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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. Which point defect lowers the density of a crystal ? 1

dkSulk IokbaV nks"k fØLVy ds ?kuRo dks de dj nsrk gS

2. Write an expression for mole fraction of a component ‘A’ present in a solution with
another component ‘B’. 1

?kVd ‘A’ tks foy;u esa nwljs ?kVd ‘B’ ds lkFk mifLFkr gS] ds eksy va'k dk O;atd fyf[k,A

3. Define activation energy of a reaction. 1

,d vfHkfØ;k dh lfØ;.k ÅtkZ dh ifjHkk"kk nhft,A

4. Arrange the following in the order of their increasing basic character in solution : 1

NH
3
,    EtNH

2
,    Et

2
NH,    Et

3
N.

fuEufyf[kr dks foy;u esa muds {kkjh; LoHkko ds c<+rs Øe esa Js.kh&c) dhft, %

NH
3
,    EtNH

2
,    Et

2
NH,    Et

3
N.

5. Write the IUPAC name of the following : 1

fuEufyf[kr dk IUPAC uke fyf[k, %

6. Write the reactions that occur at the electrodes of lead storage battery (i) when it is in

use and (ii) when it is on charging. 2

OR

Describe the composition of anode and cathode in a mercury cell. Write the electrode
reactions for this cell.
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lhlk lapk;d cSVjh esa bysDVªksMksa ij gksus okyh vfHkfØ;kvksa dks fyf[k, (i) tc cSVjh mi;ksx esa

gksrh gS vkSj (ii) tc cSVjh pkft±x ij gksrh gSA

vFkokvFkokvFkokvFkokvFkok

edZjh lsy esa ,suksM vkSj dSFkksM ds la?kVu dk o.kZu dhft,A bl lsy ds fy;s bysDVªksM dh

vfHkfØ;kvksa dks fyf[k,A

7. Describe mathematically the formation of molecular orbitals in homonuclear diatomic
hydrogen molecule by LCAO method. 2

OR

Compare   the   relative   stability  of the  following  species   and  indicate   their  magnetic
(diamagnetic or paramagnetic) behaviour :

B
2
  and  O

2

2-

LCAO fof/k }kjk leukfHkdh; f}iekf.od gkbMªkstu v.kq esa vkf.od vkWfcZVyksa ds fuekZ.k dk

xf.krh; <ax ls o.kZu dhft,A

vFkokvFkokvFkokvFkokvFkok

fuEufyf[kr Lih'kht+ dh vkisf{kd fLFkjrk dh rqyuk dhft, vkSj muds pqEcdh; ¼izfrpqEcdh;

vFkok vuqpqEcdh;½ xq.k/keZ dk ladsr dhft, %

B
2
  vkSj  O

2

2-

8. Point out the difference between  : 2

(i) chirality and chiral centre, and

(ii) enantiomers and diastereomers.

(i) fdjsfyVh vkSj fdjsy dsanz] vkSj

(ii) ,uSafV;ksejksa vkSj Mk;kLVhjh;ksejksa esa

tks varj gSa mUgsa Li"V dhft,A

9. Describe the mechanism by which the hydroxyl group attached to an aromatic ring is
more acidic than the hydroxyl group attached to an alkyl group. How does the presence

of a nitro group in phenol affect its acidic character ? 2

ml fØ;kfof/k dk o.kZu dhft, ftlds }kjk ,sjkseSfVd oy; ls lEc) gkbMªkWfDly lewg ,sfYdy

lewg ls lEc) gkbMªkWfDly lewg ls vf/kd vEyh; gksrk gSA QhukWy esa ukbVªks lewg dh mifLFkfr

fdl izdkj mlds vEyh; xq.k dks izHkkfor djrh gS \

10. Distinguish between homopolymers and copolymers and give one example for each. 2

lecgqyd rFkk lgcgqyd esa vUrj le>kb, rFkk izR;sd dk ,d mnkgj.k nhft,A
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11. Write the structure of a reagent used for initiating a free radical chain reaction. How

does it act ? 2

eqä ewyd Ükà[kyk vfHkfØ;k dks izkjEHk djus ds fy;s iz;qä ,d vfHkdkjd dh lajpuk fyf[k,A

;g dSls fØ;k djrk gS \

12. The outer electronic configurations of two transition metals are (i) 3d54s2 and (ii) 3d64s2

respectively.  Based  on  this  information  predict  the  relative   stability  of +2   and  +3
oxidation  states  of these   metals.   Which  one  of the  two  exhibits  larger  number  of

oxidation states ? 2

nks laØe.k /kkrqvksa ds cká bysDVªkWfud foU;kl Øe'k% (i) 3d54s2 vkSj (ii) 3d64s2 gSaA bl lwpuk ds

vk/kkj ij bu /kkrqvksa dh +2 vkSj +3 vkWDlhdj.k voLFkkvksa dh vkisf{kr fLFkjrk dh izkxqfä

dhft,A buesa ls dkSu vkWDlhdj.k voLFkk dh vf/kdrj la[;k iznf'kZr djrk gS \

13. 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 1.0 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 nks ;kSfxd cukrs gSa ftuds v.kq lw=k AB
2
vkSj AB

4
gSaA tc csUthu ds 20 g

esa AB
2
dk 1 g ?kqyrk gS rks fgekad esa 2.3 K dh fxjkoV gksrh gS vkSj tc AB

4
dk 1.0 g ?kqyrk

gS rc fgekad 1.3 K de gks tkrk gSA csUthu ds fy;s eksyj voueu fLFkjkad 5.1 K kg mol−1

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

14. Calculate the equilibrium constant for the reaction : 3

Zn (s) + Cu2+ (aq)      Zn2+ (aq) + Cu (s)

Given : E°
Zn2+/Zn

 = — 0.763 V  and  E°
Cu2+/Cu

= + 0.34 V.

vfHkfØ;k

Zn (s) + Cu2+ (aq)      Zn2+ (aq) + Cu (s)

ds fy;s lkE; fLFkjkad dk ifjdyu dhft,A

fn;k x;k gS %  E°
Zn2+/Zn

 = — 0.763 V vkSj  E°
Cu2+/Cu

= + 0.34 V.

15. Define order of a reaction. The following reaction occurs in one step :

2 NO (g) + O
2
 (g)      2 NO

2
 (g).

How will the rate of the above reaction change if the volume of the reaction vessel is
diminished to one-third of its original volume ? Calculate the extent to which the
change will occur. 3

,d vfHkfØ;k dh dksfV ifjHkkf"kr dhft,A fuEu vfHkfØ;k ,d in esa gksrh gS %

2 NO (g) + O
2
 (g)      2 NO

2
 (g).

mijksä vfHkfØ;k dh nj dSls ifjofrZr gksxh ;fn vfHkfØ;k&ik=k dk vk;ru izkjfEHkd vk;ru dk

,d&frgkbZ dj fn;k tk, \ ml lhek dks ifjdfyr dhft, ftl lhek rd ifjorZu gksxkA
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16. Explain what happens when 3

(i) an electrolyte NaCl is added to ferric hydroxide sol.

(ii) a direct current is passed through a colloidal sol.

(iii) an emulsion is subjected to centrifugation.

Li"V dhft, D;k gksrk gS] tc

(i) ,d fo|qr~&vi?kV~; NaCl dks Qsfjd gkbMªkWDlkbM lkWy esa Mkyk tkrk gSA

(ii) ,d dksykWbMh lkWy esa fn"V /kkjk izokfgr dh tkrh gSA

(iii) ,d beY'ku dk vidsUnz.k fd;k tkrk gSA

17. What do you understand by (i) Radial probability density, R2 and (ii) Radial probability
function, 4 π r2 R2 ? Draw the curves obtained by plotting radial probability function
versus r of the electron from the nucleus for 1s and 2s orbitals for hydrogen atom. 3

(i) f=kT; izkf;drk ?kuRo] R2 vkSj (ii) f=kT; izkf;drk Qyu] 4 π r2 R2 ls vki D;k le>rs gSa \ mu

oØksa dks vkjsf[kr dhft, tks rc izkIr gksrs gSa tc gkbMªkstu ijek.kq ds 1s rFkk 2s vkWfcZVyksa ds fy,

bysDVªkWu dh ukfHkd ls nwjh r ds fo#) f=kT; izkf;drk Qyu dks vkysf[kr fd;k tkrk gSA

18. Calculate the density of silver which is known to crystallise in face-centred cubic form.
The distance between the nearest metal atoms is 287 pm.

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

flYoj dk ?kuRo ifjdfyr dhft, tks Qyd&dsfUnzr ?kuh; :i esa fØLVfyr gqvk ik;k tkrk gSA

fudVre /kkrq 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)

19. (a) Write chemical reactions which occur when

(i)     the matte is charged into a converter in the metallurgy of copper.

(ii)    acidified K
2
Cr

2
O

7
 solution reacts with an iron (II) solution.

(b) What is the cause of lanthanoid contraction ? 3

(a) mu jklk;fud vfHkfØ;kvksa dks fyf[k, tks gksrh gSa tc

(i) dkWij ds /kkrq fu"d"kZ.k esa eSV dks ifjorZd esa vkosf'kr fd;k tkrk gSA

(ii) vEyhÑr K
2
Cr

2
O

7
dk foy;u vk;ju (II) foy;u ls vfHkfØ;k djrk gSA

(b) ySaFkSuk;M ladqpu dk D;k dkj.k gS \

20. (a) Draw a figure to show the splitting of degenerate d orbitals in octahedral field.

(b) Write the IUPAC name and draw the structure of coordination entities of

[PtCl(NH
3
)

5
] Cl

3
. 3
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(a) v"VQydh; {ks=k esa viHkz"V d vkWfcZVy ds foikVu dks fn[kykus ds fy;s ,d fp=k vkjsf[kr

dhft,A

(b) [PtCl(NH
3
)

5
] Cl

3 
dk IUPAC uke fyf[k, vkSj blesa leUo; rÙo ¼dksvkWfMZus'ku bfUVVht+½

dh lajpuk vkjsf[kr dhft,A

21. Write one chemical equation each to exemplify the following reactions : 3

(i) Aldol condensation

(ii) Cannizzaro’s reaction

(iii) Hell-Volhard-Zelinsky reaction

fuEufyf[kr vfHkfØ;kvksa dks mn~/k`r djus ds fy, izR;sd ds fy, ,d jklk;fud lehdj.k

fyf[k, %

(i) ,sYMkWy la?kuu

(ii) dSfut+kjks dh vfHkfØ;k

(iii) gsy&oksykMZ&t+sfyaLdh vfHkfØ;k

22. In reference to nuclear chemistry describe what you understand by 3

(i) Nuclear binding energy

(ii) Tracers

(iii) Carbon dating

OR

Describe giving suitable example, each of the following :

(i) Activation analysis

(ii) Thermonuclear reactions

(iii) Breeder reactor

ukfHkdh; jlk;u ds lanHkZ esa fuEufyf[kr ls tks dqN vki le>rs gSa mldk o.kZu dhft, %

(i) U;wDyh; ca/ku ÅtkZ

(ii) vuqjs[kd ¼Vsªlj½

(iii) dkcZu MsfVax

vFkokvFkokvFkokvFkokvFkok

fuEufyf[kr izR;sd ds fy;s mi;qä mnkgj.k nsrs gq, mudk o.kZu dhft, %

(i) lfØ;.k ¼,fDVos'ku½ fo'ys"k.k

(ii) rkiukfHkdh; ¼FkeksZU;wfDy;j½ vfHkfØ;k,¡

(iii) czhMj fj,sDVj
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23. What   are   detergents   ?   Give   the   scheme   of their   classification.  Why  are   synthetic
detergents preferred over soaps ? 3

viektZd D;k gSa \ muds oxhZdj.k dh Ldhe nhft,A lkcquksa ls vf/kd la'ysf"kr viektZdksa dks

ojh;rk D;ksa nh tkrh gS \

24. Write the chemical equation and the condition for preparing each of the following : 3

(i) Ethyl amine from ethyl bromide

(ii) Sulphanilic acid from aniline

(iii) Phenol from aniline

fuEufyf[kr esa izR;sd dks cukus ds fy, jklk;fud lehdj.k vkSj ifjfLFkfr fyf[k, %

(i) ,fFky czksekbM ls ,fFky ,sehu

(ii) ,sfuyhu ls lYQSfufyd vEy

(iii) ,sfuyhu ls QhukWy

25. (a) What is mutarotation ? Explain occurrence of mutarotation in D-glucose.

(b) How are lipids classified ? Give one example of each class. 5

OR

How does DNA replicate ? Describe the mechanism of replication. How is the process
responsible for preservation of heredity ?

(a) ifjorhZ /kzqo.k&?kw.kZu D;k gS \ D-Xywdksl esa ;g fdl izdkj gksrk gS \ le>kb,A

(b) fyfiMksa dk oxhZdj.k dSl fd;k tkrk gS \ izR;sd oxZ dk ,d&,d mnkgj.k nhft,A

vFkokvFkokvFkokvFkokvFkok

DNA dSls izfrÑr gksrs gSa \ izfrÑfr dh fØ;kfof/k dk o.kZu dhft,A ;g izfØ;k vkuqoaf'kdrk ds

ifjj{k.k ds fy;s fdl izdkj mÙkjnk;h gksrh gS \

26. (a) Taking a suitable example show that ∆S
total

 is a criterion for spontaneity of a
change.

(b) 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 is  — 103.85 kJ mol−1 and 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. 5

(a) ,d mi;qä mnkgj.k ysdj ;g fn[kykb, fd ∆S
dqy

,d ifjorZu dh Lor%izofrZrk dh dlkSVh

gSA

(b) 298 K ij izksisu ds fuekZ.k ds fy;s ekud fxCl ÅtkZ ifjorZu dk ifjdyu dhft, %

3 C
(xzSQkbV)

+ 4 H
2
(g) → C

3
H

8 
(g)

∆
f
 H° izksisu ds fy;s gS  — 103.85 kJ mol−1 vkSj 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.



8

27. (a) Assign reasons for each of the following :

(i) Sulphur in vapour state exhibits some paramagnetic behaviour.

(ii) Anhydrous aluminium chloride acts as a catalyst in many organic reactions.

(iii) The bond energy of F − F bond is less than that of Cl − Cl bond.

(b) Draw the structures of the following species :

(i) PCl
5
 (s)

(ii) XeF
4

5

(a) fuEufyf[kr esa izR;sd ds fy;s dkj.k nhft, %

(i) ok"i voLFkk esa xa/kd vuqpqEcdh; O;ogkj iznf'kZr djrk gSA

(ii) cgqr lh dkcZfud vfHkfØ;kvksa esa futZy ,syqfefu;e DyksjkbM mRizsjd dk dk;Z djrk

gSA

(iii) F − F vkca/k dh vkcU/k ÅtkZ Cl − Cl vkca/k ls de gksrh gSA

(b) fuEufyf[kr Lih'kht+ dh lajpukvksa dks vkjsf[kr dhft, %

(i) PCl
5
 (s)

(ii) XeF
4


