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: 

: 

(i) 35 

(ii)  

(iii) 1 18 

(iv) 19 25 

(v) 26 30 

(vi) 31 32 

(vii) 33 35 

(viii) 2 2 
2 2 

(ix) 

IÊS> H$ 

 

1 18 18 1=18

1. {XE JE {H$gr H$m~©{ZH$ {dbm`H$ _| H$moB© `m¡{JH$ nyU© {ÛV`Z ~ZmVm h¡ & dmÝQ> hm°\$ H$maH$ 
h¡ : 

(a) 2 0 (b) 0 5 

(c) 0 25 (d) 1 0 

2. EH$ A{^{H«$`m A + 2B  C + D  Ho$ {bE, doJ {Z`_  r = k[A] [B]2  go {X`m J`m 
h¡, A H$s gm§ÐVm pñWa aIr OmVr h¡ Am¡a B H$s XþJwZr H$a Xr OmVr h¡ & A{^{H«$`m H$m doJ :  
(a) XþJwZm hmo OmEJm (b) AmYm hmo OmEJm  
(c) n[ad{V©V Zht hmoJm (d) Mm¡JwZm hmo OmEJm 

3. 1-µ\o${Zb-2- KOH Ho$ gmW A{^{H«$`m _w»`V: XoVr h¡ :  
(a) 1- µ\o${ZbàmonrZ   (b) 3-µ\o${ZbàmonrZ  
(c) 1- µ\o${ZbàmonoZ-3-Am°b $  (d) 1-µ\o${ZbàmonoZ-2-Am°b 
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General Instructions : 
Read the following instructions carefully and strictly follow them : 
(i) This question paper contains 35 questions. All questions are compulsory.  
(ii) This question paper is divided into five Sections  A, B, C, D and E.  
(iii) In Section A  Questions no. 1 to 18 are multiple choice (MCQ) type questions, 

carrying 1 mark each.  
(iv) In Section B  Questions no. 19 to 25 very short answer (VSA) type questions, 

carrying 2 marks each.  
(v) In Section C  Questions no. 26 to 30 are short answer (SA) type questions, 

carrying 3 marks each. 
(vi) In Section D  Questions no. 31 and 32 are case-based questions carrying  

4 marks each.  
(vii) In Section E  Questions no. 33 to 35 are long answer (LA) type questions 

carrying 5 marks each.   
(viii) There is no overall choice. However, an internal choice has been provided in  

2 questions in Section B, 2 questions in Section C, 2 questions in Section D and 
2 questions in Section E.  

(ix) Use of calculators is not allowed. 

SECTION A 

Questions no. 1 to 18 are Multiple Choice (MCQ) type Questions, carrying  
1 mark each.  18 1=18 

1. A compound undergoes complete dimerization in a given organic solvent. 
 

(a) 2 0 (b) 0 5 
(c) 0 25 (d) 1 0 

2. For the reaction    A + 2B  C + D,    the rate law is given by  

r = k[A] [B]2, the concentration of A is kept constant while that of B is 
doubled. The rate of the reaction will :  
(a) double  (b) become half  
(c) not change  (d) quadruple 

3. Reaction of 1-phenyl-2-chloropropane with alcoholic KOH gives mainly :  
(a) 1-phenylpropene (b) 3-phenylpropene 
(c) 1-phenylpropan-3-ol (d) 1-phenylypropan-2-ol 
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4. g§H«$_U YmVwAm| Ho$ AÝVamH$mer `m¡{JH$ YmVw H$s Anojm hmoVo h¢ : 
(a) A{YH$ H$mo_b (b) A{YH$ VÝ`  
(c) A{YH$ H$R>moa (d) A{YH$ YmpËdH$  

5. {ZåZ{b{IV g§Hw$b `m¡{JH$m| Ho$ ẁJbm| Ûmam {H$g àH$ma H$s g_md`dVm àX{e©V H$s OmVr  
h¡ ? 
 [Co(NH3)6] [Cr(CN)6]  Am¡a  [Cr(NH3)6] [Co(CN)6]  

(a) ~§YZr g_md`dVm (b) hmBS´>oQ> g_md`dVm 
(c) Cnghg§̀ moOZ g_md`dVm (d) Am`ZZ g_md`dVm 

6. {ZåZ{b{IV g§aMZmAm| _| go H$m¡Z-gr -D-½byH$mog H$mo {Zê${nV H$aVr h¡ ?  

 

 
7. A{^{H«$`m  

 

 _| {Z{_©V CËnmX h¡ : 
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4. The interstitial compounds of transition metals are  
(a) softer  (b) more ductile  
(c) harder (d) more metallic 

than the metal itself.   

5. What type of isomerism is shown by the following pair of complex 
compounds ?  

 [Co(NH3)6] [Cr(CN)6]  and  [Cr(NH3)6] [Co(CN)6]  

(a) Linkage isomerism (b) Hydrate isomerism 
(c) Coordination isomerism (d) Ionization isomerism 

6. Which of the following structures represents -D-glucose ?   

 

7. The product formed in the reaction : 

 
is 
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8. E{WbEo_rZ na ZmBQ´>g Aåb H$s {H«$`m go _w»`V: ~ZVm h¡ :  
(a) E{Wb ZmBQ>́mBQ> (b) E{Wb EoëH$mohm°b 
(c) ZmBQ´>moEWoZ (d) EWoZ 

9. CuSO4 Ho$ {db`Z _| go \¡$amS>o H$s {H$VZr g§»`m àdm{hV H$aZo go 1 _mob Cu Am¡a O2 

CËnm{XV hm|Jo ?  

(a) 1 0 (b) 4 0 

(c) 8 0 (d) 2 0 

10. `{X {H$gr eyÝ` H$mo{Q> H$s A{^{H«$`m _| àmapå^H$ gm§ÐVm H$mo KQ>mH$a 
4
1  H$a {X`m OmE, Vmo 

AY© A{^{H«$`m nyU© H$aZo _| bJZo dmbm g_` :  
(a) dhr ahoJm (b) EH$-Mm¡WmB© ah OmEJm 
(c) Mma JwZm hmo OmEJm (d) XþJwZm hmo OmEJm  

11. {ZåZ{b{IV H$m~m}hmBS>́oQ>m| _| go H$m¡Z-gm Ob-AnKQ>Z na ½byH$mog Am¡a \ ? 
(a) gyH«$mog  (b) ñQ>mM© 
(c)   (d) _mëQ>mog 

12. {ZåZ{b{IV _| go {H$g {dQ>m{_Z H$s H$_r go ñH$du hmo OmVr h¡ ? 
(a) {dQ>m{_Z A (b) {dQ>m{_Z B6 
(c) {dQ>m{_Z C (d) {dQ>m{_Z B12 

 

 
`h A{^{H«$`m OmZr OmVr h¡ : 
(a) H¡${ZµOmamo A{^{H«$`m  
(b) B©Q>mS>© A{^{H«$`m 
(c) amoµOoZ_w§S> AnM`Z 
(d) EoëS>mob g§KZZ 

14. {ZåZ{b{IV _| go {H$g_| Ho$ÝÐr` na_mUw +4 ? 

(a) K2[Ni(CN)4] (b) [Cu(NH3)4]2+ 

(c) [Pt(NH3)2Cl2]  (d) [Pt(en)2Cl2]2+ 

13. 
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8. The action of nitrous acid on ethylamine gives mainly :  

(a) ethyl nitrite  (b) ethyl alcohol  

(c) nitroethane  (d) ethane  

9. The number of faradays passed through a solution of CuSO4 to produce  
1 mol of Cu and O2 will be : 

(a) 1 0 (b) 4 0 

(c) 8 0 (d) 2 0 

10. If the initial concentration is reduced to 
4
1 th in a zero order reaction, 

then the time taken for half the reaction to complete : 

(a) remains the same  (b) reduces to one-fourth 

(c) increases four times  (d) doubles  

11. On hydrolysis, which of the following carbohydrates gives glucose and 
fructose ?  

(a) Sucrose  (b) Starch  

(c) Lactose  (d) Maltose  

12. The deficiency of which of the following vitamins causes Scurvy ?  

(a) Vitamin A (b) Vitamin B6 

(c) Vitamin C (d) Vitamin B12 

   

 
This reaction is known as : 
(a) Cannizzaro reaction  
(b) Etard reaction  
(c) Rosenmund reduction  
(d) Aldol condensation  

14. In which of the following does the central atom exhibit an oxidation state 
of +4 ?  

(a) K2[Ni(CN)4] (b) [Cu(NH3)4]2+ 

(c) [Pt(NH3)2Cl2]  (d) [Pt(en)2Cl2]2+ 

13. 
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15 18  (A) 

(R) 

(a), (b), (c) (d) 

(a) A{^H$WZ (A) Am¡a H$maU (R) XmoZm| ghr h¢ Am¡a H$maU (R), A{^H$WZ (A) H$s 
ghr ì¶m»¶m H$aVm h¡ & 

(b) A{^H$WZ (A) Am¡a H$maU (R) XmoZm| ghr h¢, naÝVw H$maU (R), A{^H$WZ (A) H$s 
ghr ì¶m»¶m  H$aVm h¡ & 

(c) A{^H$WZ (A) ghr h¡, naÝVw H$maU (R) µJbV h¡ & 

(d) A{^H$WZ (A) µJbV h¡, naÝVw H$maU (R) ghr h¡ & 

 

15. (A) :  _| CÞ`Z ào{jV {H$`m 
OmVm h¡ & 

(R) :  

16. (A) : Xþ~©b {dÚwV²-AnKQ>çm| Ho$ {bE, {dÚwV²-AnKQ>Zr {db`Z H$m VZwH$aU 
H$aZo na m    

(R) : Xþ~©b {dÚwV²-AnKQ>çm| Ho$ {bE, {db`Z Ho$ VZwH$aU Ho$ gmW {d`moOZ 

_mÌm KQ>Vr h¡ & 

17. (A) : Eo{ZbrZ H$m _moZmo~«mo_rZZ Eo_rZmo g_yh H$mo Eogr{Q>bZ Ûmam n[aa{jV H$aHo$ 
AmgmZr go {H$`m Om gH$Vm h¡ &     

(R) : Eogr{Q>bZ, Eo_rZmo g_yh Ho$ g{H«$`U à^md H$mo H$_ H$a XoVm h¡ & 

18. (A) : 3d loUr _| _¢JZrµO +7  
h¡ & 

(R) : g§H«$_U YmV  
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For Questions number 15 to 18, 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. 

15. Assertion (A) : When glucose is added to water, an elevation in boiling 
point is observed.  

Reason (R) : The lowering of vapour pressure causes elevation in the 
boiling point.  

16. Assertion (A) : m for weak electrolytes shows a sharp increase when the 
electrolytic solution is diluted.   

Reason (R) : For weak electrolytes, degree of dissociation decreases 
with dilution of solution. 

17. Assertion (A) : Monobromination of aniline can be conveniently done by 
protecting the amino group by acetylation.  

Reason (R) : Acetylation decreases the activating effect of the amino 
group. 

18. Assertion (A): Manganese shows the highest oxidation state of +7 in 3d 
series.  

Reason (R): Transition metals show variable oxidation states. 
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IÊS> I 

19. (H$) EWoZm°b Am¡a EogrQ>moZ Ho$ {_lU Ûmam amCëQ> {Z`_ go {H$g àH$ma H$m {dMbZ 
Xem©`m OmVm h¡ ? H$maU Xr{OE &     2 

 AWdm 
(I) {dMbZ Ûmam {H$g 

? EH$ CXmhaU Xr{OE &   2 

20. C6H13Cl AUwgyÌ H$m EopëH$b h¡bmBS> (A) EoëH$mohm°br KOH Ho$ gmW A{^{H«$`m H$aHo$ 

C6H12 AUwgyÌ dmbo Xmo g_md`dr EoëH$sZ (B) Am¡a (C) XoVm h¡ & XmoZm| EoëH$sZ 

hmBS´>moOZrH$aU {H$E OmZo na 2,3-S>mB_o{Wbã ỳQ>oZ XoVo h¢ & A, B Am¡a C H$s g§aMZmE± 

{b{IE &  2 

21. N2O5 Ho$ àW_ H$mo{Q> {dKQ>Z H$m doJ pñWam§H$ {ZåZ{b{IV g_rH$aU Ûmam {X`m OmVm h¡ :  

  log k = 23 6  
T

K102 4
 

Bg A{^{H«$`m Ho$ {bE Ea n[aH${bV H$s{OE & 2 

 [R = 8·314 J K 1 mol 1] 

22. Cg gob H$m Zm_ ~VmBE Omo :   4
2
1

=2 

(H$) Anmobmo A§V[aj H$m ©̀H«$_ _| Cn`moJ {H$`m J`m Wm &  

(I) dmhZm| Ed§ BÝdQ>©am| _| Cn`moJ {H$`m OmVm h¡ & 

(J) &  

(K) pñWa {d^d Zht XoVm h¡ Am¡a Q́>m§{µOñQ>am| _| Cn`moJ _| bm`m OmVm h¡ &  

23. {ZåZ{b{IV Cnghg§`moOZ gÎmmAm| Ho$ AmB©. ỳ.nr.E.gr. Zm_ {b{IE : 2 1=2 

(H$) [Cr(NH3)3(H2O)3]Cl3 

(I) K3[Al(C2O4)3]  
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SECTION B 

19. (a) re of 

ethanol and acetone ? Give reason.  2 

   OR 

(b) Define Azeotrope. What type of azeotrope is formed by negative 

 2 

20. An alkyl halide (A) of molecular formula C6H13Cl on treatment with 

alcoholic KOH gives two isomeric alkenes (B) and (C) of molecular 

formula C6H12. Both alkenes on hydrogenation give 2,3-dimethylbutane. 

Write the structures of (A), (B) and (C).  2 

21. The rate constant for the first order decomposition of N2O5 is given by 
the following equation :   

  log k = 23 6  
T

K102 4
 

 Calculate Ea for this reaction.  2 

  [R = 8 314 J K 1 mol 1] 

22. Name the cell which : 4
2
1

=2 

(a) was used in Apollo Space programme.  

(b) is used in automobiles and inverters.  

(c) is suitable for hearing aids and watches.  

(d) does not give a steady potential and is used in transistors. 

23. Write IUPAC names of the following coordination entities :  2 1=2 

(a) [Cr(NH3)3(H2O)3]Cl3 

(b) K3[Al(C2O4)3] 
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24. 1- -4-ZmBQ>́mo~oÝµOrZ Ho$ {daMZ Ho$ {bE {ZåZ{b{IV _| go H$m¡Z-gm Cn`wº$ A{^H$_©H$m| 
?  2 

  

25. (H$) {ZåZ{b{IV A{^{H«$`mAm| Ho$ CËnmX {b{IE :  2 1=2 

  (i)                            NaOHgm§Ð    

 

(ii)                 + H2NNH  CO  NH2 H   

 
 AWdm 

(I) {ZåZ{b{IV ê$nm§VaUm| H$mo A{YH$V_ Xmo MaUm| _| gånÞ H$s{OE :    2 1=2 

  (i) Q>mbyB©Z go ~|µOmoBH$ Aåb   

(ii) ~|µO¡pëS>hmBS> go 1-µ\o${ZbEWoZm°b  

IÊS> J 

26. pñWa Am`VZ na C2H5Cl Ho$ àW_ H$mo{Q> Vmnr` {dKQ>Z Ho$ Xm¡amZ {ZåZ{b{IV 
àmßV hþE :  

  C2H5Cl (g)  C2H4 (g) + HCl (g)  

à`moJ g_` (s 1) Hw$b Xm~ (atm) 
1 0 0 4 
2 100 0 6 

 doJ pñWam§H$ n[aH${bV H$s{OE &  3 

 [{X`m J`m h¡ : log 2 = 0·3010,   log 3 = 0·4771,   log 4 = 0·6021] 

(H$) (I) 
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24. Which of the following is an appropriate set of reactants for the 
preparation of 1-methoxy-4-nitrobenzene and why ?  2 

 

25. (a) Write the products of the following reactions : 2 1=2 
    

  (i)                            NaOHConc.    

 

(ii)                 + H2NNH  CO  NH2 H   

 

   OR 

 (b) Do the following conversions in not more than two steps :  2 1=2 
 (i) Toluene to Benzoic acid  
 (ii) Benzaldehyde to 1-Phenylethanol   

SECTION C 

26. The following data were obtained during the first order thermal 
decomposition of C2H5Cl at a constant volume :   

  C2H5Cl (g)  C2H4 (g) + HCl (g)  

Experiment  Time (s 1) Total pressure 
(atm)  

1 0 0 4 
2 100 0 6 

 Calculate the rate constant.  3 

 (Given : log 2 = 0 3010,   log 3 = 0 4771,   log 4 = 0 6021)  
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27. `{X ~oÝµOmoBH$ Aåb (M = 122 g mol 1) ~oÝµOrZ _| KmobZo na g§Jw{UV hmoH$a {ÛV`  
~ZmVm hmo Am¡a 27 C na 6·1 g ~oÝµOmoBH$ Aåb H$m 100 mL ~oÝµOrZ _| namgaU Xm~  
6·5 atm hmo, Vmo ~oÝµOmoBH$ Aåb H$m g§JwUZ {H$VZo à{VeV hmoJm ?  3 

 ({X`m J`m h¡ : R = 0·0821 L atm K 1 mol 1)  

28. {ZåZ{b{IV _| go {H$Ýht   Ho$ CÎma Xr{OE : 3 1=3 

(H$) g§̀ moOH$Vm Am~§Y {gÕm§V Ho$ AmYma na [Fe(CN)6]3  _| g§H$aU Ho$ àH$ma H$s 
ì`m»`m H$s{OE & ({X`m J`m h¡ : Fe H$m na_mUw H«$_m§H$ = 26)  

(I) [PtCl2(en)2]2+ Am`Z Ho$ Á`m{_Vr` g_md`d Amao{IV H$s{OE &  

(J) [NiCl4]2   AZwMwå~H$s` h¡ O~{H$ [Ni(CO)4] à{VMwå~H$s` h¡ `Ú{n XmoZm| 
MVwî\ ?  

(K) Cg g_md`dVm H$m Zm_ {b{IE O~ H$moB© C^X§Vr {bJÝS> Ho$ÝÐr` YmVw Am`Z go 
~§{YV hmo & C^X§Vr {bJÝS> H$m EH$ CXmhaU Xr{OE &  

29. {ZåZ{b{IV Ho$ H$maU Xr{OE : 3 1=3 

(H$) SN1  

(I) ( )-ã ỳQ>oZ-2-Am°b Y«wdU AKyU©H$ h¡, `Ú{n Bg_| {H$aob H$m~©Z na_mUw hmoVm h¡ & 

(J) \$m°_© H$mo ~ÝX Jhar a§JrZ ~moVbm| _| aIm OmVm h¡ & 

30. (H$) (i) EH$ CXmhaU g{hV hmBS>́mo~moam°ZZ-   

  (ii) {ZåZ{b{IV A{^{H«$`m Ho$ CËnmX {b{IE :  

 
(iii) µ\$sZm°b H$s VwbZm _| p-ZmBQ´>moµ\ ?  3 1=3 

 AWdm  
(I) (i) \$sZm°b {ZåZ{b{IV Ho$ gmW A{^{H«$`m H$aVm h¡ :  

 (1) gm§Ð HNO3, Am¡a  
 (2) Obr` NaOH H$s CnpñW{V _| CHCl3 go Am¡a CgHo$ níMmV² 

AåbrH$aU Ûmam ?  
 Ho$db g_rH$aU {b{IE &  

(ii) CH3ONa H$s (CH3)3C  Br Ho$ gmW A{^{H«$`m 2-_o{WbàmonrZ XoVr h¡ 
Z {H$ (CH3)3C  OCH3, ?   2+1=3 
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27. If benzoic acid (M = 122 g mol 1) is associated into a dimer when 
dissolved in benzene and the osmotic pressure of a solution of 6 1 g of 
benzoic acid in 100 mL benzene is 6 5 atm at 27 C, then what is the 
percentage association of benzoic acid ?  3 

 (Given : R = 0 0821 L atm K 1 mol 1) 

28. Answer any three of the following questions : 3 1=3 

 (a) Explain the type of hybridization in [Fe(CN)6]3  on the basis of 
valence bond theory. (Given : Atomic number of Fe = 26)  

(b) Draw the geometrical isomers of [PtCl2(en)2]2+ ion.  

(c) [NiCl4]2  is paramagnetic while [Ni(CO)4] is diamagnetic though 
both are tetrahedral. Why ?  

(d) Name the type of isomerism when ambidentate ligands are attached to 
central metal ion. Give one example of ambidentate ligand. 

29. Account for the following :  3 1=3 

 (a) Benzyl chloride is highly reactive towards SN1 reaction.  

(b) ( )-Butan-2-ol is optically inactive, though it contains a chiral 
carbon atom.  

(c) Chloroform is stored in closed dark coloured bottles. 

30. (a) (i) Write hydroboration-oxidation reaction with an example.  

  (ii) Write the products of the following reaction :  

  
  (iii) Why is p-nitrophenol more acidic than phenol ?  3 1=3 

   OR 
 (b) (i) What happens when phenol reacts with  
   (1) Conc. HNO3, and  

   (2) CHCl3 in presence of aqueous NaOH followed by acidification ?  

   Write equations only.    

  (ii) Why does the reaction of CH3ONa with (CH3)3C  Br give  

2-methylpropene and not (CH3)3C  OCH3 ?  2+1=3 
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IÊS> K 

31. {JH$m| go ~ZVr h¢ & ò hmBS´>moOZ 

Am~§YZ àX{e©V H$aVr h¢ {Oggo BZHo$ ^m¡{VH$ JwU à^m{dV hmoVo h¢ & EopëH$b Eo_rZm| _| 

Am~§YZ H$maH$ àmo{Q>H$ Y«wdr` {dbm`H$m| _| 

à{VñWm{nV A_mo{Z`_ YZm`Z Ho$ ñWm{`Ëd AWm©V² jmaH$Vm H$mo à^m{dV H$aVo h¢ & 

H$aVo h¢ & ZmBQ́>moOZ na_mUw na CnpñWV hmBS´>moOZ na_mUwAm| H$s g§»`m H$m A{^{H«$`m Ho$ 

àH$ma VWm àmßV CËnmX H$s àH¥${V na à^md àmW{_H$, {ÛVr`H$ Ed§ V¥Vr`H$ Eo_rZm| H$s 

nhMmZ VWm {d ôX Ho$ {bE CÎmaXm`r h¡ & Eoamo_¡{Q>H$ db` _| Eo_rZmo g_yh H$s CnpñW{V 

g_yh Ho$ AnMm`H$ {ZîH$mgZ Ûmam Eo[ab h¡bmBS>, gm`ZmBS>, µ\$sZm°b VWm EoarZ àmßV H$aZo 

H$s bm^àX {d{Y`m± CnbãY H$amVo h¢ &  
 {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 

 (i) {ZåZ{b{IV H$mo Obr` {db`Z _| CZH$s pKb 

H$s{OE :  1 

   C2H5NH2,   (C2H5)2NH,   (C2H5)3N 

 (ii) `Ú{n Eo_rZmo g_yh Am°Wm} Ed§ n¡am-{ZX}eH$ hmoVm h¡ {\$a ^r Eo{ZbrZ ZmBQ́>moH$aU Ûmam 
`Woï> _mÌm _| _oQ>m- ?  1 

 (iii) C7H6O2 AUwgyÌ H$m EH$ Eoamo_¡{Q>H$ `m¡{JH$ Obr` A_mo{Z`m go A{^{H«$`m Ho$ 
CnamÝV Ja_ H$aZo na `m¡{JH$ {Z{_©V H$aVm h¡ & `m¡{JH$ 2 Am¡a Obr` 
KOH Ho$ gmW Ja_ H$aZo na C6H7N AUwgyÌ H$m EH$ `m¡{JH$ XoVm h¡ & A, B 
Am¡a C H$s g§aMZmE± {b{IE &  2 

 AWdm 
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SECTION D 

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

31. Amines are usually formed from nitro compounds, halides, amides, 

imides, etc. They exhibit hydrogen bonding which influences their 

physical properties. In alkyl amines, a combination of electron releasing, 

steric and hydrogen bonding factors influence the stability of the 

substituted ammonium cations in protic polar solvents and thus affect 

the basic nature of amines. In aromatic amines, electron releasing and 

withdrawing groups, respectively increase and decrease their basic 

character. Influence of the number of hydrogen atoms at nitrogen atom 

on the type of reactions and nature of products is responsible for 

identification and distinction between primary, secondary and tertiary 

amines. Presence of amino group in aromatic ring enhances reactivity of 

the aromatic amines. Aryl diazonium salts provide advantageous 

methods for producing aryl halides, cyanides, phenols and arenes by 

reductive removal of the diazo group.   

 Answer the following questions :      

 (i) Arrange the following in the increasing order of their pKb values in 
aqueous solution :   1 

   C2H5NH2 ,   (C2H5)2NH,   (C2H5)3N 

(ii) Aniline on nitration gives a substantial amount of m-nitroaniline, 
though amino group is o/p directing. Why ? 1 

(iii) la C7H6O2 on 

2 and aqueous KOH gives a 

6H7N. Write the structures of 
A, B and C.  2 

   OR  
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 (iii) _w»` CËnmXm| H$mo XoVo hþE {ZåZ{b{IV A{^{H«$`mAm| H$mo nyU© H$s{OE :  2 1=2 

   

32. O¡d-

AWdm do AUw hmoVo h¢ {OZHo$ Ob-AnKQ>Z na Bg àH$ma H$s BH$mB`m± àmßV hmoVr h¢ & BÝh| 
_w»` ê$n go VrZ g_yhm| _| dJuH¥$V {H$`m J`m h¡  _moZmog¡Ho$amBS>, Amo{bJmog¡Ho$amBS> Am¡a 

_mëQ>mog AWdm nm°{bg¡Ho$amBS> O¡go ñQ>mM© Am¡a gobybmog ~ZmVo h¢ &  

 AÝ` O¡d AUw : àmoQ>rZ -  
h¢ & Xg Eo_rZmo Aåb Amdí`H$ Eo_rZmo Aåb H$hbmVo h¢ & àmoQ>rZm| H$s g§aMZm Ed§ AmH¥${V 
H$m AÜ``Z Mma {^Þ ñVam| na {H$`m Om gH$Vm h¡ AWm©V² àmW{_H$, {ÛVr`H$, V¥Vr`H$ Ed§ 
MVwîH$ g§aMZmE± VWm àË`oH$ ñVa nyd© H$s VwbZm _| A{YH$ O{Q>b hmoVo h¢ &  

 {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :  

 (i) ?  1 

 (ii) H$m¡Z-go Eo_rZmo Aåb, Amdí`H$ Eo_rZmo Aåb H$hbmVo h¢ ? 1 

 (iii) ? {H$Ýht Xmo ~bm| Ho$  
Zm_ {b{IE Omo àmoQ>rZ H$s {ÛVr`H$ Am¡a V¥Vr`H$ g§aMZmAm| H$mo ñWm{`Ëd àXmZ 
H$aVo h¢ &  2 

 AWdm  

(iii) EH$ CXmhaU g{hV àmoQ>rZ Ho$ {dH¥$VrH$aU H$mo n[a^m{fV H$s{OE & {dH¥$VrH$aU Ho$ 

Xm¡amZ àmoQ>rZm| H$s {H$Z g§aMZmAm| H$s O¡{dH$ g{H«$`Vm Zï> hmo OmVr h¡ ?  2 

(1) 

(2) 
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(iii) Complete the following reactions giving main products :  2 1=2 

    

32. Living systems are made up of various complex biomolecules like 
carbohydrates, proteins, nucleic acids, lipids, etc. 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 linkages to form 
disaccharides like sucrose, maltose or polysaccharides like starch and 
cellulose.  

 Another biomolecule : proteins are polymers of -amino acids which are 
linked by peptide bonds. Ten amino acids are called essential amino 
acids. Structure and shape of proteins can be studied at four different 
levels i.e. primary, secondary, tertiary and quaternary, each level being 
more complex than the previous one.  

 Answer the following questions :     

 (i) What is the difference between a glycosidic linkage and peptide 
linkage ?   1 

(ii) Which amino acids are called essential amino acids ?  1 

(iii) What are the common types of secondary structures of proteins ? 
Write any two forces which stabilise the secondary and tertiary 
structures of protein.  2 

   OR 

(iii) Define denaturation of protein with an example. During 
denaturation which structures of protein lose their biological 
activity ?  2 

(1) 

(2) 
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IÊS> L> 

33. (H$) ~oÝµO¡pëS>hmBS> H$s$ 2,4-S>mBZmBQ´>moµ\o${ZbS>mBS´>¡µOmoZ H$s g§aMZm It{ME & 

(I) {ZåZ{b{IV ẁJb _| go H$m¡Z-gm Aåb A{YH$ à~b h¡ ?  

  

(J) amoµOoZ_w§S> AnM`Z go g§~Õ amgm`{ZH$ g_rH$aU {b{IE & 

(K) EopëS>hmBS>m| Am¡a H$sQ>moZm| Ho$ -hmBS>́moOZ na_mUwAm| H$s àH¥  h¡ ? 

(L>) ~oÝµO¡pëS>hmBS> Am¡a ~oÝµOmoBH$ Aåb _| {d ôX H$aZo Ho$ {bE amgm`{ZH$ narjU 

{b{IE &  5 1=5 

34. (H$) (i) 298 K na {ZåZ{b{IV gob H$m {dÚwV²-dmhH$ ~b (emf) n[aH${bV  

H$s{OE : 

   Al (s)  Al3+ (0 001 M)  Ni2+ (0 1 M)  Ni (s)  

   [{X`m J`m h¡ : 
Al/3Al

E =  1 66 V, 
Ni/2Ni

E =  0 25 V, log 10 = 1] 

(ii) EH$ AmboI H$s ghm`Vm go ì`m»`m H$s{OE {H$ à~b {dÚwV²-AnKQ>çm| H$s 

^m±{V Xþ~©b {dÚwV²-AnKQ>ç Ho$ {bE m , _moba MmbH$Vm ( m ) H$mo C1/2 

 3+2=5  

 AWdm  

 (I) (i) 
+
4NH  Am¡a Cl  73·8 S cm2 mol 1 

Am¡a   76·2 S cm2 mol 1    h¢ &     0·1 M NH4Cl    H$s   MmbH$Vm  
1·29  10 2 S cm 1 h¡ & BgH$s _moba  MmbH$Vm  Am¡a  {d`moOZ  _mÌm 
n[aH${bV H$s{OE &  

(ii) 298 K na {ZåZ{b{IV A{^{H«$`m Ho$ {bE AY©-gob {d^d n[aH${bV 
H$s{OE :  

    Zn2+ + 2e   Zn  

   `{X  [Zn2+] = 0 1 M  Am¡a  
Zn/2Zn

E  =  0 76 V h¡ &  3+2=5 
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SECTION E 

33. (a) Draw structure of the 2,4-dinitrophenylhydrazone of benzaldehyde.  

(b) Which acid of the following pair is a stronger acid ?  

  

(c) Write the chemical equation involved in Rose  

(d) Why are -hydrogen atoms of aldehydes and ketones acidic in 
nature ?  

(e) Write a chemical test to distinguish between Benzaldehyde and 
Benzoic acid.  5 1=5 

34. (a) (i) Calculate the emf of the following cell at 298 K :  

   Al (s)  Al3+ (0 001 M)  Ni2+ (0 1 M)  Ni (s)  

   [Given : 
Al/3Al

E =  1 66 V, 
Ni/2Ni

E =  0 25 V, log 10 = 1]  

  (ii) With the help of a graph explain why it is not possible to 
determine m  for a weak electrolyte by extrapolating the 

molar conductivity ( m ) versus C1/2 curve as for strong 

electrolyte.  3+2=5  

   OR 

 (b) (i) The molar conductivities of 
+
4NH  and Cl  ion are  

73 8 S cm2 mol 1 and 76 2 S cm2 mol 1 respectively. The 

conductivity of 0 1 M NH4Cl is 1 29  10 2 S cm 1. Calculate 
its molar conductivity and degree of dissociation.  

  (ii) Calculate the half-cell potential at 298 K for the reaction   

    Zn2+ + 2e   Zn  

   if [Zn2+] = 0 1 M  and  
Zn/2Zn

E  =  0 76 V.  3+2=5 
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35. (H$) (i) {ZåZ{b{IV Ho$ {bE H$maU Xr{OE : 

 (1) Zn2+ bdU a§JhrZ h¢ O~{H$ Ni2+ bdU a§JrZ hmoVo h¢ & 

 (2) Cr2+ EH$ à~b AnMm`H$ h¡ & 

 (3) g§H«$_U YmVwE± VWm BZHo$ `m¡{JH$ CËàoaH$s` g{H«$`VmE± Xem©Vo h¢ & 

(ii) (1)  I  Am`Z, Am¡a (2)  Fe2+ Am`Z Ho$ gmW Aåbr` _mÜ`_ _| 4MnO  

 3+2=5 

 AWdm  

 (I) (i) 3d -YmVw G Um`Zm| Ho$ Zm_ {b{IE 

rH$aU AdñWm àX{e©V H$aVr h¡ & 

(ii) K2Cr2O7 {db`Z na pH ?  

(iii) Cu+ ?  

(iv) b¡ÝWoZm°̀ S> loUr Ho$ EH$ gXñ` H$m Zm_ ~VmBE Omo +4 

Xem©Zo Ho$ {bE ^br-^m±{V OmZm OmVm h¡ & 

(v) 3d 

àX{e©V H$aVo h¢ & 5 1=5 
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35. (a) (i) Account for the following :  

  (1) Zn2+ salts are colourless while Ni2+ salts are coloured.  
  (2) Cr2+ is a strong reducing agent.  
  (3) Transition metals and their compounds show catalytic 
   activities.  

  (ii) Write the ionic equations for the oxidizing action of 4MnO  in 

acidic medium with   

  (1) I  ion, and  
  (2) Fe2+ ion.   3+2=5 

   OR 

 (b) (i) Name two oxometal anions of the 3d series of the transition 
metals in which the metal exhibits the oxidation state equal 
to its group number.  

  (ii) What is the effect of increasing pH on a solution of K2Cr2O7 ?  

  (iii) Why is Cu+ not stable in aqueous solution ? 

  (iv) Name a member of Lanthanoid series which is well-known to 
exhibit +4 oxidation state.  

  (v) Name two elements of 3d series which show anomalous 
electronic configuration.  5 1=5 
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 (ii) -      –  , , ,     
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 (vi) - :   31  32   -      
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 (ix)       

 

 –  
 

1.  [NiCl4]2–     :   1 
 (a) 1.82 BM  (b) 2.82 BM 
 (c) 4.42 BM  (d) 5.46 BM 
 [  : Ni = 28] 
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General Instructions : 
Read the following instructions very carefully and follow them :  
 (i) This question paper contains 35 questions. All questions are 

compulsory. 
 (ii) Question paper is divided into FIVE sections – Section A, B, C, D            

and E. 
 (iii) In section – A : Question Numbers 1 to 18 are Multiple Choice (MCQ) type 

Questions carrying 1 mark each.  
 (iv) In section – B : Question Numbers 19 to 25 are Very Short Answer (VSA) 

type questions carrying 2 marks each. 
 (v) In section – C : Question Numbers 26 to 30 are Short Answer (SA) type 

questions carrying 3 marks each. 
 (vi) In section – D : Question Numbers 31 and 32 are case based questions 

carrying 4 marks each.   
 (vii) In section – E : Question Numbers 33 to 35 are Long Answer (LA) type 

questions carrying 5 marks each.   
 (viii) There is no overall choice. However, an internal choice has been provided in 

2 questions in Section – B, 2 questions in Section – C, 2 questions in 
Section – D and 2 questions in Section – E.  

 (ix) Use of calculators is NOT allowed. 
 

SECTION – A 
 

1.  The magnetic moment of [NiCl4]2–   1 
 (a) 1.82 BM  (b) 2.82 BM 
 (c) 4.42 BM  (d) 5.46 BM 
 [Atomic number : Ni = 28] 
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2.  25 C              : 1 
 A(g) + B(g)  C(g) + D(g) 

 [A(g)]/mol dm–3  [B(g)]/mol dm–3  /mol dm–3s–1 
3.0 × 10–2 2.0 × 10–2 1.89 × 10–4 
3.0 × 10–2 4.0 × 10–2 1.89 × 10–4 
6.0 × 10–2 4.0 × 10–2 7.56 × 10–4 

 A(g)  B(g)      ?  
 A(g)    B(g)    

(a)   
(b)    
(c)   
(d)   

 
3.         : 1 
 Sn2+(aq) + 2e–  Sn(s) E = – 0.14 V 
 Fe3+(aq) + e–  Fe2+(aq) E = + 0.77 V 
   :           ?    
 (a) 2 Fe2+(aq)  + Sn2+(aq)  2 Fe3+(aq) + Sn(s) E = – 0.91 V 
 (b) 2 Fe3+(aq)  + Sn(s)  2 Fe2+(aq) + Sn2+(aq) E = + 0.91 V 
 (c) 2 Fe2+(aq)  + Sn2+(aq)  2 Fe3+(aq) + Sn(s) E = + 0.91 V 
 (d) 2 Fe3+(aq)  + Sn(s)  2 Fe2+(aq) + Sn2+(aq) E = + 1.68 V 
  
4.                ? 1 
 (a)    (b)   
 (c) H2–O2   (d)   
 
5.          ?  1 
 (a)   (b) -2- 
 (c) 2--2- (d) 3--2-  
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2.  The following experimental rate data were obtained for a reaction carried out at 25 C :    1 
 A(g) + B(g)  C(g) + D(g)  

Initial [A(g)]/mol dm–3 Initial [B(g)]/mol dm–3 Initial rate/mol dm–3s–1 
3.0 × 10–2 2.0 × 10–2 1.89 × 10–4 
3.0 × 10–2 4.0 × 10–2 1.89 × 10–4 
6.0 × 10–2 4.0 × 10–2 7.56 × 10–4 

 What are the orders with respect to A(g) and B(g) ?  
 Order with respect to A(g) Order with respect to B(g) 

(a) Zero Second  
(b) First Zero  
(c) Second  Zero  
(d) Second  First  

 

 
3. Consider the following standard electrode potential values : 1 
 Sn2+(aq) + 2e–  Sn(s)   E = – 0.14 V 
 Fe3+(aq) + e–  Fe2+(aq)   E = + 0.77 V 
 What is the cell reaction and potential for the spontaneous reaction that occurs ?    
 (a) 2 Fe2+(aq)  + Sn2+(aq)  2 Fe3+(aq) + Sn(s)   E = – 0.91 V 
 (b) 2 Fe3+(aq)  + Sn(s)  2 Fe2+(aq) + Sn2+(aq)   E = + 0.91 V 
 (c) 2 Fe2+(aq)  + Sn2+(aq)  2 Fe3+(aq) + Sn(s)   E = + 0.91 V 
 (d) 2 Fe3+(aq)  + Sn(s)  2 Fe2+(aq) + Sn2+(aq)   E = + 1.68 V 
 

 
4.  Which of the following cell was used in Apollo space programme ?  1 
 (a) Mercury cell (b) Daniel cell 
 (c) H2–O2 Fuel cell (d) Dry cell 
 
5.  Which of the following alcohols will not undergo oxidation ?  1 
 (a) Butanol  (b) Butan-2-ol 
 (c) 2-Methylbutan-2-ol (d) 3-Methylbutan-2-ol    
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6.        1 
 (a) S cm–2 mol–1 (b) S cm2 mol–1 
 (c) S–1 cm2 mol–1 (d) S cm2 mol  
 
 
7.  1.0 M          ? 1 
 (a) NaCl  (b) Na2SO4 
 (c) C6H12O6  (d) Al2(SO4)3 
 
8.            (*)         

 ?       1 
 (a) CH3C*HBrCH3 (b) CH3C*HClCH2Br 
 (c) HOCH2C*H(OH)CH2OH (d) CH3C*Br2CH3    
 
9.      1 
 C6H5NH2 + CHCl3 + 3 KOH  A + 3B + 3C   A  
 (a) C6H5NC  (b) C6H5CN 
 (c) C6H5Cl  (d) C6H5NHCH3 
 
10.   -         ? 1 
 (a)   (b)   
 (c)   (d)   
 
11.  I  IV         : 1 
 I. 2Cl–  Cl2 + 2e– 
 II. 4OH–  O2 + 2H2O + 2e– 
 III. Na+ + e–  Na 
 IV. 2H+ + 2e–  H2 
             - ()  

-    ?  
 (a) I  III  (b) I  IV 
 (c) II  III  (d) II  IV 
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6. The unit of molar conductivity is     1 
 (a) S cm–2 mol–1 (b) S cm2 mol–1 
 (c) S–1 cm2 mol–1 (d) S cm2 mol  
 
7. Out of the following 1.0 M aqueous solutions, which one will show largest 

freezing point depression ?   1 
 (a) NaCl  (b) Na2SO4 
 (c) C6H12O6  (d) Al2(SO4)3 
 
8.  Which of the following molecules has a chiral centre correctly labelled 

with an asterisk (*) ?    1 
 (a) CH3C*HBrCH3 (b) CH3C*HClCH2Br 
 (c) HOCH2C*H(OH)CH2OH (d) CH3C*Br2CH3    
 
9. In the reaction    1 
 C6H5NH2 + CHCl3 + 3 KOH  A + 3B + 3C the product A is   
 (a) C6H5NC  (b) C6H5CN 
 (c) C6H5Cl  (d) C6H5NHCH3 
 
10. -pleated sheet structure in proteins refers to  1 
 (a) primary structure (b) secondary structure 
 (c) tertiary structure (d) quaternary structure 
 
11.  Four half reactions I to IV are shown below :  1 
 I. 2Cl–  Cl2 + 2e– 
 II. 4OH–  O2 + 2H2O + 2e– 
 III. Na+ + e–  Na 
 IV. 2H+ + 2e–  H2 
 Which two of these reactions are most likely to occur when concentrated 

brine is electrolysed ?     
 (a) I and III  (b) I and IV 
 (c) II and III  (d) II and IV 



 

56/5/3   8  

12.                 ?  1 
 (a)    (b)    
 (c)    (d)    
 
13.                     

 ?      1 
 (a) LiAlH4  (b) H2/Ni  
 (c) Fe  HCl (d) Sn  HCl 
 
14.      pKa    ?   1 
 (a) CH3 – COOH (b) O2N – CH2 – COOH 
 (c) Cl – CH2 – COOH (d) HCOOH 
 
   15  18  ,      –     (A)     

 (R)                (a), (b), (c)  
(d)      

 (a)  (A)   (R)      (R),  (A)    
   

 (b)  (A)   (R)   ,   (R),  (A)   
     

 (c)  (A)  ,   (R)    
 (d)  (A)  ,   (R)    

 
15.   (A) : DNA  RNA     ,    

        1 

  (R)  :          

    
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12.  Which property of transition metals enables them to behave as catalysts ?  1 
 (a) High melting point (b) High ionisation enthalpy 
 (c) Alloy formation (d) Variable oxidation states  
 
13.  Which of the following would not be a good choice for reducing 

nitrobenzene to aniline ?   1  
 (a) LiAlH4  (b) H2/Ni 
 (c) Fe and HCl (d) Sn and HCl 
 
14.  Which one of the following has lowest pKa value ? 1 
 (a) CH3 – COOH (b) O2N – CH2 – COOH 
 (c) Cl – CH2 – COOH (d) HCOOH 
 
 For questions number 15 to 18, 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. 
 
15. Assertion (A) : The backbone of DNA and RNA molecules is a chain 

consisting of heterocyclic base, pentose sugar and phosphate group. 1 
 Reason (R) : Nucleotides and nucleosides mainly differ from each other 

in presence of phosphate group.   
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16.   (A) :             

     1 

  (R)  :            
 
17.   (A) :       -      1 

  (R)  :    -        
 
18.   (A) : [Co(NH3)5 SO4] Cl,           1 

  (R)  :    Cl–  SO42–     
 

 –  
 
19.            : 2 × 1 = 2 
 (a)           ? 

 (b)             

 
20.  (a)               ?    

  OH–, 4NH , CH3NH2, H2O 2 × 1 = 2 
 (b)  [Co(NH3)5 (NO2)]Cl2          

.....     
 
21.            k    Ea   

  ?     2 
 
22.            ?    

     2 
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16. Assertion (A) : Order of reaction is applicable to elementary as well as 
complex reactions.      1 

 Reason (R) : For a complex reaction molecularity has no meaning.    
 
17. Assertion (A) : The final product in Aldol condensation is always -

unsaturated carbonyl compound.   1 
 Reason (R) : -unsaturated carbonyl compounds are stabilised due to 

conjugation.       
 
18. Assertion (A) : [Co(NH3)5 SO4] Cl gives a white precipitate with silver 

nitrate solution.    1 
 Reason (R) : The complex dissociates to give Cl– and SO42– ions.    

 
SECTION – B  

 
19.  For the pair phenol and cyclohexanol, answer the following :  2 × 1 = 2 
 (a) Why is phenol more acidic than cyclohexanol ?  
 (b) Give one chemical test to distinguish between the two.  
 
20.  (a) Which of the following species cannot act as a ligand ? Give reason. 
  OH–, 4NH , CH3NH2, H2O 2 × 1 = 2 
 (b) The complex [Co(NH3)5(NO2)]Cl2 is red in colour. Give IUPAC name 

of its linkage isomer.   
 
21.  What happens to the rate constant k and activation energy Ea as the 

temperature of a chemical reaction is increased ? Justify. 2 
 
22. Why haloarenes are not reactive towards nucleophilic substitution 

reaction ? Give two reasons.  2 
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23.  (a) (i)       :      E  

G    (/)   ?  2 × 1 = 2 
  (ii)           

 
 (b) 298 K     emf   :  

  Fe(s) | Fe2+ (0.01M) H+(1M) | H2(g) (1 bar), Pt(s)  
    E = 0.44 V. 2 
 
24.  (a) (i)      ()      2 × 1 = 2 
  (ii)   –NH2            ? 

 
 (b)  (i)         :  2 × 1 = 2 

     OH2CH3CH  
  (ii)        

 
25.                 

      ? 2   
 

 –  
 

26.          : 3 × 1 = 3 
 (a)   ,        

 (b)          
 (c)                
 (d) DNA    -      



 

56/5/3   13 P.T.O. 

23.  (a) (i) What should be the signs (positive/negative) for ECell and G 
for a spontaneous redox reaction occurring under standard 
conditions ?  2 × 1 = 2 

  (ii) State Faraday’s first law of electrolysis.   
OR 

 (b) Calculate the emf of the following cell at 298 K : 
  Fe(s) | Fe2+ (0.01M) H+(1M) | H2(g) (1 bar), Pt(s)  
  Given ECell = 0.44 V. 2 
 
24.  (a) (i) Draw the zwitter ion structure for sulphanilic acid.  2 × 1 = 2 
  (ii) How can the activating effect of –NH2 group in aniline be 

controlled ? 
OR 

 (b) (i) Complete the reaction with the main product formed :  2 × 1 = 2 

     OH2CH3CH  
  (ii) Convert Bromoethane to Propanamine.  
 
25. Give the reaction of heating glucose with hydroxylamine. Presence of 

which group is confirmed by this reaction ?   2   
 

SECTION – C  
 

26.  Give reasons for any 3 of the following observations : 3 × 1 = 3 
 (a) Penta-acetate of glucose does not react with hydroxylamine. 
 (b) Amino acids behave like salts. 
 (c) Water soluble vitamins must be taken regularly in diet.  
 (d) The two strands in DNA are complimentary to each other.  
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27. (a)       d4          
   0 > P   1 + 2 = 3 

 (b) [Ni(H2O)6]2+       [Ni(CO)4]      

  
  [  : Ni = 28] 
 
28.  (a)  (i)   C – O          ? 3 × 1 = 3 
  (ii)          : 

   , , , n- 

  (iii)          ?    

 
 (b) (i)      :  2 + 1 = 3 

   CH3CH2OH H2SO4––––––413 K  CH3CH2 – O – CH2CH3 + H2O  
  (ii)  –        

 
29.  (a)         1 + 2 = 3 
 (b)    (CH3)3N    (CH3)2NH   ,       

  
 
30.  (a) 318 K   1 + 2 = 3 
  2N2O5(g)  4NO2(g) + O2(g)        N2O5(g) 

     1.4  10–3 m s–1    
 (b)       t99% = 2t90%      



 

56/5/3   15 P.T.O. 

27. (a) On the basis of crystal field theory, write the electronic configuration 
for d4 with a strong field ligand for which 0 > P. 1 + 2 = 3 

 (b) A solution of [Ni(H2O)6]2+ is green but a solution of [Ni(CO)4] is 
colourless. Explain. 

  [Atomic number : Ni = 28] 
 
28.  (a) (i) Why is the C – O bond length in phenols less than that in methanol ?  
     3 × 1 = 3 
  (ii) Arrange the following in order of increasing boiling point : 
   Ethoxyethane, Butanal, Butanol, n-butane 
  (iii) How can phenol be prepared from anisole ? Give reaction. 

OR 
 (b) (i) Give mechanism of the following reaction :  2 + 1 = 3 
   CH3CH2OH H2SO4––––––413 K  CH3CH2 – O – CH2CH3 + H2O 
  (ii) Illustrate hydroboration – oxidation reaction with an example. 
 
29.  (a) Illustrate Sandmeyer’s reaction with an equation. 1 + 2 = 3 
 (b) Explain, why (CH3)2NH is more basic than (CH3)3N in aqueous 

solution.   
 
30.  (a) For the reaction  1 + 2 = 3 
  2N2O5(g)  4NO2(g) + O2(g) at 318 K  
  calculate the rate of reaction if rate of disappearance of N2O5(g) is    

1.4  10–3 m s–1.  
 (b) For a first order reaction derive the relationship t99% = 2t90%   
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 –  
 
   -            

    :  
 
31.       
      SN1  SN2     

      SN1       SN2              

       ,          

,    ,       

     : SN1  ,         

    ,    ,        

  ,               SN2 
 ,          :     

        ,        Nu 
     ,            

         25 C      ( 24) 

   ( 79)    (SN1) 300000               

2-     NaOH     (SN2)   40%  

   NaOH         :      SN1  
SN2      ,       :     

    SN2           
SN1        :         

      SN1     (   

   )  
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SECTION – D 
 
 The following questions are case-based questions. Read the passage 

carefully and answer the questions that follow :  
 
31.     Nucleophilic Substitution 
 Nucleophilic Substitution reaction of haloalkane can be conducted 

according to both SN1 and SN2 mechanisms. SN1 is a two step reaction 
while SN2 is a single step reaction. For any haloalkane which mechanism 
is followed depends on factors such as structure of haloalkane, properties 
of leaving group, nucleophilic reagent and solvent.   

 Influences of solvent polarity : In SN1 reaction, the polarity of the system 
increases from the reactant to the transition state, because a polar solvent 
has a greater effect on the transition state than the reactant, thereby 
reducing activation energy and accelerating the reaction. In SN2 reaction, 
the polarity of the system generally does not change from the reactant to 
the transition state and only charge dispersion occurs. At this time, polar 
solvent has a great stabilizing effect on Nu than the transition state, 
thereby increasing activation energy and slow down the reaction rate. For 
example, the decomposition rate (SN1) of tertiary chlorobutane at 25 C in 
water (dielectric constant 79) is 300000 times faster than in ethanol 
(dielectric constant 24). The reaction rate (SN2) of 2-Bromopropane and 
NaOH in ethanol containing 40% water is twice slower than in absolute 
ethanol. Hence the level of solvent polarity has influence on both SN1 and 
SN2 reaction, but with different results. Generally speaking weak polar 
solvent is favourable for SN2 reaction, while strong polar solvent is 
favourable for SN1. Generally speaking the substitution reaction of 
tertiary haloalkane is based on SN1 mechanism in solvents with a strong 
polarity (for example ethanol containing water). 
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      :   
 (a) SN1      ? 1 
 (b)           ?  1 
 (c)       SN2       ?  
  (i) CH3 – CH2 – I      CH3CH2 – Cl 
  (ii) Cl     CH2 – Cl  2  1 

 
 (c)   SN1           

 : 
  (i) 2--2-, 1-, 2- 
  (ii) 1--3-, 2--2-, 2--3- 2  1 
 
32.    298 K      KCl        

                  
   550  5000     a.c.        
            K    
m              

   (M) k S cm–1  m S cm2 mol–1 
1. 1.00 111.3 × 10–3 111.3 
2. 0.10 12.9 × 10–3 129.0 
3. 0.01 1.41 × 10–3 141.0 

      :   
 (a)        ? 1 
 (b)  KCl   m 150.0 S cm2 mol–1   0.01 M KCl    

   1 
 (c)    KCl    HCl      m       

 KCl               2  1 
 

 (c)         KCl     CH3COOH   
                   
       2  1 
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 Answer the following questions :    (a) Why racemisation occurs in SN1 ? 1 
 (b) Why is ethanol less polar than water ?  1  (c) Which one of the following in each pair is more reactive towards SN2 

reaction ?    (i) CH3 – CH2 – I or CH3CH2 – Cl 
  (ii) Cl or CH2 – Cl  2  1 

OR  (c) Arrange the following in the increasing order of their reactivity towards SN1 reactions : 
  (i) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane   (ii) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane, 2-Bromo-3-methylbutane 2  1  32. Rahul set-up an experiment to find resistance of aqueous KCl solution for different concentrations at 298 K using a conductivity cell connected to a Wheatstone bridge. He fed the Wheatstone bridge with a.c. power in the audio frequency range 550 to 5000 cycles per second. Once the resistance was calculated from null point he also calculated the conductivity K                 and molar conductivity m and recorded his readings in tabular form.  

S.No. Conc.(M) k S cm–1  m S cm2 mol–1 
1. 1.00 111.3 × 10–3 111.3 
2. 0.10 12.9 × 10–3 129.0 
3. 0.01 1.41 × 10–3 141.0 

  Answer the following questions :    (a) Why does conductivity increase though the conductivity decrease with dilution ?  1 
 (b) If mo of KCl is 150.0 S cm2 mol–1, calculate the degree of dissociation 

of 0.01 M KCl. 1  (c) If Rahul had used HCl instead to KCl then would you expect the m 
values to be more or less than those per KCl for a given concentration. Justify.  2  1 OR  (c) Amit a classmate of Rahul repeated the same experiment with CH3COOH solution instead of KCl solution. Give one point that 
would be similar and one that would be different in his observations as compared to Rahul. 2  1 
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 –  
33.  (a) (i)        1 + 1 + 3 = 5 
  (ii)              

  ? 
  (iii)    ‘A’   C5H8O2 ,     

   NaOH        n-    
  ‘A’           
       ‘A’         
      

 
 (b) (i)                        

  1 + 1 + 3 = 5 
  (ii)     -       ? 

  (iii) C4H8O2      ‘A’  -    ‘B’ 
 ‘C’    ‘C’       ‘B’   

  ‘B’   ,            

   (1) ‘A’, ‘B’  ‘C’     
   (2) ‘B’  ‘C’       ?    

 
34.  (a) (i) 1M     1M NaCl        

 ?  1 + 2 + 2 = 5 
  (ii)    ‘X’ (  = 50 g mol–1)   78g   

       90%      ‘X’   
   

  (iii) MgCl2  10g  200g           
  ,     MgCl2 :      

   (   Kb = 0.512 K kg mol–1,   MgCl2 = 95g mol–1) 
 
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SECTION – E 
33.  (a) (i) Write the reaction involved in Cannizaro’s reaction. 1 + 1 + 3 = 5 
  (ii) Why are the boiling point of aldehydes and ketones lower than 

that of corresponding carboxylic acids ?  
  (iii) An organic compound ‘A’ with molecular formula C5H8O2 is 

reduced to n-pentane with hydrazine followed by heating with 
NaOH and Glycol. ‘A’ forms a dioxime with hydroxylamine and 
gives a positive Iodoform and  Tollen’s test. Identify ‘A’ and give 
its reaction for Iodoform and Tollen’s test.   

OR 
 (b) (i) Give a chemical test to distinguish between ethanal acid and 

ethanoic acid.  1 + 1 + 3 = 5 
  (ii) Why is the -hydrogens of aldehydes and ketones are acidic in 

nature ?  
  (iii) An organic compound ‘A’ with molecular formula C4H8O2 

undergoes acid hydrolysis to form two compounds ‘B’ and ‘C’. 
Oxidation of ‘C’ with acidified potassium permanganate also 
produces ‘B’. Sodium salt of ‘B’ on heating with soda lime gives 
methane.  

   (1) Identify ‘A’, ‘B’ and ‘C’. 
   (2) Out of ‘B’ and ‘C’, which will have higher boiling point ? 

Give reason. 
 
34.  (a) (i) Why is boiling point of 1M NaCl solution more than that of 1M 

glucose solution ? 1 + 2 + 2 = 5 
  (ii) A non-volatile solute ‘X’ (molar mass = 50 g mol–1) when 

dissolved in 78g of benzene reduced its vapour pressure to 90%. 
Calculate the mass of X dissolved in the solution.    

  (iii) Calculate the boiling point elevation for a solution prepared by 
adding 10g of MgCl2 to 200g of water assuming MgCl2 is 
completely dissociated.  

   (Kb for Water = 0.512 K kg mol–1, Molar mass MgCl2 = 95g mol–1) 
OR 
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 (b) (i)            0.5                  
 ?   1 + 2 + 2 = 5 

  (ii) 2    25 C  K2SO4  2.32  10–2g     
   ,       K2SO4 :   
   (R = 0.082 L atm K–1 mol–1, K2SO4    = 174g 
mol–1)  

  (iii) 25.6g   1000g       0.512 K          
   (Sx)      

   (   Kf = 5.12 K kg mol–1,     = 32g mol–1) 
 
35. (a) Cr3+        1 + 2 + 2 = 5 
  (Cr    = 24)  
 (b)          : 

  Cr2O72– + 3H2S + 8H+  
 (c)     :  
  (i) +3      Fe2+    Mn2+      

  (ii)       EM2+/M     
  (iii) [Xe] 4f76s2    Eu2+      
 

______________ 
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 (b) (i) Why is the value of Van’t Hoff factor for ethanoic acid in 
benzene close to 0.5 ?  1 + 2 + 2 = 5 

  (ii) Determine the osmotic pressure of a solution prepared by 
dissolving 2.32  10–2g of K2SO4 in 2L of solution at 25 C, 
assuming that K2SO4 is completely dissociated.  

   (R = 0.082 L atm K–1 mol–1, Molar mass K2SO4 = 174g mol–1)  
  (iii) When 25.6g of Sulphur was dissolved in 1000g of benzene, the 

freezing point lowered by 0.512 K. Calculate the formula of 
Sulphur (Sx). 

   (Kf for benzene = 5.12 K kg mol–1, Atomic mass of Sulphur = 32g 
mol–1) 

 
35. (a) Write the number of unpaired electrons in Cr3+.  
  (Atomic number of Cr = 24) 1 + 2 + 2 = 5 
 (b) Complete the reaction mentioning all the products formed : 
  Cr2O72– + 3H2S + 8H+  
 (c) Account for the following :  
  (i) Mn2+ is more stable than Fe2+ towards oxidation to +3 state. 
  (ii) Copper has exceptionally positive EM2+/M value. 
  (iii) Eu2+ with electronic configuration [Xe] 4f76s2 is a strong reducing 

agent.  
 

___________________ 
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General Instructions :   

Read the following instructions carefully and strictly follow them : 

(i) This question paper contains 35 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A  Questions no. 1 to 18 are multiple choice (MCQ) type questions, 
carrying 1 mark each.  

(iv) In Section B  Questions no. 19 to 25 very short answer (VSA) type questions, 
carrying 2 marks each.  

(v) In Section C  Questions no. 26 to 30 are short answer (SA) type questions, 
carrying 3 marks each. 

(vi) In Section D  Questions no. 31 and 32 are case-based questions carrying  
4 marks each.  

(vii) In Section E  Questions no. 33 to 35 are long answer (LA) type questions 
carrying 5 marks each.   

(viii) There is no overall choice. However, an internal choice has been provided in  
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and 
2 questions in Section E.  

(ix) Use of calculators is not allowed. 

SECTION A 

Questions no. 1 to 18 are Multiple Choice (MCQ) type Questions, carrying  
1 mark each.  18 1=18 

1. Which of the following is not true about enantiomers ? 

(a) They have the same density. 

(b) They have the same melting or boiling point. 

(c) They have the same specific rotation. 

(d) They have the same chemical reactivity. 

2. Aspirin is obtained by the acetylation of which of the following compounds ? 

(a) Salicylaldehyde  

(b) Salicylic acid 

(c) Acetyl salicylic acid  

(d) Phenol 
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3. H$m~m}{Zb `m¡{JH$m| HCHO (I), CH3CHO (II) Am¡a CH3COCH3 (III) H$s Zm{^H$ñZohr 
`moJO A{^{H«$`mAm| Ho$ à{V A{^{H«$`merbVm ZrMo {XE JE H«$_ _| KQ>Vr h¡ :  
(a) III > II > I (b) I > II > III 
(c) II > III > I (d) I > III > II  

4. {ZåZ{b{IV _| go H$m¡Z-gm à~bV_ jmaH$ h¡ ? 

  

5. {ZåZ{b{IV H$m~m}hmBS>́oQ>m| _| go H$m¡Z-gm Ob-AnKQ>Z na Ho$db ½byH$mog XoVm h¡ ? 
(a) ñQ>mM©    (b) \  
(c)  (d) gyH«$mog  

6. {ZåZ{b{IV _| go H$m¡Z-gm {dQ>m{_Z Ob {dbò  h¡ ?   
(a) {dQ>m{_Z A   (b) {dQ>m{_Z D  
(c) {dQ>m{_Z E $  (d) {dQ>m{_Z C 

7. {ZåZ{b{IV _| go {H$gH$s A{^{H«$`m doJ H$s BH$mB© dhr hmoVr h¡ Omo doJ pñWam§H$ H$s hmoVr 
h¡ ?   
(a) àW_ H$mo{Q> A{^{H«$`m    (b) {ÛVr` H$mo{Q> A{^{H«$`m   
(c) eyÝ` H$mo{Q> A{^{H«$`m   (d) `h EH$g_mZ Zht hmo gH$Vr     

8. H$mobamD$e Zo à~b {dÚwV²-AnKQ>ç Ho$ {bE {ZåZ{b{IV g§~§Y {X`m :  

   =   A C  

 {ZåZ{b{IV g_Vm _| go H$m¡Z-gm gË` h¡ ?   

(a)  =   C A   

(b)  =   C  0 

(c)  =   C    
(d)  =   C  1 
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3. The reactivities of the carbonyl compounds HCHO (I), CH3CHO (II) and 
CH3COCH3 (III) towards nucleophilic addition reaction decreases in the 
order : 

(a) III > II > I (b) I > II > III 

(c) II > III > I (d) I > III > II 

4. Among the following, which is the strongest base ? 

 

5. On hydrolysis, which of the following carbohydrates gives only glucose ? 

(a) Starch (b) Fructose 

(c) Lactose (d) Sucrose 

6. Which of the following vitamins is water soluble ?  

(a) Vitamin A (b) Vitamin D 

(c) Vitamin E (d) Vitamin C 

7. The unit of the rate of reaction is the same as that of the rate constant for a : 

(a) first order reaction (b) second order reaction 

(c) zero order reaction (d) it cannot be same 

8. Kohlrausch gave the following relation for strong electrolyte : 

   =   A C   

 Which of the following equality holds true ?   

(a)  =  as C A  

(b)  =  as C  0 

(c)  =  as C   

(d)  =  as C  1 
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9. 
`h :  
(a) amCëQ> {Z`_ go AË`{YH$ G$UmË_H$ {dMbZ Xem©Vm h¡ & 

(b) amCëQ> {Z`_ go {dMbZ Zht Xem©Vm h¡ & 

(c) amCëQ> {Z`_ go AË`{YH$ YZmË_H$ {dMbZ Xem©Vm h¡ & 

(d) amCëQ> {Z`_ H$m nmbZ H$aVm h¡ & 

10. àmoQ>rZm| Ho$ _moba Ðì`_mZ kmV H$aZo Ho$ {bE {ZåZ{b{IV AUwg§»` JwUY_m] _| go H$m¡Z-gm  
à ẁº$ hmoVm h¡ ?  

(a) namgaU Xm~   

(b)  

(c) {h_m§H$ H$m AdZ_Z   

(d) dmîn Xm~ H$m Amno{jH$ AdZ_Z  

11. g§H«$_U YmVwAm| Ho$ {ZåZ{b{IV ~møV_ {dÝ`mgm| _| go H$m¡Z-gm 
AdñWm Xem©Vm h¡ ?   

(a) 3d3 4s2 (b) 3d5 4s1
 

(c) 3d5 4s2 (d) 3d6 4s2 

12. g§Hw$b [Ni(NH3)6]Cl2 Ûmam {db`Z _| {H$VZo Am`Z CËnm{XV hmoVo h¢ ?  

(a) 4   (b) 3  
(c) 2   (d) 5 

13. {ZåZ{b{IV ñnrerµO _| go {H$gH$s {bJÝS> hmoZo H$s Anojm  H$s Om gH$Vr ?   

(a) CO  (b) 4NH  

(c) NH3 (d) H2O  

14. {ZåZ{b{IV _| go H$m¡Z-gr gdm©{YH$ ñWm`r g§Hw$b ñnrerµO h¡ ?   

(a) [Fe(C2O4)3]3   

(b) [Fe(CN)6]3  

(c) [Fe(CO)5]  

(d) [Fe(H2O)6]3+ 
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9. An azeotropic mixture of two liquids has a boiling point higher than 
either of the two liquids when it : 

(a)  

(b)  

(c)   

(d)  

10. Which of the following colligative property is used to find the molar mass 
of proteins ?  

(a) Osmotic pressure  

(b) Elevation in boiling point  

(c) Depression in freezing point  

(d) Relative lowering of vapour pressure  

11. Among the following outermost configurations of transition metals which 
one shows the highest oxidation state ?   

(a) 3d34s2 (b) 3d54s1 

(c) 3d54s2 (d) 3d64s2 

12. How many ions are produced in the solution from the complex 
[Ni(NH3)6]Cl2 ? 

(a) 4 (b) 3 

(c) 2 (d) 5 

13. Which of the following species is not expected to be a ligand ?  

(a) CO (b) 
+
4NH  

(c) NH3 (d) H2O  

14. Which of the following is the most stable complex species ?  

(a) [Fe(C2O4)3]3   

(b) [Fe(CN)6]3  

(c) [Fe(CO)5]  

(d) [Fe(H2O)6]3+ 
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15 18  (A) 
(R) 

(a), (b), (c) (d) 

 

(a) A{^H$WZ (A) Am¡a H$maU (R) XmoZm| ghr h¢ Am¡a H$maU (R), A{^H$WZ (A) H$s 
ghr ì¶m»¶m H$aVm h¡ & 

(b) A{^H$WZ (A) Am¡a H$maU (R) XmoZm| ghr h¢, naÝVw H$maU (R), A{^H$WZ (A) H$s 
ghr ì¶m»¶m  H$aVm h¡ & 

(c) A{^H$WZ (A) ghr h¡, naÝVw H$maU (R) µJbV h¡ & 

(d) A{^H$WZ (A) µJbV h¡, naÝVw H$maU (R) ghr h¡ & 

 

 

15. (A) : A{^{H«$`m Ho$ {bE H$mo{Q> Am¡a AmpÊdH$Vm gX¡d g_mZ hmoVo h¢ &    

(R) : O{Q>b A{^{H«$`mE± AZoH$ àmW{_H$ A{^{H«$`mAm| Ho$ nXm| Ho$ H«$_ _| gånÞ 

hmoVr h¢ Am¡a g~go _§X nX doJ {ZYm©aH$ hmoVm h¡ &   

16. (A) : NaCl Ho$ Obr` {db`Z H$m {dÚwV²-

    

(R) :  

17. (A) :  H$s Anojm Am`moS>moEWoZ H$m Zm{^H$ñZohr à{VñWmnZ AmgmZ 

hmoVm h¡ &  

(R) : C  I Am~§Y H$s VwbZm _| C  Cl Am~§Y H$s Am~§Y D$Om© H$_ hmoVr h¡ &  

18. (A) : qµOH$ H$mo g§H«$_U VÎd Zht _mZm OmVm h¡ &     

(R) : qµOH$ _| _yb AdñWm VWm Am°  3d 

H$jH$ nyU© ^[aV hmoVo h¢ & 
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For Questions number 15 to 18, 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.  

 

 

15. Assertion (A) : Order and molecularity of a reaction are always same.  

Reason (R) : Complex reactions involve a sequence of elementary 

reactions and the slowest step is rate determining.  

 

16. Assertion (A) : Electrolysis of aqueous solution of NaCl gives chlorine gas 

at anode instead of oxygen gas.  

Reason (R) : Formation of oxygen gas at anode requires overpotential. 

 

17. Assertion (A) : Nucleophilic substitution of iodoethane is easier than 

chloroethane.  

Reason (R): Bond energy of C  Cl bond is less than C  I bond.  

 

18. Assertion (A): Zinc is not regarded as a transition element.   

Reason (R): In zinc, 3d orbitals are completely filled in its ground 

state as well as in its oxidised state.  
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IÊS> I 

19. {ZåZ{b{IV A{^{H«$`mAm| go Ano{jV CËnmXm| H$s g§aMZmE± Am¡a AmB©. ỳ.nr.E.gr. Zm_ 
{b{IE :    2 

(H$) _oWoZ¡b H$s (CH3)2CHMgBr Ho$ gmW A{^{H«$`m Am¡a CgHo$ níMmV²  
Ob-AnKQ>Z &    

(I) µ\$sZm°b H$s gm§Ð HNO3 Ho$ gmW A{^{H«$`m &  

20. amgm`{ZH$ A{^{H«$`m 

  2N2O5 (g)  4NO2 (g) + O2 (g) 

 EH$ ~ÝX nmÌ _| J¡g àmdñWm _| H$s JB© & 10 goH$ÊS> _| NO2  

5 × 10 3 mol L 1 nmB© JB© & n[aH${bV H$s{OE :   2  

(H$) NO2 Ho$ {Z_m©U H$m doJ, Am¡a    

(I) N2O5 Ho$ InV H$m doJ &  

21. (H$) BªYZ gob H$mo n[a^m{fV H$s{OE Am¡a BgHo$ Xmo bm^ {b{IE &    2  

 AWdm 
(I) ZrMo {XE JE E  _mZm| H$m Cn`moJ H$aVo hþE, àmJw{º$ H$s{OE {H$ g§jmaU amoH$Zo Ho$ 

{bE bmoho H$s gVh na bonZ Ho$ {bE H$m¡Z-gm ?  2 

 {X`m J`m h¡ : 
X/2X

E  =  2 36 V  

    
Y/2Y

E  =  0 14 V  

    
Fe/2Fe

E  =  0 44 V 

22. (H$) (i) àmUr eara _| H$m~m}hmBS>́oQ> {H$g ê$n _| g§J«{hV ahVo h¢ ? {H$gr EH$ A§J H$m 

CëboI H$s{OE Ohm± `h CnpñWV hmoVo h¢ &   

(ii) ñQ>mM© Am¡a gobybmog _| _ ?  2  
 AWdm  

 (I) {ZåZ{b{IV Ho$ _Ü` AÝVa ñnï> H$s{OE :  2 

  (i) noßQ>mBS> ~§Y Am¡a ½bmBH$mo{g{S>H$ ~§Y    

(ii)    
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SECTION B 

19. Write the structures and IUPAC names of the products expected from the 
following reactions :  2 

 (a) Reaction of methanal with (CH3)2CHMgBr followed by hydrolysis.  

(b) Reaction of phenol with conc. HNO3 .  

20. A chemical reaction  

  2N2O5 (g)  4NO2 (g) + O2 (g)  

 in gas phase was carried out in a closed vessel. The concentration of NO2 

was found to increase by 5  10 3 mol L 1 in 10 seconds. Calculate :  2 

 (a) the rate of formation of NO2, and  

(b) the rate of consumption of N2O5 . 

21. (a) Define fuel cell and write its two advantages.  2 

   OR 

(b) Using E  values of X and Y given below, predict which is better for 
coating the surface of Iron to prevent corrosion and why ?  2 

  Given : 
X/2X

E  =  2 36 V  

    
Y/2Y

E  =  0 14 V  

    
Fe/2Fe

E  =  0 44 V 

22. (a) (i) How are carbohydrates stored in animal body ? Mention any 

one organ where they are present.  

(ii) What is the basic structural difference between starch and 
cellulose ?  2 

   OR 

 (b) Differentiate between :  2 

  (i) Peptide linkage and Glycosidic linkage  

  (ii) Nucleoside and Nucleotide  
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23. {ZåZ{b{IV Ho$ H$maU Xr{OE :  2 

(H$) Eo
Q>́m°ZñZohr hmoVm h¡ & 

(I) HCN Ho$ `moJO Ho$ à{V àmonoZmoZ H$s Anojm àmonoZ¡b A{YH$ A{^{H«$`merb hmoVm  
h¡ & 

24. {ZåZ{b{IV A{^{H«$`mAm| go g§~§Õ amgm`{ZH$ g_rH$aU {b{IE : 2 

(H$) H$m{~©bEo_rZ A{^{H«$`m    

(I) J¡{~«Eb W¡{b_mBS> g§íbofU   

25. {ZåZ{b{IV Ho$ {bE H$maU Xr{OE :  2 

(H$) Obr` àm{U`m| Ho$ {bE J_© Ob H$s VwbZm _| R>§S>o Ob _| ahZm A{YH$ Amam_Xm`H$ 
hmoVm h¡ &  

(I) nd©Vr` joÌm| _| {h_- \©$ H$s naV hQ>mZo Ho$ {bE Z_H$ 
 

IÊS> J 
26. (H$) {ZåZ{b{IV A{^{H«$`m H$s {H«$`m{d{Y {b{IE :  

   CH3  CH2  OH 
K443

H  CH2 = CH2 + H2O    

(I) \$sZm°b Ho$ {daMZ H$s A{^{H«$`m Ho$ {bE g_rH$aU {b{IE &    3 

27. (H$) {ZåZ{b{IV A{^{H«$`mAm| _| A, B Am¡a C H$s g§aMZmE± {b{IE :  2×1
2
1

=3 

  (i)        CO  COOH 3NH  A NaOHBr2  B 

                                          
C0

HClNaNO2  C     

(ii) CH3CH2Br KCN  A 4LiAlH  B 
C0

HNO2  C  

 AWdm 

(I) Amn {ZåZ{b{IV ê$nmÝVaU H¡$go H$a|Jo :    3×1=3 
  (i) Eo{ZbrZ go p-~«mo_moEo{ZbrZ    

(ii) EWoZm°BH$ Aåb go _oW¡Z¡_rZ   
(iii) ã ỳQ>oZZmBQ́>mBb go 1-Eo_rZmoã ỳQ>oZ    
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23. Give reasons for the following :  2 

 (a) Carboxylic carbon is less electrophilic than Carbonyl carbon of 
aldehydes and ketones.  

(b) Propanal is more reactive than Propanone towards addition of 
HCN. 

24. Write the chemical equation involved in the following reactions :  2 

 (a) Carbylamine reaction  

(b) Gabriel phthalimide synthesis  

25. Give reasons for the following :  2 

 (a) Aquatic animals are more comfortable in cold water in comparison 
to warm water.  

(b) Sprinkling of salt helps in clearing the snow-covered roads in hilly 
areas.  

SECTION C 

26. (a) Write the mechanism of the following reaction :  

  CH3  CH2  OH 
K443

H  CH2 = CH2 + H2O  

(b) Write the equation of the reaction for the preparation of phenol 
from cumene.  3 

27. (a) Write the structures of A, B and C in the following reactions :  2 1
2
1

=3 

  (i)        CO  COOH 3NH  A NaOHBr2  B  

                                          
C0

HClNaNO2  C     

(ii) CH3CH2Br KCN  A 4LiAlH  B 
C0

HNO2  C  

   OR 
 (b) How will you convert the following :  3 1=3 
 (i) Aniline to p-bromoaniline  
 (ii) Ethanoic acid to methanamine   
 (iii) Butanenitrile to 1-aminobutane  
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28. 0·3 g Eogr{Q>H$ Aåb (M = 60 g mol 1) 30 g ~|µOrZ _| KmobZo na {h_m§H$ _| 0·45 C H$m 

AdZ_Z hmoVm h¡ & `{X `h {db`Z _| {ÛV` ~ZmVm h¡, Vmo n[aH${bV H$s{OE {H$ Aåb H$m 

g§JwUZ {H$VZo à{VeV hmoJm & ({X`m J`m h¡ : ~|µOrZ Ho$ {bE Kf = 5·12 K kg mol 1)  3 

29. A{^{H«$`m doJ XþJwZm hmo OmVm h¡ O~ Vmn _| n[adV©Z 27 C go 37 C VH$ hmoVm h¡ & 

A{^{H«$`m Ho$ {bE g{H«$`U D$Om© n[aH${bV H$s{OE & (R = 8·314 J K 1 mol 1) 3  

 ({X`m J`m h¡ : log 2 = 0·3010,  log 3 = 0·4771,  log 4 = 0·6021) 

30. CËnmX H$s g§aMZm {b{IE O~ D-½byH$mog {ZåZ{b{IV Ho$ gmW A{^{H«$`m H$aVm h¡ :  
(H$moB©  )  3×1=3 

(H$) HI  

(I) gm§Ð HNO3  

(J) Br2 Ob   

(K) HCN 

IÊS> K 

 

31. EopëH$b h¡bmBS>m|  Ho$  C  X  Am~§Y  H$s  Y«wdVm  BZHo$  Zm{^H$ñZohr à{VñWmnZ, 

{dbmonZ VWm YmVw na_mUwAm| go A{^{H«$`m Ûmam H$m~©YmpËdH$ `m¡{JH$m| Ho$ {Z_m©U Ho$ {bE 

CÎmaXm`r h¡ & EopëH$b h¡bmBS>m| H$mo EoëHo$Zm| Ho$ _wº$ _ybH$ h¡bmoOZZ Ûmam, EoëH$sZm| na 

h¡bmoOZ Aåbm| Ho$ `moJO Ûmam, EoëH$mohm°b Ho$  OH g_yh H$mo µ\$m°ñ\$moag h¡bmBS> `m 

 

 à{VñWmnZ A{^{H«$`m Ûmam ~Zm`m OmVm h¡ & amgm`{ZH$ 

~bJ{VH$s JwUm| Ho$ AmYma na Zm{^H$ñZohr à{VñWmnZ A{^{H«$`mAm| H$mo SN1 d SN2 

A{^{H«$`mAm| _| dJuH¥$V {H$`m J`m h¡ & SN1 d SN2 A{^{H«$`m H$s {H«$`m{d{Y H$mo g_PZo 

Ho$ {bE {H$ao{bQ>r H$s _hÎdnyU© ^y{_H$m h¡ &  
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28. 0 3 g of acetic acid (M = 60 g mol 1) 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 : Kf for benzene = 5 12 K kg mol 1)  

29. The rate of a reaction doubles when temperature changes from 27 C to 
37 C. Calculate energy of activation for the reaction.  

 (R = 8 314 J K 1 mol 1) 3 
 (Given : log 2 = 0 3010, log 3 = 0 4771, log 4 = 0 6021)  

30. Write the structure of product when D-Glucose reacts with the following : 
(any three)  3 1=3 

 (a) HI  

(b) Conc. HNO3  

(c) Br2 water  

(d)  HCN  

SECTION D 

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

31. The polarity of C  X bond of alkyl halides is responsible for their 

nucleophilic substitution, elimination and their reaction with metal atoms 

to form organometallic compounds. Alkyl halides are prepared by the free 

radical halogenation of alkanes, addition of halogen acids to alkenes, 

replacement of  OH group of alcohols with halogens using phosphorus 

halides, thionyl chloride or halogen acids. Aryl halides are prepared by 

electrophilic substitution of arenes. Nucleophilic substitution reactions 
are categorised into SN

1 and SN
2 on the basis of their kinetic properties. 

Chirality has a profound role in understanding the SN
1 and SN

2 

mechanism.  
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  {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :   

  (i) Mg Ho$ gmW 
A{^{H«$`m H$s OmVr h¡ ?    1 

(ii) {ZåZ{b{IV `wJbm| _| go H$m¡Z-gm `m¡{JH$ OH  Ho$ gmW SN1 A{^{H«$`m 
Vrd«Vm go XoJm ? 1 

 (1) CH2 = CH  CH2  Cl  AWdm  CH3  CH2  CH2  Cl 

 (2) (CH3)3C  Cl  AWdm  CH3Cl  

(iii) (1) 1- (2) ã ỳQ>-1-B©Z go 1-Am`moS>moã ỳQ>oZ Ho$ {daMZ Ho$ 
g_rH$aU {b{IE &  2 1=2 

 AWdm  
  (iii) {ZåZ{b{IV àË òH$ A{^{H«$`m _| _w»` CËnmXm| H$s g§aMZm {b{IE : 2 1=2 

   (1) CH3  

Br
|
CH  CH3 + KOH 

Ja_
EWoZm°b   

 

 (2)           + CH3COCl 3lClAbr`{ZO©
   

32. Cnghg§`moOZ `m¡{JH$ I{ZOm|, nmXn Am¡a àmUr OJV _| {dñV¥V ê$n go {dÚ_mZ h¢ Am¡a 

d¡íbo{fH$ agm`Z, YmVwH$_©, O¡{dH$ àUm{b`m| Am¡a Am¡fY Ho$ joÌ _| AZoH$ _hÎdnyU© àH$m ©̀ 

gånÞ H$aZo Ho$ {bE OmZo OmVo h¢ & Aë\«o$S> dZ©a Ho$ {gÕmÝV Ho$ AZwgma, Cnghg§̀ moOZ 

`m¡{JH$m| _| {dÚ_mZ YmVw na_mUw/Am`Z Xmo àH$ma H$s g§`moOH$VmE± (àmW{_H$ Ed§ {ÛVr`H$) 

H$m Cn`moJ H$aVo h¢ & g_md`dVm Ho$ JwU H$m Cn`moJ H$aVo hþE CÝhm|Zo AZoH$ Cnghg§`moOZ 

gÎmmAm| H$s Á`m{_Vr` AmH¥${V`m| Ho$ ~mao _| àmJw{º$ H$s & g§̀ moOH$Vm Am~§Y {gÕm§V (VBT) 

Cnghg§`moOZ `m¡{JH$m| Ho$ ~ZmZo, Mwå~H$s` ì`dhma VWm Á`m{_Vr` AmH¥${V`m| H$m `Wmo{MV 

ñnîQ>rH$aU XoVm h¡ & {\$a ^r `h {gÕm§V BZ `m¡{JH$m| Ho$ Y«wdU JwUm| Ho$ g§~§Y _| Hw$N> ^r Zht 

H$hVm & {H«$ñQ>b joÌ {gÕm§V (CFT) Cnghg§`moOZ `m¡{JH$m| _| {dÚ_mZ H|$Ðr` YmVw 

na_mUw/Am`Z Ho$ d-H$jH$m| H$s D$Om©Am| H$s g_mZVm na {d{^Þ {H«$ñQ>b joÌm| Ho$ à^md 

({bJÝS>m| H$mo q~Xþ Amdoe _mZVo hþE CZHo$ Ûmam àXÎm à^md) H$s ì`m»`m H$aVm h¡ & 
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  Answer the following questions :   

 (i) What happens when bromobenzene is treated with Mg in the 
presence of dry ether ?   1 

 (ii) Which compound in each of the following pairs will react 

faster in SN
1 reaction with OH  ?    1 

  (1) CH2 = CH  CH2  Cl  or  CH3  CH2  CH2  Cl 
  (2) (CH3)3C  Cl  or  CH3Cl    

 (iii) Write the equations for the preparation of 1-iodobutane from  
  (1) 1-chlorobutane  

 (2) but-1-ene. 2 1=2 

   OR 

 (iii) Write the structure of the major products in each of the 
following reactions :  2 1=2 

   (1)  CH3  

Br
|
CH  CH3 + KOH 

heat
Ethanol  

 

 (2)            + CH3COCl 3lClAAnhyd.
   

32. Coordination compounds are widely present in the minerals, plant and 
animal worlds and are known to play many important functions in the 
area of analytical chemistry, metallurgy, biological systems and medicine. 

ostulated the use of two types of linkages 
(primary and secondary), by a metal atom/ion in a coordination compound. 
He predicted the geometrical shapes of a large number of coordination 
entities using the property of isomerism. The Valence Bond Theory (VBT) 
explains the formation, magnetic behaviour and geometrical shapes of 
coordination compounds. It, however, fails to describe the optical 
properties of these compounds. The Crystal Field Theory (CFT) explains 
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.  
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  {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :  

  (i) O~ Cnghg§̀ moOZ `m¡{JH$ NiCl2 . 6H2O H$mo AgNO3 {db`Z Ho$ gmW 

{_bm`m J`m, Vmo à{V _mob `m¡{JH$ Ho$ {bE 2 _mob AgCl Adjo{nV hþE & 

g§Hw$b H$m g§aMZmË_H$ gyÌ Ed§ {ZH¡$b Am`Z H$s {ÛVr`H$ g§`moOH$Vm 
{b{IE &    1 

(ii) [Co(NH3)5(SO4)]Cl Ho$ Am`ZZ g_md`d H$m AmB©. ỳ.nr.E.gr. Zm_ 

{b{IE &  1 

(iii) g§̀ moOH$Vm Am~§Y {gÕm§V H$m Cn`moJ H$aVo hþE, {ZåZ{b{IV H$s Á`m{_{V 

Am¡a Mwå~H$s` ì`dhma H$s àmJw{º$ H$s{OE :   

 (1) [Ni(CO)4] 

 (2) [Fe(CN)6]3   

  [na_mUw H«$_m§H$ : Ni = 28,  Fe = 26]     2 1=2 

 AWdm  

 (iii) H$maU Xr{OE :     2 1=2 

   (1) {ZåZ àMH«$U MVwî\$bH$s` g§Hw$b Zht ~ZVo h¢ &     

(2) [Co(NH3)6]3+ EH$ Am§V[aH$ H$jH$ g§Hw$b h¡ O~{H$ 

[Ni(NH3)6]2+ EH$ ~mø H$jH$ g§Hw$b h¡ & 

  [na_mUw H«$_m§H$ : Co = 27,  Ni = 28] 

IÊS> L> 

33. (H$) (i) {ZåZ{b{IV Ho$ H$maU Xr{OE : 

 (1) g§H«$_U YmVwE± g§Hw$b `m¡{JH$ ~ZmVr h¢ &  

 (2) _¢JZrµO Ho$ {bE 
Mn /2Mn

E _mZ A{YH$ G$UmË_H$ h¡ O~{H$ 

2Mn /3Mn
E Ho$ {bE YZmË_H$ h¡ &  

 (3) Obr` {db`Z _| Cu+ Am`Z AñWm`r h¡ &   
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  Answer the following questions :  

 (i) When a coordination compound NiCl2 . 6H2O is mixed with 

AgNO3 solution, 2 moles of AgCl are precipitated per mole of 

the compound. Write the structural formula of the complex 

and secondary valency for Nickel ion.  1 

 (ii) Write the IUPAC name of the ionisation isomer of 

[Co(NH3)5(SO4)]Cl.    1 

 (iii) Using Valence Bond Theory, predict the geometry and 

magnetic nature of :  

  (1) [Ni(CO)4]  

 (2) [Fe(CN)6]3   

   [Atomic number : Ni = 28,  Fe = 26]  2 1=2 

   OR 

  (iii) Give reasons :  2 1=2 

   (1) Low spin tetrahedral complexes are not formed.   

 (2) [Co(NH3)6]3+ is an inner orbital complex whereas 

[Ni(NH3)6]2+ is an outer orbital complex.  

  [Atomic number : Co = 27,  Ni = 28]  

SECTION E 

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

  (1) Transition metals form complex compounds.  
  (2) The 

Mn /2Mn
E  value for manganese is highly negative 

   whereas 2Mn /3Mn
E  is highly positive.  

  (3) Cu+ ion is unstable in aqueous solution.  
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(ii) nm`amobwgmBQ> A`ñH$ (MnO2) go KMnO4 Ho$ {daMZ go gå~Õ g_rH$aU 

{b{IE &  3+2=5 

 AWdm  

 (I) (i) {ZåZ{b{IV H$s nhMmZ H$s{OE : 

 (1) 3d AdñWm 

Xem©Vr h¡ &  

 (2) 3d loUr H$s g§H«$_U YmVw Omo Obr` {db`Z _| +2 

AdñWm _| à~b AnMm`H$ h¡ &    

(ii) {ZåZ{b{IV g_rH$aUm| H$mo nyU© Am¡a g§Vw{bV H$s{OE :   

 (1) 
2
72OCr + 14H+ + 6Fe2+  

 (2) KMnO4 
na H$aZoJa_  

(iii) ? BgH$m EH$ Cn`moJ {b{IE &   2+2+1=5  

34. (H$) (i) C5H10O AmpÊdH$ gyÌ dmbm H$moB© H$m~©{ZH$ `m¡{JH$ (X) AnZr g§aMZmAm| 

na {Z ©̂a H$aVo hþE {d{^Þ JwUY_© Xem© gH$Vm h¡ & àË òH$ H$s g§aMZm 

It{ME `{X `h : 

 (1) YZmË_H$ Am`moS>mo\$m°_© narjU XoVm h¡ &  

 (2) H¡${ZµOmamo A{^{H«$`m Xem©Vm h¡ & 

 (3) Q>m°boÝg A{^H$_©H$ H$mo An{MV H$a XoVm h¡ Am¡a Bg_| {H$aob H$m~©Z  

h¡ &  

(ii) {ZåZ{b{IV go gå~Õ A{^{H«$`m {b{IE :  

 (1) dmoë\$-{H$eZa AnM`Z 

 (2) hob-\$mobmS>©-µOoqbñH$s A{^{H«$`m  3+2=5 

 AWdm  
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  (ii) Write the equations involved in the preparation of KMnO4 

from Pyrolusite ore (MnO2).   3+2=5  

   OR 

 (b) (i) Identify the following :  
  (1) Transition  metal  of  3d  series  that  exhibits  only  one  
   oxidation state. 
  (2) Transition  metal  of  3d  series  that  acts  as  a  strong 
   reducing agent in +2 oxidation state in aqueous solution.  

  (ii) Complete and balance the following equations :   

  (1) 
2
72OCr + 14H+ + 6Fe2+   

  (2) KMnO4 
heat  

  (iii) What is Misch metal ? Write its one use.  2+2+1=5 

 

34. (a) (i) An organic compound (X) having molecular formula C5H10O 

can show various properties depending on its structures. 

Draw each of the structures if it  

  (1) gives positive iodoform test.  

  (2)  

  (3)  
 

  (ii) Write the reaction involved in the following :   

  (1) Wolff-Kishner reduction  

  (2) Hell-Volhard-Zelinsky reaction  3+2=5 

 

   OR 
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(I) (i) Amn {ZåZ{b{IV àË òH$ `m¡{JH$ H$mo ~|µOmoBH$ Aåb _| H¡$go ê$nmÝV[aV H$a 

gH$Vo h¢ ?    

 (1) EogrQ>mo\$sZm°Z    

 (2) E{Wb~|µOrZ 

 (3) ~«mo_mo~|µOrZ      

(ii)  hþE H«$_ _| 

ì`dpñWV H$s{OE :  

 (1) O2N  CH2  COOH, F  CH2  COOH, CN  CH2COOH 

                                                                       (Aåbr` ì`dhma)     

 (2) EWoZ¡b, àmonoZ¡b, ã ỳQ>oZmoZ, àmonoZmoZ  

  (Zm{^H$ñZohr `moJO A{^{H«$`mAm| _| A{^{H«$`merbVm) 3+2=5   

35. (H$) 25 C na {ZåZ{b{IV gob H$m {dÚwV²-dmhH$ ~b (emf)  n[aH${bV H$s{OE : 

  Zn (s)  Zn2+ (0·1 M)  H+ (0·01 M)  H2 (g) (1 bar), Pt (s)  

  [{X`m J`m h¡ : 
nZ /2nZ

E  =  0·76 V,  
2H /H

E  = 0·00 V,  log 10 = 1]  

(I) H$mobamD$e H$m Am`Zm| Ho$ ñdV§Ì A{^J_Z H$m {Z`_ ~VmBE & VZwH$aU Ho$ gmW 

?      3+2=5 
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 (b) (i) How can you convert each of the following compounds to 

Benzoic acid ?  
  (1) Acetophenone  
  (2) Ethylbenzene  
  (3) Bromobenzene  

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

property as indicated :   

  (1) O2N  CH2  COOH, F  CH2  COOH, CN  CH2COOH  

     (Acidic character)  
  (2) Ethanal,  Propanal,  Butanone,  Propanone  
   (Reactivity in nucleophilic addition reactions)  3+2=5 
 

35. (a) Calculate the emf of the following cell at 25 C :  

  Zn (s)  Zn2+ (0·1 M)  H+ (0·01 M)  H2 (g) (1 bar), Pt (s)  

  [Given : 
nZ /2nZ

E  =  0·76 V,  
2H /H

E  = 0·00 V,  log 10 = 1]  

(b) State Kohlrausch law of independent migration of ions. Why does 
the conductivity of a solution decrease with dilution ?  3+2=5 



    

56/4/1 1 P.T.O. 

narjmWu àíZ-nÌ H$moS> >H$mo CÎma-nwpñVH$m Ho$ 
_wI-n¥ð >na Adí` {bIo§ & 
Candidates must write the Q.P. Code 
on the title page of the answer-book. 

 

 Series HFG1E/4  àíZ-nÌ H$moS>        
 Q.P. Code   

amob Z§. 
Roll No. 

 
 

agm`Z {dkmZ (g¡ÕmpÝVH$) 
CHEMISTRY (Theory) 

: 3 : 70 
Time allowed : 3 hours Maximum Marks : 70 

 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 23 h¢ & 
 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE àíZ-nÌ H$moS> H$mo narjmWu CÎma-nwpñVH$m Ho$ _wI-n¥ð> 
na {bI| & 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >35 àíZ h¢ & 
 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, CÎma-nwpñVH$m _| àíZ H$m H«$_m§H$ 

Adí` {bI| & 
 Bg  àíZ-nÌ  15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU 

10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ H$mo 
-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

 Please check that this question paper contains 23 printed pages. 
 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. 
 Please check that this question paper contains 35 questions. 
 Please write down the serial number of the question in the  

answer-book before attempting it. 
 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 students will read the question paper only and will not write any 
answer on the answer-book during this period. 

 

56/4/1 

SET-1 

* 



    

56/4/1 2 

: 

: 

(i) 35 

(ii)  

(iii) 1 18 

(iv) 19 25 

(v) 26 30 

(vi) 31 32 

(vii) 33 35 

(viii) 2 2 
2 2 

(ix) 

IÊS> H$ 

 

1 18 18 1=18 

1. {H$gr {XE hþE H$m~©{ZH$ {dbm`H$ _| EH$ `m¡{JH$ nyU©V`m MVwîQ>`Z XoVm h¡ & dmÝQ> hm°\$ 
H$maH$ i   h¡ :  
(a) 4 0 (b) 0 25 

(c) 0 125 (d) 2 0 

 

2. {H$gr eyÝ` H$mo{Q> H$s A{^{H«$`m Ho$ {bE AY©-Am ẁ {ZåZ{b{IV _| go {H$gHo$ ~am~a hmoVr  
h¡ ?  

(a) 
R
k2

 (b) 
2R

k
2
1

  

(c) 
k2

R2
 (d) 

k2
R

  

Ohm± R àmapå^H$ gm§ÐVm h¡ & 
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General Instructions : 

Read the following instructions carefully and strictly follow them : 

(i) This question paper contains 35 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A  Questions no. 1 to 18 are multiple choice (MCQ) type questions, 
carrying 1 mark each.  

(iv) In Section B  Questions no. 19 to 25 very short answer (VSA) type questions, 
carrying 2 marks each.  

(v) In Section C  Questions no. 26 to 30 are short answer (SA) type questions, 
carrying 3 marks each. 

(vi) In Section D  Questions no. 31 and 32 are case-based questions carrying  
4 marks each.  

(vii) In Section E  Questions no. 33 to 35 are long answer (LA) type questions 
carrying 5 marks each.   

(viii) There is no overall choice. However, an internal choice has been provided in  
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and 
2 questions in Section E.  

(ix) Use of calculators is not allowed. 

SECTION A 

Questions no. 1 to 18 are Multiple Choice (MCQ) type Questions, carrying  
1 mark each.  18 1=18 

1. A compound undergoes complete tetramerization in a given organic 
 

(a) 4 0 (b) 0 25 

(c) 0 125 (d) 2 0 

2. The half-life for a zero order reaction equals : 

(a) 
R
k2

 (b) 
2R

k
2
1

  

(c) 
k2

R2
 (d) 

k2
R

  

where R is the initial concentration. 
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3. {ZåZ{b{IV g§aMZmAm| _| go H$m¡Z-gr -D-½byH$mog H$mo {Zê${nV H$aVr h¡ ?  

 

  
 

4. g_yh 12 H$s YmVwAm| (Zn, Cd Am¡a Hg) Ho$ Am`Zm| _| d H$jH$ nyU© ^[aV hmoVo h¢ Am¡a 
Bg{bE do : 
(a) AY©MmbH$m| H$s ^m±{V ì`dhma H$aVo h¢    
(b)   
(c) g§H«$_U YmVwAm| H$s ^m±{V ì`dhma Zht H$aVo h¢ $  
(d) A{VMmbH$m| H$s ^m±{V ì`dhma H$aVo h¢    

5. [Co(NH3)5NO3]SO4  Am¡a  [Co(NH3)5SO4]NO3 Xem©Vo h¢ : 

(a) ~§YZr g_md`dVm   
(b) Am`ZZ g_md`dVm  
(c) Y«wdU g_md`dVm  
(d) Cnghg§`moOZ g_md`dVm  

6. 1-µ\o${Zb-2- moamoàmonoZ H$s EoëH$mohm°br KOH Ho$ gmW A{^{H«$`m _w»`V: XoVr h¡ :  
(a) 1- µ\o${ZbàmonrZ   (b) 3-µ\o${ZbàmonrZ  
(c) 1- µ\o${ZbàmonoZ-3-Am°b $  (d) 1-µ\o${ZbàmonoZ-2-Am°b $   

7. O~ S>mBEo{Wb B©Wa H$mo HI :  
(a) EWoZm°b    (b) Am`moS>mo\$m°_©  
(c) _o{Wb Am`moS>mBS>   (d) E{Wb Am`moS>mBS> 
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3. Which of the following structures represents -D-glucose ?   

 

4. The ions of metals of Group 12 (Zn, Cd and Hg) have completely filled  
d orbitals and so they : 

(a) behave like semiconductors  

(b) are very high melting solids  

(c) do not behave like transition metals  

(d) behave like superconductors  

5. [Co(NH3)5NO3]SO4 and [Co(NH3)5SO4]NO3 exhibit : 

(a) linkage isomerism  

(b) ionization isomerism 

(c) optical isomerism  

(d) coordination isomerism 

6. Reaction of 1-phenyl-2-chloropropane with alcoholic KOH gives mainly :  

(a) 1-phenylpropene (b) 3-phenylpropene 

(c) 1-phenylpropan-3-ol (d) 1-phenylypropan-2-ol  

7. When diethyl ether is heated with excess of HI, it produces : 

(a) ethanol (b) iodoform 

(c) methyl iodide (d) ethyl iodide    
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8. EWoZZmBQ́>mBb H$m gmo{S>`_ Am¡a EoëH$mohm°b Ho$ gmW AnM`Z XoVm h¡ :  
(a) 1-Eo_rZmoàmonoZ    (b) 1-Eo_rZmoEWoZ   
(c) EWoZm°BH$ Aåb   (d) EWoZm_mBS>  

9. 1 _mob 4MnO  H$mo Mn2+ _| AnM{`V H$aZo Ho$ {bE {H$VZo \¡$amS>o Amdí`H$ hm|Jo ?  

(a) 4 (b) 3 

(c) 6 (d) 5 

10. {H$gr A{^{H«$`m 
àmapå^H$ _mZ H$m gmobh JwZm hmo OmVm h¡ & A{^{H«$`m H$s H$mo{Q> h¡ : 
(a) 2·0 (b) 3·5 

(c) 1·5 (d) 2·5 

11. Ob-AnKQ>Z hmoZo na {ZåZ{b{IV _| go H$m¡Z-gm H$m~m}hmBS>́oQ> Ho$db ½byH$mog XoVm h¡ ?  

(a) _mëQ>mog  (b) gyH«$mog 

(c)   (d)    

12. {ZåZ{b{IV _| go {H$g {dQ>m{_Z H$s H$_r go àUmer-aº$mënVm (Pernicious anaemia) 

amoJ hmo OmVm h¡ ? 

(a) {dQ>m{_Z B1  (b) {dQ>m{_Z B2 

(c) {dQ>m{_Z B6 (d) {dQ>m{_Z B12 

13. C6H5CHO + CH3COCH3 OH  C6H5CH = CH  COCH3  

 `h A{^{H«$`m OmZr OmVr h¡ : 

(a) EoëS>mob g§KZZ  

(b) H«$m°g-EoëS>mob g§KZZ 

(c) H¡${ZµOmamo A{^{H«$`m   

(d) \«$sS>ob-H«$mâQ²>g A{^{H«$`m  

14. {ZåZ{b{IV _| go {H$g_| Ho$ÝÐr` na_mUw +3 grH$aU AdñWm Xem©Vm h¡ ?    
(a) K2[Ni(CN)4] (b) K4[Fe(CN)6] 

(c) [Fe(C2O4)3]3  (d) [Cu(NH3)4]2+  
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8. The reduction of ethanenitrile with sodium and alcohol gives :  

(a) 1-aminopropane (b) 1-aminoethane 

(c) Ethanoic acid (d) Ethanamide  

9. How many Faradays are required to reduce 1 mol of 4MnO  to Mn2+ ?  

(a) 4 (b) 3 

(c) 6 (d) 5 

10. In a reaction, the initial concentration of the reactants increases four fold 
and the rate becomes sixteen times its initial value. The order of the 
reaction is : 

(a) 2 0 (b) 3 5 

(c) 1 5 (d) 2 5 

11. On hydrolysis, which of the following carbohydrates gives only glucose ?  

(a) Maltose (b) Sucrose 

(c) Lactose (d) Galactose  

12. Deficiency of which of the following vitamins causes Pernicious anaemia ? 

(a) Vitamin B1 (b) Vitamin B2 

(c) Vitamin B6 (d) Vitamin B12 

13. C6H5CHO + CH3COCH3 OH  C6H5CH = CH  COCH3  

 This reaction is known as : 

(a) Aldol condensation  

(b) Cross-Aldol condensation  

(c)  

(d) Friedel-Crafts reaction  

14. In which of the following does the central atom exhibit an oxidation state 
of +3 ?  

(a) K2[Ni(CN)4] (b) K4[Fe(CN)6] 

 

(c) [Fe(C2O4)3]3  (d) [Cu(NH3)4]2+ 
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15 18  (A) 

(R) 

(a), (b), (c) (d) 

(a) A{^H$WZ (A) Am¡a H$maU (R) XmoZm| ghr h¢ Am¡a H$maU (R), A{^H$WZ (A) H$s 
ghr ì¶m»¶m H$aVm h¡ & 

(b) A{^H$WZ (A) Am¡a H$maU (R) XmoZm| ghr h¢, naÝVw H$maU (R), A{^H$WZ (A) H$s 
ghr ì¶m»¶m  H$aVm h¡ & 

(c) A{^H$WZ (A) ghr h¡, naÝVw H$maU (R) µJbV h¡ & 

(d) A{^H$WZ (A) µJbV h¡, naÝVw H$maU (R) ghr h¡ & 

 

15. (A) : O~ NaCl H$mo nmZr _| {_bm`m OmVm h¡, Vmo {h_m§H$ _| AdZ_Z ào{jV 
{H$`m OmVm h¡ &    

(R) : dmîn Xm~ _| H$_r Ho$ H$maU {db`Z Ho$ {h_m§H$ H$m AdZ_Z hmoVm h¡ &   

 

16. (A) : O~ {dÚwV²-AnKQ>Zr {db`Z H$m VZwH$aU {H$`m OmVm h¡ Vmo Xþ~©b  
{dÚwV²-AnKQ>çm| Ho$ {bE m  VoOr go KQ>Vm h¡ &    

(R) : Xþ~©b {dÚwV²-AnKQ>çm| Ho$ {bE {db`Z H$s VZwVm Ho$ gmW {d`moOZ _mÌm 

_| d¥{Õ hmoVr h¡ &  

 

17. (A) : Zr VWm Hf  H$s {ÌÁ`mAm| Ho$ _mZ bJ^J ~am~a hmoVo h¢ &   

(R) : Zr VWm Hf  XmoZm| EH$g_mZ JwUY_© Xem©Vo h¢ & 

 

18. (A) : Eo{ZbrZ H$m _moZmo~«mo_rZZ Eo_rZmo g_yh H$mo Eogr{Q>bZ Ûmam n[aa{jV H$aHo$ 
AmgmZr go {H$`m Om gH$Vm h¡ &     

(R) : Eogr{Q>bZ, Eo_rZmo g_yh Ho$ g{H«$`U à^md H$mo H$_ H$a XoVm h¡ & 
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For Questions number 15 to 18, 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.  

 

15. Assertion (A) : When NaCl is added to water, a depression in freezing 
point is observed.  

Reason (R) : The lowering of vapour pressure of a solution causes 
depression in the freezing point.  

16. Assertion (A) : m for weak electrolytes shows a sharp decrease when the 

electrolytic solution is diluted.   

Reason (R) : For weak electrolytes, degree of dissociation increases 
with dilution of solution.  

17. Assertion (A) : Zr and Hf have almost identical radii.  

Reason (R) : Both Zr and Hf exhibit similar properties.  

18. Assertion (A) : Monobromination of aniline can be conveniently done by 
protecting the amino group by acetylation.  

Reason (R) : Acetylation decreases the activating effect of the amino 
group.   
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IÊS> I 

19. C6H13Cl AUwgyÌ H$m EopëH$b h¡bmBS> (A) EoëH$mohm°br KOH Ho$ gmW A{^{H«$`m H$aHo$ 

C6H12 AUwgyÌ dmbo Xmo g_md`dr EoëH$sZ (B) Am¡a (C) XoVm h¡ & XmoZm| EoëH$sZ 

hmBS´>moOZrH$aU {H$E OmZo na 2,3-S>mB_o{Wbã ỳQ>oZ XoVo h¢ & A, B Am¡a C H$s g§aMZmE± 

{b{IE &  2 

20. (H$) EWoZm°b Am¡a EogrQ>moZ Ho$ {_lU Ûmam amCëQ> {Z`_ go {H$g àH$ma H$m {dMbZ 

Xem©`m OmVm h¡ ? H$maU Xr{OE &     2 

 AWdm 

(I) pñWa

? EH$ CXmhaU Xr{OE &   2 

21. Cg gob H$m Zm_ ~VmBE Omo :   4
2
1

=2 

(H$) Anmobmo A§V[aj H$m ©̀H«$_ _| Cn`moJ {H$`m J`m Wm &  

(I) dmhZm| Ed§ BÝdQ>©am| _| Cn`moJ {H$`m OmVm h¡ & 

(J) &  

(K) pñWa {d^d Zht XoVm h¡ Am¡a Q́>m§{µOñQ>am| _| Cn`moJ _| bm`m OmVm h¡ &  

22. N2O5 Ho$ àW_ H$mo{Q> {dKQ>Z H$m doJ pñWam§H$ {ZåZ{b{IV g_rH$aU Ûmam {X`m OmVm h¡ :  

  log k = 23 6  
T

K102 4
 

Bg A{^{H«$`m Ho$ {bE Ea n[aH${bV H$s{OE & 2 

 [R = 8·314 J K 1 mol 1] 
 

23. {ZåZ{b{IV A{^{H«$`m H$s {H«$`m{d{Y {b{IE :   2 

 CH2 = CH2 + H2O H  CH3CH2OH   
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SECTION B 

19. An alkyl halide (A) of molecular formula C6H13Cl on treatment with 

alcoholic KOH gives two isomeric alkenes (B) and (C) of molecular 

formula C6H12. Both alkenes on hydrogenation give 2,3-dimethylbutane. 

Write the structures of (A), (B) and (C).  2 

 

20. (a) w is shown by a mixture of 
ethanol and acetone ? Give reason.  2 

   OR 

(b) Define Azeotrope. What type of azeotrope is formed by negative 
 2 

 

21. Name the cell which : 4
2
1

=2 

(a) was used in Apollo Space programme.  

(b) is used in automobiles and inverters.  

(c) is suitable for hearing aids and watches.  

(d) does not give a steady potential and is used in transistors.  

 

22. The rate constant for the first order decomposition of N2O5 is given by 
the following equation :   

  log k = 23 6  
T

K102 4
 

 Calculate Ea for this reaction.  2 

  [R = 8 314 J K 1 mol 1] 

 

23. Write the mechanism of the following reaction :  2 

  CH2 = CH2 + H2O H  CH3CH2OH  
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24. (H$) {ZåZ{b{IV A{^{H«$`mAm| Ho$ CËnmX {b{IE :  2 1=2 

  (i)                            NaOHgm§Ð    

 

(ii)                 + H2NNH  CO  NH2 H   

 
 AWdm 

(I) {ZåZ{b{IV ê$nm§VaUm| H$mo A{YH$V_ Xmo MaUm| _| gånÞ H$s{OE :    2 1=2 

  (i) Q>mbyB©Z go ~|µOmoBH$ Aåb   

(ii) ~|µO¡pëS>hmBS> go 1-µ\o${ZbEWoZm°b  

25. {ZåZ{b{IV Cnghg§`moOZ gÎmmAm| Ho$ AmB©. ỳ.nr.E.gr. Zm_ {b{IE :    2 1=2 

(H$) [Co(NH3)4Cl(NO2)]Cl    

(I) [PtCl2(en)2]2+   

IÊS> J 

26. (H$) (i) EH$ CXmhaU g{hV hmBS>́mo~moam°ZZ-   

  (ii) {ZåZ{b{IV A{^{H«$`m Ho$ CËnmX {b{IE :  

 
(iii) µ\$sZm°b H$s VwbZm _| p-ZmBQ´>moµ\ ?  3 1=3 

 AWdm  
(I) (i) \$sZm°b {ZåZ{b{IV Ho$ gmW A{^{H«$`m H$aVm h¡ :  

 (1) gm§Ð HNO3, Am¡a  
 (2) Obr` NaOH H$s CnpñW{V _| CHCl3 go Am¡a CgHo$ níMmV² 

AåbrH$aU Ûmam ?  
 Ho$db g_rH$aU {b{IE &  

(ii) CH3ONa H$s (CH3)3C  Br Ho$ gmW A{^{H«$`m 2-_o{WbàmonrZ XoVr h¡ 
Z {H$ (CH3)3C  OCH3, ?   2+1=3 
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24. (a) Write the products of the following reactions : 2 1=2 
    

  (i)                            NaOHConc.    

 

(ii)                 + H2NNH  CO  NH2 H   

 

   OR 

 (b) Do the following conversions in not more than two steps :  2 1=2 
 (i) Toluene to Benzoic acid  
 (ii) Benzaldehyde to 1-Phenylethanol   

25. Write IUPAC names of the following coordination entities :   2 1=2 

(a) [Co(NH3)4Cl(NO2)]Cl 

(b) [PtCl2(en)2]2+ 

SECTION C 

26. (a) (i) Write hydroboration-oxidation reaction with an example.  

  (ii) Write the products of the following reaction :  

  

  (iii) Why is p-nitrophenol more acidic than phenol ?  3 1=3 

   OR 

 (b) (i) What happens when phenol reacts with  
   (1) Conc. HNO3, and  

   (2) CHCl3 in presence of aqueous NaOH followed by 

acidification ?  
   Write equations only.    

  (ii) Why does the reaction of CH3ONa with (CH3)3C  Br give  

2-methylpropene and not (CH3)3C  OCH3 ?  2+1=3 



    

56/4/1 14 

27. {ZåZ{b{IV Ho$ H$maU Xr{OE : 3 1=3 

(H$) SN1 A{^{H«$`m Ho$ à{V ~opÝµOb  

(I) ( )-ã ỳQ>oZ-2-Am°b Y«wdU AKyU©H$ h¡, `Ú{n Bg_| {H$aob H$m~©Z na_mUw hmoVm h¡ & 

(J) \$m°_© H$mo ~ÝX Jhar a§JrZ ~moVbm| _| aIm OmVm h¡ &  

28. {ZåZ{b{IV _| go {H$Ýht   Ho$ CÎma Xr{OE : 3 1=3 

(H$) g§̀ moOH$Vm Am~§Y {gÕm§V Ho$ AmYma na [Fe(CN)6]3  _| g§H$aU Ho$ àH$ma H$s 
ì`m»`m H$s{OE & ({X`m J`m h¡ : Fe H$m na_mUw H«$_m§H$ = 26)  

(I) [PtCl2(en)2]2+ Am`Z Ho$ Á`m{_Vr` g_md`d Amao{IV H$s{OE &  

(J) [NiCl4]2   AZwMwå~H$s` h¡ O~{H$ [Ni(CO)4] à{VMwå~H$s` h¡ `Ú{n XmoZm| 
MVwî\ ?  

(K) Cg g_md`dVm H$m Zm_ {b{IE O~ H$moB© C^X§Vr {bJÝS> Ho$ÝÐr` YmVw Am`Z go 
~§{YV hmo & C^X§Vr {bJÝS> H$m EH$ CXmhaU Xr{OE &  

29. `{X ~oÝµOmoBH$ Aåb (M = 122 g mol 1) ~oÝµOrZ _| KmobZo na g§Jw{UV hmoH$a {ÛV`  
~ZmVm hmo Am¡a 27 C na 6·1 g ~oÝµOmoBH$ Aåb H$m 100 mL ~oÝµOrZ _| namgaU Xm~  
6·5 atm hmo, Vmo ~oÝµOmoBH$ Aåb H$m g§JwUZ {H$VZo à{VeV hmoJm ?  3 

 ({X`m J`m h¡ : R = 0·0821 L atm K 1 mol 1)  

30. pñWa Am`VZ na C2H5Cl 

àmßV hþE :  

  C2H5Cl (g)  C2H4 (g) + HCl (g)  

à`moJ g_` (s 1) Hw$b Xm~ (atm) 
1 0 0 4 
2 100 0 6 

 doJ pñWam§H$ n[aH${bV H$s{OE &  3 

 [{X`m J`m h¡ : log 2 = 0·3010,   log 3 = 0·4771,   log 4 = 0·6021] 



    

56/4/1 15 P.T.O. 

27. Account for the following :  3 1=3 

 (a) Benzyl chloride is highly reactive towards SN1 reaction.  

(b) ( )-Butan-2-ol is optically inactive, though it contains a chiral 
carbon atom.  

(c) Chloroform is stored in closed dark coloured bottles.  

28. Answer any three of the following questions : 3 1=3 

 (a) Explain the type of hybridization in [Fe(CN)6]3  on the basis of 

valence bond theory. (Given : Atomic number of Fe = 26)  

(b) Draw the geometrical isomers of [PtCl2(en)2]2+ ion.  

(c) [NiCl4]2  is paramagnetic while [Ni(CO)4] is diamagnetic though 

both are tetrahedral. Why ?  

(d) Name the type of isomerism when ambidentate ligands are 
attached to central metal ion. Give one example of ambidentate 
ligand.  

29. If benzoic acid (M = 122 g mol 1) is associated into a dimer when 
dissolved in benzene and the osmotic pressure of a solution of 6 1 g of 
benzoic acid in 100 mL benzene is 6 5 atm at 27 C, then what is the 
percentage association of benzoic acid ?  3 

 (Given : R = 0 0821 L atm K 1 mol 1)  

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

decomposition of C2H5Cl at a constant volume :   

  C2H5Cl (g)  C2H4 (g) + HCl (g)  

Experiment  Time (s 1) Total pressure 
(atm)  

1 0 0 4 
2 100 0 6 

 Calculate the rate constant.  3 

 (Given : log 2 = 0 3010,   log 3 = 0 4771,   log 4 = 0 6021) 
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IÊS> K 

 

 

31. O¡d- , Am{X go 

{_bH$a ~ZVo h¢ & H$m~m}hmBS´>oQ>, Y«wdU KyU

AWdm do AUw hmoVo h¢ {OZHo$ Ob-AnKQ>Z na Bg àH$ma H$s BH$mB`m± àmßV hmoVr h¢ & BÝh| 

_w»` ê$n go VrZ g_yhm| _| dJuH¥$V {H$`m J`m h¡  _moZmog¡Ho$amBS>, Amo{bJmog¡Ho$amBS> Am¡a 

_mëQ>mog AWdm nm°{bg¡Ho$amBS> O¡go ñQ>mM© Am¡a gobybmog ~ZmVo h¢ &  

 AÝ` O¡d AUw : àmoQ>rZ -  

h¢ & Xg Eo_rZmo Aåb Amdí`H$ Eo_rZmo Aåb H$hbmVo h¢ & àmoQ>rZm| H$s g§aMZm Ed§ AmH¥${V 

H$m AÜ``Z Mma {^Þ ñVam| na {H$`m Om gH$Vm h¡ AWm©V² àmW{_H$, {ÛVr`H$, V¥Vr`H$ Ed§ 

MVwîH$ g§aMZmE± VWm àË`oH$ ñVa nyd© H$s VwbZm _| A{YH$ O{Q>b hmoVo h¢ &  

 {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :  

 (i) ?  1 

 (ii) H$m¡Z-go Eo_rZmo Aåb, Amdí`H$ Eo_rZmo Aåb H$hbmVo h¢ ? 1 

 (iii) ? {H$Ýht Xmo ~bm| Ho$  

Zm_ {b{IE Omo àmoQ>rZ H$s {ÛVr`H$ Am¡a V¥Vr`H$ g§aMZmAm| H$mo ñWm{`Ëd àXmZ 

H$aVo h¢ &  2 

 AWdm  

(iii) EH$ CXmhaU g{hV àmoQ>rZ Ho$ {dH¥$VrH$aU H$mo n[a^m{fV H$s{OE & {dH¥$VrH$aU Ho$ 

Xm¡amZ àmoQ>rZm| H$s {H$Z g§aMZmAm| H$s O¡{dH$ g{H«$`Vm Zï> hmo OmVr h¡ ?  2 



    

56/4/1 17 P.T.O. 

SECTION D 

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

31. Living systems are made up of various complex biomolecules like 
carbohydrates, proteins, nucleic acids, lipids, etc. 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 linkages to form 
disaccharides like sucrose, maltose or polysaccharides like starch and 
cellulose.  

 Another biomolecule : proteins are polymers of -amino acids which are 
linked by peptide bonds. Ten amino acids are called essential amino 
acids. Structure and shape of proteins can be studied at four different 
levels i.e. primary, secondary, tertiary and quaternary, each level being 
more complex than the previous one.  

 Answer the following questions :     

 (i) What is the difference between a glycosidic linkage and peptide 

linkage ?         1 

(ii) Which amino acids are called essential amino acids ?                                1 

(iii) What are the common types of secondary structures of proteins ? 

Write any two forces which stabilise the secondary and tertiary 

structures of protein.  2 

   OR 

(iii) Define denaturation of protein with an example. During 

denaturation which structures of protein lose their biological 

activity ?  2 
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32. , BË`m{X `m¡{JH$m| go ~ZVr h¢ & ò hmBS´>moOZ 
Am~§YZ àX{e©V H$aVr h¢ {Oggo BZHo$ ^m¡{VH$ JwU à^m{dV hmoVo h¢ & EopëH$b Eo_rZm| _| 

 VWm hmBS´>moOZ Am~§YZ H$maH$ àmo{Q>H$ Y«wdr` {dbm`H$m| _| 
à{VñWm{nV A_mo{Z`_ YZm`Z Ho$ ñWm{`Ëd AWm©V² jmaH$Vm H$mo à^m{dV H$aVo h¢ & 
Eoamo_¡{Q>H$ Eo_rZ  
H$aVo h¢ & ZmBQ>́moOZ na_mUw na CnpñWV hmBS´>moOZ na_mUwAm| H$s g§»`m H$m A{^{H«$`m Ho$ 
àH$ma VWm àmßV CËnmX H$s àH¥${V na à^md àmW{_H$, {ÛVr`H$ Ed§ V¥Vr`H$ Eo_rZm| H$s 
nhMmZ VWm {d ôX Ho$ {bE CÎmaXm`r h¡ & Eoamo_¡{Q>H$ db` _| Eo_rZmo g_yh H$s CnpñW{V 
Eoamo_¡{Q>H$ Eo_rZm| H$s A{^{H«$`merbVm H$  S>mBEoµOmo{Z`_ bdU S>mBEµOmo 
g_yh Ho$ AnMm`H$ {ZîH$mgZ Ûmam Eo[ab h¡bmBS>, gm`ZmBS>, µ\$sZm°b VWm EoarZ àmßV H$aZo 
H$s bm^àX {d{Y`m± CnbãY H$amVo h¢ &  

 {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 

 (i) {ZåZ{b{IV H$mo Obr` {db`Z _| CZH$s pKb  hþE H«$_ _| ì`dpñWV 
H$s{OE :  1 

   C2H5NH2,   (C2H5)2NH,   (C2H5)3N 

 (ii) `Ú{n Eo_rZmo g_yh Am°Wm} Ed§ n¡am-{ZX}eH$ hmoVm h¡ {\$a ^r Eo{ZbrZ ZmBQ́>moH$aU Ûmam 
`Woï> _mÌm _| _oQ>m- ?  1 

 (iii) C7H6O2 AUwgyÌ H$m EH$ Eoamo_¡{Q>H$ `m¡{JH$ Obr` A_mo{Z`m go A{^{H«$`m Ho$ 
CnamÝV Ja_ H$aZo na `m¡{JH$ {Z{_©V H$aVm h¡ & `m¡{JH$ 2 Am¡a Obr` 
KOH Ho$ gmW Ja_ H$aZo na C6H7N AUwgyÌ H$m EH$ `m¡{JH$ XoVm h¡ & A, B 
Am¡a C H$s g§aMZmE± {b{IE &  2 

 AWdm  
 (iii) _w»` CËnmXm| H$mo XoVo hþE {ZåZ{b{IV A{^{H«$`mAm| H$mo nyU© H$s{OE :  2 1=2 

   

(1) 

(2) 
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32. Amines are usually formed from nitro compounds, halides, amides, 
imides, etc. They exhibit hydrogen bonding which influences their 
physical properties. In alkyl amines, a combination of electron releasing, 
steric and hydrogen bonding factors influence the stability of the 
substituted ammonium cations in protic polar solvents and thus affect 
the basic nature of amines. In aromatic amines, electron releasing and 
withdrawing groups, respectively increase and decrease their basic 
character. Influence of the number of hydrogen atoms at nitrogen atom 
on the type of reactions and nature of products is responsible for 
identification and distinction between primary, secondary and tertiary 
amines. Presence of amino group in aromatic ring enhances reactivity of 
the aromatic amines. Aryl diazonium salts provide advantageous 
methods for producing aryl halides, cyanides, phenols and arenes by 
reductive removal of the diazo group.   

 Answer the following questions :      

 (i) Arrange the following in the increasing order of their pKb values in 
aqueous solution :   1 

   C2H5NH2 ,   (C2H5)2NH,   (C2H5)3N 

(ii) Aniline on nitration gives a substantial amount of m-nitroaniline, 
though amino group is o/p directing. Why ? 1 

(iii) 7H6O2 on 

2 and aqueous KOH gives a 

6H7N. Write the structures of 
A, B and C.  2 

   OR 
(iii) Complete the following reactions giving main products :  2 1=2 

   

(1) 

(2) 
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IÊS> L> 

33. (H$) (i) 298 K na {ZåZ{b{IV gob H$m {dÚwV²-dmhH$ ~b (emf) n[aH${bV  
H$s{OE : 

   Al (s)  Al3+ (0 001 M)  Ni2+ (0 1 M)  Ni (s)  

   [{X`m J`m h¡ : 
Al/3Al

E =  1 66 V, 
Ni/2Ni

E =  0 25 V, log 10 = 1] 

(ii) EH$ AmboI H$s ghm`Vm go ì`m»`m H$s{OE {H$ à~b {dÚwV²-AnKQ>çm| H$s 

^m±{V Xþ~©b {dÚwV²-AnKQ>ç Ho$ {bE m , _moba MmbH$Vm ( m ) H$mo C1/2 

& 3+2=5  

 AWdm  

 (I) (i) 
+
4NH  Am¡a Cl  73·8 S cm2 mol 1 

Am¡a   76·2 S cm2 mol 1    h¢ &     0·1 M NH4Cl    H$s   MmbH$Vm  
1·29  10 2 S cm 1 h¡ & BgH$s _moba  MmbH$Vm  Am¡a  {d`moOZ  _mÌm 
n[aH${bV H$s{OE &  

(ii) 298 K na {ZåZ{b{IV A{^{H«$`m Ho$ {bE AY©-gob {d^d n[aH${bV 

H$s{OE :  

    Zn2+ + 2e   Zn  

   `{X  [Zn2+] = 0 1 M  Am¡a  
Zn/2Zn

E  =  0 76 V h¡ &  3+2=5 

34. (H$) (i) {ZåZ{b{IV Ho$ {bE H$maU Xr{OE : 

 (1) Zn2+ bdU a§JhrZ h¢ O~{H$ Ni2+ bdU a§JrZ hmoVo h¢ & 

 (2) Cr2+ EH$ à~b AnMm`H$ h¡ & 

 (3) g§H«$_U YmVwE± VWm BZHo$ `m¡{JH$ CËàoaH$s` g{H«$`VmE± Xem©Vo h¢ & 

(ii) (1)  I  Am`Z, Am¡a (2)  Fe2+ Am`Z Ho$ gmW Aåbr` _mÜ`_ _| 4MnO  

 3+2=5 

 AWdm 
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SECTION E 

33. (a) (i) Calculate the emf of the following cell at 298 K :  

   Al (s)  Al3+ (0 001 M)  Ni2+ (0 1 M)  Ni (s)  

   [Given : 
Al/3Al

E =  1 66 V, 
Ni/2Ni

E =  0 25 V, log 10 = 1]  

  (ii) With the help of a graph explain why it is not possible to 
determine m  for a weak electrolyte by extrapolating the 

molar conductivity ( m ) versus C1/2 curve as for strong 

electrolyte.  3+2=5  

   OR 

 (b) (i) The molar conductivities of 
+
4NH  and Cl  ion are  

73 8 S cm2 mol 1 and 76 2 S cm2 mol 1 respectively. The 

conductivity of 0 1 M NH4Cl is 1 29  10 2 S cm 1. Calculate 
its molar conductivity and degree of dissociation.  

  (ii) Calculate the half-cell potential at 298 K for the reaction   

    Zn2+ + 2e   Zn  

   if [Zn2+] = 0 1 M  and  
Zn/2Zn

E  =  0 76 V.  3+2=5 

34. (a) (i) Account for the following :  

  (1) Zn2+ salts are colourless while Ni2+ salts are coloured.  

  (2) Cr2+ is a strong reducing agent.  

  (3) Transition metals and their compounds show catalytic 
   activities.  

  (ii) Write the ionic equations for the oxidizing action of 4MnO  in 

acidic medium with   

  (1) I  ion, and  

  (2) Fe2+ ion.   3+2=5 

   OR  
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 (I) (i) 3d -YmVw G Um`Zm| Ho$ Zm_ {b{IE 

{Og_| YmVw dJ©  

(ii) K2Cr2O7 {db`Z na pH ?  

(iii) Cu+ ?  

(iv) b¡ÝWoZm°̀ S> loUr Ho$ EH$ gXñ` H$m Zm_ ~VmBE Omo +4 

Xem©Zo Ho$ {bE ^br-^m±{V OmZm OmVm h¡ & 

(v) 3d 

àX{e©V H$aVo h¢ & 5 1=5 

35. (H$) ~oÝµO¡pëS>hmBS> H$s$ 2,4-S>mBZmBQ´>mo µ\o${ZbS>mBS´>¡µOmoZ H$s g§aMZm It{ME & 

(I) {ZåZ{b{IV ẁJb _| go H$m¡Z-gm Aåb A{YH$ à~b h¡ ?  

  

(J) amoµOoZ_w§S> AnM`Z go g§~Õ amgm`{ZH$ g_rH$aU {b{IE & 

(K) EopëS>hmBS>m| Am¡a H$sQ>moZm| Ho$ -  

h¡ ? 

(L>) ~oÝµO¡pëS>hmBS> Am¡a ~oÝµOmoBH$ Aåb _| {d ôX H$aZo Ho$ {bE amgm`{ZH$ narjU 

{b{IE &  5 1=5 
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 (b) (i) Name two oxometal anions of the 3d series of the transition 
metals in which the metal exhibits the oxidation state equal 
to its group number.  

  (ii) What is the effect of increasing pH on a solution of K2Cr2O7 ?  

  (iii) Why is Cu+ not stable in aqueous solution ? 

  (iv) Name a member of Lanthanoid series which is well-known to 
exhibit +4 oxidation state.  

  (v) Name two elements of 3d series which show anomalous 
electronic configuration.  5 1=5 

35. (a) Draw structure of the 2,4-dinitrophenylhydrazone of benzaldehyde.  

(b) Which acid of the following pair is a stronger acid ?  

  
(c) Write the chemical equation involved in Rosen   

(d) Why are -hydrogen atoms of aldehydes and ketones acidic in 
nature ?  

(e) Write a chemical test to distinguish between Benzaldehyde and 
Benzoic acid.  5 1=5 
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CHEMISTRY (Theory) 
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        -    23    

  -        -    -  -             
   

        -  35    

          , -        

   -     15        -     10.15 
    10.15   10.30     -     
    -       

 

  Please check that this question paper contains 23 printed pages. 
  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. 
  Please check that this question paper contains 35 questions. 
  Please write down the serial number of the question in the answer-book before attempting it. 
  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. 
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  : 
            :  
 (i)  -   35         
 (ii) -      –  , , ,     
 (iii)   –   1  18     -       
 (iv)   –   19  25       -      
 (v)   –   26  30      -       
 (vi)   –   31  32   -      

 (vii)   –   33  35      -      

 (viii) -         ,    2  ,    2  

,    2       2           

 (ix)       

 

 –  
1.                  

   ?  1 
 (a)    (b)   
 (c)    (d)   
 
2.         ?   1 
 (a) CO   (b) NO2 
 (c) NH3   (d) H2O 
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General Instructions : 
Read the following instructions very carefully and follow them :  
 (i) This Question Paper contains 35 questions. All questions are 

compulsory. 
 (ii) Question Paper is divided into FIVE sections – Section A, B, C, D            

and E. 
 (iii) In section A – question number 1 to 18 are Multiple Choice (MCQ) type 

questions carrying 1 mark each.  
 (iv) In section B – question number 19 to 25 are Very Short Answer (VSA) 

type questions carrying 2 marks each. 
 (v) In section C – question number 26 to 30 are Short Answer (SA) type 

questions carrying 3 marks each. 
 (vi) In section D – question number 31 & 32 are case-based questions carrying 

4 marks each.    
 (vii) In section E – question number 33 to 35 are Long Answer (LA) questions 

carrying 5 marks each.   
 (viii) There is no overall choice. However, an internal choice has been provided in 

2 questions in Section B, 2 questions in Section C, 2 questions in Section D 
and 2 questions in Section E.  

 (ix) Use of calculator is NOT allowed.  
 
 SECTION – A 
1. Auto oxidation of chloroform in air and sunlight produces a poisonous gas 

known as   1 
 (a) Tear gas  (b) Mustard gas 
 (c) Phosgene gas (d) Chlorine gas 
 
2. Which of the following ligands is an ambidentate ligand ? 1 
 (a) CO   (b) NO2 
 (c) NH3   (d) H2O 
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3.     pKb    ?   1 

 (a)  (b)  
 

 (c)  (d)  
 
4.         R

Rlog o           1 

 (a) + k2.303  (b) + k 

 (c) – k2.303  (d) – k 
 
5.  D-, HI           1 
 (a)   (b) n- 
 (c)   (d)  
 
6.        1 
 (a) SN2   
 (b) SN1   
 (c)   SN2     SN1   
 (d) SN1  SN2    
 
7.               ? 1 
 (a)    (b)  
 (c)   (d)      
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3. Among the following, which has the highest value of pKb ? 1 
 (a)  (b)  
 

 (c)  (d)  
 
4. The slope in the plot of   R

Rlog o  vs. time for a first order reaction is 1 

 (a) + k2.303  (b) + k 

 (c) – k2.303  (d) – k 
 
5. When D-glucose reacts with HI, it forms  1 
 (a) Gluconic acid (b) n-hexane 
 (c) Saccharic acid (d) Iodohexane 
 
6. Inversion of configuration occurs in   1 
 (a) SN2 reaction 
 (b) SN1 reaction 
 (c) Neither SN2 nor SN1 reaction 
 (d) SN1 as well as SN2 reaction 
 
7. Solubility of gas in liquid decreases with increase in 1 
 (a) Pressure  (b) Temperature 
 (c) Volume  (d) Number of solute molecules 
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8.         ?   1 
 (a) R = 1k   

la   (b) G = k  
a
l  

 (c) G = k  
la   (d) m = kc 

 
9.                

    ?    1 
 (a) 2, 4-  (b)  NaHSO3 
 (c)   (d) I2  NaOH 
 
10.         ?   1 
 (a) CH3CH2Br + Na+ O–C (CH3)3  CH3CH2 – O – C (CH3)3 
 (b) (CH3)3 C – Cl + Na+ O– CH2CH 3  CH3CH2 – O – C (CH3)3 
 (c) (a)  (b)  
 (d)   (a)    (b) 
 
11.       NaOH     -  ? 1 
 (a) C6H5CHO  (b) CH3CH2CHO 
 (c) (CH3)3C – CHO (d) H – CHO 
 

12.  3A  2B  ,   – d[A]dt     1 

 (a) +32   d[B]dt   (b) +23   d[B]dt  

 (c) +13   d[B]dt   (d) +12  d[B]dt  
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8. Which of the following relations is incorrect ? 1 
 (a) R = 1k   

la   (b) G = k  
a
l  

 (c) G = k  
la   (d) m = kc 

 
9. The reagent that can be used to distinguish acetophenone and 

benzophenone is   1 
 (a) 2, 4-dinitrophenyl hydrazine (b) aqueous NaHSO3 
 (c) Fehling solution (d) I2 and NaOH 
 
10.  Which of the following reactions are feasible ? 1 
 (a) CH3CH2Br + Na+ O–C(CH3)3  CH3CH2–O – C (CH3)3 
 (b) (CH3)3 C – Cl + Na+ O– CH2CH 3  CH3CH2 – O – C(CH3)3 
 (c) Both (a) and (b) 
 (d) Neither (a) nor (b) 
 
11. Which of the following compounds will undergo self-condensation in the 

presence of dilute NaOH solution ?   1 
 (a) C6H5CHO  (b) CH3CH2CHO 
 (c) (CH3)3C – CHO (d) H – CHO 
 
12. For the reaction 3A  2B, rate of reaction – d[A]dt  is equal to  1 

 (a) +32   d[B]dt   (b) +23   d[B]dt  

 (c) +13   d[B]dt   (d) +12  d[B]dt  
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13.       +1  +2      ? 1 
 (a) Mn   (b) Zn 
 (c) Sc   (d) Cu 
 
14.   (III)  (II)    :  1 
 (a) Fe2 [Fe(CN)6]3 (b) Fe4 [Fe(CN)6]3 
 (c) Fe [Fe(CN)6] (d) Fe3 [Fe(CN)6]2 
 
  (A)   (R)              

       
 (a) (A)  (R)     (R), (A)      
 (b) (A)  (R)   ,  (R), (A)       
 (c) (A)  ,  (R)    
 (d) (A)  ,  (R)    
, 

15.  (A) :           H     

      1 
  (R) :      -  -    

    -          
  

 
16.  (A) :           1 
  (R) :               

     
 
17.   (A) :           

      1 
  (R) :             
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13. Which of the following transition metals shows + 1 and + 2 oxidation 
states ?     1 

 (a) Mn   (b) Zn 
 (c) Sc   (d) Cu 
 
14. The formula of the complex Iron (III) hexacyanidoferrate (II) is : 1 
 (a) Fe2 [Fe(CN)6]3 (b) Fe4 [Fe(CN)6]3 
 (c) Fe [Fe(CN)6] (d) Fe3 [Fe(CN)6]2 
 
 Given below are two statements labelled as Assertion (A) and Reason (R). 

Select the most appropriate answer from the options given below : 
 (a) Both (A) and (R) are true and (R) is the correct explanation of (A). 
 (b) Both (A) and (R) are true, but (R) is not the correct explanation of 

(A). 
 (c) (A) is true, but (R) is false. 
 (d) (A) is false, but (R) is true. 
 
15. Assertion (A) : The enthalpy of mixing mix H is equal to zero for an ideal 

solution.     1 
 Reason (R) : For an ideal solution the interaction between solute and 

solvent molecules is stronger than the interactions between solute-
solute or solvent-solvent molecules. 

 
16. Assertion (A) : Molar conductivity decreases with increase in 

concentration.   1 
 Reason (R) : When concentration approaches zero, the molar 

conductivity is known as limiting molar conductivity.   
 
17.  Assertion (A) : Transition metals show their highest oxidation state with 

oxygen.    1 
 Reason (R) : The ability of oxygen to form multiple bonds to metals. 
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18.  (A) :   ,        

        1 
  (R) :    C–Cl        

 
 –  

19.     ?  DNA       ,  -    

 ?      1  2 
 
20.        :  2  1 
 (a) CH3COOH  CH3COCH3    
 

 (b)    
 
21.        : 2  1 
 (a) -  
 (b)     

 
22. (a)  A  B             A   

      B          ? 2  1 
 (b)            

 
23. 25 C    X    Y     120 mm Hg  160 mm Hg   

 X  Y           ,     

       2 



 

56/2/3   11 P.T.O. 

18. Assertion (A) : Chlorobenzene is resistant to nucleophilic substitution 
reaction at room temperature.   1 

 Reason (R) : C–Cl bond gets weaker due to resonance. 
 

SECTION – B 
19. What are nucleic acids ? Why two strands in DNA are not identical but 

are complementary ?   1  2 
 
20. Do the following conversions in not more than two steps : 2  1 
 (a) CH3COOH to CH3COCH3    
 (b)  
 
 
21.  Write the chemical equation involved in the following reactions : 2  1 
 (a) Reimer-Tiemann reaction 
 (b) Acetylation of Salicylic acid 
 
 
22. (a) The conversion of molecule A to B followed second order kinetics. If 

concentration of A increased to three times, how will it affect the rate 
of formation of B ?   2  1 

 (b) Define Pseudo first order reaction with an example. 
 
23.  The vapour pressure of pure liquid X and pure liquid Y at 25 C are 120 

mm Hg and 160 mm Hg respectively. If equal moles of X and Y are mixed 
to form an ideal solution, calculate the vapour pressure of the solution. 2 
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24. (a)   :    2  1 
  (i)              
  (ii) -        (DC)     

  
 

 (b)                

       ?   2 
 
25. (a)          :   2  1 
  (i) [Co(NH3)5(ONO)]2+ 
  (ii) K2[NiCl4] 
                            

 (b)  (i)     ?     
  (ii)     ?     2  1 
 

 –  
26.         :   3  1 
 (a) C5H10             C5H9Cl 

  ? 
 (b)    SN2          

  : 

  2-, 1-, 2--2-   
 (c) -  -   -       ? 
 (d)   A  B    : 
   Mg   A H2O B 
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24.  (a) Give reasons :    2  1 
  (i) Mercury cell delivers a constant potential during its life time. 
  (ii) In the experimental determination of electrolytic conductance, 

Direct Current (DC) is not used. 
OR 

 (b) Define fuel cell with an example. What advantages do the fuel cells 
have over primary and secondary batteries ? 2 

 
25.  (a) Write the IUPAC names of the following : 2  1 
  (i) [Co(NH3)5(ONO)]2+ 
  (ii) K2[NiCl4] 

OR 
 (b) (i) What is a chelate complex ? Give one example. 
  (ii) What are heteroleptic complexes ? Give one example. 2  1 
 

SECTION – C 
26.  Answer any 3 of the following :   3  1 
 (a) Which isomer of C5H10 gives a single monochloro compound C5H9Cl 

in bright sunlight ? 
 (b) Arrange the following compounds in increasing order of reactivity 

towards SN2 reaction : 
  2-Bromopentane, 1-Bromopentane, 2-Bromo-2-methylbutane 
 (c) Why p-dichlorobenzene has higher melting point than those of ortho-

and meta-isomers ? 
 (d) Identify A and B in the following : 
   MgDry ether  A H2O B 
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27. (a)  (i)      : 2 + 1 
   2CH3CH2OH H+413 K  CH3 – CH2 – O – CH2 – CH3 + H2O 
  (ii)  -       -  ? 
                                     
 (b)       3  1 
  (i)   CH3Cl/ AlCl3       ? 
  (ii)   Na2Cr2O7/H+      ? 
  (iii) (CH3)3 C – OH  573 K  Cu       ? 
            

 
28. (a) [Co(en)2Cl2]2+      [Co(en)2Cl2]2+     

       ?   2 + 1 
 (b) [CoF6]3–         
  [  : Co    = 27]   
 
29.       50%    300 K  30     320 K  

10           (Ea)     

 [R = 8.314 JK–1mol–1]   3 
  [  : log 2 = 0.3010, log 3 = 0.4771, log 4 = 0.6021] 
 
30.  F – CH2 – COOH (  = 78 g mol–1)  19.5 g  500 g     

  1C      F – CH2 – COOH   -  

   
 [  :    Kf = 1.86 K kg mol–1].  3 
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27. (a) (i) Write the mechanism of the following reaction : 2 + 1 
   2CH3CH2OH H+413 K  CH3 – CH2 – O – CH2 – CH3 + H2O 
  (ii) Why ortho-nitrophenol is steam volatile while para-nitrophenol is 

not ? 
OR 

 (b) What happens when  
  (i) Anisole is treated with CH3Cl/anhydrous AlCl3 ? 3  1 
  (ii) Phenol is oxidised with Na2Cr2O7/H+ ? 
  (iii) (CH3)3 C – OH is heated with Cu/573 K ? 
  Write chemical equation in support of your answer. 
 
28. (a) Draw the geometrical isomers of [Co(en)2Cl2]2+. Which geometrical 

isomer of [Co(en)2Cl2]2+ is not optically active and why ? 2 + 1 
 (b) Write the hybridisation and magnetic behaviour of [CoF6]3–. 
  [Given : Atomic number of Co = 27]  
 
29.  A first order reaction is 50% complete in 30 minutes at 300 K and in                   

10 minutes at 320 K. Calculate activation energy (Ea) for the reaction.             
[R = 8.314 J K–1 mol–1]   3 

  [Given : log 2 = 0.3010, log 3 = 0.4771, log 4 = 0.6021] 
 
30.  When 19.5 g of F – CH2 – COOH (Molar mass = 78 g mol–1), is dissolved in 

500 g of water, the depression in freezing point is observed to be 1C. 
Calculate the degree of dissociation of F – CH2 – COOH.  

 [Given : Kf for water = 1.86 K kg mol–1]  3 
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 –  
  ,               

  : 
 
31.      -     -  

               HCN, 
NaHSO3, ,          

              

              

               

      
      :    
 (a)     HCl          

            1 
 (b)             ? 1 
 (c) (i)    CH3MgBr         

  : 
   CH3CHO, (CH3)3C – C||O

 – CH3, CH3 – C||O
 – CH3 

  (ii)              2  1   
 

 (c)       :    

  (i) [Ag(NH3)2]+
  

 

  (ii) H2NCONHNH2  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 : 
 

31.  The carbon – oxygen double bond is polarised in aldehydes and ketones 
due to higher electronegativity of oxygen relative to carbon. Therefore 
they undergo nucleophilic addition reactions with a number of 
nucleophiles such as HCN, NaHSO3, alcohols, ammonia derivatives and 
Grignard reagents. Aldehydes are easily oxidised by mild oxidising agents 
as compared to ketones. The carbonyl group of carboxylic acid does not 
give reactions of aldehydes and ketones. Carboxylic acids are considerably 
more acidic than alcohols and most of simple phenols.   

 Answer the following :    
 (a) Write the name of the product when an aldehyde reacts with excess 

alcohol in presence of dry HCl.   1 
 (b) Why carboxylic acid is a stronger acid than phenol ? 1 
 (c) (i) Arrange the following compounds in increasing order of their 

reactivity towards CH3MgBr : 
   CH3CHO, (CH3)3C – C||O

 – CH3, CH3 – C||O
 – CH3 

  (ii) Write a chemical test to distinguish between propanal and 
propanone.    2  1  

OR 
 (c) Write the main product in the following : 

  (i) [Ag(NH3)2]+
  

 

  (ii) H2NCONHNH2  2  1 
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32. ,                 
            ,   
   ,          ,      

            -     
                 

        
     :    
 (a)   ,            

  ?    1 
 (b)  C            ? 1 
 (c)        : 
  (i)   
  (ii)    2  1  
                                 

 (c)        : 
  (i)  
  (ii)     2  1  
 

 –  
33. (a) (I)   :    3 + 2 
   (i)           

            
   

   (ii)    (CH3)3N   (CH3)2 NH      
   (iii)    -        

      
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32.  Carbohydrates are optically active polyhydroxy aldehydes and ketones. 
They are also called saccharides. All those carbohydrates which reduce 
Fehling’s solution and Tollen’s reagent are referred to as reducing sugars. 
Glucose, the most important source of energy for mammals, is obtained by 
the hydrolysis of starch. Vitamins are accessory food factors required in 
the diet. Proteins are the polymers of -amino acids and perform various 
structural and dynamic functions in the organisms. Deficiency of vitamins 
leads to many diseases. 

 Answer the following :    
 (a) The penta-acetate of glucose does not react with Hydroxylamine. 

What does it indicate ?   1 
 (b) Why cannot vitamin C be stored in our body ? 1 
 (c) Define the following as related to proteins : 
  (i) Peptide linkage 
  (ii) Denaturation   2  1 

OR 
 (c) Define the following as related to carbohydrates :  
  (i) Anomers 
  (ii) Glycosidic linkage   2  1 
 

SECTION – E 
33. (a) (I) Give reasons :   3 + 2 
   (i) Aniline on nitration gives good amount of m-nitroaniline, 

though – NH2 group is o/p directing in electrophilic 
substitution reactions. 

   (ii) (CH3)2 NH is more basic than (CH3)3N in an aqueous 
solution. 

   (iii) Ammonolysis of alkyl halides is not a good method to 
prepare pure primary amines.  
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  (II)      : 
   (i)    
   (ii)       

 

 (b) (I)    A, B  C    : 3 + 1 + 1 

   (i) N+2Cl–  CuCN A H2O/H+
 B NH3  C 

   (ii) 
 

Fe/HCl A NaNO2+HCl273 K  B C2H5OH C 

  (II)  -      ? 
  (III)           : 
   C2H5OH, C2H5NH2, (C2H5)3N  
  
34. (a) 2  10–3 M     8  10–5 S cm–1       

  om   404 S cm2mol–1        –  

     3 + 2 
 (b) 298 K       rG  log Kc    
   Ni(s) + 2Ag+(aq) Ni2+(aq) + 2Ag(s) 
    : ENi2+/Ni = – 0.25 V, E o Ag+/Ag = +0.80 V 
  1F = 96500 C mol–1.  
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 (II) Write the reaction involved in the following : 
  (i) Carbyl amine test 
  (ii) Gabriel phthalimide synthesis   

OR 
(b) (I) Write the structures of A, B and C in the following reactions :3 + 1 + 1 

   (i) N+2Cl–  CuCN A H2O/H+
 B NH3  C 

   (ii) 
 

Fe/HCl A NaNO2+HCl273 K  B C2H5OH C 

  (II) Why aniline does not undergo Friedal-Crafts reaction ? 
  (III) Arrange the following in increasing order of their boiling point : 
   C2H5OH, C2H5NH2, (C2H5)3N   

 

34. (a) Conductivity of 2  10–3 M methanoic acid is 8  10–5 S cm–1. 
Calculate its molar conductivity and degree of dissociation if  om for 
methanoic acid is 404 S cm2mol–1.  3 + 2 

 (b) Calculate the rG and log Kc for the given reaction at 298 K : 
   Ni(s) + 2Ag+(aq) Ni2+(aq) + 2Ag(s) 
  Given : ENi2+/Ni = – 0.25 V, E o Ag+/Ag = +0.80 V 
  1F = 96500 C mol–1.  
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35. (a) (I)     :   3 + 2 
   (i) Mn3+/ Mn2+    Eo   Cr3+/ Cr2+      

    
   (ii)    Sc3+    Ti3+    
   (iii)           
  (II) MnO2  KMnO4          
     
 (b) (I)     :    2 + 2 + 1 
   (i)        
   (ii) Ce4+      
  (II)               
  (III)       : 
    Cr2O27– + 2OH–   

_________ 
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35. (a) (I) Account for the following :   3 + 2 
   (i) Eo value for Mn3+/ Mn2+ couple is much more positive than 

that for Cr3+/ Cr2+. 
   (ii) Sc3+ is colourless whereas Ti3+ is coloured in an aqueous 

solution. 
   (iii) Actinoids show wide range of oxidation states. 
  (II) Write the chemical equations for the preparation of KMnO4 

from MnO2.     
    OR 
 (b) (I) Account for the following :    2 + 2 + 1 
   (i) Transition metals form alloys. 
   (ii) Ce4+ is a strong oxidising agent. 
  (II) Write one similarity and one difference between chemistry of 

Lanthanoids and Actinoids.  
  (III) Complete the following ionic equation : 
    Cr2O27– + 2OH–   

____________ 
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