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Code No.
dksM ua-dksM ua-dksM ua-dksM ua-dksM ua-

• Please check that this question paper contains 8 printed pages.

• Code number 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 27 questions.

• Please write down the serial number of the question before attempting it.

• Ñi;k tk¡p dj ysa fd bl iz'u&i=k esa eqfnzr i`"B 8 gSaA

• iz'u&i=k esa nkfgus gkFk dh vksj fn, x, dksM uEcj dks Nk=k mÙkj&iqfLrdk ds eq[k&i`"B ij fy[ksaA

• Ñi;k tk¡p dj ysa fd bl iz'u&i=k esa 27 iz'u gSaA

• Ñi;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ksaA

CHEMISTRY (Theory)

jlk;u foKku ¼lS)kfUrd½jlk;u foKku ¼lS)kfUrd½jlk;u foKku ¼lS)kfUrd½jlk;u foKku ¼lS)kfUrd½jlk;u foKku ¼lS)kfUrd½
Time allowed : 3 hours Maximum Marks : 70

fu/kkZfjr le; : 3 ?k.Vs vf/kdre vad :  70

General Instructions :

(i) All  questions are compulsory.
(ii) Marks for each question are indicated against it.
(iii) Question numbers 1 to 5 are very short-answer, carrying 1 mark each. Answer

these in one word or about one-sentence each.
(iv) Question numbers 6 to 12 are short-answer, carrying 2 marks each. Answer these

in about  30 words each.
(v) Question numbers 13 to 24 are short-answer questions of 3 marks each. Answer

these in about  40 words each.
(vi) Question numbers 25 and 27 are long-answer questions of 5 marks each. Answer

these in about 70 words each.

(vii) Use Log Tables, if necessary. Use of calculators is not permitted.

lkekU; funsZ'klkekU; funsZ'klkekU; funsZ'klkekU; funsZ'klkekU; funsZ'k :

(i) lHkhlHkhlHkhlHkhlHkh iz'u vfuok;Z gSaA

(ii) izR;sd iz'u ds lkeus vad n'kkZ, x, gSaA

(iii) iz'u la[;k 1 ls 5 rd vfr y?kq&mÙkjh; iz'u gSaA izR;sd iz'u ds ,d fy, 11111 vad gSA izR;sd iz'u

dk mÙkj ,d 'kCn ;k ,d okD; esa nhft,A

(iv) iz'u&la[;k 6 ls 12 rd y?kq&mÙkjh; iz'u gSaA izR;sd iz'u ds fy, 2 vad gSaA izR;sd iz'u dk mÙkj

yxHkx 30 'kCnksa esa nhft,A
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(v) iz'u&la[;k 13 ls 24 rd y?kq&mÙkjh; iz'u gSaa izR;sd iz'u ds fy, 3 vad gSaA izR;sd iz'u dk

mÙkj yxHkx 40 'kCnksa esa nhft,A

(vi) iz'u&la[;k 25 ls 27 nh?kZ&mÙkjh; iz'u gSaA izR;sd iz'u ds fy, 5 vad gSaA izR;sd iz'u dk

mÙkj yxHkx 70 'kCnksa esa nhft,A

(vii) vko';drkuqlkj ykWx Vscyksa dk iz;ksx djsaA dSYdqysVjksa ds mi;ksx dh vuqefr ugha gSA

1. Name a substance which on addition to AgCl causes cation vacancy in it. 1

,d inkFkZ dk uke crkb, tks AgCl esa feykus ij mlesa /kuk;uh fjärk dk dkj.k gksrk gSA

2. Mention a large scale use of the phenomenon called ‘reverse osmosis’. 1

^mRØe ijklj.k* dgykus okyh ?kVuk dk ,d cM+s iSekus ij fd, tkus okys mi;ksx dk mYys[k

dhft,A

3. Give an example of a pseudo first order reaction. 1

Nn~e izFke dksfV dh vfHkfØ;k dk ,d mnkgj.k nhft,A

4. Write the IUPAC name of the following : 1
(CH

3
)

2
C = CHCOCH

3

fuEufyf[kr dk IUPAC uke fyf[k, %

(CH
3
)

2
C = CHCOCH

3

5. Mention two properties of acetonitrile because of which it acts as a good solvent. 1

,slhVksukbVªkby ds nks ,sls xq.k/keks± dk mYys[k dhft, ftuds dkj.k ;g ,d vPNs foyk;d dk

dke djrk gSA

6. Draw a diagram showing the formation of bonding and antibonding molecular orbitals by
the LCAO in homonuclear hydrogen molecule. 2

leukfHkdh; gkbMªkstu v.kq esa LCAO }kjk vkcU/ku vkSj izfr&vkcU/ku vkf.od vkWfcZVyksa ds cuus

dks fn[kykrs gq, ,d vkjs[k vkjsf[kr dhft,A

7. Taking a specific example show that ∆S
total

 is a criterion for spontaneity of a change. 2

,d fof'k"V mnkgj.k ysdj ;g fn[kykb, fd ∆S
dqy

ifjorZu dh Lor% izofrZrk ds fy, ,d dlkSVh

gSA

8. Write the cell reactions which occur in lead storage battery (i) when the battery is in
use and (ii) when the battery is on charging. 2

lhlk lapk;d cSVjh esa gksus okyh lsy vfHkfØ;kvksa dks fyf[k, (i) tc cSVjh mi;ksx esa gksrh gS

vkSj (ii) tc ;g pktZ ij gksrh gSA
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9. Give chemical reaction in support of each of the following statements : 2

(i) The +1 oxidation state gets stabilised progressively from Ga to Tl in Group 13.

(ii) All the bonds in PC1
5
 molecule are not equivalent.

fuEufyf[kr izR;sd dFku ds leFkZu esa jklk;fud vfHkfØ;k nhft, %

(i) oxZ 13 esa +1 mip;u voLFkk Øe'k% Ga ls Tl dh vksj tkus ij vf/kd fLFkj gksus yxrh gSA

(ii) PC1
5
v.kq esa lHkh vkca/k rqY; ugha gksrs gSaA

10. Explain the following terms : 2

(i) Asymmetric molecule

(ii) R and S notations

fuEufyf[kr inksa dh O;k[;k dhft, %

(i) vlefer v.kq

(ii) R vkSj S ladsr&i)fr

11. Write the names of the reagents and equations in the conversion of

(i) phenol to salicyl aldehyde

(ii) anisole to p-methoxyacetophenone 2

fuEufyf[kr :ikarj.kksa esa vfHkdkjdksa ds uke vkSj lehdj.kksa dks fyf[k, %

(i) QhukWy dks lSfyfly ,sfYMgkbM esa

(ii) ,sfulksy dks p-esFkkWDlh,slhVksQ+huksu esa

12. Write the modes of free radical polymerization of an alkene. 2

OR

Differentiate   between   addition   and   condensation   polymers   based   on   mode   of
polymerization. Give one example of each type.

,d ,sYdhu ds eqä ewyd cgqydhdj.k dh fof/k;ksa dks fyf[k,A

vFkokvFkokvFkokvFkokvFkok

cgqydhdj.k dh fof/k ds vk/kkj ij ;ksxkRed vkSj la?kuu cgqydksa esa varj Li"V dhft,A izR;sd

izdkj dk ,d&,d mnkgj.k nhft,A

13. What information is given by (i) Radial probability density, R2 and (ii) Radial probability
function, 4 π r2 R2 in hydrogen atom ? How do they vary with r for 1s orbital of

hydrogen atom ? Show diagrammatically. 3

gkbMªkstu ijek.kq esa (i) f=kT; izkf;drk ?kuRo] R2 vkSj (ii) f=kT; izkf;drk Qyu] 4 π r2 R2 }kjk

D;k lwpuk nh tkrh gS \ gkbMªkstu ijek.kq ds 1s vkWfcZVy ds fy, os r ds lkFk dSls ifjofrZr

gksrs gSa \ fp=k }kjk iznf'kZr dhft,A
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14. Calculate the density of silver which crystallises in the face-centred cubic structure. The
distance between the nearest silver atoms in this structure is 287 pm.

(Molar mass of Ag = 107.87 g mol−1,   N
A
 = 6.02 × 1023 mol−1) 3

flYoj ds ?kuRo dk ifjdyu dhft, tks Qyd&dsfUnzr ?kuh; lajpuk esa fØLVfyr gksrk gSA bl

lajpuk esa fudVre flYoj ijek.kqvksa ds chp dh nwjh 287 pm gSA

(Ag dk eksyj nzO;eku = 107.87 g mol−1,   N
A
 = 6.02 × 1023 mol−1)

15. Two elements A and B form compounds having molecular formulae AB
2
 and AB

4
.

When dissolved in 20 g of benzene, 1 g of AB
2
 lowers the freezing point by 2.3 K,

whereas 1 g of AB
4
 lowers it by 1.3 K. The molar depression constant for benzene is

5.1 K kg mol−1. Calculate the atomic masses of A and B. 3

nks rÙo A vkSj B ;kSfxd cukrs gSa ftuds vkf.od lw=k AB
2
vkSj AB

4
gSaA tc 20 g

csUthu esa AB
2
dk 1 g ?kqyrk gS rks fgekad esa 2.3 K dk voueu gksrk gS vkSj tc AB

4
dk 1 g

?kqyrk gS rc fgekad voueu 1.3 K gksrk gSA csUthu dk eksyj voueu fLFkjkad 5.1 K kg mol−1

gSA A vkSj B ds ijekf.od nzO;ekuksa dk ifjdyu dhft,A

16. Calculate the standard Gibbs energy change for the formation of propane at 298 K.

3 C
(graphite)

+ 4 H
2
(g) → C

3
H

8 
(g)

∆
f
 H° for propane, C

3
H

8 
(g),     is  — 103.85 kJ mol−1 .

Given : S°
m
 C

3
H

8
 (g) = 270.2 J K−1 mol−1,  S°

m
 C

(graphite)
 = 5.70 JK-1 mol-1 and

S°
m
 H

2
(g) = 130.68 J K-1 mol-1. 3

298 K ij izksisu ds fuekZ.k ds fy;s ekud fxCl ÅtkZ ifjorZu dks ifjdyu dhft,A

3 C
(xzSQkbV)

+ 4 H
2
(g) → C

3
H

8 
(g)

∆
f
 H° izksisu]   C

3
H

8 
(g) = — 103.85 kJ mol−1 .

fn;k x;k gS : S°
m
 C

3
H

8
 (g) = 270.2 J K−1 mol−1,  S°

m
 C

(xzSQkbV)
 = 5.70 JK-1 mol-1 and

S°
m
 H

2
(g) = 130.68 J K-1 mol-1.

17. Conductivity  of  0.00241 M  acetic acid  is  7.896 × 10−5S cm−1.  Calculate  its  molar

conductivity.    If  ^0  for  acetic  acid is  390.5 S cm2 mol−1, what is  its dissociation

constant ? 3

0.00241 M,slhfVd vEy dh pkydrk 7.896 × 10−5S cm−1 gSA bldh eksyj pkydrk ifjdfyr

dhft,A ;fn ^
0 ,slhfVd vEy ds fy, 390.5 S cm2 mol−1 gks] rks bldk fo;kstu fLFkjkad D;k

gS \
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18. A reaction is first order in A and second order in B.

(i) Write differential rate equation.

(ii) How is the rate affected if the concentration of B is tripled ?

(iii) How is the rate affected when the concentrations of both A and B are doubled ?

What is the significance of rate constant in the rate expression ? 3

,d vfHkfØ;k A esa izFke dksfV dh vkSj B esa f}rh; dksfV dh gSA

(i) vody nj lehdj.k fyf[k,A

(ii) ;fn B dh lkanzrk rhu xquh dj nh tk, rks nj dSls izHkkfor gksrh gS \

(iii) tc A vkSj B nksuksa dh lkanzrk nqxquh dj nh tk, rks nj dSls izHkkfor gksrh gS \

nj O;atd esa nj fLFkjkad dk D;k egÙo gS \

19. How  are  the  colloids  classified  on  the  basis  of the  nature  of interaction  between
dispersed phase and dispersion medium ? Describe an important characteristic of each
class. Which of these sols need stabilising agents for preservation ? 3

OR

What  are  detergents  ?  Give  their  scheme  of classification.   Why  are  the  detergents
preferred over soaps ?

ifjf{kIr izkoLFkk vkSj ifj{ksi.k ek/;e ds chp ikjLifjd fØ;k ds LoHkko ds vk/kkj ij dksykWbMksa

dk oxhZdj.k dSls fd;k tkrk gS \ izR;sd oxZ dk ,d eq[; vfHky{k.k of.kZr dhft,A bu lkWyksa

esa fdlds ifjj{k.k ds fy, LFkk;hdj.k dh vko';drk gksrh gS \

vFkokvFkokvFkokvFkokvFkok

viektZd D;k gksrs gSa \ muds oxhZdj.k dh Ldhe nhft,A budks lkcqu ds Åij ojh;rk D;ksa nh

tkrh gS \

20. Draw a figure to show splitting of degenerate d orbitals in an octahedral crystal field.
How does the magnitude of ∆

o
 decide the actual configuration of d orbitals in a complex

entity ? 3

,d v"VQydh; fØLVy {ks=k esa fMtusjsV d vkWfcZVyksa ds foikVu dks fn[kkus ds fy, ,d fp=k

vkjsf[kr dhft,A ,d dkWEIysDl ,dy esa d vkWfcZVyksa ds okLrfod foU;kl dk fu/kkZj.k ∆
o
dk

ifjek.k dSls djrk gS \

21. Complete the following nuclear reactions : 3

(i)
238

92 
U undergoes α-decay

(ii)
133

56 
Ba undergoes K-capture

(iii)
210

82 
Pb undergoes β-decay
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fuEufyf[kr ukfHkdh; vfHkfØ;kvksa dks iw.kZ dhft, %

(i)
238

92 
U dk α-{k; gksrk gS

(ii)
133

56 
Ba dk K-dSIpj gksrk gS

(iii)
210

82 
Pb dk β-{k; gksrk gS

22. Draw the structure of a carbonyl group and indicate clearly (i) the hybridized state of
carbon, (ii) the σ and π bonds present and (iii) the electrophilic and nucleophilic centres
in it. 3

,d dkcksZfuy xzqi dh lajpuk vkjsf[kr dhft, vkSj Li"V :i ls bUgsa ladsfrd dhft, % (i) dkcZu

dh ladfjr voLFkk] (ii) mifLFkr σ vkSj π vkcU/k vkSj (iii) blesa mifLFkr bysDVªksfQfyd vkSj

U;wfDyvksfQfyd dsUnzA

23. (a) Identify A and B in the following :

(i)  

(ii)  

(b) Explain why the  aromatic  amines  are less  basic than  ammonia  and  aliphatic
amines. 3

fuEufyf[kr esa A vkSj B dh igpku dhft, %

(i)  

(ii)  

(b) O;k[;k dhft, fd ,sjkseSfVd ,sehusa vis{kkÑr veksfu;k vkSj ,sfyQSfVd ,sehuksa ls de {kkjh;

D;ksa gksrh gSaA

24. On the basis of application, how are dyes classified ? Describe essential features of any
two of them. 3

vuqiz;ksx ds vk/kkj ij jatdksa dk oxhZdj.k fdl izdkj djrs gSa \ buesa ls fdUgha nks dh eq[;

fo'ks"krkvksa dk o.kZu dhft,A
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25. (a) Assign appropriate reason for each of the following observations :

(i) Anhydrous A1C1
3
 is used as a catalyst.

(ii) Phosphinic acid behaves as a monoprotic acid.

(iii) SF
6
 is not easily hydrolysed whereas SF

4
 is readily hydrolysed.

(iv) No form of elemental silicon is comparable to graphite.

(b) Draw the structure of XeOF
4
 or BrF

3
. 5

(a) fuEufyf[kr voyksduksa esa ls izR;sd ds fy;s mi;qä dkj.k crykb, %

(i) futZy A1C1
3
,d mRizsjd ds :i esa iz;qä gksrk gSA

(ii) Q+kWfLQfud vEy ,d eksuksizksfVd vEy ds :i esa O;ogkj djrk gSA

(iii) SF
6
vklkuh ls ty&vi?kfVr ugha gksrk gS tcfd SF

4
ljyrk ls ty&vi?kfVr gks tkrk

gSA

(iv) rkfÙod flfydkWu dk dksbZ Hkh :i xzSQkbV ds eqdkcys dk ugha gksrk gSA

(b) XeOF
4 vFkokvFkokvFkokvFkokvFkok BrF

3
dh lajpuk vkjsf[kr dhft,A

26. (a) How would you account for the following :

(i) The transition elements exhibit high enthalpies of atomization.

(ii) The 4d and 5d series of the transition metals have more frequent metal-metal
bonding in their compounds than do the 3d metals.

(iii) There is a greater range of oxidation states among the actinoids than that in the
lanthanoids.

(b) Write the complete chemical equation for each of the following :

(i) An alkaline solution of KMnO
4
 reacts with an iodide.

(ii) An excess of SnCl
2
 solution is added to a solution of mercury (II) chloride. 5

(a) fuEufyf[kr dk vkSfpR; vki dSls fl) djsaxs %

(i) laØe.k rÙo mPp ijek.kohdj.k dh ,UFkSfYi;k¡ iznf'kZr djrs gSaA

(ii) 4d vkSj 5d Js.kh dh laØe.k /kkrq,¡ 3d /kkrqvksa dh rqyuk esa vf/kd cgqyrk ls /kkrq&èkkrq

ca/ku vius ;kSfxdksa esa j[krh gSaA

(iii) ySaFkSukW;Mksa dh vis{kk ,sfDVukW;Mksa esa vkWDlhdj.k voLFkkvksa dk ijkl c`gÙkj gksrk gSA

(b) fuEufyf[kr esa ls izR;sd ds fy;s iw.kZ jklk;fud lehdj.k fyf[k, %

(i) ,d {kkjh; KMnO
4
dk foy;u vk;ksMkbM ds lkFk vfHkfØ;k djrk gSA

(ii) SnCl
2
ds foy;u dks vf/kd ek=kk esa edZjh (II) DyksjkbM ds foy;u esa Mkyk tkrk gSA
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27. Name the products obtained on complete hydrolysis of DNA. Enumerate the structural
differences between DNA and RNA. In what way is  a nucleotide different from a

nucleoside ? Illustrate with examples. 5

OR

Define and classify vitamins. Name the diseases caused due to lack of any three of them.

DNA ds iw.kZ ty&vi?kVu ls izkIr mRiknksa ds uke fyf[k,A DNA vkSj RNA esa lajpukRed vUrjksa

dks vafdr dhft,A ,d U;wfDyvksVkbM] ,d U;wfDyvkslkbM ls fdl izdkj fHké gksrk gS \ mnkgj.kksa

}kjk le>kb,A

vFkokvFkokvFkokvFkokvFkok

foVkfeuksa dh ifjHkk"kk vkSj oxhZdj.k nhft,A mu chekfj;ksa ds uke crkb, tks buesa ls fdUgha rhu

dh dfe;ksa ds dkj.k iSnk gksrh gSaA


