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Code No.
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• 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. Define the term ‘amorphous’. 1

^vfØLVyh;* in dks ifjHkkf"kr dhft,A

2. What is the sum of the mole fractions of  all the components in a three component
system ? 1

rhu ?kVd okys fudk; ds lHkh ?kVdksa ds eksy izHkktksa dk dqy ;ksx D;k gksrk gS \

3. What is meant by an elementary reaction ? 1

,d izkjfEHkd vfHkfØ;k ls D;k vfHkizk; gS \

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

3
)

2
O 

−
COCH

3

OR

H
2
N OCH

3

fuEufyf[kr dk IUPAC uke fyf[k, %
+
NH(CH

3
)

2
O 

−
COCH

3

vFkokvFkokvFkokvFkokvFkok

H
2
N OCH

3

5. Draw the structure of 4-methylpent-3-en-2-one. 1

4&esfFkyisUV&3&bu&2&vksu dh lajpuk vkjsf[kr dhft,A

6. Compare  the  relative stability  of the  following  species  and  indicate  their magnetic
(diamagnetic or paramagnetic) properties : 2

C
2

2−
 and O

2

−

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

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

C
2

2−
 rFkk O

2

−
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7. How   does   molar   conductivity   vary with concentration for (i) weak electrolyte and for

(ii) strong electrolyte ? Give reasons for these variations. 2

(i) nqcZy fo|qr~&vi?kV~; vkSj (ii) izcy fo|qr~&vi?kV~; ds fy;s lkanzrk ds lkFk eksyj pkydrk fdl

izdkj ifjofrZr gksrh gS \ bu ifjorZuksa ds fy;s dkj.k nhft,A

8. Give the chemical reactions as an evidence for each of the following observations : 2
(i) Tin (II) is a reducing agent whereas Pb (II) is not.

(ii) +1 gallium undergoes disproportionation reaction.

fuEufyf[kr voyksduksa esa izR;sd ds fy, izek.k Lo:i jklk;fud vfHkfØ;k,¡ nhft, %

(i) fVu (II) ,d vipk;d gS tcfd Pb (II) ugha gSA

(ii) +1 xSfy;e vlekuqikru vfHkfØ;k nsrk gSA

9. Identify   and   indicate   the   presence   of centre   of chirality,   if any,   in   the   following
molecules. How many stereoisomers are possible for those containing chiral centre ? 2
(i) 1,  2-dichloropropane

(ii) 3-bromo-pent-l-ene

fuEufyf[kr v.kqvksa esa fdjSfyVh dsUnzksa dh mifLFkfr] ;fn gS] dh igpku dhft, vkSj mudk ladsr

dhft,A ftuesa fdjSy dsUnz gSa muds fdrus f=kfoe leko;oh lEHko gSa \

(i) 1, 2-MkbDyksjksizksisu

(ii) 3-czkseks-isaV-1-bZu

10. What happens when ethanol is heated with concentrated sulphuric acid at 453 K ?
Explain the mechanism of this reaction. 2

D;k gksrk gS tc ,FksukWy dks lkanz lY¶;wfjd vEy ds lkFk 453 K ij rIr fd;k tkrk gS \ bl

vfHkfØ;k dh fØ;kfof/k dh O;k[;k dhft,A

11. Write the mode of free radical addition polymerization of an alkene. Clearly indicate the
role of an initiator in it. 2

,d ,sYdhu ds eqä ewyd ;ksxkRed cgqydhdj.k dh fo/kk dks fyf[k,A blesa ,d izkjaHkd

¼bfuf'k,sVj½ dh Hkwfedk dk Li"V :i ls ladsr dhft,A

12. Write the major classes in which the carbohydrates are divided depending upon whether
these undergo hydrolysis, and if so, on the number of products formed.                               2

OR

Explain mutarotation taking D-glucose as an example.

dkcksZgkbMªsVksa ds eq[; oxks± dks fyf[k, ftuesa oxks± ds foHkktu bl vk/kkj ij fd;s x, gksa fd D;k

os ty&vi?kfVr gksrs gSa vkSj ;fn gksrs gSa] rks fdrus mRikn curs gSaA

vFkokvFkokvFkokvFkokvFkok

D-Xywdksl dk mnkgj.k ysdj ifjorhZ /kzqo.k ?kw.kZu ¼E;wVkjksVs'ku½ dh O;k[;k dhft,A
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13. What do you understand by (i) Radial probability density, R2 and (ii) Radial probability
function, 4 π r2 R2 ? Draw the curves which show their variation with r for 2s orbital of
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 \

oØ vkjsf[kr dhft, rks gkbMªkstu ijek.kq ds 2s vkWfcZVy ds fy, r ds lkFk muds ifjorZuksa dks

n'kkZrs gSaA

14. Calculate the value of Avogadro constant from the following data : 3

Density of NaCl = 2.165 g cm−3

Distance between Na+ and Cl− in NaCl = 281 pm

(Molar mass of NaCl = 58.5 g mol−1)

fuEufyf[kr vk¡dM+ksa ls vkoksxknzks fLFkjkad ds eku dk ifjdyu dhft, %

NaCl dk ?kuRo = 2.165 g cm−3

NaCl esa Na+ vkSj Cl− ds chp dh nwjh = 281 pm

(NaCl dk eksyj nzO;eku = 58.5 g mol−1)

15. The elements A and B form purely covalent 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 mass of A and atomic mass of B. 3

rÙo A vkSj B nks 'kq)r% lgla;kstd ;kSfxd cukrs gSa ftuds vkf.od lw=k AB
2
vkSj AB

4
gSaA

vc csUt+hu ds 20 g esa AB
2
dk 1 g ?kqyk;k tkrk gS rks blls fgekad esa 2.3 K dk voueu gksrk

gS] vkSj tc AB
4
dk 1 g ?kqyk;k tkrk gS rks csUt+hu ds fgekad esa 1.3 K dk voueu gksrk gSA

csUt+hu dk eksyj voueu fLFkjkad 5.1 K kg mol−1 gSaA A vkSj B ds ijek.kq nzO;ekuksa dks

ifjdfyr dhft,A

16. Write the Nernst equation and calculate the e.m.f. of the following cell at 298 K : 3
Cu (s) | Cu2+ (0.130 M) || Ag+ (1.00 × 10−4 M) | Ag(s)

Given :  E°
Cu2+/Cu

 = + 0.34 V  and  E°
Ag+/Ag

 = + 0.80 V.

usULVZ lehdj.k dks fyf[k, vkSj 298 K ij fuEufyf[kr lsy dk fo-ok- cy (e.m.f.) ifjdfyr

dhft, %

Cu (s) | Cu2+ (0.130 M) || Ag+ (1.00 × 10−4 M) | Ag(s)

fn;k x;k gS :  E°
Cu2+/Cu

 = + 0.34 V  vkSj  E°
Ag+/Ag

 = + 0.80 V.

17. Following reaction takes place 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 ? Will there be any change in the order

of the reaction with the reduced volume ? 3
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fuEufyf[kr vfHkfØ;k ,d in esa gksrh gS

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

2
 (g).

;fn vfHkfØ;k ik=k dk vk;ru mlds izkjafHkd vk;ru ls ?kVdj ,d&frgkbZ dj fn;k tk,] rks

mijksä vfHkfØ;k nj dSls ifjofrZr gksxh \ D;k vk;ru ds ?kVkus ij vfHkfØ;k dh dksfV esa dksbZ

ifjorZu gksxk \

18. Explain what is observed when
(i) an electrolyte is added to ferric hydroxide sol.
(ii) an emulsion is subjected to centrifugation.
(iii) direct current is passed through a colloidal sol. 3

OR

Define adsorption and write two important differences between physical adsorption and
chemisorption.

fuEufyf[kr ds gksus esa tks ns[kk tkrk gS mldh O;k[;k dhft, %

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

(ii) ,d beY'ku dk vidsanz.k fd;k tkrk gSA

(iii) ,d dksykWbMh lkWy esa ls fn"V fo|qr /kkjk izokfgr dh tkrh gSA

vFkokvFkokvFkokvFkokvFkok

vf/k'kks"k.k dh ifjHkk"kk nhft, vkSj HkkSfrd vf/k'kks"k.k rFkk jklk;fud vf/k'kks"k.k ds chp ds nks

egÙoiw.kZ varjksa dks fyf[k,A

19. Draw a figure to show splitting of degenerate d orbitals in an octahedral field. How is
the magnitude of ∆

o
 affected by (i) nature of ligand and (ii) oxidation state of metal ion ? 3

,d v"VQydh; {ks=k esa leHkza'k d vkWfcZVyksa dk foikVu fn[kykus ds fy, ,d fp=k vkjsf[kr

dhft,A (i) fyxS.M dh izÑfr }kjk rFkk (ii) /kkrq vk;u dh vkWDlhdj.k voLFkk }kjk ∆
o
dk

ifjek.k fdl izdkj ls izHkkfor gksrk gS \

20. Complete the following nuclear reactions : 3

(i) 96
42 

Mo ( . . . n) 97
43 

Tc

(ii) 246
96 

Cm + 12
6 
C → . . . + 4 1

0
n

(iii) 238
92 

U (α, β) → . . .

(Note : Use symbol ‘X’ where element is not known)

fuEufyf[kr ukfHkdh; vfHkfØ;kvksa dks iw.kZ dhft, %

(i) 96
42 

Mo ( . . . n) 97
43 

Tc

(ii) 246
96 

Cm + 12
6 
C → . . . + 4 1

0
n

(iii) 238
92 

U (α, β) → . . .

¼uksV % tgk¡ rÙo dk uke Kkr ugha gS ‘X’ ladsr dk iz;ksx djsa½
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21. Describe simple chemical tests to distinguish between the following pairs of compounds : 3
(i) Propanal and Propanone
(ii) Phenol and Benzoic acid
(iii) Diethyl ether and Propanol

fuEufyf[kr ;kSfxdksa ds ;qXeksa esa igpku djus ds fy;s lkekU; jklk;fud tk¡pksa dk o.kZu dhft, %

(i) izksisuy vkSj izksisuksu esa

(ii) QhukWy vkSj csUt+ksbd vEy esa

(iii) Mkb,fFky bZFkj vkSj izksisukWy esa

22. Give appropriate reasons for each of the following observations : 3
(i) The aromatic amines are weaker bases than aliphatic amines.
(ii) Even under mild conditions aniline on bromination gives 2, 4, 6-tribromoaniline

instantaneously.
(iii) The diazonium ion acts as an electrophile.
fuEufyf[kr voyksduksa esa izR;sd ds fy;s mi;qä dkj.kksa dks nhft, %

(i) ,sjkseSfVd ,sehusa vis{kkÑr ,sfyQSfVd ,sehuksa ds nqcZyrj {kkj gksrh gSaA

(ii) ean ifjfLFkfr;ksa esa Hkh ,sfuyhu dk czksehuhdj.k djus ij rkR{kf.kd :i ls 2] 4] 6&Vªkbczkseks,sfuyhu

izkIr gksrk gSA

(iii) Mkb,t+ksfu;e vk;u ,d bysDVªksQkby dk dk;Z djrk gSA

23. Enumerate the structural differences between DNA and RNA. Write down the structure
of sugar present in DNA. 3
DNA vkSj RNA ds lajpukRed varjksa dks vafdr dhft,A DNA esa mifLFkr 'kdZjk ¼lqxj½ dh

lajpuk fyf[k,A

24. Describe the following with example in each case  : 3
(i) Antioxidants
(ii) Biodegradable detergents
(iii) Hybrid propellants

fuEufyf[kr esa izR;sd dk ,d mnkgj.k ds lkFk o.kZu dhft, %

(i) izfrvkWDlhdkjd

(ii) tSo fuEuhdj.kh; viektZd

(iii) ladj izksisyS.V

25. (a) What is meant by an entropy driven reaction ? How can a reaction with positive
enthalpy and entropy changes be made entropy driven ?

(b) Calculate the standard Gibbs energy change for the formation of propane, C
3
H

8
 (g)

at 298 K.

∆
f
 H° for propane is  — 103.85 kJ mol−1.

3 C
(graphite)

+ 4 H
2
(g) → C

3
H

8 
(g)

Given : S°
m
 C

3
H

8
 (g) = 270.2 J K−1 mol−1, S°

m
 H

2
 (g) = 130.68 J K−1 mol−1,

S°
m
 C

(graphite)
 = 5.74 JK−1 mol−1. 5
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(a) ,UVªkWih pkfyr vfHkfØ;k ls D;k rkRi;Z gS \ /kukRed ,UFkSYih vkSj ,UVªkWih ifjorZuksa okyh ,d

vfHkfØ;k dks fdl izdkj ,UVªkWih pkfyr cuk;k tk ldrk gS \

(b) izksisu] C
3
H

8
 (g) ds 298 K ij fuekZ.k ds fy;s ekud fxCt+ ÅtkZ ifjorZu dk ifjdyu

dhft,A

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

3 C
(xzSQkbV)

+ 4 H
2
(g) → C

3
H

8 
(g)

fn;k x;k gS : S°
m
 C

3
H

8
 (g) = 270.2 J K−1 mol−1, S°

m
 H

2
 (g) = 130.68 J K−1 mol−1,

S°
m
 C

(xzSQkbV)
 = 5.74 JK−1 mol−1.

26. (a) Give reasons for the following observations :

(i) The tendency for catenation decreases down the group in Group 14.

(ii) The decreasing stability of +3 oxidation state with increasing atomic number in
Group 13.

(iii) SF
6
 is not easily hydrolysed though thennodynamieally it should be.

(b) Draw the structures of the following species :

(i) (Si
2
O

7
)6−

(ii) ClO
4

− 5

OR

(a) Assign reasons for the following observations :

(i) PbO
2
 is a stronger oxidising agent than SnO

2
.

(ii) The bond energy of F
2
 is less than that of Cl

2
.

(iii) Sulphur in vapour state exhibits paramagnetism.

(b) Draw the structures of the following species :

(i) ( SiO
3

2− 
)

n

(ii) BrO
4

−

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

(i) oxZ 14 esa Ükà[kyu dh izo`fÙk uhps tkus ij de gksrh tkrh gSA

(ii) oxZ 13 esa ijek.kq la[;k c<+us ds lkFk&lkFk +3 vkWDlhdj.k voLFkk dh fLFkjrk de gksrh

tkrh gSA

(iii) SF
6
ljyrk ls ty&vi?kfVr ugha gksrh gS ;|fi Å"ekxfrdr% bls gksuk pkfg,A
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(b) fuEufyf[kr Lih'kht+ dh lajpukvksa dks vkjsf[kr dhft, %

(i) (Si
2
O

7
)6−

(ii) ClO
4

−

vFkok

(a) fuEufyf[kr voyksduksa ds fy;s dkj.k crykb, %

(i) PbO
2
vis{kkÑr SnO

2
ds izcyrj mipk;d gSA

(ii) F
2
dh ca/ku ÅtkZ vis{kkÑr Cl

2
ds de gSA

(iii) ok"i voLFkk esa lYQj vuqpqEcdh;rk iznf'kZr djrk gSA

(b) fuEufyf[kr Lih'kht+ dh lajpuk,¡ vkjsf[kr dhft, %

(i) ( SiO
3

2− 
)

n

(ii) BrO
4

−

27. (a) Describe  the  variability  of oxidation  states  in  the  first  row  of the  transition
elements (Sc — Cu) and indicate the general trend.

(b) Write chemical reactions involved in the following :

(i) When matte is charged into silica lined converter in the metallurgy of copper.

(ii) When a solution of chromate is acidified.

(iii) A developed photographic film is subjected to fixing. 5

(a) izFke iafä ds laØe.k rÙoksa (Sc — Cu)esa vkWDlhdj.k voLFkkvksa dh ifjorZu'khyrk dk o.kZu

dhft, vkSj muesa tks lkekU; izo`fÙk gS mldks fufnZ"V dhft,A

(b) fuEufyf[kr esa gksus okyh jklk;fud vfHkfØ;kvksa dks fyf[k, %

(i) tc eSV dks dkWij ds /kkrq&fu"d"kZ.k esa flfydk ysfir ifjorZd ¼duoVZj½ esa vkosf'kr

fd;k tkrk gSA

(ii) tc ØksesV ds foy;u dks vEyhÑr fd;k tkrk gSA

(iii) Msosyi dh gqbZ QksVksxzkQh fQYe dk LFkk;hdj.k fd;k tkrk gSA


