.................... e e
Serles W2YXZ | SET ~ 2 | g
______ﬁa_:r ................ . i R |

Roll No. | | QP. Code 56/2/ 2

i ; .g@—@mm%@l -

! Candidates must write the Q.P. Code ;

E. on the title page of the answer-book. i

e
pow (T

I)  FHT S HL A o 38 TRA-T H Hfgd 755 23 F |
Please check that this question paper contains 23 printed pages.

(IT) U1 S LA o 39 TA-TA H 33 WA ¢ |
Please check that this question paper contains 33 questions.

(ITT)  SRA-T H STie 811 hl 3R 76T T T2 -93 I i qlienell IT-ieeh < JE-75 W o7 |
Q.P. Code given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

(IV) T T T R FTEAT T& F1 8 98T, Iq-f&iehT T I97 WA I I F01H FAa9T
ford |
Please write down the serial number of the question in the answer-
book at the given place before attempting it.

(V) 38 S5 I 96 o Q15 firfe o1 9w o /n & | - o1 forawer gt & 10.15
ol TohaT SIT@ | 10.15 9191 § 10.30 &1 eh T1eqTeff shaet T-9 i e 3R 36 a9
S o IT-YETehT T hIg IR el fora |
15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

candidates will read the question paper only and will not write any answer
~ on the answer-book during this period.

WrEF o (@eifs) 0]

CHEMISTRY (Theory) [=]
3eFTT 37 - 70
Time allowed : 3 hours Maximum Marks : 70

56/2/2 731-2 1 P.T.O.




= e
TreaferRga fdet = ergdes ufew 3k 3T wrem hife :

(i)

(i)
(iii)
(iv)

(v)
(vi)
(vir)
(viit)

(ix)
(x)

56/2/2

57 79T H 33 J97 & | G 397 7T 8 |

T8 Y9797 Gid @S] H G177 8 — @S &, &, T, T dITF |

GUE & — 797 G 1 G 16 7 Tgascdiq JohR & 597 8 | Joeh Jo7 1 35 HT & |
GUE @ — J97 G&IT 17 @ 21 7% 3717 T5-FT1T JHR & 97 & | Jeoeh J97 2 3H]
HE

GUE 7T — J97 G 22 T 28 T TG-IF0T Yb 3 J97 & | §edb Fo7 3 b1 13 |
UG G — 97 G729 7T 30 I STTEMRT F57 & | I Fo7 4 3751 HT 3 |

GUE & — J97 G&IT 31 G 33 5 -39 FHR & J97 3 | Y% J97 5 b FTE |
J97-97 H GHY [aehcq 787 1697 737 & | Tefd, @ & & IlaRaT 37~ T4t @usi &
FT T § ARG 195 BT T2 1577 T & |

77 & 3 FIFIeT &l @ forg 37 3o7 -7 & |

Sepoict & ITINT FlAT 8 |

c=3x10%m/s

h =6.63 x 10734 Js

e=1.6x10"19C

Hy=4m x 1077 Tm AL

gy = 8.854 x 10712 C2 N1 m~2

1
e =9x 109N m2C2

T I geHH (m,) = 9.1 x 10731 kg.
L 1 gFAH = 1.675 x 10727 kg.
e &1 g3 = 1.673 x 10727 kg.
JTERTIGT & = 6.023 x 1023 ufa 7 ot
SiegsMH FIare = 1.38 x 10723 JK1



General Instructions :
Read the following instructions carefully and follow them :
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(1)
(iii)
(tv)
(v)
(vi)
(vii)

This question paper contains 33 questions. All questions are
compulsory.

This question paper is divided into FIVE sections — Section A, B, C, D
and E.

Section A - questions number 1 to 16 are multiple choice type
questions. Each question carries 1 mark.

Section B - questions number 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type
questions. Each question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions.
Each question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions.
Each question carries § marks.

(viit) There s no overall choice given in the question paper. However, an

(ix)
(x)

internal choice has been prouvided in few questions in all the sections
except Section —A.

Kindly note that there is a separate question paper for Visually
Impaired candidates.

Use of calculator is NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63 x 10734 Js

e=1.6x10"1C

Ho=4m x 1077 Tm A~

gy = 8.854 x 10712 C2 N1 m~2

1
Te. =9x 109N m2C2

Mass of electron (m,) = 9.1 x 103! kg.

Mass of neutron = 1.675 x 1027 kg.

Mass of proton = 1.673 x 10~27 kg.

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann’s constant = 1.38 x 10723 JK~!
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@W‘cﬁﬁm:
(A) AR (A) 3R SR (R) SHI F&1 & 3T SR (R), AU (A) 1 Tt =men
FAE |
(B) 3tfirehe (A) 3T % (R) THT Tl &, Tg RO (R), AT (A) B HE
ST T8 AT 8 |
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(D) BT (A) TeTd B, T HT (R) HEl € |
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2. AN (A) : Wafes wfies Wie @ v dfemEes geaver g T8 S @ o

Hhdr g |

ST (R): Ui goize dfcmss O 9 SO o | AR Wieeumad
ATTeRaT TEf o ohd |

3.  HNRYT (A) : Cu 0 WM 31 o H1Y HAHGRAT Hieh H, T a1 L Fhall |
ST (R):  Cu 3AHIS fovd &-Taeh 8 |

4. AR (A) : Yo Hife fulsran § afe stireres i wigar rHT &1 STt 8, 9 gHeh
FrTehTet i ST &1 J1aT B |
SROT (R):  9UH Shife Aufshan § stafysrar Stfiepres s yrives wigar o fvfe 78
TR |
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SECTION - A 16 x1=16

Question No. 1 to 16 are Multiple Choice type questions carrying 1 mark each.

For questions number 1 to 4, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below :

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.
1. Assertion (A) : Vitamin D cannot be stored in our body.

Reason (R) : Vitamin D is fat soluble vitamin and is not excreted from
the body in urine.

2. Assertion (A) : Aromatic primary amines cannot be prepared by Gabriel
Phthalimide synthesis.

Reason (R) : Aryl halides do not undergo nucleophilic substitution
reaction with the anion formed by phthalimide.

3. Assertion (A) : Cu cannot liberate H, on reaction with dilute mineral

acids.

Reason (R) : Cu has positive electrode potential.

4. Assertion (A) : In a first order reaction, if the concentration of the
reactant is doubled, its half-life is also doubled.

Reason (R) : The half-life of a reaction does not depend upon the initial
concentration of the reactant in a first order reaction.

NNV NN
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10.

Thdl] U1 foreehl ShHt o ShIUT BIAT & ?

(A) feerfim Bl (B) fererfim B2

(C) ULhilsieh 37A (D) LI 3T
~faerieTse M H fPa ST g IS BId & 7

(A) TATSHEEE! 99 (B) UWIEE &Y

(C) ETggISH ey (D) HRERISETRT SY
ffetfaa 3 @ 1 @1/ Tidi % fepeieho &1 3erewn 8/8 ?

(A) 372 6l ghe] T Whed (B) <&l 1 SHAT
(C) T b1 U] ST (D) (A) 3 (B) gFT

HHTet 1 Bfertifetes 37T § Tqiaer 1 1 & fordeh gra T ST &epar 2 2
(A) T~ FAfsRa (B) whige-shreed Frfifshan
(C) whlesl FAf¥lsha (D) oW Al

Toctareh Ucshleiel sl shifHeh UAETSSTSS (CrO,)  H1Y SaEishvl HIHIsHT % &1g @
AT 7

A) tfeeae (B) HEH
(C) hEifegicteh 310 D) TR
FrefetRaa o fofu sl w198 [TUPAC 7MW @ ?
CH,4
Cl
A) AR (B) <eggd
(C) 1-FARI—4—AfeTssiT (D) 1-ufIrA—4—FARSSIT
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5.  Scurvy is caused due to deficiency of
(A) Vitamin Bl (B) Vitamin B2
(C) Ascorbic acid (D) Glutamic acid

6. Nucleotides are joined together by
(A) Glycosidic linkage (B) Peptide linkage
(C) Hydrogen bonding (D) Phosphodiester linkage

7.  Which of the following is/are examples of denaturation of protein ?
(A) Coagulation of egg white (B) Curdling of milk
(C) Clotting of blood (D) Both (A) and (B)

8.  The conversion of phenol to salicylic acid can be accomplished by
(A) Reimer-Tiemann reaction (B) Friedel-Crafts reaction

(C) Kolbe reaction (D) Coupling reaction

9.  What will be formed after oxidation reaction of secondary alcohol with
chromic anhydride (CrO,) ?
(A) Aldehyde (B) Ketone
(C) Carboxylic acid (D) Ester

10. Which is the correct IUPAC name for
CHj4

Cl
(A) Methylchlorobenzene (B) Toluene

(C) 1-Chloro—4—Methylbenzene (D) 1-Methyl-4—Chlorobenzene
NNV NN
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11.

12.

13.

14.

15.

16.

yfergeehia Tfisfist 3

(A) [Ni(CN)]* B) [NiCl,]*
(C) [Fe(CN)4I* (D) [CoFyl*-
[aTam] @& : Co = 27, Fe = 26, Ni = 28]

"o A [Co(NH,)(NO,)]?* a1 [Co(NH,),(ONO)] %" %gerrd &

(A) I qEEIE (B) syt ToTaRE
(C) SUHEEAISH HHEHH! (D) STt waTEEe
[Ar]3d 104! seiereit~en fo=ame arett dcal 8

A) Cu B) Zn

(C) Cr (D) Mn

AT 1 T S fereht smerfires arfirfsran o qreaw tfvrfere shtd €, U W Bt B

(A)  FAffspa <t wferaror St <6 (B) frfspa shi weigferammdt shi
(C)  3ferfsran st 3rfoerepar <Y (D) 3fferan i ife i
fefafga i a PR aTRE Toqd B ?

(A) I whife rfforan am srfireres 1 TR Higar & T T B |
(B) I whife 3Affshan 6t 375~ 3117, 97 ferieh o Sehurgard! & 2 |
(C) Toreht rfirforan <A1 snTfoarenar = &1 whell 2 |

(D) ww ife FARTHRAT S T8 ¢, = 0.693/k

1 5t MnO 4 1 MnO,, # 319=RId 3 % T8 3TTawareh 31T 8

(A 1F B) 3F
€ 5F D) 6F
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11. The diamagnetic speciesis :
(A) [Ni(CN) 4]2‘ (B) [NiCl 4]2‘
(C) [Fe(CN)gl*~ (D) [CoFg]*-
[At. No. Co =27, Fe = 26, N1 = 28]

12. The complex ions [Co(NH;), (NO,)] 2+ and [Co(NHE})E)(ONO)]zJr are called

(A) Ionization isomers (B) Linkage isomers

(C) Co-ordination isomers (D) Geometrical isomers

13. The element having [Ar]3d1%4s! electronic configuration is
(A) Cu B) Zn
(C) Cr (D) Mn

14. The number of molecules that react with each other in an elementary
reaction is a measure of the :
(A) activation energy of the reaction (B) stoichiometry of the reaction

(C) molecularity of the reaction (D) order of the reaction

15. Which among the following is a false statement ?

(A) Rate of zero order reaction is independent of initial concentration of

reactant.

(B) Half-life of a zero order reaction is inversely proportional to the rate

constant.
(C) Molecularity of a reaction may be zero.
(D) For a first order reaction, t;,, = 0.693/k.

16. The charge required for the reduction of 1 mol of MnO 4 to MnO, is

(A 1F B) 3F
€ 5F D) 6F

56/2/2 ~9 ~ P.T.O.



17.

18.

19.

20.

21.

(a) BIeE AfERT % FEfafad I 5 & s |1 Ak de § Sy 1 ffmn sm
R ?
Cl I
ANNAS
(b) TrAfcIRaa Aifiepi b1 S 2 WicRATad o Wi 3I7eht FATRATAA % s@d u H
R Hifv

2—SI— 2 AR, 1-SHIU=H, 25U

13 Faisran sififsraes o gy # fodia wife & 2 | Afifsran =1 an S8 wwifaa g,
3t TSI <l FIGAT (i) ST L El S (1) e LS S ?

3§ FeCr, 0, %! a1y 3! 3ufefd § Na,CO, o &1 Wierd fehan STl &, df I8 Alfieh
(A) 1 e fererar 2a1 & | Afirh (A) retishd &M w3t (B) <a1 2 | 3ifies (B) KCI
& =Y ANTHAT e TN T w1 A (C) ST 2 | s (C) 1 et foeram
Na,S0, %! (D) # 3l & & | (A), (B), (C) 3R (D) I T&=1H |

T3Sy o6 [Co(NH,) ] Wk AN e dhel & waieh [Ni(NH,) %" T ol
heTeh el & | [ARHT] HeAT : Co = 27, Ni = 28]

(A) I Hife i AffET A - P % forw a1 f2mis 0.0030 mol L1s~1 & | At
IR HigdT 0.10 M & 0.075 M deh & 4 H ToheHT 0T & 7

YT

(B) wife™ Hag W NH, 1 J9eed 3 i bR 8 | Al k = 2.5 x 1074
mol L1 s 1284 N23ﬁIH2a§W5ﬁ?§W§ ?
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17.

18.

19.

20.

21.

SECTION - B
(a) In the following pair of halogen compounds, which compound

undergoes Sy1 reaction faster and why ? 1

Cl Cl

(b) Arrange the following compounds in increasing order of their

reactivity towards Sy 2 displacement : 1

2—Bromo—2-methylbutane, 1-Bromopentane, 2—Bromopentane.

A reaction is of second order with respect to a reactant. How is the rate of

reaction affected if the concentration of the reactant is (i) doubled
(1) reduced to half ? 2

When FeCr,0, is fused with Na,CO; in the presence of air it gives a

yellow solution of compound (A). Compound (A) on acidification gives
compound (B). Compound (B) on reaction with KCI! forms an orange
coloured (C). An acidified solution of compound (C) oxidises Na,SO, to (D).

Identify (A), (B), (C) and (D). 2

Explain [CO(NH?’)G]?’Jr 1s an inner orbital complex whereas [Ni(NHE,,)G]zJr 18
an outer orbital complex. [At. No. Co = 27, N1 = 28] 2

(A) The rate constant for a zero order reaction A — P is 0.0030 mol Li1s~1.
How long will it take for the initial concentration of A to fall from
0.10 M to 0.0756 M ? 2

OR

(B) The decomposition of NH; on platinum surface is zero order reaction.

What are the rates of production of N, and H, ifk = 2.5 x 10%mol L1gt? 2

NNV NN
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22. 9@ ¥ ¥fd efieX 15 7 IR (Fe’ g8 H = 60 g mol ) aTet Tt &1 quEe gre
A H TS (WIeR g0 = 180 g mol™!) o foeia o 9uM (3TgHieI) 7 | 39

Teh et H YT TfehIS o GEIHT 1 TIehet ShifT | 3

23. THIRCH 3 & fIU A°m 3 3T fofiom AT (o) T TUAT B Il 3HHT AR
TTeTehdl 48.1 Q! em2 mol~1 | 3
ﬁZITTI?ZIT%:

A°m (HCI) =426 Q! cm? mol !
A°m (NaCl) =126 Q! cm? mol™!
A°m (CH;COONa) =91 Q! em? mol ™!

24. (a) d* oA A E Cr2* Yool U= & i Mn3+ Joet 3TTR{1eh R & | 3x1
(b) AATIE MHaA o g uiwny faRaw |
(c) 3d-2ft < ferm dca 1 HUM ToITHt =Had & SR ?

25. fr=afaRgd suagEis 9t & [UPAC 9 15T ; 3
(a) [Fe(en),Cl,]"
() [Co(NH,),(H,0)Br]SO,

(© [Ni(CN)J*

26. (A) Tr=faRga sifufsrnst S smen Hifve it aftrfoq wfieo fakau : 3x1=3
(a) deh-ThT A=A

(b) TeTE Afufsrn
(c) Shi-etmr Jafvferan
Jrgan
(B) T arfufsranati & srspm o A, B 3R C <t weHd fafaw 2x1%=3
Socl, H,, Pd-BaSO, H,N-NH,
(a) CH,COOH > A s B s C
1.(DIBAL-H) @3 NaOH A
() CH,CN A > B s C

2. HyO

AAAAAAAAAAAAAAAAAA
56/2/2 ~ 12 ~



22.

23.

24.

25.

26.

SECTION - C

A solution containing 15 g urea (molar mass = 60 g mol™!) per litre of
solution in water has the same osmotic pressure (isotonic) as a solution of
glucose (molar mass = 180 g mol™1) in water. Calculate the mass of glucose
present in one litre of its solution. 3

Calculate A°m for acetic acid and its degree of dissociation (o) if its molar

conductivity is 48.1 Q1 cm?2 mol~!. 3

Given that

A°m (HCI) =426 Q! cm? mol !

A°m (NaCl) =126 Q! cm? mol™!

A°m (CH;COONa) =91 Q! em? mol ™!

(a) Of the d* species, Cr?" is strongly reducing while Mn3" is strongly
oxidising. Why ? 3x1

(b) Write two consequences of lanthanoid contraction.

(¢c)  Which element of 3d series has lowest enthalpy of atomisation and
why ?

Write IUPAC names of the following coordination entities : 3
(a) [Fe(en),Cl,]"

() [Co(NH,),H,0)Br]SO,

(© [Ni(CN)J*

(A) Explain the following reactions and write chemical equation involved :

3x1=3
(a) Wolff-Kishner reduction
(b) Etard reaction
(¢) Cannizzaro reaction
OR
(B) Write the structures of A, B and C in the following sequence of
reactions : 2x1%=3
SOCI, H,, Pd-BaSO, H,N-NH,
(a) CH3;COOH > A > B > C
1.(DIBAL-H) A Dil. NaOH A
(b) CHZ;CN > A > B > C
2. H,0

56/2/2 ~ 13 ~ P.T.O.



27. (a) T=faRaa = ufenfya Hifswe 2+1=3
(i) e &9 (THEER)
(i) s s
(b)  FARISIST ATFeRTT Sfcreena siffsran o wfd afeef sl @ ¢

28. (a) & D-ieist H,N — OH o |rer ikt ohtar @ dl 3o 3cdTg A | 3
(b) THHT 37 IWFETHT eER Wid &, T ?
(¢) Torfim C &R s’ ¥ =1 giua €1 &1 dehar ?

PG L)

29. UHHI # JT3ZIH AT W THEH! Soagi4 I Bl1 & Tordeh 0T o IgH &R hl @
SIIER LA 2 | K, 1 W a1 3A2reb 20 A1 pK, w1 W 1SaH1 64 21, &b 31 81
Yo B | UeehlEiel, $UX, WX AR 31 g § Wi 31fues etk & | Ufrthioes Wi
T &EhIT T[0T Ufeshd STaeeTo hi gfg o |1eI-H19 ST FMfeT | wifeh 98 Fafia s9 9
T 2 @ wife T Uferthieesn Wi srvcanfyr &9 & wefta forerem o e Wi <6l
TorT § 31freh eRehi B 2 | Wifesh T arifae 3 dferthfes Ui ot qor 8 gee
&R B & | Joidgi g i aret 98 o — CH,, ~OCH,, —NH,, 37fc, &mehiaa
1 FEId & STelleh 3T Eie (JTTTIH) aTe TfceTiud §9g 98 — NO,, —CN, gelisH
nife, UHI < ITEhITAT Wl hH hd & | 39 TTaeAToHT o1 JoTa m- feafemii <t g &
p~ I AT BT § |

(a) Tr=fcTRad sl 3eh SR 0T o Sgd §U A H AT I, | SR T | 2

NH, NH,  NO,
NO

2 CHjy
(b) AU <l goT H UM 1 pK, WM i @0 gt & ¢ 1

NNV NN
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27.

28.

29.

(a) Define the following : 2+1=

(1) Enantiomers
(11) Racemic mixture

(b) Why 1s chlorobenzene resistant to nucleophilic substitution reaction ?

(a) Write the product obtained when D-glucose reacts with H,N — OH.

(b) Amino acids show amphoteric behaviour, why ?
(¢) Why vitamin C cannot be stored in our body ?

SECTION -D

Amines have a lone pair of electrons on nitrogen atom due to which they

behave as Lewis base. Greater the value of K, or smaller the value of pK,,

stronger 1s the base. Amines are more basic than alcohols, ethers, esters,
etc. The basic character of aliphatic amines should increase with the
increase of alkyl substitution. But it does not occur in a regular manner as
a secondary aliphatic amine is unexpectedly more basic than a tertiary
amine in aqueous solutions. Aromatic amines are weaker bases than

ammonia and aliphatic amines. Electron releasing groups such as —CH,,
-OCH,, -NH,, etc., increase the basicity while electron-withdrawing
substituents such as —-NO,, —CN, halogens etc., decrease the basicity of

amines. The effect of these substitute is more at p~— than at m™ position.

(a) Arrange the following in the increasing order of their basic character.

Give reason :
NH, NH, NO,

NO, CH,4
(b) Why pK; of aniline is more than that of methylamine ?

NNV NN

56/2/2 ~ 15 ~ P.T.O.
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30.

) () o foerm ¥ faffad s 37 dreh U @ 9¢d §¢ hH H afed
HifTT | o e |
(CH,),N, (CH,),NH, NH,, CH,NH,
e

() (i) g Wl & fotma & foru tfeswrat gatgel 1 V- 31TEe T st fafy
FAE 2 ?

g foames § foere 9 31e@T 7 foaeem @ 915 faeem § sreduw= feeeft o aem 9
et 1 Ta: Yafdd JaTe TERvT Shaelldl & | TUEoT Ui S U & 3TN & of
ST T ookt Tef¥ia o <71 ehat & | 378 3 @i & 9 3R 378 & vered & 9l 7R
foreeft srefurome Bt 8 | 37 Bl q EESIlh 3T H STeiehl STEl hak @it
BT ST Hehdl 2 | AR @IcT i BM o §1G Uh 31S I THA Sl H 3R g 1 Hq<d
ek <k HTel B W1 911 & | S T0 916, T 91 § T@T 38T § AT &, SAfh THh b
a1t § @1 T e ST 8 | IET i Ueh o foIu oI 71 SRl g1e, Il §re
(Teh JU[HET TUre) heelial 8 | Yfdelid TeRy ae 8laT & S ol T ol gre
TET 16§ Ak B A2 |

(a) SfdeT™ TRl 1 IRTNG iR | Teh 3refun fieeft (SPM) 1 919 §dT3T

Toreent 3w et gareRen st afshan & feram T wehan 2 |

(b) (1) T AT FR BIRERI3T (RBC) 1 0.5% NaCl foe=e § T@1 <11 2 a1 374
T EH 1 FUATHI 2 ?
3rean
(b) (i) 1M KCl et 1 M Ife foemm 8 & fordent s g  31feres g1 | 31
I HT 3N R |

(c) TRV SIS Uh STUEET Tured RIi g 7

56/2/2 ~ 16 ~



(¢c) (1) Arrange the following in the increasing order of their basic

character in an aqueous solution : 1

(CH,),N, (CH,),NH, NH,, CH,NH,

OR
(¢) (1) Why ammonolysis of alkyl halides is not a good method to

prepare pure amines ? 1

30. The spontaneous flow of the solvent through a semipermeable membrane
from a pure solvent to a solution or from a dilute solution to a
concentrated solution is called osmosis. The phenomenon of osmosis can
be demonstrated by taking two eggs of the same size. In an egg, the
membrane below the shell and around the egg material is semipermeable.
The outer hard shell can be removed by putting the egg in dilute
hydrochloric acid. After removing the hard shell, one egg is placed in
distilled water and the other in a saturated salt solution. After some time,
the egg placed in distilled water swells-up while the egg placed in salt
solution shrinks. The external pressure applied to stop the osmosis is
termed as osmotic pressure (a colligative property). Reverse osmosis takes
place when the applied external pressure becomes larger than the osmotic

pressure.

(a) Define reverse osmosis. Name one SPM which can be used in the

process of reverse osmosis. 2

(b) (1) What do you expect to happen when red blood corpuscles

(RBC’s) are placed in 0.5% NaCl solution ? 1
OR
(b) (1) Which one of the following will have higher osmotic pressure in
1 M KCl or 1 M urea solution. Justify your answer. 1
(¢c) Why osmotic pressure is a colligative property ? 1

56/2/2 ~ 17 ~ P.T.O.



31. (A) 3nfess g3 C,H O aTeT s Hieies AMfieh ‘A’ CrO, % |1Y AR Hteh
3ifies ‘B’ ST § | AMfireh B’ SRIEH 3 NaOH o Setta forera o @rer 1 fohy
I T AT C7 T AT S8 <A1 @ | S AR A’ i 413 K /"1 H,S0,
% @1 T A 2 A A D S @ S e HI o | iR s At
E SR A A, B, D3RR % aga™ I qen it TERe
FiffeRoT fafia | 5
e
31. (B) (a) TAfciRaa stfifsranati o fow tamafes gt foifax 3+1+1=5
(i) |15 HNO, |19 hiHie i Affsmam
(i) B,H, % &1 WA 1 sAfulskn 3gep wramd 38eh1 H,0,/0H- g1
FATSRETeRTOT
(ili) HifeaH t-geieaTss & |1 CH,Cl <l affsean
(b) SA-1-3A IR P23 & A favig & o0 T vaEFs

e T |
(c) Tr=fetiad sl 3eh Tl TUTT o Sgd BU 30 U SFafedr shifse :
32. (A) (@ CH,—CH=CH - CHO &I UPAC 7T Sawt | 1
(b) T 3 TUTH T fasie w3 & foru v et qamfes qhieror G | 1
(c) 3 F=AfcRad w1 8 ufEfdd war ? 3

(i) 2T i siilgsh e
(i) TIATS Bl TUT—2-37 |
(iii) U T 2-BTSS IS It T

YT
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SECTION - E

31. (A) An organic compound ‘A’, molecular formula C,H;O oxidises with
CrO; to form a compound ‘B’. Compound ‘B’ on warming with iodine

and aqueous solution of NaOH gives a yellow precipitate of
compound ‘C’. When compound ‘A’ is heated with conc. H,SO, at 413

K gives a compound ‘D’, which on reaction with excess HI gives
compound ‘E’. Identify compounds ‘A’, ‘B’, ‘C’, ‘D’ and ‘E’ and write

chemical equations involved. 5

OR
31. (B) (a) Write chemical equations of the following reactions : 3+1+1=5
(1)  Phenol is treated with conc. HNOg4
(i) Propene is treated with B,H, followed by oxidation by
H,0,/0OH".
(111) Sodium t-butoxide is treated with CH4Cl.

(b) Give a simple chemical test to distinguish between butan—1—ol
and butan—2—ol.

(¢) Arrange the following in increasing order of acid strength :

phenol, ethanol, water

32. (A) (a) Give IUPAC name of CH; — CH = CH - CHO. 1
(b) Give a simple chemical test to distinguish between propanal

and propanone. 1

(¢c) How will you convert the following : 3

(1) Toluene to benzoic acid

(11) Ethanol to propan—2—ol

(111) Propanal to 2-hydroxy propanoic acid
OR

56/2/2 ~ 19 ~ P.T.O.
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32. (B) Tr=faifed ycies gecrwr # @ gu wRies qerd, arfirerte 31era 3curel i ¢oht ot
HIf 5x1=5

)
(a) [iif'+HO—NHfjte
®)O —
® * G 20

0
OH  SOCl
© o0 >
A
OH
CHO NaCN/HCI
(d) >
COOH

0
I

C
(e) © — ©/ CH,

33. (A) (a) 25°C W FlIRgd AMAlH T A frest a1t (A,G°) 1 dieher
SHifT 3+2
Au(s) + CaZ"(1M) » Au3"(1M) + Ca(s)

K j&u3+/Au ;a2+/ Ca

ITfera shIfST ok 25 °C T rfuferan . yafda arft a1 =& |

[1 F=96500 C mol]

=+15V,E =—287V

56/2/2 ~ 920 ~



32. (B) Complete each synthesis by giving missing starting material,

reagent or products : 5x1=5

(a)

(b)

(©)

(d)

(e)

33. (A) (a)

56/2/2

0 o
+HO —NH, -2,
(1) Og
A A =
) Zn—H,0 2 0

@)
OH  SOCIL
O
A
OH
O:CHO NaCN/HC!
COOH

)
I
o—0

Calculate the standard Gibbs energy (A G°) of the following
reaction at 25 °C : 3+2
Au(s) + CaZ"(1M) » Au3"(1M) + Ca(s)

o

E Ca2*/Ca

Au3+/Au =+ 1.5 V, E

=—287V

Predict whether the reaction will be spontaneous or not at 25 °C.

[1 F=96500 C mol]

~ 91 ~ P.T.O.
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33. (B) (a)

56/2/2

(b) wieH =l H Ag,S BT & | FT 30 AT I HIH =ldl o o i

(b)

Tyt 99§ WEeht g S |ehal 7, fod NaCl st ffsra fagga
JTqees foete w8l ? 319 STTsRa < Y A soragis fav

Ag,S(s) + 2e” —— 2Ag(s) + S* % L —0.71 V & 3R

A3 + 3¢ —— 2Al(s) F W -1.66 VE |

YT
TrafaRaa w1 afefya $ifs 2+3
O SACEE]
(i) seFdA
Frefeiad 91 & emf 1 25 °C WIETH :
2+ 2+
Zn(s)IZn(O.lM) | Cd(o.OlM) | Cd(s)
feang: E (y24/0q =040V
E, 5, =-076V
[log 10 = 1]
NN\ NN



(b)

33. (B) (a)

56/2/2

(b)

Tarnished silver contains Ag,S. Can this tarnish be removed by

placing tarnished silverware in an aluminium pan containing
an inert electrolytic solution such as NaCl ? The standard

electrode potential for half reaction :
Ag,S(s) + 2e” — 2Ag(s) + S2-is—0.71 V and for

AB* + 3¢~ —— 2Al(s) is —1.66 V
OR
Define the following : 2+ 3
(1) Cell potential
(11) Fuel cell

Calculate emf of the following cell at 25 °C :

2+

2+
Zn(s) IZn(O'lM) | Cd(0.01M) | Cd(s)
Given : ECd2+/Cd =—040V
EZn2+/Zn =-0.76 V
[log 10 = 1]
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ST mmrmmmrmmmmimimmmmm s ICandldates must write the Q.P. Code.
on the title page of the answer-book. i
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Please check that this question paper contains 23 printed pages.

(I)  SRA-9 H FTfe 81 ol AR T 1T 7979 il el Im-gRasht & @98 |

g

Q.P. Code given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.
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Please check that this question paper contains 33 questions.
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Ui oTaed ford |
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(V) 39 999-9 &1 9e & T 15 e 1 g faam o 8 | aA-a3 ot forator gatg o
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(i) FEATHA-TAE 33T E | GH T AT G |

(ii) I J¥-94 iel Guel 8 f3o1fo/d &8 — WU &, @, T, 9, Td & |

(iii) TV & — I GEIT 1 G 16 TF Tglaehed | JohR & T3 8 | Tedieh 97 1 STF H1 8 |

(lv) TS G — T G717 8 21 T 3 -390 THR & T 8 | T T3 2 371 1 2 |
(v) TSI — v GEIT 22 G 28 TF -3 TR & T 8 | T4 T34 3 371 1 8 |

(vi) TS T — T3 GEIT 29 TT 30 FHH-SATENMRA Y37 8 | Teoioh J97 4 31 H1 8 |

(vii) WIS T — Jv7 G&IT 31 T 33 Sl -ITIT TR & Jo4 & | Toih T9 5 37h1 1 2 |

(viii) ¥H-9F H G Toohed el 1591 7141 € | FEd, @UE & & Al 3= G4l GUsl & o Jvl 4
HITRF Taehed 1 = a1 T3 |

(ix) € 3 o gi¥arier genfofet & fora s7em yo7-74 8 |
(x) P F T ATATE |

Qug <h

o GEAT 1 G 16 T Tgiashed i JhR & 1 37 & T 8 | 16x1=16
1. IV SRHTSh H Sl o STF-ETe SshHUT YTl ohT T :
(A) YR Jear g AR R eears

(B) THMARSedTe
(C) UBA TeaT 2 3N R sear®

(D) ferwar?
2. TamfaRad siefar faeramt § € foreeht e a1 S==a| 2T ?

A) 1% KCl (B) 1% ™

©) 1% 3f@n (D) 1% CaCly
3.  Tclohdl U H GHIT: Bld 2 ol :

(A) HEIARE (B) e oIS

C) TS+ soe (D) SPRA SIS

—_— ANANANANANANANNAANAANANANNN
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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Section A, B, C, D and E.

(iti) Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

(iv) Section B - questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

(v)  Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

(vi) Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

(vii) Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

(viit) There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

(ix) Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Use of calculator is not allowed.

SECTION A
Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each. 16x1=16
1. With increase in atomic number, the melting point of transition metals :

(A) first increases and then decreases
(B) increases continuously

(C) first decreases and then increases
(D) remains constant

2. Which of the following aqueous solutions will have the highest osmotic
pressure ?
(A) 1% KCl (B) 1% glucose
(C)  1%urea (D) 1% CaCly
3. A conductivity cell usually consists of two :
(A)  Copper electrodes (B)  Platinum electrodes
(C)  Zinc electrodes (D)  Iron electrodes

AAAAAAAAAANAANAANA,
56/7/3 #3# P.T.O.
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T hife TR o TTT [n[R] 3T 99T o 7eT AT0i@ H @ e § 9 shia-8t
227

+k
A) +k (B) 2.303
-k

frefefad & & S-91 E, % S 7961 398 Al Sl dared SI0pstt o S99 A
frefia s e 2

_Ea

A a
= RT

(B) e la/RT

(C) e"‘ Ea/RT

tE,

D
) RT

ST T Wi [Co(NHy)glCly 3 @12t AgNO, foretem st sifrerr & faféra foram smerm 2,
e AT AgCl o HIeT Sl TEATE -

A) 0 B) 3
(C) 6 D) 4

feferfad Sciiueehdl B & shiF-|T Sy2 31fuferam & Ut watfere sifufsramefia g 2
(A) CHy-CHy-1I

(B) CHj3- CH,- Br

(C) CH3-CH,-Cl

(D) CH3-CHy-F



EE
4, Which of the following is the slope of the first order reaction in the plot of
[n[R] vs. time ?

+k
A k B
A+ (B) 2.303
-k
C) -k D —_—
(C) (D) 2.303
5. Which of the following represents the fraction of molecules with energies

equal to or greater than E_ ?

— Ea
(A) RT

B) e Ea/RT

C) e Ea/RT

+E
D —a
(D) RT

6. The number of moles of AgCl precipitated when excess AgNO3 solution is
mixed with one mole of [Co(NH3)glCl3 is :

A) 0 B) 3
(C) 6 D) 4
7. Which of the following haloalkanes is most reactive towards SN2 reaction ?

(A) CH3- CH,-1I
(B) CH3- CH,- Br
(C) CHs-CH,-Cl
(D) CH3-CHy-F

56/7/3 #5# P.T.O.



10.

11.

12.

srfufsrar

@ OH + NaOH (aq) —)@ O Na* + %HZ (g)

(A) ST (B) 3erEH
(C) 3ITAT (D) IwIyHf

Tt |is HNOg % |rer 1ffsha shteh s 2 -
A) afafafers s (B) Tufsher a7t
(C)  Ssligeh 37 (D) fTe 37t

Ui BTggISH Bothe 453 — 473 K T TRH i W (FfaiRad o & siH-61 7e7
3ITE & & H ST R 2

(A)  2-UHHIS=ST TR 3Tt

(B)  SvsfiAl Gewhiieh e

(C)  2-UHHIESIIgeh 3TFcA
(D) GchAfTH 37

freafafga vHiat 4 @S- FOUeE 3T wdHifsr KOH & 919 TH foht St ot
SATFATIATES ol -4 78T aall & ?
(A)  CHg - CHy - NH, (B)  CH, - CH ~CH, - NH,

CH,

(C) (CH3-CHg)3N (D) QNﬂz

faarfim By R Ffr @ s o R
(A)  HUS TS

(B) sl

(C) 33 fagror (Fredifem)
(D)  wiEUfSE 6 FESTR

56/7/3 #6#
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8.

@— OH + NaOH (aq) —)@ O~Na* + %Hz (8)

10.

11.

12.

56/7/3

The reaction

suggests that phenol is :

(A)
(®)

Phenol reacts with conc. HNOg to form :

(A)
©)

Basic

Acidic

Salicylic acid

Benzoic acid

Amphoteric

Picric acid

Phthalic acid

Anilinium hydrogen sulphate on heating at 453 — 473 K produces which
of the following as a major product ?

(A)
(B)
©)
(D)

2-aminobenzene sulphonic acid

benzene sulphonic acid
2-aminobenzoic acid

sulphanilic acid

Which of the following amines does not give foul smell of isocyanide on

heating with chloroform and ethanolic KOH ?

(A)

(®)

(A)
(B)
(®)
(D)

CH3 — CHy — NH,

(CHg — CHy)3N

Convulsions

Beri-Beri

Fissuring at corners of mouth and lips (Cheilosis)

Muscular weakness

CH; — CH - CH, - NH,

(D) @— NH,

Deficiency of vitamin B4 causes the disease :

P.T.O.
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v G 13 § 16 % fo1g, 1 e 1oT 18 § — 6 T ot AfIemeT (A) To1 TER
HROT (R) ST 3ifehd To641 7131 8 | 37 9941 & @&t I 41 3w 70 @il (A), (B), (C)

31 (D) ¥ & gAaRe ST |
(A)  ANTRYE (A) 3R FRT (R) ST Tl € 3 HRT (R), AR (A) hT T&l
ST AT S |
(B) AU (A) R FRU (R) IHT €T &, T R (R), ARAA (A) T Gt
ST T AT R |

(C)  3ATHAA (A) TEY 2, T HRT (R) AT 2 |
(D) AT (A) TIed &, T R (R) W&l 2 |

13. &I (A): oSSR R p-ACGHIA T WO TSI T R o
foRaT ST TeRaT 2 |
FROA(R):  JAHATVIR BZGISH AT & ST o-TTE2 b 9T gRT aTisad
B2 |

14. 39T (A) : S TS & fog m S i qorr # 3 ST 7 @ st

SRS BT 2 |

FRU(R): A9 H Jhg o QT STeredie 718 T e | feretar sredi 2 |

15.  3fepe (A) : TS 1 gt § Cr T Tom TR T 0 Bl © |
FNT (R) : fSfeh Ueh STHSHHU T © |

16. 37fFYT (A) ; T C e st A wivg 1= forar st aehaT 2 |
FRU(R):  Tqaits C et foaerr & 7R 9 o |y Sedisid o ST g |

Qs g

17. (&) AR B za fuf¥m fore S w am # g gria € | 7% teee fom @ forg wehR
T forare & ST 2

@) Teerrameft firyror o6t gt STTEER ST gereh T ALY foRam ST HeRaT € 2
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For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct

answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : A mixture of o-nitrophenol and p-nitrophenol can be
separated by fractional distillation.

Reason (R):  o-nitrophenol is steam volatile due to intramolecular
hydrogen bonding.

14.  Assertion (A) : Aquatic species are more comfortable in cold water than
in warm water.

Reason (R):  Solubility of oxygen gas in water decreases with increase
in temperature.

15. Assertion (A) : First ionisation enthalpy of Cr is lower than that of Zn.

Reason (R) : Zinc is a non-transition element.

16. Assertion (A) : Vitamin C cannot be stored in our body.

Reason (R): Vitamin C is water soluble and excreted in urine.

SECTION B

17. (a) A and B liquids on mixing show rise in temperature. Which type of

deviation from Raoult’s law is there and why ?

(b) Why can azeotropic mixture not be separated by fractional

distillation ? 2

56/7/3 #9# P.T.O.
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18.  ifufrer oy sifvaerar sae wmufie sififrmetl w @ At @ s sifufsrer wife

STefiyeh Ue Sfeet T bt ot SAfRamatt o ry et 7, /i 2 2
19. DNA 3R RNA % sit=r at it faiftag | 2
20. () THFA [Pt(en)yClyl?* 1 TUPAC 7 foifiau | 30 det & 36 safirdia
TG T HTET SHIST ST avT STl ¢ | 2
FroraT

@ () FEaRad SwegsH AR g fafe
q-—de.J-J-I'\Iv-IOhIﬁT-IdIOhIﬁIcfd(III)Orc'iI{ISS
(i) HFA [Co(NH3)5(NOy)ICly & &4l @HE™d &1 [UPAC ™

Sicey 1+1=2

21. AUy iR faeemae sifirfsrar 3 ufe s stfrfsramstier i € € 2 teudat
o STl et d-feurfaat oT TSl (— NOg) @g sht Suféurta Ieh! ATfsertrtt SfaweemaT
rferferamatt o wfer stfrfsramefierar T @it ser ot 2 2 2

Qg T

22. (F) HHE: A H YT 4 1 AW ARG | 36 A F TS R FAE WEH
et ATt foafay Ster a8 ST A graT | 3

HAYAT

(@) = FHINY 6 NaCl % Scitd foea & ford-sTaeed 8 $elie W/ Hy 9
IR T Cly, T ISl i Bt 2 | wuy afufsra fafaw | 3

(femmn®: By, . =—271V, By om,=— 083V,

E =+136V, E° - +1.23V)

Cl,/2C H+/0,/H,0

23. 0-3 g UEifesh vt (Aol E59HM = 60 g mol 1) 30 g =i & Hiei W femies &
0-45°C T T8 BT © | afe 78 foeem § faa arman &, d st ot wfawrd o
fteRferd I | 3

(femm T R« s % fTT K = 5-12 K kg mol )

56/7/3 #10 #
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18. Why is molecularity applicable only for elementary reactions and order is
applicable for elementary as well as complex reactions ? 2

19. Write two differences between DNA and RNA. 2
20. (a) Write the IUPAC name of the complex [Pt(en)2012]2+. Draw the

structure of geometrical isomer of this complex which is optically

inactive. 2
OR

by Q) Write the formula of the following coordination compound :

Pentaamminecarbonatocobalt(IlI)chloride

(ii))  Write the IUPAC name of the linkage isomer of the complex
[Co(NH3)5(NO2)ICls. 1+1=2

21. Why are haloarenes less reactive towards nucleophilic substitution
reaction ? How does the presence of nitro (-NOy) group at ortho- and
para-positions in haloarenes increase the reactivity towards nucleophilic
substitution reaction ? 2

SECTION C

22, (a) Write the name of the cell which is generally used in inverters.
Write the reactions taking place at anode and cathode of this cell,
when it is in use. 3

OR

(b)  Explain why electrolysis of an aqueous solution of NaCl gives Hy
gas at cathode and Cl, gas at anode ? Write overall reaction. 3

(Given : ENa+/Na= -271V, EHQO/Hz =-083YV,

E; _=+136V, E° =+ 123V
Cly/20- =+ * THY0,mH,0 )

23. 0-3 gof acetic acid (Molar mass =60 g mol_l) dissolved in 30 g of benzene
shows a depression in freezing point equal to 0-45°C. Calculate the
percentage association of acid if it forms a dimer in the solution. 3

(Given : K¢ for benzene = 5:12 K kg mol 1)

56/7/3 #11 # P.T.O.
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24.

25.

26.

27.
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Afvae g9 C4Hol &1 F13 A (A), ST T e Ufcshal 3ass @, Ueehiared]
KOH & @ 31fufsrar sies Aifies (B) a1 & | Afires (B), HI & @t rfufsrar st
AR (C) 3T & ST (A) T qHEE € | ST (A), I $oR 6T 3Ufefd § Na 91q &
HATITHAT LT &, T I8 A (D), CgH g I 2, ST 39 A & F & S n-sgfew
ATEES i Gifsam & gy JARfRaT § s9a1 2 1 (A), (B), (C) 31T (D) i gL=[d
fafaw | Tamafie Tt faRaw st A (A), Uehiatelt KOH & ary tfufswa

FATE |

TR 31T 9T, NyO5 (g) o T2 ahife & ardier foraier (31aere) W fefafaa siiwe

Artd g
2N205 (g) —> 2N204 (g) + 02 (g)

4. qd/s gﬁ?aﬁﬂamn

1 0 05
2 100 0-625
31 feerien afterfera Shifsia |

[feam T 2 : log 2 = 0-3010, log 10 = 1]
D-wefeid o6l ffctiad o @mer sfufsran fafta

() HCN @) Brysa (M
Frefefaa srfirferare & Iaumel it @A ferfla
OCH,
(%) [:::::]/// +HI ——
OH
@) + ¥ig HNO3 ——

MgBr
H*/H,0
) + HCHO — 2,

#12 #
E—

3

3x1=3

(CH3CO)90
3x1=3
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24.

25.

26.

27.

56/7/3

A compound (A) with molecular formula C4Hgl which is a primary alkyl

halide, reacts with alcoholic KOH to give compound (B). Compound (B)
reacts with HI to give (C) which is an isomer of (A). When (A) reacts with
Na metal in the presence of dry ether, it gives a compound (D), CgHjyg,

which is different from the compound formed when n-butyl iodide reacts
with sodium. Write the structures of (A), (B), (C) and (D). Write the

chemical equation when compound (A) is reacted with alcoholic KOH.

The following data were obtained during the first order thermal

decomposition of N9Os (g) at constant volume :

2N205 (g) —> 2N204 (g) + 02 (g)

S.No. Time/s | Total Pressure/atm
1 0 0-5
2 100 0-625

Calculate rate constant.

[ Given : log 2 = 0-3010, log 10 =1 ]

Write the reaction of D-Glucose with the following :
(b)

(a) HCN

Write structure of the products of the following reactions :

OCH

Bry water (c)

3
(a) ©/ +HI ——

OH

(b)

+ conc. HNO3 ——

MgBr
H*/H,0
(c) + HCHO — 2,

#13 #
E—

(CH3C0)50

3Ix1=3

3Ix1=3

P.T.O.
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28.

fFrfertiad o s s 3x1=3

() SSiesh STEet ShISel-hded SAffshar e daT € |

(@ HCN % "asH & 9fd CH3CHO & et # HCHO 3ifess sAffsmamsiiar
FATE |

(M) FHEE(cTh 3T ¥ ATEH O % 1Y HIa 8 W TG F HRO Wq
RIS oA eTh TR 3h STl hH B ST =TT, T §Heh Torodid I8 SFrerell ohl
FET AT S |

Qs Yy

HFIIRE ST FE-SATITRT I & | % %l SAYa% T1eT 3R 13T 71¢ J¥1 % I Frg |

29.
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foreea &= faaid (CFT) Sueesas Al o foemm sl o1q wamy/sme &
d-aherehi 2l STl ol g o T foreeet et o gwrd (feTmreei st fofg STrarst 7
U 3o G e THTE) 0 SATRTNA & | ofet foreae &t oo gefet foreeet &t o d-sherehi
o faares @ fafv= setegifen famame Ired Bid € | Sqehershiy SeelisH Edl o foatem
H, d-eTeh! SRl foraTes STeHThIT T ¥ FH BT 2 |

eyt & s difsr
(®) CFT % MR T, §HAST foh Fepet [Ti(H0)g]Cly T T BT & | Hopel
[Ti(Hy0)g] Clg T TRE A UX T BT § 2 FHR0T AT | 2
[ ORETY] ShHTR : Ti = 22 ]
@ () freadaFfaueasiwre? 1
AYAT

@) () A, 3R P (T I F AER T, AT T & FTs 3R goA &=

forTTee o we 8 S Ehd & 2 1
(M) T TR IeheTeh i Hee Tl 8 i aE ST § 2 1
m# ANNANAANAANAAAAANAANNAY
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28.  Give reasons for the following : 3x1=3

(a)  Benzoic acid does not undergo Friedel-Crafts reaction.

(b)  HCHO is more reactive than CH3CHO towards addition of HCN.

(¢)  Vinyl group directly attached with carboxylic acid should decrease
the acidity of corresponding carboxylic acid due to resonance, but
on the contrary it increases the acidity.

SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29. The Crystal Field Theory (CFT) of coordination compounds is based on
the effect of different crystal fields (provided by the ligands taken as
point charges) on the degeneracy of d-orbital energies of the central metal
atom/ion. The splitting of the d-orbitals provides different electronic
arrangements in strong and weak crystal fields. In tetrahedral
coordination entity formation, the d-orbital splitting is smaller as
compared to the octahedral entity.

Answer the following questions :

(a)  On the basis of CFT, explain why [Ti(H9O)glClg complex is
coloured ? What happens on heating the complex [Ti(H90O)glClg ?

Give reason. 2
[Atomic no. : Ti = 22]
b)) @ What is crystal field splitting energy ? 1
OR

(b) (i) On the basis of A, and P (pairing energy), how can you

differentiate between a strong field ligand and a weak field
ligand ? 1

(¢c) Why are low spin tetrahedral complexes rarely observed ? 1

ANANAANAANAANAAANAAAANAANNA
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30. UHN YN UHTSS, THISE, dASS, TSl AN, HTME § Sdl & | A BIggIe SATeeH
vafdfa et & e s ifess or wenfera @9 ¥ | ek Wi § seeE @,
Bifem qom H-strsie SRk Wifess geit foamrent  feenfua smifm aame &
TTRICE STTe] &Rl b THTII s & | Ufeshet UHIA ST shl JoiT el &eh
T E | WS TR Tpfa F FROT, TRAT b W1y AR ek AIur ST ¥ |
UerergUsITaT T, Trusias agg, faf yer & arfeafiEt grr sfoeenfid
foRT ST W TR BTSe, GaHTssS, hiFTel S U 9T © |
frefefaa yet % s e

31.
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(%h)

@)

(M

M

(%h)

3 fAferfad o1 SUT=aToT 8 Tra= il ?

(i) TS 3T & A

(i) OISR ¥ 1-UHTSo

TR i qorT § Ul T pKy, AT 3Tfe i 2

()  FHIRad i S foead o 3T AR |Hed o d6d g¢ FH
wﬂ@m#ﬁﬂ;

CH; - NH,, (CHg)oNH, (CHg)3N

STaT

Gi) Fafafaa sfufsrmd A it B i g=qmd e .
Fe/HCl HNO,

CgH5NO, s A RS i B

Qs g

(i)  CgHyoO 30T T T i3 e AT (X) @ W it
T fafsr= Turer 2wt Wkl @ | SHeRT Tedksh TL=HT SIHTST AT I8
I) Kl etfrfshar geriar 2 |
(II) 3T IAMRHF T IR AT & 3T 368 Teh forled FHe 2 |

(III)  GHTcHe STASIGE THeor adr g |
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30. Amines are wusually formed from amides, imides, halides, nitro

compounds, etc. They exhibit hydrogen bonding which influences their
physical properties. In alkyl amines, a combination of electron releasing,
steric and H-bonding factors influence the stability of the substituted
ammonium cations in protic polar solvents and thus affect the basic
nature of amines. Alkyl amines are found to be stronger bases than
ammonia. Amines being basic in nature, react with acids to form salts.
Aryldiazonium salts, undergo replacement of the diazonium group with a
variety of nucleophiles to produce aryl halides, cyanides, phenols and
arenes.

Answer the following questions :

(a) How can you convert the following ? 2
(i) Ethanoic acid to methanamine

(i1) Propanenitrile to 1-aminopropane

(b)  Why is pKj, value of aniline more than that of methylamine ? 1
(c) 1) Arrange the following in increasing order of their basic
strength in aqueous solution : 1
CH3 - NHy, (CH3)9NH, (CHg)3N
OR
(c) (i1))  Give the structures of A and B in the following reaction : 1
Fe/HCl . HNO,
CgH5NO, — A 573K B
SECTION E

31. (a) (i) An organic compound (X) having molecular formula C5H;¢O
can show various properties depending on its structures.
Draw each of the structures if it :
D shows Cannizzaro reaction.
(IT) reduces Tollens’ reagent and has a chiral carbon.

(IIT) gives positive iodoform test.

56/7/3 #17 # P.T.O.
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@)

(%)

(i1)

frfafaa 9 afeafaa sifyfermn fafag 2
() FAHET ==
(II)  sere Affsram

HAAT

fafaiaa gei & ST i 5x1=5

(1)

(i1)

(iii)

(iv)

(v)

(1)

(ii)

T o B THUH I shi HLEHT SHTEY |

QHflhTeIsEe # a1 — NH, 698 8ld &, W had T — NH, 998 &
QHfiehTeISTI forter H g BIaT @ | SROT AT |

3T TSHTET T EUTHUT 3-BTgg IR og et H 8l {Fa= shil ?
frefeRaa gfertor =i qof hifse -

OH
@ CrO,
3 9

1w 3eurg ferfa S/&7 AfcTeh 317eT sl NHg o 91 STTHTRRA &t o

q9=ITd Yool TLH fohaT STaT 2 |

25°C W f=feritad @t &1 fa a1, o (emf) ufiepfera Sifse 3
Zn(s)|Zn%* (0-1 M) [|H* (0-01 M) | Ho(g) (1 bar), Pt(s)
(fenmng: B, 2, =-076V, Ej ., i, = 0-00 V, log 10 = 1]

e w1 ferrd-staee w1 fidig fom saRe | 1 9 Crp0,% &
Cr™* ¥ s1qer % forg B o wet & forera o foherft Ao smeash €2 2

AT
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32.

56/7/3

(b)

(a)

(i1)  Write the reaction involved in the following : 2
(D Clemmensen reduction
(IT) Etard reaction

OR
Answer the following questions : 5x1=5
1) Draw structure of the methyl hemiacetal of methanal.
(ii)  There are two — NHy groups in semicarbazide. However only
one is involved in the formation of semicarbazones. Give
reason.
(iii) How will you convert ethanol to 3-hydroxybutanal ?

(iv) Complete the following equation :

OH

CrO

(v)  Write the final product formed when phthalic acid is treated
with NHjg followed by strong heating.

1) Calculate the emf of the following cell at 25°C : 3
Zn(s)| Zn2* (0-1 M) [|H* (0-01 M) | Hy(g) (1 bar), Pt(s)

[ Given : EZn2+/Zn =—076V, E2H+/H2 =0-00V,log10=1]

(i1) State Faraday’s second law of electrolysis. How much
electricity is required in terms of Faraday for the reduction
of 1 mol of Cr2072_ to Cr°* ? 2

OR

#19 # P.T.O.
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1)  KCl% 0-20 M e & Ireiehdm 248 x 1072 S ecm™* & | 36 HIeR
ITeAhdT U TSRS AT (o) T URehard ShifsTT |
[ mn g : X(OKJ,) = 735S em? mol !

o _ . 2 -1
}”(Cl‘) =76-5S ecm” mol ]

(i) frferRad ¥t o faw A, G° ufterfera Fifse
Mg(s) + Cu?*(aq) — Mg?*(aq) + Cu(s)

IERIRIRIE E;wg -237V, E° = +034V

2 /Mg~ Cu?*/Cu

1F = 96500 C mol 1]

(iti) FeRll W Tor® JeRT o1 U © 2 € Yoo Wl shl UG JAfereh TTwehrdl i
g2 2+2+1=5

33. & () Tafated s Frordim:

(D " * faQ B, 6 SR RS 3, S

E} 0 g2 SO SHTCH & | 1
(II)  VfefeTre SATRTERT0T STTEATST T Teg T S ¢ | 1
(ITI)  EEHH0T a7 o I oo a1 8 | 1

(i) Trfafad smafiss wie s qof i :
I 5803 +2MnO, +6H' — 1
I) 2MnO, +H,0+I  — 1
aTraT
I ANANAANAANAANAAANAAAANAANNA
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(b)  Answer the following questions :

1) The conductivity of 0-20M solution of KCI is
2:48 x 102 S em™. Calculate its molar conductivity and
degree of dissociation (o).

[Given : }»EKJ,) =735 S cm? mol !
A . =1765S em? mol 1]

(C17)

(ii))  Calculate A,G° of the following cell :
Mg(s) + CuZ*(aq) — MgZ*(aq) + Cu(s)

[Given : E - 237V, E =+ 034 V

[©) (o)
Mg?t /Mg~ Cu?*/Cu

1 F = 96500 C mol ]

(iii) What type of cell is mercury cell ? Why is it more
advantageous than dry cell ? 242+1=5

33. (a) (1) Account for the following :

(D The E. value for manganese is highly negative,

MnZ+/Mn
whereas E ., 2+ 1S highly positive. 1
(II)  Actinoids show wide range of oxidation states. 1
(ITI) Transition metals have high melting points. 1

(ii)) Complete the following ionic equations :

(I  5S05% +2MnO, +6H" — 1
I 2MnO4 +HO+1 —— 1
OR

56/7/3 #21# P.T.O.
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@) fmfatad gw=T & s di 5x1=5
(i)  3d 2oft % I q o AT FTATS, AT 1 ST Tt ekl S= 2 |
(i) KMnO4 3R KoMnO, H & HH-HT SRR & 3R i1 2
(i)  TRIS ST T I3 Teh TR e |
(iv)  UTRICTHTSE 3Eh & 3T qIefre HiHe s sHmd 2
(v)  ESHHOT Tl ohl Soeral STaefiehor STareeratl shl Tt i H wef3tiia
T STUET TS ST ST Tk sl el & 2
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(b)  Answer the following questions : 5x1=5

(1) Name two elements of 3d series for which the third
ionisation enthalpies are quite high.

(i1))  Out of KMnO,4 and KoMnOy,, which one is paramagnetic and
why ?

(iii) Write any one consequence of lanthanoid contraction.

(iv) How do you prepare potassium manganate from pyrolusite
ore ?

(v)  Why is the ability of oxygen more than fluorine to stabilise
higher oxidation states of transition metals ?

56/7/3 #23 #
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HTHT 7397 :
THFIICTRIA 14311 &1 SATYa TIGT SR 37T TeT HISTT :

(i)
(ii)
(ii1)
(iv)
(v)
(vi)
(vii)
(viii)

(ix)
(x)

T TH-TA H 33 T & | T I3 HAHATH & |

g Y99-93 Yiel US| H fq97fid &8 — @Us &, &, T, 9, T & |

WS & — T G 1 9 16 TF FTglashed | TR & T 8 | T Tv7 1 3 F1 8 |
QUL @ — T GET 17 8 21 T 3l -390 THR & T 8 | T T3 2 371 1 2 |
GUE 7T — T G 22 28 TF 753N THR & ¥ 8 | Tl T97 3 bl H12 |
WU G — 37 G&IT 29 TIT 30 FT-3TETRT T3 8 | Tk 97 4 3 A1 8 |

TUE T — I3 G&IT 31 T 33 -39 bR o T3 & | I I3 5 31 18 |

-4 § G T T8l 1991 I @ | TEf, WS % % STaRh =1 At GUel & Fo e §
TR Taheq 1 =7 (AT T8 |

&1 & Toh IR Tenfefa & forq ST Je7-97 8 |

FTFA I ST FIAT 3 |

Qug <h

o G 1 € 16 T Sgiashed i bR & 1 319 & JH 8 | 16x1=16

1.

56/6/1

STaufid sor fagem hi faforras dvamor fafr 2 -
(A)  Sn1 MR
(B) SN2 AR

(C)  SAFSIIT AT AT

(D) faco safufsma

fFreafeafga Dfierr § @ Hi9-a1 S KOH 10 g4ifies ST 8 ST-3m9efed g 2
(A) CHy=CH-Br
(B) CH;-CH, - Br

(C) CHz-CH-CH,

I
Br

(D) CH,=CH-CH,- Br
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General Instructions :

Read the following instructions carefully and follow them :

(i)
(ii)
(iit)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)
(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Section A, B, C, D and E.

Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

56/6/1

16x1=16
Williamson synthesis of preparing unsymmetrical ether is :
(A) Sn1reaction
(B) SN2 reaction
(C)  Electrophilic addition reaction

(D) Elimination reaction

Which of the following compounds would be hydrolysed by aqueous KOH
most easily ?

(A) CH,=CH-Br
(B) CHz-CH,-Br

(C) CHz-CH-CH,

I
Br

(D) CH,=CH - CH,- Br

#3# P.T.O.
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SrEEEAIS et o 3 frgid % STER :

(A) ST HAIShaTE HATER et & |

(B)  faefioreh HAISTehelTd AT et € |

(C)  rufirer 37 fecfarer G TSRS 3T-STRIAHI Bt € |
(D) rfies SR fEdaes SHT GarsTehaTd ST Bid 3 |

[ N e N o

Freforfiard # @ shi=-81 Hepet HATEH gart =fuleh 787 & 2

(A)  [Colox)g]®
(B)  @HY&-[Colen)yCly]™
(C)  1a9&-[Co(en),Cl,y]*

(D)  [Co(en)g]®*

FreAfeaRae & & - T e a2 7
(A) Zn
(B) Sc
(C) Cu
(D) Fe
Ha#
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According to Werner’s theory of coordination compounds :

(A) Primary valences are ionisable.

(B)  Secondary valences are ionisable.

(C)  Both primary and secondary valences are non-ionisable.

(D)  Both primary and secondary valences are ionisable.

Which of the following complex ion is not optically active ?

(A [Colox)g]>~
(B)  cis-[Co(en),Clyl*
(C)  trans-[Co(en)yCly]™

(D)  [Co(en)g]®*

Which of the following is the softest metal ?

(A) Zn
B)  Sc
(€ Cu
(D) Fe

P.T.O.
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6.  mfie, fedfiaen ST qefteres Wi o qerasRaor i femaent forfer o s sTfieris 2 -
(A)  TTEgH TR

(B)  CHCl, + Sief NaOH

© Drsog

(D) HCl/ZnCl,

7.  Frefafed T § #9-d HNO,, 3 @1er SIf¥fsRar steh Ueeniare adl § 2
NH,

w C
(B) C,H NH,
(C)  (C,Hy),NH

(D) (CyHy),N

8. T HIa KCl faerr 1 fewish, 78 Ard g€ fof KC1 Siet § yofean fonfsr & mm, 2

(STt & foTT K = 1-86 K kg mol™)

(A) —3-72°C
(B) +372°C
(C) -186°C
(D) +272°C
56/6/1 Yy, DAAAAAAMAAAR AR
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6. In the Hinsberg’s method for separation of primary, secondary and

tertiary amines, the reagent used is :

(A) Nitrous acid

(B) CHClg + aq. NaOH

© (Oh—so

(D) HCl/ZnCl,

7. Which one of the following amines gives an alcohol on reaction with
HNO, ?

NH,
(A) @

(B) C,H NH,
(C)  (C,Hy),NH

(D) (CyHy),N

8. The freezing point of one molal KCl solution, assuming KCI to be

completely dissociated in water, is : (K¢ for water = 1:86 K kg mol 1)

(A) -372°C
B) +372°C
(C) -1-86°C
(D) +2:72°C
I ANNNIANANANNAANANANN
56/6/1 #T# P.T.O.
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10.

11.

12.

56/6/1

THTE § TEfie a1 forerr

(A)  TSee 99 1 qTer T 2 |

(B) U ¥ foeia s 2 |

(©) T from & gaTerh fomrem yefifa a2 |
(D) T3 from & s foraer yefifa s 2 |

FFTCTRE H © ShI9-|T et 367 31 a8 Holl bl [ogd ol H TRafdd L adl & 2

(A)  FHRGEA
(B) s EA
(C) T=huA

(D) oS EEES °A

FfeTRaa # & foreren forg T 37 o feertien o 3oTE T & 2
(A) oW e AR
(B) s =ife stfufsrn
(C) = hife AMshar
(D) A HITE AfToraT

[ S N e

freforfiad o @ forereh sfi=r STWToRAT o T TTehie, IS I STl © 2

(A)  Cq3RCy
(B) Cy3RCs
(C) C{3RC,
(D) C;3ARC,
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10.

11.

12.

56/6/1

A solution of acetone in ethanol :

(A)
(B)
(&)
(D)

obeys Raoult’s law.

forms an ideal solution.

shows a positive deviation from Raoult’s law.

shows a negative deviation from Raoult’s law.

Which of the following cell converts the energy of combustion of fuel into

electrical energy ?

(A)
(B)
©)

(D)

The unit of rate and rate constant are same for a :

(A)
(B)
(®)

(D)

Pyranose ring of glucose is formed due to the reaction between :

(A)
(B)
(®)
(D)

Mercury cell
Fuel cell
Dry cell

Lead storage cell

First order reaction
Second order reaction
Zero order reaction

Third order reaction

Cq and Cy

Cl and 02

P.T.O.
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v BT 13 § 16 % fo1g, 31 e 12T 18 § — 8 T 1 AfIemeT (A) ToI1 geR
&HRUT (R) ST 3ifehe febam 7141 8 | 37 991 o @&l 3w A= 2w 7w whist (A), (B), (C)

37 (D) ¥ @ g AT |
(A) YT (A) 3R FROT (R) ST T & 3T &R (R), AMTHH (A) T &l
ST AT S |
(B) SR (A) AR HROT (R) SHT WEl €, T R (R), HAHHAT (A) T Fl
T 7T FAT R |

13.

14.

15.

16.

17.

18.

(C)  3ATHAA (A) TEY 2, T HRT (R) AT 2 |
(D) AR (A) TId 8, W] T (R) T 2 |

fFTT (A) :

PRI (R) :

fFTT (A) :

PRI (R) :

TfFTT (A) :

R (R) :

IR (A) :

PR (R) :

UfereTare SHTaRATahtuT STl ST I8¢ TIE 9Iid ¢ |

Uforetae eamafsha yfd % e 8 |

TET T STA-3TTESH TH Fhife STIThT T ST FLAT E |
SATSRAT % T STt h |igaT § 3Tk Tied a1 T & |

CH3CH,CH,NH,, ! &1 & (CHj)4N 1 FaeHie Ieaat S ¢ |
CH4CH,CH,NH,, H STEgSH STet Jf4eh: A9 &9 § 81T 2 |
TS ol T H HHTS St STReAT B 2 |

TTEETES I hl T H HIHTEITSS 3T Jfereh Tl g 2 |

Qs g

T 1 R SATEy | STt TS % fg T S i Jo 7 3 S | T Al
HHETIH FT 2 2 2

faw Tq formr o ge1ie T o et i AR Feferftaa st o Sae diie 1+1=2

T

/ IRl—

log [R],

v

g4y —

(@) srfufsra sife s smfE Hifs |
@) THHISTATR?

56/6/1
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For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below.
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A):  Actinoids show wide range of oxidation states.
Reason (R) : Actinoids are radioactive in nature.

14. Assertion (A):  Hydrolysis of an ester follows first order kinetics.
Reason (R) : The concentration of water does not get altered much
during the reaction.

15. Assertion(A): Boiling point of (CHg)gN is higher than that of

CH3CHyCHoNH,.
Reason (R) : Hydrogen @ bonding is more  extensive in
CH3CHyCHoNHs,.
16. Assertion (A):  Phenol is strongly acidic as compared to ethanol.
Reason (R) : Phenoxide ion is more stable than ethoxide ion.
SECTION B
17. State Henry’s law. Why are aquatic species more comfortable in cold
water as compared to warm water ? 2
18. Observe the graph in the given figure and answer the following
questions : 1+1=2
T N
S
o
=)
o0
2 ,
Time —>

(a)  Predict the order of reaction.
(b) What is the slope of the curve ?

56/6/1 #11 # P.T.O.
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19.

20.

21.

22,

56/6/1

@) TFefafad sugedasH AR & IUPAC AW fafaw
(i  [CoCly(en),]SO,

arera

@) Fefaiad o sier 3iat T Fife -
(i) 5 teor qur vt A
(i)  fsEq formree qon wed ferre

fefeTRad geder sTfifsra o qe AiHTeal caTal shi TTeHTE SIS ;

CH,
) [:::::r/ + HI—— ?
ST HAIAT
@) [::::] + Bry > ?

3 FAfcIfad el hel THemaT 2
(F) TThE | Ufcserse g sht Sutefd |
(@)  ToTh H Ui — OH |ogl ol 3uféufd |

Qug T

1+1=2

1+1=2

1+1=2

1+1=2

298 K W Y€ STt [ 9T 1« 24-8 mm Hg & | forelt Siefta forete o amoa @ 4

ETHH T TIheT TS, ST — 0-3°C W e T ST 2 |
(STt & o K = 1:86 K kg mol ™)

#12 #
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19.

20.

21.

22,

56/6/1

(a)  Write IUPAC names of the following coordination compounds :  1+1=2

OR
(b)  Differentiate between : 1+1=2
1) Double salt and Complex compound

(ii))  Didentate ligand and Ambidentate ligand

Draw the structures of major monohalo products in each of the following

reactions : 1+1=2

CH,

(a) O/ + HI— 5 ?
Heat or
(b) O + Br,, TV light

How do you explain the following ? 1+1=2

(a)  Presence of an aldehydic group in glucose.

(b)  Presence of five — OH groups in glucose.

SECTION C

Vapour pressure of pure water at 298 K is 24:-8 mm Hg. Calculate the
lowering in vapour pressure of an aqueous solution which freezes at

~0-3°C. (K; of water = 1-86 K kg mol™1) 3

#13 # P.T.O.
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23.  artafsram
A+B— 3d§

& T rfarfsran A A o B =t farfsr=t arifiyes |igarsti o b & &0 8 i< fear man g |

ST | [A]/mol L~ | [B]/mol L1 | Wfre am/mol L' min~!
1 0-01 0-01 5% 10-3
3 0-01 0-02 5% 10-3
A 3 B & gruey stfufsran smife &t momr shifsia | sxfsfsear st o feerier 3ma shifsia | 3
24, Tfafaa & o o e 3x1=3

(%) Sl NaCl 1 Sgd-3qee i W 34 pH H g 81 Sl 2 |
(@) Y[ G o i, ARl 8 o1 8 fave $eeh! S0l s STafer | R g |
(T) AT o | forerm o =rereRar sedt € |

25. (F) [FeFgl3~ 3R [Fe(CN)gl*~ et & fower  fmfoaiflgd s s difoig . 3x1=3
() ek YehRtur § Gitgferd gentor forftaT |
(i)  ITH QR4 SITRT H&Th Gt § ST hI=-HT ST FEh HFHet & ?

(iii) 3o FFIehIT TG hl T ShITSIC |
[T 3T : Fe = 26]

AT

@) () H9FA [Ti(H,0)g13 % 1 1 1 Bren & S 36 efft-efft met fora i
g2
(i)  d® 3T o sorifes fomrme fafau afe A < P 21
(i)  EF [Ni(CO)4] o FeAT HHOT HR Frarohly FeeR fARET |
[SRHTO] ShHTe : Ni = 28] 3x1=3

26. Sy1 3R Sy2 stfufsramet & sffer 18 a1 it forfaw | fefaRaa et o @ #-an
Sn1 SATfsRaT dfieram & S 7K =t 2 3

QCH2—CI YT @CHz—Cl

56/6/1 #14 #
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23. The rate of a reaction :
A + B ——product
is given below as a function of different initial concentrations of A and B.

Experiment | [A]/mol L™! | [B]/mol L' | Initial Rate/mol L~ min~!
1 0-01 0-01 5% 103
2 0-02 0-01 1 x 102
3 0-01 0-02 5% 103
Calculate the order of the reaction with respect to A and B. Determine
the rate constant of the reaction. 3
24. Give reasons for the following : 3x1=3

(a) The pH of aqueous NaCl increases when it is electrolysed.
(b)  Unlike dry cell, mercury cell has a constant cell potential through
its lifetime.

(¢)  Conductivity of solution decreases with dilution.

25. (a) Answer the following about the complexes 3x1=3
[FeFgl®~ and [Fe(CN)gl*~:

(1) Write the hybridization involved in each case.

(ii))  Which of them is the outer orbital complex and which one is
the inner orbital complex ?

(iii) Compare their magnetic behaviour.
[Atomic number : Fe = 26]
OR
(b) (@) What happens to the colour of complex [Ti(H20)6]3+ when
heated gradually ?
(ii))  Write the electronic configuration for d° ion if A, <P.

(iii) Write the hybridization and magnetic behaviour of the
complex [Ni(CO)4].

[Atomic number : Ni = 28] 3x1=3
26. Write any two differences between Sy1 and Sy2 reactions. Which of the
following compounds would undergo Sy1 reaction faster and why ? 3
QCHQ—CI or @CHZ—CI

56/6/1 #15 # P.T.O.
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27. C,H.N 3Mfoash ¥ 1 &I A (A) DIBAL-H & €19 S0 84 % 18
Sd-3ATEfed Bt A (B) 3T & | Ak (B) gTenes Zieig wiieqor IaT 7, T
HATAESIHH TTETor T 3T 2 | WS 1 a NaOH % @rer TRfrRia st o ame m
T 0T ot AT (B) bt T8 forAT ST HeRelT 8 | (A) T1 (B) 3 we=H I | (A) Y

sAfferamd faflay, uget DIBAL-H & 91 31T 39k U¥=ITd STdA-3Tqere o | 3
28. U U ¥ AmafeiRad shl vl ITH il 2 shael THTITeh THTeRT SIfSTT | 3x1=3
(F) ThHIAR A
tc)) AT ERATES
IR CESIES
Qus g

AHAfTRaa 597 HE-SATLTRT T74 & | 8 %l Y q1gQ SR 137 TG 3971 % IR ey |

29. Ueenigra vHt siga € srfufsramd 30 € SR C — OH s1ery a1 foger aftafora Sar
2 | Tl BT C— OH 3T1eY % foeeH & aftafera srfufsramd 72 20 € | S
U UeehlETel qoict 37 BId & | UeohlRled, Balloi STl o |1 STTHTsRAT ek T
ST ST & | Uoehiaiall a1 oMl H Tl Seeiat 3TFd 1d § | Tl T
faf3re <eror == ? fop 3 sorgerr) ufceena srfufsramd & {etise, Argerenr, ofe

348 | HfF — OH W T Tad Hishash T &, 3q: HHI oS, g, 31e

% S Brforenfia Seme 29 ¥ |
(F)  FAT AT § 9 BHTe (fariad o arer safsifsham swtar 8 2 2
(i) BrySa (i) ¥ HNOq
@) () 3\ AT i rnfafyr forfae foraw venidter e Arfrereett st wifa
CH ¥ @mer sifufseen a2 | 1
AT
@) (i) WHC - OH 31eY fages it stiuframd i 72 <a 2 1
(M 3™ MSial ZnCly it 3uféafd & HCl 1 ST *ish YeA-1-30a qo
2-AIATIUA-2-3ATe T el foeig ot Tehdl & 2 1
56/6/1 #16 #
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27. A compound (A) with molecular formula C4HzN on reduction with
DIBAL-H followed by hydrolysis, gives a compound (B). Compound (B)
gives positive Tollens’ test but does not give iodoform test. Compound (B)
can also be obtained when ethanal is treated with dilute NaOH followed
by heating. Identify (A) and (B). Write the reactions of (A) with DIBAL-H
followed by hydrolysis. 3

28. How will you obtain the following from aniline ? Give chemical equations
only. 3x1=3
(a)  Sulphanilic acid
(b)  Phenylisocyanide
(c) Acetanilide

SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29.  Alcohols undergo a number of reactions involving the cleavage of C — OH
bond. However, phenols do not undergo reactions involving the cleavage
of C—- OH bond. Alcohols are weaker acids than water. Alcohols react
with halogen acids to form the corresponding haloalkanes. Phenols are
stronger acids than alcohols. A characteristic feature of phenols is that
they undergo electrophilic substitution reactions such as halogenation,
nitration, etc. Since — OH group is a strong activating group, phenol gives
trisubstituted products during halogenation, nitration, etc.

(a) What happens when phenol is treated with the following ? 2
(1)  Brg water (ii) Conc. HNOg
(b) @ Write the mechanism of alcohol reacting as nucleophile in a
reaction with CH;9 . 1
OR

(b) (i1)) Why do phenols not undergo reactions involving cleavage of
C — OH bond ? 1

(c) How can you distinguish between  Butan-1-ol and
2-Methylpropan-2-ol by using HCIl in the presence of anhydrous
ZnCly ? 1

I ANANAANAANAANAAANAAAANAANNA
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30. o -UHHT 37T WIEHT hl G=HTHE ShTs & | 9l o WA 3trT fSaet e 3qerE
T 3T o &9 H foremm ara & fraes o F Swrendf wehfa gria € | weft wefe
I TRTEE Y F TS BT & | M 1 MicehrepR M 3 War e
Ffiera foram TR 2 | Mifcrerteht A STt forer 2 €, Saifer Wier ide siet forerr 7t
B & | AT T HYUT T B STeE =R i S ) R S 2, At i,
feefieres, qeftare T =i SeTe | forepdiend &9 8 T 1ot ok afsrarar =i @t
qare |

@) FefcTRad it afeamem fRac ; 9
(i) URS g (i) Torepdiena TIEH
@) UHHT 3TF SUFEHT SRR T Sd § 2 1
@M () T RER NI IR AR N H 58 37 L Gohd © 2 1
O E)
@M () I e e Tt sEmrett & 9w fafae | 1
Qg T
31. (%) () @ Noddl ¥t 1 By, dhepicra i e 25°C W feferiaa

AR BT R
Zn(s) + Pb%*(0-02 M) — Zn%*(0-1 M) + Pb(s)
[fearmn 2. E, 2+, =—-076V, E} o,  =-013V;

log 2 = 0-3010, log 4 = 06021, log 5 = 0'6990]
(i) S T ToRId-3TTeeA T o 2 918y | T Al MnO, %1 Mn?*
I | ARG i o fIg B0 o wai § fopet forgga sht Strerarshan
gt 2 3+2=5
3UAT
@ @G 298 KW 0-001 M KCl foeiad & 9X §C T =Terehdl Ht 6l Ty

1000 39 ® | Ife 0-001 M KCl oo i 298 K 9T <ATciehdl
0125 x 103 S em™! 2, af 9 feeim T 2 2

(i)  25°C ot T4 31ef @t o fotg E 20 fervier wftenfera i
g

g/

Mg/Mg?* (1 x 10~ 4 M); E =+2:36V
[feammar® : log 10 = 1]

(iii)  @rfcaeh =TeTeh o foRId =TcTehed QLAY I RN IWME USATS 2 2+2+1=5

ANANAANAANAANAAANAAAANAANNA
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31.

56/6/1

The a-amino acids are the building blocks of proteins. All a-amino acids
exist as zwitter ion due to which they show amphoteric behaviour. All
amino acids are joined through peptide bond. Proteins are broadly
classified as globular proteins and fibrous proteins. Globular proteins are
water soluble, whereas fibrous proteins are not. The complete structure of
protein is discussed at four different levels i.e. primary, secondary,
tertiary and quaternary structures. Protein loses its biological activity in
denatured form.

(a)  Define the following : 2
(i) Peptide linkage (i1) Denatured protein

(b)  Why do amino acids show amphoteric behaviour ? 1

(c) 1) How can you differentiate between Fibrous protein and
Globular protein ? 1

OR

(c) (i1)  Write the names of two different secondary structures of

proteins. 1
SECTION E

(a) (1)  Calculate E. of a galvanic cell in which the following

reaction takes place at 25°C :
Zn(s) + Pb2*(0-02 M) ——> Zn2*(0-1 M) + Phb(s)
[Given : EZn2+/Zn =-076V, EPb2+/Pb =-013V;
log 2 = 0-3010, log 4 = 0-6021, log 5 = 0-6990].

(ii) State Faraday’s first law of electrolysis. How much
electricity, in terms of Faraday, is required to reduce one mol

of MnOj to Mn?* ion ? 3+2=5
OR
(b) @ The resistance of a conductivity cell containing 0-001 M KC1
solution at 298 K is 1000 ohm. What is the cell constant
if conductivity of 0-001 M KCl solution at 298 K is
0125 x10° Sem ™ ?
(i1)  Calculate the E_ potential for the following half cell
at 25°C : Me™ /Me

Mg/Mg?* (1 x 10~ 4 M); E;wg =+236V

2+/Mg
[Given : log 10 = 1]

(i1i)) What is the effect of temperature on the electrical

conductance of metallic conductor ? 242+1=5
ANANANANANANANNAANAANANANNN
#19 # P.T.O.



32. &) () TrAfaaa* fore o

(D) Cry0,% TR & A1 & e & wfafdd & S 8 e 39 &R
o gy TfufsRRra o ST 2

(II) Zn, Cd 3 Hg HshAUI dwl & |
(II)  Mn3*/Mn?* 39 & f9¢ E° &1 AW (+1-57 V) Cr¥*/Cr?* &

T © Fgq S ST BT g |
(i) FATRATE I :
() 37ty wreem § HiTE AT STEHTaTe Sfsrar aar s 2
(I)  KMnO,, 3 TRH foram ST & 2 3+2=5
FraT
@) frfatad gw= 1 & s di 5x1=5

(1)  FRTE e ? 3 Tk ST a1 |

(i) SR o Uk STaEI-ROTE 1 G fARaT [SeH I8 99 St o 99
HTRH TR ST ST E |

(ili) ST U=2TaTES (V50 5) e ol AT e T a1 © 2
(iv)  EsRHUT aal i o Tredt 3= o gl & 2

(v)  Na,CrO, 8 34 Na,CryO,, ¥ ST ?

33. &) () T=faRea sfuframsnd A, B 3tk C f vgem AifSe
CH

3
(CH5C0),0 Hs0*
>A >
@ +Or03 3 983K B
l g NaOH

COONa
C+ @

ANANAANAANAANAAANAAAANAANNA
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32. (a) (1) Account for the following :

(I)  Orange colour of Cr2072_ ion changes to yellow when

treated with an alkali.
(II) Zn, Cd and Hg are non-transition elements.

(IID) E°value for Mn3*/Mn?* couple is highly positive
(+1:57 V) as compared to Cr®*/Cr?*.

(i1) What happens when :

(I) Manganate ion undergoes disproportionation reaction
in acidic medium ?

(II) KMnOy is heated ? 3+2=5
OR
(b)  Answer the following questions : 5x1=5

(1) What is ‘Misch metal’ ? Give its one use.

(11) Write the formula of an oxoanion of chromium in which it

shows the oxidation state equal to its group number.

(iii) Why does Vanadium pentoxide (V405) act as a catalyst ?

(iv) Why do transition elements have high enthalpies of
atomisation ?

(v)  How do you prepare NagCryO- from Na,CrO, ?

33. (a) (1) Identify A, B and C in the following reactions :

CH; (CH3C0)5,0

H30"
> A >B
@ +0r03 —r3 583K
1 Conc. NaOH
COONa
C+ @
ANANANANANANANNAANAANANANNN
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@)

(i1)

(i1)

fefefiad & fore s s

() ISR STF, TR FHE 3 ATt fores AR T

e |
(I CRHTRA T o H TAHTEe T JeTer 377 € |
YT
ffaTRaa stfuferanstl & Seare/scamar =i fafa :
D) mHQCOOH——Eﬁgga

O
|

C-Cl

an [:::]/ + (CHy),Cd —
CONH,

an @[ A
CONH,

feafafad srfufsrmen 4 aftafaa srfufsear fafag

(I)  Ich-ToRvaT 3Tu=r—H

(ID)  forerrertorererentor 31frfsran

# 22 #
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(b)

(i1)

(1)

(i1)

Give reasons for the following :

(I) Carboxylic acids do not give the characteristic reactions

of carbonyl group.

(II) Ethanoic acid is a stronger acid than ethanol.

OR

Write the product(s) in the following reactions :

P,0
I) 2CH3COOH —-4-10
D 3 heat
O
I
C-Cl
(ID) @ + (CHy),Cd —
CONH,
strong heating
(I11) >
CONH,

Write the reaction involved in the following reactions :
(D Wolff-Kishner Reduction

(I) Decarboxylation Reaction

#23 #

3+2=5

3+2=5
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HFICTRIA 14311 &1 SATYa e TIgT SR 37T TeT HISTT :

Q)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viit)

(ix)

F9 Ye-0 4 33 Te & | At 59 SIAATE & |

IE Y99-93 Yiel US| H fq97feid &8 — @Us &, &, T, 9, T & |

QU & — Y9 G 1 6 16 TF Tglaehcdid TR & T 8 | T T97 1 HF 1 8 |
QS G — T3 G 17 8 21 TF 3A1d TY-370 THR & T4 8 | T4 T3 2 371 1 3 |
QUL 7T — T G 22 § 28 TF 753N THR o ¥ 8 | Tk T97 3 bl H12 |

WU T — JvH G&IT 29 T 30 G-3RI T34 8 | Tekeh T 4 3l H13 |

WUE T — I3 9T 31 © 33 FH-I709 TR & T3 3 | T4 T 5 STl 1 3 |

-4 § G T T8l 1991 I @ | TEf, WS % % STaRh =1 At GUel & Fo e §
TR fasheq b1 = fear T/ g |

T & Toh gIBaTferT gdienfefai 3 forg s yea-97 8 |

(x)  FePcIe FH ITIA ARAT 8 |
U ®
¥ €A1 1 9 16 T Tgiaehedia S#R & 1 3% & J27 6 | 16x1=16
1. HehH Tl o HHTRed STerad eiagii-en fomamel § | shie-81 Seeiad SATerTeRtor
ST AT & 2
A 3d°4s” (B) 3d°4s'
©) 3d°4s” (D)  3d° 45
2.  FAfaied & & fore foeram &1 STt § femish =as 8 2
A 1% KCl (B) 1% HE
(C) 1%3IfEn (D) 1% CaCly
—_— ANNINAANANANANAANNANANAN
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General Instructions :

Read the following instructions carefully and follow them :

(V)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)

(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Section A, B, C, D and E.

Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

56/7/2

16x1=16

Among the following outermost electronic configurations of transition
metals, which one shows the highest oxidation state ?

(A) 345 4¢2 B) 3d°4s!
() 3d° 4s> (D) 3d° 4s2

Which of the following solution in water will have the lowest freezing

point ?
(A) 1% KCl (B) 1% glucose
(C)  1%wurea (D) 1% CaCly

#3# P.T.O.
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AU A Tt forgd-sraeeat o forg feferfiad gey four -
Ap= N —AC

freferfiga & & sH-Hf aumar o 2 2

(A Ap= Ap SC—1 B) Ap=Am SWC— 0
©) Ap= Am ST C—> D) Apy= Am 58 C—> JA
fadfta shife srfuferan & for 3 feeiar K Fr sFE 2

@A) st (B) molLls™t

(C) mollLs™! (D) mol2Ls™!

fefafiad #§ & ®H-A1 E, % SUR A9aT 309 Sl Sl ol A0S o 33 bl
Tt a8 2

_Ea

(A) RT

B e Ea/RT

©) e Ea/RT
ey
RT

STe T 1A [Co(NHj),Cl,|C1 % €191 AgNO,; forera =t srfersrr o farfera o strar
2, a9 raafud AgCl & Al T ST 8

A 1 B 0
) 2 D) 3
Ufoehel FIHNIES o HIITT o ToAC Haliad [ s am &

(A)  TheherargT arfufsran

(D)

(B) wameH Ifshar
(C)  TreARR Affsham
(D) T AR
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3. Kohlrausch gave the following relation for strong electrolytes :

Ap = Am —ANC

Which of the following equality holds true ?

(A Ap= AmasC—1 B) Ap= AmasC— 0
(C) Ap= AmasC—> o D) Ay= AmasC— JA
4, Unit of rate constant ‘k’ for a second order reaction is :
&) s (B) molL s
() mol 'Ls™ (D) mol 2Ls!
5. Which of the following represents the fraction of molecules with energies

equal to or greater than E_ ?

_Ea

(A) ’RT

B) e Ea/RT

(C) e"‘ Ea/RT

+E
D —a
D) BT

6. The number of moles of AgCl precipitated when excess AgNOg solution is
mixed with one mole of [Co(NH3),Cl,]Clis :

A 1 B 0
C 2 (D) 3

7. The synthesis of alkyl fluoride is best carried out by :
(A) Finkelstein reaction
(B) Swarts reaction
(C) Sandmeyer reaction

(D) Wurtz reaction

56/7/2 #54# P.T.O.
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srfufsraT R — OH + HCI ﬂ RCI + HyO H, UhITal oh! SATTshaTeiierar
HT S FH FTR 2

(A) 1°<2°<3°

B) 2°<1°<3°

(C) 38°>1°<2°

(D) 1°>2°>3°

BT, Bro STt o AT STTISHAT ohieh ST © -

(A)  2,4-STEFHEIGHIA
(B)  2-SHIhHA

(C)  2,4,6-ZTSSNHIENTA
(D) 4-SNHIGHA

ST Ufoohdd STRAISIES o TR ohl STHIHRT o Grer ATRRA foram Smar 2, 9« ure
3_("11?{%:

(A)  wrfires G
(B) e ufm
(C) et Wi
(D)  WHHT =T fsor

s THIT X fearent 21fyenter o ey SMfehaT ohtar & 9T 9Ted ScdTe &R § 3Afao
HECIED G

(A) (CHg)y-NH (B) (CHj3)3N

(C) CHj3- CH,- NH, (D) @— NH,
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10.

11.
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ZnCl,

In the reaction R — OH + HCl ——=— RCI + Hy0, what is the correct

order of reactivity of alcohols ?

(A)
(B)
(C)
(D)

Phenol reacts with Bromine (Bry) water to form :

(A)
(B)
(®)
(D)

1°<2°<3°
2°<1°<3°
3°>1°<2°
1°>2°>3°

2,4-dibromophenol
2-bromophenol
2,4,6-tribromophenol
4-bromophenol

When excess of alkyl iodide is treated with ammonia, the product

obtained is :

(A)
(B)
©)
(D)

Primary amine
Secondary amine
Tertiary amine

A mixture of amines

An amine X’ reacts with Hinsberg reagent and the product obtained is

insoluble in alkali. The amine X’ is :

(A)

(®)

(CHg)g — NH

CH3 — CH, — NH,

(D) <:}F—NH2

P.T.O.
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forer foreTiv <hl ol & “Earell” T BIAT @ 2

(A) T A
(B) o= B,
() faafmc
(D) fafim D

v BT 13 § 16 % fo1g, 31 e 12T 18 § — 8 e ot AfremeT (A) 7901 geR
HROT (R) SRT 3iferd To641 7131 8 | 37 9941 & @&t I 41 3w 70 @il (A), (B), (C)

3R (D) 9 & g AT |
(A) A (A) 3R FRU (R) I T&T § 3R HR0T (R), AR (A) i el
ST AT E |
(B) AN (A) R FHWOT (R) IAT HEY &, W FR (R), ANTHIT (A) 1 H&
T T FAT R |

13.

14.

15.

16.
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(C) AR (A) el ©, T 1T (R) T 2 |
(D) 3Af¥he (A) TTed 8, T 0T (R) Tt 2 |

TfHFTT (A) :

R (R) :

IR (A) :

FRI (R) :

TfIFTT (A) :

R (R) :

IR (A) :

FRI (R) :

0-TTEIIBHTA TR p-TTELIhHT o frsior sl aTdi=r STEa ST g9
forarT ST weRaT 2 |

ITRATV BEGISH AT o BT o-ATZZBIAT 9TT FRT TR
BT |

SIYR R H T Teh 1§ B ST 2 |
SI¥R e o IR SIS T FEreie HH 8 ST ¢ |

UfeeTTS 3T geardi-eh far=aman § erfa=rfirqand goia & |
Tz 2, 7 3R £14 =t & aftad wonfiea & #ror g |

Head Ueh T e 2 |

2l TG SRTEAT H © Uoh Gt foerd H 9o Ufcoeerse 9ag < el
T




12. ‘Scurvy’ is caused due to the deficiency of :
(A) Vitamin A
(B) Vitamin By

(C) Vitamin C
(D) Vitamin D

For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

13. Assertion (A): A mixture of o-nitrophenol and p-nitrophenol can be
separated by steam distillation.

Reason (R):  o-nitrophenol is steam volatile due to intramolecular
hydrogen bonding.

14. Assertion (A) : Cooking time is reduced in pressure cooker.

Reason (R): Boiling point of water inside the pressure cooker is
lowered down.

15. Assertion (A) : Actinoids show irregularities in their electronic
configurations.
Reason (R): This is due to varying stability of £ , £ and f*

configurations.

16.  Assertion (A) : Maltose is a reducing sugar.

Reason (R): One of the two glucose units can open to expose free
aldehydic group in solution.

56/7/2 #O# P.T.O.



ElrE
&

17.

18.

19.

20.

21.

22,
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Qs g

T3¢ | @ RurTerss fores O o 19T 8 2 Ueh 3eTetur ST | SkuTTereh forere
Y fore TR ohT Reearamefy sHar @ 2 2

(®) TFA [Pt(en)yCly]®" &1 TUPAC ™ fafeu | 30 s % 36 saifidia
TS 3hT FTHT SHTSE ST 0T STEUIh 2 | 2

AT
@ () FEaRed SweedsH AR w9 fafe
Pl ECACIEEACIEI U I E R IRES

(i) ®FA [Co(NHg)s(NOoICly ¥ swaft wWawd 1 IUPAC T
fetfeT | 1+1=2

I8 31 aarsy (e i3 f5-37ur STfsra som shife sremiaehl sTfvfsra st sgaeer
FA B | T IST AT | ToR T it sfufsranstt o shife 3T smfUaeRdt & W
TAF B § ? 2

T2Te o Hehi UHATE I U e o i<l aT 3 feThaT | 2

ST v faeerma siiifsran 3 ufe w0 strfsrmsiicr w4t €ia € 2 tedat
o STl et T-feurfat ot A8t (— NOy) @qe sht uf¥erfa Seht Arhsertrft sfcreemas
srfurferamatt o wfer stfrfsramefierar T o=t ST <t 2 2 2

RCLCRIT

faefafad & gea 3faw Tose hifse 3
(@)  AAF N SHETF AT 3T

@) UeIEE 59 3N D ETEe sy

(M  WIER WEH TR MicTehhR T
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SECTION B

17. What is meant by negative deviation from Raoult’s law ? Give an
example. What type of azeotrope is formed by negative deviation ? 2

18. (a) Write the IUPAC name of the complex [Pt(en)2012]2+. Draw the
structure of geometrical isomer of this complex which is optically
inactive. 2

OR

b) Q) Write the formula of the following coordination compound :

Pentaamminecarbonatocobalt(IlI)chloride

(ii))  Write the IUPAC name of the linkage isomer of the complex
[Co(NH3)5(NO2)ICls. 1+1=2

19. State a condition under which a bimolecular reaction is kinetically first
order reaction. Give an example. For which type of reactions, do order

and molecularity have the same value ? 2

20. Write two differences between Amylose and Amylopectin components of
starch. 2

21. Why are haloarenes less reactive towards nucleophilic substitution
reaction ? How does the presence of nitro (-NOgy) group at ortho- and
para-positions in haloarenes increase the reactivity towards nucleophilic

substitution reaction ? 2
SECTION C

22, Differentiate between : 3
(a) Essential amino acids and Non-essential amino acids
(b)  Peptide linkage and Glycosidic linkage
(c)  Fibrous protein and Globular protein

56/7/2 #11 # P.T.O.
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23. f=faRaa & swror i 3x1=3
(F)  Ssligan T Whid-shaed ATIfsha I qar 2 |
(@ HCN % "asH & 9fd CH3CHO & et # HCHO 3ifess sAffsmamsiiar
FATE |
(M) FHEE(cTh 3T ¥ ATEH O % 1Y HIa 8 W TG F HRO Wq
RIS oA eTh TR 3h STl hH B ST =TT, T §Heh Torodid I8 SFrerell ohl

JETIATR |
24, Tafafaa sfafsramet & el i @=Em fafay 3x1=3
OCH,
) ©/ +HI ——
OH
@) + ¥ HNO3 ——

MgBr
H*/ H,0
&) + HCHO ———=2

25. TR ARG W, NyOj (g) % T =hife o ardiy forie (319ere) W FefaRaa sifwe
T T 3
2N205 (g) —> 2N204 (g) + 02 (g)

*.H. TWA/s | P STe/atm

1 0 05
2 100 0-625
o7 feertish aftshferd shifsT |

[fem T g : log 2 = 0-3010, log 10 = 1]

56/7/2 #12 #
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23. Give reasons for the following :

(a) Benzoic acid does not undergo Friedel-Crafts reaction.

(b)  HCHO is more reactive than CH3CHO towards addition of HCN.

3)(1:3

(c)  Vinyl group directly attached with carboxylic acid should decrease

the acidity of corresponding carboxylic acid due to resonance, but

on the contrary it increases the acidity.

24.  Write structure of the products of the following reactions :

OCH

3
(a) ©/ +HI ——

OH

(b)

MgBr
H*/H,0
(c) + HCHO — 27,

+ conc. HNO3 ——

3Ix1=3

25. The following data were obtained during the first order thermal

decomposition of N9Os (g) at constant volume :

2N205 (g) —_—> 2N204 (g) + 02 (g)

S.No. Time/s | Total Pressure/atm
1 0 0-5
2 100 0-625

Calculate rate constant.

[ Given : log 2 = 0-3010, log 10 =1 ]

56/7/2
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vk T C Hol &1 F13 e (A), St T Trafieh Ueshel 2aTse 2, Yeahmerel
KOH 3 @1 31Mfsham shteh Ak (B) IaT © | Ak (B), HI o |rer STRIfsham st
R (C) I@T & S (A) T GHERE 8 | I (A), I 5o 1 JURATT # Na 91q ¥
HATITSHAT LT &, T I8 AT (D), CgH g I 2, ST 39 A & e & S n-sgfew
sTrRiTeTgs 1 difeam & arr sifufshar & saT 2 1 (A), (B), (C) 3R (D) Y Gl
fafaw | Tamfe gt fafae st AifeE (A), TehEet KOH & @y stfifswn

FATE |

(F) HHRIC: O | TYEd H 1 AW R | 36 A 6 TS 3R e W EH
Freft srfferamd fofae Ster g ST g BT |

HYAT

(@) = FHIY 6 NaCl & Scitd foea & ford-sTaeed 8 $elie ” Hy 79
IR W Cly, T ISl it Bt © | wuy rfufsra fafaw |

(femmng: By, . =—271V, Ey om,=— 083V,
Eg) jo0- =+ 136V, E =+123V
Cly/201- =¥ * CH0,H,0 )

0-3 g VHifesh 3TFeT (1o Z549H = 60 g mol 1) 30 g Siwsiel # ier o femies o
0-45°C T TR BT © | Afe 78 forerem # feawr s &, a3t ot wiawrd €o
itehfora it |

(feam M ? : S % fofT K = 5:12 K kg mol ™)
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27.

28.

56/7/2

A compound (A) with molecular formula C4Hgl which is a primary alkyl
halide, reacts with alcoholic KOH to give compound (B). Compound (B)
reacts with HI to give (C) which is an isomer of (A). When (A) reacts with
Na metal in the presence of dry ether, it gives a compound (D), CgHyg,
which is different from the compound formed when n-butyl iodide reacts
with sodium. Write the structures of (A), (B), (C) and (D). Write the

chemical equation when compound (A) is reacted with alcoholic KOH. 3

(a)  Write the name of the cell which is generally used in inverters.
Write the reactions taking place at anode and cathode of this cell,

when it is in use. 3
OR

(b)  Explain why electrolysis of an aqueous solution of NaCl gives Hy

gas at cathode and Cl, gas at anode ? Write overall reaction. 3

(Given : By ng=—271V, By o =083V,

E =+136V, E° =+123V)

Cly/2C1 H+/0y/H,0

0-3 g of acetic acid (Molar mass =60 g mol ™) dissolved in 30 g of benzene
shows a depression in freezing point equal to 0-45°C. Calculate the

percentage association of acid if it forms a dimer in the solution. 3

(Given : K¢ for benzene = 5-12 K kg mol 1)

#15 # P.T.O.
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29.

30.
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UHA T UATSS, THISE, 2AsE, TSl AR, A1 § St & | ¥ BIEgISH SAee
afdfa et & o g7 ofiferss or wefera @9 € | e Wi § seieE @,
Bifem qom H-3ATeie" R sk ge foemret o wfceenfua si—m aame &
TTIIcel AT &l bl T Xd & | Ufcshet THi SFHITET sht G H Jeiel &ieh
T ¥ | U e Tpfa % R, Tedt o Wiy ffshAT e ST STt © |
URCTETEUSITER e, STgusiam @, fafi= wehr o Fieruiim g sfaeerfua
foRT ST T U BeiTse, grMTsE, HiHTel SR U s1d & |
freferRaa gt & s s
@) T FEAfAiad w1 ST e T i ?

(i) TS T A

() USRS & 1-UHATIO
(@)  HIIAUHA T e H U 1 pK, W 3Tfeh &/ & 2
M () FEaRad H S foeed § TR AR amed o aed g R |

Frafierd i ;
CHz - NH,, (CHg),NH, (CHg)sN

3YAT
@M  Gi) Fefatad sitafen g A SR B &t d@t=ae dfe

HNO
CeHsNO, —Fe/HCL | 5 2> B

foreed & fgia (CFT) Suweedise i & formm sl grq aw /e &
d-#hezehi 2l STl ohl G O T foreeet &t o gwrd (feTmeet shi foig STrarst 7T
BU 3o FIT & THTe) O ST & | Jofed f5heeet &l oot geiet foheee &l o d-shefehi
& foaren & fafym soragifer formame o Bid © | SIqshereh i deeiier |l o foem
H, d-oheTeh! oAl foraTe STSCHAehI G 8 HH BT 2 |
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SECTION D

The following questions are case-based questions. Read the case carefully and

answer the questions that follow.

29. Amines are wusually formed from amides, imides, halides, nitro
compounds, etc. They exhibit hydrogen bonding which influences their
physical properties. In alkyl amines, a combination of electron releasing,
steric and H-bonding factors influence the stability of the substituted
ammonium cations in protic polar solvents and thus affect the basic
nature of amines. Alkyl amines are found to be stronger bases than
ammonia. Amines being basic in nature, react with acids to form salts.
Aryldiazonium salts, undergo replacement of the diazonium group with a
variety of nucleophiles to produce aryl halides, cyanides, phenols and
arenes.

Answer the following questions :

(a) How can you convert the following ? 2
(i) Ethanoic acid to methanamine
(i1) Propanenitrile to 1-aminopropane

(b)  Why is pKj, value of aniline more than that of methylamine ? 1

(c) 1) Arrange the following in increasing order of their basic

strength in aqueous solution : 1
CH3 - NH,y, (CHg)9NH, (CHg)3N
OR
(c) (i1))  Give the structures of A and B in the following reaction : 1

Fe/HCl , , _HNO,

C6H5N02 —> 273K > B

30. The Crystal Field Theory (CFT) of coordination compounds is based on
the effect of different crystal fields (provided by the ligands taken as
point charges) on the degeneracy of d-orbital energies of the central metal
atom/ion. The splitting of the d-orbitals provides different electronic
arrangements in strong and weak crystal fields. In tetrahedral
coordination entity formation, the d-orbital splitting is smaller as
compared to the octahedral entity.

56/7/2 #17 # P.T.O.
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frafafad yet & s difom
(®) CFT % TR W, §HAEY & 6% [Ti(Hp0)6]Clg T FT €Il § | Wped
[Ti(HyO )] Clg T TRE T UX T 21T § 2 SHR0T T | 2
[ AT ShHTe : Ti = 22 |
@) () T ar st ? 1
AT

@) (Gi) A, 3R P (T FE) F SAER T, AT T & TS 3R 3o &=

foTTTeg o wear 8 ST HL Thd & 2 1
(M T TR IsheTehid Hee Tl B i 3E ST & 2 1
Qs s
3. &) () 25°C W =faRad a4« &1 fa.am ot (emf) ufiepfera Fifse ; 3
Zn(s)| Zn%* (0-1 M) [|H* (0-01 M) | Ho(g) (1 bar), Pt(s)
(fenmng: E,) 2., =-076V, E ., i, = 0-00 V, log 10 = 1]

Gi) e @ frga-sreed &1 fid faw sawe 1 1 @ Cry0,% &
Cr®* # s7owre % fore e & wet  fogd ot fohe o st 22 2

YT

@) frafafied gt & e :

i) KC1% 0-20 M faer=m &t 1eiehdl 2-48 x 1072 S cm™ ! & | SGH WIeR
=TAhHdT Ua TS 93T (o) T Iiehe hifsTT |

[feam g . k?KJr) =735 S ecm? mol ™!

o _ . 2 -1
}”(Cl‘) =76-5S ecm” mol ]

56/7/2 # 18 #
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Answer the following questions :

(a)  On the basis of CFT, explain why [Ti(H9O)glClg complex is
coloured ? What happens on heating the complex [Ti(H90)glClg ?

Give reason. 2
[Atomic no. : Ti = 22]
b) Q) What is crystal field splitting energy ? 1
OR

(b) (i) On the basis of A, and P (pairing energy), how can you
differentiate between a strong field ligand and a weak field

ligand ? 1
(¢c)  Why are low spin tetrahedral complexes rarely observed ? 1
SECTION E
31. (a) (1) Calculate the emf of the following cell at 25°C : 3
Zn(s)| Zn2* (0-1 M) [|H* (0-01 M) | Hy(g) (1 bar), Pt(s)
[ Given : E, 2+, =-076V, E2H+/H2 =0-00V,log10=1]

(i1)  State Faraday’s second law of electrolysis. How much
electricity is required in terms of Faraday for the reduction
of 1 mol of Cr2072_ to Cr°* ? 2

OR

(b)  Answer the following questions :

) The conductivity of 0.20M solution of KCI is
2:48 x 1072 S em ™. Calculate its molar conductivity and
degree of dissociation ().

a0 _ o 2 -1
[Given : X(K* )= 73-5 S cm” mol
o _ ] 2 -1
k(Cl‘) =76-5S cm” mol 7]
—_— ANANNANANANNANAAANANANNN
56/7/2 #19 # P.T.O.
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(h)

)

(i) FeAfafed o & fofe A G° uftenfaa fifv -
Mg(s) + CuZ*(aq) — MgZ*(aq) + Cu(s)

[fearmare - E;v[g ~2.37V, E° =+034V

2+ /Mg Cu?*/Cu

1 F = 96500 C mol ]
(i) WeR O fohE YT T U © 2 I8 Y[ Wl shl STUET ARk ATWRIT

FT 9 2+2+1=5

G)  ffafaa & s dfse

(D ¥es & fag B, 6 S RO §, Sih
E} 0 g2 SO SHTCH & | 1
(II)  VfdreATTE TR STEETSTT T JE8 T ST & | 1
(ITI)  EEHHOT a7 o I Teieh a1 & | 1
() Trfafad smafes wte i qof Hifsa
I 58053 +2MnO, + 6H' — 1
(I) 2MnO, +H,0+1~ — 1
arera
ffcTRaa Jet o IR I ; 5x1=5

(i) 3d 2ft < 3 AT o AT FATSY SR T ST T bl 3= 2 |

(i) KMnOy 3R KoMnO, H & SIH-HT SRR & 3T i 2

(ili) IATIS AT 1 hig T g fafaw |

(iv) URIICTHISE 319 § 3179 TIefRrd Hie el s 2

(v)  EShHOT T3l 3hi Soaral SAToRTeRI0T STTETal shl Tl st H gt
T TUeT ARSI Y e STferen Rt Bl © 2
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(a)

(b)

(i1)

(iii)

(1)

(i1)

Calculate A.G" of the following cell :
Mg(s) + Cu®*(aq) — Mg>*(aq) + Cu(s)

[Given : E - 237V, E + 034 V

o (o)
Mg?* /Mg ~ Cu?*/Cu”

1F = 96500 C mol 1]

What type of cell is mercury cell ? Why is it more
advantageous than dry cell ? 242+1=5

Account for the following :

D The E;V[nz - /Mn value for manganese is highly negative,
whereas E 5, o, is highly positive. 1

(I)  Actinoids show wide range of oxidation states. 1

(ITI) Transition metals have high melting points. 1

Complete the following ionic equations :

I  5S03% +2MnO, +6H' — 1
I 2MnO4 +H,O+1I7 —— 1
OR
Answer the following questions : 5x1=5

(i)

(ii)

(iii)
(iv)

(v)

Name two elements of 3d series for which the third
ionisation enthalpies are quite high.

Out of KMnO4 and K9MnOy,, which one is paramagnetic and
why ?

Write any one consequence of lanthanoid contraction.

How do you prepare potassium manganate from pyrolusite
ore ?

Why is the ability of oxygen more than fluorine to stabilise
higher oxidation states of transition metals ?

I ANANAANAANAANAAANAAAANAANNA

#21 # P.T.O.
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33. (#) ()  CsHyoO Hi0ee: T AT i Hraiieh Alfireh (X) ST O 9 HLd
T fafire Torer Sw1t WohdT 8 | SHERT Teish ST STST AT I8
1)  FHfemr st amfar 2 |
(II) 3T STHHeh hl IR HLdT & 3N 300 T fohld e 2 |
(III) &FTcH TSI TEeTor 3aT & |
i) FrfaRea o aftafaa sifufwar fafe -
1) I I
ID)  3are Affsrar
AYAT
@) Frefiad st % W i 5x1=5
(i) B o uforeT gHieEiee it §=aT FTET |
(i) @HTwSSTES § 3 — NHy 898 8d &, W %ad Tk — NHy 998 &
QeffeRTeIsi forer & S 81T @ | o €1 |
(iii)  3AT9 QAT hT T 3-BTEG RIS H HH HFI~ L[ ?
(iv)  Trefcriad wefiereor st qof shifer

OH
@ CrO,
— 3, 2

(v)  3Afan 3camg feTfaT Sier Afcieh 377t sl NHg o 91 STTTshRA ot o
I geied TH foRar SIrar 2 |

N N NN
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(a)

(b)

1)

An organic compound (X) having molecular formula C5H;7O
can show various properties depending on its structures.
Draw each of the structures if it :

D shows Cannizzaro reaction. 1
(I)  reduces Tollens’ reagent and has a chiral carbon. 1
(ITT) gives positive iodoform test. 1
(ii))  Write the reaction involved in the following : 2
D Clemmensen reduction
(IT) Etard reaction
OR
Answer the following questions : 5x1=5

(1)
(ii)

(iii)

(iv)

v)

Draw structure of the methyl hemiacetal of methanal.

There are two — NH groups in semicarbazide. However only

one is involved in the formation of semicarbazones. Give
reason.

How will you convert ethanol to 3-hydroxybutanal ?
Complete the following equation :
OH

CrO3
—2 5 ?

Write the final product formed when phthalic acid is treated
with NHjg followed by strong heating.

#23 #
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THFICTREA 143311 &1 SATYe TIgT SN 37T Ter HIorg :

(i) FATH-IAH33TTE | Qut g AT & |

(i) I8 Y¥1-7 Qi @USI § fa9ifSid 8 —@ue &, @, 7,9, T & |

(iii) EUEH — o G 1 8 16 TF FTglaehed | TR & T 8 | Tdish T 1 S F1 8 |

(iv) WU — ¥ G 17 8 21 TF 37fd TH-I70 THR % T4 & | T4 T 2 w1 1 8 |

(v) TSI — v GEIT 22 G 28 TF -3 TR & T 8 | T4 T34 3 37 1 8 |

(vi) IS T — I3 GEIT 29 TYT 30 FHT-STENHA I3 & | Tedieh J9H 4 3 18 |

(vii) TUE T — Y97 G&IT 31 T 33 SH-3709 bR & J9H 8 | I I 5 37l #18 |

(viii) J¥H-9 H GHY Taohey &1 1591 7191 € | FEId, @Ue % & SAldfch 3= G4l Tusl & Fo el 4
TR Taheq 1 =7 (AT T8 |

(ix) € 3 o gi¥arierd gignfofet & fora s7em yo7-74 8 |

(x)  FePcIe FH ITAA ARAT 2 |

TUEH
o G 1 € 16 T Sgiashed i bR & 1 319 & JH 8 | 16x1=16

1.  CH4CH,CHO 3R CH3CH,COOH o e foreeh ST fareig fofarm ST wrahat & 2
(A)  WIfSTH STZeRTeHE Terr
(B) To~gent udiemor
(C)  SATAISIHE wiafor
(D) <hTE wrefor

2. TERH SANTIAT § TOcHs forsuor hid 9o ATNE o Toh WEel § die &1 &
IR Shive foreta STaT | 98 98 S@eR ST=Ied &1 T foh forem ot 41 gt et
Q1 aeet T | I T P 53 o Tl | T off SAfuq 3eH forelt st s B
Fo oq off | fFrefaRad garef § & weel § defem wie foeme sem & 1
FHI-HT TTereh GTfard 5o JUTEYd o ?

(A) GifeaH TESISH Hree oo
(B) Ot 3 foretam

(C) wifcom TsgirTss foaera
(D) HCI fae=m
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General Instructions :
Read the following instructions carefully and follow them :

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)
(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Section A, B, C, D and E.

Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

56/5/3

16x1=16
CH3CH,CHO and CH3CH,COOH can be distinguished by :

(A)  Sodium bicarbonate test
(B)  Hinsberg test

(C)  Iodoform test

(D) Lucas test

While doing qualitative analysis in chemistry lab, Abhishek added yellow
coloured potassium chromate solution into a test tube. He was surprised
to see the colour of the solution changing immediately to orange. He
realised that the test tube was not clean and contained a few drops of
some liquid. Which of the following substances will be the most likely
liquid to be present in the test tube before adding potassium chromate
solution ?

(A)  Sodium hydrogen carbonate solution
(B) Methyl orange solution

(C)  Sodium hydroxide solution

(D) HCI solution

#3# P.T.O.
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(A)  GrETIE RReris

(B)  Affspam it wrdedt

(C)  fyferar <t firesT et
(D)  Affsram <t afshaor =it

frefofiaa SAopet & § foreehl Tepfd bt & 2
(A)  1-FARIN (B) 2-FARIUT
(C) 1N (D) 2RI

CH4CH,OH % CH;CHO ¥ uftafdd [T ST HedT 2 :

(A) ST BRSNS 5T

(B)  LiAlH, o 91 ATTshRId eh

(C)  PCC % ry Mafhria stk

(D)  KMnO, % |19 AMIRRA ik

CH, — CH, — N(CH;) — CH,, — CH, — CH; FT TUPACTH & :
(A)  N-Afeu=a-2-uHd

(B)  N-Ufret-N-Bforera=-1-vefia

(C)  N,N-STEUIeTyiA-1-UH

(D)  N,N-SEARAI-1-UH=

AR Sl @igar [R] 3T 0T 4 o AT AT < 2001 TR0 § | I8 AT 2 T8
srfufsrar < sife & o foraent Sig sar 2 2

[Rl,

0 iy —
(A) qAF IR (B) fsda=ie
(C) YIq I (D) I HIL




(ORI
-th%:

3. The role of a catalyst is to change :
(A)  equilibrium constant
(B)  enthalpy of reaction
(C)  Gibbs energy of reaction
(D) activation energy of reaction

4. Which of the following molecules is chiral in nature ?
(A)  1-chloropropane (B)  2-chloropropane
(C)  1-chlorobutane (D)  2-chlorobutane

5. CH3CH,0H can be converted to CH3CHO by :

(A) catalytic hydrogenation
(B) treatment with LiAlH,
(C) treatment with PCC

(D)  treatment with KMnO,

6. The ITUPAC name for CH3 — CH2 — N(CH3) — CHZ — CHZ — CH3 1S :

(A)  N-methylpentan-2-amine

(B) N-ethyl-N-methylpropan-1-amine
(C) N,N-diethylpropan-1-amine

(D) N,N-dimethylpropan-1-amine

7. A plot between concentration of reactant [R] and time ‘¢’ is shown below.

Which of the given order of reaction is indicated by the graph ?

[Rl,

O Time —
(A)  Third order (B)  Second order
(C)  First order (D)  Zero order
56/5/3 #54 T e 0.
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TR SHTES, Ueehieoil e ATSETSE o |Tef SARITsHaT ohich 2T § -
(A) T ATEgEe

(B) :lls?.fl@:l
(C)  TEIWIT
(D) TAH

frferfaa Stefier fererart # & foraer fedter Swaam 2 2
(A) 10 MKCl

(B) 1-0 MNa,SO,

(C)  1-0 M hE

(D) 1-0 MAIC],

frferfiae o & -a1 Uegergs shism sffshar g 2

(A) CHz-CH-CHO

|
CH,

(B) (CHy),C CHO
(C) CHy- CH,-CHO
(D) CHy-CH-CH-CHO

| |
CH; CHj

o o 0N N

freforfiad wagel § & forereh a1 TR STeft forer 7 ¢l 8 2

I. Cu* II. Ti%t III. Co2* IV. Fe?t

[FHT] TR : Cu = 29, Ti =22, Co =27, Fe = 26]

(A) I3RII (B) IIRIII

(C) IIIIARIV (D) 13RIV
#6#
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8. The treatment of ethyl bromide with alcoholic silver nitrite gives :

(A)  ethyl nitrite
(B) nitroethane
(C) nitromethane

(D) ethene

9. Which of the following aqueous solutions will have the highest freezing
point ?

(A) 1.0 MKCl

(B) 1-0 M Na,SO,
(C)  1-:0 M Glucose
(D) 1-0 M AIClq

10. Which of the following aldehydes will undergo Cannizzaro reaction ?

(A) CH,-CH-CHO

|
CH,

(B)  (CHgy)3C CHO
(C) CHy- CH,-CHO
(D) CHy-CH-CH-CHO

| |
CH; CHj

11. In which of the following groups are both ions coloured in aqueous

solution ?
I. Cut I Tit* III. Co?* IV. Fe?t
[Atomic number : Cu =29, Ti=22, Co=27, Fe=26]
(A) TandlII (B) IIandIII
(C) IIandIV (D) TIandIV
56/5/3 HTH T e 0.



%ﬁ
12. &9 ¥ foU 70 Ot o YR ol &9 11 H foU 714 39k Suan 9§ e hifsig

w1 @y 11
i, < gaEe A a. SR ge!
ii. wRad b. AU STafeer A
iii. A c.  HATS Bl
iv. SEad d. X
(A)  i-a, iib, iii-c, iv-d (B) i, ii-c, iii-a, iv-b
(C) -, ii-d, iii-b, iv-a (D) i-b, ii-a, iii-d, iv-c

v AT 13 § 16 % forg, 3t e 12T 18 § — 8 ek ot Afremer (A) To1 ger &
&HRUT (R) ST 3ifehe febam 141 8 | 37 991 o @&l 3w A= 3 71w ®ist (A), (B), (C)

R (D) & @ gt AT |
(A)  ANTRYT (A) 3R FRUT (R) IET T & 3R HRT (R), ANTHYT (A) T &t
ST HAT R |
(B) AN (A) 3R FROT (R) IHT €T &, T T (R), HARAT (A) 1 &t
AT 78T AT 2 |

(C)  Ff¥her (A) H&l 8, W T (R) e & |
(D) 31f¥he (A) TTed 8, T 0T (R) Wt 2 |

13. I (A) : SH-SE Ucohdd 998 1 ST 96T 8, UCSaTEel S hgHT o Siet §
R Bt ST & |
FRT (R) : UfoeaTse 3 hieH H feya-faee STar=afshad aidl € |
14. 37f9%9 (A) : Ufcwrdd SATSEN o Fareidhi & e %1 %7 RI > RBr > RC1 > RF 2 |
FRU(R):  FTSldTed Sl o 3TN & T4 TR0 RI > RBr > RC1 > RF 2 |
15. 37y (A) : A faeraa & wioire i 719 o foft AC &d 31 ST foRaT STrar
gl
PR (R): A DC A T IYANT TohaT SITaT © aF Afeh foreram it digar see
St |
16.  37f9&e (A) : A H ghg o |1 oK) 1w Reeieh (Kyp) oo 2 |
FRU(R): S-S AT ST ©, 591 H 141 oAl foreraar gedt 2 |

ANANAANAANAANAAANAAAANAANNA
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12. Match the type of cell given in Column I with their use given in Column II.

Column 1 Column I1
i.  Lead storage cell a. Wall clock
ii. Mercury cell b. Apollo Space Programme
iii. Dry cell c. Wrist watch
iv. Fuel cell d. Inverter
(A) i-a, ii-b, iii-c, iv-d (B) i-d, ii-c, iii-a, iv-b
(C) i-c, ii-d, iii-b, iv-a (D) i-b, ii-a, iii-d, iv-c

For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B)  Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : The solubility of aldehydes and ketones in water
decreases with increase in size of the alkyl group.

Reason (R): Aldehydes and ketones have dipole-dipole interaction.

14. Assertion (A) : The boiling points of alkyl halides decrease in the order
RI > RBr > RCI > RF.
Reason (R): The van der Waals forces of attraction decrease in the
order RI > RBr > RC1 > RF.

15. Assertion (A) : For measuring resistance of an ionic solution an AC
source is used.
Reason (R):  Concentration of ionic solution will change if DC source is
used.

16.  Assertion (A): Henry’s law constant (Kp) decreases with increase in
temperature.

Reason (R): As the temperature increases, solubility of gases in
liquids decreases.

56/5/3 #9# P.T.O.
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19.
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21.
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Qs g

(&) CaCl, (W F=9H = 111 g mol 1) & 3 g &I 260 g I H = T &
AT Toreta o FAHIe T 3+, I8 WA 8¢ o CaCl, i foritfsia gt
2, Iiehford FT | (97 & T K, = 0-52 K kg mol ™)) 2

AT

@) X AR Y 59 e e o9 € | Y8 X AR TS Y ok A9 & A
120 mm Hg 3 160 mm Hg g | X’ 3R Y’ & T Hicll ! el s

Tt fareaa 1 a7 arel gitesfera Hifsig | 2
mol/LAKCLTaeT™ | Sem ™ 7298 15K | S cm? mol™! 929815 K
! qrsar T AR TR GIR =TT
1-000 01113 111-3
0-100 0-0129 129-0
0-010 0-00141 141-0

T U T TSl & TR U, FigdT & 1Y ATeAshal 3 AR ATetehdl H Ui &
fore vrfora ST €T | 2

(&) ANIToRaT Y FIfE 3N fVaehdT & Te g aF A 41T | 1

@) AMBRTX + Y — Z, NeH X 3R Y 1 T9W il Seidehl 3T JTator id
&; Il X st @igar g ST Y Al |isar o= T o < S, |t stfifsmer o o
FAT THTT TS 2 1

443 K R HE H, SO, o 81 U UTehiaie o sier ah fshafater ftfa | 2

(F) TS hl TOHT H HTaTTotcTeh STFeT SATerh TP BIeT & | SR 21T |
@) Sifeeerses SR TEHREIEHN # fasie s o fofe ueh tamates wer i |

NN
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SECTION B

17. (a) Calculate the elevation of boiling point of a solution when 3 g of
CaCl, (Molar mass = 111 g mol 1) was dissolved in 260 g of water,
assuming that CaCl, undergoes complete dissociation. (Kj, for

water = 0-52 K kg mol 1) 2
OR

(b) Liquids X’ and Y’ form an ideal solution. The vapour pressure of
pure X’ and pure Y’ are 120 mm Hg and 160 mm Hg respectively.
Calculate the vapour pressure of the solution containing equal

moles of X’ and ‘Y’. 2

18. Concentration of KCI Conductivity at Molar Conductivity at
solution in mol /L 29815 Kin S em~! | 29815 Kin S em? mol™?

1-000 0-1113 111-3
0-100 0-0129 1290
0-010 0-00141 141-0

Based on the data given above, give plausible reason for the variation of

conductivity and molar conductivity with concentration. 2
19. (a) Give any two differences between order and molecularity of a
reaction. 1

(b) For a reaction X + Y — Z, in which both X and Y follow first order
kinetics; if the concentration of X is increased 2 times and
concentration of Y is increased 3 times, how does it affect the rate
of reaction ? 1

20. Write the mechanism of dehydration of ethyl alcohol with conc. H,SO, at
443 K. 2

21. (a) Carboxylic acid is more acidic than phenol. Give reason. 1
(b)  Give a chemical test to distinguish between benzaldehyde and
acetophenone. 1

AAAAAAAAAANAANAANA,
56/5/3 #11 # P.T.O.
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22. (%) EAATIE FAT A 3B & JAF & 10 mL sl R firemn | e v faemm
T TG 20-2 mL =T T4 |

(1) Za ol oA W AT § Iie Fi gatT 2

(i) T 9T AT ST AT 5T 2

(iil) 39 oI o foreTa ol Ueh 3aTe0T AT |
AYAT

@) (1) UEE 3ATR § 9% O @ohl TSohi bl TT% hid T T [ U fohd aE
Teg firadt g 2

(i) o7 BT & STeT ATCT IUR ShITITeRTSAT T 0-5% (SSIHH/TA) Hifsam
FARTES Tt T T@T ST & 2 379 ST ot Aifereg S |

(ifi)  STCreTH ORTERoT shT Ueh SR fafa |

23. IAMNGRT A + B - 3 & fow, Aferent it faf=T gifses aigarst & fog
fefetRaa yTifivh 9 e gu -

#wqi% | [Allmol L™l | [Bl/mol L1 | SR 3T/ mol L1t

1 01 01 0-05
2 0-2 01 0-10
3 01 0-2 0-:05

A 3T B o @ruey AR i hife 37T tfafshar i awu hife 3 Fifse |
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22.

23.

56/5/3

(a)

(b)

SECTION C

Shweta mixed two liquids A and B of 10 mL each. After mixing, the

volume of the solution was found to be 20-2 mL.

(1)
(ii)

(iii)

(1)

(i1)

(iii)

Why was there a volume change after mixing the liquids ?

Will there be an increase or decrease of temperature after

mixing ?
Give one example for this type of solution.

OR

How does sprinkling of salt help in clearing the snow covered

roads in hilly areas ?

What happens when red blood cells are kept in

0-5% (mass/vol) NaCl solution ? Justify your answer.

Write an application of reverse osmosis.

For the reaction A + B — Products, the following initial rates were

obtained at various initial concentrations of reactants :

Sl. No. | [Al/mol L1 | [B]/mol L™ | Initial rate/mol L™ s7!
1 0-1 0-1 0-05
2 0-2 0-1 0-10
3 0-1 0-2 0-05

Determine the order of the reaction with respect to A and B and overall

order of the reaction.

#13 #
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26.
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28.
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(h)

S formTe o1 AT S ST i |

@)  [Ni(CN), )% = eHaeta & St [Ni(CO),] Fqvsaiehid 8 | 31 2
[oRCTO] SHTe : Ni = 28]
frafafaa & forw wror s

(%)

@)

(M

(h)

)

iRt Sfceerae STRTTsRaTstt & Ui R e shifsrameiia B € |
el TR HeT qeraEaEl 1 e § p-STEFie-i = I eI Soaat BT ¢ |
Sn2 3R o i qatae Ufoshel taTse STouaH ATfshameficl 2rd & |

freafefaa & fore TamfTes axter fafe -
(i) A G BT T e

(i)  UfETe ST AT
ﬁﬂ%‘i’@ﬁaﬁq‘ﬁaﬁﬁﬁ

(CH3)3 C — O — CH3 + HI —»

faeatafga rfufsrmen g ffda s fafew .

(%h)

@)

(M

(%h)

)

CH,CHO + NH,CONHNH, —

NaOH
CH,CHO — 8 )

Cly /AP
H,0

CH,COOH

T h R ST o ToTT Satert forerfi shr = fefaw |
eI 3 fershefieRtor & o STRTIT ] 2 Teh SaTeXvT EifrT |
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24.

25.

26.

27.

28.

56/5/3

(a)  Write the name and structure of a hexadentate ligand. 1

(b)  Why is [Ni(CN),] 2- square planar while [Ni(CO),] is tetrahedral ? 2
[Atomic number : Ni = 28]

Account for the following :

(a) Haloarenes are less reactive towards nucleophilic substitution
reactions. 1

(b)  p-dichlorobenzene has higher melting point than ortho and meta

isomers. 1
(¢)  Tertiary alkyl halides are least reactive towards Sy2 reaction. 1
(a)  Write the chemical equation for the following : 2

1) Preparation of phenol from cumene
(i1)  Nitration of anisole

(b)  Complete the following : 1
(CH3)3 C — O — CH3 + HI —»

Write the products formed in the following reactions :

(a) CH3CHO + NH,CONHNH, — 1

(b) CHyCHO —4LN2OH , 1
Cly/red P

(0 CH3COOH 1,0 1

(a) Name the vitamin which is responsible for coagulation of blood. 1

(b) What is meant by denaturation of protein ? Give an example. 2

#15 # P.T.O.
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29.

30.
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! Tefid #d & e wRT 2 fosh-So | wATpet i fafie e, woweeq
3k Gepel Fifom aureet o= S § | Fufy Afear Bifom aueEt & wamts
e SaTeT o TR B, SifeR SehT SuTae Sl X AR Sifae womferat # SwRm
A &9 & R T § U1 A% FeieEgel % QE ST I T AT 2 |
AT Tqa, St e st  qeampett Y i e o HR0 3 B S,
Tifom TwTaea e § | Bifom qomaaat i §EAn 1 SIAM SSifae €9 9 2n G H
IYANT ek TTTT ST Fhell & STat ‘n’ 310] & ufberd fifem ez sreram sramfya (forva)
FTe TN 1 W € | 37 Bifod qumeREt § € e S, S Uh-gal s g6
fcfeisr gret 2, wfafeis &9 (@fresiimg) weamdi € |
fferfaa gt 3 s i
(@) TR H Ufcesise @uE o e daer i ufkufa awid % o wamfis
SIRIERIEI S

@) (1) U iy FifS |

T

@) (i)  P-D-IHIUEHNE h AT S15T |
(T)  E3hI¥ I ST (TATT) AT H&T ST @ | FHATET |

1893 H T 1 ITEEEAISH [HEid, STUEEAIS Hhell H AT shl AT LA o Ty
AT I AT | I8 T TR 1897 W SIS, ¥THET T i sl @Sl T
GASTohdT o Soide ek TTSId § Ugct & 98 fagia foaried fomam 7= o | 59 3 o
=I5 o Yk Ul qerdieh 81 off TR 3qeh @il TR |THT=T TTANTeh dqehetteht
ST 9T 7T o | SR EAT H ST o Sehi ol SATEAT L | G g3l R 34
forehd frreprett for spetl © orq) &1 T4 SRR ohl EASTRaTd WETRId hLd © : STerfieh 31T
e | TTufieh SaS/eRdTd 99T ®9 9 A Bidl € STeieh fgdiae garsiehard
IH-AIAHT BT £ |
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SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29. Carbohydrates are polyhydroxy aldehydes or ketones that represent
enormous structural diversity in terms of the arrangement of atoms in
space, resulting in hundreds of stereoisomers. Although the chemical
properties of most stereoisomers may not be very different, their
metabolic rate and utilization in biological systems is significantly
different and known to influence the overall carbohydrate metabolism.
Structural variants, which arise due to a different arrangement of atoms
in three-dimensional space are known as stereoisomers. The number of
stereoisomers can be theoretically estimated by using the formula 2n,
where ‘n’ is the number of stereocenters or asymmetric (chiral) carbon
atoms in a molecule. Out of these stereoisomers, there are some
structures, which are mirror images of each other, and they are referred
to as enantiomers.

Answer the following questions :

(a) Give chemical reactions to show the presence of an aldehydic group

and straight chain in glucose. 2

(b) @) Define anomers. 1
OR

(b) (i) Draw the structure of p-D-Glucopyranose. 1

(c) Sucrose is known as invert sugar. Explain. 1

30. Werner’s coordination theory in 1893 was the first attempt to explain the
bonding in coordination complexes. It must be remembered that this
theory was put forward before the electron had been discovered by
J.J. Thomson in 1897, and before the electronic theory of valency. Werner
did not have any of the modern instrumental techniques and all his
studies were made using simple experimental techniques. Werner was
able to explain the nature of bonding in complexes and he concluded that
in complexes, the metal shows two different sorts of valency : primary
and secondary. Primary valences are normally ionisable whereas
secondary valences are non ionisable.

56/5/3 #17 # P.T.O.
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ffcTRaa wet o I I ;

(%h)

@)

(M

(M

(%h)

T A1 CrCly . 4H,0, AgNO, foets o i o @y SItshia forg S
T T Hiet AgCl STFEIfUd shidT € | (i) Hepel oht SCeTedsh ¥ AN (ii) Cr 1
fecfren westeRar fafew |

f5-cTaror 3fi wigpet & R SFR R 2

()  FfTRaT depetl bt 3o e § ATetrdT & sed §U A | e

?ﬁ%ﬂi :
[Cr(NH3)3CI3], [Cr(NH3)6]Cl3, [Cr(NH3)5CI]Cl2

AT

(i)  IUHSEISH ARt i grafier 3T fediaes Gesenaretl o = a1 37aT
fafw |

Qug g

(i) o IRICHISE 3% i a1y i Jufedfa § KOH o |1 &ferd fora
ST & A1 e &L T 1 3caTa A’ ITH BIAT § ST ST 1 HTead | ot 4T
% Nfires ‘B’ § uftafda 2T rar 2 |
I A SRB & g fifan |
(ID) ik ‘B’ i Tt wresm o Fe?* o |y sfufsran &1 st
FHeRT fTRaT |

(i) oA
D) Sl faema ° Ce?t weh 3= Sadionien 2 |
(I)  ARIE AT 2hl ToiT H Ueh oel W HL el oh oftel Uk S

AT AT BT S |
(I11) Eozn2+/zn F UM YT U ARIE RUNCHE ®, SR
EOCu2+/Cu ST € |
Frora
m# ANANAANAANAANAAANAAAANAANNA
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Answer the following questions :

(a)

(b)
(c)

(c)

(a)

One mole of CrClg.4H,0O precipitates one mole of AgCl when
treated with excess of AgNOj; solution. Write (i) the structural

formula of the complex, and (ii) the secondary valency of Cr. 2
What is the difference between a complex and a double salt ? 1

(i) Arrange the following complexes in the increasing order of
conductivity of their solution : 1

OR

(i1) Write two differences between primary and secondary

valences in coordination compounds. 1
SECTION E

(1) When pyrolusite ore is fused with KOH, in presence of air, a
dark green coloured product ‘A’ is obtained which changes to
purple coloured compound ‘B’ in acidic medium.

(D Write the formulae of ‘A’ and ‘B’.

(II) Write the ionic equation for the reaction when
compound ‘B’ reacts with Fe?* in acidic medium. 2
(i1))  Give reasons : 3
D Ce** in aqueous solution is a good oxidising agent.

(II) The actinoid contraction is greater from element to
element than lanthanoid contraction.

o

(I1T) Ezn% o value is more negative than expected,
whereas E:]u2+ /Cu 1s positive.
OR

#19 # P.T.O.
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)

(h)

)

(ii)

(i1)

@)
(ii)

HTSIAT TOTEHT T AT Hd G, ST  HE o T SATHR | T
T FRR <@ | I8 T Foh ity Hf 36T 898 0 Zr % 3 il
2, ToRT +ft 37oh ooy STTeRR ST T € |

1) S feU 70 R & U Si-t giEer Saert § 2 3ah
g fafag |

(I 3uh ftereHT o foreft 311 aftorms o1 St hifsry |
frefaftaa & for s difsa

() EsRHOT GTqE SeREhI TOTEH ST < |

(I)  EshuoT aTgatt i FHUH A 3= Bl 2 |

(III) Sc Teh HehAT aw ©, STelfeh Zn &} |

foret fieat ot o forw, FrfarRaa el rfuferamd & g € | fofa <fifste
for -, 1o itk wift 3i fergent wicetoe gie SiTerefteror
rfufsRam gt | ST9 3T 3 fotw shmo difTT |

(I Cr’*+3e”—Cr(s); E°=—-0-74V

(I) Fe?* + 2e~ — Fe(s); E°=—-044V

39 U ! el Hise fsred fFeforfad st e 2
Mg(s) + 2Ag* (0:001 M) — Mg?* (0-100 M) + 2Ag(s)
DIk E;’}Wr =317Vga B T TRt T | (log 10 = 1)

3TeraT
HITS T1IH FATEY | §6h 1S &1 IFTANT AT |

A, NH,CL, A% NaOH 3R A%, NaCl sl 1298, 217-4 3R
1089 Scm?mol™ & | 1x102M, NH,OH foeeH I #ier”
aTeewRAT 9-33 S em? mol ™! | 38 HiEam W NH,OH faemm
ERIECEIEINCIRECANETIS I

# 20 #
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b)) @ While studying the periodic properties, Arti came across an

abnormal behaviour in the atomic size of Hf. She found that,
even though Hf is placed below Zr in the same group, both
have almost similar atomic sizes.

D Which phenomenon is responsible for the above
behaviour ? Define it.

(I) Mention any other consequence of the above

phenomenon. 2
(i1)  Give reasons for the following : 3
D Transition metals exhibit catalytic properties.
(II) Transition metals have high enthalpy of atomisation.
(ITT) Sc s a transition element, while Zn is not.

32. (a) () For a galvanic cell, the following half reactions are given.
Decide, which will remain as reduction reaction and which
will be reversed to become an oxidation reaction. Give
reason for your answer. 2

M Cr**+3e - Cr(s); E°=—0-74V
(II) Fe®* +2¢~ — Fe(s); E°=—0-44V

(ii)  Represent the cell in which the following reaction takes
place : 3

Mg(s) + 2Ag* (0:001 M) — Mg?* (0-100 M) + 2Ag(s)
Calculate E g if Ep = 3-17 V. (log 10 = 1)
OR
b)) @ State Kohlrausch’s law. Give any two applications of it. 2
i) AR NH,Cl, A,,NaOH and A},NaCl are 129-8, 2174,
and 1089 S cm? mol ™! respectively. Molar conductivity
of 1x1072M solution of NH,OH is 9338 cm? mol ™.
Calculate the degree of dissociation (o) of NH,OH solution

at this concentration. 3

56/5/3 #21# P.T.O.
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(h)

@)

(i1)

(iii)

(iv)

(i1)

(iii)

T forgm i i e #, et 7 o10q I A C,H,N 3Tifvesh
T AT i WH X o o sE 8 Fer {6 39 UE & TR w
TEATHT | BT § § T SET, Har 4 Sferad fora fo6 78 CgH,S0,C1 %
| HATHIGRAT Tk T AN ol @ St NaOH Forer o =et S & |
T 1Y 1T sht 36 AT X 1 T H AT L o & 2
TR sl 3kt STeft STereelT # pK, 7 % s¢d gU 3hH H saaieerd
I

C¢HsNH,, (CHy),NH, NH;, CHZNH,, (CHj);N

U ATSZIeRToT ST ATYT ST W ScdTel & Y- JYY AT | AT
ScdTe ot It 2 | T 2

Uil 1 w9 Fifsru
I  pSHHATH
1) W$HAH

AT

TR A TIAUHA TR CHC, % forsror st woHifers KOH & &1 T
fepa, forerdl Woh grivereh T s+l | WiEAfetd Trmf-ieh Seieror feffia |

feafafigd Afufsmmen d A 3t B &1 yg=nfe

NH,

H, / Pd Br, / NaOH
A — < B

T

et w1 fferfad 8 surawor hifs
(D) S
(II) FchHTeAH 3T+

# 22 #
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(a)

(b)

(1)

(i1)

(iii)

(iv)

(i)

(ii)

(iii)

A——m—

In a chemistry practical class, the teacher gave his students
an amine X’ having molecular formula CoH;N, and asked
the students to identify the type of amine. One of the
students, Neeta, observed that it reacts with CqH5SO,Cl, to
give a compound which dissolves in NaOH solution. Can you

help Neeta to identify the compound X’ ?

Arrange the following in the increasing order of their pKjp

value in aqueous phase :
CgHsNH,, (CH3),NH, NHy, CH3NH,, (CHg)sN

Aniline on nitration gives considerable amount of meta

product along with ortho and para products. Why ?

Convert aniline to :

D p-bromoaniline
(II) phenol

OR

Arun heated a mixture of ethylamine and CHCl; with
ethanolic KOH, which forms a foul smelling gas. Write the

chemical equation involved.

Identify A and B in the following reactions :
NH,

H, / Pd Bry / NaOH
< B

ethanol

Convert aniline to :
D benzene

(II)  sulphanilic acid

#23 #
E—
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qraT= 39T
THFIICTRIA 14311 &1 SATYa TIGT SR 37T TeT HISTT :

(i)
(ii)
(ii1)
(iv)
(v)
(vi)
(vii)
(viii)

(ix)
(x)

3 TH-TA 0 33 T & | Tt I3 AHATH & |

g Y99-93 Yiel US| H fq97fid &8 — @Us &, &, T, 9, T & |

WS & — T G 1 9 16 TF FTglashed | TR & T 8 | T Tv7 1 3 F1 8 |
QUL @ — T GET 17 8 21 T 3l -390 THR & T 8 | T T3 2 371 1 2 |
GUE 7T — T G 22 28 TF 753N THR & ¥ 8 | Tl T97 3 bl H12 |
WU G — 37 G&IT 29 TIT 30 FT-3TETRT T3 8 | Tk 97 4 3 A1 8 |

TUE T — I3 G&IT 31 T 33 -39 bR o T3 & | I I3 5 31 18 |

-4 § G T T8l 1991 I @ | TEf, WS % % STaRh =1 At GUel & Fo e §
TR Taheq 1 =7 (AT T8 |

&1 & Toh IR Tenfefa & forq ST Je7-97 8 |

FTFA I ST FIAT 3 |

@Us &
o G&IT 1 9 16 T sglashedld YeR & 1 3 & T 3 | 16x1=16
1. S INEfdd A @

(A)  gTRITeET e

(B)  rfvyforam & T dft

(©)  Afufsran & firsst =t

(D)  Afufsrar it Gfsraor S
2. ffafed stopeti 4 & foresht wpfer foptar 8 2

(A)  1-FAIYT (B) 2-FARISTUA

(C) 1AL (D) 2-FANSIA
3.  CH3;CH,OH &I CH,CHO ¥ uftafed foram s aeram & :

(A) ST BIESISHA gRT

(B)  LiAlH, 3 @19 SAMTRRA Fiteh

(C)  PCC & ry Afufshia steh

(D) KMnO, o | SA{RRId ek
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General Instructions :
Read the following instructions carefully and follow them :

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)
(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Section A, B, C, D and E.

Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

56/5/1

16x1=16

The role of a catalyst is to change :
(A)  equilibrium constant

(B)  enthalpy of reaction

(C)  Gibbs energy of reaction

(D) activation energy of reaction

Which of the following molecules is chiral in nature ?
(A)  1-chloropropane (B)  2-chloropropane
(C)  1-chlorobutane (D)  2-chlorobutane

CH3CH,0H can be converted to CH3CHO by :

(A) catalytic hydrogenation
(B)  treatment with LiAlH,
(C) treatment with PCC

(D)  treatment with KMnO,

#3# P.T.O.
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4. CH;- CH,-N(CH;) - CH, - CH, — CH; % IUPAC AT & :
(A)  N-HRAUA-2-UHH
(B)  N-TRE-N-HfIesu=-1-u=
(C)  N,N-SEUHH-1-TH=
(D)  N,N-SEHATNA-1-UHA

5. AN hl E@igdl [R] 3R 99T 4’ o 97 AT < 911 17 & | I 3T & T
Fpffora sht shife o O foreent SR sheaT @ 2

[Rl,

O T —>
(A) gdE I B) Tt
(C) wuH I (D) AR
6. TR STHTSS, Ucehlaret! fca 1823 o |1 SANITshAT ohich 3T ® :
(A) e AT3Ise (B)  Tggmed
(C)  ATggmed (D) wf|
7.  TAfaRaa sefie faees § @ fraen fEaie saam g 2

(A) 1-0MKCI

(C)  1-0 M |
(D) 1-:0 M AICl,

56/5/1 #44#
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The IUPAC name for CH3 — CHy — N(CHg) — CHy — CH, — CHg is :

(A)
(B)
(&)
(D)

N-methylpentan-2-amine
N-ethyl-N-methylpropan-1-amine
N,N-diethylpropan-1-amine
N,N-dimethylpropan-1-amine

A plot between concentration of reactant [R] and time ‘¢’ is shown below.

Which of the given order of reaction is indicated by the graph ?

(A)
(©)

The treatment of ethyl bromide with alcoholic silver nitrite gives :

(A)
(&)

0] Time —s
Third order (B) Second order
First order (D) Zero order

ethyl nitrite (B)  nitroethane

nitromethane (D) ethene

Which of the following aqueous solutions will have the highest freezing

point ?

(A) 1-0 MKCI

(B) 1-0 M Na,SO4
(C) 1:0 M Glucose
(D)  1-0 M AICl4

P.T.O.
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8. frfeARad 3 W -7 Ufegargs shiasm Afafsham 2 2

(A) CH;-CH - CHO

|
CH,

(B)  (CHgy)3C CHO
(C) CH,- CH,- CHO

(D) CHz;-CH-CH-CHO
| |

CH; CH,
9. TAfciad wvel # ¥ foreeh ST S STt forera § T € 2
I. Cu* II. Ti% III. Co?* IV. Fe?*
[GTATIT kAT : Cu = 29, Ti = 22, Co =27, Fe = 26]
(A) TRII (B) II3ARIII
(C) IISRIV (D) 13RIV

10. CH4CH,CHO 3R CH3CH,COOH o A foreeh ST fareig fofarm ST wrahat & 2
(A)  GITSIH STEeRTEHE e
(B) Te~gent adiemor
(C)  FHIEIHH wier
(D) I Tl

11. 919 feuTu ad & IR ol &6 11 | feu 71U 39k 39 & faem hifse

@y I iy I1

i,  JSUEIES A a. <RI

ii. #ROAA b. AT AN HEHA

iii. Y=FAA c. s HS

iv. A d. X

(A)  i-a, ii-b, iii-c, iv-d B) i, ii-c, iii-a, iv-b

(C) i-c, 1i-d, iii-b, iv-a (D)  1-b, 1i-a, iii-d, iv-c

—_— ANANNANANANNANAAANANANNN

56/5/1 #6#
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8. Which of the following aldehydes will undergo Cannizzaro reaction ?

(A) CH;-CH - CHO

|
CH,

(B) (CHy),C CHO
(C) CHy- CH,-CHO

(D) CH;-CH-CH-CHO
|

CH; CH,q
9. In which of the following groups are both ions coloured in aqueous
solution ?
I. Cut L Tit* III. Co?* IV. Fe?*
[Atomic number : Cu =29, Ti=22, Co=27, Fe=26]
(A) TandII (B) IIandIII
(C) HIandIV (D) TandIV

10. CH3CH,CHO and CH3CH,COOH can be distinguished by :

(A)  Sodium bicarbonate test
(B)  Hinsberg test

(C)  Iodoform test

(D)  Lucas test

11. Match the type of cell given in Column I with their use given in Column II.

Column I Column II

i.  Lead storage cell a. Wall clock

ii.  Mercury cell b. Apollo Space Programme

iii. Dry cell c. Wrist watch

iv. Fuel cell d. Inverter
(A) i-a, ii-b, iii-c, iv-d (B) i, ii-c, iii-a, iv-b
(C) i-c, ii-d, iii-b, iv-a (D)  i-b, ii-a, iii-d, iv-c

[ ANANANNNANNAANAAANAANAANANNA
56/5/1 #7# P.T.O.
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12.

TR ARSI H TOMTcHsh fdwor id emar SAfNes 4 U qaqelt § dier &1 1
TIETRRI e e STl | 98 I8 S@eht ST a1 T foh forem 1 1 qia At
Q1 a9 T | 3 T AT T3 o el | T off Afuq 3uH foret st s B
Fo oq off | FrefaRad weref § & weeelt 7 qielem wive foeme sem @ 1o
ST TTereh GTfard 5o JUTEYd o ?

(A) Gifead TESISH Free e

(B) Ot 3 foretam

(C)  wifeaH ersgiarTss forer

(D) HCI fae=H

v SEAT 13 & 16 % Torg, 3t Ho 30 7 § — o vk &t sTfvaherT (A) T ger &t
®RUT (R) N7 3ifea o1 71 8 | 37 9941 & @@t I A9 fev e izl (A), (B), (C)

3R (D) § & ga g |
(A)  AFHAT (A) 3R FROT (R) AT T & A FHRT (R), 3MMHAT (A) A G
ST HAT R |
(B) 3N (A) 3R FROT (R) IHT €T &, T T (R), ARAA (A) T &t
AT 78T AT 2 |

13.

14.

15.

16.

56/5/1

(C) AR (A) BET 8, W] T (R) T € |
(D) 3Af¥he (A) TTed 8, T 0T (R) Tt 2 |

HfYRYT (A) : TAHH a7 & gfatrer sl 719 & T AC GId 1 3T foham Sirat
T

FROT(R): I DC HId T IUFNT foham SITar & aF Aok T it |igar seet
ST |

R (A) A9 | I o a1 Tt Forerm Reeier (Kyyp) wear 2 |

FRU(R): -S89 JgaT 7, Sl § T ot faererar sedi 2 |

HVFHI (A) : S-S Ucohed T8 T AN 951 8, UcSaTsel S hlHT o St |
ST Sedt ST 2 |

FRUT(R):  Ufceerset AT # faga-fage sraafrm 2t 8 |
377 (A) : Ufodhel BTSS! % FUIeh! o &1+ 1 57 RI > RBr > RCl > RF 2 |
FRU(R):  JASLEd Sl o 3RS0 o T4 T 5H RI > RBr > RC1 > RF ? |

#8#
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12. While doing qualitative analysis in chemistry lab, Abhishek added yellow
coloured potassium chromate solution into a test tube. He was surprised
to see the colour of the solution changing immediately to orange. He
realised that the test tube was not clean and contained a few drops of
some liquid. Which of the following substances will be the most likely
liquid to be present in the test tube before adding potassium chromate
solution ?

(A)  Sodium hydrogen carbonate solution

(B)  Methyl orange solution

(C)  Sodium hydroxide solution

(D) HCI solution
For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct

answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B)  Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : For measuring resistance of an ionic solution an AC
source is used.

Reason (R):  Concentration of ionic solution will change if DC source is
used.

14.  Assertion (A): Henry’s law constant (Kp) decreases with increase in
temperature.
Reason (R): As the temperature increases, solubility of gases in
liquids decreases.

15. Assertion (A) : The solubility of aldehydes and ketones in water
decreases with increase in size of the alkyl group.

Reason (R): Aldehydes and ketones have dipole-dipole interaction.
16.  Assertion (A) : The boiling points of alkyl halides decrease in the order

RI > RBr > RCI > RF.
Reason (R): The van der Waals forces of attraction decrease in the
order RI > RBr > RCI > RF.
—_— ANANANANANANANNAANAANANANNN
56/5/1 #9# P.T.O.
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17.

18.

19.

20.

21.

56/5/1

Qs g

(&) CaCl, (W F=9H = 111 g mol 1) & 3 g &I 260 g I H = T &
AT Toreta o FAHIe T 3+, I8 WA 8¢ o CaCl, i foritfsia gt
2, Iiehford FT | (97 & T K, = 0-52 K kg mol ™)) 2

AT

@) X AR Y 59 e e o9 € | Y8 X AR TS Y ok A9 & A
120 mm Hg 3 160 mm Hg g | X’ 3R Y’ & T Hicll ! el s

Tt fareaa 1 a7 arel gitesfera Hifsig | 2
mol/LAKCLTaeT™ | Sem ™ 7298 15K | S cm? mol™! 929815 K
! qrsar T AR TR GIR =TT
1-000 01113 111-3
0-100 0-0129 129-0
0-010 0-00141 141-0

S T T ATRS] oh YR G, gdT o F1 TTeAhdT T AT ATeAshal H e o

fore vrfora ST €T | 2

(@) AR 2HI — H,, + L, % T ot fom =ises fafta, afe o= sl s
HECH T 1

@) ATTSRAT T O AT BT T T BT | 2 39k fora fvret st fafaw | 1

T St 3T ST ST sht framfater amemse | 2

@) U FaEe ¥ vEiefosase w1 faam a R ST aeskar g 2 1

@) WA T oUem WA Tifverlt aner ifufermen & wfa sifYres
STsRamefier © | mer i | 1

#10#
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17.

18.

19.

20.

21.

56/5/1

(a)

(b)

SECTION B

Calculate the elevation of boiling point of a solution when 3 g of
CaCl, (Molar mass = 111 g mol 1) was dissolved in 260 g of water,
assuming that CaCl, undergoes complete dissociation. (Kj, for

water = 0-52 K kg mol 1)
OR

Liquids X’ and Y’ form an ideal solution. The vapour pressure of
pure X’ and pure Y’ are 120 mm Hg and 160 mm Hg respectively.
Calculate the vapour pressure of the solution containing equal

moles of X’ and ‘Y’.

Concentration of KCI Conductivity at Molar Conductivity at
solution in mol /L 29815 Kin S em™! | 29815 Kin S em? mol™!
1-000 0-1113 111-3
0-100 0-0129 1290
0-010 0-00141 141-0

Based on the data given above, give plausible reason for the variation of

conductivity and molar conductivity with concentration.

(a)

(b)

Write the rate law expression for the reaction 2HI — H, + L,,, if the

order of the reaction is zero.

What is the effect of temperature on the rate of reaction ? Write a
mathematical expression for the same.

Explain the mechanism of acid catalysed hydration of ethene.

(a)
(b)

How can acetaldehyde be prepared from acetyl chloride ?

Propanal is more reactive than propanone towards nucleophilic

addition reaction. Give reason.

#11 # P.T.O.
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22.

23.
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Qs T

(F) TAAT T A gaT A 3R B % T & 10 mL T TR firem | firem w faemm
T I 20-2 mL TR TR |

(1)

(i1)

(iii)

@ @

(i1)

(iii)

it i o oK ST H aiad @l gatT 2
e o aTg s 3T ' 2
3G TR o foITa AT Uk 3STeT0T ST |

AT

TETE! SAThT H % H Qohl TSohi ohl UTF oA H T9h g ¥ forg a®
Hee fierdt 2 2

T AT & ST ATl SRR HIIHS T 0-5% (FeTHH/ATIH) Alfead

FARTES foeTa § WaT SraT 2 2 3799 39 o ey S

ST IRTERTT 3T Uk SR fTRa |

AR A + B — 3d© o foru, s1fsrerment it fafs=r uifsres gigareti & fou

fefcTRaa fiveh 97 e 8¢
wqik | [Al/mol L™l | [B]/mol L™ | SR 3T/ mol L1 s7!
1 0-1 0-1 0-05
2 0-2 0-1 0-10
3 0-1 0-2 0-05

A 3T B o |ruey AR i sife 37T tfafsrar i awu hife 3a Fifs |

#12 #
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22.

23.

56/5/1

SECTION C

(a) Shweta mixed two liquids A and B of 10 mL each. After mixing, the

volume of the solution was found to be 20-2 mL.

1) Why was there a volume change after mixing the liquids ? 1

(i1)  Will there be an increase or decrease of temperature after

mixing ? 1
(iii) Give one example for this type of solution. 1
OR
(b) @A) How does sprinkling of salt help in clearing the snow covered
roads in hilly areas ? 1
(ii) What happens when red blood cells are kept in
0-5% (mass/vol) NaCl solution ? Justify your answer. 1
(iii) Write an application of reverse osmosis. 1
For the reaction A + B — Products, the following initial rates were
obtained at various initial concentrations of reactants :
Si. No. | [A]/mol L™ | [B]/mol L™ | Initial rate/mol L1 s71
1 0-1 0-1 0-05
2 0-2 01 0-10
3 01 0-2 0-05
Determine the order of the reaction with respect to A and B and overall
order of the reaction. 3

#13 #
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(%h)
@)
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(h)
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AT Fige Sl 3T FARSSIH H C — Cl AT del18 SIS el 2 |

IR 31fs7eRtient ot formr fAstel T STaEemal § s =et |

g ¥l Yfosha damsel % fog, Sy stfufsramd e & @ gva=
BAE |

fefcTRaa iRt nt ShT STRelia AT o Sed §U 3hH § SR ShifIT :
3,5-SIETSAB NI, 4-UTAhHTA, BIH, 2,4,6-2ETELHIHTT
T BT & 5 ; (TR ferfaw)

(1) T I ITETS ﬁ?w\ﬂl{gq foRaT STTaT © 2

(i) et sl HBr % 91 31iufshirg fomam Sirar @ 2

CgHgO ik T 1 1S Fafes Ak ‘A’ 2,4-DNP T&or a1 ® | 98 e
TRTeI0T T T 7, T NaOH 3R 1, o |1 et ST9&1T ‘B’ 3T & | St 3T o0
T, 78 C,HzO, T A FHiaiiaaicrss 7 ‘C’ 31 8 | ‘A%, ‘B, ‘C’ 3l 8= shilsg

3T gitafera stfirfsramd fafay |
F) oW ST & M 91 o foTw St sty o1 7w fafae |
(@) DNA 3R RNA & &9 i3 a1 3 feafie |
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24, (a) What is meant by crystal field splitting energy ? For a a4 ion, write

the configuration if (i) A, < P, and (ii) A, > P.

(b) Explain why in tetrahedral coordination entities, low spin

configurations are rarely observed. 3

25.  Account for the following :

(a) The C — CI bond length in chlorobenzene is shorter than that in
methyl chloride. 1

(b)  Grignard reagents should be prepared under anhydrous conditions. 1

(¢) In case of optically active alkyl halides, Sy1 reactions are

accompanied by racemisation. 1

26. (a) Arrange the following compounds in the increasing order of their

acidic strength : 1
3,5-dinitrophenol, 4-methylphenol, phenol, 2,4,6-trinitrophenol

(b) What happens when : (write equations) 2
(1) Phenol is distilled with Zn dust ?
(i1))  Anisole is treated with HBr ?

27. An organic compound ‘A’ (molecular formula CgHgO) gives 2,4-DNP test.
It does not give Tollen’s test, but gives a yellow precipitate ‘B’ with NaOH
and I,. On drastic oxidation, it gives a carboxylic acid ‘C’ with formula

C;HgO,. Identify ‘A’, ‘B’, ‘C’ and write the reactions involved. 3
28. (a) Name the type of linkage responsible for the formation of proteins

from a-amino acids. 1

(b)  Write any two differences between DNA and RNA. 2

56/5/1 #15 # P.T.O.
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SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29. Carbohydrates are polyhydroxy aldehydes or ketones that represent
enormous structural diversity in terms of the arrangement of atoms in
space, resulting in hundreds of stereoisomers. Although the chemical
properties of most stereoisomers may not be very different, their
metabolic rate and utilization in biological systems is significantly
different and known to influence the overall carbohydrate metabolism.
Structural variants, which arise due to a different arrangement of atoms
in three-dimensional space are known as stereoisomers. The number of
stereoisomers can be theoretically estimated by using the formula 2n,
where ‘n’ is the number of stereocenters or asymmetric (chiral) carbon
atoms in a molecule. Out of these stereoisomers, there are some
structures, which are mirror images of each other, and they are referred
to as enantiomers.

Answer the following questions :

(a) Give chemical reactions to show the presence of an aldehydic group

and straight chain in glucose. 2

(b) @) Define anomers. 1
OR

(b) (i) Draw the structure of p-D-Glucopyranose. 1

(c) Sucrose is known as invert sugar. Explain. 1

30. Werner’s coordination theory in 1893 was the first attempt to explain the
bonding in coordination complexes. It must be remembered that this
theory was put forward before the electron had been discovered by
J.J. Thomson in 1897, and before the electronic theory of valency. Werner
did not have any of the modern instrumental techniques and all his
studies were made using simple experimental techniques. Werner was
able to explain the nature of bonding in complexes and he concluded that
in complexes, the metal shows two different sorts of valency : primary
and secondary. Primary valences are normally ionisable whereas
secondary valences are non ionisable.

56/5/1 #17 # P.T.O.
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[Cr(NH)5Clgl, [Cr(NHg)gICly, [Cr(NHg)sCIICL,
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arfurferan grft | 37 IR & e s difSte |
(I) Cr**+3e > Cr(s); E°=-074V
(II) Fe?* +2¢~ — Fe(s); E°=-044V

(i) 35 Od & efua ey fed Fafafaa s ad e
Mg(s) + 2Ag* (0:001 M) — Mg?* (0-100 M) + 2Ag(s)
afg E%ﬁ =317Vygar B T Uit HifT | (log 10 = 1)

T
(1) IS = ATST | 6k IS a1 SIS i |

() A, NH,CL AL, NaOH 3R A% NaCl #A¥T: 129-8, 217-4 3R
1089 Scm?mol ™ & | 1x1072M, NH,OH faemm #i #ier
aTeehal 9:33 S em? mol™! ¥ | W WiEd W NH,OH foe=m
IERICEREIRGAREEAN RIS 1
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Answer the following questions :

(a)

(b)
(c)

(c)

(a)

(b)

One mole of CrClg.4H,0O precipitates one mole of AgCl when
treated with excess of AgNOj; solution. Write (i) the structural

formula of the complex, and (ii) the secondary valency of Cr. 2
What is the difference between a complex and a double salt ? 1

(i) Arrange the following complexes in the increasing order of
conductivity of their solution : 1

[Cr(NHg3)3Clgl, [Cr(NHj3)glClg, [Cr(NHg)5CIICl,,
OR

(i1) Write two differences between primary and secondary

valences in coordination compounds. 1
SECTION E
) For a galvanic cell, the following half reactions are given.

Decide, which will remain as reduction reaction and which
will be reversed to become an oxidation reaction. Give
reason for your answer. 2

M Cr**+3e - Cr(s); E°=—0-74V
(II) Fe®* +2e~ — Fe(s); E°=—0-44V

(ii)  Represent the cell in which the following reaction takes
place : 3

Mg(s) + 2Ag* (0:001 M) — Mg?* (0-100 M) + 2Ag(s)
Calculate E if Eq = 3-17 V. (log 10 = 1)

OR

1) State Kohlrausch’s law. Give any two applications of it. 2

i) ARNH,Cl, A,,NaOH and A},NaCl are 129-8, 2174,
and 1089 S cm? mol ™! respectively. Molar conductivity
of 1x102M solution of NH,OH is 9338 cm? mol L.
Calculate the degree of dissociation (o) of NH,OH solution

at this concentration. 3

#19 # P.T.O.
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T
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32. (a) (1) In a chemistry practical class, the teacher gave his students

an amine X’ having molecular formula CoH-N, and asked
the students to identify the type of amine. One of the
students, Neeta, observed that it reacts with C;H5SO,Cl, to
give a compound which dissolves in NaOH solution. Can you
help Neeta to identify the compound X’ ? 1

(i1))  Arrange the following in the increasing order of their pKjy

value in aqueous phase : 1
C¢HsNH,, (CH3)9NH, NH5, CH3NH,, (CH3)3N

(iii) Aniline on nitration gives considerable amount of meta

product along with ortho and para products. Why ? 1

(iv) Convert aniline to : 2

(D p-bromoaniline
(II) phenol

OR

(b) @A) Arun heated a mixture of ethylamine and CHCl; with
ethanolic KOH, which forms a foul smelling gas. Write the

chemical equation involved. 1
(i1) Identify A and B in the following reactions : 2
NH,
Hy / Pd Bry / NaOH
< B
ethanol
(1i1) Convert aniline to : 2

(D) benzene

(II)  sulphanilic acid

56/5/1 #21# P.T.O.
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(D EShuoT Ty SR ToTe awiiet & |

(I)  E3HHT ATt i FoH T 3= Bt 2 |

(II) Sc U HeHAY I 8, STel(oh Zn &1 |
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(a)

(b)

(1)

(i1)

(ii)

When pyrolusite ore is fused with KOH, in presence of air, a
dark green coloured product ‘A’ is obtained which changes to

purple coloured compound ‘B’ in acidic medium.
(D Write the formulae of ‘A’ and ‘B’.

(II) Write the ionic equation for the reaction when
compound ‘B’ reacts with Fe?* in acidic medium.

Give reasons :

D Ce** in aqueous solution is a good oxidising agent.

(II) The actinoid contraction is greater from element to
element than lanthanoid contraction.

o

(I1IT) Eznz+ 7n value is more negative than expected,
whereas EOCu2+ /Cu is positive.
OR

While studying the periodic properties, Arti came across an
abnormal behaviour in the atomic size of Hf. She found that,
even though Hf is placed below Zr in the same group, both

have almost similar atomic sizes.

(I)  Which phenomenon is responsible for the above
behaviour ? Define it.

(I) Mention any other consequence of the above

phenomenon.
Give reasons for the following :
D Transition metals exhibit catalytic properties.
(IT) Transition metals have high enthalpy of atomisation.

(IIT) Sc is a transition element, while Zn is not.

#23 #
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General Instructions :
Read the following instructions carefully and follow them :

56/2/3

()
(1)
(iii)
(tv)
(v)
(vi)
(vii)

This question paper contains 33 questions. All questions are
compulsory.

This question paper is divided into FIVE sections — Section A, B, C, D
and E.

Section A - questions number 1 to 16 are multiple choice type
questions. Each question carries 1 mark.

Section B - questions number 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type
questions. Each question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions.
Each question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions.
Each question carries § marks.

(viit) There s no overall choice given in the question paper. However, an

(ix)
(x)

internal choice has been prouvided in few questions in all the sections
except Section —A.

Kindly note that there is a separate question paper for Visually
Impaired candidates.

Use of calculator is NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63 x 10734 Js

e=1.6x10"1C

Ho=4m x 1077 Tm A~

gy = 8.854 x 10712 C2 N1 m~2

1
Te. =9x 109N m2C2

Mass of electron (m,) = 9.1 x 103! kg.

Mass of neutron = 1.675 x 1027 kg.

Mass of proton = 1.673 x 10~27 kg.

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann’s constant = 1.38 x 10723 JK~!
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(C) [Fe(CN)4I*- (D) [CoFyl*-

[aTam] @& : Co = 27, Fe = 26, Ni = 28]

6. B IRH [Co(NH,),(NO,)]2" a1 [Co(NH,),(ONO)]?* Feard &
(A) I HHTERE (B) sut gHTEE
(C) SUHEEISH FuEat (D) it g
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SECTION - A 16 x1=16

Question No. 1 to 16 are Multiple Choice type questions carrying 1 mark each.
1.  Which among the following is a false statement ?

(A) Rate of zero order reaction is independent of initial concentration of

reactant.

(B) Half-life of a zero order reaction is inversely proportional to the rate

constant.
(C) Molecularity of a reaction may be zero.

(D) For a first order reaction, t,, = 0.693/k.

2. The charge required for the reduction of 1 mol of MnO 4 to MnO, is
A 1F B) 3F
(C) 5F D) 6F

3. The element having [Ar]3d!%4s! electronic configuration is
(A) Cu B) Zn
(C) Cr (D) Mn

4. The number of molecules that react with each other in an elementary
reaction is a measure of the :

(A) activation energy of the reaction (B) stoichiometry of the reaction
(C) molecularity of the reaction (D) order of the reaction

5.  The diamagnetic species is :
(A) [Ni(CN) 4]2‘ (B) [NiCl 4]2‘
(C) [Fe(CN)gl*~ (D) [CoFg]*-
[At. No. Co =27, Fe = 26, N1 = 28]

6. The complex ions [Co(NH;), (NO,)] 2+ and [Co(NH3)5(ONO)]2+ are called

(A) Ionization isomers (B) Linkage isomers
(C) Co-ordination isomers (D) Geometrical isomers

NNV NN
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7. What will be formed after oxidation reaction of secondary alcohol with
chromic anhydride (CrO,) ?

(A) Aldehyde (B) Ketone
(C) Carboxylic acid (D) Ester

8.  Which is the correct IUPAC name for
CHj4

Cl
(A) Methylchlorobenzene (B) Toluene

(C) 1-Chloro—4—Methylbenzene (D) 1-Methyl-4—Chlorobenzene

9.  Which of the following is/are examples of denaturation of protein ?
(A) Coagulation of egg white (B) Curdling of milk
(C) Clotting of blood (D) Both (A) and (B)

10. The conversion of phenol to salicylic acid can be accomplished by
(A) Reimer-Tiemann reaction (B) Friedel-Crafts reaction

(C) Kolbe reaction (D) Coupling reaction

11. Scurvy is caused due to deficiency of
(A) Vitamin Bl (B) Vitamin B2
(C) Ascorbic acid (D) Glutamic acid

12. Nucleotides are joined together by
(A) Glycosidic linkage (B) Peptide linkage
(C) Hydrogen bonding (D) Phosphodiester linkage

NNV NN
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13.

14.

15.

16.

TR H&AT 13 ¥ 16 o T, Qe U T & — S Tk Wl SA1ReH (A) 7T G8L ol

HROT (R) gRT 3fehd Toham T 8 | 39 9941 & Tl 3T 19 feu U gl (A), (B), (C) 31

(D) & gt Afre -

(A) AR (A) 3R SR (R) gHI F&1 & 3T SR (R), AMHAT (A) 61 Tt =men
HATS |

(B) AfihuA (A) 3R ST (R) HI & 3, Wg SR (R), e (A) Hi Tt
AT T HLAT B |

(C) AfRYA (A) Tl 7, W] U1 (R) TeId & |

(D) AR (A) TeTd 8, g HROT (R) HET R |

FHYA (A) : Cu T TS 31 b |1Y SR Lk H, T T8l L Fhall |
SR (R):  Cusorie fava A 2 |

AR (A) : vug ife Afufern § Ffe srfirwres 61 digar ST &1 It 7, a1 39
FrTehTet i SRAT &1 AT B |

SO (R):  9yH Shife Aufshan § stafysrar tftepres s yrivres wigar o fvfe 78
HATE |

AP (A) : et D AR siR A gfaq i e dehar 2 |

SO (R):  foerfim D & ® gerfia faerfim 8 31t 42 < mrem 9 i 9 s1et 78
T 8 |

AR (A) : TORfes Tt Wi i fifsue fcgs Syvamur gry T8 sAET S

Hhdr g |

ST (R): Ui Boise dfcmses O 9 SO o |y AR Wieeumad
AfTeRaT TEf o Fohdl |
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For questions number 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given

below :

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the

correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : Cu cannot liberate H, on reaction with dilute mineral
acids.

Reason (R) : Cu has positive electrode potential.

14. Assertion (A) : In a first order reaction, if the concentration of the
reactant is doubled, its half-life is also doubled.

Reason (R) : The half-life of a reaction does not depend upon the initial

concentration of the reactant in a first order reaction.

15. Assertion (A) : Vitamin D cannot be stored in our body.

Reason (R) : Vitamin D is fat soluble vitamin and is not excreted from

the body in urine.

16. Assertion (A) : Aromatic primary amines cannot be prepared by Gabriel
Phthalimide synthesis.

Reason (R) : Aryl halides do not undergo nucleophilic substitution

reaction with the anion formed by phthalimide.
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17.

18.

19.

20.

21.

TUPAC AHEE % ER fefeiiaa Iuggsist Afiest & 919 113 2x1
(@) [Co(NH,),(H,0)CIICL,
() [CrCly(en),] CI

et arfferan o a7 o 3R o e @ @ sl & 7 forel srffsran <1 <hife
g afe 3Gk ot TR <l gehreai i B 2
(a) s

() mol!tLg!

freferRaa vamates wvientor w1 quf ua ggfora shifse 2x1
(a) 8MnOj +38,02 +H,0—>

(b) Cr,02 +3Sn2"+ 14H' —>

(A) I Hife i ATHET A - P % forw 3 f2mish 0.0030 mol L1s~1 8 | At

IR HigdT 0.10 M & 0.075 M deh & 4 | ToheT T0a & 7 2
YT
(B) wife Hag W NH, &1 Jveed 3 i bR 8 | Al k = 2.5 x 1074
mol L1 s‘lﬁFﬁN23ﬁIH2gﬁ3ﬂmzﬁﬁW§? 2
FrafaRaa deon o fow s G 1+1

(a) 443 K W p-alHATses—4, Siefid NaOH &% @ ififsran st p-Arserhiaia
TAT ® e RIS 36T ATk o @1 623 K 3R 300 atm W 3AfTsRan
HATE |

(b) S FARY, KCN o |1 ek hiar 8 a9 T a1 WU 18218 &dT 2
Sefeh AgCN o |1 I8 TRIAHATSHHRATES ST 2 |
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17.

18.

19.

20.

21.

SECTION - B
Name the following coordination compounds according to IUPAC norms : 2 x 1

(@) [Co(NH,),(H,0)CIICL,
() [CrCl, (en),] CI

What is meant by the Rate law and Rate constant of a reaction. Identify
the order of a reaction if the units of its Rate constant are : 2

(a s

() mol!tLg!

Complete and balance the following chemical equations : 2x1

(a) 8MnOj +38,02 +H,0—>

(b) Cr,02 +3Sn2 + 14H' —>

(A) The rate constant for a zero order reaction A — P is 0.0030 mol Li1s~1.
How long will it take for the initial concentration of A to fall from
0.10 M to 0.075 M ? 2

OR
(B) The decomposition of NH; on platinum surface is zero order reaction.

What are the rates of production of N, and H, ifk = 2.5 x 10*mol L1g1? 2

Give reasons for the following observations : 1+1

(a) p-Chloronitrobenzene reacts with (aq)NaOH at 443 K to give
p-nitrophenol whereas chlorobenzene reacts with the same reagent
at 623 K and 300 atm.

(b) Main product obtained when chloroethane reacts with KCN 1s
propane nitrile while with Ag CN it is ethyl isocyanide.

NNV NN
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22. 298 K W@ § CO, % foIq &7t fom =1 fs 1.67 x 10° Pa 2 | ¥ 4 W
3.34 x 10° Pa % 3{@id g fohT 1T 540 g |IsT A H§ CO,, < HIAT hl HEAT 3hl TUMT
I | 3

23. SR ST ; 3x1=3
() Toreg St Scared o Torq ol Gt shy 37 Se Sl ol sriare & STt © |
(b) Trearieha uTga § fieh 1 wa wisd g 3 Sw= ot wiig 8 ST e ol |
(¢) IGd-3TTEH TTetehed o I fufor # fepam (DC) v T8 Sl St 2 |

24. (a) E HIIF-1.18 V 3 | Tz d-scieh vl shl goiT § I8 A 371

(Mn2*/Mn)
SRUTTcHeh T 8 ? 3x1=3
(b) IS AHAT FITR ?

(¢) Zn, Cd 3 Hg M OTqy &, F1 7

25. (a) TNl 9 g 1 T d g, FAfRad o deptufiento 3 gahi
IIER I THITST : 2+1=3
(i) [Co(NH,)]Cl,
(i) K,INiCl,]
[aeHT] & : Co = 27, Ni = 28]
(b) d° AR T iR fo=md fARgu s A > P 2 |

26. (a) Tr=faRgd i aftiya i 2+1=3
(i) e &9 (TRfEm)
(i) Ufires oo
(b) AT TRttt e srfirfsran o wfe wfodeh =i @ 2

AAAAAAAAAAAAAAAAAA
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SECTION - C
22. Henry’s law constant for CO, in water is 1.67 x 108 Pa at 298 K. Calculate

the number of moles of CO, in 540 g of soda water when packed under

3.34 x 10° Pa at the same temperature. 3

23. Give reasons : 3x1=3

(a) Fuel cells are preferred for production of electrical energy than
thermal plants.

(b) Iron does not rust even if zinc coating is broken in a galvanized pipe.

(¢) In the experimental determination of electrolytic conductance, Direct
Current (DC) is not used.

o

24. (a) E (MnZ* M) 1s —1.18 V. Why 1is this value highly negative in

comparison to neighbouring d-block elements ? 3x1=3
(b) What is lanthanoid contraction ?

(¢) Zn, Cd and Hg are soft metals. Why ?

25. (a) Using valence bond theory, explain the hybridization and magnetic
behaviour of the following : 2+1=3

1) [Co(NHy)]Cl,
(i) K,[NiCl,]
[At. no. : Co = 27, N1 = 28]

(b) Write the electronic configuration of d® ion when A,>P.

26. (a) Define the following : 2+1=3
(1) Enantiomers
(11) Racemic mixture

(b) Why is chlorobenzene resistant to nucleophilic substitution reaction ?
NNV NN
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27.

28.

29.

(A) Tr=taRga sfufsrnst S smen Hifse it aftrfoa wfieo fatau 3x1=3
(a) deh-ThT AT=H

(b) TS HAffsra
(c) Shi-eir rfvferan
e
(B) T aafufsranati & 1spm § A, B 3R C <t wteHd fafaw 2x1%=3

SOCI, H,, Pd-BaSO, H,N-NH,
(a) CH,COOH > A > B > C

1.(DIBAL-H NaOH A
( ) oW NaOH o

(b) CH,CN > C
2. H,0
fferRad st w1 afteii Hife ; 3
(a) WThd TRIA
(b) —AfFERTES

(c)  ITTeTeh UHHT 317

@ ug - g

3G foames € foore § 31e@T 7 foaeem @ 915 faeem § sreduw= fereeft o wem 9
foretrres &1 Tora: Yafdd JaTg TERvT haddl 8 | TUEReT IiEeHT sl Tk & 3THR & ol
ST T Tt Y o <1 HehdT 8 | 378 T @it o = 3T 31 o veref & =i 3R i
Treeft SrefureT=r gt 8 | 318 I Y TRSEIeh 3T § STolehl aTedl Sk @i &l
BT ST Hehdl 2 | AR @IcT i BM o TG Uh 31S I THA Sl H 3R gE ol Hq<d
ek ok HTel 1 W1 911 & | S T0 916, ST 91 § T@T 38T | 1T &, SAfeh THeh b
Ot § @1 ST e ST 8 | IET i Uehd o foIu oI 71 SRl g1e, IevT §1e
(T 3UEET TUTEH) el & | Tiaelii TR 9 2iaT 8 9« oiEn T ol g
TIET 16 O ATk B A2 |
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27. (A) Explain the following reactions and write chemical equation involved :
3x1=3
(a) Wolff-Kishner reduction
(b) Etard reaction

(¢) Cannizzaro reaction

OR
(B) Write the structures of A, B and C in the following sequence of
reactions : 2x1%=3
SOCI, H,, Pd-BaSO, H,N-NH,
(a) CH3COOH > A > B > C
1.(DIBAL-H) A Dil. NaOH A
(b) CHZ;CN > A > B > C
2. H,0

28. Define the following terms : 3

(a) Native protein
(b) Nucleotide
(¢) Essential amino acid

SECTION - D

29. The spontaneous flow of the solvent through a semipermeable membrane
from a pure solvent to a solution or from a dilute solution to a
concentrated solution is called osmosis. The phenomenon of osmosis can
be demonstrated by taking two eggs of the same size. In an egg, the
membrane below the shell and around the egg material is semipermeable.
The outer hard shell can be removed by putting the egg in dilute
hydrochloric acid. After removing the hard shell, one egg is placed in
distilled water and the other in a saturated salt solution. After some time,
the egg placed in distilled water swells-up while the egg placed in salt
solution shrinks. The external pressure applied to stop the osmosis is
termed as osmotic pressure (a colligative property). Reverse osmosis takes
place when the applied external pressure becomes larger than the osmotic
pressure.
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(a) Wi YUEROT i URMTNG HIfT | Ueh 31eurmy f3reeft (SPM) 1 19 SdTsT
TorepT 3U=RT g™ qurLeT <ht Uisharm o foharm ST HehdT B |

(b) (1) T AT FR BRI (RBC) 1 0.5% NaCl foe=e 1 T@1 <711 2 a1 374

T 1 FUATH 2 ?
JreEn

(b) (i) 1M KCl et 1 M i foemm 8 & fordent s g 31feres g1 | 31
IR 1 e T |

(c)  TRIERYT T Uk SAUEEH Torerd i @ 7

30. UHIHT H ATEZISH THIY W Thh! Soiagi M Blal & Tofdfeh 01 of TgH &N <hl T8
SIER L & | Ky 1A R 31fees 2 a1 pK, 31 7 Fe1 7 81, &Rk 31 &l
Yo B | UeehlEiel, $UX, WX AR 31 g § Ui 31fues etk & | Ufrthfoes Wi
ST TR 07 Wfeshet waeemam <t gig o arer-ame ser =nfee | Aferd g frafig w1 &
& 2 @ wife T Uferthfos Wi srvcanfy &9 & wefta Tt #f gt Wi i
o1 B 3tk arehia g & | Wi U srifan s dfertsfess Ui <A ger § gt
& B & | $oiag Jad i el 998 98 — CH,, ~OCH,, —NH,, 3¢, &ehir
1 FEId & STl g i (3TqHIH) aTet Tfcetiud §9g 98 — NO,, —CN, 2elisH
3, WA Y ATERITAT Sl Y Hd & | 37 FiaAT o1 JuTd m- feafat i gern §
p~ W JAfreh BT R |
(a) Trmforiad oot 37h eTRehI= 0T % Sgd TU bW T e ferd i | e T |

NH, NH,  NO,
NO

2 CHj
(b) AU <l goT H UM 1 pK, WM i @1 gt & ¢
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(a) Define reverse osmosis. Name one SPM which can be used in the

process of reverse osmosis. 2

(b) (1) What do you expect to happen when red blood corpuscles

(RBC’s) are placed in 0.5% NaCl solution ? 1
OR
(b) (1) Which one of the following will have higher osmotic pressure in
1 M KCl or 1 M urea solution. Justify your answer. 1
(¢c) Why osmotic pressure is a colligative property ? 1

30. Amines have a lone pair of electrons on nitrogen atom due to which they

behave as Lewis base. Greater the value of K, or smaller the value of pK,,

stronger 1s the base. Amines are more basic than alcohols, ethers, esters,
etc. The basic character of aliphatic amines should increase with the
increase of alkyl substitution. But it does not occur in a regular manner as
a secondary aliphatic amine is unexpectedly more basic than a tertiary
amine in aqueous solutions. Aromatic amines are weaker bases than

ammonia and aliphatic amines. Electron releasing groups such as —CH,,
-OCH,, -NH,, etc., increase the basicity while electron-withdrawing
substituents such as —-NO,, —CN, halogens etc., decrease the basicity of

amines. The effect of these substitute is more at p~ than at m™ position.

(a) Arrange the following in the increasing order of their basic character.

Give reason : 2

NH, NH,  NO,

NO, CH,4
(b) Why pK; of aniline is more than that of methylamine ? 1

NNV NN
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31. (A)

31. (B)

56/2/3

()

(i1)

(a)

(b)

(a)

(b)

Sefta foerm 4 ffoifaa o1 39 e U < Sgd §¢ A 1 afed
I | T S | 1
(CH,),N, (CH,),NH, NH,, CH,NH,
JAYdn

3G U o fotm % foTu Ufcsrat Betgsl o1 THIHT-31vee uah st fafy
CRIET R 1

GUE - §
25 °C W FfeIRga ik o T w1 frest a1t (A, G°) 1 dieher
i 3+2
Au(s) + CaZ"(1M) » Au3"(1M) + Ca(s)
EAu3+/Au =+15YV, ECa2+/Ca =—-287V

ITfeRa shIfST ok 25 °C T tfrferan oa: yafda arft =1 =& |

[1 F=96500 C mol]

Hiew =d H Ag,S BT 2 | F1 39 AW Sl AW =4l & qq hl
Tyt 99 § WEeht g S |ehal 7, fod NaCl st ffsra fagga
et foreta w7 31et srfrferan & forw s soiereis fovme

Ag,S(s) + 2e” —— 2Ag(s) + S* % L —0.71 V & 3R

A3 + 3¢ —— 2Al(s) F W -1.66 VE |

3Feran
frafaRaa = afefya $ifse 2+3
() o fave

(i) I EA

frafafigd 9 & emf 1 25 °C WIVAT S

zn(s)|zn(2(; i ! Cd(z(; onp | C4®

fear g . E y24/0q =040V

E gty = —0-76 \%
[log 10 = 1]



(c)

(c)
31. (A)
31. (B)
56/2/3

()

(i1)

(a)

(b)

(a)

(b)

Arrange the following in the increasing order of their basic
character in an aqueous solution : 1

(CH,),N, (CH,),NH, NH,, CH,NH,
OR

Why ammonolysis of alkyl halides is not a good method to
prepare pure amines ? 1

SECTION - E
Calculate the standard Gibbs energy (A G°) of the following
reaction at 25 °C : 3+2
Au(s) + CaZ"(1M) » Au3"(1M) + Ca(s)

EAu3+/Au =+15V, ECa2+/Ca =—287V

Predict whether the reaction will be spontaneous or not at 25 °C.
[1 F=96500 C mol]
Tarnished silver contains Ag,S. Can this tarnish be removed by

placing tarnished silverware in an aluminium pan containing
an inert electrolytic solution such as NaCl ? The standard
electrode potential for half reaction :

Ag,S(s) + 27 — 2Ag(s) + S2-is—0.71 V and for

AP + 3e——— 2Al(s) is —1.66 V
OR
Define the following : 2+ 3
(1) Cell potential
(11) Fuel cell

Calculate emf of the following cell at 25 °C :
2+

2+
Zn(s) IZn(O‘lM) | Cd(o.OlM) | Cd(s)
Given : ECd2+/Cd =—040V
EZn2+/Zn =-0.76 V
[log 10 = 1]
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32. (A) anfes g7 C,H O aTeT s Hieies AMfieh ‘A’ CrO, % |1Y TR teh
ifires ‘B’ ST 7 | Aifes ‘B’ SEEH 3R NaOH @ Seft forered o | m fohg
S W 3Alfieh C 1 AT S8 < @ | S 3A1feh (A’ i 413 K W ETg HyS0,
% W1 T A B 1 A D’ ST 8 S 3 HI % | Sifrfsen ek it
BT R 1@ A B 0, D 3R CE T ugEH shife qen aftifera tamfie
wHieRr feTia | 5
3rean
32. (B) (a) TfciRaa stfifsranati & fow wamafies Tt foifaw 3+1+1=5
(i) |15 HNO, |19 hiHid i ffsma
(i) B,H, % &1 WA 1 sAfulskn 3gep wremd 38ep1 H,0,/0H- g1
SATFEHIRLI
(i) @A t-geidrse o | CH,Cl i afufsran
(b) SIH-1-3A IR 23 & A g & o ata Tahe

e ffu |
(¢) Trefafaa = 37 st ol < sgd gC 9 H e hife :
33. (A) (a) CH,;—CH=CH - CHO %I IUPAC 7™ 5Tt | 1
(b) A 3N TUTH T fasie 3 & foru v et qamfes qdieror & | 1
(c) 3 F=fcRad w1 8 ufEfdd st ? 3

(i) 2T i siiigeh e
(ii) TIETS I TUTI—2-377e |
(iii) U T 2-BT3S OIS I T

YT
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32. (A) An organic compound ‘A’, molecular formula C,H;O oxidises with
CrO, to form a compound ‘B’. Compound ‘B’ on warming with iodine
and aqueous solution of NaOH gives a yellow precipitate of
compound ‘C’. When compound ‘A’ is heated with conc. H,SO, at 413
K gives a compound ‘D’, which on reaction with excess HI gives
compound ‘E’. Identify compounds ‘A’, ‘B’, ‘C’, ‘D’ and ‘E’ and write

chemical equations involved. 5

OR

32. (B) (a) Write chemical equations of the following reactions : 3+1+1=5
(1)  Phenol is treated with conc. HNO,4

(i) Propene is treated with B,H, followed by oxidation by
H,0,/0H".
(111) Sodium t-butoxide is treated with CH4Cl.

(b) Give a simple chemical test to distinguish between butan—1—ol
and butan—2—ol.

(¢) Arrange the following in increasing order of acid strength :

phenol, ethanol, water

33. (A) (a) Give IUPAC name of CH; — CH = CH - CHO. 1
(b) Give a simple chemical test to distinguish between propanal

and propanone. 1

(¢c) How will you convert the following : 3

(1) Toluene to benzoic acid

(11) Ethanol to propan—2—ol

(111) Propanal to 2-hydroxy propanoic acid
OR

56/2/3 ~ 921 ~ P.T.O.
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HIf 5x1=5

)
(a) [iif'+HO—NHfjte
@O —
® G 20

0
OH  SOCl,
© o0
A
OH
CHO NaCN/HCI
d) >
COOH
0
g
o D—0J ™
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33. (B) Complete each synthesis by giving missing starting material,

56/2/3

reagent or products :

0
(a) [iif'+HO—NHfjte
@O —
® * G 20

@)
OH  SOC
(c) 0
A
OH
CHO NaCN/HCI
@) ,
COOH
o)
g
(e) © ©/ \CH?,

B5x1=5
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(i)
(iii)
(iv)

(v)
(vi)
(vir)
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3G Fo7-T7 H 33 F97 & | G4 597 T B |

T8 Y9797 9 GUSI 7 [991f5id 8 — @Us &, @, W, G TIT& |

GUE & — 797 G 1 G 16 7 Tglascdiq JohR & 597 8 | Joeh Jo7 1 35 HT & |
GUS @ — J97 G&IT 17 @ 21 T 3717 Tg-FTH1T JHR & 97 & | Jeeh J97 2 351
#E
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c=3x108m/s

h=6.63 x 10734 Js

e=16x10"19C

Hy=4m x 1077 Tm A~!

gy = 8.854 x 10712 C2 N1 m~2
1

e = 9 x 109N m?2 C2
TESO

T I geIHH (m,) = 9.1 x 10731 kg.
L 1 gFAH = 1.675 x 10727 kg.
e &1 geiH = 1.673 x 10727 kg.
JTENTIET §&AT = 6.023 x 1023 gt 71w At
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General Instructions :

Read the following instructions carefully and follow them :

56/1/3

()
(1)
(iii)
(tv)
(v)
(vi)
(vii)

This question paper contains 33 questions. All questions are
compulsory.

This question paper is divided into five sections — Section A, B, C, D
and E.

Section A - questions number 1 to 16 are multiple choice type
questions. Each question carries 1 mark.

Section B - questions number 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type
questions. Each question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions.
Each question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions.
Each question carries § marks.

(viit) There s no overall choice given in the question paper. However, an

(ix)
(x)

internal choice has been prouvided in few questions in all the sections
except Section —A.

Kindly note that there is a separate question paper for Visually
Impaired candidates.

Use of calculator is NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63 x 10734 Js

e=1.6x10"1C

Ho=4m x 1077 Tm A~

gy = 8.854 x 10712 C2 N1 m~2

1
Te. =9x 109N m2C2

Mass of electron (m,) = 9.1 x 103! kg.

Mass of neutron = 1.675 x 1027 kg.

Mass of proton = 1.673 x 10~27 kg.

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann’s constant = 1.38 x 10723 JK~!

~ 3 ~ P.T.O.



(16 x 1 = 16)

T T 1 | 16 T Sgaehed 1 FhR o 1 37eh o T & |

1. Sn*/Sn?* ym % U A= seiadis fawa +0.15 V 3R Cr3*/Cr gm & foru =g
—0.74 V & | &1 I 0t 0iTeh 13t § G gieht Teh Ue o1 Hior ohtd 8 | A
fawa g
(A) +1.19V (B) +0.89V
(C) +0.18V (D) +1.83V

2. FSehIT Tl $Heh TR IV FemT TR e SivfiT Tam 4 1 8iaT 7 | Crd3* 3RA

(TTHTY] ShHTeh : Cr = 24) T ITIshUT T JeehlF SATE0l A 2l
(A) 2.87 B.M. (B) 3.87 B.M.
(C) 3.47 B.M. (D) 3.57 B.M.
3. EUE H foer ST STIEm=I 2ok g
(A) s (B) =em
(C) 3rafefed wm (D) ¥&s S R T aem
4. iRt Ty iees gfaeem sififsran & o atel Wfeswhet aoirge o wftifera 8
(A) form=ma = amm (B) afiyes fiysror o1 s
(C) o =1 wferetiee (D) ShISTERRA 1 o

5. TAfcTRad JRTeni Sl 3Tk T o T h H AT i :
CH

CH, 3
i) >CH—CH2Br (i) CH,CH,CH,CH,Br (iii) HSC—(:J— CH,
CH, By

EHELE
A) (i) < @) < (i) B) () < (if) < (iii)
(C) (i) < (i) < (ii) (D) (i) < (i) < (@)

NNV NN NN
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SECTION - A (16 x 1 = 16)

Questions No. 1 to 16 are Multiple Choice type questions carrying 1 mark
each.

1. Standard electrode potential for Sn**/Sn%" couple is +0.15 V and that for
the Cr3*/Cr couple is —0.74 V. The two couples in their standard states are
connected to make a cell. The cell potential will be

(A) +1.19V (B) +0.89V
(C) +0.18V D) +1.83V

2.  The magnetic moment is associated with its spin angular momentum and
orbital angular momentum. Spin only magnetic moment value of Cr3" ion
(Atomic no. : Cr = 24) 1s i
(A) 2.87B.M. (B) 3.87 B.M.

(C) 3.47 B.M. (D) 3.57 B.M.

3. In case of association, abnormal molar mass of solute will
(A) 1ncrease (B) decrease

(C) remain same (D) first increase and then decrease

4. Alkyl halides undergoing nucleophilic bimolecular substitution reaction

involve
(A) retention of configuration (B) formation of racemic mixture
(C) 1inversion of configuration (D) formation of carbocation

5.  Arrange the following compounds in increasing order of their boiling points :

CH, (|3H3

(1) >CH - CH,Br (i) CH;CH,CH,CH,Br (iii)) H;C - (|3 — CH4
CH; Br

The correct order is

(A (1) < () < (111) B) (1) < (1) < (ii1)

(C) (@i1) < (1) < (11) D) (@i1) < (11) < (1)

56/1/3 ~5 ~ P.T.O.



10.

[Pt(NH,),CL,]*" %1 @& [UPAC 7 3
A)  SEEEiFEEFRIE ™ (11)
(B) SEUAASEHIINE AT (IV)
(C) eETRiFERFANEAE (0)
(D) SEEHFEEFRINEARE (IV)

e HTRm SH1ES 1 CO,, o A1 FAMTHRIG 5 o TR 37 AT i T
A AT A &

(A) C,H,COOH (B) C,H.COOH
(C) CH,COOH (D) C,H.OH

3l KMnO , HehTse whl i <t ST 2

A) S,0%# (B) S,0%#

(©) SOye)¥ D) SO%#

frafaiad § st gl T Edt s R AT R 2

(A) CH,OH>H,0>ROH (B) C4H,OH >ROH >H,0
(C) ROH> C,H,OH >H,0 (D) H,0 >C.H,0H>ROH

IR S o TIQ e o T1g foreram o v 7 el 3T fagpe AT 7, Hifeh
(A) IE TG SHI0T STeT I hid 2 |

(B) € IcshH TTERYT oh U ST Gl el 2 |

(C) & IcshH TTERYT oh ShTUT ST U7 <hidT & |

(D) & YUETT o T STed G <l 2 |
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6.  The correct IUPAC name of [Pt(NH,),Cl,] 2 is

(A) Diamminedichloridoplatinum (II)
(B) Diamminedichloridoplatinum (IV)
(C) Diamminedichloridoplatinum (O)
(D) Diamminedichloridoplatinate (IV)

7. The acid formed when propyl magnesium bromide is treated with CO,

followed by acid hydrolysis is :
A) C4H,COOH B) C,H,COOH
(C) CH3;COOH (D) C;H,OH

8.  Acidified KMnO, oxidises sulphite to
A S,0% (B) S,0%

(©) SO,(g) (D) SO%

9.  Which is the correct order of acid strength from the following ?
(A) CzH,OH>H,0>ROH B) CzH,OH>ROH>H,0

(©) ROH > C,H,OH > H,0 (D) H,0 > C,H,OH > ROH

10. An unripe mango placed in a concentrated salt solution to prepare pickle,
shrivels because

(A) 1t gains water due to osmosis
(B) it loses water due to reverse osmosis
(C) 1t gains water due to reverse osmosis

(D) 1t loses water due to osmosis

56/1/3 ~7 ~ P.T.O.
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11. SOHHTSE i TU-HH 8 gitEfda o o foe qed 3am sAfiehies 2l
(A)  H, = A
(B) Siefr NaOH # Br,
(C) ATl HIThIE shi ITFRATT T STREH
(D) 3aH LiAIH,

12. fr=feiRed o @ o |1 oF o & v d g TE 8 2
(A) 98 T TeSliadE 2 |
(B) HI o 1% TH st T Ig n-gFa SR |
(C) I8 W ¥ H 3uferd g 2 |
(D) ¥ Frw—udieror 7Ef ear @ |

TR AT 13 € 16 % 7T, §1 e QU MU & — FH U 1 316 (A) 71 G8L ol

SR (R) T 3iferd foham TR B | 39 T941 o &@l ST i few M +igi (A), (B), (C) 3R

(D) ¥ & Rt ifSTT

(A) AR (A) 3R SR (R) ST T 8 3T HROT (R), 31fped (A) i T =men
FAE |

(B) MR (A) 3R ST (R) GHI T2 &, g SR (R), AR (A) I H&
ST T8 AT § |

(C) 3fhe (A) TRl &, g FR (R) T € |

(D) HAMFHAT (A) TeTd B, T HT (R) HEl € |

13. AR (A)  : TRHN W Afdfer T TTehfae §9 | 9T IH a1 o- WA 3T

Y0 FU1e Bl ¢ |
ST (R) : JFrRTST WTehfereh ¥4 & T ST aTe WA 37t § L-fa=ma gran 2 |

14. AR (A)  : TSHATSA 1 FHYUTH HATFEHIT T Afeeh i1 § |
%I (R) : TUATA § 37 3TV BISSS oY BT 2 |
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11. The best reagent for converting propanamide into propanamine 1is

(A) excess H,
(B) Br, in aqueous NaOH

(C) 1odine in the presence of red phosphorus
(D) LiAlH, in ether

12. Which of the following statements is not true about glucose ?
(A) Itis an aldohexose.
(B) On heating with HI it forms n-hexane.
(C) It exists in furanose form.
(D) It does not give Schiff’s test.

For questions number 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below :

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.
13. Assertion (A) : All naturally occurring a-amino acids except glycine are
optically active.

Reason (R) : Most naturally occurring amino acids have
L-configuration.

14. Assertion (A) : The boiling point of ethanol is higher than that of
methoxymethane.

Reason (R) : There is intramolecular hydrogen bonding in ethanol.

NNV NN

56/1/3 ~9 ~ P.T.O.
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15.

16.

17.

18.

19.

AR (A)  : Uonel 2oTgel o Faeh M s H Bed @ : RI> RBr > RCI > RF |

%R (R) : Ufehet FAISE, SIS 3TN STRIIEEE o FaeHis gl STfuew
ZEAHT STt BISEIehTSH ohi o H sh1th 317reh 81l € |

FWHYT (A) @ [Cr(H,0)4]CL, 71 [Fe(H,0)4]Cl, BT Hhet  IETEI & |
SR (R) : G1g < 91 e Tef} fofilg U YR & 2 |

yug -9

FAT 3T U HLd & b T hl o 8 siifeeargs Aienntt Jmmsr stfufsranat o
Fiferen arfwfsrameiier an o6 arfurforamsfier g 7 ST IR wam Shifre | 2

Frfeiaa TEmafeh HefieRtor i qUi T Hqford il ; 2
(a) 8MnOj + 35,05 + H,0 —>

() Cr,07 +3Sn%" + 14H' —>

(A) RO ST : (1+1=2)
()  ST-ohT H T ThHAT, Get st (FSTE) bl gerT H ast Biefl & |
(b) I X 3N gg Y ol frem W, wiomdf foeam &1 AT 60 8 9T 2 |
afor fererm Usee & Fem & forg wehr o1 foem ofar 8 2 ga X 3R Y
1 ToreTH 5 sTg 319 T | R g Sfead i 2
e
(B) Toeaefi &1 aftita o | USee & 99 § Forcas fome & 68 TR &1
TEErITefl ST 2 7 Ueh 3aTe T | 2

56/1/3 ~ 10 ~



15.

16.

17.

18.

19.

Assertion (A) : The boiling points of alkyl halides decrease in the order :
RI > RBr > RCI > RF.

Reason (R) : The boiling points of alkyl chlorides, bromides and
iodides are considerably higher than that of the

hydrocarbon of comparable molecular mass.

Assertion (A) : [Cr(H,0),]Cl, and [Fe(H,0)/]Cl, are examples of
homoleptic complexes.

Reason (R) : All the ligands attached to the metal are the same.

SECTION - B
Would you expect benzaldehyde to be more reactive or less reactive in
nucleophilic addition reactions than propanal ? Justify your answer. 2
Complete and balance the following chemical equations : 2

(a) 8MnOj + 35,05 + H,0 —>

(b) Cr,07 +3Sn2" + 14H* —>

(A) Give reasons : 1+1=2)
(a) Cooking is faster in pressure cooker than in an open pan.
(b) On mixing liquid X and liquid Y, volume of the resulting
solution decreases. What type of deviation from Raoult’s law is

shown by the resulting solution ? What change in temperature

would you observe after mixing liquids X and Y ?
OR
(B) Define Azeotrope. What type of Azeotrope is formed by negative

deviation from Raoult’s law ? Give an example. 2

56/1/3 ~ 11 ~ P.T.O.
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20.

21.

22.

23.

24.

Frefefad yeie rspa rfufshen 7 A 3k B & gam S 1+1=2)

H,y/Ni

(@) CH,CH,CI-NaCN, o B

NaNO,/HC!  C,H,NH,
(b) CGH,NH, > > B

7 7

0-5°C HY
Bk SToT- 3776 3T T 8 ? 2
(a) RIS
(b) <AFS
Qug -1

298 K T 51 # CO,, 78 i et # foreraran o forg &8 e %1 7 1.67 x 108 Pa
2 | 99F ™ W 500 m! G8T I 2.53 x 105 Pa g« W& fohan 71 | TS /et H gt
8% CO,, o HIdl ohl TUMHT HIT | 3

HHIRAT % A, G° 3R log K 1 TUMT HIMT | 3
2Cr(s) + 3Cd%"(aq) —> 2Cr3*(aq) + 3Cd(s)
fn g : Y 5, =—0.74V

E -0.40V

o —_
cd®t/cd ~

[R=8.314 J Kl mol™!, F = 96500 C mol™}]

& a9 293 K ¥ 313 K T sgardl & i A1fshan shi g = 21 STt 7 | 3afwfspan
Tferor St <l TTUMT HIFT 78 T 5T R IE AT % | T st # | 3

[fean 2 : log 4 = 0.602, log 2 = 0.301, R = 8.314 J K~! mol}]

56/1/3 ~ 12 ~



20. Identify A and B in each of the following reaction sequence : 1+1=2)

HyNi o

(@) CH,CH,CI-NaCN, o

NaNO/HCL ~— CgH;NH,

7

(b) CGH,NH,

0-5°C HY
21. What are the hydrolysis products of : 2
(a) Sucrose
(b) Lactose
SECTION - C

22. Henry’s law constant for CO, in water is 1.67 x 108 Pa at 298 K. Calculate
the number of moles of CO, in 500 ml of soda water when packed under

2.53 x 10° Pa at the same temperature. 3

23. Calculate A, G° and log K, of the reaction. 3
2Cr(s) + 3Cd%"(aq) — 2Cr3*(aq) + 3Cd(s)

Given ECr3+/Cr =-0.74V

E =-040V

[o]
cd?**/cd

[R=8.314 J K-l mol™!, F = 96500 C mol™}]

24. The rate of a reaction quadruples when the temperature changes from
293 K to 313 K. Calculate the energy of activation of the reaction
assuming that it does not change with temperature. 3

[Given : log 4 = 0.602, log 2=0.301, R = 8.314 J K1 mol]

NNV NN
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25. (A) Trafafaa g stfufsrn o foe yg@ gHee Sag Hl amTsasd : (1+1+1=3)

(B)

(a) Cl |
©\ +HBr ——?
(b) CH,
©/ 1 Hor, .
(¢) HO-HyC

T

3T HH FUTARA T ? Bx1=3)
(a) ARSI ! STShidel |

(b) T T 1-FHATESTIUA H

(c) 2-SHISeA hl &2-2-31 1

26. 3d TeRAT Uil o dcel 39 TR feu MU E - 1+1+1=3)

Sc, T1, V, Cr, Mn, Fe, Co, N1, Cu, Zn
fFrafafad =1 s s

(a)
(b)
(©)

27. (a)

(b)

56/1/3

o

MZ*/M
I T dcd +2 TR TeRIuT 37T § Teh Toel 3T & 3 -1 2
Zn2* G0 TEH 2id &, 1 2

SR H E T STETYRT &Y § €HIcH 8, 1 2

TrefcRaa AlehT ol 37eh TIATH o Td ThH T ST L 1+2=3)
(CH,),NH, CH,CH,NH,,, CH,CH,0H

Frferiad 5 9 Toeh o foTe wwTierd TasieR <IN :

() TR gt WAl o Afaee AfemTse Geeivor ¥ TE SR S HehT |

(i) WETES, WA 6l oiT H H AR 8d & |




25. (A) Draw the structure of the major monohalo product for each of the
following reaction : 1+1+1=3)

@/CHz - CHy Bry, Heat 5
(a) Cl |
©\ +HBr ——?
(b) CHy
Q/OH HCI, Heat o
(¢) HO-HyC

OR
(B) How do you convert : Bx1=3)
(a) Chlorobenzene to biphenyl

(b) Propene to 1-Iodopropane
(¢) 2-bromobutane to but-2-ene.

26. The elements of 3d transition series are given as : 1+1+1=3)
Sc, T1, V, Cr, Mn, Fe, Co, N1, Cu, Zn

Answer the following :

o

MZ/M
(b) Which element is a strong reducing agent in +2 oxidation state and

(a) Copper has exceptionally positive E value, why ?
why ?

(c) Zn?" salts are colourless. Why ?

27. (a) Arrange the following compounds in increasing order of their boiling
point : 1+2=3)
(CH,),NH, CH;CH,NH,, CH;CH,OH.

(b) Give plausible explanation for each of the following :

(1) Aromatic primary amines cannot be prepared by Gabriel
Phthalimide synthesis.

(11) Amides are less basic than amines.

56/1/3 ~ 15 ~ P.T.O.



28. ffaRad sreci w1 aftmiyd =t 3
(a) Thd TR
(b) =ffFTIRTES

(c) ITTerTeh UHHT 317

Qug -

FfTRad e Jehter TG W99 8 | Ti=eg i S e TieT 3R ST Y WeHi & I
G |

29. T AT 1 9 A1 a1 Ui SRS wHT § AN RER 6T |igar § SH A7 AT hHI
Tigar § gfg o w9 § e fohan a2 | Safifsran 1 9 sfirereht 61 wehfd, StfieRTen]
T HigaT, qIHH, IS <hl U, STfierent & o Smwhet 31X wehrer o 3uferfa W
Frefe a2 | sAtvferan 61 A 3rfirerres At wigaT @ THiY gEiia giar 2 | o9 e adrar 2
for arfrfspam =v1 A digar ugl W et ohar B fomr o stfrfspa <1 a9 aweqa o fef st
2, 91 T TANTICHe ®9 § @1 T R | 9 T stfireatad § stfivenren! w1 wigar i ardi
& I k1 ffsrar h1 HIfe a1 a1 & e wen wefyes stfufsear w9 et
Tftefist <t T ST T AR T ot o 7w ues a1y wege et 7, Afifma
1 FTfTehar haetTdl 2 |

et ol & s v
(@ () anfufesaewng? 1+1=2)
(i) wifeet 3rffspan w1 witiya SHifse |
(b)  oT TEoRTeh WR 1Y ShT T T &l & 2 1
Jrgan
(b) 3fveehar sheet wfies stfufshanai @ fote & i vy gt & srefes wife wmefies
3 sifeet safufsran g1 o fore wm Erdt & 2 1

() X HY H S Tt swife i semieehl & 78T giar 8 | afg X =l @igar
@ T R S AT Y o fmior g o A o R e g8 2 1
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28. Define the following terms : 3
(a) Native protein
(b) Nucleotide

(¢) Essential amino acid

SECTION -D

The following questions are case based questions. Read the passage
carefully and answer the questions that follow.

29. The rate of a chemical reaction is expressed either in terms of decrease in
the concentration of reactants or increase in the concentration of a
product per unit time. Rate of the reaction depends upon the nature of
reactants, concentration of reactants, temperature, presence of catalyst,
surface area of the reactants and presence of light. Rate of reaction is
directly related to the concentration of reactant. Rate law states that the
rate of reaction depends upon the concentration terms on which the rate
of reaction actually depends, as observed experimentally. The sum of
powers of the concentration of the reactants in the Rate law expression is
called order of reaction while the number of reacting species taking part
in an elementary reaction which must collide simultaneously in order to
bring about a chemical reaction is called molecularity of the reaction.

Answer the following questions :

(a) (1) Whatis arate determining step ? 1+1=2)
(1) Define complex reaction.
(b) What is the effect of temperature on the rate constant of a reaction ? 1
OR

(b) Why is molecularity applicable only for elementary reactions
whereas order is applicable for elementary as well as complex
reactions ? 1

(¢) The conversion of molecule X to Y follows second order kinetics. If
concentration of X is increased 3 times, how will it affect the rate of
formation of Y ? 1

56/1/3 ~ 17 ~ P.T.O.



30. S~ 9o ¥ I OH THg % Toc AlhIU THIE o HRUT BT JTEHT & Seiagi-
g sifufsramd <o € | 9f6 OH g o— 3 p— feufdi W soide aca &t
ek wgr €, sEfey OH &g et 3 3 Fidwes gien 8 | Ugm-3wa gormgiant
yferemaa Srfrferan o 3eTetor U | U 7 | foreh gy hiFTet <t wimfees gor 1 gregifedd
g 1 AT erfa W ufeegss g o ST & | 98 Ush 9T Tt 2 S hHidl b
AT} I o ToTQ STgerd shi ST 2 |

freferfiaa sl = s i
(a) T BIGT & 98 WiHToT 1 & 31Tk shar @ 7 2
(i) Bry/CS,
(i) ¥ig HNO,
(b) T 1 Wi T & AT T8 alaT & 2 1
(c) <P T Teh YocA 375 8 : hiFToT 31aT shidier 2 ol €IS | 1
e
(¢) T~ ffshan ¥ o oot 3cq1e T [UPAC 9 forg | 1
g - §
31. (A) (a) TFH=fRed T 2+3=5)
(i) T E - 2-5
(i) WIS 30T O U

(b) 30 FF C,H, , ST Toh Teehid A SHAISHIHT 3HTee T Alfirehi B 371 C
=1 fazor < B | A B eeTene Sfon e < B i SR oiv
NaOH forerer < @ oft stffsran sean & 1 2ifires € Wfem vl 78 <o 2
TAfeT STAEIER ST | AR A, B 3T C 9 TgeH HifC |

YT
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30. Phenols undergo electrophilic substitution reactions readily due to the
strong activating effect of OH group attached to the benzene ring. Since,
the OH group increases the electron density more to o— and p— positions
therefore OH group is ortho, para-directing. Reimer-Tiemann reaction is
one of the examples of aldehyde group being introduced on the aromatic
ring of phenol, ortho to the hydroxyl group. This is a general method used
for the ortho-formylation of phenols.
Answer the following questions :
(a) What happens when phenol reacts with 2

(i) Bry/CS,

(i) Conc. HNO,

(b) Why phenol does not undergo protonation readily ? 1
(¢) Which is a stronger acid — phenol or cresol ? Give reason. 1
OR
(¢c) Write the TUPAC name of the product formed in the Reimer-
Tiemann reaction. 1
SECTION - E
31. (A) (a) Carryout the following conversions : (2+3=5)

(1) Ethanal to But-2-enal
(11) Propanoic acid to ethane

(b) An alkene A with molecular formula C,H,, on ozonolysis gives
a mixture of two compounds B and C. Compound B gives
positive Fehling test and also reacts with 1odine and NaOH
solution. Compound C does not give Fehling solution test but

forms 1odoform. Identify the compounds A, B and C.
OR

56/1/3 ~ 19 ~ P.T.O.
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31. (B) U el AMh (A) (306 T CH,;0,) I T HewINH 30T o H1e A
T Hich HETadcIeh 3 (B) 3R Teshiaiad (C) T g7 | (C) I shifkeh
3t o |1 SRR i T (B) ST 3 | Fsiefientor 0 (C) s3¢-1-349 <1 @ |
(A), (B) 3R (C) ! Tg=THT T Bffelfd ARITshIT3T o foTu Temfes aeietor
fafay | 5

32. (A) fmafafed gga 3T % o Gehtor &1 YR, 3R 3R FehiT 07 6t ST
HIT : (2% x 2 = 5)

(a) [Fe(H,0)q*

(b) [NiCl]*
(Y] §&AT : Fe = 26, Ni = 28)

Jegat
32. (B) (a) fTm=feiRaas IUPAC 7™ fafEgu B+2=5)

(i)  [Co(H,0)(CN)(en),]**
(i) [PtCl,]%
(iti) [Cr(NH,),CI(ONO)]*

(b) THFRETR A0l FA1 2 ? Yo & fois a1 goat &t fories 3 st fafa |

33. (A) (a) THfaRed & foiw gw rfufsran foiflew qem 298 K W 8«1 &1 e.m.f.
Titehford shifsTa 3 +2=5)

Sn(s) | Sn* (0.004 M) || H* (0.02 M) | Hy(g) (1 Bar) | Pt (s)

(g : By og, =014V, E% |5y p = 0.00V)

NNV NN
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31. (B) An organic compound (A) (molecular formula CgH,,0,) was

hydrolysed with dilute sulphuric acid to get a carboxylic acid (B) and
an alcohol (C). Oxidation of (C) with chromic acid produced (B). (C)
on dehydration gives But-l-ene. Identify (A), (B) and (C) and write

chemical equations for the reactions involved. 5

32. (A) In the following complex ions, explain the type of hybridisation,
shape and magnetic property : (2% x2=15)
(a) [Fe(H,0)q]**
(b) [NiCl)*
(At. Nos. : Fe = 26, N1 = 28)
OR
32. (B) (a) Write IUPAC names of the following : B+2=5)
(i)  [Co(H,0)(CN)(en),]**
(i) [PtCl]*"
(iii) [Cr(NH,),CI(ONO)]*

(b) What is spectrochemical series ? Write the difference between a

strong field ligand and a weak field ligand.

33. (A) (a) Write the cell reaction and calculate the e.m.f. of the following

cell at 298 K : B+2=5)
Sn(s) | Sn2* (0.004 M) || H* (0.02 M) | H,(g) (1 Bar) | Pt (s)

n®*/Sn

NNV NN

56/1/3 ~ 921 ~ P.T.O.



(b) Tr=faRad o Hro R

33. (B) (a)
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(b)

(i) E°AHI % AUR W, O, 1 WIS T T BHI =M, Wl Tt

NaCl % foga 3ee # CL, 79 goa &t 2 |
(i) TIHW TR CH,COOH 1 =Tershdl 4 &l I 2 |
JreEn
E RS Sl o ST o G B aTell UAIS 3R hell SR 3R smu
et Atfsrar ford | 2+3=5)

0.01 M K,Cr,O-(aq), 0.01 M Cr?*(aq) 3 1.0 x 104 M H*(aq)
Iard e Tt o Tt fawa ot momT R |

aef-Ter At 2

Cr,02 (aq) + 14H*(aq) + 66— 2Cr3*(aq) + TH,0())
3R W goiels fave E° = 1.33 V femn man 2 |

[fem @ - log 10 = 1]




(b) Account for the following ;

(i) On the basis of E° values, O, gas should be liberated at
anode but it is Cl, gas which is liberated in the electrolysis

of aqueous NaCl.
(i) Conductivity of CH;COOH decreases on dilution.
OR

33. (B) (a) Write the anode and cathode reactions and the overall cell

reaction occurring in a lead storage battery during its use. (2 +3 =5)

(b) Calculate the potential for half-cell containing 0.01 M
K,Cr,0-(aq), 0.01 M Cr3* (aq) and 1.0 x 10~ M H*(aq).

The half cell reaction is
Cr,02 (aq) + 14H*(aq) + 66— 2Cr3*(aq) + TH,0()

and the standard electrode potential is given as E°=1.33 V.
[Given : log 10 = 1]

56/1/3 ~ 93 ~
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AT T35
THFIICTRIA 144311 &1 SATYa TIgT SR 37T TeT HIST :

(i)
(ii)
(ii1)
(iv)
(v)
(vi)
(vii)
(viii)

FGIH-TA 4 33 T & | G I SIAATI & |

8 Y¥-U7 qie @US! § [AvTfeid & — @I ®, @, T, 9, TG & |

QU & — Y9 G 1 6 16 TF Tglaehcdid TR & T 8 | T T 1 HF 1 8 |
QS G — T3 G 17 8 21 TF 31 TY-370 THR & T 8 | T4 T34 2 371 1 3 |
GUE T — T G 22 § 28 TF 753N THR & 97 8 | Tk T97 3 bl H12 |
QUL G — J¥ G 29 TUT 30 FH-ATENNT I97 & | T T 4 31 T8 |

TS T — J9 G&IT 31 T 33 31e -3 bR & ¥ 8 | I T 5 STl T 2 |

Y¥A-9 H G Toohed 781 1591 7191 & | FEIT, @UE & & HAldRh 37 G4l Gusl & o Jel 4
HITRF Taehed 1 = a1 T3 |

(ix) A 1o gi¥aTfera wieqfefat & forq 3771 Je7-97 & |
(x) P F T ATATE |
QU &
o GEAT 1 G 16 T Tgiashed i JohR & 1 37 & T 8 | 16x1=16
1. Tt Sepa-temate @ # frefarRaa stufsran et 2 -
2Cu* (aq) + Zn (s) — 2Cu(s) + Zn?* (aq)
Bl =128V
JAY-Y rffsrar ST sedt R, Ot o g9y forye st o/ =i 2
(A)  fava e
(B)  [Zn2%*] 9e4 W IE T |
(C) [Cu’] 9@ WIE & |
(D)  [Zn%*) S T I S |
2.  Ti%, Cr3*, Fe?* 3 Ni%* Ia1 # U i foretaa o waffres woms a2
(A Ti%* B) Cr’*
(C) Fe?* (D) N2t
[FHT9] shHTeR : Ti = 22, Cr =24, Fe =26, Ni = 28]
—_— ANANANANANANANNAANAANANANNN
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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Section A, B, C, D and E.

(iti) Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

(iv) Section B - questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

(v)  Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

(vi) Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

(vii) Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

(viit) There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

(ix)  Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Use of calculator is not allowed.

SECTION A
Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each. 16x1=16
1. In an electrochemical cell, the following reaction takes place :
2Cu* (aq) + Zn (s) > 2Cu (s) + Zn®* (aq)

EO 1 = 128V

cel

As the reaction progresses, what will happen to the overall voltage of the
cell ?

(A) Voltage will remain constant.
(B) It will decrease as [Zn2+] increases.
(C) It will increase as [Cu®] increases.

(D) It will increase as [Zn2+] increases.

2. Out of Ti%*, Cr®*, Fe?* and Ni?* ions, the one which is the most stable
ion in aqueous solution is :

(A T3t (B) Crd*

(C) Fet (D) NiZ*
[Atomic number : Ti = 22, Cr = 24, Fe =26, Ni = 28]
ANANNANANANNANAAANANANNN
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BIHAM sHTHTES fefisRtor srffsra freforfiad o & foress grr St i @ 2

4) R-NO,

(B) R-NH,

(C) R-CH,- NH,

(D) R-CO - NH,

(A) oI foerar areft T & fofe e
(B) e forcrerar arett 4 o fofw Jawr
(C) @t 7t ok for Rl

(D) &) i fereraar @ deifera 72 ©

frfofaa sreiersge it gered G H fafi= e RAT[T i wedifend [T T

2 | UL hrel Rl forer G © Gedifohd foram mar @ 2
CH,OH

A 1
B) 2
< 3
(D) 5
frefaiaa rui o A gt shomT 2
(A)  La 9r&de § GshHUT 207t AT o -T2 € |
(B)  Zr 3R Hf hl qeaTivgeh Heamd o a9 gidi @ |
(C) T feaara g g |
(D) La%* @ Lu’* a% stafies Ssarsedi 2
m ANNANNANANAAANAAANANANANN
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Hoffmann Bromamide degradation reaction is given by :

(A)
(B)
(&)
(D)

R - NO,
R- NH,

R - CH, — NH,
R - CO - NH,

The value of Henry’s constant K, is

(A)
(B)
(&)
(D)

greater for gases with higher solubility
greater for gases with lower solubility
constant for all gases

not related to the solubility of gases

In the Haworth structure of the following carbohydrate, various carbon

atoms have been numbered. The anomeric carbon is numbered as :

(A)
(B)
(&)
(D)

Out of the following statements, the correct statement is :

(A)
(B)
(®)
(D)

CH,OH

Ot W N -

La is actually not an element of transition series.
Zr and Hf have almost identical atomic radii.
Lanthanoids are radioactive.

Ionic radius increases from La®* to Lu®*.

#5#

P.T.O.
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e &t 18 SAfforan oTsRm H, Y o e arft

NH,
NaNOZ > X CQH5OH\ v
HCl ~ -

(et 0-5°C

OH
w O » )
NO, NoCI”

2-SHISH, 1-5THISY, 2SI ST 1SN § 8 shiH-61 3] fopiet Fehf s

27

(A)  25Heg
(B)  15MHsgeT
(C) 2w
(D) 1-SHSET

HSHHOT YTl o AR Toremt § & hiH-81 38 IcHh 1 WITd a8 i A1
AT ?

(A) 3= TR

(B) 3= AT T

(C)  Toemq fmior

(D)  uREdIT AT STaEaTd

FeO % 1 1 %l Fe,04 H Sallhd i o 7T fohc fore[a 3TremT o Strerearehan
BT 2

(A) 1F
(B) 2F
(C) 3F
(D) 4F
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-th%:

7. In the given reaction sequence, the structure of Y would be :
NH,
NaN02 > X 02H5OH\ v
HCl ~ -
(Aniline) 0-5%C
OH
o o0
+ —
NO, NoCl
o O o Y
8. Out of 2-Bromobutane, 1-Bromobutane, 2-Bromopropane and

1-Bromopropane, the molecule which is chiral in nature is :
(A)  2-Bromobutane

(B)  1-Bromobutane

(C)  2-Bromopropane

(D) 1-Bromopropane

9. Which of the following properties of transition metals enables them to
behave as catalysts ?

(A) High melting point
(B) High ionisation enthalpy
(C)  Alloy formation

(D) Variable oxidation states

10. What amount of electric charge is required for the oxidation of 1 mole of
FeO to Fey,O3 ?

(A) 1F
(B) 2F
(C) 3F
(D) 4F
I ANNNIANANANNAANANANN
56/4/3 #T# P.T.O.
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11.  Yceniaral ol @% HyS O, 3 TTer T8 ot WX Yeahi sidl & | STffsha ot Jro =ror 2 -
(A)  HTSTRITI T ST
(B) TR SAAT
(C)  USHITICT 3] T SIS IR
(D) = &I foda

12.  diferRciem AR &1 e 3T HY & =m9e SITET @ | DDT +f U 1eid aewrl
difeTeetior AT 2 | 978 & T
(A) HERETE

(B) 3

(C)  Safarferofia Fiearsft
(D)  ASaEeRtoi shereft

v ST 13 @ 16 % forg, 3t e 12T 18 § — 8 ok ot Afremer (A) T geR &
&HRT (R) ST 3ifehe febam 141 8 | 37 991 o @&l 3w A= 3 71w *ist (A), (B), (C)

R (D) 7 & gAa g |
(A)  ANTRY (A) 3R FRT (R) IET T & 3R HRT (R), ANTHYT (A) T &t
ST HLAT R |
(B) AU (A) R HRUN (R) 3T €l &, T HROT (R), AR (A) 1 €&t
ST 7T FATR |

(C) AN (A) Hel ®, T 1T (R) T 2 |
(D) AT (A) T &, T R0T (R) HET 2 |

13. 39T (A) :

PR (R) :

14. 39T (A) :

R (R) :

15. 39T (A) :

FRI (R) :

16. 3fYFHIT (A) :

R (R) :

56/4/3

Ufefi ot g § Ui HeTse i aehia § |
et o UEifeefeRtor & aRumHEaEyT AIEdeH W S S Tl
2|

FIIE A T 81 3 |
FIIE T 4 01 9 3d-FHF A S |

n-S[A SIHTES H ToHT H n-S[EA FARTES T FaA2Ioh IoaIal sl

2|
C — Br 319 I a1 § C — Cl 3Tee 311k g e e |

STeita NaCl T JE[d-3T98e his T H,y 3R A W Cl, 3T 8 |
H,0 T 3T9eTT TR o1 SATeTeRtr fora Ssaar g 2 |

#8#
E—



EE
11.  Alkenes are formed by heating alcohols with conc. HySO,. The first step
in the reaction is :

(A) formation of carbocation

(B) formation of ester

(C)  protonation of alcohol molecule
(D) elimination of water

12. Polyhalogen compounds have wide application in industries and
agriculture. DDT is also a very important polyhalogen compound. It is a :

(A) greenhouse gas

(B) fertilizer

(C)  biodegradable insecticide

(D)  non-biodegradable insecticide

For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : Acetanilide is less basic than aniline.

Reason (R):  Acetylation of aniline results in decrease of electron
density on nitrogen.

14. Assertion (A) : Cuprous salts are diamagnetic.

Reason (R):  Cuprous ion has completely filled 3d-orbitals.

15. Assertion (A) : n-Butyl chloride has higher boiling point than
n-Butyl bromide.

Reason (R): C - Cl bond is more polar than C — Br bond.

16.  Assertion (A) : Electrolysis of aqueous NaCl gives H, at cathode and Cl,
at anode.
Reason (R):  Chlorine has higher oxidation potential than H,O.

ANANAANAANAANAAANAAAANAANNA

56/4/3 #9# P.T.O.
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17.

18.

19.

20.

21.
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LCLERCH
STaTah UHIHT STRaAl § 3T ST § 2 UHHHT 3TReT AT SRid o o1 Bid & 2
frfrfiaa stiwfsranstl o g aaret st weem fafla
Q NaBH,

CHyCHy —C— O - CHy ——>
(%) H

CH,

|
(@ 6CH3-C-O0OH +2Al ——

|
CH,4

3G G 1 A I qieare frflea fory srdtett siafier sris # fagd Ss1 JaM & %
ToTT ST o AT T O | 36T Ush o oft ferfau |

PdCl, . 2KCl, AgNO, @™ & a1 AgCl 1 /@& T a1 & | 9% &
HTEHTH g AR IUPAC ™ faflay |

@) Ay (g) 3R B, (g)  oftar ATIRAT Tk s wwardt o & <Y 775 | Affsram o

o1 o e g TR
a7 = k[Ay] [By]
T i fer TEd gu Afs fufsrr Fm F 1 51 A, (g) fre T, dr sifufsen
3T e 3T feertien H aftard i ymfe shif |
JAAqAT
@) ot SaferehTaR ‘A’ T STTeIeH BIaT © | ‘A’ St Tigar s 71 e sfatd ©
i T 58 = & 7s |l & siferd fomam
qr/Ee [Al/M
0 0-88
1 0-44
2 0-22
3 0-11

S0 A T SATRST o SATUR W, AR T Hife ht ITIfh HINT 7R 36
ot T o =isten foflam |

#10 #
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SECTION B
17. What is meant by essential amino acids ? Why are amino acids
amphoteric in nature ? 2
18.  Write the structures of the main products of the following reactions : 2
O NaBH,
CH,CHy -C-0-CHg ———>
(a) |l
0O
CH,q

|
(b) 6CHg—C—OH +2A1 — >

|
CH,

19. Name and define the cell which was used for providing electric power in
the Apollo space programme. Also write its one advantage. 2

20. PdCl,.2KCl does not give precipitate of AgCl with AgNOg solution.
Write the structural formula and TUPAC name of the complex. 2

21. (a) The reaction between A, (g) and B, (g) was carried out in a sealed

isothermal container. The rate law for the reaction was found to
be :

Rate = k[A,] [B,]
If 1 mole of Ay(g) was added to the reaction chamber and the

temperature was kept constant, then predict the change in rate of
the reaction and the rate constant. 2

OR

(b) Reactant ‘A’ wunderwent a decomposition reaction. The
concentration of ‘A’ was measured periodically and recorded in the
table given below :

Time/Hours [A]/M
0 0-88
1 0-44
2 0-22
3 0-11
Based on the above data, predict the order of the reaction and write
the expression for the rate law. 2
N ANANANNNANNAANAAANAANAANANNA
56/4/3 #11 # P.T.O.
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22,

23.

24.

25.

56/4/3

Qs T

frafafaa gee Yeror 3 fore e Ao -
(&)  Mn3+ AT TR © Safeh Cr2+ 3 FAU=IF § TTT 1 T d-heTeh
fo=me (d) Th e R |

(@) A e sh TeT H ok o W GO v o offel UforATTS STehert JAfereh
BIATR |

(M) H, B, C 31 N = |1 HshHUT 41U S5l SAfereh e # Sauepreht Afirs srd
2|

CgHgO 3TIUae F AT I3 WA AR ‘A’ aFTeish 2,4-DNP wlieor a1 2 | I8
Tifeaw BTEHISTREEE & a1y AR fort s W R B’ 1 fietr sfaa gar = |
AR ‘A’ e STET BT SATeRHe o a1 SATHTRAT 781 Ll &; KMnO,, 3 €1
oI TR0 T TG T (oTeh 3T ‘C’ T 8 | ‘A, ‘B’ 3R C” <t BT=HTY T8
HITT | 396 TUPAC A ot difsre |

U8 ¢ SR Hforfad et i saaféerd Hifem ;

(®) CoHNH,, (CoHs),NH, CgH-NHCH;, C4H-NH,
pKy, AT % Hed §U A H

@) C,H;OH, C,H;NH,, (CH,),NH
T o Sed gY A H

(M  CgH;NH,, (CoH;),NH, C,H-NH,
ST H forerardT o sed gU A

@) Tmffad o fore o i -
(i) - FTAES HT T H UTd FARTEE ST AT & STt-3Aqeted
FATE |
(i)  Ufcohd 2ATES] ol SIo fHoat TTIATES o 9T 3T feRira formam STt & a«

HATEHHIATES 594 ¢ |

#12 #
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SECTION C

22.  Give explanation for each of the following observations : 3

(a)  With the same d-orbital configuration (d4), Mn3* ion is an oxidising
agent whereas Cr2* ion is a reducing agent.

(b)  Actinoid contraction is greater from element to element than that
among lanthanoids.

(c)  Transition metals form large number of interstitial compounds
with H, B, C and N.

23. An aromatic compound ‘A’ with molecular formula CgHgO gives positive
2,4-DNP test. It gives yellow precipitate. of compound ‘B’ on treatment
with sodium hypoiodite. Compound ‘A’ does not react with Tollen’s or
Fehling’s reagent; on drastic oxidation with KMnO, it forms a carboxylic
acid ‘C’. Elucidate the structures of A, B and C. Also give their IUPAC

names. 3

24. Arrange the following compounds as asked : 3

(a) in decreasing order of pKj, values

CoHsNH,, (C,Hy),NH, CcH,NHCH;, C;H-NH,

(b)  increasing order of boiling point

C,H;OH, C,H NH,, (CH;),NH

(c)  increasing order of solubility in water

CH5NH,, (CoH),NH, C,HNH,

25. (a) Account for the following : 3

1) Allyl chloride 1is hydrolysed more readily than
n-propyl chloride.

(ii)  Isocyanides are formed when alkyl halides are treated with
silver cyanide.

56/4/3 #13 # P.T.O.



EIaE
o

26.

27.

28.
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@)

(h)

@)

(i)  Sy\2 SATHRAT H ¢ FANTS 31 o § HIA Faiigs OH A=A
o Trer Sferen wfterar & AR AT g |

AT
‘A FR B’ o W G forasht ffetiaa stfsrfsramat st gt hifs ;
() CHyCH=CH, —HBr__, o FEEKOH
RRIC2SIERS

(i) CHyCH,CHCH, Qfa'i'g"i'a“ KOH | HBr g

Cl

i) A —M&, cH,cHMgCl 20, B

(T 3ITE)

T qAEH-FARANUA R aH % [ "ifedw  WdfaEss 3R
- FAZE T STANT FoRAT ST | 8 2 3o =amen WY |
Tl - MU $oR S o fIg STaresh Sugwh TRfesen warelt o1 gl
I U 30 IR AT tfored S |

I IfcaAftgd e T IUPAC 91 €T |

NaOH o7 Ueh STt foreiae ST T—7 3 G007 ST shi AT & 25°C TR 38T Hiek

M 28 g mol~! R TR | 38 faerE § NaOH &1 wfawrd forisi ufterfera
FIfST |

[FHT] 5eATH : Na = 23-0u, O=16:0u, H=1-0u]

25°C W feferfiaa 1Ot sl St o ST Ot o1 8 farva gferfara Hifse
Al/AI%* (0-002 M) 3R Ni/NiZ* (0-002 M)

femmg: B ,,  =-025V
Ni“"/Ni

E =-—166V

0
AI%T /Al
log 5 = 0-6990

#14 #
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26.

217.

28.

56/4/3

(iii) Methyl chloride reacts faster with OH ion in SN2 reaction
than t-butyl chloride.

OR
(b) Complete the following reactions by writing the structural
formulae of ‘A’ and ‘B’ : 3
: _ HBr ., aq.KOH .,
(1) CH3CH—CH2 Peroxide > A > B
(i)  CH,CH,CHCH, —21¢XOH o HBr ,
Cl
i) A — M8, cH cHMgOl 20, B
H (Main product)

(a) Can sodium propoxide and t-butyl chloride be used for the
preparation of t-butyl propyl ether ? Give suitable explanation.
Justify your answer by suggesting the appropriate starting
material required for the preparation of t-butyl propyl ether. 2

(b) Give the IUPAC name of the above mentioned ether. 1

An aqueous solution of NaOH was made and its molar mass from the
measurement of osmotic pressure at 25°C was found to be 28 g mol 1.

Calculate the percentage dissociation of NaOH in this solution. 3
[Atomic mass: Na=23'0u, O=16:0u, H=1-0 u]

Calculate the cell voltage of the voltaic cell which is set up by joining the
following half-cells at 25°C. 3

Al/AI3* (0-002 M) and Ni/NiZ* (0-002 M)

Given : El(iI'er/N' =-025V
1 1
0 —_ B
EA13+/A1 =—166V
log 5 =0-6990

#15 # P.T.O.
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29.

30.
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TR foreta sht AT Tlohd TRWTST o STTER 6t S1a 13 Tveflst o 7oAl o
W THM A=AATshAT et 1 hid & | (I e oo © foh ehl ohl Afshardl STeht
HiZAT o SRR BNl 8 1) T IS0 @ 78 ¥ e (FaT qeieEd, O 6 SHee
firoroml, ETsgiete frarom) o foTu Faet sTuaTaTeHe YR H & o 2t @ | afant
foreret o forsmr o Eifird seReott 5 & == o1 ST ded & FRIiToh foeTeh o day # T
qq Torera &1 STTeRIq: SRR FUd & | 9 G810 ohi 36 q2 | 3 off wmel e for
T3 o o o et # foreires o sae 1 aui i % foTg st &9 @ 31d
ToraT oI JEETLoTT o HTearH § SEARTIdeh! ST foreTrreh o AText sqarer i frfad fora
ST T § |
frfafad st & s s
@) o 53 e 1 T et iR St TSee am @ FomTensh foier awitar

2 | 39 forare o I wRoT R 2
@) (1) aTIRiier Fagd I foered & foe teee fiem samsue |

ateraT

@) (i) USee H g T e o e ey Reurfa 2 | feooft fifvw
(M) TS foera o &1 oteqor farfaw |

g R 2-festtadigee &t St foqm & Tewqul e 8 | 37k Je Agwrqof
a3 & o wiehe gy 5-feufa & sgar @ | 9 1-, 216 3R Z13-Hiehe &9 qo
3-5 Th WHIHIEHS HEEQU & | O AR Ui, wserg o fesitausae &
|1 AMRT T T H&T o1 o1 § | S I A AR RS sgea= Tgete et &
| T A 8, AT A R TEe HEard & |

Frfafa ge i & s i
(&) 9 DNA &l SA-AuHfed fRaT SITar & a7 Icd1e a7 2 ELEHT o day |
DNA fFd TR RNA & fir=1 8 2

@)  fERES SR FEEs | S Ty iy |
M (1) g 3TFA o &1 HE@YUl Yol 1 e HITIT |
HAAAT

M () & IAITEE! i SiTe aTel S T A1 15T | 38 & 6T 7 forfag
St RNA o Ifoiierss | U ST @ Aifehd DNA # 78 |
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SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29.  According to the generally accepted definition of the ideal solution there
are equal interaction forces acting between molecules belonging to the
same or different species. (This is equivalent to the statement that the
activity of the components equals the concentration.) Strictly speaking,
this condition is fulfilled only in exceptional cases for mixtures (optical
isomers, isotopic mixtures of an element, hydrocarbon mixtures). It is
still usual to talk about ideal solutions as limiting cases in reality since
very dilute solutions behave ideally with respect to the solvent. This view
is further supported by the fact that Raoult’s law empirically found for
describing the behaviour of the solvent in dilute solutions can be deduced
thermodynamically via the assumption of ideal behaviour of the solvent.
Answer the following questions :

(a) Give one example of miscible liquid pair which shows negative
deviation from Raoult’s law. What is the reason for such deviation ? 2

(b) () State Raoult’s law for a solution containing volatile
components. 1
OR

(b) (1) Raoult’s law is a special case of Henry’s law. Comment.
(c)  Write two characteristics of an ideal solution.

30. Ribose and 2-deoxyribose have an important role in biology. Among the
most important derivatives are those with phosphate groups attached at
the 5 position. Mono-, di- and tri-phosphate forms are important, as well
as 3-5 cyclic monophosphates. Purines and pyrimidines form an
important class of compounds with ribose and deoxyribose. When these
purine and pyrimidine derivatives are coupled to a ribose sugar, they are
called nucleosides.

Answer the following questions :

(a) What products would be formed when DNA is hydrolysed ? How is
DNA different from RNA with reference to a structure ? 2

(b) Differentiate between nucleotide and nucleoside.
(c) (1) Mention two important functions of nucleic acid.
OR

(c) (i1)) Name the linkage which joins two nucleotides. Name the base
that is found in nucleotide of RNA but not in DNA. 1

I ANANAANAANAANAAANAAAANAANNA
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31.

56/4/3

(h)

)

(1)

(ii)

(ii)

Qs

aﬂwa‘ﬁ‘w:

(D [Ni(CO),| whrgmrhiar & Safh [NiCl,|% Fweh & |
[IEATY] SRHTe : Ni = 28]

(II) NH, 3! Q&1 H CO T Tedl Hhat FHHF ¢ |

(III) €% [Co(en)yCly]* T foaer THTEE aoT 70 2 |

fortea &= frgia 1 ST #:id §¢ Fedt & swwasha dgar o
frrfrfia =t suftefa o srpfo seiadiHT i s fafag -

I 9o & forree

(II) 3o & forres
[IATY] SFHT : Fe = 26]

YT

frferiaa Dfiert srT Tefta aaTe™adr & 9o ot AW fafay | 39
G GyTarE ot foe off s |

(D [Co(NHg)gl [Cr(CN)gl
(ID  [Colen)gl®*
(III) [CO(NH3)3(NO2)3]

goict & 3 gaeT &l forreel o e e wm SR | forrs St
SIS [ohH eI Ehet o T=IshuT shl ST shidll & 2
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SECTION E

31. (a) (1) Give reasons :

D [Ni(CO)4] is diamagnetic whereas [NiCl4]2_ is

paramagnetic. [Atomic number : Ni = 28] 1
(I  CO is a stronger complexing agent than NH,. 1

(III) The trans isomer of complex [Co(en),Cly]l™ is optically

inactive. 1

(ii))  Using Crystal Field theory, write the number of unpaired

electrons in octahedral complexes of Fe3* in the presence of : 2
(D Strong field ligand
(II) Weak field ligand

[Atomic number : Fe = 26]

OR

(b) @) Name the type of isomerism exhibited by the following

compounds. Also draw their corresponding isomers.

(I [Co(en)s]®* 1
(IID)  [Co(NH4)3(NOy)s] 1

(i1)  Differentiate between weak field and strong field ligands.
How does the strength of the ligand influence the spin of the

complex ? 2
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(h)

)

(i)

(i1)

(i)

(i1)

ST ShITE ShT SATIHAT ;
N,O5 (g) > 2NO, () + %oz ®)
% T N0 1 TR @i5ar 1:2 x 1072 mol L1 off | 60 firte %

TEETd NoyO5 1 TiEaT 0-2 x 1072 mol L1 oft | 318 K W aAfufsran

1 AT ferieh giterfora shifsTe |
[log 6 = 0-778]

FreferRaa & forw o difsie -

(D B Hictd THmEie aeieor o Sur W fet stiwfrar &
TS 1 Tl T Tahd |

(I) =1 fg-aTupeR stfwfsran fafre aftfefs & nfaerd: wom ife frar
ghdl 2 |

AUAT

298 K & W a9 & 10 K 3T gfg & |rer foreft Tamafen stfifsran s
ST QI B ST € | Ao St () oAl TTOHT HHfSfT |
[2:303 R = 1915 JK ! mol™L, log 2 = 03]
SRR
9H,0, —L1— 2H,0 + 0,
o fore eanfera fomafarfer e yepm 2 -

I  Hy0p+1 —— H,0 + 10~ (A=)
(ID HyO0y + 107 —— Hy,0 + 17 + O, (cften)
(1) Atrfsrar o fore o foem forfaw |
(2)  Afufsrar i gum shife e aqrfogerdr farfag |
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56/4/3

(a)

(b)

(i)

(i1)

(1)

(ii)

The initial concentration of NyOg in the first order reaction :
1
was 12 x 1072 mol L™1. The concentration of N205 after

60 minutes was 02 x 1072 mol L~!. Calculate the rate

constant of the reaction at 318 K. 3
[log 6 = 0-778]
Account for the following :

D We cannot determine the order of a reaction by taking

into consideration the balanced chemical equation. 1

(II) A bimolecular reaction may become kinetically of first

order under a specified condition. 1

OR

The rate of the chemical reaction doubles for an increase of

10 K in absolute temperature from 298 K. Calculate
activation energy (E,). 3

[2:303 R = 19-15 JK ! mol™!, log 2 = 0-3]
For a reaction :
9H,0, —1 5 2H,0 + 0,

the proposed mechanism is as given below :

D H202 +I — H2O + I0™ (slow)

(ID H202 +I07 —— H2O +1 + 02 (fast)

(1) Write rate law for the reaction.

(2) Write the overall order and molecularity of the

reaction. 2
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(h)

@)

(i1)

(i)

(i1)

T IcATaT ohl e forgert Hfetfiad stffsramatl =t quf shifsig :

HoNCONH - NH

(I (CHy),Cd + 2CH;COCl ——>

COCl1 H,
(I11) >
Pd — BaSO,

frfafgd @fie reat § fovg w0 & g o wemies e
A

(D) U desiiue 37T desiigeh 3TFel

AD) A ST IO

AUAT

FTARad e HYeIooT 3 ¢ §U Me UaTe, SferHe STeia Scumel
=1 for@et qut hIfTT

©/CHZCH3 () KMnO,, KOH
) Gi) Hy0*

a =cH, > >—cHo

)

Ag(NHo)ol*
(I1T) tl \AgMHghl

CHO

fefaritaa suT=aer g hifsg
(I)  d=aifcedee 9 dihHAT
(ID) difceess ¥ 3-%iHd TuAT
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56/4/3

(a)

(b)

(i)

(ii)

(1)

(ii)

Complete the following reactions by writing the structure of
the main products :

HoNCONH - NH

(I (CHy),Cd + 2CH,COCl — >

COCl1
H
(I1D) 2,
Pd —_ BaSO4

Give simple chemical test to distinguish between the
following pairs of compounds :

D Ethyl benzoate and benzoic acid

(II) Propanal and propanone
OR

Complete each synthesis by giving missing starting
material, reagent or products :

©/CHZCH3 () KMnO,, KOH
w2+ Orono

)

Ag(NHq)o|*
(I1T) tl \AgMNHghl”

CHO

Carry out the following conversions :
D Benzaldehyde to Benzophenone
(II) Benzaldehyde to 3-phenyl propanol

#23 #
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General Instructions :

Read the following instructions carefully and follow them :

56/1/1

()
(1)
(iii)
(tv)
(v)
(vi)
(vii)

This question paper contains 33 questions. All questions are
compulsory.

This question paper is divided into five sections — Section A, B, C, D
and E.

Section A - questions number 1 to 16 are multiple choice type
questions. Each question carries 1 mark.

Section B - questions number 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type
questions. Each question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions.
Each question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions.
Each question carries § marks.

(viit) There s no overall choice given in the question paper. However, an

(ix)
(x)

internal choice has been prouvided in few questions in all the sections
except Section —A.

Kindly note that there is a separate question paper for Visually
Impaired candidates.

Use of calculator is NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63 x 10734 Js

e=1.6x10"1C

Ho=4mn x 107" Tm A~

gy = 8.854 x 10712 C2 N1 m~2

1
Te. =9x 109N m2C2

Mass of electron (m,) = 9.1 x 103! kg.

Mass of neutron = 1.675 x 1027 kg.

Mass of proton = 1.673 x 10~27 kg.

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann’s constant = 1.38 x 1023 JK~!
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1.

GO H oo 3T STIETT=T Hiek gem™
(A) e (B) =
(C) smfEfdd @m (D) e s AR Rt aerm

Sn**/Sn2* gm & ¢ AW seiadis fawa +0.15 V 3R Cr3*/Cr 3w & foru =g
—0.74 V 3 | &1 9 0N Aok Fare3it § GAfid geht Teh et b1 fmior i & | A
forva g

(A) +1.19V (B) +0.89V

(C) +0.18V (D) +1.83V

I ST 56 TshUf hIvf AT 3R Hefi vl 9o & e &t @ | Crdt 3me
(TTHTY] hHTeh : Cr = 24) T T=IshUT TTH Jeehi STl A 7

(A) 2.87 B.M. (B) 3.87 B.M.

(C) 3.47 B.M. (D) 3.57 B.M.

3t KMnO,, §hTse ol HATa{Tehd ot &dl &

A) 8,0%# (B) S,0%#

(C) SO, (e (D) SO% ¥

[Pt(NH,),Cl,]*" 1 9&l [UPAC 7™ &
(A) SEURHSEEE AT (11)
(B) SHURHSEEANEATEH (IV)
(C) SHRUAHSEFANE I (0)
(D) TRUHHSEFNERIEE (IV)
ffcTRaa firRi o1 3o T2 o Tgd T H HafEd i -
CH s
() ,CH—CH,Br (i) CHyCH,CH,CH,Br (i) HSC—(lz— CH,
CH,

Br
EHETES
(A) (i) < () < (iii) B) () < (ii) < (iii)
(C) ()< (@) <@ (D) (@) < @{1) < (@)

NNV NN NN
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SECTION - A (16 x 1 =16)
Questions No. 1 to 16 are Multiple Choice type questions carrying 1 mark

each.
1. In case of association, abnormal molar mass of solute will
(A) 1increase (B) decrease
(C) remain same (D) first increase and then decrease

2.  Standard electrode potential for Sn*"/Sn2* couple is +0.15 V and that for
the Cr3*/Cr couple is —0.74 V. The two couples in their standard states are
connected to make a cell. The cell potential will be
A) +1.19V (B) +0.89V
(C) +0.18V (D) +1.83V

3. The magnetic moment is associated with its spin angular momentum and

orbital angular momentum. Spin only magnetic moment value of Cr3" ion
(Atomic no. : Cr = 24) 1s

(A) 2.87 B.M. (B) 3.87 B.M.

(C) 3.47 B.M. (D) 3.57 B.M.
4. Acidified KMnO, oxidises sulphite to

A) S,0% (B) S,0%

(€©) SO, (D) SO%

5.  The correct IUPAC name of [Pt(NH,),Cl,] 2 is
(A) Diamminedichloridoplatinum (II)
(B) Diamminedichloridoplatinum (IV)
(C) Diamminedichloridoplatinum (O)
(D) Diamminedichloridoplatinate (IV)

6. Arrange the following compounds in increasing order of their boiling points :

CH, (|3H3

(1) >CH - CH,Br (i) CH;CH,CH,CH,Br (iii)) H;C - (|J — CH4
CH; Br

The correct order is

(A (1) < () < (111) B) (1) < (@11) < (i11)

(C) (@i1) < (1) < (1) D) (@i1) < ({1) < (1)

NNV NN
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7. e fgatmorieres gfwemom stfirfsran & 1o aTet Ufeshet daiTse  wftifera 8

(A) Tor=mE 1 gr (B) it forsror o1 o1
(C) Tomame =1 wiae= (D) &G 1 fmi
8. fTfafgadsraamed e smsa a2 ?
(A) C4H,OH >H,0 > ROH (B) C4H,OH >ROH > H,0
(©) ROH > C,H,0H > H,0 (D) H,0 > C,H,OH > ROH

9.  Wifter AT SHTES 1 CO,, 6 @1 AT i o TR IFA TAHTEH i T

T AT 37 2
(A) C,H.COOH (B) C,H,COOH
(C) CH,COOH (D) C,H.OH
10. TIUHTES I TUHH ¥ aialda s o T ged 3a0 1 2
(A)  H, = e

(B) Siefr NaOH # Br,
(C) ATl HIThHIE shi ITFEATT T STREH
(D) 3H LiAIH,

11. T=fefad o & M 91 A b < faw § 9 781 8 2
(A) I8 Th TeeoadE 2 |
(B) HI o 1% TH shid T Ig n-2F8 sHTT R |
(C) I8 REHE €9 1 T BT ¢ |
(D) I8 Rre-vdem aEiear g |

12. 3R S o foTu T < 975 forera o W@ T et W pe SaT 8, fifeh
(A) & YUHEIT < HRUT oA T hicll & |
(B) I 3cshH TRIERTT o 0T el @I <l # |
(C) I 3cshH TRTERTT o HRUT ST 9T ShidT 2 |
(D) & YTHT % HRT el W &l § |
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7. Alkyl halides undergoing nucleophilic bimolecular substitution reaction

involve
(A) retention of configuration (B) formation of racemic mixture
(C) 1inversion of configuration (D) formation of carbocation

8.  Which is the correct order of acid strength from the following ?
(A) CzH,OH>H,0>ROH B) CzH,OH>ROH>H,0

(©) ROH > C,H,OH > H,0 (D) H,0 > C,H,O0H > ROH

9. The acid formed when propyl magnesium bromide is treated with CO,
followed by acid hydrolysis is :
A) C4H,COOH B) C,H,COOH
(C) CH3;COOH (D) C4H,OH

10. The best reagent for converting propanamide into propanamine 1is

(A) excess H,
(B) Br, in aqueous NaOH

(C) 1iodine in the presence of red phosphorus
(D) LiAlH, in ether

11. Which of the following statements is not true about glucose ?
(A) Itis an aldohexose.
(B) On heating with HI it forms n-hexane.
(C) It exists in furanose form.
(D) It does not give Schiff’s test.

12. An unripe mango placed in a concentrated salt solution to prepare pickle,
shrivels because
(A) 1t gains water due to osmosis
(B) it loses water due to reverse osmosis
(C) 1t gains water due to reverse osmosis
(D) 1t loses water due to osmosis

56/1/1 ~7 ~ P.T.O.



13.

14.

15.

16.

TR AT 13 € 16 % 7T, §1 e QU MU & — T Tk 1 316 (A) 71 GHL ol

1T (R) BRI 3feRa foparm T 2 | 39 et % Wt I A g it (A), (B), (C) 3w

(D) # 8 FFH QAT :

(A) AR (A) 3R SR (R) SHT T 8 3T HROT (R), 1Mo (A) i T =men
HATR |

(B) FfrepYd (A) 3R %W (R) GHI HEl &, Tg %1 (R), AR (A) I wel
ST T L € |

(C) 3 (A) e, g BT (R) 7o € |

(D) (e (A) TTerd B, T 1T (R) HEI R |

FwET (A) @ [Cr(H,0)4]CL, 71 [Fe(H,0)4]Cl, BT Hhet o IETEI & |
SR (R) : g1 < 91 e Tef} fofilg U YR & 2 |

AR (A)  : Uonet 2ogel o Faoh M s H 5ed @ : RI> RBr > RCI > RF |
%I (R) : Ufehdl FIRISS, SMTES 3R SARIISEE & FaUHTS oI SAfuaew
ZEAHT SITel BISEIehTeH ohi o H sh1th 312reh 81l € |

AR (A)  : TAATS Bl TR HUTRITHIA T 3fereh BT 2 |
R (R) : TIATA § 37 ST BISSS oY BT 2 |

IR (A)  : TTREHA % il @l TTR{aR 9 90 SH 9T o-UHET 3T

Y19 HUTh 2Id 2 |
%11 (R) : JFrRTST WTehfereh ¥4 & UTC M aTe T 37l § L-fa=ma gran 2 |
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For questions number 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given

below :

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the

correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : [Cr(H,0)4]Cl, and [Fe(H,0)4]Cl, are examples of
homoleptic complexes.

Reason (R) : All the ligands attached to the metal are the same.

14. Assertion (A) : The boiling points of alkyl halides decrease in the order :
RI > RBr > RCI > RF.

Reason (R) : The boiling points of alkyl chlorides, bromides and
iodides are considerably higher than that of the

hydrocarbon of comparable molecular mass.

15. Assertion (A) : The boiling point of ethanol is higher than that of

methoxymethane.

Reason (R) : There is intramolecular hydrogen bonding in ethanol.

16. Assertion (A) : All naturally occurring a-amino acids except glycine are

optically active.

Reason (R) : Most naturally occurring amino acids have

L-configuration.

56/1/1 ~9 ~ P.T.O.



17. (A) <RUI AT : 1+1=2)
(2) ISR-Feht H WHT UshHT, G S (HeTal) shl goiT § ol &I 2 |
(b) T X 3N ga Y i e W, aiomdf foeam &1 3Aas 0 & 91T 2 |
R et wsee % Fam & fore weobr o1 oo gefar & ? g9 X 3R Y
1 et o w1 319 19 T T v ST s 2

COCH)
(B) Teeaefi 1 aftita o | USee & 99 # Forcas fome & 68 TR &1
et ST 8 7 T I T | 2
18. Tr=ferRaa vamates wvfientor w1 quf ua wgfora shifse 2

(a) 2MnOj(aq) + 10I (aq) + 16H"(aq) —>

(b) Cr,02 (ag) + 6Fe?*(aq) + 14H (aq) —>

19. T 3T 37U A & b TUACT hl JoT H Soiicealss AT ArTe SISl §

HAferer JAfTTsRamsiicr A v SAfITsRaT=iicr BT 7 3791 STR T8 hifs | 2
20. frm=ferfea e sgswn srfufsran @ A 3 B & ggam i 1+1=2)
() CH,CH,c1-NaCN, , H/Mi 5

NaNO/HCL ~— CgH;NH,

() CoHNH,—g—Zoo—> A—2

21. D-ThIS I FATTREd TR oh T IR i T EH arelt TR faRaw :

1+1=2)
(a) HCN
(b) Br, S
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SECTION - B
17. (A) Give reasons : 1+1=2)
(a) Cooking is faster in pressure cooker than in an open pan.

(b) On mixing liquid X and liquid Y, volume of the resulting
solution decreases. What type of deviation from Raoult’s law is
shown by the resulting solution ? What change in temperature

would you observe after mixing liquids X and Y ?
OR

(B) Define Azeotrope. What type of Azeotrope is formed by negative
deviation from Raoult’s law ? Give an example. 2

18. Complete and balance the following chemical equations : 2

(a) 2MnOj(aq) + 10I (aq) + 16H"(aq) —>

(b) Cr,02 (ag) + 6Fe?*(aq) + 14H (aq) —>

19. Would you expect benzaldehyde to be more reactive or less reactive in

nucleophilic addition reactions than propanal ? Justify your answer. 2
20. Identify A and B in each of the following reaction sequence : 1+1=2)
() CH,CH,c1_NaCN, , H/Mi 5

NaNO/HCL ~— CgH;NH,

() CoHNH,—g—Zoo—> A—2

7

21. Write the reactions involved when D-glucose is treated with the following
reagents : 1+1=2)

(a) HCN
(b) Br, water

56/1/1 ~ 11 ~ P.T.O.



22. A H T (HIeR ge99H = 180 g mol™)) & T =1 #@¥[@s 100.20 °C B |
36! foerM o fearp <1 TomT &L | O % fog, K, 3R K, A (e s
1.86 K kg mol~1 3 0.512 K kg mol1 & | 3

23. (a) T i gmemsC 3
() AT o I JTRTH T BT 90
(i) U o Terepd- 3taee 1 vum fFrm
(b) = feu T E° WA %1 ITANT ShTd g, S SHIT fo Herror Tkl o foTq WATg <6l
g T AT % FoIT H -1 98 8 3T AT |
fanmng: By y =-2.36V,
Eg2ipy=—0.14V,

Ep 2/, = —0.44V

24. i3 ANGRAT 300 K W 20 fie § 50% 9o & 9t & 3R gl arfafskn 350 K @
5 forte T 50% ot &t St 7 | fe =g srfufsran wem wife <At & ot afsraror St Y o
HIT | 3
[R =8.314 J K1 mol!; log 4 = 0.602]

25.  3d GshuoT $uft o dcd 39 YR KU TU & 1+1+1=3)
Sc, T1, V, Cr, Mn, Fe, Co, N1, Cu, Zn
frafafiga 1 s dfve

o

M** /M
(b) <HIF T dcdl +2 TN HTEAT H Teh Toed I & I T 2
(¢) ZnZ* <19 TEH Bd &, F91 2

(a) HRFIE T STETYRT &Y § €T 8, 1 2
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SECTION - C
22. A solution of glucose (molar mass = 180 g mol™!) in water has a boiling
point of 100.20 °C. Calculate the freezing point of the same solution. Molal
constants for water K; and K, are 1.86 K kg mol~! and 0.512 K kg mol!

respectively. 3

23. (a) State the following : 3
(1) Kohlrausch law of independent migration of ions and

(1) Faraday’s first law of electrolysis.

(b) Using E° of X and Y given below, predict which is better for

values

coating the surface of iron to prevent corrosion and why ?

Given EX2+/X =-2.36V,

Bz = —0.14V,

E =-0.44V

[o]
Fe?'/Fe

24. A certain reaction is 50% complete in 20 minutes at 300 K and the same
reaction 1s 50% complete in 5 minutes at 350 K. Calculate the activation

energy if it is a first order reaction. 3

[R =8.314 J K1 mol™!; log 4 = 0.602]

25. The elements of 3d transition series are given as : 1+1+1=3)
Sc, T1, V, Cr, Mn, Fe, Co, N1, Cu, Zn

Answer the following :

o

(a) Copper has exceptionally positive EM2+/M value, why ?

(b) Which element is a strong reducing agent in +2 oxidation state and
why ?

(c) Zn?*" salts are colourless. Why ?

56/1/1 ~ 13 ~ P.T.O.



26. (A)

(B)

27. (a)

(b)

28. (a)
(b)

(©)

56/1/1

Freferfaa T Safufsran = fofe Tg@ diFTeet 3G hl T sAEd : (1+1+1=3)

H, - CH
©/02 o Br%w\‘)
(a) ClI
©\ +HBr ——?
(b) CH,
H
(¢) HO-H,C

Jrean
MY hY TGN DT ? (3x1=3)
(a) FARISSI bl STEh - H

(b) WHH B 1-A=SIUH T

(c) 2-SHISYeA hl &2-2-31 H

TrefcRaa AlehT ol 37k FIATH o TGd THH T LI L 1+2=3)
(CH,),NH, CH,CH,NH,, CH,CH,0H

FTTRE | € Yoo o T HHTiord TEieht ST :

Q) R gt WAl @ Mfsee AfemTse Geeivor ¥ T8 S S EehT |

(i) THTES, UHIHT <hl GoIT 3 ¥ &TRehIT 21d 2 |

Tehd T 3R forehd WIEH § 1 3T @ 2 1+1+1=3)
frfefaa 5 & & a1 T SdRUze § 2

TR o ST o oI STRERN faeifim i ar g ?




26. (A) Draw the structure of the major monohalo product for each of the
following reaction : 1+1+1=3)

CH, - CH
©/ . ?  Bry, Heat . &
(a) ClI
©\ +HBr —— ?
(b) CH,

OH
(¢) HO-HyC

OR
(B) How do you convert : Bx1=3)
(a) Chlorobenzene to biphenyl

(b) Propene to 1-Iodopropane
(¢) 2-bromobutane to but-2-ene.

27. (a) Arrange the following compounds in increasing order of their boiling
point : 1+2=3)
(CH,),NH, CH;CH,NH,, CH;CH,OH.

(b) Give plausible explanation for each of the following :
(1) Aromatic primary amines cannot be prepared by Gabriel
Phthalimide synthesis.
(11) Amides are less basic than amines.

28. (a) What is the difference between native protein and denatured protein ?
1+1+1=3)
(b)  Which one of the following is a disaccharide ?
Glucose, Lactose, Amylose, Fructose
(¢)  Which vitamin is responsible for the coagulation of blood ?

NNV NN

56/1/1 ~ 15 ~ P.T.O.



Frefafiaa wom wehtor s wem 7 | aftese o eayEes ufen 31 feu e et & 3w
gt |

29. TEmEfe JAfufeRam w1 o =1 a1 Ui $h1S TH | AT i Higdl | HH! AT TG hi
TigaT # gfg o &9 § e fohan Sar @ | Saffsran 1 9 sfirenreht 61 wehfd, iRt
ST HigaT, qIHH, IS <hl U, STfiemrent & o Smhet 31X wehrer o 3uferfa W
ot omtar 8 1 safforan o1 o Stfirenies <At Tigar @ €Y weiftia giar 8 | 9 e sara @
Top arfirfora =1 o igar vg) W R Rt & e W sAffshan o1 o areaa | fei s
], S 55 TEmTeHes T @ <@ T B | 9 fam sifirefaa # stfirenrent o wigar i i
& I k1 FffsRar hT HIfe a1 a1 & e wen iy stfufsear 9§ wor o9 et
Tfiafis <t e S Tt JTfufshan ara= o % foTe ek | wege i &, rfufsean
1 STIfoeEhdr shaed 2 |

ﬁﬁﬁ?—ﬁﬁiﬁ'{w:
() (1) dofaRerue®Tg? 1+1=2)
(i) Sfeer srfufsran o1 afenfyg i |

(b) o feorTeh T T ST AT WWTE Tl & ? 1
3reraT
(b)  3TfvereRar sheeT wfies stfufshanai @ fote & i ey Bt & Srefes wife wmefies
R St STTsRaT GHT o TTT TR BT 3 2 1
() I XHY H SR et swife i semiaehl & 8T gt 8 | Jfg X =l @igar
@ T R S AT Y o fmior g o A o R e g8 2 1
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SECTION -D

The following questions are case based questions. Read the passage

carefully and answer the questions that follow.

29. The rate of a chemical reaction is expressed either in terms of decrease in
the concentration of reactants or increase in the concentration of a
product per unit time. Rate of the reaction depends upon the nature of
reactants, concentration of reactants, temperature, presence of catalyst,
surface area of the reactants and presence of light. Rate of reaction is
directly related to the concentration of reactant. Rate law states that the
rate of reaction depends upon the concentration terms on which the rate
of reaction actually depends, as observed experimentally. The sum of
powers of the concentration of the reactants in the Rate law expression
is called order of reaction while the number of reacting species taking
part in an elementary reaction which must collide simultaneously in
order to bring about a chemical reaction is called molecularity of the

reaction.
Answer the following questions :
(a) (1) Whatis arate determining step ? 1+1=2)
(1) Define complex reaction.
(b) What is the effect of temperature on the rate constant of a reaction ? 1
OR

(b) Why is molecularity applicable only for elementary reactions
whereas order is applicable for elementary as well as complex

reactions ? 1

(¢) The conversion of molecule X to Y follows second order kinetics. If
concentration of X is increased 3 times, how will it affect the rate of

formation of Y ? 1

56/1/1 ~ 17 ~ P.T.O.



30. S~ 9@ ¥ I8 OH THg % Joa AlshIv THIF o HRUT BT JTEHT & Soiagi-
g sifufsramd <a € | If6 OH g o— 3 p— feufdli M soidei oca &t
ek wgr 8, 3Efey OH &g et 3 3 Fidwes gien 8 | Ugm-dwa gormgiant
yferemaa Srfrferan o 3eTetor U | U 7 | ek gy hiFTet <t wmfee gor 1 gregifadd
g 1 AT eurfa W ufeegss g o ST & | 98 Ush 9T {2 S hHidl <
AT} I o ToTQ STgerd shi ST 2 |

Fraforfaa wei & s s
(a) oI BIGT & 98 WiFTeT 1 O 3Tk shar @ 7 2

@) Br,/CS,

(i) ¥ig HNO,
(b) WM 1 Wi ST & AT T8 2T & 2 1
(c) ohIF T Th YocA 37 8 : ThiFToT 31aT shidier 2 ol €I | 1
3reraT
(c) T~ Fffshan § o= ool 3cd1e T [UPAC 9 forg | 1
g -§

31. (A) (a) THfaRed & foiw gw rfufsran fafew qem 298 K W 8«1 &1 e.m.f.
giteferd shifTe B+2=5)

Sn(s) | Sn2* (0.004 M) || H* (0.02 M) | H,(g) (1 Bar) | Pt (s)

(g : By o, =—0.14V, E% gy ) p, = 0.00V)

NNV NN
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30. Phenols undergo electrophilic substitution reactions readily due to the

strong activating effect of OH group attached to the benzene ring. Since,

the OH group increases the electron density more to o— and p— positions

therefore OH group is ortho, para-directing. Reimer-Tiemann reaction is

one of the examples of aldehyde group being introduced on the aromatic

ring of phenol, ortho to the hydroxyl group. This is a general method used

for the ortho-formylation of phenols.

Answer the following questions :

(a)

(b)
(©)

(©)

31. (A)

56/1/1

What happens when phenol reacts with
(i) Bry/CS,
(i) Conc. HNO4

Why phenol does not undergo protonation readily ?
Which is a stronger acid — phenol or cresol ? Give reason.
OR

Write the ITUPAC name of the product formed in the Reimer-

Tiemann reaction.

SECTION - E

(a) Write the cell reaction and calculate the e.m.f. of the following

cell at 298 K : B+2=5)

Sn(s) | Sn2* (0.004 M) | | H* (0.02 M) | Hy(g) (1 Bar) | Pt (s)

n?*/Sn

NNV NN

~ 19 ~ P.T.O.



(b) Tr=faRad o Hro R

31. (B) (a)

(b)

(i) E°#AHI % AUR W, O, 1 TWIE W Jod B =M, Wl Tt
NaC! & foea 39eeq # Cl, 79 g B @ |

(i) TIHW TR CH,COOH 1 =Tershdl 4 &l I 2 |
YT

e RS Sl o ITANT < GRH B aTel] UHIS 3R h1S HATHIHATE 3R
ESECIBIERIRSCE (2+3=5)

0.01 M K,Cr,O-(aq), 0.01 M Cr3*(aq) 3 1.0 x 104 M H*(aq)
Iard e Tt o fore fawa Y momT R |

-t afferan 2

Cr,02 (aq) + 14H*(aq) + 66— 2Cr3*(aq) + TH,0()
3N 9o gorele fawa E° = 1.33 Ve man 2 |

[feam @ - log 10 = 1]

32. (A) Tm=afaRea s s : 5

56/1/1

(a)
(b)

(©)
(d)

(e)

ot Srershor IS heteh I Tebed T RIS 7

Yoo forife shi 3ufedfa § Co2* M & Co3* # Aiaefiehd &1 a1 7 |
[aTam] & Co = 27]

[Co(NH,)4] [Cr(CN),] EFet GRI fehH SehTX 31 HHTSISAT GR1Tg STl @ 2
[Ni(H,0)4]?" #1 faete g0 @i g1 @ s [Ni(CN), ]2~ 1 foerM
TR BIaT 8 7 (Ni shl T0HTY] T = 28)

Fr=feiRaa d%pet o1 TUPAC W foifaw

[Co(NH,),(CO,)]CI



OR
31. (B) (a) Write the anode and cathode reactions and the overall cell
reaction occurring in a lead storage battery during its use. (2 + 3 =5)
(b) Calculate the potential for half-cell containing 0.01 M
K,Cr,0-(aq), 0.01 M Cr3* (aq) and 1.0 x 10~ M H*(aq).
The half cell reaction is
Cr,02 (aq) + 14H*(aq) + 66— 2Cr3*(aq) + TH,0()
and the standard electrode potential is given as E°=1.33 V.
[Given : log 10 = 1]
32. (A) Answer the following : 5
(a) Low spin tetrahedral complexes are not known.
() Co?" is easily oxidised to Co®" in the presence of a strong ligand
[At. No. of Co = 27]
(c) What type of isomerism is shown by the complex [Co(NHj)]
[Cr(CN)g] ?
(d) Why a solution of [Ni(H,0)4] 2t is green while a solution of
[N1(CN) 4]2‘ is colourless. (At. No. of N1 = 28)
(e) Write the IUPAC name of the following complex : [Co(NH,).(CO,4)]CI
OR
NNV NN
56/1/1 ~ 921 ~ P.T.O.

(b)

Account for the following ;

(i) On the basis of E° values, O, gas should be liberated at
anode but it is Cl, gas which is liberated in the electrolysis
of aqueous NaCl.

(i) Conductivity of CH;COOH decreases on dilution.



32. (B)

33. (A)

33. (B)

56/1/1

(a)
(b)

(©)

(b)

2+2+1=5)
[Fe(CN) 4]* 1 HehlUT Udl Freehly SFegR e |

(9] §=AT : Fe = 26)

Fig PtCl, - 2NH,; AgNO,  |1Y SANSRAT T8l hLaT 7, 1 $Heh1 g &1
&0 2

Frefafad suma =t (2+3=5)
() A E-2-34

(i) STUHTSeh 37T 8 T

aTfoeres g C,H, , ATl Toh Tesh A SIS 3T98ed T 3 it B 3R C
o1 figor < | A B eeTenss Hien qdie adm @ 3 gy 3t

NaOH forer % & o s1ffeman sear & | Aiftes C Wi wherr 78 <1 &
Aferd STRISI®M o411 2 | Aiffes A, B 31 C <hl ug=a shifvu |

YT

T hIel(eh AlfiTeh (A) (30 T CgH | 0,) i T FeHNH I+ b A A
T Hich HETadcIh 3 (B) 3R Teshigiad (C) T g7 | (C) I shifHeh
3Tt % H1Y TR0 S T (B) ST 3 | fosiefientor 0 (C) s3¢-1-349 a1 @ |
(A), (B) 3R (C) =! Tg=THT T Bffelfd ARITsRIT3T o fou Temafes aeietr
fafte | 5




32. (B) (a) What is meant by ‘Chelate effect’ ? Give an example. (2+2 +1=15)
(b) Write the hybridization and magnetic behaviour of [Fe(CN)6]4_ i

(Atomic number : Fe = 26)
(c) If PtCl, - 2NH; does not react with AgNO,, what will be its

formula ?

33. (A) (a) Carryout the following conversions : (2+3=5)
(1) Ethanal to But-2-enal
(11) Propanoic acid to ethane
(b) An alkene A with molecular formula C,H,, on ozonolysis gives
a mixture of two compounds B and C. Compound B gives
positive Fehling test and also reacts with 1odine and NaOH

solution. Compound C does not give Fehling solution test but

forms 1odoform. Identify the compounds A, B and C.
OR
33. (B) An organic compound (A) (molecular formula CgH,,0,) was

hydrolysed with dilute sulphuric acid to get a carboxylic acid (B) and
an alcohol (C). Oxidation of (C) with chromic acid produced (B). (C)
on dehydration gives But-l-ene. Identify (A), (B) and (C) and write

chemical equations for the reactions involved. 5

56/1/1 ~ 93 ~
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AT 7397

(i)
(ii)
(1it)
(iv)
(v)
(vi)
(vit)
(viii)

T TH-TA 0 33 T & | T I3 HAHATH & |

g J¥H-U7 qiel TSI 4 fa9Iieid 8 — @ug &, @, 1,9, Td & |

QU & — I G 1 6 16 TF Tglaehcdid TR & T 8 | T T97 1 HF 1 8 |
QUL @ — ¥ GET 17 8 21 T 3l -390 THR & T 8 | T T3 2 371 1 2 |
GUE 7 — I G 22 © 28 TF -3 THR & T 8 | T T3 3 371 1 3 |
TUE T — T3 &7 29 TIT 30 FH-STETRT T3 8 | Teioh T3 4 37l 1 8 |

TUE T — I3 G&IT 31 T 33 31309 bR o T3 & | I I3 5 31 18 |

-4 § G T T8l 1991 I @ | TEf, WS % % STaRh =1 At GUel & Fo el 3
TR fasheq b1 = fear T/ g |

(ix) € 3 o gi¥arier gignfofet & fora s7em Jo7-74 8 |
(x) P F T ATATE |
WU &
¥ €T 1 € 16 T Tgiashedia S#R & 1 3% & J97 6 | 16x1=16
1. I T o {00 § Hi9-81 SUICITE ST BT 8 2
A) UERfeeese (B) UHRH
(C) U (D)  o-shMTA
2. FARSSIA 8 IefsT H Toh ST H ST o6 fAG hia-8 SATHeRHS Ao & ?
(A) NaNO, + HCI (B) CH3Cl fisia AlC]g
(C) CHj3ClFe, 3ierhR (D) CH3Cl, Na, [ 2R
3.  [Fe(Cy04)3l° ¥ Fe i STaeedisT 4 ;
A 6 B) 3
C) 4 (D) 5
I ANANAANAANAANAAANAAAANAANNA
56/6/2 #2#
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General Instructions :

Read the following instructions carefully and follow them :

(i)
(ii)
(iit)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)
(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Section A, B, C, D and E.

Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

56/6/2

16x1=16

Which by-product is obtained in the manufacture of phenol from cumene ?
(A)  Acetaldehyde (B)  Acetone
(C)  Anisole (D)  0-Cresol

Which reagents are required for one step conversion of chlorobenzene to

toluene ?

(A) NaNO, + HCl (B) CH3ClAnhydrous AlClg

(C) CHgClFe, Dark (D) CHgCl, Na, Dry ether

Coordination number of Fe in [Fe(C9O4)3] s

(A) 6 B 3

Cc 4 D) 5
—_— ANANAANAANAANAAANAAAANAANNA
#3# P.T.O.
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56/6/2

feferitad depetl & @ H19-91 ST GHTeFadT S3ridar @ ?

N

(A)  [Co(NHg)gl®*
(B) [Co(NHgz)sClI%*
(C)  [Co(NH3),Clyl*

(D)  [Co(NHz)5(ONO)I%*

freforfiaa & @ sna-ar aited-a sTereieor sTaer 787 exridr & ?

(A)  Sc (B)  Mn
(C) Cr (D)  Cu

S-S{SIZUSIIH FARFS o sist H TN 6 (oA hi-a1 STfivher S foram
Ghar g ?

(A) CwHCI (B) H,0
(C) CH3CH,OH (D) CuCN

STe HITUH, HN O, 3 T STTITShAT htaT € a1 Scafoid 19 &

(A NO (B) Ny
(C) NHj (D) NO,
FABH § T hT foreta

(A) T e o1 e AT 2 |

(B) Teoreameftamars |

(C)  TSwe o & gTeHh for=rer gemiaT @ |
(D) T Fom & SRoTensh forare gar & |

#4#
E—
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4, Which of the following complexes shows geometrical isomerism ?

(A)  [Co(NHy)g®*
(B)  [Co(NHg)sClI%*
(C) [Co(NHg),Clyl*

(D)  [Co(NHg)5(ONO)%*

5. Which of the following does not show variable oxidation state ?
(A)  Sc (B) Mn
(C) Cr (D) Cu
6. The reagent that can be used to convert benzenediazonium chloride to
benzene is :
(A) CuwHCI (B) Hy0
(C) CH3CH,OH (D) CuCN

7. The gas evolved when methylamine reacts with HNOg is :

(A) NO (B) Ny
(C) NHg (D) NO,
8. A solution of acetone in chloroform :

(A)  obeys Raoult’s law.
(B)  forms azeotrope.
(C) shows a positive deviation from Raoult’s law.

(D) shows a negative deviation from Raoult’s law.

56/6/2 #54# P.T.O.
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10.

11.

12.

56/6/2

T Hiard KC farerar a1 fewish, 718 ard 8¢ o KC1 s 7 qofean fornform & m, 2 -

(STt & foTT K = 1:86 K kg mol™)

(A) —-372°C
(B) +3:72°C
(C) -186°C
(D) +2:72°C

T oo 6, Torgd-3Taere-t o i Wit ATgR L &, 51 :

(C)  Ege> Eam (D) Ege=0

TIH TUH TS ohT HTUToRaT o foTg A feertier o1 A1 -

(A)  Fad A R/ R |

(B)  oH HAT H ST AR hl Higal o - FLaT 2 |

(C)  =&a 3HATereh WA H IUTEerd SThTEh! hl |igar R i Far 2 |

(D)  3fSreRTehl <t TigaT W R T war = |

[ S N e

freforfiad o @ forereh sfi=r ST ToRAT o T SIS, TS It ST & 2

(A) Cq3RCj (B) Cy 3R Cy

(C) C13MCy (D) Cq3RCy
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9. The freezing point of one molal KCl solution, assuming KCIl to be
completely dissociated in water, is : (K¢ for water = 1:86 K kg mol 1)
(A) —-372°C
(B) +3:72°C
(C) -1-86°C
(D) +2:72°C

10. A galvanic cell can behave like an electrolytic cell when
(A)  Ecen = Eext (B) Eext > Ecell

(C) Ecen > Eext (D) Ecen=0

11. The value of rate constant for a pseudo first order reaction :
(A) depends only on temperature.
(B) depends on the concentration of reactants present in small amount.
(C)  depends on the concentration of reactants present in large excess.

(D) is not dependent on the concentration of reactants.

12. Furanose ring of fructose is formed due to reaction between :
(A) CjandCy (B) CgandCs

(C) CpandCy (D) CjandC,

56/6/2 #7# P.T.O.
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v GEAT 13 & 16 % To1g, 31 Hor 30 70 § — 4 ook w1 sTfveherT (A) T91 geR &t
FRUT (R) ST Sifehe fohaT 7147 2 | 37 U911 o @&t 3w A 7 710 shist (A), (B), (C)

3R (D) 9 & gt 1Y |
(A) R (A) R FRO (R) AT WY & 3R FWOT (R), AR (A) FF w=Y
AT AT L |
(B) SR (A) R R (R) SHT WEl €, T R0 (R), HAHHAT (A) hl Fl
ST 781 AT 2 |

13.

14.

15.

16.

17.

56/6/2

(C) AR (A) B&T 8, W T (R) T 2 |
(D)  3ATHAA (A) T &, T RO (R) HET 2 |

TfFTT (A) :

PRI (R) :

TfHFTT (A) :

R (R) :

IR (A) :

PR (R) :

IR (A) :

FRI (R) :

UfereTre SHTaRATaRTuT ST ST I8¢ TId 9Iid ¢ |
7 5f, 6d 3TN Ts FHaTehi i AACH HoT13! o HRUT 2 |

Affsram i hIfe T srera fimTenh & werdi 2 |
Hford Tt SHieRor & gH hife frefitd 7et o @k € |

n-CHgNH, 31 T 5 (CoHy)oNH T Fareish Fat 8ram € |

(CoHy)oNH il 398 n-C,HoNHy H ETEGISH AT S5d AT
M TY BT R |

UThIR Il ohl T H WHTeT ShH STFA BT 2 |
UCoh [FETES ST hl AT HHTFITES ST Afreh TR giar 2 |

LCLCRC)

STRfieT 3TerRIa ATe forear o foTu 3w (HaH SIaT3T | et 3ht T H Wo[ehi®l o Sttt

ERREECAKCIE A CRC =t [




e
For Questions number 13 to 16, two statements are given — one labelled

as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given

below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : Actinoids show wide range of oxidation states.

Reason (R): This is due to comparable energies of 5f, 6d and 7s

orbitals.

14. Assertion (A) : Order of the reaction can be zero or fractional.

Reason (R): We cannot determine order from balanced chemical

equation.

15. Assertion (A) : Boiling point of (CoHz)9NH is lower than that of
n-C4H9NH2.

Reason (R):  Hydrogen bonding is much more extensive in n-C4HgNH,
as compared to (CoHs)oNH.

16. Assertion (A) : Phenol is less acidic than alcohol.

Reason (R): Phenoxide ion is more stable than alkoxide ion.

SECTION B

17. State Raoult’s law for a solution containing volatile components. Why is
the vapour pressure of an aqueous solution of glucose lower than that of

water ? 2
ANANANANANANANNAANAANANANNN

56/6/2 #O# P.T.O.



(ORI
-th%:

18. (%) FAfaRad suaeddst At & IUPAC T faRax - 1+1=2

(i)  [CoCly(en)ylSO,

(i)  K3lFe(Cy0,)s]
AYAT

@) Trafatad & st sia wse Hifse 1+1=2
() T du Hga A
(i) ToEQ forre qem Iwedt fofee

19. feuwu fomr § i amw w5 Yeor hifsie it fFmfafaa gt o s e 1+1=2
i
o)
=
&
a o —

(@)  Fffsrar shife A gryfer shifo |

@) THHSTATR?

20. oy FrERRad F 0 GHEE 2 I+1=2
(F) THE | UfcsaTse aaE shi Sufeufd |

(@) T H e — OH el i 3ufeefd |
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18. (a) Write IUPAC names of the following coordination compounds :  I+1=2

(i) KylFe(Cy0,)4l
OR

(b)  Differentiate between : 1+1=2
1) Double salt and Complex compound

(ii))  Didentate ligand and Ambidentate ligand

19. Observe the graph in the given figure and answer the following

questions : 1+1=2

/ [Rl—

log [R],

v

Time —

(a)  Predict the order of reaction.

(b) What is the slope of the curve ?

20. How do you explain the following ? 1+1=2
(a)  Presence of an aldehydic group in glucose.

(b)  Presence of five — OH groups in glucose.

56/6/2 #11 # P.T.O.
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21.

22,

23.

24.

56/6/2

o o 0N N

refoTiiard ek TTfsha o foTg e witeelt IcdTal #ht §TeTy SHT3T -

OH

() //[:::]// SOCl,
; ?
HO-CH,
CH,, - CH = CH, ]
2
- + HBr —THIsS
Lus T

A9 U o Fefaftaa 8 gred s 2 shaet Tt gt dfs |

(F)  p-TEgUfet
@)  FARSST
(M  HHE

1+1=2

3Ix1=3

C,H:N 3Tlvas ¥ #1 &3 AMk (A) DIBAL-H % &F J0HRT 8 & o1&
S-TEfed B A (B) IaT & | AT (B) GFTeHH 2o Tefor <al &, W]
HTATSIHTH &7 T adT & | TASA T aF NaOH o |1l SRR T o a1 /A
T I A AR (B) T ITH FoRaT ST EhaT & | (A) TT (B) 3T 98<H hISTT | (A) i

Afufshamd foTRay, vget DIBAL-H & €1 37 36eh UT=ITd STol-3TTee ol |

S 1 3 Sy2 AR ¥ e A1 & s frftaw | Freafrfiaa A i & A

SN 1 SATfsRaT <fieram & S 7K =t 2

<::j>—CHé—CH STt <::j}—CH2_01

#12 #
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21.

22,

23.

24.

56/6/2

Draw the structures of the major monohalo products in each of the

following reactions : 1+1=2
OH
(a) SOClsy
HO-CH,
CH, - CH=CH,
eroxide
SECTION C

How can you obtain the following from aniline ? Give only chemical
equation. 3x1=3

(a)  p-nitroaniline
(b) Chlorobenzene
(¢) Phenol

A compound (A) with molecular formula C4HzN on reduction with
DIBAL-H followed by hydrolysis, gives a compound (B). Compound (B)
gives positive Tollens’ test but does not give iodoform test. Compound (B)
can also be obtained when ethanal is treated with dilute NaOH followed
by heating. Identify (A) and (B). Write the reactions of (A) with DIBAL-H
followed by hydrolysis. 3

Write any two differences between Sy1 and Sn2 reactions. Which of the

following compounds would undergo Sy1 reaction faster and why ? 3

QCHQ—CI or @CHZ—CI

#13 # P.T.O.
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25.

26.

27.

28.

56/6/2

298 K T [ ST 1 oY &1 24-8 mm Hg @ | Torell Siefiy foreram o oy a4
AT T TNERTH ShITSTE, ST — 0-3°C T ferfhva g Smar 2 |

(STt 3 foT K = 1-86 K kg mol 1)

(h)

@)

(%h)
)

(M

[FeFgl3~ 3R [Fe(CN)gl*~ wspait & forsar  fmfoifiaa o sw difvre

() IAH TRor § Hitafera gertor ferfiau |

(i)  3TH & -1 SITeT Hafeh St & HI -8 AN FHafh e © ?

(i) 3Tk FehIT AFTER shl T hITSIT |
[FTHT shuieh : Fe = 26]

HYAT

3Ix1=3

(1)  EFd [Ti(Hy0)g]3" % T 1 T 81T & ST 3 efit-efft et fora e

27

(i)  d° 3TRH T Soiaeiieh fa=me fafauafe A, <P R |

(i)  EF [Ni(CO)4] o FeAT HeHOT HR Frarehiy sFaeR fAfeT |

[T SRR : Ni = 28]

ffefad o foe s ror i
STt NaCl 3T Jed-3T98e i W 38 pH # gfg &1 St 2 |
375 T o T, Heril W ot W forviar seeht |l sl srarfer H R et 2 |
T o @7 foretar 3t =Terhal B! ¢ |

srfufsrar
A+B— 3dlg

o TTT STIToRaT o A 3R B T fafer=T STRIE |isdretl o % o &9 H i< fear man g |

SR

[A] / mol L1

[B] / mol L1 IR 97/mol LY min~!

1

0-01

0-01

5% 1073

2

0-02

0-01

1x 1072

3

0-01

0-02

5% 107°

A 31T B & @muer Afufsrar shife <Y momr Hifsra | 1fafsrar st feniers 3 Hifsa |

#14 #
E—
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25. Vapour pressure of pure water at 298 K is 24:-8 mm Hg. Calculate the

lowering in vapour pressure of an aqueous solution which freezes at
- 0-3°C. (K¢ of water = 1-86 K kg mol ™) 3

26. (a) Answer the following about the complexes 3x1=3
[FeFgl>~ and [Fe(CN)gl* :
1) Write the hybridization involved in each case.

(i1)  Which of them is the outer orbital complex and which one is
the inner orbital complex ?

(iii) Compare their magnetic behaviour.
[Atomic number : Fe = 26 |
OR
(b) @) What happens to the colour of complex [Ti(HZO)(;]?’+ when
heated gradually ?
(i1)  Write the electronic configuration for d° ion if A, <P.

(iii) Write the hybridization and magnetic behaviour of the
complex [Ni(CO)y4l.

[Atomic number : Ni = 28 ] 3x1=3
27.  Give reasons for the following : 3x1=3
(a) The pH of aqueous NaCl increases when it is electrolysed.

(b)  Unlike dry cell, mercury cell has a constant cell potential through
its lifetime.

(¢)  Conductivity of solution decreases with dilution.
28. The rate of a reaction :

A + B ——product
is given below as a function of different initial concentrations of A and B.

Experiment | [A]/mol L™! | [B]/mol L' | Initial Rate/mol L~ min~!
1 0-01 0-01 5% 103
2 002 001 1x 1072
3 0-01 0-02 5% 103

Calculate the order of the reaction with respect to A and B. Determine
the rate constant of the reaction. 3

56/6/2 #15 # P.T.O.
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Qs a

AFIIRET ST¥ E-STITRT I & | % %l SAYa% 1gT 37K 19T 71q 391 % I FrT |

29.

30.

56/6/2

o -UHHT 3TFT TIEHT s HEATeHS $H1E © | Tt o-UHHT ot fSaet otee orean
JYATTE ST & &9 H forera™ g1 8 foraes s F 3w yepfr quria € | aeft i
I UTES AT §RT IS B & | MEHT T MTheh MEH 3R RER TEH
Fffepa foram T © | MfcTehehR SIEH STet foret 81d €, Sefeh WRR M St foer 72
B & | T AT HOt T B STeE =R e sl ) R S 2, At e,
ferefiereh, qfioes weh = et | fospdiera &9 8 M 1ot Siferk wisRarar @
qATE |
@) e 6 afem fafae

(i) UeEssy (i) forepdiepa e
@)  UHHT 37T SHTUHT SHaeR T S3id § 2
@M (1) T WRER M S MIARERRE T T e S L Tahd & 2

arera
M Gi) ST e i Ty et o A fafe |

Ucshiardl UHT sigd €T SATsRamd ad & S C — OH 31mewy o1 s |fiferd g
2 | =T $HTr C— OH ey & fage @ aftnfera stfufsramd 7 3 8 | 5
U UeehlETel goiet TPl BId & | UeehlRled, Bello STl o T AR shieh |
ST ST & | Toehiatall o1 qomT H T Jeeiat 37Fd 81d 8 | Tl ol T
fafre Teror o ® fop 3 soagntt faeemds Stfifsramd S8 RetisH, TTggier, o1
348 | dfeh — OH BHE U Yot Hishaeh € &, 31d: Wil sellSiH, TSI, 3T
% g Brfaeefud see ed 2 |
(F) AT RIGT R e T (TARad o arer 3Tffshar st 2 2
(@) Br, (i) &% HNO,
@) () 3§ AT i e ffae i temieier e it i wifa
CHg 3 T STffpar ear 2 |
AT

@) (i) W$HAC - OH 3Tee fagas it stfufsramd i 72 <q 2
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SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29. The a-amino acids are the building blocks of proteins. All a-amino acids
exist as zwitter ion due to which they show amphoteric behaviour. All
amino acids are joined through peptide bond. Proteins are broadly
classified as globular proteins and fibrous proteins. Globular proteins are
water soluble, whereas fibrous proteins are not. The complete structure of
protein is discussed at four different levels i.e. primary, secondary,
tertiary and quaternary structures. Protein loses its biological activity in
denatured form.

(a)  Define the following : 2
(i) Peptide linkage (ii) Denatured protein

(b)  Why do amino acids show amphoteric behaviour ? 1

(c) 1) How can you differentiate between Fibrous protein and
Globular protein ? 1

OR

(c) (i1))  Write the names of two different secondary structures of

proteins. 1

30. Alcohols undergo a number of reactions involving the cleavage of C — OH
bond. However, phenols do not undergo reactions involving the cleavage
of C—- OH bond. Alcohols are weaker acids than water. Alcohols react
with halogen acids to form the corresponding haloalkanes. Phenols are
stronger acids than alcohols. A characteristic feature of phenols is that
they undergo electrophilic substitution reactions such as halogenation,
nitration, etc. Since — OH group is a strong activating group, phenol gives
trisubstituted products during halogenation, nitration, etc.

(a)  What happens when phenol is treated with the following ? 2
(i)  Brg water (i1)) Conc. HNOg
(b) @ Write the mechanism of alcohol reacting as nucleophile in a
reaction with CH369 . 1
OR

(b) (i) Why do phenols not undergo reactions involving cleavage of
C — OH bond ? 1

56/6/2 #17 # P.T.O.
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31.

56/6/2

(M

(h)

@)

A i ZnCl, i uftafd § HCl &1 SWI ook sgeA-1-3Td a0
2-HIIATI- 23T H 8 fadig F werd & 2 1

(i)

(ii)

(i1)

Qs s

ffeRaa stfafsramsti & A, B 3R C i 9g=H SifST -
CH,

(CH4CO),0 H30*
CrO s A ,B
@ MY T 973 - 283K
lWNaOH

COONa
C+ @
frfaftaa & foe sror Ao

() HEioElcT TR, FTaiel T i STfierefoes Affsrams T
g
(I)  WIHTA 3 T H TS 3T JeTeial 37 8 | 3+2=5
HAAT
frefafaa stfsrmstt 7§ Seme/seaet &t fafa ;

I 2CH.COOH _PaO1
3 FEAT
0
|

C-Cl
(1D @ + (CHyg),Cd —
CONH,
(I11) @E EENESIREE
CONH,
et sttfsramstt & aftafad st fafa ;

() Ih-Tohst Tu=mT

(II)  forehretforererentor 31fafsran 3+2=5

#18 #
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31.

56/6/2

(c)

(a)

(b)

How can you distinguish between  Butan-1-ol and
2-Methylpropan-2-ol by using HCI in the presence of anhydrous
ZnCly ? 1

SECTION E

(i) Identify A, B and C in the following reactions :

CH; (CH5C0),0 Hs0"

CrO , A ,B
@ TRTY3 T o753 283K
1Conc. NaOH
COONa
C+ @

(I)  Carboxylic acids do not give the characteristic reactions
of carbonyl group.

(ii))  Give reasons for the following :

(I) Ethanoic acid is a stronger acid than ethanol. 3+2=5
OR

(1) Write the product(s) in the following reactions :

P,O
I) 2CH3;COOH ——%-10
D 3 heat
O
I
C-Cl
(ID) [:::]/ + (CHy)yCd —
CONH,
strong heating
(III) >
CONH,,

(ii))  Write the reaction involved in the following reactions :
D Wolff-Kishner Reduction
(IT) Decarboxylation Reaction 3+2=5

#19 # P.T.O.
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32. (®) () @ Noddl U 1 By dRepicra i e 25°C W feforfaa

StffsraT BT 2
Zn(s) + Pb21(0-:02 M) ——> Zn2*(0-1 M) + Pb(s)
[fearmn g . E, 2+, =—-076V, E_ o,  =-013V;

log 2 = 0-3010, log 4 = 0-6021, log 5 = 0-6990]

() U T frRA-aTaee &1 wem fom STy | TF Hid MO, & Mn?*
I | AR F o fIg B0 o wat 7 bt forgga sht ATerwareha
Bt 9 3+2=5

HYAT

@ () 298 KW 0-001 M KCl foeiad & 9{ §C T =Terehdl §t 1 Thilig
1000 W ® | I 0-001 M KCl foerma &t 298 K W =meqehar
0:125 x 103 S em™! ®, @1 A Reim 1 2
(i) 25°C W= i o & fou EM Ve fonrer ufterfera hifse -

g2+/

Mg/Mg?* (1 x 10~ 4 M); E, =+2:36V

[ g log 10 = 1]
(iii)  =fcersh =Ieteh o fogdTa ATciehed WAT HIFTIASISATE 2 2+2+1=5

33. & () TAfaiaa s o swrordim .
() Cry0,2 3T & A1t &7 et # afafd & Siar @ 99 36 &R
o gy STffsRRrT o ST 2 |
(II) Zn, Cd 3T Hg HshH0IR a & |
(II) Mn®*/Mn?* 3® & fIC E° &1 7H (+1-57 V) Cr¥t/Cr?* &

T © Fgq ST ST BT g |
(i) AT :
() 3Tl ATeam § HTHe ST STETAT STfHaT aam & 2
(II) KMnO, %! TRH fRaT STar @ 2 3+2=5
YT
56/6/2 #20 # DA
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32.

33.

56/6/2

(a)

(b)

(a)

(1)

(i1)

(1)

(ii)

(iii)

(i)

(ii)

Calculate E.e of a galvanic cell in which the following

reaction takes place at 25°C :

Zn(s) + Pb2*(0-02 M) ——> Zn2*(0-1 M) + Phb(s)
[Given : EZn2+/Zn =-076V, EPb2+/Pb =-013V;
log 2 = 0-3010, log 4 = 0-6021, log 5 = 0-6990].

State Faraday’s first law of electrolysis. How much
electricity, in terms of Faraday, is required to reduce one mol

of MnO, to Mn?* ion ? 3+2=5

OR
The resistance of a conductivity cell containing 0-001 M KC1
solution at 298 K is 1000 ohm. What is the cell constant
if conductivity of 0-:001 M KCl solution at 298 K is

0125 x 102 Sem ™ ?
Calculate the E_ ,  potential for the following half cell
Mg“" /Mg
at 25°C :
2+ —4 . °
Mg/Mg“" (1 x 10~ * M); EMg
[Given : log 10 = 1]

What is the effect of temperature on the electrical
conductance of metallic conductor ? 242+1=5

21 /g =+ 236V

Account for the following :

(I)  Orange colour of Cr2072_ ion changes to yellow when

treated with an alkali.
(II) Zn, Cd and Hg are non-transition elements.

(III) E°value for Mn3*/Mn?* couple is highly positive
(+1:57 V) as compared to Cr®*/Cr?*.

What happens when :

(I) Manganate ion undergoes disproportionation reaction
in acidic medium ?

(II) KMnOy is heated ? 3+2=5
OR

# 21 # P.T.O.
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()  frrang e ? 6o Tk ISR AT |

(i)  FHITEE o Uo STaE1-0MEA &1 93 faRag fSew 7= wg 9 o a0
TN ST AT |

(ili) TSI U2TaTSES (V50 5) ST ohl AT 1 T a1 @ 2
(iv)  ERHOT T o1 hUH Tt 3= o Rt & 2
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(b)  Answer the following questions : 5x1=5

(1) What is ‘Misch metal’ ? Give its one use.

(11)  Write the formula of an oxoanion of chromium in which it
shows the oxidation state equal to its group number.

(iii)) Why does Vanadium pentoxide (V505) act as a catalyst ?

(iv) Why do transition elements have high enthalpies of
atomisation ?

(v)  How do you prepare NayCryO- from Na,CrO, ?

56/6/2 #23 #
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(i)
(ii)
(1it)
(iv)
(v)
(vi)
(vii)
(viii)

(ix)
(x)

T TTH-TA 0 33 T & | T I3 HAHATH & |

g J¥H-U7 qiel TSI 4 fa9Iieid 8 — @ug &, @, 1,9, Td & |

QU & — Y9 G 1 6 16 TF Tglaehcdid TR & T 8 | T T97 1 HF 1 8 |
QUL @ — T GET 17 8 21 T 3l -390 THR & T 8 | T T3 2 371 1 3 |
QUL T — T G 22 28 TF 753N THR & 97 8 | Tl T97 3 bl H12 |
TUE T — J37 G&IT 29 TIT 30 FHH-3TETRT T3 8 | Teioh T3 4 3 H1 8 |

WU T — J97 G&AT 31 @ 33 T -3009 TR & T¥ 8 | Jodeh J97 5 37l 1 8 |

Y¥-9 H G Toohed 781 1591 7191 & | FEIT, @UE & & HAldRh 37 G4l Gusl & o Jel 4
HITRF Taehed 1 = a1 T3 |

T & Toh gIBaTferT gdienfefai 3 forg s yea-97 8 |
FeFelet H1 ITIN a3 |

Qug <h

o GEAT 1 G 16 T Tgiashed i JhR & 1 37 & T 8 | 16x1=16

1.

56/7/1

TR & & -1 ST ST ST T 7 3 2

(A) Cu*
(B) Ni%*
(C) Co**
(D) V3

[ N N e

feTfoTRed o o forer foreTae sht STeT H Fa9iioh S=das &I 2

(A) 1% KCl
(B) 1% HE
(C) 1% g

(=N

(D) 1% Ca012
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General Instructions :

Read the following instructions carefully and follow them :

Q)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)

(x)

This question paper contains 33 questions. All questions are compulsory.

This question paper is divided into five sections — Section A, B, C, D and E.
Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

56/7/1

16x1=16

Which of the following transition metal ion is not coloured ?

(A) Cu’

(B) NiZ*
(C) Co**
(D) V3+

Which of the following solutions will have the highest boiling point in
water ?

(A) 1% KCl
(B) 1% glucose
(C) 1% urea
(D) 1% CaCl,

#3# P.T.O.
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3.  WIfH gAFIST 1 TN ld §U aF HySO,, o forea-3Taeed o d- UHIS W Icdtsid

T\E:

(A  H,™m
(B) 0,7
(C) SO,™
(D) SO,

4. TmAfaRaa sterat # @ foraeh @Tet o gRT forelt STfvifsram it afsharnT w1t (E,) I 6
ST TRl & 2

(A) Ink3IIRTHTH
(B) % T T

©) znkaﬁt%%m

(D) T vl e
Ink T

5. Twfafgd & @ 961 B, % SO A9 399 3 Sl ardd SAE! & A A

iy sar e 2
-E

A Lia

(A) RT

B e Ea/RT

(C) e+ Ea/RT

+E
D —a
(D) RT
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During electrolysis of dilute H,SO,, using platinum electrodes, the gas

evolved at the anode is :

(A) H,gas
(B) Oygas
(C) SO, gas
(D)  SOg4gas

The activation energy (E,) of a reaction can be determined from the slope

of which of the following plots ?

(A) Inkvs.T
(B) ln_k vs. T
T
(C) Inkvs 1

T
D) —Loys L
nk T

Which of the following represents the fraction of molecules with energies

equal to or greater than E_ ?

-E
A —a
(A) RT
B) e Fa/RT
(C) e"‘ Ea/RT

(D) e

P.T.O.
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6. & THHIA [Co(NH)3Cly] % |1 AgNO, fored sht STiererr  fufsra fora ST &,

e AT AgCl o WAl T TR
A 0
B 1
© 2
D) 3

7. Tafafad eaerl § @ SF-91 Steftr KOH & 19 Sy 1 ANk gaiierss disrar d
qATE ?

(A) 2 FANISYH

(B)  1-siHIsgA

(C)  2-5HI-2-HfreTsoe

(D)  2,2-STEAf-1-FARINT

8. sk
R-OH+Na ——> RO Na™ + %Hz (g)
e B e A B
(A) A=A
(B) &
(C) 3
(D)  IFuHl

9. T w, $HE, CSy H Bry o |rer SAffohaT ek sHIaT 2

(A)  2,4,6-ZTSSNHIGRTA
(B) p-siHIdHTA
(C)  o- 3 p-siATEHTA
(D) 2,4-SESTHGHA
—_— ANANANNNANNAANAAANAANAANANNA
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The number of moles of AgCl precipitated when excess AgNOg solution is

mixed with one mole of [Co(NH3)3Cl3] is:

(A)
(B)
(&)
(D)

0
1
2
3

Which of the following haloalkanes react with aqueous KOH most rapidly
by Sn1 reaction ?

(A)
(B)
(®)
(D)

2-Chlorobutane
1-Bromobutane
2-Bromo-2-Methylpropane
2,2-Dimethyl-1-Chloropropane

The reaction

R-OH +Na — RO Na* + %Hz (g)

suggests that alcohols are :

(A)
(B)
©)
(D)

At low temperature, phenol reacts with Bry in CSg to form :

(A)
(B)
(®)
(D)

Acidic
Basic
Neutral

Amphoteric

2,4,6-tribromophenol
p-bromophenol
o-and p-bromophenol

2,4-dibromophenol

P.T.O.
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10. S UfoohdT SATATSTSS i STHIAT & AR ATToe o 91y sk fomam s 2,

T Tl e 3T &

(A)  qeltsh T

(B) = STHIIH 00
(C) ficfers T

(D) i T

11. IS Ui X femaent stfirerder o grer tfufsham sear @ 99 ured 3cdte R | faaia 2
ﬁTﬁ?‘X’%‘:
(A) CHjs-NH,

(B) (CH3),NH

(C) (CHy)3N

(D) Q NH - CH,

12,  o-RfcTed ST Hohd ohidl @ -
(A) I & Tfie e
(B) R & feefares d@wamr
(C) eI I qetere ST

(D) S Al =rqeah |t

56/7/1 #8#
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10.

11.

12.

56/7/1

When alkyl iodide is treated with large excess of ammonia, the major

product obtained is :

(A)

(B)

(&)

(D)

Tertiary amine
Quaternary ammonium salt
Secondary amine

Primary amine

An amine X’ reacts with Hinsberg reagent and the product obtained is

soluble in alkali. The amine X’ is :

(A)

(B)

(©)

(D)

CH3 — NHy
(CH3)9NH

(CH3)3N

O)—sa-cn

a-helix structure refers to :

(A)

(B)

(&)

(D)

primary structure of protein
secondary structure of protein
tertiary structure of protein

quaternary structure of protein

P.T.O.
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v G 13 § 16 % fo1g, 1 e 1oT 18 § — 6 T ot AfIemeT (A) To1 TER
HROT (R) ST 3ifehd To641 7131 8 | 37 9941 & @&t I 41 3w 70 @il (A), (B), (C)

31 (D) ¥ & gAaRe ST |
(A)  ANTRYE (A) 3R FRT (R) ST Tl € 3 HRT (R), AR (A) hT T&l
ST AT S |
(B) AU (A) R FRU (R) IHT €T &, T R (R), ARAA (A) T Gt
ST T AT R |

13.

14.

15.

16.

17.

18.

56/7/1

(C)  3ATHAA (A) TEY 2, T HRT (R) AT 2 |
(D) AT (A) TIed &, T R (R) W&l 2 |

fYFHIT (A) :

%R (R) :

fYFHIT (A) :

PR (R) :

TfHFTT (A) :

PR (R) :

TfHFTT (A) :

PR (R) :

0-TTGAEIHT 3T p-ATEZIBHTE o oo ol ATty STT8aT §RT gk
[ERIE IR IR

FAqUTTUaeh BIESISH JTET 3 BT o-ATESIBIHT I T aTfed
TR

SIYR oL H T Teh 1 49 H & T S |

SIYR e H ST o FAAT o I & S g |

UfoeTaE 31U Soidei-eh fowamet 8§ STfafiraand asmid & |

DS

UforeTret i wehf Yfeaafsha Bt 2 |

forerfim K g i & gufea ferar sraemar 21
forerfim K st ot forerfim 21

LCLCRC)

T3 T 9 aHTeqes foaes @ i IR ® 2 Uk Serewr AT | eFedes e g
o TR ohT ool saT @ 2

I8 30 S15E ISTeH i3 g-310rh AR worm shife sremtiershl stfvlsram s sTqerer
FHLAT 2 | Teh IeTeq0T AT | fore germ Y rfirfsranatt § wife st srifveresar & a

T B ?

#10 #
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For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct

answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : A mixture of o-nitrophenol and p-nitrophenol can be
separated by steam distillation.

Reason (R):  o-nitrophenol is steam volatile due to intermolecular
hydrogen bonding.

14. Assertion (A) : Cooking time is reduced in pressure cooker.

Reason (R): Boiling point of water inside the pressure cooker is
elevated.

15. Assertion (A) : Actinoids show irregularities in their electronic
configurations.

Reason (R): Actinoids are radioactive in nature.

16.  Assertion (A) : Vitamin K can be stored in our body.

Reason (R): Vitamin K is a water soluble vitamin.

SECTION B

17. What is meant by positive deviation from Raoult’s law ? Give an example.

What type of azeotrope is formed by positive deviation ? 2

18. State a condition under which a bimolecular reaction is kinetically first
order reaction. Give an example. For which type of reactions, do order

and molecularity have the same value ? 2

56/7/1 #11 # P.T.O.
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19.

20.

21.

22.

23.

56/7/1

(®) EEA [Pt(en)yClyl®* T IUPAC T faflw | 3@ et % 36 SATfidia

T hl HTET SHIST ST avT STl ¢ | 2
Frora
@ () FefaRed v R g fafe
e HesRTa R (11 FANES
(i) ®FA [Co(NHg)5(NOy)ICly % el ®weaa &1 [UPAC ™
ferf | 1+1=2

g iR sfowerem stffsrar % fa s srfufsrameficr @ 2 € 2 Eaedt
T ST T T-feurfrat X TS (— NOy) WE sht Juf¥erfa Iehl Ahertrft Sfcreemas

sAfferamett o wfa stfufsramsficrar =t =i seradi g 2 2

DNA & 3 9% @0 72 21, (U T Ta % T o © | Ty | DNA &

SA-ATE T B 9T T IeTE 7T 2 2
Qug T

0-3 g Ui 3t (HIeR 20| = 60 g mol™t) 80 g =i  sie Wt fewier o
0-45°C T SATTHA BT & | TS I Torera & fga samn 2, dF S7eat a1 ST €
aftenRferd Fifee | 3

(fmmn ® : S % fAT K = 512 K kg mol )
) R e i e e A i | 5 S ¥ tre 3 deive woen

et srfuferamd fefay Star o ST H g ? | 3
Jrera
@) =T FHY fF NaCl & St foea & ford-sTaeed 8 $elie ® Hy 9
IR TR T Cly, T4 IcdfSIq 1 Bt & | a9y afsfsra fafaw | 3
(fem e : B e =— 271V, By om,=—083V,
EO — . O — .
ol 201 =+ 136V, EH+/02/H20 +1-23V)

—_— ANANNANANANNANAAANANANNN
#12 #
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19. (a) Write the IUPAC name of the complex [Pt(en)2012]2+. Draw the
structure of geometrical isomer of this complex which is optically

inactive. 2
OR

b)) @ Write the formula of the following coordination compound :

Pentaamminecarbonatocobalt(IlI)chloride

(i1))  Write the IUPAC name of the linkage isomer of the complex
[Co(NH3)5(NO9)ICls. 1+1=2

20. Why are haloarenes less reactive towards nucleophilic substitution
reaction ? How does the presence of nitro (-NOgy) group at ortho- and
para-positions in haloarenes increase the reactivity towards nucleophilic
substitution reaction ? 2

21. The two strands in DNA are not identical but complementary. Explain.
What products would be formed when DNA is hydrolysed ? 2

SECTION C

22. 0-3 gof acetic acid (Molar mass =60 g mol ) dissolved in 30 g of benzene
shows a depression in freezing point equal to 0-45°C. Calculate the
percentage association of acid if it forms a dimer in the solution. 3

(Given : K¢ for benzene = 5-12 K kg mol 1)

23. (a) Write the name of the cell which is generally used in inverters.
Write the reactions taking place at anode and cathode of this cell,
when it is in use. 3

OR
(b)  Explain why electrolysis of an aqueous solution of NaCl gives Hy
gas at cathode and Cl, gas at anode ? Write overall reaction. 3

(Given : Bpy/n, =271V, By gy =—083V.

a1, /201 =+136V, EH+/O2/H20 =+1.23V)

E

56/7/1 #13 # P.T.O.
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24.

25.

26.

56/7/1

o 0N

TR STITH W, NyOj (g) % T ST & ardiy foism (31aere) w Feferfad stiee

‘SITchg'Q:

2N9O5(g) —— 2N904(g) + O9 (g)

4.

Hd/s

A qld/atm

1

0

0-5

2

100

0-625

o7 feertien afteRfora shifs |

[feammar g : log 2 = 0-3010, log 10 = 1]

vk T C Hol &1 F13 AT (A), St T Trafie Ufehel 2aiiss 2, Yeahleie
KOH 3 @1y 31ffsram shtes ik (B) aaT 2 | Afisk (B), HI & &rer Ifsram stk
R (C) T & S (A) T GHEE 8 | I (A), I 3o 1 JTRATT # Na 91q &
rfufsraT shtaT 7, a9 a8 A (D), CgHyg 3T &, ST 38 A @ fi= & St n-safee

[N

HARASIES hl Hifeaw & ey AR & s9a1 2 | (A), (B), (C) 3R (D) I GL=HTT
fafaw | verfaer gt fafige s @ifier (A), TeniRiedt KOH & @ stfufsman

FATE |

fferiad ttfsranstl o Icmat shi e fafay - 3x1=3

- T

OH

@)

OCH,

+HI ——

+ @iE HNO3 ——

MgBr
H*/ H2O
) + HCHO ——%

#14 #
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24.

25.

26.

56/7/1

The following data were obtained during the first order thermal

decomposition of N9Os (g) at constant volume :

2N205 (g) —> 2N204 (g) + 02 (g)

S.No. Time/s | Total Pressure/atm
1 0 0-5
2 100 0-625

Calculate rate constant.

[ Given : log 2 = 0-3010, log 10 =1]

A compound (A) with molecular formula C4Hgl which is a primary alkyl

halide, reacts with alcoholic KOH to give compound (B). Compound (B)
reacts with HI to give (C) which is an isomer of (A). When (A) reacts with
Na metal in the presence of dry ether, it gives a compound (D), CgHyg,

which is different from the compound formed when n-butyl iodide reacts
with sodium. Write the structures of (A), (B), (C) and (D). Write the

chemical equation when compound (A) is reacted with alcoholic KOH.

Write structure of the products of the following reactions :

(a) ©/

OH

(b)

MgBr
H*/H,0
(c) + HCHO —=*

OCH,

+HI ——

+ conc. HNOg ——

#15 #
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27. fy=faRaa & swror i 3x1=3
(F)  Seligeh ITF WhIST-shTded ATk e T 2 |
(@ HCN % "asH & 9fd CH3CHO & et # HCHO 3ifess sAffsmamsiiar
FATE |
(M) FHEE(cTh 3T ¥ ATEH O % 1Y HIa 8 W TG F HRO Wq
RIS oA cTh STFeT 3h STETCl hH &1 ST =TT, T §Heh Torodia I8 STrerell ol

Jgraare |
28.  D-wephd <Al frmfcrfia o wrer srfwfspan frfiea - 3x1=3
@) HCN (@) BrySa (M  (CH3C0),0

eLeke]
AFTIRE ST FE-SATITRT I & | %8 %l SAYa% 1eT 3R a8 1Y 391 % I Frg |

29. foreea &7 frgia (CFT) SuwewdsH A & faem™ & g1q wmysms &
d-aherehi 2l Sl ol e o Tl foreeet &t o gwrd (fermreet i fofg Srrarst 7
EU Ik ZI & ST) O ST © | SoTet Toreee &1 o gaieT fsheaet &t H d-shefehi
o farares @ fafv= o e fomame T 81 & | SIqeherehidl Ses s |l o foer
H, d-sheTeh ot foIaTe STSChetehld O ¥ FH BIdT 2 |

fefaRad w1 & sw i
(®) CFT % 3TgR W, G095y fo w5t [Ti(Hp0)g]Clg T T am & | §Fa
[Ti(Hy0)g] Clg 3T TRE T I T BIAT § 2 R0 ST | 2
[ T ShHTe : Ti = 22 ]
@ () freaaFfauea st ? 1
AT
@) () A, IR P (FHT ) F AR T, A G &7 i R goiet &nt
foTTre o 7eT 8 IR T TAHFA & ? 1
(M T s SqeheTeh i Eeh foret € R A ST © 2 1
56/7/1 #16 #



(ORI
-th%:

27.  Give reasons for the following : 3x1=3

(a) Benzoic acid does not undergo Friedel-Crafts reaction.

(b)  HCHO is more reactive than CH3CHO towards addition of HCN.

(c)  Vinyl group directly attached with carboxylic acid should decrease
the acidity of corresponding carboxylic acid due to resonance, but
on the contrary it increases the acidity.

28.  Write the reaction of D-Glucose with the following : 3x1=3
(a) HCN (b)  Brg water (c) (CH3C0O)90
SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29. The Crystal Field Theory (CFT) of coordination compounds is based on
the effect of different crystal fields (provided by the ligands taken as
point charges) on the degeneracy of d-orbital energies of the central metal
atom/ion. The splitting of the d-orbitals provides different electronic
arrangements in strong and weak crystal fields. In tetrahedral
coordination entity formation, the d-orbital splitting is smaller as
compared to the octahedral entity.

Answer the following questions :
(a)  On the basis of CFT, explain why [Ti(H9O)glClg complex is
coloured ? What happens on heating the complex [Ti(H90O)glClg ?

Give reason. 2
[Atomic no. : Ti = 22]
b)) @ What is crystal field splitting energy ? 1
OR

(b) (i) On the basis of A, and P (pairing energy), how can you

differentiate between a strong field ligand and a weak field
ligand ? 1

(¢c) Why are low spin tetrahedral complexes rarely observed ? 1

I ANANAANAANAANAAANAAAANAANNA

56/7/1 #17 # P.T.O.
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30.

31.
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Ui U UHTSS, 3HISS, 8ci1ss, A13el Afeht, 1S & Sdl & | I BIEgieH ATeET
vafdfa et & e s ifess or wenfera @9 ¥ | ek Wi § seeE @,
Bifem qom H-strsie SRk Wifess geit foamrent  feenfua smifm aame &
TTIIcel AT & bl T Td & | Ufcshet THI SFHIET bt T H Jaiet &k
T E | WS TR Tpfa F FROT, TRAT b W1y AR ek AIur ST ¥ |
UNASTSUSITAH a0, SEUSI-En T, i TR o AiieraiEr g ghaeefud
foru ST W Uit RATge, ITATES, BT ST sHTd © |
frefarRad et o ST e
@) A Ffafiad 1 SuTaor S e T ?

(i)  TIHTSH oTF & HAHA

(i)  STUHTSZISA & 1-UHIHISIT
(@)  AfIUH i qor § Yl & pKy, 7 3T =i @ 2

M @ TefkaRad w Sofa o § ST aeha amed & 9ed g0 % |
mﬁ%aﬁﬁm

CH; - NH,, (CHg)oNH, (CHg)3N

HYAT
@ () Fefatad sifafrr g A o B st d@ae @

Fe/HCl  , _HNO,

CgH5NO, 573K

> B

Qs T
@) () Fefafed & wrordie
() S % fow ES A ITARIF FOMHF 8, aih

Mn2+/Mn
E AT YT 2 |

Ol\ln3+/Mn2+
(D)  VfdeTae SATariTehoT STaETaTl i 98¢ WM J901d ¢ |

(ITI)  ESHHOT T o I TeHieh 2l © |

#18 #
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30. Amines are wusually formed from amides, imides, halides, nitro

compounds, etc. They exhibit hydrogen bonding which influences their
physical properties. In alkyl amines, a combination of electron releasing,
steric and H-bonding factors influence the stability of the substituted
ammonium cations in protic polar solvents and thus affect the basic
nature of amines. Alkyl amines are found to be stronger bases than
ammonia. Amines being basic in nature, react with acids to form salts.
Aryldiazonium salts, undergo replacement of the diazonium group with a
variety of nucleophiles to produce aryl halides, cyanides, phenols and

arenes.
Answer the following questions :

(a) How can you convert the following ? 2
(1) Ethanoic acid to methanamine

(i1) Propanenitrile to 1-aminopropane

(b)  Why is pKj, value of aniline more than that of methylamine ? 1
(c) 1) Arrange the following in increasing order of their basic
strength in aqueous solution : 1
CH3 - NH,, (CH3)9NH, (CHj3)3N
OR
(c) (i1))  Give the structures of A and B in the following reaction : 1

Fe/HCl , , _HNO,

C6H5N02 > 973K > B

SECTION E

31. (a) (1) Account for the following :

D The EM112 - /Mn value for manganese is highly negative,
whereas E 5, - 5, is highly positive. 1
(I)  Actinoids show wide range of oxidation states. 1
(ITIT) Transition metals have high melting points. 1
[ ANANAANAANAANAAANAAAANAANNA
56/7/1 #19 # P.T.O.
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(i) FfcRead smafes weieroT i quf HifT :

I 5803 +2MnO, +6H' — 1
) 2MnO, +H,0+I° —— 1
T
@) frfatad ge=T & s di 5x1=5

(i)  3d 2ol % I q o AT FTATS, T 1 ST Tt ekl S= 2 |

(i) KMnOg 3R KyMnO, H & HH-H1 SRR & SR R 2

(ili) TAHTIS T 1 g T THoTH i |

(iv) TRRICETEE 3TIEH § 3719 T2 fRrem Hie S samdn 2

(v)  ESHHOT aTql ohl Ieeat SHTaeliehor STareeratl shl TRl i H wef3iii
T STYET TSI T T AT FAT el & 2

32. (&) ()  CsHyoO HAM0ae: T T hig Hraiieh Ak (X) ST 9 4 Fed
T fafire= Turer gw1i WehdT 8 | SHERT Tedsh HTEHT ST AT I8

(D) =T AR geiar ? | 1
(ID) A4 AfRHeh bl SURIT HLdT & SN0 G oA e g | 1
(III)  &HTCcHeh JTATSIHH TOequr adr 2 | 1
(i) F=faRea o aftafea stfufsrr fafeaw 2
(D) Fu=a =T
AD)  $ere i
AAAT
@) fafafied g & el : 5x1=5

(i) IS % U sHIUEHISH ht ST sA13T |
(i) OHIHISSTES H &l — NHy 998 Bid &, W] %had T — NHy @98 &

HieRTeIsTI fo= ﬁugord 2T 2 | T SifsT |

(ili)  HTY QAT T T 3RS IFHISYLAA H Hel FFI il ?

ANANAANAANAANAAANAAAANAANNA
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32.

56/7/1

(b)

(a)

(b)

(i1) Complete the following ionic equations :

I 5803 +2MnO, +6H' — 1
I 2MnO4 +HyO+IT —— 1
OR
Answer the following questions : 5x1=5

(1) Name two elements of 3d series for which the third
ionisation enthalpies are quite high.

(i)  Out of KMnO4 and K9MnOy, which one is paramagnetic and
why ?

(iii) Write any one consequence of lanthanoid contraction.

(iv) How do you prepare potassium manganate from pyrolusite
ore ?

(v)  Why is the ability of oxygen more than fluorine to stabilise
higher oxidation states of transition metals ?

(i)  An organic compound (X) having molecular formula C5H;,0
can show various properties depending on its structures.
Draw each of the structures if it :

)] shows Cannizzaro reaction. 1
(II) reduces Tollens’ reagent and has a chiral carbon. 1
(IIT) gives positive iodoform test. 1
(ii))  Write the reaction involved in the following : 2
(D Clemmensen reduction
(I) Etard reaction
OR
Answer the following questions : 5x1=5

1) Draw structure of the methyl hemiacetal of methanal.

(i1))  There are two — NH, groups in semicarbazide. However only
one is involved in the formation of semicarbazones. Give
reason.

(iii)) How will you convert ethanol to 3-hydroxybutanal ?

I ANANAANAANAANAAANAAAANAANNA
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33.

56/7/1

(%)

)

(iv) e axiesor 61 o ifr

OH
@ CrO,
3 9

(v) 3f-aw 3care feaReT S Sfcter o7t sl NHg o |1l STk ot o
T Yol T forar ST © |

()  25°C W F=falad @« 1 faar. I (emf) uitwtad il ; 3
Zn(s)| Zn2* (0-1 M) ||H* (0-01 M) | Hy(g) (1 bar), Pt(s)

[ ES -076V, E, =0-00 V, log 10 = 1]

InZ*/Zn T H*/H,

Gi) & i foga-ereeT & fidfg fem sawe 1 1 Wa Crp0,% &
Cr3+ﬁ3ﬂwa€%ﬁﬁm@a§ﬁﬁia%d‘eﬁ@hdﬂ AT ST & 2 2

arorat
ffcTRaa Tt & IR I ;

i) KCl % 0-20 M = &t =rererar 248 x 102 S em™ ! | 0
AR TRl e {S=ITSTT AT (01) 3T TREhe shifsTy |

IERIRIE IR KEKJ,) =735 S ecm? mol~!

o _ ) 2 -1
k(Cl‘) =76-5S cm” mol ]

(i) FeAfafed o & fore A G° uftenfra hifv -

Mg(s) + Cu?*(aq) — MgZ*(aq) + Cu(s)

[fearmare E;\/Ig ~ 237V, E° =+034V

2+ /Mg Cu?*/Cu
1F = 96500 C mol 1]

(iii)  Her{l U fohe TohTL T Ul @ ? U€ Yo Ul shi STUET ARk AR
ERIEN 242+1=5

# 22 #
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(a)

(b)

(iv)

(v)

(i)

(ii)

Complete the following equation :

OH

CrO

Write the final product formed when phthalic acid is treated
with NHjg followed by strong heating.

Calculate the emf of the following cell at 25°C : 3
Zn(s) | Zn%* (0-1 M) [|H* (0-01 M) | Hy(g) (1 bar), Pt(s)

[Given: E, 2., =-076V, E2H+/H2 =0-00V,log10=1]

State Faraday’s second law of electrolysis. How much
electricity is required in terms of Faraday for the reduction
of 1 mol of Cr2072_ to Cr* 7 2

OR

Answer the following questions :

(1)

(ii)

(iii)

The conductivity of 0-20M solution of KCI is
248 x 102 S em™. Calculate its molar conductivity and
degree of dissociation (a).

a0 _ma 2 -1
[Given : }”(K+) =173-5S cm” mol

o _ ) 2 -1
k(Cl‘) =76-5S cm” mol ]
Calculate A,G" of the following cell :
Mg(s) + CuZ*(aq) — MgZ*(aq) + Cu(s)

[Given : EMg2+/Mg= -2-37V, ECu2+/Cu =+034V

1F = 96500 C mol 1]

What type of cell is mercury cell ? Why is it more
advantageous than dry cell ? 242+1=5

#23 #
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--------------------------------- — ! Candidates must write the Q.P. Code

on the title page of the answer-book.

e / NOTE

) o o g B 23 8 (LT
Please‘ check’that this quespion paper contains 23 printed pages.

A1) 9T g A A foh 36 TeA-A H 33 T F |
Please qheck that this question paper contains 33 questions. ’

(II1) - ¥ grfe 7121 o 3R fou 70 o -v shre ot wliameff San-gfErert % g@-7s W ford |
Q.P. Code given on the right hand side of the question paper should be
written on the title page of the answer-book by ’qhe candidate. )

AV) FYAT T T ST AT TE HH F T8, IT-GIETehT § JT T T T H1 SHHIh a9
ford |
Please write down the serial number of the question in the answer-
book at the given place before attempting it. .

(V) 38 YU I e & forq 15 fore o1 ame feam wan 2 | yea-vet st forewon gats # 10.15
Sl foham S | 10.15 &1 & 10.30 S b qlreeff shael T9-9 i el 3T 39 31ar
% QI o ITR-GfETehT T ohTg I &1 ford |
15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
candidates will read the question paper only and will not write any answer

~  on the answer-book during this period.

W fa9H (difo) E:E
(A grEaTiRE qhETiR o fow) 5]

CHEMISTRY (Theory)
(FOR VISUALLY IMPAIRED CANDIDATES ONLY)

fEia aae: 8 gve 3erhaq 37 : 70

Time allowed : 3 hours Maximum Marks : 70
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T e
frafaiga féam = ermyde fen 3 3 arem Hife :
(i) FEFH-TTH33 F57E | gt yo7 AT & |
(ii) I8 J97-97 9iq @UE] B [¥1f5d 8 —@Ue &, @, T, TG & |

(iii)) @UE & - J97 G&I7 1 T 16 7% Fglasbcdid JoR & J97 & | % T
1 3FHE]

(iv) @B - Jo7 & 17 @ 21 a% 3fd Tg-3/IT JHR & J97 & | IA%
Jo72 B FTE |

(v) @UET - o7 G&IT 22 T 28 TH TY-IHIT JHR & 97 & | T4 T
3 3B HTE |

(i) @Y - 97 G&IT 29 74T 30 FG-3TTENRAT F97 & | Fe3% J97 4 37b] BT
g/

(vii) @UE & - F97 &7 31 @ 33 T TH-FRIT IJHR & 97 & | I 9% Fo7
5 3B HTE |

(viii) ¥o7-97 § GHF fasheq 767 1397 7137 & | F20f3, &S & & S7fareT 3= gift
&S] & P& Jo1 8 IR e BT T 17T T & |

(ix) Sogpeiet BT ITI1T JlAT E /

T g - %

1. ToefaRga 99 <F uifc@stzes © ?
(A) ™ (B) *pE
(C) Her™ (D) g
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General Instructions :

Read the following instructions carefully and follow them :

(1) This Question paper contains 33 questions. All questions are

compulsory.

(it) This Question paper is divided into five sections — Section

A, B, C, D and E.

(iii) Section A — Question number 1 to 16 are multiple choice type

questions. Each question carries 1 mark.

(iv) Section B — Question number 17 to 21 are very short answer

type questions. Each question carries 2 marks.

(v) Section C - Question number 22 to 28 are short answer type

questions. Each question carries 3 marks.

(vi) Section D - Question number 29 and 30 are case-based

questions. Each question carries 4 marks.

(vit) Section E — Question number 31 to 33 are long answer type

questions. Each question carries 5§ marks.

(viit)There is no overall choice given in the question paper. However,

an internal choice has been provided in few questions in all the

sections except Section A.

(ix) Use of calculator is not allowed.

SECTION - A

1. Which of the following is a polysaccharide ?
(A) Maltose (B) Glucose
(C) Cellulose (D) Sucrose

~

56(B) ~ 3

P.T.O.



Asruer Aferarse wvery fe 4 1 ferareh foam o foTe wh g @ 7
(A) feitoss i (B) smerfirss wAfesh T
(C) Teitarsh T (D) fie Uferthiees T
frer 1 @ fergrent feier Tatfees e @ g ST g 7

(A) 2-AfreTIuT —2— 3T (B) At

(C) 2-uforeeyeT —2— 3t (D) wUT —1— 3

S NaOH gRI Ufeshel 0T3S Sl Ueehlaiel H ST Tfiehd TehdT SITdT &
(A) IS rfferan

(B) wicremoe aAffsran

(O REHEENISEIEURCIRIEDI

(D) frsieftertor tfufsran

freferRad Tsraor arqan o & i aiad-TT STTeRieRtor STaeTd T8 guridt 3 ?
(A) Cu (B) Sc

(C) Ti (D) Fe

fepedl <1 ot o Teraraneft fisior 1 FaeHe gHT gl o FIYATHl 8 I=WR Bl
EERH

(A) T3ee a9 =1 9o HaT 8 |

(B) T3ee oM @ eTcHeh foreret exiiar 2 |

(C) T3ee I 1 uTTenes oot T 2 |

(D) T = 1 a1 T 2 |

56(B) ~ 4 ~



2. The Gabriel Phthalimide Synthesis is used for the preparation
of

(A) Secondary amines (B) Primary aromatic amines

(C) Tertiary amines (D) Primary aliphatic amines

3. The compound which undergoes dehydration most easily is
(A) 2-Methylpropan —2— ol (B) Ethanol
(C) 2-Methylbutan —2— ol (D) Propan —1-ol

4. The conversion of an alkyl halide into an alcohol by aqueous
NaOH is classified as

(A) an addition reaction
(B) a substitution reaction
(C) a dehydrohalogenation reaction

(D) a dehydration reaction

5. Which of the following transition metals does not show variable

oxidation states ?
A) Cu (B) Sc
C) Ti (D) Fe

6. An azeotropic mixture of two liquids has a boiling point higher
than that of either of the two liquids when it

(A) obeys Raoult’s law.
(B) shows positive deviation from Raoult’s law.
(C) shows negative deviation from Raoult’s law.

(D) obeys Henry’s law.

56(B) ~5 ~ P.T.O.



7. T Aigar W e dEd T9eedi o ot shiersy 3 feferfaa ey foar
A, =AY —A\C
fefifgd grarda s @i g g 7
&) A, =A. 5 C A (B) A=A & C 0
(€) A=A C - w D) A, =Ao & C > 1
8. X+Y — 3cme o foru stfufsran am fr=1 wefientor gro femn sman 2
am = k[X] [Y].
Ifq Y ol ga 3T1eeh A= § fora S, it srfufsren <6t ehife gt
(A) 0 (B) 1
1
(C) 2 D) 5
9. Ufeera wg3ftge 1 gy fmfafad o @+ @t gsan fafer @ aw= g
g7
(A) SrsarL rfufsran (B) Thehcwers atfufsman
(C) Tzt f¥rforam (D) Tarew rfufsem
10. S=H STEUSI-IH FANIEE ST 99 g edl &
(A) FAESH (B) A
(C) fEe (D) Vfef=
11. = 1 9 forees sg W gal § 9 <kl forciaar gedt 2 2
(A) T (B) 3mIaA
(C) facra =on <t T (D) dm™
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7. Kohlrausch gave the following relation for strong electrolytes at

low concentration :
0
Ay, =Ay—AC

Which of the following equality holds true ?

A) A =AoasC A (B) A =AoasC 0
(€) A=Ay asC oo D) A, =ApasC -1

8. The rate of reaction X + Y — products, is given by the equation
Rate = k[X] [Y].
If Y is taken in large excess, the order of the reaction would be

A) 0 (B) 1

© 2 O) 5

9. The synthesis of alkyl fluoride is best accomplished by
(A) Sandmeyer reaction (B) Finkelstein reaction

(C) Wurtz reaction (D) Swarts reaction

10. Benzene diazonium chloride on hydrolysis gives
(A) Chlorobenzene (B) Phenol
(C) Anisole (D) Aniline

11. Solubility of gases in liquid decreases with increase in
(A) pressure (B) volume

(C) number of solute particles (D) temperature
NN\ NN

56(B) ~ 7 ~ P.T.O.



19, fopeh e st % e 4, GO il B, s g

(A) &HTcH 3T 9IS (B) ©HTcHe 3T SRUTcH

(C) =UTTcHeh 3T 9T (D) oI TR TS

T F&AT 13 € 16 o [e1U, &1 e 1T T & — 5 Teh I 3T1eheH (A) a0

g8 ol I (R) G 3Afehd Tohal T2 2 | 37 WAl o |l o i<l fou e whiei

(A), (B), (C) 3R (D) # @ ¥kt T ;

(A) 3ARHET (A) 3R SR (R) T T& 2 3R SR (R), 31hieseq (A) &6
HE ST HLcl ¢ |

(B) 2frehed (A) 3R R (R) gHT @8t &, W ®RoT (R), 1R (A) i
TE ST T8l HAT R |

(C) SANH (A) H&l 7, T HROT (R) TeTd 2 |

(D) e (A) TTeTd B, T HRT (R) TE 2 |

13. Ifee (A) : 76 Teh HshHvT a7 TE W1 ST 2§ |
RO (R) @ T go1 arawen aun fieiishd €1 aHi | & 391 3d
e7eh Ut WiLd BT & |

14. At (A) : Tl wem ife sifuferan 4 afe sifwfres 61 igar grft 3
FIESCECEIIC R R R USRS iG]
RO (R)  : vy wife f arfuferan o srfuforen 6 araty stfufsres 6t
Trfreh Figar a¥ e T et B |

~
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12. ArGO and E_ ., for a spontaneous reaction will respectively be

cell
(A) positive and positive (B) positive and negative
(C) negative and positive (D) negative and negative

For question number 13 to 16, two statements are given, one
labelled as Assertion (A) and the other labelled as Reason (R).
Select the correct answer to these questions from the codes (A),
(B), (C) and (D) as given below :

(A) Both Assertion (A) and Reason (R) are true and Reason (R)
is the correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R)
1s not the correct explanation of Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : Zinc is not regarded as a transition element.
Reason (R) : Zinc has completely filled 3d orbitals in its

ground state as well as in its oxidised state.

14. Assertion (A) : In a first order reaction, if the concentration
of the reactant is doubled, its half-life 1s also
doubled.

Reason (R) : The half-life of a reaction does not depend
upon the initial concentration of the reactant

1n a first order reaction.

56(B) ~9 ~ P.T.O.



15. e (A) : (CH,),C-0-CH,, HI % @y HAMGHREd &H W
(CH,),C-1 3R CH,OH @ 2 |
HRO (R)  : fufsean S 1 Branfafu gt 2 |

16. AR (A) : FARWSH i Aipwft gfaeemas Afufshan i gam ®
FAISST shl ATTTeRtrft Sfereema srfferan sferss e &
B R |
RO (R) @ 3ATAE & RO FARE~A § C — C/ 3769 ¥ e fgay
0T AT & |

Qg - ¢
17. (a) 9l & 1 O fava saeht 9qul & srafy o fer =i war g ?
(b) CH,COOH # feriism #m (o) uitehferd shifsre afe wHifes e &
foT A 33ﬁ1‘AI?1% AH A 50 S em? mol™! 3R 400 S cm?
mol~ ! & | 2x1=2

18. P 3R Q % E | 1 ST hid ¢, It HIfTC foh 3= [E0 g2+
= —0.44 V] 1 G007 Ush & ToTT 3T Tz W U= 3 hIF Sga 8 3T F 7

EOp2t py =237V, E0 2+ ) =—0.14 V 2

19. (a) U Affma ‘A’ & ufa feeiar qem ‘B’ o g gem ife hi g | ‘A’ 92 ‘B’
QT oh! HIGT T S | T TR T SHTe 9T ?
(b) 3 hife 3rffsRam = forw &’ <6t sats ferfa | 2x1=2

NNV NNV NN AN
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15. Assertion (A) : (CH,;),C-O-CH,4 gives (CH,);C-I and CH;0H

on treatment with HI.

Reason (R) : The reaction occurs by Sy 1 mechanism.

16. Assertion (A) : Nucleophilic substitution reaction of
chlorobenzene 1is easier than that of
chloroethane.

Reason (R) : C — Cl bond in chlorobenzene has partial

double bond character due to resonance.

SECTION - B
17. (a) Why does the cell potential of mercury cell remains

constant throughout its life ?
(b) Calculate the degree of dissociation (o) of CH,COOH if

A, and AI?I of CH,COOH are 50 S cm? mol~! and 400 S ¢cm?

mol~! respectively. 2x1=2

18. Using the E° values of P and Q, predict which one is better for
coating the surface of iron [EO(Fez+ /) = —0.44 V] to prevent

corrosion and why ?
EOp2t py =237V, E0 2+ ) =—0.14 V 2

19. (a) A reaction is second order in ‘A’ and first order in ‘B’. How
1s the rate affected when the concentrations of both ‘A’ and
‘B’ are doubled ?

(b) Write the unit of ‘k’ for zero order reaction. 2x1=2

NN\

56(B) ~ 11 ~ P.T.O.



20.

21.

22.

23.

24.

(a) 39 fFAferRad TuT=or 8 i ?

() TATTEZE H UYHA
(i) SATSTETIAY FAREE W AAHIEIEA 2x1=2
JAYAT
(b) () VI 3R sEAfHT 1 fave & fou ot vemafie gheo
fefEm |
(i) = g @ 519 CH,CONH,, =1 Br, 3t NaOH % Seft ferer
o @1 T feRa STt B 2 2x1=2
ST 1 TTEHAT T TorhTrehtot o1 1 YHTE BIdT & 7 WIGR M1 3T AR
SIEH Sedieh 1 Th-Teh IETET EIT | 2
TUg - 1
F1 21 7, 9
(a) T I CH,MgBr o ®19 Jiffshira st o uweia STet 3Aqee foha
SR ?
(b) FHTA ! TS o |1 JTlerRa fra sTar 2 2
(c) UfEer =t HI & @ arfuferiia fpm sman g 2 3x1=3

foreft wem whife Stfvfsran =61 a9 fmies 0.04 s 9 9@ 0.08 s~ L BT ST &
S 19 27°C ¥ 959 37°C 1 911 8 | wishaot i () uitehlerd $ifT |

fean® : 2.303R = 19.15 JK'mol ']
[log 2 =0.3010, log 3 =0.4771, log 4 = 0.6021] 3

frforfga = fore s difSe

() Nfrel=, hrea-shraem srfuferan 7€ <t 2 |

(i) it faer=e & (CH,),N i amar (CH,),NH 31 eiehia gram & |

(iii) et wfig 5o | faor @ Stefe wieis sAfoeia 2 | 3x1=3

56(B) ~ 12 ~



20. (a) How do you convert the following ?
(1) Ethanenitrile to Ethanamine
(11) Benzenediazonium chloride to benzonitrile 2x1=2
OR
(b) (1) Write a simple chemical test to distinguish between

ethanamine and dimethylamine.
(i) What happens when CH;CONH, is heated with Br,

and an aqueous solution of NaOH ? 2x1=2

21. What is the effect of denaturation on the structures of protein ?
Give one example each of fibrous protein and globular protein. 2

SECTION - C
22. What happens when
(a) Ethanalis treated with CH;MgBr followed by hydrolysis ?

(b) Phenol is treated with Zinc dust ?
(c) Anisole is treated with HI ? 3x1=3

23. The rate constant of a first order reaction increases from

0.04 s7! to 0.08 s~! when the temperature increases from 27°C
to 37°C. Calculate the energy of activation (E,).

[Given : 2.303R = 19.15 JK mol 1]
[log 2 =0.3010, log 3 = 0.4771, log 4 = 0.6021] 3

24. Give reactions for the following :
(1) Aniline does not undergo Friedel — Crafts reaction.
(1) (CHg),NH is more basic than (CHj);N in an aqueous

solution.
(1) Ethyl amine is soluble in water whereas aniline is
insoluble. 3x1=3

NN\

56(B) ~ 13 ~ P.T.O.
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25. (a) V& Teh SUHEEASH Alfeh CoCly-6NH, 1 AgNO,, ferets o i

(b)

& 1y firetrn Sirar 8 ot gfd @it Aifies & fow AgCl s 3 At aafua

BIa & | forfa -

(i) Hpel T TLEHTHD G

(ii) @%a w1 IUPAC 9™

(iii) HTSThaT TTEY TIGT 1 ST hid T Hpel I HhLUl
[FT] @& T Co = 27] 3x1=3

YT

() [Pt(NH,), CI(ONO)] s [UPAC - ferfia |

(i) =i [Co(NH,)4]>* w1 31uat [Co(en),]>" Fiferes wumefi & 7

(ili) TSRl MY g % U W [Ni(CO),] % HohoT shi ITfH
ST | [oeEm] @& : Ni = 28] 3x1=3

26. TrfeaRga stfsferana i smen hifvw

(a)

SIS I

(b) hiaeTr frferan
(c) BA-HIATS SfeTeh! JAlshaT 3x1=3

27. 25°C W Freferfigd et o o1y A G° 3R log K, Thehfere hifaT ;

Zn/7Zn?* || Cd**/Cd

0 0
fg: By o1,y =—0.76 V, Egor,0q = 0.40V

1 F=96500 C mol™L, 3

28. UeHTeRtor shi afeaT e | S 1 3R S 2 Fiffsranati # @ =i e
<& HIY-HTY BT & ? 379 3T o FAAT H HRor ST | 3

56(B)
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25. (a) When a co-ordination compound CoCl;-6NH, is mixed with
excess of AgNO, solution, 3 moles of AgCl are precipitated

per mole of the compound. Write
(1) Structural formula of the complex

(11) TUPAC name of the complex
(111) Hybridization of the complex using valence bond

theory [Atomic number: Co = 27] 3x1=3

OR
(b) (1) Write IUPAC name of [Pt(NH,), C/((ONO)].

(1) Why [Co(en)3]3+ 1Is more stable complex than
[Co(NH,)4]%* ?
(111) Predict the hybridization of [Ni(CO),] on the basis of

valence bond theory. [Atomic number : N1=28] 3x1=3

26. Explain the following reactions :
(a) Rosenmund’s Reduction
(b) Cannizzaro’s reaction

(¢) Hell-Volhard Zelinsky reaction 3x1=3

27. Calculate A G° and log K, for the following cell at 25°C :
Zn/7Zn?* || Cd**/Cd
Given that : By 21, =—0.76 V, Eqyr, g = 0.40 V
1 F=96500 C mol.

28. Define Racemization. Out of Sy1 and S\2 reactions, which is

accompanied by racemization ?
Give reason in support of your answer.

56(B) ~ 15 ~ P.T.O.



29.

Qg -9

o (e aN

fefalga I FE-3naid 999 2 | I3 Y9 § 3Adieh faehed @ 31X

4 (2+1+1)3THHI | T bl LAY ITGU T I o I T

HTeTETEee gau goish TifcTgrsgiaril Ueegrse Tuan HhidH aid & 312aT o 317
ST STASTIEE o I UHT Sh1EAT ¢d & | HIEigEeel ol J@&Id: aiF o |
Fiffepd R ST Hhcl 8 — AFEARUEE, HfAEHUTS R qiicTdptse |

HHIAHSE TATSHIHTES! §Y G SIS Yohid, ATeH S8 STEHBUSE S @ |

Teh 3T SIF-3] : TEH, o-UHHT 3TAT o Sgateh 2ld & S U<ise a4l 9 I8

B 8 | YT 37rcdl bl 3eh SAU[3Tl § Iufera UHiAT qen seifeder augl i

TEAT o MR W AR, qEHE 31an Il ot § afiepa feram mm 2 |

Ul 37t SyrEerHt Tehfe % 21§ |

(a) TATSHIATES! §9 IR UL I H T AL BT & ? TIohId ol UreIUE e,
BTSSTrReTUHI o &1 Tferan &l T & | I RSP a1 8 2

(b) 3ETEL Ffed FATCHTIHHTZS <hl TRAT feTfy |

JAYar
(b) TUHI 317 AT Yo < T BId & ?

(c) 3Tty UHHT 3TRaAT o TIATING <hIfT |
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SECTION -D

The following questions are case based questions. Each
question has an internal choice and carries 4 (2 + 1 + 1) marks
each. Read the passage carefully and answer the questions that

follow :

29. Carbohydrates are optically active polyhydroxy aldehydes or
ketones or molecules which provide such units on hydrolysis.
They are broadly classified into three groups -
monosaccharides, oligosaccharides and polysaccharides.
Monosaccharides are held together by glycosidic linkage to

form disaccharides like sucrose, maltose.

Another biomolecule : proteins are polymers of o-amino acids
which are linked by peptide bonds. On the basis of number of
amino group and carboxyl group, amino acids are classified as
acidic, basic or neutral amino acids. Amino acids are

amphoteric in nature.

(a) What is difference between glycosidic linkage and peptide

linkage ? The pentacetate of glucose does not react with

Hydroxyl amine. What does it indicate ? 2

(b) Define Oligosaccharides with an example. 1
OR

(b) Why amino acids are amphoteric in nature ? 1

(¢) Define Acidic amino acids. 1

56(B) ~ 17 ~ P.T.O.
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30. S 3 Urg 3H % forw wufires TIrSeRar dun fadtees Rstshar it amon
Tfarfed i | Mfies AShdTd ST 9 8 TREHE Bl @ a7 ST
AT gRT T8 Bt & | fecires TRnstehard 3 -3 Bt 8 | 3 3grEia
JTU[3T IAYET FOTTcHb SARAT gRT TGS &It & | TgeTIes SSTehal STEgEISH
T o SR Fit 8 qUT 391 A foheft arg o fore mmmm=ra: ffvea gman 2 |
TIASThAT ATEY THgIa STHgEAN AR o §9-, THhT TR 3 ITeh!
ST AT <hl SATEAT Hid! & STt sheea & faga (CFT) s 41
Ty / AT R fafi foreeet St o gTe o HROT d-3heehl St Sl hl THYS

JTETAT W YT I ST 7 |
(a) [Cr(NH,),]3" stgawehid & Sifes [Ni(CN) ]2~ Sfagrrehia 2 |

AT HITT, T ? [T &1 : Cr = 24, Ni = 28] 2
(b) ufieh TFISTehdT a T fgdieres BIsTehd o T Ush 3R faiRau | 1
(c) Torea egmfaueaSaianeg ? 1

AT

() CFT o SR W d* heTehl o1 seiergii-eh o=@l frfgu s Ay > Pa 1 1

T g - §
31. (A) (a) FmfaRaa % wro e
(i) TshHYT LTqE 37T 3Tk AfiTeh ISR TfshardT gIid & |
(i) Mn®" U Jact ATFHTH 2 |
(it) Cu* STefta fererom & womh T g 2 |
(b) R qHEE FEH (MnO,) ¥ KMnO, i fat=m faflag | 3 +2=5
JAYAT
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30. Werner proposed the concept of a primary valence and a
secondary valence for a metal ion. The primary valences are
normally ionisable and are satisfied by negative ions. The
secondary valences are non-ionisable. These are satisfied by
neutral molecules or negative ions. The secondary valency 1is
equal to the co-ordination number and is normally fixed for a
metal. The Valence Bond Theory (VBT) explains the formation,
magnetic behaviour and geometrical shapes of co-ordination
compounds whereas the Crystal Field Theory (CFT) is based on
the effect of different crystal fields on the degeneracy of d-
orbitals energies of the central metal atom / ion.

(@) [Cr(NH,)g]®* is paramagnetic while [Ni(CN),]?>" is

diamagnetic. Explain why ? [Atomic number : Cr = 24,

Ni = 28] 2
(b) Write one difference between a primary valence and a

secondary valence. 1
(c) What is crystal field splitting energy ? 1

OR

(¢) On the basis of CFT, write the electronic configuration of

d* orbitals when A, > P. 1

SECTION - E

31. (A) (a) Account for the following :
(1) Transition metals and their compounds show
catalytic activities.

(i) Mn3" is a strong oxidising agent.
(iii) Cu® is not stable in aqueous solution.
(b) Write the preparation of KMnO, from Pyrolusite ore

(MnO,). 3+2=5
OR

56(B) ~ 19 ~ P.T.O.



(B) (1) FeCr,0,¥ Na,Cr,0., o fort=r =i ferfiay |

(i) IS TP FAT 7 ? 38 & I faRaw |
(iii) 3d 2oft & E awel o AT FATZY ST LT Sl i-eh (o= €0 & |

2+2+1=5

32. (A) (a) dfies C,HO % T FehRicHs: FHISRE ‘A’ 3 B’ 8 | qoraed

(b)

(B) (a)

56(B)

(b)

‘B, NaOH 3R L, & @ T fohy 9 W AR-SHH 1 fiern

LT ST & e 1h THTEE ‘A’ hIg Ta&T &) ST 2 |

i) ‘A’ 3N ‘B i yg=iiT |

(i) F1 BT & & wHEE ‘A’ & |@g HCI & ufeufa &
Zn(Hg) % @ afifeala fea sman g 7

(iii) TSR ‘B’ ht NaOH 3R L, o @ HA¥Hfsha e |

frferRaa =1 $fira TUremt & sed s 4 Safem Hif -

() AT, THTEeh TR, AT (FEITeh)

(i) e, TS, WHEH (HCN & @y Jire Afafsean &t

Srffsramsiierar < ufd) 3+2=5

AT

3CTET Ulgd Ueeid T4 shl IRt hifvie | Ufeegrgel 3 el
o TP (o) BTSGISH STATT Fehfcl o &1 BId & ?

Fraforftaa Difrent 0 fave w0 & forw ower gamafes Theon dfw

() dlIgeh AT TN oA fcearEs

(i) T IR o 3+2=5

~ 20 ~



(B) (1) Write the preparation of Na,Cr,0-, from FeCr,0,,.

(1) What i1s Lanthanoid contraction ? Write its two

consequences.

(111) Name two elements of 3d series which show
anomalous electronic configuration. 2+2+1=5

32. (A) (a) ‘A’ and ‘B’ are two functional isomers of compound
C,HgO. On heating with NaOH and I,, isomer ‘B’

forms yellow precipitate of iodoform whereas isomer

‘A’ does not form any precipitate.

(1) Identify ‘A’ and ‘B’.

(1) What happens when isomer ‘A’ is treated with
Zn(Hg) in the presence of Conc. HCI/ ?

(111) Write the reaction of isomer ‘B’ with NaOH and L.

(b) Arrange the following in the increasing order of their
property as indicated :

(1) Ethanol, Ethanoic acid, Ethanal (boiling point).
(1) Ethanal, Methanal, acetone
(reactivity towards addition of HCN). 3+2=5
OR

(B) (a) Explain Aldol Condensation with an example. Why
alpha (o) hydrogen of aldehydes and ketones are acidic
in nature ?

(b) Give simple chemical test to distinguish between the
following compounds :

(1 Benzoic acid and Benzaldehyde
(1) Ethanal and Propanal 3+2=5

56(B) ~ 21 ~ P.T.O.



33. (A) (a) 6gMgSO, (HIeR g&aHH = 120 g mol 1) %I 200 g STt H =i
T STH fereTe 1, T8 HFd g R MgSO, yoia: ferifra & e 2,
T UReh{erd i | (et o o1t K, = 0.52 K kg mol™?)

(b) aTvRfier 3reREl aTt faerem & fore teee fem foflaw | weee =
frem, 3 o frem < oo fomw fafa e @ 2 3+2=5

AT

(B) (a) 5 g =g A (HIeR geqdqH = 122 g mol 1) &1 35 g a=fia |
el WX 35 fgaTeh § 2.94 K &1 79794 giaT 3 | Afe g foerma &
fgd (dimer) AT & @ S=iIssh 3T *1 TPH fehad fasra
g 7 (Sisf o fTT K, = 4.9 K kg mol™1)

(b) Tr=fafaa ugh =1 uftaiya Hifsre

(G) 3T foerEa
(i) U e 3+2=5

56(B) ~ 22 ~



33. (A) (a) Calculate the boiling point of solution when 6 g of
MgSO, (Molar mass = 120 g mol~!) was dissolved in

200 g of water, assuming the complete dissociation of
MgSO,,. (K, for water = 0.52 K kg mol ).

(b) State Raoult’s law for a solution containing volatile
components. How Raoult’s law is a special case of
Henry’s law ? 3+2=5

OR

(B) (a) The freezing point of a solution containing 5 g of
benzoic acid (Molar mass = 122 g mol™!) in 35 g of
benzene is depressed by 2.94 K. Calculate the

percentage association of benzoic acid if it forms a

dimer in solution. (K, for benzene = 4.9 K kg mol1)

(b) Define the following terms :
(1) Ideal Solution

(11) Osmotic Pressure 3+2=5

56(B) ~ 23 ~
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qmaT= 339

(i) FATH-UAH33THE | QU I HAHATI & |

(ii) 98 9¥9-UF il GUel 4 f[q91ferd & — @Wug &, W, T, 9, Td & |

(iii) TV & — I GEIT 1 G 16 TF Tglaehed | JohR & T34 8 | Tedieh 97 1 ST H1 8 |

(iv) WU — ¥ G 17 € 21 TF 37fd -3 THR % T & | Te2IF T 2 Sl 1 8 |
(v) TS — ¥ GEIT 22 | 28 TF -3 TR & T 8 | T T 3 371 1 3 |

(vi) IS T — T3 G&IT 29 TIT 30 FHT-STETHA I3 & | Tedieh I9H 4 3 H1 8 |

(vii) TUE T — ¥ G&IT 31 T 33 SH-3909 bR & J9H 8 | I I 5 37l F13 |

(viii) o9 H I foeheq &1 131 71 @ | FEIfd, @Ue % % S7faRes 1= q+fl @vel & %o Iel 4
HTIdRF faheq 1 =g AT T &8 |

(ix) € 3 o gi¥arier gignfofet & fora s7em Jo7-74 8 |
(x) P F T ATATE |

QU &
¥ €T 1 € 16 T Tgiashedia S#R & 1 3% & J97 6 | 16x1=16
1.  UGhIRIA ol big HoSO, 3 |1 TRH i W Ueehi= H fHsiei o S THm (STifen)
TR
(A) TR H ST (B)  HISTYATT T o1
(C) Ucohlaid &1 WA (D) S & faeaT

2. FARIE O SEh T H Ueh TRUT § ®Y-aW0T & fAT -8 31f7ehHeh A9 & 2

(A)  FARS, Na, 6§21 (B) s, fAsfet AlCIg
(C) FARIes(H/Fe, 3THR (D) NaNO, + HCl

3.  TAfafad dpai & -8 sgt FHTeeEdr a9dr 8 2
(A)  [Co(NHg)5Cl%* (B)  [Co(NHg),ClylBry
(©)  [Co(Hy0)g1** (D)  [Co(NH3)5(ONO)**

ANANAANAANAANAAANAAAANAANNA
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General Instructions :

Read the following instructions carefully and follow them :
(i) This question paper contains 33 questions. All questions are compulsory.
(it)  This question paper is divided into five sections — Section A, B, C, D and E.

(iti) Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

(iv) Section B - questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

(v)  Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

(vi) Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

(vii) Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

(viit) There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

(ix) Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each. 16x1=16

1. During dehydration of alcohol to alkene by heating with conc. HoSOy4, the

initiation step is :

(A) Formation of an ester (B) Formation of carbocation
(C)  Protonation of alcohol (D)  Elimination of water
2. Which reagents are required for one step conversion of Chlorobenzene to
Diphenyl ?
(A)  Chlorobenzene, Na, Dry ether (B) Benzene, Anhydrous AlClg
(C)  Chlorobenzene/Fe, Dark (D)  NaNOg + HC1
3. Which of the following complexes show linkage isomerism ?
(A) [Co(NH3)5Cl]2+ (B)  [Co(NHj3)4Cly]Brg
(C)  [Co(Hg0)gl** (D)  [Co(NHg)5(ONO)**
56/6/3 #34 T e ro.
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4.  TrefaRed ¥ & form dspmor org 1 Soaaw Toie § 2
(A) Sc (B) Cr
(C) Mn (D) Zn

5. U Aiad KC e &1 fenten, 78 7rd g€ fof KC1 St # quiaan fomiifora &1 e, 2

(STt & foTT K = 1:86 K kg mol™)

(A —-372°C
(B) +3:72°C
(C) -1-86°C
(D) +2:72°C

6.  SSMSTEUSIAIN FANTS i S-sIHI5ISe H WA o6 [oTU hiF-81 ATHRHE TFHd

frSTERare ?
(A) Cu/HCl (B) CH4CN
(C) CuCN (D) AgCN

7.  f=fafea vt 9 9 sy e § gacay g 2
(A)  (CoHy)oNH (B)  (CoHy)sN

(C) CoHsNH, (D) CgHsNH,

8. 30 mL UHEH &I 20 mL FARIGH o @1 THTS i T, e o1 et ST <
(A) 10 mL % SR (B) 50 mLU%H
(C) 50 mL ¥ At (D) 50 mL % sReK

ANAAAAAAAAAAANAANAS
56/6/3 #4#
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4, Which of the following transition metals has the highest melting point ?

(A)  Sc (B) Cr
(C)  Mn (D) Zn
5. The freezing point of one molal KCIl solution, assuming KCI to be

completely dissociated in water, is : (K¢ for water = 1:86 K kg mol 1)

(A -372°C
(B) +3:72°C
(C) -1-86°C
(D)  +2:72°C
6. The reagent that can be used to convert benzenediazonium chloride to

benzonitrile is :

(A) Cu/HCl1 (B) CH3CN
(C) CuCN (D) AgCN
7. The strongest base in aqueous solution among the following amines is :
(A) (CoHjp)9NH (B) (CoHjp)3N
(C) CyHsNH, (D) CgHsNH,
8. On mixing 30 mL of acetone with 20 mL of chloroform, the total volume of

solution is :
(A) equal to 10 mL (B) less than 50 mL

(C) greater than 50 mL (D) equal to 50 mL

56/6/3 #5# P.T.O.
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10.

11.

12.

fase 9T (DC) T AN ek &F foret ek faerem & gfaler &t &t |21 gekd &
RV :

(A) % foeTa T €ere aiEfad L o 2 |

(B) 3w it 31t gresh Scu=T 2l Tehd © |

(C) o8 foerm ot Here wwfard e 2 |

(D) % forgqa-SToeeHt &t i Ao it & afafda Fadi 2 |

[Co(en)s]Clg T Co 3t TTefiieh 37K Tyt Harsrehard shaet: € -

A 3,3 B) 0,3
(C) 6,3 (D) 3,6

AN 9 oo k = Ae_Ea/RTf’r, ‘A fFefug aar e
(A) el Eerg (B) Mgl TR
(C) =gl &t 3ir (D) <A S

o-D-TTRIE 3R B-D-Tefehid TR forersh |rdrey fir=T 81 8 2
(A) HIUHIH I & ITHR & (B)  Cq e o a8 &
(C) — OH WHqgi %! & (D) Cq e & fa=ma

v ST 13 & 16 % To1g, 31 o 30 7 & — A ook it sTfveherT (A) a1 ger &t
®RUT (R) T 3ifehd fohaT 741 & | 37 9941 o W@t 3w A1 fag e it (A), (B), (C)

37 (D) ¥ @ g ST |
(A)  ANTRYT (A) 3R FRT (R) ST T 2 3 HRT (R), ANHAT (A) A @t
ST HLAT R |
(B) ¥k (A) R RO (R) SHT WEl €, T R (R), IR (A) T @l
AT T&T FLT 2 |

56/6/3

(C)  SAf¥he (A) H&l 8, W T (R) e & |
(D) AR (A) T 8, W] 0T (R) HET 2 |

#6#
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9. We cannot measure the resistance of an ionic solution using DC because :
(A) it changes the composition of the solution.
(B) it can cause sparks and shocks.
(C) it does not affect the composition of the solution.
(D) it converts electrolytic cell to galvanic cell.

10. The primary and secondary valences of Co in [Co(en)3]Clg respectively are :

A 3,3 B 0,3
C) 6,3 (D) 3,6
—E_/RT
11. In the Arrhenius equation k = Ae = , ‘A’ represents :
(A) effective collisions (B) frequency factor
(C)  fraction of collisions (D)  threshold energy

12.  a-D-glucose and B-D-glucose differ from each other with respect to the :

(A)
(©)

size of the hemiacetal ring (B) configuration at the Cy carbon

number of — OH groups (D) configuration at the Cq carbon

For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given

below.

(A)

(B)

(®)
(D)

56/6/3

Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

Assertion (A) is true, but Reason (R) is false.

Assertion (A) is false, but Reason (R) is true.

#T# P.T.O.
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13.

14.

15.

16.

17.

18.

56/6/3

R (A) :

PR (R) :

TfFTT (A) :

N (R) :

fFTT (A) :

R (R) :

fYFHIT (A) :

R (R) :

AT A= hT o1 § Tk e U UL W o s WS
3Teha e BT 8 |

UfdrerTere SiTofiaRtor sTeeesti § geg W qIid ¢ |

srfrfsra <t aTTfbersha ST g ferifed o STt & |

SATTUSTRaT haret STfieh SATHsRAT TR & AR Biell &, Stfeet AR %
for =2 |

n-C4HoNH, 3t q&HT H (CoHy)oNH I Feeieh HHa ST 2 |

n-C4H9NH2 ﬁ 34-&8{"-[ (02H5)2NH ﬁ m@\_’ﬂ- W Elg?r 341(‘34%"
I T BT R |

R C — O — C HATEY 0 THADIY I hl TAT H ST ST
BIaTR |

IT 3l JEATHR Ufcahel UHE oh Hed STcrehtl 31 fohaT o T 2 |

LCLCRC)

TGO Tl <Rl TICATIS ShITSTT | ULl SE T S SIgetehi o HICR S| J1d
T o T TRreReT a1t T fey aht serferehar @ ot St 8 2

3119 freferRad st o8 g 2

() M H Ufceerse aag i Sufufd |

(@)  ThE | U — OH |ogl ol 3ufeufd |

1+1=2
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13. Assertion (A) : Actinoid contraction is greater from element to element

than lanthanoid contraction.

Reason (R):  Actinoids show wide range of oxidation states.

14. Assertion (A) : Molecularity of reaction is determined experimentally.

Reason (R):  Molecularity is applicable only for an elementary reaction

and not for a complex reaction.

15. Assertion (A): Boiling point of (CoHg)oNH is lower than that of
n-C4H9NH2.

Reason (R):  Hydrogen bonding is much more extensive in (CoHz)oNH
as compared to n-C4HgNH,.
16. Assertion (A) : The bond angle C — O — C in ethers is slightly greater

than tetrahedral angle.

Reason (R): This is because of the repulsive interaction between the

two bulky alkyl groups.

SECTION B

17. Define osmotic pressure. Why is measurement of osmotic pressure
method preferred for the determination of molar masses of

macromolecules such as proteins and polymers ? 2

18. How do you explain the following ? 1+1=2
(a)  Presence of an aldehydic group in glucose.

(b)  Presence of five — OH groups in glucose.

56/6/3 #9# P.T.O.
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19. fHAfRad T SATRAT & 3care/3caTal sht HLeHTE SHTSY ;

CH, -CH,

) @( Bry 3™
NO,

@)

20. fewy e H qwrie are o1 Seqor shifste 3 feferfad e o 3o s

(%h)

)

21. (%)

)

56/6/3

Cl

forsfet AICI,
+CH,COCI > 2

T

/ IRl—

log [R],

v

g4y —

HATTRAT IfE hT IRTfeRT HIRTT |

TFHFI A RTR ?

fatafad SugessH Tt & TUPAC 9™ fafay

(i) [CoCly(en)ylSO,
(i)  Ky[Fe(Cy0,)s]

AT
freferRad o sffer ofat T ifee
(i) 5 e qur vt A
(i)  Todq forre qon 3w famre

#10 #
E—

1+1=2

1+1=2

1+1=2

1+1=2
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19.

20.

21.

56/6/3

Draw the structures of product(s) in each of the following reactions : 1+1=2
CH, -CH,4
BI'2, heat
(a) > ?
NO,
Cl

Anhyd. AIClg
(b) +CH;COCl > ?

Observe the graph in the given figure and answer the following
questions : 1+1=2

N

/ [R]—>

log [RI,

v

Time —

(a)  Predict the order of reaction.

(b) What is the slope of the curve ?

(a)  Write IUPAC names of the following coordination compounds :  1+1=2
(i)  [CoCly(en)y]SO,

(i)  Kg[Fe(CyOy)sl
OR
(b) Differentiate between : 1+1=2

1) Double salt and Complex compound

(ii))  Didentate ligand and Ambidentate ligand

#11 # P.T.O.
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22,

23.

24.

25.

56/6/3

LCLCRI

a1y Fferfiad =1 8 ITe ot Tehd & 2
AR SI=siuE | U
ATEZISISTHA H Sl STFUSI-RIT FARTS
U o 2,4,6-ZRSH e

(%h)
@)

(M

frforfiaa o forg shmor iR
STt NaCl 1 Sgd-3T98e i T34 pH ¥ g 2T et 2 |
3T WA o Toodid, TR 8t T 8t forvar gaehl €901 el S1afy H R e € |

g & 91 foreta T shl STetehar Tedl 2 |

(k)

@)

(M

Fferferam

A+B— 3dMq
& T arfufsram am A it B =t fafsr= smifiyes |iganeti o wed o &9 8§ i feamr man g |

ST | [A]/mol L1 | [B]/ mol 1! | Sf¥ 3/mol L' min~?
1 0-01 0-01 5% 10-3
2 0-02 0-01 1x 1072
3 0-01 002 5 10°3

A 31T B o @muer Afufsrar shife oY momr Hifsre | s1fsafsrar st fenies 3 Hifs |

3Ix1=3

3Ix1=3

3

S 1 3 Sy2 AR ¥ e 18 3 s frftaw | Freferfias A i & A

SN 1 SATfsRaT <fieram & S 7K =t 2

<:>—CH2—CI STt @CHz—Cl

#12 #
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SECTION C

22. How can you obtain the following ? 3x1=3
(a)  Aniline from ammonium benzoate
(b)  Benzene diazonium chloride from nitrobenzene
(c) 2,4,6-tribromoaniline from aniline
23.  Give reasons for the following : 3x1=3
(a) The pH of aqueous NaCl increases when it is electrolysed.
(b)  Unlike dry cell, mercury cell has a constant cell potential through
its lifetime.
(c)  Conductivity of solution decreases with dilution.
24. The rate of a reaction :
A + B ——product
is given below as a function of different initial concentrations of A and B.
Experiment | [A] /mol L1 | [B] /mol L1 | Initial Rate/mol L~! min~!
1 0-01 0-01 5x 1073
2 0-02 0-01 1x1072
3 0-01 0-02 5x1073
Calculate the order of the reaction with respect to A and B. Determine
the rate constant of the reaction. 3
25. Write any two differences between Sy1 and Sy2 reactions. Which of the
following compounds would undergo Sy1 reaction faster and why ? 3
QCHQ—CI or @CHZ—CI
[ ANANANNNANNAANAAANAANAANANNA
56/6/3 #13 # P.T.O.



26. C,H;N 37Uk g 1 #I5 Iqfh (A) DIBAL-H % H1Y (q=ld €4 % a8
Sd-3ATEfed Bt A (B) 3T & | Ak (B) grtenes Zieia wiieqor 3aT ©, T
AT W& T8 3T 2 | TIA &1 9 NaOH o wrer AR st & ag
U T ot AifireR (B) w1 STH foRam ST kel @ | (A) T (B) T 98 = ST | (A) 6T
HfufsraE faftaw, et DIBAL-H o @1 31 386k U¥eTd STdl-3Tqee i | 3

27. (F) [FeFgl>~ 3R [Fe(CN)gl*~ @pati & fawa & frfafaq s s A . 3x1=3
(i) T YRl | witaferd Hentor fafau |

(i)  ITH ¥ HIH-HT SITaT H&Th HH & ST hIA-8T ST F&H HH & ?
(i) 3Tk TFehIT AFTER shl T hITSIT |

[TCATY] RS : Fe = 26]

AT

@) ()  HFA [Ti(H,0)g13 % 1 1 1 Brem & S 36 efft-efft et fora i
g2

(i)  d° 3TRH T Sciaeiieh fa=me fafauafe A, <P R |

(ili) &% [Ni(CO),4] o FTg Hehor SR Frarehiy =g fafiaw |

[SRHTO] ShHTe : Ni = 28] 3x1=3

28. 298 K W I[& ST T a1 A1 24-8 mm Hg ? | forelt Sieffr forea o oy arar #
HETH T TIEhe TS, ST — 0-3°C W e T ST 2 | 3

(STt & foTT K = 1-86 K kg mol 1)
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26. A compound (A) with molecular formula C4HzN on reduction with
DIBAL-H followed by hydrolysis, gives a compound (B). Compound (B)
gives positive Tollens’ test but does not give iodoform test. Compound (B)
can also be obtained when ethanal is treated with dilute NaOH followed

by heating. Identify (A) and (B). Write the reactions of (A) with DIBAL-H
followed by hydrolysis. 3

27. (a) Answer the following about the complexes 3x1=3
[FeFgl3~ and [Fe(CN)gl*:
1) Write the hybridization involved in each case.

(ii))  Which of them is the outer orbital complex and which one is

the inner orbital complex ?

(iii) Compare their magnetic behaviour.
[Atomic number : Fe = 26]

OR

(b) (@) What happens to the colour of complex [Ti(H20)6]3+ when
heated gradually ?

(ii))  Write the electronic configuration for d® ion if A, <P.

(iii) Write the hybridization and magnetic behaviour of the
complex [Ni(CO)yl.

[Atomic number : Ni = 28] 3Ix1=3
28. Vapour pressure of pure water at 298 K is 24:8 mm Hg. Calculate the

lowering in vapour pressure of an aqueous solution which freezes at

-0-3°C. (K¢ of water = 1:86 K kg mol 1) 3

56/6/3 #15 # P.T.O.
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29.

30.
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Uehiarel UHT sigd ©t SAfufeRand 30 € o C — OH 311y o1 foaem |fimfard g
2 | Fufy $HTT C— OH 31eY & foge & wftafera sifufsrand 7€ 30 & | s
U UehlETel goiet 3TFed BId & | UeohlRled, Ballo STl o |1 STTTsRAT ohteh E
SCIEhT ST & | Uehiatall ol gt J $iHTe Jaeiat 377 21d & | BHTel i T
faf3re weror = ® fop 3 soraetrY ufceena srfufsramd S& {edise, argere, ofe
08 1 — OH Ug U Yo AR 99T 2, 3Ta: BT saileH, A8, 3Tfe
o G Brafaeenfidg sce 2 € |

(F) TR R Se BT Freferfad 3 arer Afifsram st ® 2

(i) BrySa (i) ¥%HNO4
@) (1) 3" AR i rafater forfau o venieer we arfsemtt i wifa
CHy 3 arer siffm aar 2 |

AT
@) (i) $HA C- OH =Yy fage st iR = 7€ a2

(M 3™ Ml ZnCly it 3uftafd & HCl &1 ST il YA-1-3d o
2-UIATIUA-2-31e § F¥l forvig SRt wehdl € 2

o-UHHT 3TFT WIEHT T TEATeHR 315 © | Ol o -UHAT 37T Tsaet ST 37an
JUATTE ST & &9 H forera™ g1 8 fSraeh s F 3wt yepf auria € | aft i
T UWTEE Y GRS BId & | MEHT i MiAREpR M 3R RN T |§
FffeRd foRaT 7T © | MTcTehTohR SIS STeT forei 81d &, STfoh RIGR TIEH STt foer T2
A & | ST ht Tl ST 1 oTem wR e T R foRa S R, At s,
fecitereh, qeiteeh T aqsh STeHTG | fospdihd &9 7 e 310t Aok |fshaar i @
qae|

@)  FefaRed i aftam faRec ;

(i) UeEssy (ii)  forerefiera e

#16 #
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SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29.  Alcohols undergo a number of reactions involving the cleavage of C — OH
bond. However, phenols do not undergo reactions involving the cleavage
of C— OH bond. Alcohols are weaker acids than water. Alcohols react
with halogen acids to form the corresponding haloalkanes. Phenols are
stronger acids than alcohols. A characteristic feature of phenols is that
they undergo electrophilic substitution reactions such as halogenation,
nitration, etc. Since — OH group is a strong activating group, phenol gives
trisubstituted products during halogenation, nitration, etc.

(a)  What happens when phenol is treated with the following ? 2
(1)  Bry water (ii) Conc. HNOg
(b) (D Write the mechanism of alcohol reacting as nucleophile in a
reaction with CH3@ . 1
OR

(b) (i1)) Why do phenols not undergo reactions involving cleavage of
C — OH bond ? 1

(¢ How can you distinguish between Butan-1-ol and

2-Methylpropan-2-ol by using HCl in the presence of anhydrous
ZnCly ? 1

30. The a-amino acids are the building blocks of proteins. All a-amino acids
exist as zwitter ion due to which they show amphoteric behaviour. All
amino acids are joined through peptide bond. Proteins are broadly
classified as globular proteins and fibrous proteins. Globular proteins are
water soluble, whereas fibrous proteins are not. The complete structure of
protein is discussed at four different levels i.e. primary, secondary,
tertiary and quaternary structures. Protein loses its biological activity in
denatured form.

(a)  Define the following : 2
(i) Peptide linkage (ii)) Denatured protein
[ ANANAANAANAANAAANAAAANAANNA
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)

(M

(M

(h)

@)

THHT 3Tt Ut SraeR =l g9l § 2
() 37T WIER M S MicThTeh T | e 3T oL Teohd & ?
arraT

(i) W e fafi fgedees dwmmen & am ferfaw |

Qs e

G)  f=fafaa & oo smmor dfse

1

() Cry0,% 3T & ARt & ey & wfafda & S 8 5 39 &)

& @ AR forar AT R
(II) Zn, Cd 3R Hg HshHUGE < & |

(II) Mn3*/Mn?* 3W & fIC E° T 7H (+1-57 V) Cr¥t/Cr?* &

T § SEd ST SHTH ST 2 |
(ii) T EIATE S ;
(D A ATEaH H HITE ST STEHTAI ST ST 8 2
(I) KMnO, %! ¥ FRIT I & 2
areraT
freferfaa wei & s difse
(i)  frrang FE? TEH T ST R |

3+2=5

5x1=5

(i)  ShIfH o Uk SHTeE1-FROTH 1 g faRay e o8 v wen & qa

TR STTET ST |
(i) T U=ETaTSS (Vo0 5) ST 6T ATl Sl @l htell @ 2
(iv)  EshHUT dxdl shl ShUMH TH) 3=o 1 gt @ 2

(v)  NayCrO, & 34 NayCryO, ¥l SHIaT ?

#18 #
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(b)  Why do amino acids show amphoteric behaviour ? 1

(c) 1) How can you differentiate between Fibrous protein and

Globular protein ? 1
OR
(c) (i1)  Write the names of two different secondary structures of
proteins. 1
SECTION E

31. (a) (1) Account for the following :

(I) Orange colour of Cr2072_ ion changes to yellow when

treated with an alkali.
(II) Zn, Cd and Hg are non-transition elements.

(III) E°value for Mn®*/Mn2* couple is highly positive
(+1-57 V) as compared to Cr3*/Cr?*.

(i1)  What happens when :

(I) Manganate ion undergoes disproportionation reaction

in acidic medium ?

(II)) KMnOy is heated ? 3+2=5
OR
(b)  Answer the following questions : 5x1=5

(1) What is ‘Misch metal’ ? Give its one use.
(11) Write the formula of an oxoanion of chromium in which it
shows the oxidation state equal to its group number.

(iii) Why does Vanadium pentoxide (V4Og) act as a catalyst ?

(iv) Why do transition elements have high enthalpies of
atomisation ?
(v)  How do you prepare NayCryO- from Na,CrO, ?

I ANANAANAANAANAAANAAAANAANNA
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32. &) () T=faRed safufraend A, B 3t C i vgem s
CH,

(CH3C0),0 Hy0*
>A >B
@ +Or0s 575 o83 K

l g NaOH

COONa
C+ @
Gi) f=fafaa & forg s difsg

() ISRt STRA, HTeli-el SHE s FfTeratiore STk Tt
A
(I WIHTA 3 T H TS 3T JeTeial 37 & | 3+2=5

YT

@) () FeAfaRaa stafware & dme/scna i fifae ;

() 2CH.COOH PO,
3 ST

O
|

C-Cl

(ID) ©/ + (CHy),Cd —
CONH,

q @[ s
CONH,

(i) FfaRead stfsrarst & aftafad sty fafew :

1) -y 7T

(I1)  forerretorererentor 31frfsran 3+2=5
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32. (a)

56/6/3

(b)

(i)

(i1)

(1)

(ii)

Identify A, B and C in the following reactions :

CH; (CH3C0)5,0 Hs0"

> A >B
@ +Or03 5737583 K
Conc. NaOH
COONa
C+ @

(I)  Carboxylic acids do not give the characteristic reactions

Give reasons for the following :

of carbonyl group.

(II) Ethanoic acid is a stronger acid than ethanol. 3+2=5
OR

Write the product(s) in the following reactions :

P,O
I) 2CHZ;COOH ——%-10
D 3 heat
O
I
C-Cl
(ID) @ + (CHy)yCd —
CONH,
strong heating
(III) >
CONH,,

Write the reaction involved in the following reactions :
D Wolff-Kishner Reduction

(IT) Decarboxylation Reaction 3+2=5

#21 # P.T.O.
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33. (%) () W Noddl U 1 By dRepicra i e 25°C w0 g

StffsraT BT 2
Zn(s) + Pb21(0-:02 M) ——> Zn2*(0-1 M) + Pb(s)
[fearmn g . E, 2+, =—-076V, E_ o,  =-013V;

log 2 = 0-3010, log 4 = 0-6021, log 5 = 0-6990]
() U T frRA-aTaee &1 wem fom STy | TF Hid MO, & Mn?*
AT T AT 0 o fore Bre o wdt & foreft forga ot strarvareran
=it 2 3+2=5
AT

@ () 298 KW 0-001 M KCl faeia & w{ §T T =Tcrshal 4 &l TeRd
1000 319 2 | Ife 0-001 M KCl faa@a it 298 K W <Taiehdl
0-125 x 1073 S em™! 2, a1 Ot feoisn s/ 2 2

(i)  25°C W T 31ef o % g E 20 forver aftshferd I
g

g

Mg/Mg?* (1 x 104 M); E, =+2:36V
[ﬁ?ﬂw%: log 10 = 1]

(ili)  =fcersh =ITeteh o fogdTa ATciehed WAT FHIFTIASISATES 2 2+2+1=5
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33. (a) ()  Calculate E. of a galvanic cell in which the following

reaction takes place at 25°C :
Zn(s) + Pb27(0-02 M) —> Zn%*(0-1 M) + Pb(s)
[Given : EZn2+/Zn =-076V, EPb2+/Pb =-013V;
log 2 = 0-3010, log 4 = 0-6021, log 5 = 0-6990].
(ii) State Faraday’s first law of electrolysis. How much
electricity, in terms of Faraday, is required to reduce one mol
of MnOy to Mn2* ion ? 3+2=5

OR
(b) Q) The resistance of a conductivity cell containing 0-001 M KCl
solution at 298 K is 1000 ohm. What is the cell constant
if conductivity of 0-001 M KCl solution at 298 K is

0125 x 10> Sem™t?
(ii)  Calculate the E_ o potential for the following half cell
Mg“" /Mg
at 25°C :
2+ —4 ) S
Mg/Mg“™ (1 x 10~ * M); EMg
[Given : log 10 = 1]

(iii) What is the effect of temperature on the electrical
conductance of metallic conductor ? 242+1=5

2+/Mg =+236V

56/6/3 #23 #
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(i)
(ii)
(ii1)
(iv)
(v)
(vi)
(vii)
(viii)

(ix)
(x)

3 TH-TA 0 33 T & | Tt I3 AHATH & |

g Y99-93 Yiel US| H fq97fid &8 — @Us &, &, T, 9, T & |

WS & — T G 1 9 16 TF FTglashed | TR & T 8 | T Tv7 1 3 F1 8 |
QUL @ — T GET 17 8 21 T 3l -390 THR & T 8 | T T3 2 371 1 2 |
GUE 7T — T G 22 28 TF 753N THR & ¥ 8 | Tl T97 3 bl H12 |
WU G — 37 G&IT 29 TIT 30 FT-3TETRT T3 8 | Tk 97 4 3 A1 8 |

TUE T — I3 G&IT 31 T 33 -39 bR o T3 & | I I3 5 31 18 |

To-97 § €0 faewed Tel 1591 T 8 | TG, @IS % o AN 37 @} Guel & o Tl 7
TR Taheq 1 =7 (AT T8 |

&1 & Toh IR Tenfefa & forq ST Je7-97 8 |

FTFA I ST FIAT 3 |

Qug <h

o G 1 € 16 T Sgiashed i bR & 1 319 & JH 8 | 16x1=16

1.
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T ARSI H TOMTcHsh fsdwor shid emer SAfyNes 4 U gt § dier {1 1
QIR ShIE focia STeT | 98 98 et STd &1 TIT foh forera ot 41 i At
Q1 aeet T | I T P 53 o TEel | T off Stfuq seH foret st s B
Fo d¢ of | Ffafad gerel § @ weelt 7 qiRem wie foded S 8 e
i1 HaTTereh STTrd 59 ST oT 2

(A)  Tifsam eEgeH Fraie foerm

(B)  ufera N faeme

(C) wifeam grsgraTss foera

(D)  HCI foem=

3T ufiafedd i &

(A)  GTeTEERr feerish

(B)  Affsram it Tt

(C)  AfIfsha <t firest Setl
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General Instructions :
Read the following instructions carefully and follow them :

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)
(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Section A, B, C, D and E.

Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

56/5/2

16x1=16

While doing qualitative analysis in chemistry lab, Abhishek added yellow
coloured potassium chromate solution into a test tube. He was surprised
to see the colour of the solution changing immediately to orange. He
realised that the test tube was not clean and contained a few drops of
some liquid. Which of the following substances will be the most likely
liquid to be present in the test tube before adding potassium chromate
solution ?

(A)  Sodium hydrogen carbonate solution
(B)  Methyl orange solution

(C)  Sodium hydroxide solution

(D) HCI solution

The role of a catalyst is to change :
(A)  equilibrium constant

(B)  enthalpy of reaction

(C)  Gibbs energy of reaction

(D) activation energy of reaction

#3# P.T.O.
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3. YW UM AT & TR ol w9 11 | T 7T 39 39T 9 fya ifs

w1 @y 11
i, < gaEe A a. SR ge!
ii. wRad b. AU STafeer A
iii. A c.  HATS Bl
iv. SEad d. X
(A)  i-a, iib, iii-c, iv-d (B) i, ii-c, iii-a, iv-b
(C) -, ii-d, iii-b, iv-a (D) i-b, ii-a, iii-d, iv-c

4.  CH3;CH,OH &I CHyCHO ¥ uftafed foram St aeram & -

(A)
(B)
(&)
(D)

5. CH,

(A)
(B)
©
(D)

SR BTEEISHT §RT
LiATH,, o |1 STMTeRRIA ik
PCC & @ ffsra e
KMnO,, & €1 SATRRIG ek

— CH, — N(CH;) — CH,, — CH,, — CH, % IUPAC M & :

N-Tfeu=e-2-UH=
N-Tferat-N-Bioera=-1-UH=
N, N-STEUfeTs—- 1-ui
N, N-STgaforery-1-UH=

6. NN il FigdT [R] R G0 4 & T AT 1= 01T =T & | IE 3Teg & TS
srfufsrar < sife & 9 foraent g sar 2 2

(A)
(©)

56/5/2
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3. Match the type of cell given in Column I with their use given in Column II.

Column 1 Column I1
i.  Lead storage cell a. Wall clock
ii. Mercury cell b. Apollo Space Programme
iii. Dry cell c. Wrist watch
iv. Fuel cell d. Inverter
(A) i-a, ii-b, iii-c, iv-d (B) i-d, ii-c, iii-a, iv-b
(C) i-c, ii-d, iii-b, iv-a (D) i-b, ii-a, iii-d, iv-c

4. CH3CH,0H can be converted to CH3CHO by :

(A) catalytic hydrogenation
(B)  treatment with LiAlH,
(C) treatment with PCC

(D)  treatment with KMnO,

5. The IUPAC name for CH3 — CH, — N(CH3) — CHy — CH, — CHj is :

(A)  N-methylpentan-2-amine

(B) N-ethyl-N-methylpropan-1-amine
(C) N,N-diethylpropan-1-amine

(D) N,N-dimethylpropan-1-amine

6. A plot between concentration of reactant [R] and time ‘t’ is shown below.

Which of the given order of reaction is indicated by the graph ?

O Time —
(A)  Third order (B)  Second order
(C)  First order (D)  Zero order
56/5/2 #54# T e 0.
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10.

11.

12.

56/5/2

TR SHTES, Ueehieoil e ATSETSE o |Tef SARITsHaT ohich 2T § -

(A) et ATggTEe (B)  rEgIegd

(C)  ArEgme (D) wdfH

freferfaa sreftr foerrt 3 @ foraen fewish Sweam g 2

(A)  1:0 MKCl (B) 1:0 M Na,SO,
(C)  1-0 M <E (D) 1-:0 M AICl4

Frafeafaa & @ oa-ar tfeeese SR stfsifsrar e 2

(A) CHz-CH-CHO
|

CH,
(B)  (CHgy)3C CHO
(C) CHy- CH,-CHO

(D) CHy-CH-CH - CHO

| I
CH; CHj

[ S e N e

freferiad gqgl 5 O foreeh aFT 3T S 1T faem A @fiF @ 2

[N

I. Cut 1. Ti* II. Co%* IV. Fe2t

[FRHT9] shHTR : Cu = 29, Ti =22, Co =27, Fe = 26]

(A) ISRII (B) II3RIII

(C) IIIARIV (D) 13RIV

frfofiaa SAopet & § forerehl Tl fohtet & 2

(A)  1-FAIYT (B) 2-FARISTUA

(C)  1-FASLA (D) 2-FANSLA

CH4CH,CHO 3t CH;CH,COOH & Wex foheieh ST forvia foram ST #hell & 2

(A) Wi SgehTse gdeor (B) Te=gent adieqor

(C) ARSI qdteqor (D) =g Tieor
#6#
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7. The treatment of ethyl bromide with alcoholic silver nitrite gives :
(A)  ethyl nitrite (B)  nitroethane
(C)  nitromethane (D) ethene

8. Which of the following aqueous solutions will have the highest freezing

point ?
(A) 1-0MKCl (B) 1:0 M Na,SO,
(C) 1-0 M Glucose (D) 10 M AICI,
9. Which of the following aldehydes will undergo Cannizzaro reaction ?

(A) CH,-CH-CHO

I
CH,

(B)  (CHg)3C CHO
(C) CHgz-CH,- CHO
(D) CHz-CH-CH-CHO

| |
CH; CHy

10. In which of the following groups are both ions coloured in aqueous

solution ?

I. Cut 1. Tit III. Co?* IV. Fe?*
[Atomic number : Cu =29, Ti=22, Co=27, Fe=26]

(A) TandII (B) II and III

(C) IIIand IV (D) TandIV

11.  Which of the following molecules is chiral in nature ?
(A)  1-chloropropane (B)  2-chloropropane
(C)  1-chlorobutane (D)  2-chlorobutane

12. CH3CH,CHO and CH3CH,COOH can be distinguished by :

(A)  Sodium bicarbonate test (B) Hinsberg test
(C)  Iodoform test (D)  Lucas test
[ ANANANNNANNAANAAANAANAANANNA
56/5/2 #7# P.T.O.
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&HRUT (R) ST 3ifehe febam 7141 8 | 37 991 o @&l 3w A= 2w 7w whist (A), (B), (C)

3R (D) 9 & gt AeTg |
(A)  HATFFRIT (A) AR FOT (R) IHT LT & 3R FRT (R), A (A) 1wt
AT AT L |
(B) SR (A) R R (R) SHT WEl €, W R (R), HAHHAT (A) hl Fl
SARET TET AT § |

13.

14.

15.

16.

17.
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(C)  3ATHAA (A) TEY 2, T HRT (R) AT 2 |
(D) AR (A) TId 8, W] T (R) T 2 |

37T (A) : Ufcshel SATSE! o FaUoh! % T2 1 5FH RI > RBr > RCl > RF ? |
FROU(R):  AeldTed Sdll o 3TRYUT o e T shH RI > RBr > RC1 > RF 2|
YR (A) : A faeaa o gfatiy sl 9199 & fiw AC gid st 3uT fomam stran
2|
FRT (R) : Ffe DC Fiq &1 390 foram SraT 2 a1 31rifer faerae <ht gigdr sed
ST |
SR (A) : 9 H g o a1 &=t Fem Reerier (Ky) Jear 2 |
FRU(R):  SU-SY 9 T 2, 5o § 74 hl foerar sedi 2|
SR (A) : S-S Ufchied FHE T HTHR 9T 2, UfeSeTgel ST HIEHI hl STeT H
R BT ST & |
FRT (R) : UfoeaTse 3T e H feya-Tage STa-=afshad aidl € |
ECLUERC)
mol/ILFKCLTaem@d | Sem 1 8298 15K | Scem? mol™ 429815 K
& grgar T = TAHRAT W HIeH FTciehdl
1-000 0-1113 111-3
0-100 0-0129 129-0
0-010 0-00141 141-0

T U T TSl & TR U, FigdT & 1Y ATeAshal 3 AR ATeiehdl H IR &
fore gferd srmor e |
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For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct

answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : The boiling points of alkyl halides decrease in the order
RI > RBr > RC1 > RF.
Reason (R): The van der Waals forces of attraction decrease in the
order RI > RBr > RC1 > RF.

14. Assertion (A) : For measuring resistance of an ionic solution an AC
source is used.

Reason (R):  Concentration of ionic solution will change if DC source is
used.

15.  Assertion (A): Henry’s law constant (Kp) decreases with increase in
temperature.
Reason (R): As the temperature increases, solubility of gases in
liquids decreases.
16. Assertion (A): The solubility of aldehydes and ketones in water
decreases with increase in size of the alkyl group.
Reason (R): Aldehydes and ketones have dipole-dipole interaction.

SECTION B

17. Concentration of KCI Conductivity at Molar Conductivity at
solution in mol /L 29815 Kin S em™1 | 29815 K in S em? mol ™!

1-000 0-1113 111-3
0-100 0-0129 129-0
0-010 0-00141 141-0

Based on the data given above, give plausible reason for the variation of

conductivity and molar conductivity with concentration. 2

ANANAANAANAANAAANAAAANAANNA
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18. (F) CaCl, (91K 3580M = 111 g mol 1) & 3 g T 260 g ST | HwH W
AT foreta o Faeie T 3+, I8 W §C o CaCl,, ot femifsa gt m
2, Uitehford AT | (I & T K, = 0-52 K kg mol ™))

AUAT

@) X AR Y 59 A& e o9 € | Y8 K AR Y Y o A9 & A
120 mm Hg 3R 160 mm Hg & | X’ 3R Y’ & G0 Hicll ol et s
AT foretas =1 a7 1e uftehferd FifsTe |

19. (%) o feerier it uftam foarfaw |
@) 39 AR e i ve=m Fifee et 3 feris 4-5 x 107 Lmol1s7!
g

20. 413 KW &R HySO, |1 TS Ueehiaic o Heie shi fshatarer ftfag |

21. (F) 3-UeH 3R 2-U=eAIA o 0eF fa¥e ol o oAU Ueh Tier Tmrt=es qiieqor e |
@)  FAHET A= & T geieRr fafau |

Qug T

22, IAMNGRT A + B - 3 & fou, Aferrent it fafy=T gifses aigarst & fog
fefctRaa yrifives 9 ame gu

#wHi% | [Allmol L1 | [Bl/mol L1 | SRf& a7/ mol L1 s71

1 01 01 0-05
2 0-2 01 0-10
3 01 0-2 0-:05

A 3T B o @ruey AR i hife 37T tfafshar i awu hife 3 Fifse |

~
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18. (a) Calculate the elevation of boiling point of a solution when 3 g of
CaCl, (Molar mass = 111 g mol~1) was dissolved in 260 g of water,
assuming that CaCl, undergoes complete dissociation. (Kj, for
water = 0-52 K kg mol 1) 2

OR
(b)  Liquids X and Y’ form an ideal solution. The vapour pressure of
pure X’ and pure Y’ are 120 mm Hg and 160 mm Hg respectively.
Calculate the vapour pressure of the solution containing equal
moles of ‘X’ and Y. 2
19. (a) Define rate constant.
(b)  Identify the reaction order which has a rate constant of
45 x 107 L mol ™ s71. 1
20. Write the mechanism of dehydration of ethyl alcohol with conc. H,SO, at
413 K. 2
21. (a) Give a simple chemical test to distinguish between 3-pentanone
and 2-pentanone. 1
(b)  Write an equation for Clemmensen reduction. 1
SECTION C
22, For the reaction A + B — Products, the following initial rates were
obtained at various initial concentrations of reactants :
Si. No. | [Al/mol L™ | [B]/mol LT | Initial rate/mol L™ s71
1 0-1 0-1 0-05
2 0-2 0-1 0-10
3 0-1 0-2 0-05
Determine the order of the reaction with respect to A and B and overall
order of the reaction. 3
[ ANANANNNANNAANAAANAANAANANNA
56/5/2 #11 # P.T.O.
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23.

24.

25.

56/5/2

()

@)

(h)

@)

(%h)

)

AT 4 31 54T A 3T B & 3% & 10 mL sl TR e | firae 9t foemm
ol AT 20-2 mL 9T 747 |

(1) Za ol e W AT § Jie Fi gatT ?

(i) T 9T AT ST AT+ 2

(iii) 39 TR o fIeTa o1 Teh 3eTe0 41T |
HAAAT

()  URTE! IATRI | 9% U Tkl GSohi ol T Hid H TH g 9 fhg @
Teg fredt g 2

(i) o7 BIdT 2 ol oATeT U ShITSTehTSA T 0-5% (SeIHH/3TRIA) Tifeam
FANTSS foretad T @ STt 8 2 379+ 3T ot 3iifaer Ay |

(ifi)  STCreTH ORTERoT shT Ueh SR fafa |

HATSIRaT ST fHgid & STMER T [NiCl,]2~ i senfufa 3 ey e i
ST SHIISTT | [FHTY] 64T : Ni = 28]

[Co(en),Cly]* 3 HHTfd HHTe™e sHT3T |

ffafad 9 o fored Seftr & o grer 3rffsram o S fa=ma § gfaense
BT 3T AT 2

(1) 1-FARNIYT  FYET (i) 2-FA-2-AfeT

et 31 71 ST 7 (A) 3TerT (B) H § HH-81 &7 3cUTE BT 2 39 I 6
o Sk BT T |

CH; - CH, — CH(Br) — CH, + Uzehigicit KOH ——
CH; - CH, — CH = CH, (A) + CH; — CH = CH - CH; (B)

#12 #
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23.

24.

25.

56/5/2

(a)

(b)

(a)

(b)

(a)

(b)

Shweta mixed two liquids A and B of 10 mL each. After mixing, the

volume of the solution was found to be 20-2 mL.

1) Why was there a volume change after mixing the liquids ?

(i1)  Will there be an increase or decrease of temperature after
mixing ?

(iii) Give one example for this type of solution.

OR

(1) How does sprinkling of salt help in clearing the snow covered
roads in hilly areas ?

(iil) What happens when red blood cells are kept in

0-5% (mass/vol) NaCl solution ? Justify your answer.

(i1i)) Write an application of reverse osmosis.

Based on Valence Bond Theory, explain the geometry and magnetic
character of [NiCl 4]2_. [Atomic number : Ni = 28]

Draw the possible isomers of [Co(en),Cly] ™.

Among the following, which will have inversion of configuration on

reaction with aqueous alkali and why ?

(i) 1-chloropropane OR (ii) 2-chloro-2-methylpropane

Which of the following (A) or (B) will be the major product in the

reaction given below ? Give a suitable reason for your answer.
CHj - CH, — CH(Br) — CHg + ale. KOH ——
CH; - CH, - CH = CH,, (A) + CH3 — CH = CH - CH;3 (B)

#13 # P.T.O.
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26.

27.

28.

&) Tafcrare gy & fou Tamfe g fafay |

@) o-AEIHHIA IR p-ATGIGHIA T JoIh L i Toh oty T | FfHferd
fagia i same Fifs |

frefofaa stffsran s o P, Q TR R =l vg= ;

p_ N5 | cHcoonm] 25 q

PCl; o

&) 39 fgarfm & 9w fafer Seht FHf @ gomeft wheadr (pernicious
anaemia) & ST € |

@) TR S DGR T & e his aF A fafau |

Qs Y

HHIIRE ST FE-SATITRT I & | %8 %1 SAYa% T1gT 3R 13T 71¢ 391 % I FrT |

29.

56/5/2

1893 H T 1 ITEEEHAISH [HEid, ITUEEAIS Hhell H AT shl AT A o Ty
UEAT YA o7 | I8 WO ® foh 1897 ® IS °THEH W iR i Wi adl
GASTRAT o SoTde ek TUGId | T8l &f I8 a1 SduTied foram T o | &+ o 91|
=hig T Yk Ul depier a1 off TR IHeh @il ST |THT=T TTANiTeh defettent
ST TR T o | SR Tt § SATeYA ST T ot AT R e et SR e
frserd frrerett fob sl H oTq) &1 T SR ohl EatSTeRdTd WERid L @ : Smerfieh 3K
fedtaer | Trafier SASTRATd W €9 ¥ FARAE Bid] 8 Selfen fgdiaes gaisehdd
- BT £ |
et geat & s -
) THHEA CrCly . 4H,0, AgNO, foreram o stiferrr & wrer stfuferf forg st
T T Hied AgCl F&UT LT B | (1) Hopet hT ETTHe 1 3 (ii) Cr Al
Tt dasTehar faftay |

@) f5-caor o depe § @ SR R 2

#14 #
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26. (a) Write the chemical equation for Williamson’s synthesis. 1

(b) Give a method to separate o-nitrophenol and p-nitrophenol.

Explain the principle involved. 2

27. Identify P, Q and R in the following reaction sequence : 3

p_ N3 | cHcoonm] —25q

PCl; o

28. (a) Name the vitamin whose deficiency causes pernicious anaemia. 1
(b)  Write any two differences between globular and fibrous proteins. 2
SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29. Werner’s coordination theory in 1893 was the first attempt to explain the
bonding in coordination complexes. It must be remembered that this
theory was put forward before the electron had been discovered by
J.J. Thomson in 1897, and before the electronic theory of valency. Werner
did not have any of the modern instrumental techniques and all his
studies were made using simple experimental techniques. Werner was
able to explain the nature of bonding in complexes and he concluded that
in complexes, the metal shows two different sorts of valency : primary
and secondary. Primary valences are normally ionisable whereas
secondary valences are non ionisable.

Answer the following questions :

(a) One mole of CrCls.4H,0 precipitates one mole of AgCl when
treated with excess of AgNOjg solution. Write (i) the structural
formula of the complex, and (ii) the secondary valency of Cr. 2

(b) What is the difference between a complex and a double salt ? 1

56/5/2 #15 # P.T.O.
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M (@) TfaRad dear s 3k foeR § ekl o Sed g FH H Sa e

o

Tﬁﬁl‘? :
HYAT
@M ()  SUHEEIIS it i arefie 3 e dasTehRdarett & s ar 3T
fafaw |

w1 efia #d 8 e wRo @ fesh-vum § st i fafie srewen, woweey
37k Shel Fafow aureREt 9 S € | wRIfY stfieRat Bifom wmaEEt ok vt
Torer SATET e T B, SAfeR SeR SUTae S &t SR ok womfert o ST
e &Y ¥ =T ST & U7 98 Feiessel o qud SUTTed i YHTfed T ¢ |
T ®NE, S e AT § WAt i R et % HROT 3 B
Tifom TwTaea e § | Bifom qumaaat i §e 1 SFIA SSifas €9 9 20 G A
SORINT ek TR ST HehdT & STl ‘n’ 30 § Iuteura Pifes shg storam swemfia (Fran)
TS TCHTOLAT <l T € | 3 Frfer gurerel # & e WeaT, S Uh-gal i guor
gfafsa gt €, ufafers w9 (@ifresivm) weamd 2 |

freferfa wet o 3R ifre ;

(F) WM H Ufceese aE SR RS Fud Hi uftuld i & fog et
arfufsrams i |

@) (1) AR g i |
AAqAT

@) (i) B-D-ERITSHNM hl GTaAT a1 |

(T) TR T ST (STfIT) TThAT T ST @ | IS |
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(c) (1 Arrange the following complexes in the increasing order of
conductivity of their solution : 1
[Cr(NH3)3Clgl, [Cr(NHg)lCly, [Cr(NHg)5ClICl,
OR

(c) (i1) Write two differences between primary and secondary
valences in coordination compounds. 1

30. Carbohydrates are polyhydroxy aldehydes or ketones that represent
enormous structural diversity in terms of the arrangement of atoms in
space, resulting in hundreds of stereoisomers. Although the chemical
properties of most stereoisomers may not be very different, their
metabolic rate and utilization in biological systems is significantly
different and known to influence the overall carbohydrate metabolism.
Structural variants, which arise due to a different arrangement of atoms
in three-dimensional space are known as stereoisomers. The number of
stereoisomers can be theoretically estimated by using the formula 2n,
where ‘n’ is the number of stereocenters or asymmetric (chiral) carbon
atoms in a molecule. Out of these stereoisomers, there are some
structures, which are mirror images of each other, and they are referred

to as enantiomers.

Answer the following questions :

(a) Give chemical reactions to show the presence of an aldehydic group

and straight chain in glucose. 2

(b) @ Define anomers. 1
OR

(b) (i) Draw the structure of p-D-Glucopyranose. 1

(c) Sucrose is known as invert sugar. Explain. 1

56/5/2 #17 # P.T.O.
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(h)

@)

(i1)

(iii)

(iv)

(1)

(i1)

(iii)

T
T o i S e #, et = 310 BT T C,H,N 3Tifvash
T AT i WH X o o sE 8 Fe {6 39 UE & TR w
TEATHT | BT H & T ST, idr 3 Sfera forar o6 718 CH;S0,C1 %
|1y SATRAT Feh T AT <aT & ST NaOH forere § 5[t S # |
AT AT T 6T 36 A K Rl T8 H FERIAT L Tl © 2

TR sl 3kt STefta STereelT H pK, 7 % s¢d §U 3hH | saaieerd
Hifo

C¢HsNH,, (CHy),NH, NH;, CHZNH,, (CHg);N

U FTSSIRT SRT 37T ST U ScaTel o GTY-|ry JYF 0T | el
3eqre oft <t © | S 2

U shT ®YT=a0T hHIfSTT
(1)  p-sERFAEH
II) WHAH

JreraT
TR0 A TAAUH TR CHCl, o firsior st weHiferss KOH o a1 4
fepa, forerdl Woh grivereh T s+l | WiErferd Trmf-ieh Seieror foffiad |

feafafiga rfufsmmen d A 3t B &1 yg=nfe

NH,

H, / Pd Br, / NaOH
A — = € B

WL

Uit w1 fferfad 8 sureawor Sifs
(D) S
(II) FchHTeAH 3T+
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SECTION E

31. (a) (1) In a chemistry practical class, the teacher gave his students
an amine X’ having molecular formula C,H-N, and asked
the students to identify the type of amine. One of the
students, Neeta, observed that it reacts with CqH5SO,Cl, to
give a compound which dissolves in NaOH solution. Can you
help Neeta to identify the compound X’ ? 1

(i1)  Arrange the following in the increasing order of their pKjy

value in aqueous phase : 1
C¢HsNH,, (CH3)oNH, NH5, CH3NH,, (CH3)3N

(iii) Aniline on nitration gives considerable amount of meta

product along with ortho and para products. Why ? 1

(iv)  Convert aniline to : 2

D p-bromoaniline
(II) phenol
OR

(b) @A) Arun heated a mixture of ethylamine and CHCl; with
ethanolic KOH, which forms a foul smelling gas. Write the

chemical equation involved. 1
(i1)  Identify A and B in the following reactions : 2
NH,
H, / Pd Bry / NaOH
A——mW < B
ethanol
(111) Convert aniline to : 2

(D) benzene

(II)  sulphanilic acid

56/5/2 #19 # P.T.O.
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(%h)

)

(i1)

(i1)

ST TRIUCTHISE 3% i a1 hi Jufeefa #§ KOH o |1 &ferd foram

STTAT & T T T 4T 31 318 ‘A JTH BT & ST STFei 1 JTeds § St &1

% ifies ‘B’ # ufEfda T smar 2 |

D A SRB &g fifle |

(II) iR ‘B’ i et Aresm | Fe?t o arer stffsra o1 emarfaen
TRt feAfa |

HIT AN :

() Sief faeem § Cett U 1=a siiafirra 2 |

(I) TS AT oAl el § Tk el 8 o vl o it Ufere g
A= AT BT S |

III) E FH HE IUET U AR RUMHE R, SR

T © |

Zn2* /7n

Ecu2+/cu

AT

SHTeIclT TOTEAT 3T AT L @A, ST 4 HE % FHI] SR H Th
HUMH SFIER ol | 36 9 {6 Jerfe Hf 3t &g | Zr % 3l =
2, ToRT +ff 3Tk TEATY] STThT ST A € |

I SR feu 7u =aer & fow Sia-dt gfeear sawErt 2 2 sudh
gt ferfge |

(ID)  3IwIeh e o forelt 311 aftor o1 Seeta iy |
frefefaa o fore sror i

(D EShuoT Ty SR ToTe awiiet & |

(I)  E3HHT ATt i FoH T 3= Bt 2 |

(III) Sc Ueh HshA < B, STelfeh Zn T |

I ANANAANAANAANAAANAAAANAANNA
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(a)

(b)

(1)

(i1)

(i)

(i1)

When pyrolusite ore is fused with KOH, in presence of air, a
dark green coloured product ‘A’ is obtained which changes to

purple coloured compound ‘B’ in acidic medium.
(D Write the formulae of ‘A’ and ‘B’.

(II) Write the ionic equation for the reaction when
compound ‘B’ reacts with Fe?* in acidic medium.

Give reasons :

D Ce** in aqueous solution is a good oxidising agent.

(II) The actinoid contraction is greater from element to
element than lanthanoid contraction.

o

(I1IT) Eznz+ 7n value is more negative than expected,
whereas EOCu2+ /Cu is positive.
OR

While studying the periodic properties, Arti came across an
abnormal behaviour in the atomic size of Hf. She found that,
even though Hf is placed below Zr in the same group, both

have almost similar atomic sizes.

(I) Which phenomenon is responsible for the above
behaviour ? Define it.

(II) Mention any other consequence of the above

phenomenon.
Give reasons for the following :
)] Transition metals exhibit catalytic properties.
(II) Transition metals have high enthalpy of atomisation.

(ITI) Sc is a transition element, while Zn is not.

# 21 # P.T.O.
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33. &) (1) Tord oot A o fore, faferfaa sref erfrfsramd <t s € | faofa <fifse
o -, TR iR wift 3fi feraent gt giet SiTerfieor
rfsrferan Bnft | o7 3 3 forw shmor ST |
(I) Cr?*+3e" > Cr(s); E°=-074V
(I) Fe?* + 2~ — Fe(s); E°=—-044V

(i) 39 9 & e Hive fred Fefofad sfutrar a2

Mg(s) + 2Ag* (0-001 M) — Mg2* (0-100 M) + 2Ag(s)
afg E%a =317Vg,d E s T ftehe FINTT | (log 10 = 1)

AYAT
@) () B HFH FATEY | 6 IS &1 LTI AT |

(i) A, NH,CI, A3, NaOH 3R A% NaCl s 129-8, 217-4 3R
1089 Scm?mol ™ & | 1x102 M, NH,OH faemm i #ie”
aeRAT 9-33 S em? mol ! @ | 38 @i W NH,OH faemm &
ERISEEIEINGIRECIN RIS L
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(a)

(b)

(1)

(i1)

(i)
(i1)

For a galvanic cell, the following half reactions are given.
Decide, which will remain as reduction reaction and which
will be reversed to become an oxidation reaction. Give
reason for your answer.

M Cr**+3e - Cr(s); E°=—-0-74V
(II) Fe®* +2¢~ — Fe(s); E°=—0-44V

Represent the cell in which the following reaction takes
place :

Mg(s) + 2Ag™ (0-001 M) — Mg2* (0-100 M) + 2Ag(s)
Calculate E g if Eg =317 V. (log 10 = 1)

OR
State Kohlrausch’s law. Give any two applications of it.
ApNH,CL, A,NaOH and Aj,NaCl are 129-8, 217+4,
and 1089 S cm? mol™! respectively. Molar conductivity
of 1x102M solution of NH,OH is 9-33 S cm? mol L.
Calculate the degree of dissociation (o) of NH,OH solution

at this concentration.

#23 #
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YEEhaTalt o 1% HySO,, 3 BT T8 ot T Ueahl aid! & | ST1TshaT T Jor =ror 2
(A)  HTSTheTa T ST

(B) RIS SAAT

(C)  UEhIGTE 37T 3hT S FHIeRToT

(D) STt o foreta

qiferecIrsr AfTehi T TN SR HN F 4T FTIAT € | DDT it T 37csia Hewqol
ifetReATsr e & | 98 8 T -

(A)  TeeRE g

(B) 3
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General Instructions :
Read the following instructions carefully and follow them :

i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Section A, B, C, D and E.

Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

56/4/2

16x1=16

Alkenes are formed by heating alcohols with conc. HySO,. The first step
in the reaction is :

(A) formation of carbocation

(B) formation of ester

(C) protonation of alcohol molecule

(D) elimination of water

Polyhalogen compounds have wide application in industries and
agriculture. DDT is also a very important polyhalogen compound. It is a :
(A) greenhouse gas

(B) fertilizer

(C)  biodegradable insecticide

(D) non-biodegradable insecticide

The product of the oxidation of I” with MnO, in alkaline medium is :

A 10 ® I,
(©) 10 (D) 105
—_— ANNINAANANANANAANNANANAN
#3# P.T.O.
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4. e 3 TS SAwsRaT STsR H, Y ol EtET B

NH,
NaNOz > X C2H5OH\ v
HCl ~ -

(et 0-5°C

OH
o Y e
NO, NoCI”

5. 2-SMHISYH, 1-5HISYH, 2-5NHINA S 1SN § | shi=-81 30 fohiet Wehfer s

27

(A)  25Heg
(B)  15MHsgeT
(C) 2w
(D) 1-SHSET

6.  THffead eiersge i gferel GTaAT § {1 e RATISAT shi Eeifehd fhaT T
2 | UL Shrele Rl forer ST © Gedifohd foram T @ 2

CH,0H
H
4
HO
A 1
(B) 2
©) 3
D) 5
[ ANANAANAANAANAAANAAAANAANNA
56/4/2 #4#
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4. In the given reaction sequence, the structure of Y would be :
NH,
NaN02 > X CzH5OH\ v
HCl ~ !
(Aniline) 0-5°C
OH
w Y o 0
S
NO, N,Cl
o O o Y
5. Out of 2-Bromobutane, 1-Bromobutane, 2-Bromopropane and

1-Bromopropane, the molecule which is chiral in nature is :
(A)  2-Bromobutane

(B)  1-Bromobutane

(C)  2-Bromopropane

(D)  1-Bromopropane

6. In the Haworth structure of the following carbohydrate, various carbon
atoms have been numbered. The anomeric carbon is numbered as :

CH,0H
H
4
HO
@A 1
B) 2
) 3
(D) 5
[ ANANAANAANAANAAANAAAANAANNA
56/4/2 #5# P.T.O.
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(A)  IoIc foerar areft i & fofe e

(B) e forcrerar arett 4 o fofe Jawr

(C)  axft it o foru feem

(D) =i <y forcerar & weifea 76 @

fraferfad suai § @ Tera e ©

(A)  La aT&qd 5 Hshuor it T a7 2 |

(B)  WASHTIS 3TTeh=H o SRVT Zr 3T HE Y ST o oy Breamd et & |
(C)  La3* & Lu3* o1 s stk Pean sedt 2 |

(D) OIS (ST Fahfd o Bl & |

Torett forpa-Tremarteh & 7 FfeTRaa STrfsra gl & :

2Ag* (aq) + Mg (s) - 2Ag (s) + Mg?* (aq)
Ei, =296V

S-S ITTAfeRaT T Sgdt |, et o Tmy fasyd &1 T 8T 2

(A)
(B)
©
(D)

forvrer feem |

[Mg?*] sl 9T I8 =T |
[Ag*] S T € Fe |
[Mg2*] S T 78 5T |

Ti%*, Cr¥*, Mn?* 3R Ni%* TRl § & forereht Jrarehir ATl I=aad & 2

(A)
(B)
©
(D)

Ti3+
CI'3+
Mn2+

NiZ+
[T SHATS : Ti = 22, Cr = 24, Mn = 25, Ni = 28]

ANANAANAANAANAAANAAAANAANNA
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7. The value of Henry’s constant Ky, is

(A)  greater for gases with higher solubility
(B) greater for gases with lower solubility
(C)  constant for all gases

(D) not related to the solubility of gases

8. Out of the following statements, the incorrect statement is :
(A) Lais actually an element of transition series.

(B) Zr and Hf have almost identical atomic radii because of lanthanoid
contraction.

(C)  Tonic radius decreases from La®* to Lu®" ion.

(D) Lanthanoids are radioactive in nature.

9. In an electrochemical cell, the following reaction takes place :
2Ag* (aq) + Mg (s) — 2Ag (s) + Mg?* (aq)
EZell = 296 V

As the reaction progresses, what will happen to the overall voltage of the
cell ?

(A) Voltage will remain constant.
(B) It will decrease as [Mg2+] increases.
(C) It will increase as [Ag*] increases.

(D) It will increase as [Mg?*] increases.

10. Out of Ti%*, Cr®*, Mn?* and Ni2* ions, the one which has the highest
magnetic moment is :

(A) T3t
B) Cr?t
(C) Mn?*
(D)  Ni%*

[Atomic number : Ti = 22, Cr =24, Mn = 25, Ni = 28]

56/4/2 #7# P.T.O.
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11.

12.

TR sHTHTES Teteror sthrfsra famferiaa & & foreesr g S St @ 2
(A) CHyNO, (B) CH,NH,
(C) CH4CONH, (D) CH,CH,NH,

H,0 % 1 Wi &l O, H Al i o foIg fore fogga stmasr &t strearshar
=t 2

(A 1F (B) 2F

(C) 3F (D) 4F

v BT 13 § 16 % o718, 3t e 1oT 18 § — 978 ok ot ATIemeT (A) 71 TER 1
®NUT (R) g 3ifehd TehaT AT & | 39 991 & @&l I = 3w 78 =6ist (A), (B), (C)

R (D) & @ et AT |
(A)  ANTRYT (A) 3R FRT (R) IHT Tl € 3 R0 (R), AR (A) hT Tl
ST HLAT R |
(B) AN (A) R FRU (R) IHT €T &, T HRT (R), ARAA (A) T €&t
AT 78T AT 2 |

13.

14.

15.

16.

56/4/2

(C) AR (A) BET 8, W] T (R) T € |
(D) 31f¥he (A) TTed 8, T 0T (R) Tt 2 |

HFHI (A) : FITE T AR B ¢ |
FRU(R): Y TR H 3d-F&0eh RIS &9 & IRA B 3 |

Afwe (A) : Y it g 3 WHefese itk e g 2 |

PR (R): Vet & TEifeelioor & Iiummasy AT8eisH W Soide SHcd Jedl
gl

HFI (A) : et NaCl 1 JEA-3T08e Ui T H,y HR TS W Cl, 38 |
FRU(R):  HyO T STUET FAR T TR TeR0T forvid S=arat B & |

MBI (A) : N[ FHES I T H n-oFfeA FANTEE T T Il Bl
gl
FRU(R):  C—Br ey o H C — Cl 3T AR g grar e |

#8#
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11. Hoffmann Bromamide degradation reaction is given by :
(A) CH3NO, (B) CH3NH,

(C) CH4CONH, (D) CH,CH,NH,

12. What amount of electric charge is required for the oxidation of 1 mole of

H,O to O, ?
(A) 1F (B) 2F
(C) 3F (D) 4F

For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B)  Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : Cuprous salts are diamagnetic.

Reason (R): In cuprous ion, 3d-orbitals are partially filled.

14. Assertion (A) : Acetanilide is more basic than aniline.

Reason (R):  Acetylation of aniline results in decrease of electron
density on nitrogen.

15.  Assertion (A) : Electrolysis of aqueous NaCl gives H, at cathode and Cl,
at anode.
Reason (R) :  Chlorine has higher oxidation potential than H5O.

16. Assertion (A) : n-Butyl chloride has higher boiling point than
n-Butyl bromide.

Reason (R): C — Cl bond is more polar than C — Br bond.

AAAAAAAAAANAANAANA,
56/4/2 #9# P.T.O.



ErrE
®

TS &
17. AT UHHT STFl § T ST & 2 UHiAT 37t 3wrell Jepfd o i 8id & 2

18. (%) fordlt Tferehmes A’ o1 3TeIeT BT © | ‘A’ <t |igaT <ht 119 fAfsra siauer w st

ao/He [Al/M
0 0-40
1 0-20
2 0-10
3 0-05
S0 A T SRSt o TR W, HAIHAT Y i ht ITIfh HINT 37 36
3T frm &1 =i fefia |
rIET
@) Hy(g) 3R Iy(g) o = SMITRAT Tk o qoamdl o1 | i 1% | SThferam o
fore o {3 e T
o = k([H,)] [I,]
a1 R Tad g Afe Afufrn g § 1 A9ia H, () fias s, a stfufsran
o ot 3T feertien  aftard i mfe i |
19. PtCly . 2KCl, AgNO, T & a1t AgCl %1 3T e <aT & | Hehat T GLaTensh
T 3 [UPAC 7 faiRa |

20. U U hl TRWING sHINTT | AT Wt shl TT H 9 9t o &1 A 21T |

21. TefaRaa stfvfsranstl o qea scamel <t wremd faf :

R

|
() 6R-C-OH+2Al ——

I
R

O

CHy; - C -0 -CHg
[ NaBH4
() O EE—

56/4/2 #10 #
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SECTION B

17. What is meant by essential amino acids ? Why are amino acids
amphoteric in nature ? 2

18. (a) Reactant ‘A’ underwent a decomposition reaction. The
concentration of ‘A’ was measured periodically and recorded in the
table given below :

Time/Hours [Al/M
0 0-40
1 0-20
2 0-10
3 0-05
Based on the above data, predict the order of the reaction and
write the expression for the rate law. 2
OR

(b)  The reaction between H, (g) and I, (g) was carried out in a sealed
isothermal container. The rate law for the reaction was found to
be :
Rate = k[Ho] [Io]
If 1 mole of H,(g) was added to the reaction chamber and the
temperature was kept constant, then predict the change in rate of
the reaction and the rate constant. 2

19. PtCl, . 2KCl doesn’t give precipitate of AgCl with AgNOg solution. Write

the structural formula and IUPAC name of the complex. 2

20. Define fuel cell. Give two advantages of fuel cell over ordinary cell. 2

21.  Write the structures of the main products of the following reactions : 2
R

|
(a) 6R-C-0OH+2A1 ——

I
R

O
CHy; - C -0 -CHg
[ NaBH4

(b) O —_—

56/4/2 #11 # P.T.O.
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22. (F) W TIH-ARAAGYARR AW + fau dfeaw  wofigemse iR
- SEe &1 WA foRar S @At @ 2 3fed wwor i
qel - e Ui $oX S % oAU SHATavaeh 3uch TR Uarell hl g1
I BT T I AT S 2T |

@) IR 3feaRad ser T IUPAC 99 @ifvT |

23. U T AER fcTRad Afirhi i saaféerd it :
(F)  C,HNH,, (CoH,),NH, C;H,NHCH,, C4HNH,

pKy, AHI % agd T HA H

(@) C,HsOH, C,H;NH,, (CH;),NH
FIUAT o Hed G FA H

(M  CgHsNH,, (CoHs),NH, C,H;NH,
ST H forerd o Hed gL H

24. 25°C R ffrfiad 3rei-gd) sl SiTgeht 91 Sied i 9 o1 9 favd uferfera shifsia
Al/AI3* (0-001 M) 31K Ni/Ni2* (0-001 M)

femmng: E°, =-025V
Ni"/

Ni

Y -_— .
E} ., =~ 166V

25. (%) f=frfaa o fore swor s
() oA FAREE T T H UfTeT FeArse St dierdt 8 SidT-3aeied

BIATR |
(i) Ufcordt BTSS! ol 5o focar grATEe % 9rr srfyfeniRa foram sirar @ @
HATTHHIATEE 994 @ |
(i)  Sy2 AR H t- A FANTES 1 o1 | HIId Fawrgs OH TR
o g1 SATeren fteraT & TR sFar ? |
aTeraT
56/4/2 #12 #
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22,

23.

24.

25.

56/4/2

SECTION C

(a) Can sodium methoxide and t-butyl bromide be wused for the
preparation of t-butyl methyl ether. Give suitable reason. Justify
your answer by suggesting the appropriate starting material if
required for the preparation of t-butyl methyl ether.

(b) Give the IUPAC name of above mentioned ether.

Arrange the following compounds as asked :

(a)  in increasing order of pKj values
CoH5NH,, (CoH;5)oNH, CcH;NHCH;, CcH5NH,
(b)  in decreasing order of boiling point
CoHzOH, CoHzNH,, (CH3),NH
(¢)  in decreasing order of solubility in water
CgHzNH,, (CoHs)oNH, CoHNH,

Calculate the cell voltage of the voltaic cell which is set up by joining the
following half-cells at 25°C :
A1/A13* (0-001 M) and Ni/Ni2* (0-001 M)

Given : E° o = 025V

1" /Ni
EZ]3+/A1 =-166V
(a)  Account for the following :
(1) Allyl chloride is hydrolysed more readily than
n-propyl chloride.
(ii)  Isocyanides are formed when alkyl halides are treated with
silver cyanide.
(iii) Methyl chloride reacts faster with OH ion in SN2 reaction
than t-butyl chloride.
OR

#13 # P.T.O.
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26.

27.

28.
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)

‘A’ FR B’ o ST g forgeht fetiaa stfsfsramat st quf hifsr ;

() CH,CH=CH, —HBr__, o FEEKOH

(i) CHyCH,CHCH, Qfa';'g”i'a; KOH , o HBr g

Cl

H,O .,
CH43CH,MgCl T—) B

i) A _Ms

frfcTiad sedeh Yeror o foTu SasteRtor ST -

(%h)

@)

M

NaOH o7 Ueh STt Tt ST T—7 3 G007 &1 shi 719 § 27°C TR 38T Hiek

Mn3+ 3T TR & STelfeh Cr2* I YT € I ST AT d-FeTh

fome (@) trEEE R

TS ST oAl o1 H Ueh vl ¥ GHL el oh sftel UfeeTag AT HAfereh

BATR |

H, B, C 3R N o §Te €shHUT HTqC S8 312k AT H SHquehrett Aifies sard

gl

M 25 g mol™! 9T AT | 38 fIetET & NaOH &1 gfawra foaiem ufen
FIfST |

[FHI 5eFAT : Na =23 u,0=16u, H=1u]

C,HgO 3Tvah G aTeT s AT ‘A’ GTeweh 2,4-DNP W& ot & | 98 |ifsam
TISUISTIAIETSE o |1 ATWISHIIT fohe ST 0 2ifires ‘B’ o1 it STa&d 3aT § | Afiek
‘A’ A TeraT Sich stfirerier o @rer stfufsram T T §; KMnO, & 919 yoidt
HTFHFT T AT HEIAR S ‘C’ ST 8 | ‘A, ‘B’ 3R C’ 3T TTE T

FISTT | 39k TUPAC 9 oft difSm |

#14 #
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26.

27.

28.

56/4/2

(b) Complete the following reactions by writing the structural

formulae of ‘A’ and ‘B’ : 3
. _ HBI‘ CA? aq- KOH v ‘R’
(1) CH3CH = CH, Porodide Al > ‘B
(i) CH,CH,CHCH, —8¢-KOH o, HBr g
A
Cl
i) A —M8 , cH,cH,MgOl 20,
(Main product)
Give explanation for each of the following observations : 3

(a)  With the same d-orbital configuration (d4), Mn3* jon is an oxidising

agent whereas Cr2* ion is a reducing agent.

(b)  Actinoid contraction is greater from element to element than that

among lanthanoids.

(¢) Transition metals form large number of interstitial compounds
with H, B, C and N.

An aqueous solution of NaOH was made and its molar mass from the
measurement of osmotic pressure at 27°C was found to be 25 gmol_l.

Calculate the percentage dissociation of NaOH in this solution. 3

[Atomicmass: Na=23u,O=16u, H=1 u]

A compound ‘A’ with molecular formula C,HgO gives positive 2,4-DNP
test. It gives yellow precipitate of compound ‘B’ on treatment with sodium
hypoiodite. Compound ‘A’ does not react with Tollen’s or Fehling’s
reagent; on drastic oxidation with KMnO,, it forms a carboxylic acid ‘C’.

Elucidate the structures of ‘A’, ‘B’ and ‘C’. Also give their [UPAC names. 3

#15 # P.T.O.
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AFIIRET ST¥ E-STITRT I & | % %l SAYa% 1gT 37K 19T 71q 391 % I FrT |

29.

30.

56/4/2

Tz 3R 2-fesifadiusaa i Sfta foq # Aewqul yfie € | 3ok 9ed AEwqul
A o & O WiEhe T 5-feufa @ saar € | AH1-, TT5- 3R Z13-Hiehe &9 qoT
3-5 TR THIBIERE HeaUl © | =i iR fuftfid, e qun festtadiusee &
|1 AMTeR] T e H&T 1 ST & | S 3 A AR RIS sgea= Tgete 3rehu &
1Y A L 8, AN A =T3S Feamd ¢ |
freafefaa geat & I i -
(F) S DNA &I STA-39sed foram SIrar @ af . Scd1e s+ 2 EEeqT o dedl o
DNA fohef 7 RNA & =7 2 2

@) e SR lHerEnEs § St Ty HifT |
(M (1) eI 3TFA o &1 HEYU YRl ohl e hITVT |

YT
(M (i) 3 AFRIIEST I S aATel 9 T ATH FAT3E | W &R T AW ey

ST RNA % J{Fa1e1ge H 9T ST & wifehd DNA H 7 |

AT ToreTa ol ATHTI: Teffehe TTCATST oh SO SHT 7o T Tiefist o Aufel
W G FAATSRAT 911 1 Ad @ | (T8 HoF o & Toh Teeht ol Alshadn 3Th!
HIZAT & e Bt § 1) T ST A1 I 30 WAl (Y01 AR, W o Gt
fireroti, gt firarom) & fAg shaet stemarcHe Feon H & 0 Bidt © | STeRl
forerat 3 farw & ifira oo & 2 ==t shl ST gendt & Fifon foretrres o e | 3rcaiq
a7 forer g1 ATeeia:; SuaeR Fd € | 39 3IUeRI0N i 36 q2F § SR o wwel firer {6
TR fom 7 77 forere & foremre & SaeR &1 9 F o g Ao &9 & 31
o QT YeeToT o ATEH | FSHTTIeh! S foreTrareh o S1Text a9 ol fiie foram
STEHATE |
frafafad st & sax i -
@) oo 53 e 1 U e AR S Usee R @ Sonerss forere g

21 30 foee FTFRT FROTR 2
@) (1) IR agEr arel e & o T8 ey samsu |

ST

@) () TSee F w3 o e i v fow feurfa @ | fevooft Shifse |

@M ATEYl foetaT & g1 aetor fafau |
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SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29. Ribose and 2-deoxyribose have an important role in biology. Among the
most important derivatives are those with phosphate groups attached at
the 5 position. Mono-, di- and tri-phosphate forms are important, as well
as 3-5 cyclic monophosphates. Purines and pyrimidines form an
important class of compounds with ribose and deoxyribose. When these
purine and pyrimidine derivatives are coupled to a ribose sugar, they are
called nucleosides.

Answer the following questions :

(a) What products would be formed when DNA is hydrolysed ? How is
DNA different from RNA with reference to a structure ?

(b) Differentiate between nucleotide and nucleoside.
(c) (1) Mention two important functions of nucleic acid.
OR

(¢) (1) Name the linkage which joins two nucleotides. Name the base
that is found in nucleotide of RNA but not in DNA. 1

30. According to the generally accepted definition of the ideal solution there
are equal interaction forces acting between molecules belonging to the
same or different species. (This is equivalent to the statement that the
activity of the components equals the concentration.) Strictly speaking,
this condition is fulfilled only in exceptional cases for mixtures (optical
isomers, isotopic mixtures of an element, hydrocarbon mixtures). It is
still usual to talk about ideal solutions as limiting cases in reality since
very dilute solutions behave ideally with respect to the solvent. This view
is further supported by the fact that Raoult’s law empirically found for
describing the behaviour of the solvent in dilute solutions can be deduced
thermodynamically via the assumption of ideal behaviour of the solvent.
Answer the following questions :

(a) Give one example of miscible liquid pair which shows negative
deviation from Raoult’s law. What is the reason for such deviation ? 2

(b) () State Raoult’s law for a solution containing volatile
components. 1

OR
(b) (i1) Raoult’s law is a special case of Henry’s law. Comment.
(c)  Write two characteristics of an ideal solution.

56/4/2 #17 # P.T.O.
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(h)

)

(ii)

(i1)

Qs

T ST ST SR -
N,O5 (g) > 2NO, () + %oz ®)

& foIT N, O, %t Wfires @iz 1-2 x 1072 mol L1 off | 60 fiFe &
TTETd NyO5 1 |iEdT 0-2 x 1072 mol L1 off | 318 K W aAfufsran
T AT eIk TTEhioTd ShifeTT |

[log 6 = 0-778]

frfefaa & fora sror dfsie

(D B Hictd THmEie aHieor o Sur W fet stiwfrar 6
TS 1 Tl T Tahd |

(ID) s f5-310pe sttwfsran fafme it o midera: Tem #Hife i 8t
T |

AT

298 K & W A § 10 K 3T gfg & |rer foreft qamafen stfafsram
ST I B STl € | W0 St (1) 2T TTOHT <hHfSr |

[2:303 R = 19-15 JK~ mol~!, log 2 = 0-3]
rfrforar

9H,0, —L1— 2H,0 + 0,
o fore sreafera fomaferfer frer wermc 2

(I Hy0y+I" —— H,0 + 10~ (F<)

()  Hy0y+I107 —— HyO + 17 + Oy (T8
(1) rfsrfemar & forg o faem foarfaw |
(2)  Afufsrar i gum shife e aqrfogerdr farftag |

#18 #
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(a)

(b)

(1)

(i1)

(i)

(ii)

SECTION E

The initial concentration of N205 in the first order reaction :

N,O5 (g) > 2NO, (g) + %oz ®)

was 12 x 1072 mol Ll. The concentration of N205 after
60 minutes was 02 x 1072 mol L~!. Calculate the rate

constant of the reaction at 318 K. 3
[log 6 = 0-778]
Account for the following :

D We cannot determine the order of a reaction by taking

into consideration the balanced chemical equation. 1

(II) A bimolecular reaction may become kinetically of first

order under a specified condition. 1

OR

The rate of the chemical reaction doubles for an increase of

10 K in absolute temperature from 298 K. Calculate
activation energy (E,). 3

[2:303 R = 19-15 JK! mol™!, log 2 = 0-3]
For a reaction :
9H,0, —1 5 2H,0 + 0,

the proposed mechanism is as given below :
(I) Hy09+1 —— Hy0 + 107 (slow)
(II) Hy09 + 107 —— HyO + 1 + O, (fast)

(1) Write rate law for the reaction.

(2) Write the overall order and molecularity of the
reaction. 2

#19 # P.T.O.
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()

@)

(i)

(i1)

(i1)

Y 3cqTaT oht dCaT foreet fmferfaa stfwfsramsti st ool shifs

HoNCONH - NH

(I (CHy),Cd + 2CH,COCl — >

COCl1
H
(I1D) 2,
Pd —_ BaSO4

frfafad @fies rent @ fovg = & fog o et wle
A ;

(I) T desliug 3 SwsTigeh 3TF

AD) A ST IO

HAYAT

=1 forgsht qul hifor

©/CH2CH3 () KMnO,, KOH
W Oran 22 o

0]

Ag(NHo)o*
(I1T) tl \AgMNHghl”

CHO

fefaritaa st g hifsg
(I)  d=aifcegEe ° s

N AN

(II) S=fcegee ¥ 3-%iad Mo

# 20 #
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(a)

(b)

(i)

(ii)

(i)

(i1)

Complete the following reactions by writing the structure of
the main products :

HoNCONH - NH

(I (CHy),Cd + 2CH,COCl — >

COCl1 H,
(I1D) >
Pd - BaSO4

Give simple chemical test to distinguish between the
following pairs of compounds :

(I)  Ethyl benzoate and benzoic acid

(II) Propanal and propanone
OR

Complete each synthesis by giving missing starting
material, reagent or products :

©/CH20H3 () KMnO,, KOH
@D Gi) HO0t
W Oren - o

0]

Ag(NHa)o]"
am m [Ag(NHjg),] )

CHO

Carry out the following conversions :
(D Benzaldehyde to Benzophenone
(II) Benzaldehyde to 3-phenyl propanol

# 21 # P.T.O.
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(h)

@)

(i1)

(i1)

EFITUTZ}T%IQ:

(D [Ni(CO),] Wb & SHfh [NiCl,]% g 2 |
[FTHTY] shHTh : Ni = 28]

(II) NHg ! qeHTH CO T Todd et i ¢ |

(III) % [Colen)yCly]* T forver FoTaea gaT STl © |

foreea & Tagia 1 ST #d §T Fed* & Tuhaehd dFall
frforfiaa =i Suftefa & srpTfod seiagiT i s fafiean -
I Yo & forre
(ID)  goict & ferree
[IATY] BT = Fe = 26]

YT

frfafaa Aiftert grr vefiia aare=ear & TR 1 aW fiifge | 39
T FHTEET o1 fot off 13T |

D  [Co(NHy)gl [CH(CN)g]

(I)  [Co(en)g]®*

(II)  [Co(NHg)g(NOy)]

geiet & SR Yot &pt forrel % st sty i | forrs ot
ST [oh8 TehT Ehet o T=IshuT shl ST shidl & 2

# 22 #
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33.

56/4/2

(a)

(b)

(1)

(i1)

(1)

(ii)

Give reasons :

D [Ni(CO)4] is diamagnetic whereas [NiCl,] - s
paramagnetic. [Atomic number : Ni = 28]

(I)  COis a stronger complexing agent than NH.

(ITI) The trans isomer of complex [Co(en)2012]+ is optically

inactive.

Using Crystal Field theory, write the number of unpaired

electrons in octahedral complexes of Fe3* in the presence of :
(D Strong field ligand
(II) Weak field ligand

[Atomic number : Fe = 26]
OR

Name the type of isomerism exhibited by the following

compounds. Also draw their corresponding isomers.

D [Co(NHg)gl [Cr(CN)gl

(I)  [Co(en)g]®*

(III)  [Co(NHg)5(NOy)sl

Differentiate between weak field and strong field ligands.

How does the strength of the ligand influence the spin of the

complex ?

#23 #
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Please check that this question paper contains 23 printed pages.
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g

Q.P. Code given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.
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HTHT 7397 :
THFIICTRIA 14311 &1 SATYa TIGT SR 37T TeT HISTT :

(i)
(ii)
(ii1)
(iv)
(v)
(vi)
(vii)

(viii) S¥H-07 B G Toohed 81 1591 7191 8 | JeId, @UE & & SAldRh 37 G4l Gusl & o Je1 §
TR Taheq 1 =7 (AT T8 |
(ix) € 3 o gi¥arierd gignfofet & fora s7em yo7-74 8 |
(x)  FHePAR I AN AIATE |
TUE &
o G 1 € 16 T Sgiashed i bR & 1 319 & JH 8 | 16x1=16
1. Tt ea-remafae & & frefarfaa sfufrr ardt 2
2Cu* (aq) + Zn (s) > 2Cu(s) + Zn?* (aq)
Elg =128V
JY-Y rffsrar ST sedt ®, Ot o g9y forye st o/ =i 2
(A) fawa fermi
(B)  [Zn%*] 9+ W I |
(C)  [Cu*] e WIS o |
(D) [Zn?*] 9@ T AT TG |
2.  Fe?*, Sc3*, Cr3* 3 CoS Al # 4 el foreia 8 shia-ar T 2 2
(A)  Sc3* (B) Fe?*
() Cr3t (D) Co3*
[T 3RAT : Fe = 26, Sc = 21, Cr = 24, Co = 27]
56/4/1 reY. DAAAAAAMAAAR AR

3O YU H 33 Y € | q¥t gvH fHard & |

g Y99-93 Yiel US| H fq97fid &8 — @Us &, &, T, 9, T & |

WS &% — T G 1 9 16 TF FTglashed | TR & T97 8 | Tdie T97 1 SF F1 8 |
QUL @ — ¥ GET 17 8 21 T 3l -390 THR & T 8 | T T3 2 371 1 3 |
GUE 7T — T G 22 28 TF 753N THR & ¥ 8 | Tl T97 3 bl H12 |
WU G — 37 G&IT 29 TIT 30 FT-3TETRT T3 8 | Tk 97 4 3 A1 8 |

TUE T — I3 G&IT 31 T 33 -39 bR o T3 & | I I3 5 31 18 |




(ORI
-th%:

General Instructions :
Read the following instructions carefully and follow them :

i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Section A, B, C, D and E.

Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.
1.

56/4/1

16x1=16

In an electrochemical cell, the following reaction takes place :
2Cu* (aq) + Zn (s) - 2Cu (s) + Zn%* (aq)
E(OZBH = 128 V

As the reaction progresses, what will happen to the overall voltage of the
cell ?

(A) Voltage will remain constant.

(B) It will decrease as [Zn?*] increases.
(C) It will increase as [Cu*] increases.
(D) It will increase as [Zn?*] increases.

Out of Fe?* Sc3*, Cr®* and Co®* ions, the one which is colourless in
aqueous solution is :

(A) Sc3t (B) TFe3*

(C) Cr3* (D) Co3*
[Atomic number : Fe = 26, Sc =21, Cr =24, Co = 27]

#3# P.T.O.
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3.  SwHE simmEee et stfufsear fFefofaa @ @ foraes gro S st @ 2

(A ArNO,
(B) ArNH,
(C) ArCONH,

(D)  ArCH,NH,

4.  Twfafad FeieEge i gl @ter § fofi=T e wHTpe i wedifend form
2 | WA Tei 6! fore S § Heiiond foam T 8 2
CH,0H

A 1
B) 2
€ 3
D 5

5. & Rerish Ky FIAM BT :
(A)  IoIa forcrar areft i & foTe Jew
(B)  Trrar focrerar areft Gt o foie s
(C) ¥t o fore e
(D) T sl ot & deifea 78 ©

6. fHAffadFui T8 TaTd T2 :

(A) La 9T&qd H HshuoT S0 ST a2 |

(B)  WAIHTIE 3TTeh= o SRVT Zr 3T HE Y ST o oy freamd et € |
(C)  La3" & Lud* 31 e 1ates Brean aedi 2 |

(D) ioHTTE e Tpfd F 8 2 |

56/4/1 #4#
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Hoffmann Bromamide degradation reaction is given by :

(A)
(B)
(&)
(D)

ArNO,,
ArNH,
ArCONH,
ArCH,NH,,

In the Haworth structure of the following carbohydrate, various carbon

atoms have been numbered. The anomeric carbon is numbered as :

(A)
(B)
©
(D)

CH,OH

Ot W N =

The value of Henry’s constant Ky, is :

(A)
(B)
©
(D)

Out of the following statements, the incorrect statement is :

(A)
(B)

(©)
(D)

greater for gases with higher solubility
greater for gases with lower solubility
constant for all gases

not related to the solubility of gases

La is actually an element of transition series.

Zr and Hf have almost identical atomic radii because of lanthanoid

contraction.

Ionic radius decreases from La®* to Lu®* ion.

Lanthanoids are radioactive in nature.

P.T.O.
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56/4/1

o oA, 1A, 2- AT S 1 TSI § & BH-8T 310 Fhtet ST 1
227

(A 2-FHISgA
(B) 1SS
(C)  2-SmIgn
(D) 1-SE9T
et &t 18 ATfoRaT TR H, Y i EtemT et
NH,
NaNOZ > X CQ'H5OH‘Y
HCl ~ -
(@feft) 0-5¢

OH
w O » )
NO, NoCI”

&I 712 § MnO); ST I~ o SHTaiehior & 316 <

A 10
®) I

©) 107
(D) 103

gifetecisT ARt oA JeT 371X HfY & AT ST & | DDT +ft U 31 Hewot
difcTRetrs AFTh 8 | T8 2 T -

(A) IMERE g

(B) I

(C) Sl et

(D)  INEHE TR FhieAm
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56/4/1

Out

of 2-Bromobutane, 1-Bromobutane,

2-Bromopropane

1-Bromopropane, the molecule which is chiral in nature is :

(A)
(B)
(&)
(D)

2-Bromobutane
1-Bromobutane
2-Bromopropane

1-Bromopropane

In the given reaction sequence, the structure of Y would be :

NH,
NaN02 . X 02H5OH\ Y
HCl ~ -

(Aniline)

(A)

(C)

The product of the oxidation of I~ with MnO, in alkaline medium is :

(A)
(B)
(©)
(D)

Polyhalogen compounds

0-5°C

OH

y
R

10,
Iy

10~
10

3

(B)

(D)

&
oy

NyCI”

and

have wide application in industries and

agriculture. DDT is also a very important polyhalogen compound. It is a :

(A)
(B)
(&)
(D)

greenhouse gas
fertilizer
biodegradable insecticide

non-biodegradable insecticide

#T#

P.T.O.
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11.

12.

MnOj & 1 Wi & Mn?* § ST9=fid & & e forae fora st o strargrshan

gt 2
(A) 1F
(C) 4F

)

(B) 5F
(D) 6F

UeehIRTa b |15 HySO,, 3 T T8 s 0T Ueehie siell & | STfsha ot yem saor &
(A)  HTSIHeTET T ST

(B) RIS ST

(C)  UTHhIRTe U] 3 TR

(D) ST o foreta

v ST 13 & 16 % To1g, 3t o 30 7 § — o vk wt sTfveherT (A) T ger &t
®RUT (R) N7 3ifeha Tohar 71 8 | 37 9941 & @@t I A9 fev e izl (A), (B), (C)

3R (D) ¥ @ g AT |
(A)  ANRYT (A) 3T FHR (R) ST T 2 3T HRT (R), ANHAT (A) i @t
ST AT R |
(B) SR (A) AR HROT (R) SHT WEl &, W R (R), HAHHIT (A) T @l
ST 7T FATR |

13.

14.

15.

16.

56/4/1

(C) AR (A) HEl ©, T 1T (R) T 2 |
(D) AT (A) T &, T ROT (R) HET 2 |

IR (A) :

PR (R) :

TfFTT (A) :

R (R) :

IR (A) :

FRI (R) :

IR (A) :

R (R) :

STeia NaCl 3T Jed-3TTee 2T T H,, 3T TArE W Cl, ad1 8 |
H,0 T 37087 FeH 31 SHTeefieho forg Seaa g 2 |

I AT fFaTeh 81 ¢ |
T 377 § ot 9t 3d-hereh B 8 |

- FATFS hl T H n-oFfee FANTEE T T Il BIell
T
C — Br &Tee 31 g1 H C — C1 377 377 g eran 2 |

Ui oht QT § UHIeHTSS i S € |
el o wEifeefienor & afumasy AEeeT W SAdH O gedn
gl




[ElE
11. What amount of electric charge is required for the reduction of 1 mole of
MnO; into Mn?* ?

(A 1F (B) 5F
(C) 4F (D) 6F

12.  Alkenes are formed by heating alcohols with conc. H,SO,. The first step
in the reaction is :
(A) formation of carbocation
(B)  formation of ester
(C)  protonation of alcohol molecule

(D) elimination of water

For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

13.  Assertion (A) : Electrolysis of aqueous NaCl gives H, at cathode and Cl,
at anode.
Reason (R) :  Chlorine has higher oxidation potential than H,O.

14. Assertion (A) : Cuprous salts are diamagnetic.
Reason (R):  Cuprous ion has completely filled 3d-orbitals.
15. Assertion (A) : n-Butyl chloride has higher boiling point than
n-Butyl bromide.
Reason (R): C — Cl bond is more polar than C — Br bond.

16. Assertion (A) : Acetanilide is less basic than aniline.

Reason (R):  Acetylation of aniline results in decrease of electron
density on nitrogen.

56/4/1 #O# P.T.O.
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LCLCRCH
17. (%) Tordlt srfvremes A’ a1 319ereT BIaT 2 | ‘A’ <t |iigaT <t 119 fAfsra siauer w i

qr/ee [Al/M
0 0-40
1 0-20
2 0-10
3 0-05
S0 A T SATeRSt o TR W, AR Y i ht ITIfh HINT 37 36
3T fem ot =it fefla |
JrqaT
@) Hy(g) 3R Iy(g) o o= ATTHAT Tk 55 GHaTd) 9 § i T8 | AR o6
fore o T e T
T = k[Hy] [L,]
T e feer Td U Afe stfufsran s & 1 9id H, (g) e 7, ar stfufsran
ST QT ST TEerieh H e sht ITfh ShifSTT |

18.  PtCl, . 2KCl, AgNO; fore o &1 AgCl 7 STa&id el 3T & | HepeT ohi HLaTeah
¥ 3R IUPAC A fafiam |

19. SO TS I TICATIN SHITST | FTETOT 6 T T H 36 &t o ol o 311 |

20. FrfaReaa stfufsrmet o e 3cumal i @temm iy ;
Q NaBH,

CHchz - C - 0 - CH3 _—
() H

CH,

I
(@ 6CHg;—C—OH +2Al — >
I
CH,

21, ST UHHT STl § T AT & 2 UHIAT Tt SHIHT Fehiel o 91 Bid & 2

56/4/1 #10 #
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SECTION B

17. (a) Reactant ‘A’ underwent a decomposition reaction. The
concentration of ‘A’ was measured periodically and recorded in the
table given below :

Time/Hours [A]/M
0 0-40
1 0-20
2 0-10
3 0-05
Based on the above data, predict the order of the reaction and
write the expression for the rate law. 2
OR

(b)  The reaction between H, (g) and I, (g) was carried out in a sealed

isothermal container. The rate law for the reaction was found to
be :

Rate = k[H,] [I,]

If 1 mole of H,(g) was added to the reaction chamber and the
temperature was kept constant, then predict the change in rate of
the reaction and the rate constant. 2

18. PtCl, . 2KCl doesn’t give precipitate of AgCl with AgNO4 solution. Write

the structural formula and ITUPAC name of the complex. 2
19. Define fuel cell. Give two advantages of fuel cell over ordinary cell. 2
20. Write the structures of the main products of the following reactions : 2
O NaBH,
CH,CHy -C-0-CHg ———>
(a) |l
0)
T
(b) 6CH53-C-OH +2Al ——
I
CH,
21. What is meant by essential amino acids ? Why are amino acids
amphoteric in nature ? 2

56/4/1 #11 # P.T.O.
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22.

23.

24.
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Qs T

@) Trafataa & fore s &
()  n-STU FTAS h T H UTd FARTEE ST AT & STA-3ATeed

FATE
(i)  Ufcoret TATEET I STet Toeer wraTsE o Ty sk foam Stram @ ae
SATEEEIATSE S9d ¢ |
(i) Sy2 AlRT  t-=afeet airge it o § e Fdrrse OH 3TRH
% 1Y 3Tferek Sfterar & Srfufsrar AT R |
YT
@) A AR B’ % GlerTeHe 9 foraert fefeiaa stffsrmat st gt hifs
() CHyCH=CH, —HBr__, ¢ SOMKOH 4
L EIESS

(i) CHCH,CHCH, Qfa'i'g'li'a“ KOH | HBr g

Cl
i) A —M&, cH,cHMgCl 20, B
(T 3cU19)
25°C W FfeIiad 31el-gett sl STt oI died 19 Tt o1 et forier ufiehferd ShifsTe :

Al/AI3* (0-001 M) @m Ni/Ni2t (0-1 M)

. Y —— 0 0 -—_1-
[ERIRIDIEE B2y == 025V, ELs \ =—166V
frferiaa sceh St o fofe TusieRtor i
(&) Mn3+ IR ATFHHRE & Tafeh Cr2+ 3 =TS & AU HI T d-Hefh
fomme (d%) vk au 2 |

(@) AT e shi T H Teh el § G el o sl UferATIS SATsherd Sfereh
BT |

(M  H, B, C 3R N €1l €shH0l a1y S8 32 Sl § el Afieh sHrd
gl
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22.

23.

24.

56/4/1

SECTION C

(a)  Account for the following : 3

(1) Allyl chloride is hydrolysed more readily than
n-propyl chloride.

(i1)  Isocyanides are formed when alkyl halides are treated with
silver cyanide.

(iii) Methyl chloride reacts faster with OH ion in SN2 reaction
than t-butyl chloride.

OR
(b) Complete the following reactions by writing the structural
formulae of ‘A’ and ‘B’ : 3
: _ HBr ., aq.KOH .,
(1) CH3CH—CH2 Peroxide > A > B
(i) CHLCH,CHCH, 2 KOH ., HBr g
A
Cl
i) A — M8, cH cHMgOl 20, B
(Main product)

Calculate the cell voltage of the voltaic cell which is set up by joining
following half-cells at 25°C : 3

Al/A13* (0-001 M) and Ni/Ni2* (0-1 M)
] . Y —_— . Y = — .
Given : EN12+/Ni =—025V, EAISJF/Al 1-66 V

Give explanation for each of the following observations : 3

(a)  With the same d-orbital configuration (d%), Mn3* ion is an oxidising
agent whereas Cr2* ion is a reducing agent.

(b)  Actinoid contraction is greater from element to element than that
among lanthanoids.

(¢) Transition metals form large number of interstitial compounds
with H, B, C and N.

#13 # P.T.O.



ElrE
&

25.

26.

27.

28.

56/4/1

NaOH T Ueh Sty foreiae ST 77 3 90T 376 shl 719 § 27°C TR 38T Hiek
A 25 g mol~! U AT | 38 faeaT § NaOH &1 Sfawrd foris uitehfera

Fifsre |

AT SoqHT : Na =23 u, 0 =16 u, H =1 u]

I8 T AER fmforfiad Aifirept i sarferd hifsa

(®) C,yHNH,, (CoHy),NH, CgH-NHCH,, C4H-NH,
pKy, AT 6 Hed g HA H

T o FGd Y FA

(M  CgHzNH,, (CoH5),NH, C,H;NH,
ST H foretardt o sied gU A |

CgHgO TTUeh T AT ahis WA AN ‘A’ GFTeHe 2,4-DNP ol <dr & | 98
Tifeay grRureTIeEe % a1y Tffshlya fory ST ot Aifires B’ & dielr /& 3ar 2 |
AT ‘A’ e sreraT Wi tfientsh & e il 72 et §; KMnO,, % |19
T ST TRIT T IE hTel TS feToh 3T ‘C7 ST = | ‘A’ B’ 31 “C’ shl G=HTE W%
T | 376 TUPAC W ft €ifs |

@) T qEE-FRA WA ER e ® A Aifeam wdieEs iR
JAIeh-Ifee FARTSE T ST foam ST wahaT 8 2 3o =men 4 |
qeftorer-safea Uit $oR S % o STrarvareh STk WRfevh Tarelt a6t geime
3l BT 3T I AT S I |

@) SR fcrlad $er &1 IUPAC M €T |

#14 #
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25. An aqueous solution of NaOH was made and its molar mass from the

measurement of osmotic pressure at 27°C was found to be 25 g mol L.

Calculate the percentage dissociation of NaOH in this solution. 3

[Atomicmass: Na=23u,O=16u, H=1 u]

26. Arrange the following compounds as asked : 3

(a)  in decreasing order of pKj, values

CoHsNH,, (CoHy),NH, CgH,NHCH,, C4H-NH,

(b)  increasing order of boiling point

C,H;OH, C,H,NH,, (CH3),NH

(¢) increasing order of solubility in water

CHsNH,, (C,Hy),NH, C,H NH,

27. An aromatic compound ‘A’ with molecular formula CgHgO gives positive
2,4-DNP test. It gives yellow precipitate. of compound ‘B’ on treatment
with sodium hypoiodite. Compound ‘A’ does not react with Tollen’s or
Fehling’s reagent; on drastic oxidation with KMnO, it forms a carboxylic
acid ‘C’. Elucidate the structures of A, B and C. Also give their IUPAC

names. 3

28. (a) Can sodium ethoxide and t-butyl chloride be used for the
preparation of t-butyl ethyl ether ? Give suitable explanation.
Justify your answer by suggesting the appropriate starting

material required for preparation of t-butyl ethyl ether. 2

(b) Give the IUPAC name of above mentioned ether. 1

56/4/1 #15 # P.T.O.
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AFIIRET ST¥ E-STITRT I & | % %l SAYa% 1gT 37K 19T 71q 391 % I FrT |

29.

30.

56/4/1

TR foretar shl AT Tlehd WIS o STTET 36t S1ea 3 Tiefist o 7oAl o
T GHM AAATshAT el i I € | (I HUT o 8 fob oot oht @fshadn Sht
HIZAT o SRR BNl 8 1) T IS0 @ I8 ¥ Wl (e quned, O o SHee
firoroni, gregreptel firerm) % Qe sToamaTers FeRon o & ot St 8 | sTent
Torerat o forwr & wifira sreot & € =it <Y ST Tkt € ifR foretrores & gl 7 st
] Torerar &1 STTeRIq: SAFeR FUd & | 9 U1V ohi 36 q2 | 37 off wmel e for
T3 o o o et § foreirres o saeR 1 auiH X o [T STTHiorsh &9 € 31d
foraT oI qEEToTT o HTeaH | SeARTIdeh! ST foretrareh o Srext sqere i frfie ferm
ST HHATR |
frefrfad st & S ST
@) o 53 e &1 e Sareter AR St usee fm | Sonerss forere awiar

2139 e s R R R 2
@) (1) aTaRiier Fagd I foered & foe teee fiem samsue |

aTraT

@) (i) TSee 1 a3 o e i wes oy feufa 2| feoaoft Hifso |
@M ATERl focta & a1 aator fafau |

g R 2-festtadigee &t St foqm & Tewqul e 8 | 37k Je Agwrqof
a3 & o wiehe gy 5-feufa & sgar @ | 9 1-, 216 3R Z13-Hiehe &9 qo
3-5 Th WHIHIEHS HEEQU & | O AR Ui, wserg o fesitausae &
|1 AMRT T T H&T o1 o1 § | S I A AR RS sgea= Tgete et &
| T A 8, AT A R TEe HEard & |

Frfafa ge i & s i
(F) 9 DNA &l Sa-AuHfed fRaT SITar & al 7 318 o1 2 ELEHT o day |
DNA fFd TR RNA & fir=1 8 2

@) RS SR e EEs § S w0 HiNg |
M () e FFT o o Hew Ul Yol i Jeeid shiTsT |
areraT

(M (i) & FRIIEST I SIS ATt 9 T ATH SA13E | 3@ &R hT A forfag
ST RNA % ~J{Fef1e1ge H 9T ST 8 wifehd DNA H 7 |
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EE
SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29.  According to the generally accepted definition of the ideal solution there
are equal interaction forces acting between molecules belonging to the
same or different species. (This is equivalent to the statement that the
activity of the components equals the concentration.) Strictly speaking,
this condition is fulfilled only in exceptional cases for mixtures (optical
isomers, isotopic mixtures of an element, hydrocarbon mixtures). It is
still usual to talk about ideal solutions as limiting cases in reality since
very dilute solutions behave ideally with respect to the solvent. This view
is further supported by the fact that Raoult’s law empirically found for
describing the behaviour of the solvent in dilute solutions can be deduced
thermodynamically via the assumption of ideal behaviour of the solvent.
Answer the following questions :

(a) Give one example of miscible liquid pair which shows negative
deviation from Raoult’s law. What is the reason for such deviation ? 2

(b) (i) State Raoult’s law for a solution containing volatile
components. 1
OR

(b) (i1) Raoult’s law is a special case of Henry’s law. Comment.
(c)  Write two characteristics of an ideal solution.

30. Ribose and 2-deoxyribose have an important role in biology. Among the
most important derivatives are those with phosphate groups attached at
the 5 position. Mono-, di- and tri-phosphate forms are important, as well
as 3-5 cyclic monophosphates. Purines and pyrimidines form an
important class of compounds with ribose and deoxyribose. When these
purine and pyrimidine derivatives are coupled to a ribose sugar, they are
called nucleosides.

Answer the following questions :

(a) What products would be formed when DNA is hydrolysed ? How is

DNA different from RNA with reference to a structure ? 2
(b) Differentiate between nucleotide and nucleoside. 1
(c) (1) Mention two important functions of nucleic acid. 1
OR
(¢) (1) Name the linkage which joins two nucleotides. Name the base
that is found in nucleotide of RNA but not in DNA. 1
56/4/1 #17# e 0.



ElrE
&

31.

56/4/1

(h)

@)

(ii)

(i)

(ii)

feLckcy
T IcTal sht TCeT forerert frreferiaa stwioramstt =t qof hife -

HoNCONH - NH

(I (CHy),Cd + 2CH,COCl — >

COCl H,
(I1D) >
Pd - BaSO,

frfafea i et o fave e & g wa et e
difsre -

(I) e SwIIue ST swsiigsh 7Rt

(I) SOt 37 SO

YT

TR ek HYeIsoT # 3¢ §U MReh UaTe, SfeHe SToia Scumei
! foraert quf hifsT

©/CH2CH3 () KMnO,, KOH
W Oren -2 O

0]

Ag(NHa)o]"
am D [Ag(NHjg),] )

CHO

fatafad surawor gr= HifsT

(I)  S=sifcegee ¥ S

(II) Ssifcegse ¥ 3-%hiad T
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(a)

(b)

(1)

(i1)

(i)

(ii)

SECTION E

Complete the following reactions by writing the structure of
the main products :

HoNCONH - NH

(I (CHy),Cd + 2CH;COCl ——>

COCl1 H,
(I1D) >
Pd — BaSO,

Give simple chemical test to distinguish between the
following pairs of compounds :

(I)  Ethyl benzoate and benzoic acid
(II) Propanal and propanone

OR

Complete each synthesis by giving missing starting
material, reagent or products :

©/CHZCH3 () KMnO,, KOH
) Gi) Hy0*

0]

Ag(NHo)o]"
am m [Ag(NHg),] )

CHO

Carry out the following conversions :
(D Benzaldehyde to Benzophenone
(I) Benzaldehyde to 3-phenyl propanol

#19 # P.T.O.
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32.

33.

56/4/1

(h)

@)

(h)

(i1)

(i1)

EFITUTZ}T%IQ:

(D [Ni(CO),] Wb & SHfh [NiCl,]% g 2 |
[FTHTY] shHTh : Ni = 28]

(II) NHg ! qeHTH CO T Todd et i ¢ |

(III) % [Colen)yCly]* T forver FoTaea gaT STl © |

foreea & Tagia 1 ST #d §T Fed* & Tuhaehd dFall
frforfiaa =i Suftefa & srpTfod seiagiT i s fafiean -
I Yo & forre
(ID)  goict & ferree
[IATY] BT = Fe = 26]

YT

frfafaa Aiftert grr vefiia aare=ear & TR 1 aW fiifge | 39
T FHTEET o1 fot off 13T |

D  [Co(NHy)gl [CH(CN)g]

(I)  [Co(en)g]®*

(II)  [Co(NHg)g(NOy)]

geiet & SR Yot &pt forrel % st sty i | forrs ot
ST [oh8 TehT Ehet o T=IshuT shl ST shidl & 2

T ST shi SR :
N,O5 (g) - 2NO, (g) + %02 ®)

% foIT N, O &t Wfires @iz 1-2 x 1072 mol L1 off | 60 fire &
TTETd NoyO5 1 |iEdT 0-2 x 1072 mol L1 off | 318 K W aAfufsran
T AT Teeish qiehford ShIfSTT |

[log 6 = 0-778]

# 20 #
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32. (a) (@) Give reasons :
D [Ni(CO),] 1is diamagnetic whereas [NiCl] = s
paramagnetic. [Atomic number : Ni = 28] 1
(I CO is a stronger complexing agent than NH. 1

(ITI) The trans isomer of complex [Co(em)ZCIZ]Jr is optically

inactive. 1

(i1)  Using Crystal Field theory, write the number of unpaired
electrons in octahedral complexes of Fe3* in the presence of : 2
D Strong field ligand
(II) Weak field ligand
[Atomic number : Fe = 26]

OR

(b) @) Name the type of isomerism exhibited by the following

compounds. Also draw their corresponding isomers.

(I)  [Co(NHj)gl [Cr(CN)gl 1
(I)  [Colen)g]®* 1
(IID)  [Co(NH3)3(NO,),] 1

(ii)  Differentiate between weak field and strong field ligands.
How does the strength of the ligand influence the spin of the

complex ? 2

33. (a) (1) The initial concentration of NyOg in the first order reaction :
1

was 12 x 1072 mol LL. The concentration of N2O5 after

60 minutes was 02 x 1072 mol L™!. Calculate the rate

constant of the reaction at 318 K. 3
[log 6 = 0-778]

56/4/1 #21# P.T.O.
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Gi) fr=fafaa & foe s s

(D &9 Eqfeid THTEfTeh ST o SR T fordt sAffsmar
TS Tl e T Fehd |

(1) Fy-ares siffom fafire afcRerfy  nféeear o 172 1 €1
ghdl 2 |

YT

@) () 298 KU WH AW H 10 K it Ifg o @y ot vamafer stfifsram s
ST T &1 ST & | iR St (E,) sh1 TOMT hITST |

[2:303 R = 1915 JK ! mol™L, log 2 = 03]
(i)  afwfoRaT
9H,0, —1— 2H,0 + 0,
% fore seafera forafarfer fer yerm 2

(D HyOy +I" —— H,0 + 10™ (")

(I)  Hy04 +I107 —— HyO + 17 + O, (e
(1) sfsrfsra o for o fem ferfaw |
(2)  rffsran it wmy hIfe e efveehar fefaw |
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(b)

(i1)

(1)

(i1)

Account for the following :

(I)  We cannot determine the order of a reaction by taking
into consideration the balanced chemical equation.

(II) A bimolecular reaction may become kinetically of first
order under a specified condition.

OR

The rate of the chemical reaction doubles for an increase of
10 K in absolute temperature from 298 K. Calculate
activation energy (E,).

[2:303 R = 19-15 JK~ ! mol ™, log 2 = 0-3]
For a reaction :

the proposed mechanism is as given below :

(D HyOy+1" — > Hy0 + 10~ (slow)

(II) HyO09 + 107 —— HyO + 1" + Oy (fast)

(1) Write rate law for the reaction.

(2) Write the overall order and molecularity of the
reaction.

#23 #
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Please check that this question paper contains 23 printed pages.
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Wﬁ%ﬁ:
Trefaraa FcE <l egEe afeu 3T et TTeH I :
(i)  FEIT-TT 733 F57 & | @t yeT 31 B
(i) T8 J¥7-97 9i9 @Us] 4 fayifsid 8 — @Us &, @, 7, T TATF /
(iii) @UE & —¥7 G 1 @ 16 7% Tglashediq bR & J97 & | Jeieh Jo7 1 37 FT 8 |
(iv) @UET—Yo7 G 17 @ 21 7% 37l G-I JHR & J97 & | Jeoeb J97 2 3H]
#HE
(v)  GUET—F97 GEIT22 T 28 T Tg-IFTH1T JHR & Fo7 & | Joieh o7 8 3] HT & |
(vi) TUEEF—J97 GEIT29 TUT 30 T STERT F97 3 | JA% o7 4 31 FT 8 |
(vii) @UE & — 37 G731 @ 33 e-370F FHR & F¥7 & | 5% J97 5 3] H1 & |
(viti) ¥97-97 7 GHY 9% 787 1837 7377 & | FEIT, @ & & 3ifakFd 314 To &Sl &
FT T § TR 1957 BT 27 15771 T & |
(ix) &I & fob gieeanfema gammelal & 1o 3777 Fo7-77 & |
(x)  Fopeaet B 3T AT E |

¢c=3x 108 m/s

h=6.63 x 1034 Js

e=16x10"19C

Hy=4m x 1077 Tm A~!

gy = 8.854 x 10712 C2 N1 m~2
1

e = 9 x 109N m?2 C2
TESO

T 1 geIHH (m,) = 9.1 x 1031 kg.
=M 1 geIH H = 1.675 x 10727 kg.
e &1 geiE = 1.673 x 10727 kg.
JTENTIET §&AT = 6.023 x 1023 gt 71w Hier
SiegeHH e = 1.38 x 10723 JK-1
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General Instructions :

Read the following instructions carefully and follow them :

56/1/2

()
(1)
(iii)
(tv)
(v)
(vi)

This question paper contains 33 questions. All questions are
compulsory.

This question paper is divided into five sections — Section A, B, C, D
and E.

Section A - questions number 1 to 16 are multiple choice type
questions. Each question carries 1 mark.

Section B - questions number 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type
questions. Each question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions.
Each question carries 4 marks.

(vit) Section E — questions number 31 to 33 are long answer type questions.

Each question carries § marks.

(viit) There s no overall choice given in the question paper. However, an

(ix)
(x)

internal choice has been prouvided in few questions in all the sections
except Section —A.

Kindly note that there is a separate question paper for Visually
Impaired candidates.

Use of calculator is NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63 x 10734 Js

e=1.6x10"1C

Hy=4n x 1077 Tm A~

gy = 8.854 x 10712 C2 N1 m~2

1
Te. =9x 109N m2C2

Mass of electron (m,) = 9.1 x 103! kg.

Mass of neutron = 1.675 x 1027 kg.

Mass of proton = 1.673 x 10~27 kg.

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann’s constant = 1.38 x 10723 JK~!

~ 3 ~ P.T.O.



(16 x 1 =16)
T G 1 H 16 T SEfhed 1T THR s 1 375 T 8 |
TR T 1 9 4 % T8, Q1 e Teu 1T & — oA Tk 1 SR (A) T GEL I R
(R) g1 3ifera foram T 2 | 9 S % W S AR fem m SiEl (4), (B), (C) 3w (D) F
H AR ST :
(A) AR (A) 3R SR (R) SHT T 8 3T HROT (R), 1Mo (A) i T =men
FAE |
(B) 3tfehe (A) 3T %O (R) GHI W&l &, Weg SRV (R), 3frher (A) 6 @&l
ST T8 T § |
(C) ek (A) & B, g FRV (R) Teid ¢ |
(D) HARFHAT (A) TeTd &, g 1 (R) HEI § |

1. IIReH (A)  : TREN W Afdfer Tt TTehfae ®9 § 9T IH AT o- WA 3T
¢JeT0T FUTeh Bl § |
%1 (R) : JFrRTST WTehfereh €9 & TC M aTe T 37l § L-fa=ma gran 2 |

2. ANHET (A)  : I T FoUHTh HATFNTAT § 3Tk Sar 2 |
%I (R) : TUATA § 37 STV BISSS oY BT 2 |

3. AR (A)  : oohol aciEel o FaUHh I T Hed @ : RI> RBr>RCI>RF |

%R (R) : Ufcoher FNTES, SHTSS TR STTHISTES o FYh qo-1d 3TTfvash
ZEAHTH STt BISEIehTeH hi o H sh1th 31reh 81l € |

4. AMEET (A) @ [Cr(H,0)4]CL, 71 [Fe(H,0)4]Cl, BHMICH Hhet o IETEI & |
SR (R) : G1q < 91 ¢ Aef} fofileg U YR & 2 |
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SECTION - A (16 x 1 = 16)

Questions No. 1 to 16 are Multiple Choice type questions carrying 1 mark
each.

For questions number 1 to 4, two statements are given — one labelled as

Assertion (A) and the other labelled as Reason (R). Select the correct

answer to these questions from the codes (A), (B), (C) and (D) as given

below :

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

1. Assertion (A) : All naturally occurring a-amino acids except glycine are
optically active.

Reason (R) : Most naturally occurring amino acids have
L-configuration.

2. Assertion (A) : The boiling point of ethanol is higher than that of
methoxymethane.

Reason (R) : There is intramolecular hydrogen bonding in ethanol.

3. Assertion (A) : The boiling points of alkyl halides decrease in the order :
RI > RBr > RCI > RF.
Reason (R) : The boiling points of alkyl chlorides, bromides and
iodides are considerably higher than that of the
hydrocarbon of comparable molecular mass.

4. Assertion (A) : [Cr(H,0)(]Cl, and [Fe(H,0)/]Cl, are examples of
homoleptic complexes.

Reason (R) : All the ligands attached to the metal are the same.
NNV NN

56/1/2 ~5 ~ P.T.O.
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5. IR M o T THeh o g foerm o w1 7 shel 3 R A1 7, Fifeh
(A) IE TG % HRUT Sed ITed hidT 2 |
(B) € IcshH TGN oh U ST Gl eal & |
(C) & IcshH TTERYT oh ShITUT ST U7 <hidT & |
(D) I8 TIET % HR el @ el & |

6. fr=feifaad @ & S 91 A Tophist o fawa o T 78 & 2
(A) ¥ TH USRHEE B |
(B) HI < 91 TH o T IE n-go ST § |
(C) 38 REAE &9 H 3Ud B 2 |
(D) g frp-udieror 7& e B |

7. WIUHTSE 1 T § ufafda s % fore aea sam srfierts
(A) H, W i
(B) S NaOH # Br,
(C) ATl BIThIE shi IR T STREH
(D) 3H LiAIH,

2

8.  Hifyet Hefif¥rem sHTES i CO,, o € HANTHRIG T o Uit 377t SAATEH i W

T AT 37 8
(A) C,H,COOH (B) C,H.COOH
(C) CH,COOH (D) C,H.OH

9. frfafed d st gl i Edt sFR S a1 2
(A) CH,OH>H,0 >ROH (B) C4H,OH >ROH >H,0
(©) ROH > C;H,OH > H,0 (D) H,0 > C,H,OH > ROH

NNV NN NN
56/1/2 ~6 ~



5. An unripe mango placed in a concentrated salt solution to prepare pickle,
shrivels because

(A) 1t gains water due to osmosis
(B) it loses water due to reverse osmosis
(C) 1t gains water due to reverse osmosis

(D) 1t loses water due to osmosis

6.  Which of the following statements is not true about glucose ?
(A) Itis an aldohexose.
(B) On heating with HI it forms n-hexane.
(C) It exists in furanose form.

(D) It does not give Schiff’s test.

7. The best reagent for converting propanamide into propanamine 1is

(A) excess H,
(B) Br, in aqueous NaOH

(C) 1odine in the presence of red phosphorus
(D) LiAlH, in ether

8. The acid formed when propyl magnesium bromide is treated with CO,

followed by acid hydrolysis is :
A) CzH,COOH B) C,H,COOH
(C) CH4;COOH (D) C,H,OH

9.  Which is the correct order of acid strength from the following ?
(A) CzH,OH>H,0>ROH B) CzH,OH>ROH>H,0
() ROH>C H,OH>H,0 D) H,0>C,H,OH>ROH

NNV NN

56/1/2 ~7 ~ P.T.O.
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10. =irhartt fgamorfaes sfaeemam stivrfsren & o aret Ufesrat etss o wftifora &
Q) fo=mE =1 gm (B) i forsror o1 &1
(C) Ter=ama b1 wicretr (D) SHISTEARA 1 i

11. FfIRaa AifTen] i Ik T h SEd A H T W :

CH

CH 3
i) 8>CH ~CH,Br (i) CH,CH,CH,CH,Br (i) H,C —(:J— CH,
CHj Br
BRI
(A) (@11) < (@) < (@ii) B) (@) < @@) < (@ii)
(C) (i) < () < (i) D) (i) < (i) < (@)

12. [Pt(NH,),CL,]*" %1 & TUPAC 78 3
A)  SEUHHEEFARS A (IT)
(B) SEUHHEEFANE A (IV)
(C) eEUHHEEFANES I (O)
(D) SEUHHEEFINE I (IV)

13. 3l KMnO,, SehI3e s Saefishd L odl 8
&) 8,0%# (B) S,0%#

(©) SOye)# (D) SO%#

56/1/2 ~8 ~



10. Alkyl halides undergoing nucleophilic bimolecular substitution reaction

involve

(A) retention of configuration
(B) formation of racemic mixture
(C) 1inversion of configuration

(D) formation of carbocation

11. Arrange the following compounds in increasing order of their boiling points :

CH, (|3H3
@) CH-CHpBr (i) CH,CH,CH,CH,Br (iii) HyC—C~ CH,
CH, .
r

The correct order is
(A (1) < () < (i11) B) (@) < (@1) < (ii1)
(C) (@i1) < (1) < (11) D) (@i1) < ({11) < (1)

12. The correct [IUPAC name of [Pt(NH;),Cl,] 2 is

(A) Diamminedichloridoplatinum (II)
(B) Diamminedichloridoplatinum (IV)
(C) Diamminedichloridoplatinum (O)
(D) Diamminedichloridoplatinate (IV)

13. Acidified KMnO, oxidises sulphite to
A) S,0% (B) S,0%

(©) SO,(g) (D) SO%

56/1/2 ~9 ~ P.T.O.
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14. JEh ITEET 39 T=shUll v HaT 3R SHefl vl 9o & e gt @ | Crd* 3mE

(9O SHETe : Cr = 24) T Y=IshUT W a6h 12 3Tl I 7
(A) 2.87 B.M. (B) 3.87 B.M.
(C) 3.47 B.M. (D) 3.57 B.M.

15. Sn**/Sn2* M % T AW soiadis fawa +0.15 V 3R Cr3*/Cr gm & foru =g
—0.74 V & | &1 I Ut TiTeh 13T G Eieht Teh Ued o1 Hior hed 8 | A
fava g
(A) +1.19V (B) +0.89V
(C) +0.18V (D) +1.83V

16. TUH H foror shi STIETH=I Hiek gem™
(A) e (B) =
(C) smfEfdd @m (D) e s AR Rt werm

QU -@
17. fr=foafed yeies stgspm afufsran § A 3 B 1 ugaH hifye 1+1=2)

() CH,CH,c1_NaCN, , H/Mi 5

NaNO,/HCl C¢H,NH, B
0-5°C ~ HY

(b) CGH,NH,

18. 9 FeCr,0, I a1 i 3ufedfd § Na,CO, % €1 Hfcid fepa1 STt & a1 a8 AT
(A) 1 e ferera a1 2 | Aifirh (A) refishd B9 T s (B) a1 ? | Aifiies (B) KCI
& Ty ANTHAT ek TN T w1 A (C) sHET 2 | Afies (C) 1 et foeram
FTEETEE I (D) # AR FIAT 2 | (A), (B), (C) 37 (D) 1 T&=HwT | 2

19. T 3T 37U A & fob TUAET hl JoT H Siicealss AT IrTe SATTRanati §
Ffers arfurfsrameiicr an s SIRTsRATSiicl BFT 7 3T0AT ST’ +98 ST | 2

56/1/2 ~ 10 ~



14. The magnetic moment is associated with its spin angular momentum and
orbital angular momentum. Spin only magnetic moment value of Cr3" ion
(Atomic no. : Cr = 24) 1s i
(A) 2.87B.M. (B) 3.87 B.M.

(C) 3.47 B.M. (D) 3.57 B.M.

15. Standard electrode potential for Sn*"/Sn%" couple is +0.15 V and that for
the Cr3*/Cr couple is —0.74 V. The two couples in their standard states are
connected to make a cell. The cell potential will be

(A) +1.19V (B) +0.89V
(C) +0.18V D) +1.83V

16. In case of association, abnormal molar mass of solute will

(A) 1ncrease (B) decrease
(C) remain same (D) first increase and then decrease
SECTION - B
17. Identify A and B in each of the following reaction sequence : 1+1=2)
() CH,CH,c1_NaCN, , H/Mi 5

NaNO,/HCl CcH,NH, B
0-5°C ~ H

7

() CGH,NH,

18. When FeCr,0, is fused with Na,CO5 in the presence of air it gives a

yellow solution of compound (A). Compound (A) on acidification gives
compound (B). Compound (B) on reaction with KCI! forms an orange
coloured (C). An acidified solution of compound (C) oxidises iodide to (D).

Identify (A), (B), (C) and (D). 2

19. Would you expect benzaldehyde to be more reactive or less reactive in

nucleophilic addition reactions than propanal ? Justify your answer. 2

NNV NN

56/1/2 ~ 11 ~ P.T.O.



20.

21.

22.

23.

(A) TR TATT ; (1+1=2)

(2) SR~ H GHT THHT, ol T (FTE) 6l ol H a1 &Il 2 |

(b) Td X IR @ Y =l fre W, ufomdft foeem <61 3mea <9 &1 Smar g |
aRurT foete e & Fram 9 fore TehR o1 famem exiar @ 2 89 X 3R Y
o1 fiyet o wTe 319 19 7 w1 afterd JfdTd S 2

YT

(B) Teeamefi &1 aftiya o | USee & 99 # Forncas fome & 68 TR &1
et sa1 8 7 T I ST |

Frtataa o wro e
(a) VT STEAT S T HTHTIA: EITd HISTRATcTeh STl shl qotT 8 37 B & |
(b) THHT 37T IWFHT TER e 2 |

@ ug -1
e | g ftet 15 7 IR (Hie’ ge99H = 60 g mol™!) aTet foerH o1 wem g

A § RIS (HIOR G = 180 g mol ™) o oo o T  (w9aedl) 2 | 369 T
e et § IUferd Tefehist o1 e TiEhierd hifag |

HAfsRa o fIg A, G 3R log K, TRehferd shifg :

Fe?*(aq) + Ag*(ag) — Fe¥*(aq) + Ag(s)

femng: Ky )y, = 0.80 V, Ep auyp2e = 0.77V

[R=8.314 J Kl mol™!, F = 96500 C mol]
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20. (A) Give reasons : 1+1=2)
(a) Cooking is faster in pressure cooker than in an open pan.

(b) On mixing liquid X and liquid Y, volume of the resulting
solution decreases. What type of deviation from Raoult’s law is
shown by the resulting solution ? What change in temperature

would you observe after mixing liquids X and Y ?

OR
(B) Define Azeotrope. What type of Azeotrope is formed by negative
deviation from Raoult’s law ? Give an example. 2
21. Give reasons for the following : 2

(a) The melting points of a-amino acids are generally higher than that of

the corresponding carboxylic acids.

(b) Amino acids show amphoteric behaviour.

SECTION - C

22. A solution containing 15 g urea (molar mass = 60 g mol™l) per litre of

solution in water has the same osmotic pressure (isotonic) as a solution of
glucose (molar mass = 180 g mol™1) in water. Calculate the mass of glucose

present in one litre of its solution. 3

23. Calculate A, G° and log K. of the reaction : 3
Fe?*(aq) + Ag*(aq) —> Fe?*(aq) + Ag(s)
Given EZgJ'/Ag = 0.80 V, E]c;‘e3+/F92+ =0.77V

[R=8.314 J Kl mol™!, F = 96500 C mol™}]

56/1/2 ~ 13 ~ P.T.O.
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24. (a)

(b)

Fferfad =l pK, o =ed s 1 Safedd shifg : 1+2=3)
Ufef, p-rggiefef, p-afertfrea
Frafafga = fow sro G
(1) Uehithfees Wi <l qorn § Wilfees Wi o Srgsiiieam ofaor stftes Tl g
g
(i) S H ARAUAN, FeCl, % A1d AMTGRIT hteh STerINI Bieh HATaTsS
S wL e B |

25. (A) FATTRET Tk STTHAT o fIT SH@ AHIeel 3ciTg hl FaT s : (1+1+1=3)

(B)

(a) Cl |
©\ +HBr ——?
(b) CH,
©/ 1 Hor, .
(¢) HO-HyC

Jan

3T 8 FATANRG 4T ? 3x1=3)
(a) ARSI oh! STShidel |

(b) WHH B 1-A=SIUA T

(c) 2-SHISSH hl 2-2-31 |

26. 3d GshuoT i} o dcd 39 YR U TU S 1+1+1=3)
Sc, T1, V, Cr, Mn, Fe, Co, N1, Cu, Zn
fratafiga 1 s dfve

(a) BB ES 5. A FETUR &Y H TcHS 8, 1 2

MM

(b) <HIF T dcdl +2 TN HTEAT H Teh Toed I & I T 2

(©)

56/1/2

7n2* A9 TTEH Bid &, 341 2




24. (a) Arrange the following in decreasing order of pKj : 1+2=3)

Aniline, p-nitroaniline, p-methylaniline
(b) Account for the following :

(1) Diazonium salts of aromatic amines are more stable than those
of aliphatic amines.

(i1) Methylamine in water reacts with FeCl; to precipitate hydrated
ferric oxide.

25. (A) Draw the structure of the major monohalo product for each of the
following reaction : 1+1+1=3)

CH, - CH
©/ . ?  Bry, Heat . &
(a) ClI
©\ +HBr ——?
(b) CH,

OH
(¢) HO-HyC

OR
(B) How do you convert : Bx1=3)
(a) Chlorobenzene to biphenyl

(b) Propene to 1-Iodopropane

(¢) 2-bromobutane to but-2-ene.

26. The elements of 3d transition series are given as : 1+1+1=3)
Sc, T1, V, Cr, Mn, Fe, Co, N1, Cu, Zn

Answer the following :

MZ*/M
(b) Which element is a strong reducing agent in +2 oxidation state and

(a) Copper has exceptionally positive E value, why ?

why ?

(c) Zn?*" salts are colourless. Why ?

56/1/2 ~ 15 ~ P.T.O.
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27. wig ANGRAT 300 K W 20 fie § 50% 9o & St & 3R a@dt arfufskn 350 K @
5 firte T 50% qut &t St 7 | fe =g srfifsran wem ife <At 2 ot afsraror St Y o
T | 3

[R =8.314 J K1 mol!; log 4 = 0.602]

28. (a) WWWD-@HW%WWW%: 3
(i) NH,0H
(i) UHiH TIETEgES
(b) Torefim C R siiR § 1 Giadq 181 &1 Hehar 2

g -

FfeTRad S JeRter SATETG W9 8 | Tieeg ol S eeh qieT 3R ST Y JeHi & 3T
HIE

29. = 9 ¥ I8 OH FHg % T&c AlhIU YHTE oh HR0T HiHI SEHT & Seragia
yfceemdd JffRa <d € | Sk OH &g o— 3R p— feufedli W oiega oFcd ol
HAfereh seraT 7, sEfe OH wqg 31t 3 4 Fiéers a1 8 | Tg- getaramt
sifcreere SffsRaT < Sqreter # @ uw 2 | e g BT 1 wiifes g § Al
g <1 AT eufa W ufeegiss g Yo ST & | 98 Ush 9T {0 2 S Bl <
AT} I o ToTQ STgerd shi ST 2 |

ﬁﬂ%’f@ﬁg’\r—ﬁﬁ?ﬁ'{w:
(a) oI BIGT & 98 WiFTeT 1 & 3Tffshan shar @ 7 2
(i) Bry/CS,
(i) ¥ig HNO,
(b) TR 1 Wi ST & AT T8 2T & 2 1
(c) o T Ush Y&eT 3T & : ThiAieT 31T shidict 2 o7 ST | 1
3repET
(¢) T~ 3ffshan ¥ o= ool 3cd1e T [UPAC 9 forg | 1

AAAAAAAAAAAAAAAAAA
56/1/2 ~ 16 ~



27. A certain reaction is 50% complete in 20 minutes at 300 K and the same
reaction 1s 50% complete in 5 minutes at 350 K. Calculate the activation

energy if it is a first order reaction. 3

[R =8.314 J K~ mol!; log 4 = 0.602]

28. (a) Write the reaction when D-glucose reacts with the following : 3
(i) NH,OH
(11) Acetic anhydride
(b) Why vitamin C cannot be stored in our body ?

SECTION - D
The following questions are case based questions. Read the passage
carefully and answer the questions that follow.

29. Phenols undergo electrophilic substitution reactions readily due to the
strong activating effect of OH group attached to the benzene ring. Since,
the OH group increases the electron density more to o— and p— positions
therefore OH group is ortho, para-directing. Reimer-Tiemann reaction is
one of the examples of aldehyde group being introduced on the aromatic
ring of phenol, ortho to the hydroxyl group. This is a general method used
for the ortho-formylation of phenols.

Answer the following questions :
(a) What happens when phenol reacts with 2
(i) Bry/CS,

(i) Conc. HNO,

(b) Why phenol does not undergo protonation readily ? 1
(¢) Which is a stronger acid — phenol or cresol ? Give reason. 1
OR
(¢) Write the TUPAC name of the product formed in the Reimer-
Tiemann reaction. 1

56/1/2 ~ 17 ~ P.T.O.
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30. TETEe ANThAT BT o1 AT A1 AT 3ohTS THA W IANTHREh Shi Gigar T HHT A7 3G <h
g1 § gfg o €9 H e FohaT ST 3 | SATTHAT 1 T STRRRRERT hl Tehfd, SRR
1 FIGAT, I, e ohi UTfd, JTfehRen] < JEIT &ha 3R Jenret shi Sufedrfa W
Tl st 2 | aatvuferan o1 o SAfireRRes 61 Gigar @ Hig geitd gar @ | o i sdmar @
for srfirfspam =v1 A digar ugl W et ohar 2 fo o stfrfspa <1 an aweqa § faef shear
7, S foh TamTenes &9 & @t T 2 | 9 fraw srfireafaa o tfirenwent <t digar Y wrar
& I k1 FMfsRAT T HIfe a1 a1 & e we iy stfufsear 9§ wor o9 et
et shT T S Tt iR ara— st o foTe we a1 Heee it 7, Atfsha
T SATfTIRAT HaeTd! & |

ﬁmwﬁ%waﬁm

(a)

(b)

(b)

(©)

31. (A)

56/1/2

() SuNsIewTE? 1+1=2)

(i) wifeet 3rffspan w1 witfyg Hifse |
7 TR 9T ATT AT I IHTE TSl & ?
3
HATTUehAT eherel STerfies SARTRATST o ToIq & i o Bicll @ Stefeh ehife wmerfies
3 Stfee rffsran <1 o fore @y arft € 2

3] X 1 Y § ST Tgedta hife <t seriashl o 399 giar 8 | afg X =l aigar
o T S S Ar Y < fmien g o 9 o e ST ae 2

oug -g

(a) TAfeRad e i : 2+3=5)

(i) T H -2
(i) WIS 30T O T

(b) 30 FF C,H, , ST Toh Teehid A TSI 3HTEe Tl Alfirehi B 371 C
=1 flrgor a1 2 | Aiftes B eTores Sietm qdieror adr @ 3 AEEN 3
NaOH foerr & @ oft s1frfsran sotar 2 | iftes C Wiet wdieror 7 ear @
QAfer SRS ST B | A A, B 311 C < qg= <hife |

YT




30. The rate of a chemical reaction is expressed either in terms of decrease in
the concentration of reactants or increase in the concentration of a
product per unit time. Rate of the reaction depends upon the nature of
reactants, concentration of reactants, temperature, presence of catalyst,
surface area of the reactants and presence of light. Rate of reaction is
directly related to the concentration of reactant. Rate law states that the
rate of reaction depends upon the concentration terms on which the rate
of reaction actually depends, as observed experimentally. The sum of
powers of the concentration of the reactants in the Rate law expression is
called order of reaction while the number of reacting species taking part
in an elementary reaction which must collide simultaneously in order to
bring about a chemical reaction is called molecularity of the reaction.

Answer the following questions :

(a) (1) Whatis arate determining step ? 1+1=2)
(1) Define complex reaction.
(b) What is the effect of temperature on the rate constant of a reaction ? 1
OR

(b) Why is molecularity applicable only for elementary reactions
whereas order is applicable for elementary as well as complex
reactions ? 1

(¢) The conversion of molecule X to Y follows second order kinetics. If
concentration of X is increased 3 times, how will it affect the rate of
formation of Y ? 1

SECTION - E
31. (A) (a) Carryout the following conversions : (2+3=5)

(1) Ethanal to But-2-enal
(11) Propanoic acid to ethane

(b) An alkene A with molecular formula C,H,, on ozonolysis gives
a mixture of two compounds B and C. Compound B gives
positive Fehling test and also reacts with 1odine and NaOH
solution. Compound C does not give Fehling solution test but
forms 1odoform. Identify the compounds A, B and C.

OR

56/1/2 ~ 19 ~ P.T.O.
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31. (B) U el AMh (A) (306 T CH,;0,) I T HewINH 30T o H1e A
T Hich HETadcIeh 3 (B) 3R Tewhiaiad (C) T g7 | (C) I shifkeh
3Tt o H1Y TR0 S T (B) ST 3 | Fsiefientor 0 (C) s3¢-1-349 a1 @ |
(A), (B) 3R (C) ! Tg=THT T Bffelfd ARITsRIT3T o fou Temies aeietr
fafaw | 5

32. (A) ¥HA [Fe(en),Cly] Cl % forg wg=nfae : 5
(a) AT <1 ATeetentor T&T
(b) TR 3TN TP BT HTHR
(c) HHeT T IThId HTER
(d) I Hpet T IS TSI THIE 7 ? Afe BT, T 3Teh! TLEAT FHT5T |
(e) HHet I IUPAC m €T |
(Fe h1 TRHTY] T&AT = 26)
3t
32. (B) (a) IUPAC faHi & 3nam w fefeRad & am fefaw B+2=5)
(i) [Co(NH,), CI(NO,)]CI
(i) Ky[Fe(CN),]
(iti) [Cr(Cy0,)4>"
(b) Toreeer & fordmen ot o R 2 T Trershor SIqshereh i Teped it T8l sFd & 2

33. (A) (a) THfaRed & foiw gw rfufsran foaifew qem 298 K W 8«1 &1 e.m.f.
TiERfoTd I : (3+2=5)
Sn(s) | Sn* (0.004 M) || H* (0.02 M) | Hy(g) (1 Bar) | Pt (s)

(g : By og, =014V, E% |5y, p = 0.00V)

NNV NN
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31.

(B)

An organic compound (A) (molecular formula CgH,,0,) was

hydrolysed with dilute sulphuric acid to get a carboxylic acid (B) and
an alcohol (C). Oxidation of (C) with chromic acid produced (B). (C)
on dehydration gives But-l-ene. Identify (A), (B) and (C) and write

chemical equations for the reactions involved. 5
32. (A) For the complex [Fe(en),Cl,] Cl, identify : 5
(a) the oxidation number of iron.

(b)
(©
(d)

(e)

32. (B) (a)
(b)

33. (A) (a)

56/1/2

the hybridization and the shape of the complex.
the magnetic behaviour of the complex

whether there is an optical isomer of the complex ? If so draw its

structure.
TUPAC name of the complex.
(At. no. of Fe = 26)
OR
Using IUPAC norms write the names of the following : B+2=5)
i) [Co(NH,), CI(NO,)CI
(i) K;[Fe(CN)g]
(iti) [Cr(Cy0,)4>

What is crystal field splitting energy ? Why low spin tetrahedral

complexes are not formed ?

Write the cell reaction and calculate the e.m.f. of the following
cell at 298 K : B+2=5)

Sn(s) | Sn2* (0.004 M) | | H* (0.02 M) | Hy(g) (1 Bar) | Pt (s)

n?*/Sn

NNV NN

~ 91 ~ P.T.O.



33. (B) (a)

56/1/2

(b) Tr=faRad o Hro R

(b)

(i) E°AHI % AUR W, O, 1 TS W T BHI =Y, Wl Tt
NaC! & forea 39eeq # Cl, 79 Je Bl @ |

(i) TR T CH,COOH 1 =Tershdl HH &l I 2 |
YT

e TR Sl o ITANT < SR B aTel! UHIS 3R hTS HATHIHATE 3R F
ESECIBIERIRSCE (2+3=5)

0.01 M K,Cr,O-(aq), 0.01 M Cr3*(aq) 3 1.0 x 104 M H*(aq)
Iard e Tt o Tt fawa ot momT R |

Jef-Tet At 2

Cr,02 (aq) + 14H*(aq) + 66— 2Cr3*(aq) + TH,0())
3R 9 gorele fawe E° = 1.33 V femn man 2 |

[feam T - log 10 = 1]




(b) Account for the following ;
(i)  On the basis of E° values, O, gas should be liberated at anode
but it is Cl, gas which is liberated in the electrolysis of aqueous
NaCl.
(i) Conductivity of CH;COOH decreases on dilution.

OR
33. (B) (a) Write the anode and cathode reactions and the overall cell

reaction occurring in a lead storage battery during its use. (2 + 3 =5)

(b) Calculate the potential for half-cell containing 0.01 M
K,Cr,0-(aq), 0.01 M Cr3* (aq) and 1.0 x 10~ M H*(aq).

The half cell reaction is
Cr,02 (aq) + 14H*(aq) + 66— 2Cr3*(aq) + TH,0()

and the standard electrode potential is given as E°=1.33 V.
[Given : log 10 = 1]

56/1/2 ~ 93 ~
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= e
TreaferRga fdet = ergdes ufew 3k 3T wrem hife :

(i)

(i)
(iii)
(iv)

(v)
(vi)
(vir)
(viit)

(ix)
(x)

56/2/1

57 79T H 33 J97 & | G 397 7T 8 |

T8 Y9797 Gid @S] H G177 8 — @S &, &, T, T dITF |

GUE & — 797 G 1 G 16 7 Tgascdiq JohR & 597 8 | Joeh Jo7 1 3% HT & |
GUE @ — J97 G&IT 17 @ 21 7% 3717 Tg-FT1T JHR & 97 & | Jeoeh J97 2 3H]
HE

GUE 7T — J97 G 22 T 28 T TG-IF0T Yb 3 J97 & | §edb Fo7 3 b1 13 |
UG § — 97 G729 7T 30 JHT STTEMRT F57 & | I Fo7 4 3751 HT 3 |

GUE & — J97 G&IT 31 G 33 FH-FTr0T FHR & J97 3 | Y% J97 5 b FTE |
J97-97 H GHY [aehcq 787 1697 737 & | Tefd, @ & & IlaRaT 37~ T4t @usi &
FT T § ARG 195 BT T2 1577 T & |

77 & 3 FIFIeT &l @ forg 37 3o7 -7 & |

Sepoict & ITINT FlAT 8 |

c=3x10%m/s

h =6.63 x 10734 Js

e=1.6x10"19C

Hy=4m x 1077 Tm AL

gy = 8.854 x 10712 C2 N1 m~2

1
e =9x 109N m2C2

T I geHH (m,) = 9.1 x 10731 kg.
L 1 gFAH = 1.675 x 10727 kg.
e &1 g3 = 1.673 x 10727 kg.
JTERTIGT & = 6.023 x 1023 ufa 7 ot
SiegsMH FIare = 1.38 x 10723 JK1



General Instructions :
Read the following instructions carefully and follow them :

56/2/1

()
(1)
(iii)
(tv)
(v)
(vi)
(vii)

This question paper contains 33 questions. All questions are
compulsory.

This question paper is divided into FIVE sections — Section A, B, C, D
and E.

Section A - questions number 1 to 16 are multiple choice type
questions. Each question carries 1 mark.

Section B - questions number 17 to 21 are very short answer type
questions. Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type
questions. Each question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions.
Each question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions.
Each question carries § marks.

(viit) There s no overall choice given in the question paper. However, an

(ix)
(x)

internal choice has been prouvided in few questions in all the sections
except Section —A.

Kindly note that there is a separate question paper for Visually
Impaired candidates.

Use of calculator is NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x 108 m/s

h=6.63 x 10734 Js

e=1.6x10"1C

Ho=4m x 1077 Tm A~

gy = 8.854 x 10712 C2 N1 m~2

1
Te. =9x 109N m2C2

Mass of electron (m,) = 9.1 x 103! kg.

Mass of neutron = 1.675 x 1027 kg.

Mass of proton = 1.673 x 10~27 kg.

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann’s constant = 1.38 x 10723 JK~!

~ 3 ~ P.T.O.



16 x1=16

T T 1 ¥ 16 T Fgaehed1d FehR o 1 37eh o T & |

1. 19 MnO, %I MnO, H =R i o ¢ e Jraw 2

(A 1F B) 3F
€ 5F D) 6F

2. fTmafafgada e aTHm Ted ?
(A) I it rfforan o srfireres 1 wves Higar & T BT B |
(B) S whife sfirfshan st 31g- 31y, o feieh % SgcshuTarell €l 2 |
(C) Toreht rfirforan <h1 snTfoerenan = &1 wehell 2 |
(D) ww e FATHRAT S T8 ¢, = 0.693/k

3. AUt ot T S foet wmerfhes srfrfere ® wwew stfuferen ohtd €, ueh A9 gt 8
(A)  affsra bt wferaor St A (B)  3ffsran <t wizferamdl <
(C)  3fsrfsran bt 3rfoerepar <Y (D) 3fferan i ife i

4.  [Ar]3d1%4s! seiereit~en fa=ame aret dca 8
(A) Cu B) Zn
(C) Cr (D) Mn

5. @%e 3F [Co(NH,),(NO,)]?" 7T [Co(NH,)(ONO)]** *&Td &

(A) AT qHTEIS (B) st gHTEE

(C) SUHEEAISH FuTaet (D) ST geTEEE
6. ufageshia wfishis 2

(A) [Ni(CN),J* (B) [NiCl,%

(C) [Fe(CN)43- (D) [CoFg]*-

[aTam] @& : Co = 27, Fe = 26, Ni = 28]

56/2/1 ~4 ~



SECTION - A 16x1=16
Question No. 1 to 16 are Multiple Choice type questions carrying 1 mark each.

1. The charge required for the reduction of 1 mol of MnO 4 to MnO, is
A 1F B) 3F
(C) 5F D) 6F

2. Which among the following is a false statement ?
(A) Rate of zero order reaction is independent of initial concentration of
reactant.
(B) Half-life of a zero order reaction is inversely proportional to the rate
constant.
(C) Molecularity of a reaction may be zero.
(D) For a first order reaction, t,, = 0.693/k.

3. The number of molecules that react with each other in an elementary
reaction is a measure of the :
(A) activation energy of the reaction (B) stoichiometry of the reaction
(C) molecularity of the reaction (D) order of the reaction

4.  The element having [Ar]3d!%4s! electronic configuration is
A4) Cu B) Zn
(C) Cr (D) Mn

5.  The complex ions [Co(NH,), (NO,)] 2+ and [Co(NH3)5(ONO)]2+ are called

(A) Ionization isomers (B) Linkage isomers
(C) Co-ordination isomers (D) Geometrical isomers

6. The diamagnetic species is :
(A) [Ni(CN) 4]2‘ (B) [NiCl 4]2‘
(C) [Fe(CN)gl*~ (D) [CoFg]?-
[At. No. Co =27, Fe = 26, N1 = 28]

56/2/1 ~5 ~ P.T.O.



EHE:

7. TrafaRed & fu s 9@ TUPAC TW @ ?

Cl
NI PRESICEIE (B) e

(C) 1-FARI—4—AfeTssiT (D) 1-ufrA—4—FARSSIT

8. fecfaeh Teaieiel i Fiftih WHETEEIEE (CrO,) % &Y ffefishor stffsran & amg @
T ?
A) tufeeare (B) M
(C) hIEifegicteh 310 D) T

9. it w1 Afatifetes 3mar § Tqiaer 1 § 9 fopdeh gy T ST aepar 2 2
(A) T~ FAfsRa (B) whiSe-shrred Frfifshan
(C) whlesl FAf¥lshaT (D) e Al

10. Fr=forfaa o & sid =1/8 SIEF 3 frehdiertor 1 Sereor 3/2 ?
(A) 372 6 ghel T Whed (B) <&l 1 SHAT
(C) T <hT U] ST (D) (A) 3 (B) gFI

11. frrarerss e i fFa S g e ad 8 7

(A) TATSHIETEE! 99 (B) UWISE &Y

(C) ETggISH ey (D) HRERISETRT SY
12. hall U TerEehl shHt o SHIUT BT & ?

(A) feerfim Bl (B) fererfim B2

(C) UL=hilsieh 37A (D) LI 3T

56/2/1 ~6 ~



7.  Which is the correct IUPAC name for
CHj4

Cl
(A) Methylchlorobenzene (B) Toluene

(C) 1-Chloro—4—Methylbenzene (D) 1-Methyl-4—Chlorobenzene

8. What will be formed after oxidation reaction of secondary alcohol with
chromic anhydride (CrO,) ?

(A) Aldehyde (B) Ketone
(C) Carboxylic acid (D) Ester

9.  The conversion of phenol to salicylic acid can be accomplished by
(A) Reimer-Tiemann reaction (B) Friedel-Crafts reaction

(C) Kolbe reaction (D) Coupling reaction

10. Which of the following is/are examples of denaturation of protein ?
(A) Coagulation of egg white (B) Curdling of milk
(C) Clotting of blood (D) Both (A) and (B)

11. Nucleotides are joined together by
(A) Glycosidic linkage (B) Peptide linkage
(C) Hydrogen bonding (D) Phosphodiester linkage

12. Scurvy is caused due to deficiency of
(A) Vitamin Bl (B) Vitamin B2
(C) Ascorbic acid (D) Glutamic acid

NNV NN
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TR H&AT 13 ¥ 16 o T, Qe U T & — T Tk i AR (A) 7T g8E ol
R (R) g 3iferd foram 7T & | 39 w1 & |l 3 A9 feu mu sB1et (A), (B), (C) 31k
(D) ¥ & Rt ifSTT

(A) AR (A) 3R SR (R) SHI Tl § 3T SR (R), AU (A) 61 Tt =men

HA2 |

(B) 3tfiehe (A) 3R %O (R) THT Tl &, Tg RO (R), AU (A) B HE
ST &1 LT ¢ |

(C) e (A) HEl B, g 1T (R) Tefd B |

(D) FATHYA (A) TeTd &, Tg AU (R) HE# |

13. ftepEd (A) :

S (R) :

14. AT (A) :

% (R) :

15. AfepEE (A) :

S (R) :

16. AfpEE (A) :
1T (R) :

56/2/1

worg whife tffsean  afe sifieres A digar S & e 7, o gEeh

FrefehTet i ST &1 S1aT B |
vom Hife fifsea § sruigehret srfirenres Y TRAES digar o feft 7
FATE |

Cu T3 WS 37t o H1Y AR Heh H,, Tord Tl oL Hehal |
Cu 1 SAFIS TaIv7e GHTeH 2 |

wWitfess wrafies WA i Afsiue SfemEe deewer g T@ SHET S

Hhal g |
U Boiee AfcEe 9 Ured RUREE o G ARl gfaeme
AfTeRaT TEf o Fohdl |

forerfim D g9 vl 8 wied =i 81 g1 2 |
faerfim D = § gerefiat faerfim 2 o w3 % wrem | sk § sret a8
freperar 2 |




For question number 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given

below :

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the

correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : In a first order reaction, if the concentration of the
reactant is doubled, its half-life is also doubled.

Reason (R) : The half-life of a reaction does not depend upon the initial

concentration of the reactant in a first order reaction.

14. Assertion (A) : Cu cannot liberate H, on reaction with dilute mineral
acids.

Reason (R) : Cu has positive electrode potential.

15. Assertion (A) : Aromatic primary amines cannot be prepared by Gabriel
Phthalimide synthesis.

Reason (R) : Aryl halides do not undergo nucleophilic substitution

reaction with the anion formed by phthalimide.

16. Assertion (A) : Vitamin D cannot be stored in our body.

Reason (R) : Vitamin D is fat soluble vitamin and is not excreted from

the body in urine.
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17.

18.

19.

20.

21.

(A) I ife i ATHET A - P % fotw a1 f2mish 0.0030 mol L1s~1 8 | At

IRIes Fgar 0.10 M & 0.075 M e T8 S | foheHT T8 o 7 2
O
(B) wife Hag W NH, 1 J9eed 3 i Ml 8 | Al k = 2.5 x 1074
mol L1 s‘lﬁFﬁN23ﬁIH2a€3ﬂmﬁﬁW§? 2
frafaRaa et w1 afenfya Hifsw 2x1

(a) H YYH hife MR
(b)  HATHISHAT (t, ) T FAUGHIA

Frferfaa Jefor <t =me Sifsu 2x1
(a) HshHYT deel ATHTIG: T Aifireh s 8 |

(b) TS HehHUT qedl TET AT ST 2 |

TUPAC AHEE % FER fefeiiaa Iuggsisr Aifiept & 919 113 2x1
(@) [Co(NH,),(H,0)CIICL,
() [CrCly(en),] CI

(a) BeSH Akl o FETRET et § & i |1 A diear § Sy 1 Al s
IR ? 1

Cl Cl
/*\WW
(b) TrAfcIRaa Aifiehi b1 Sy 2 WicRATad o Wi 3Ieht FATRATMT % sed a §
TR hifT 1

2SN 2— ARG, 1-SHIU=H, 25U
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17.

18.

19.

20.

21.

SECTION - B

(A) The rate constant for a zero order reaction A — P is 0.0030 mol Li1s~1.
How long will it take for the initial concentration of A to fall from
0.10 M to 0.075 M ? 2

OR

(B) The decomposition of NH; on platinum surface is zero order reaction.
What are the rates of production of N, and H, ifk = 2.5 x 10¢mol L1gt? 2

Define the following terms : 2x1
(a) Pseudo first order reaction

(b) Half-life period of reaction (t,,,)

Examine the following observations : 2x1
(a) Transition elements generally form coloured compounds.

(b) Zinc is not regarded as a transition element.

Name the following coordination compounds according to IUPAC norms : 2 x 1
(@) [Co(NH,),H,0)CICI,
() [CrCl, (en),] CI

(a) In the following pair of halogen compounds, which compound
undergoes Sy1 reaction faster and why ? 1

Cl Cl

(b) Arrange the following compounds in increasing order of their
reactivity towards Sy 2 displacement : 1

2—Bromo—2—-methylbutane, 1-Bromopentane, 2—Bromopentane.

NNV NN
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22. 25 °C 9 I 1 T a7 16 24 mm Hg 7 | 3 a9 T GRET1 6 5% Sen foers s
T TS T TG hITC, | (R T HIeR Fe9HH = 60 g mol ™) 3

23. 0.8 cm? &F%hA 3R 40 TH &&18 d1el 0.05 M NaOH faerH o wqw w1 foga ufaig
5 x 103 3TM & | 35eh! TfcRiErshdT, TTetshdl 3T HICK TTetehd ohl TUMT <hifSTT | 3

24. fr=fefaa wamfTe Txfientor i quf @ ggferd i : 3x1

(@) MnOj +C,05 +H*——

b) KMnO
b) 4 513K

© Cr,07 +H,S+H" —>

25. TANShAT e g 1 3T i g4, Ffcfad o Thliehn 3R Jeshia S8R
%I FHITST : 2x1%=3

() [Co(NHy)gl*
(b) [Ni(CO),]

[TTHT] @& - Co = 27, Ni = 28]

26. (a) Tr=fcTRaa w1 afenfya Sifse 2+1=3
(i) wfdfss &9 (THEEWR)
(i) Ufires fasor
(b) AT ATeRTtt e srfirfsran o wfe wicdieh =i @ 2

NNV NN NN
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22.

23.

24.

25.

26.

SECTION - C
At 25 °C the saturated vapour pressure of water is 24 mm Hg. Find the

saturated vapour pressure of a 5% aqueous solution of urea at the same

temperature. (Molar mass of urea = 60 g mol™1) 3

The electrical resistance of a column of 0.05 M NaOH solution of area 0.8 cm?
and length 40 cm is 5 x 103 ohm. Calculate its resistivity, conductivity and

molar conductivity. 3

Complete and balance the following chemical equations : 3x1
(@) MnOj +C,05 +H*——

Heat

b) KMnO
b) 4 513K

© Cr,0¥ +H,S+H"—>

Using valence bond theory, explain the hybridization and magnetic

character of the following : 2x1%=3
(a) [Co(NHg)gl?*
(b) [N1(CO),]

[At. no. : Co = 27, N1 = 28]

(a) Define the following : 2+1=3
(1) Enantiomers
(11) Racemic mixture

(b) Why 1s chlorobenzene resistant to nucleophilic substitution reaction ?

56/2/1 ~ 13 ~ P.T.O.
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27.

28.

29.

(A) TrafaRga sfufsrnst S =men Hifve it aftrfoa sfieo faiau 3x1
(a) dich-Tere A=A

(b) TeTE fufsrn
(c) Shi-ir Jrfvferan
CLE)
(B) T aafufsranati o S1spm & A, B 3R C <t wteHd fafaw 2x1%=3

SOCI, H,, Pd-BaSO, H,N-NH,
(a) CH,COOH > A > B > C

L(DIBAL-H) = 73 NaOH A

() CH,CN B s C
2. H,0

Frefefad ueh w1 uftrnfya Hifsm 3x1=3
(a) TATSHETEE T

(b) 3T BT

(c) 3IAferiéehtrss

gig - ¢

3¢ foetres @ foaerm & sran 9 foormm @ aig faomm § srefurm fereeft & mem 4
Toretrrss 1 Tora: yafdd JaTg TUERoT HEdTdl 8§ | WE UiEeHT Sl Uk & 3ThR & §f
7S] T It TEId fohaT ST Hehal B | 378 | Wit o 19 3T 372 & veref o =i 3T hi
foreehl arefuramy Bt 8 | 31 1 7 EESHeiNG 3 U Sl S1el 3k Wit i
BT ST Hhal & | iR @I ol M o F1G Teh 31 I 3MHA o1t § 3R oL b1 H/qt
ek ok el H W1 911 & | S T 916, A 9Iel § [T ST §A 1T &, SAfh THeh b
a1t § @1 T e ST 8 | IUET i Uehd o foIT oI 71 SRl g1e, Il €|
(T 3UEET TUTEH) Haaldl & | Tidelid TR 9 a1 8 9« oiEn T 9l g
TERT €16 | 3Tk 81 AT 8 |
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27. (A) Explain the following reactions and write chemical equation involved :
3x1=3
(a) Wolff-Kishner reduction
(b) Etard reaction

(¢) Cannizzaro reaction

OR
(B) Write the structures of A, B and C in the following sequence of
reactions : 2x1%=3
SOCI, H,, Pd-BaSO, H,N-NH,
(a) CH3;COOH > A > B > C
1.(DIBAL-H) A Dil. NaOH A
(b) CHZ;CN > A > B > C
2. H,0O

28. Define the following terms : 3x1=3

(a) Glycosidic linkage
(b) Invert sugar

(¢) Oligosaccharides

SECTION -D

29. The spontaneous flow of the solvent through a semipermeable membrane
from a pure solvent to a solution or from a dilute solution to a
concentrated solution is called osmosis. The phenomenon of osmosis can
be demonstrated by taking two eggs of the same size. In an egg, the
membrane below the shell and around the egg material is semipermeable.
The outer hard shell can be removed by putting the egg in dilute
hydrochloric acid. After removing the hard shell, one egg is placed in
distilled water and the other in a saturated salt solution. After some time,
the egg placed in distilled water swells-up while the egg placed in salt
solution shrinks. The external pressure applied to stop the osmosis is
termed as osmotic pressure (a colligative property). Reverse osmosis takes
place when the applied external pressure becomes larger than the osmotic

pressure.
MV
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(a) Wi YUEROT i IRTNG HIfT | Ueh 31eurmy f3reeft (SPM) 1 19 sdTsT

TorepT 3U=RT gicret™ qureLeT <ht Sisharm o foharm T HehdT B | 2
(b) (1) T AT FER BRI (RBC) 1 0.5% NaCl foe=e § T@1 <11 2 a1 374
AT B hl LT HW & ? 1
Jrgan
(b) (i) 1M KCl et 1 M i foemm 8 & fordent s ge 31feres g1 | 31
ST 1 3fac & | 1
(c)  TNTHT ST Ush TUEEH UTerH 41 8 7 1

30. UHIHAT H ATSZISH I W THREHI o IH BT & Fofdeh 0T o gH &R hl @
SIER L & | K 1A R 31fees 2 a1 pK, 31 7 Fe1 7 80, &R 31 &l
Yo B | Ueehlaiel, $UX, WX AR 361 g § Wi 31fues etk & | Ufrthioes Wi
T &R 07 Wfeshet waeemaa <6t gfg o |rer- se =nfee | Aiferd g frafia w1 &
& 2 @ wifeh T Uferthfes Wi srvcanfy w9 & wefta Tt o gt Wi i
o1 B 3tk aehia g & | WA U s s dfertsfess Ui <A e H gt
& B & | $oiag Jad i ool 998 98 — CH,, ~OCH,, —NH,, 3¢, @mehizr
1 FEId & Seleh 3o Eie (3TqTIH) aTe Tfcetiud §9g 98 — NO,, —CN, 2elisH
3, W &Y ATERIIAT Sl &Y Hd & | 37 FiaaT o1 JuTd m- feafat i gern §
p~ T 3fYeh BT 3 |
(a) Trforiad oot 37h eTRehI= 0T % gd TU bW T wraferd IS | e i | 2

NH, NH,  NO,
NO

2 CHjy
(b) AU <l ForT H UM 1 pK, WM i @i gt & ¢ 1

NNV NN NN
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(a) Define reverse osmosis. Name one SPM which can be used in the

process of reverse osmosis. 2

(b) (1) What do you expect to happen when red blood corpuscles

(RBC’s) are placed in 0.5% NaCl solution ? 1
OR
(b) (1) Which one of the following will have higher osmotic pressure in
1 M KCl or 1 M urea solution. Justify your answer. 1
(¢c) Why osmotic pressure is a colligative property ? 1

30. Amines have a lone pair of electrons on nitrogen atom due to which they

behave as Lewis base. Greater the value of K; or smaller the value of pK,,

stronger 1s the base. Amines are more basic than alcohols, ethers, esters,
etc. The basic character of aliphatic amines should increase with the
increase of alkyl substitution. But it does not occur in a regular manner as
a secondary aliphatic amine is unexpectedly more basic than a tertiary
amine in aqueous solutions. Aromatic amines are weaker bases than

ammonia and aliphatic amines. Electron releasing groups such as —CH,,
-0OCH,, -NH,, etc., increase the basicity while electron-withdrawing
substituents such as —-NO,, —CN, halogens etc., decrease the basicity of
amines. The effect of these substitute is more at p~ than at m™ position.

(a) Arrange the following in the increasing order of their basic character.
Give reason : 2
NH, NH, NO,

NO, CH,4
(b) Why pK;, of aniline is more than that of methylamine ? 1

NNV NN
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) () i foom 4 fafefaa @i 37 A U < 9¢d §¢ A H =afed
ST | SR ST | 1

(CH,),N, (CH,),NH, NH,, CH,NH,

FgaT
(© (i) g UHHi % fommm & forg Ucswa aamsel 1 WHHT- 3T T 3=t fafy
i T2 8 7 1
yus -§
31. (A) (a) CH,—CH=CH - CHO %1 IUPAC 7 §TsC | 1
(b) T 3 TUTH T fasie 3 & foru v et qamfes qdieror & | 1
(c) 3 F=AfeRad w1 8 ufEfad st ? 3

(i)  Ieg i siigeh 37 o

(i) TIATA ol FUT—2—31TeA |

(iii) TS T 2-BTESTRTIIUAIEH 370 H
CLEN

31. (B) frfeiad scies dveivw # w5 g¢ wRivres vere, srfirepter 3reram Scarei <hi gont oot
Hif : 5x1=5

)
(a) g +HO — NH, —°,
®) O —
® * G 20
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(©)

(c)
31. (A)
31. (B)

56/2/1

(1) Arrange the following in the increasing order of their basic

character in an aqueous solution : 1

(CH,),N, (CH,),NH, NH,, CH,NH,

OR
(11) Why ammonolysis of alkyl halides is not a good method to
prepare pure amines ? 1
SECTION - E
(a) Give IUPAC name of CH; — CH = CH - CHO. 1
(b) Give a simple chemical test to distinguish between propanal
and propanone. 1
(¢c) How will you convert the following : 3
(1) Toluene to benzoic acid
(11) Ethanol to propan—2—ol
(111) Propanal to 2-hydroxy propanoic acid
OR
Complete each synthesis by giving missing starting material,
reagent or products : 5x1=5

)
(a) g +HO — NH, —,
®)O —
® G 20
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(©)

(d)

(e)

32. (A) (a)

(b)

32. (B) (a)

56/2/1

—>

O:CHO NaCN/HCI
COOH
0]
I

C
o—Cr ™

25 °C W FfeIRaa ik o T w1 frest a1t (A, G°) 1 dieher
i 3+2
Au(s) + CaZ"(1M) - Au3"(1M) + Ca(s)

EAu3+/A +15V EC 2409 - 287V

TR shifsTe 6 25 °C W frfsran Toa: yafda gt = & |

[1 F=96500 C mol]

Hiew =id H Ag,S Bl 2 | F1 39 AW Sl AW =4l % S hl
T U9 H W@t g2 I Hehal 7, EH NaCl St ffsea fogga
et foreta &t 7 3ved arfrfsran & forw s soiereis fovme

Ag,S(s) + 2e” —— 2Ag(s) + S¥ % L —0.71 V & 3R

A + 3¢ —— 2Al(s) F W -1.66 VE |

CLEN]
Fraferfa = afenfya Hifs 2+3
() o fave
(i) s EA



OH  SOCl,
© o T
OH

CHO NaCN/HCI
(d) —_—
COOH
o)
g
~
(e) © S ©/ CHj

32. (A) (a) Calculate the standard Gibbs energy (A,G°) of the following

reaction at 25 °C : 3+2
Au(s) + CaZ"(1M) » Au3"(1M) + Ca(s)
EAu3+/Au =+15YV, ECa2+/Ca =—287V

Predict whether the reaction will be spontaneous or not at 25
°C.
[1 F=96500 C mol]

(b) Tarnished silver contains Ag,S. Can this tarnish be removed by
placing tarnished silverware in an aluminium pan containing

an inert electrolytic solution such as NaCl ? The standard
electrode potential for half reaction :

Ag,S(s) + 2e” — 2Ag(s) + S2-is—0.71 V and for
AP + 36~ —— 2Al(s) is -1.66 V
OR
32. (B) (a) Define the following : 2+ 3
(1) Cell potential
(11) Fuel cell
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(b) Tr=faRad Iet & emf sl 25 °C TWIOHT A

2+ 2+
Zn(s)IZn(O.lM) | Cd(0.01M) | Cd(s)
feng: E g24/0q =040V

E gty = —0-76 \%
[log 10 = 1]

33. (A) 3nfes g7 C,H O aTeT i Hieies AMfieh ‘A’ CrO, % |1 MR teh
ifires ‘B’ ST 7 | Aifes ‘B’ SEEH 3R NaOH @ Seft forere o | m fohg
S W AR C 1 AT S8 <l @ | ST A1k ‘A’ i 413 K W ETg Hy,S0,
% W1 T KA B 1 A D’ ST 8 S 3 HI % | i ek it
BT g | @ A B 0, D 3R CE T ageEH shife qen aftifera tamfie
wHieRr feTia | 5
3rean
33. (B) (a) TAfciRaa stfifsranati o fow wemafes Tt forfaw 3+1+1=5
(i) |15 HNO, |19 hiHie i fufsma
(i) B,H, % &1 WA 1 sAfufskn 3gep wremd 38eh1 H,0,/0H- g1
SATFHIRLIT
(i) @S t-geidrse o | CH,Cl i Afifsran
(b) A-1-3A IR SPHA-2-37 & A favg & & oL T vaEFs
TiEr ET |
(¢ FreferRaa 1 376 arfta 1ot % ed 3¢ A § safeurd HIfT :
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(b)
33. (A)
33. (B)
56/2/1

Calculate emf of the following cell at 25 °C :
2+

2+
Zn(s) IZn(O'lM) | Cd(0.01M) | Cd(s)
Given : ECd2+/Cd =—040V
EZn2+/Zn =-0.76 V
[log 10 = 1]

An organic compound ‘A’, molecular formula C,H,O oxidises with
CrOg to form a compound ‘B’. Compound ‘B’ on warming with iodine

and aqueous solution of NaOH gives a yellow precipitate of

compound ‘C’. When compound ‘A’ is heated with conc. H,SO, at 413

K gives a compound ‘D’, which on reaction with excess HI gives
compound ‘E’. Identify compounds ‘A’, ‘B’, ‘C’, ‘D’ and ‘E’ and write
chemical equations involved.

OR

(a) Write chemical equations of the following reactions : 3+1+1=5

(1)  Phenol is treated with conc. HNOg4

(i) Propene is treated with B,H, followed by oxidation by
H,0,/0H".

(111) Sodium t-butoxide is treated with CH4Cl.

(b) Give a simple chemical test to distinguish between butan—1—ol
and butan—2—ol.
(¢) Arrange the following in increasing order of acid strength :

phenol, ethanol, water
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