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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

dksM ua-dksM ua-dksM ua-dksM ua-dksM ua-

jksy ua-

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 number 1 to 5 are very short-answer questions, carrying 1 mark each.
Answer these in one word or about one sentence each.

(iv) Question number 6 to 12 are short-answer questions, carrying 2 marks each.
Answer these in about 30 words each.

(v) Question number 13 to 24 are short-answer questicms of 3 marks each. Answer
these in about 40 words each.

(vi) Question number 25 to 27are 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 permitte

lkekU; funsZ'k %lkekU; funsZ'k %lkekU; funsZ'k %lkekU; funsZ'k %lkekU; 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 11111 ls 55555 rd vfr y?kq&mÙkjh; iz'u gSaA izR;sd iz'u ds fy, 11111 vad gSA izR;sd iz'u
dk mÙkj ,d 'kCn ;k ,d okD; esa nhft,A

(iv) iz'u&la[;k 66666 ls 1212121212 rd y?kq&mÙkjh; iz'u gSaA izR;sd iz'u ds fy, 22222 vad gSaA izR;sd iz'u dk
mÙkj yxHkx 3030303030 'kCnksa esa nhft,A
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(v) iz'u&la[;k 1313131313 ls 2424242424 rd y?kq&mÙkjh; iz'u gSaA izR;sd iz'u ds fy, 33333 vad gSaA izR;sd iz'u dk
mÙkj yxHkx 4040404040 'kCnksa esa nhft,A

(vi) iz'u&la[;k 2525252525 ls 2727272727 rd nh?kZ&mÙkjh; iz'u gSaA izR;sd iz'u ds fy, 55555 vad gSaA izR;sd iz'u dk
mÙkj yxHkx 7070707070 'kCnksa esa nhft,A

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

1. What is the coordination number in a rock salt type structure ? 1
,d [kfut yo.k izdkj dh lajpuk esa milgla;kstu la[;k D;k gksrh gS \

2. State Raoult’s law for a binary solution containing volatile components. 1

nks ok"i'khy ?kVdksa okys foy;u ds fy, jkmYV dk fu;e fyf[k,A

3. What is meant by order of a reaction being zero ? 1

fdlh vfHkfØ;k dh dksfV 'kwU; gksus dk D;k rkRi;Z gksrk gS \

4. Write the IUPAC name of the following compound : 1

(CH
3
)

3
CCH

2
COOH

fuEu ;kSfxd dk vkbZ-;w-ih-,-lh- (IUPAC) uke fyf[k, %

(CH
3
)

3
CCH

2
COOH

5. Mention one commercial use of N,N-Dimethylaniline (DMA). 1

N, N-MkbesfFky,sfuyhu (DMA) dk ,d okf.kfT;d mi;ksx fyf[k,A

6. State as a mathematical formula the de Broglie relationship for moving particles. What
experimental evidence is available for this concept ? 2

OR

Specify the ranges of values for quantum numbers m
l
 and m

s
 for an electron in an

atom when the n quantum number value for it is 2. What is the significance of these
values for the orbitals ? 2

xfreku d.kksa ds lEcU/k esa ns czkWXyh laca/k dks xf.krh; lw=k ds :i esa fyf[k,A bl ladYiuk ds
fy;s D;k izk;ksfxd izek.k miyC/k gS \

vFkokvFkokvFkokvFkokvFkok

tc fdlh ijek.kq esa bysDVªkWu dh n DokaVe la[;k dk eku 2 gks] rks mldh m
l
 vkSj m

s
 DokaVe

la[;kvksa ds ekuksa dk ifjlj D;k gksxk \ lEc) vkWfcZVyksa ds fy, ;g eku D;k egÙo j[krs
gSa \

7. When can an endothermic process be spontaneous ? Give an example of such a process. 2

,d Å"ek'kks"kh izØe dc Lor% izofrZr gks ldrk gS \ ,sls izØe dk ,d mnkgj.k nhft,A
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8. Write balanced chemical equations for the following reactions : 2

(i)

(ii)

fuEu vfHkfØ;kvksa ds fy, larqfyr jklk;fud lehdj.k fyf[k, %

(i)

(ii)

9. Explain any one of the following statements : 2

(i) The transition metals are well known for the formation of interstitial compounds.

(ii) The largest number of oxidation states are exhibited by manganese in the first
series of transition elements.

fuEu dFkuksa esa ls fdlh ,d dh O;k[;k dhft, %

(i) varjkdk'kh ;kSfxdksa dks cukus ds fy, laØe.k /kkrq,¡ lqizfl) gSaA

(ii) laØe.k rÙoksa  dh izFke Js.kh esa lokZf/kd mip;u voLFkk,¡ eSaxuht }kjk iznf'kZr dh tkrh
gSaA

10. Draw the three dimensional representations of (R)- and (S)- butan-2-ol. 2

(R)- vkSj (S)- C;wVsu&2&vkWy ds f=kfoe fu:i.k vkjsf[kr dhft,A

11. Write chemical reaction equations to illustrate the following reactions : 2

(i) Williamson synthesis of ethers

(ii) Reimer-Tiemann reaction

fuEu vfHkfØ;kvksa dks fn[kkus ds fy, jklk;fud vfHkfØ;k lehdj.kksa dks fyf[k, %

(i) bZFkjksa dk fofy;Elu la'ys"k.k

(ii) jkbej&Vheu vfHkfØ;k

12. Distinguish between addition polymers and condensation polymers and give one example
of each class. 2

;ksxkRed cgqydksa vkSj la?kuu cgqydksa ds chp vUrj Li"V dhft, vkSj izR;sd Js.kh dk ,d&,d
mnkgj.k nhft,A

13. Answer the following in the light of MO theory : 3

(a) Which has a higher bond order, C
2
 or   ?

(b) Which species is not likely to exist, Li
2
 or Be

2
 ?

                                   OR
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(a) Compare the structural shapes of the following species :

SF
6
  and  SF

4

(b) What type of intermolecular forces exist between Cl
2
 and CBr

4
 present in a mutual

solution ? 3

MO ¼vkf.od vkWfcZVy½ fl)kUr ds lanHkZ esa fuEu iz'uksa ds mÙkj nhft, %

(a) C
2
 ;k  esa ls fdldh vkcU/k dksfV mPprj gS \

(b) Li
2
 ;k Be

2
  esa ls fdl Lih'kht+ dk vfLrRo laHko ugha gS \

                        vFkok                        vFkok                        vFkok                        vFkok                        vFkok
(a) fuEufyf[kr Lih'kht+ dh lajpukRed vkÑfr;ksa dh rqyuk dhft, %

SF
6
  vkSj  SF

4

(b) ijLij ?kqfyr voLFkk esa Cl
2
 vkSj CBr

4
 ds chp fdl izdkj dk varjkv.kqd cy dk;Z djrk

gS \

14. (a) Name an element with which silicon can be doped to give an n-type semiconductor.

(b) Which type of crystals exhibits piezoelectricity ? 3

(a) ml rÙo dk uke fyf[k, ftls flfydkWu esa ekfnr djus ij ,d n-Vkbi v/kZpkyd izkIr
gksrk gSA

(b) fdl izdkj ds fØLVy nkc&fo|qr~ ¼iht+ksbysfDVªflVh½ iznf'kZr djrs gSa \

15. The vapour pressure of water is 12.3 kPa at 300 K. Calculate the vapour pressure of a
one molal solution of a non-volatile non-ionic solute in water. 3

300 K ij ty dk ok"i nkc 12.3 kPa ¼fdyks ikLdy½ gksrk gSA ty esa ,d vok"i'khy vkSj
vuk;fud foys; ds ,d eksyy foy;u foy;u dk ok"i nkc ifjdfyr dhft,A

16. Using the values of  and , given herein, calculate the standard molar Gibbs

energy of formation,  for CS
2
 (l). Given :  (CS

2
, l) = 151.34 J K

_
1 mol

_
1,

 (C, graphite) = 5.74 J K
_
1 mol

_
1,  (S, rhombic) = 31.8 JK

_
1 mol

_
1 and

 (CS
2
, l) = 89.70 kJ mol

_
1. 3

 vkSj  ds fn, x, ekuksa dk iz;ksx djrs gq, CS
2
 (l) ds fy, fuekZ.k dh ekud eksyj

fxCl ÅtkZ ] dk eku ifjdfyr dhft,A fn;k x;k gS %  (CS
2
, l) = 151.34 J K

_
1 mol

_
1,

 (C, xzSQkbV) = 5.74 J K
_
1 mol

_
1,  (S, fo"keyack{k) = 31.8 JK

_
1 mol

_
1 vkSj

 (CS
2
, l) = 89.70 kJ mol

_
1.

17. The   rates of most reactions double when   their temperature is raised from 298 K to
308 K. Calculate activation energy of such a reaction. 3

(R = 8.314 J mol_1  K
_
1,   log 2 = 0.3010)

tc rkieku dks 298 K ls 308 K rd c<+k;k tkrk gS rks vf/kdka'k vfHkfØ;kvksa dh nj nqxuh gks tkrh
gSA ,slh vfHkfØ;kvksa dh lfØ;.k ÅtkZ dk ifjdyu dhft,A

(R = 8.314 J mol_1  K
_
1,   log 2 = 0.3010)
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18. State what is observed when
(i) the electrodes connected to a battery are dipped into a sol.
(ii) an electrolyte solution is added to a sol.
(iii) an emulsion is subjected to high speed centrifugation. 3

fyf[k, fd D;k ns[kk tkrk gS tc

(i) cSVjh ls tqM+s bysDVªkWMksa dks fdlh lkWy esa j[kk tkrk gSA

(ii) lkWy esa fdlh fo|qr~&vi?kV~; dk ?kksy feyk;k tkrk gSA

(iii) fdlh beY'ku dk mpp xfr ls vidsUnz.k fd;k tkrk gSA

19. Answer the following questions : 3

(i) Which element in the first series of transition elements does not exhibit variable
oxidation states and why ?

(ii) What happens when a solution of copper (II) sulphate is saturated with ammonia ?

(iii) Why do actinoids, in general, exhibit a greater range of oxidation states than the
lanthanoids ?

fuEu iz'uksa ds mÙkj nhft, %

(i) laØe.k rÙoksa dh izFke Js.kh esa dkSulk rÙo ifjorhZ mip;u voLFkk,¡ iznf'kZr ugha djrk gS vkSj
D;ks \

(ii) D;k gksrk gS tc dkWij (II) lYQ+sV ds foy;u dks veksfu;k ls lar`Ir fd;k tkrk gS \

(iii) ,slk D;ksa gS fd lkekU;rk ySUFkSukW;Mksa dh vis{kk ,sfDVukW;Mksa dh mip;u voLFkkvksa dk ifjlj
vf/kd gS \

20. (a) Illustrate the following with an example each :

(i)  Linkage isomerism

(ii) Coordination isomerism

(b) Why is [NiCl
4
]2

_
 paramagnetic ?   (Ni = 28) 3

(a) fuEu esa ls izR;sd dks ,d&,d mnkgj.k ds lkFk Li"V dhft, %

(i) cU/kd ¼fyadst½ leko;ork

(ii) milgla;kstu leko;ork

(b) [NiCl
4
]2

_
 vuqpqEcdh; D;ksa gksrk gS \ (Ni = 28)

21. Write the nuclear reactions for the following radioactive changes : 3

(i)  undergoes α-decay

(ii)   undergoes β
_
-decay

(iii)  undergoes K-decay

(You can put ‘X’ for the symbol which is not correctly known)
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fuEu jsfM;ks,sfDVo ifjorZuksa ds fy, ukfHkdh; vfHkfØ;kvksa dks fyf[k, %

(i)  dk α-{k; gksrk gS

(ii)   dk β
_
-{k; gksrk gS

(iii)  K-idM+u ¼dSIpj½ djrk gS

¼tgk¡ lgh izrhd Kkr u gks ogk¡ vki ‘X’  dk mi;ksx dj ldrs gSa½

22. Explain the mechanism of nucleophilic addition to a carbonyl group and give one example
of such addition reactions. 3

dkcksZfuy xzqi ij U;wfDyvksfQfyd ;ksx dh fØ;kfof/k dks le>kb, vkSj ,slh ;ksxkRed vfHkfØ;kvksa
dk ,d mnkgj.k fyf[k,A

23. Write the chemical equations for the following chemical reactions : 3

(a) 1-Nitropropene is prepared from acetaldehyde

(b) Benzonitrile is converted to acetophenone

(c) A primary amine is prepared from a primary alkyl halide

fuEu jklk;fud vfHkfØ;kvksa ds fy, jklk;fud lehdj.k fyf[k, %

(a) ,slhVSfYMgkbM ls 1&ukbVªksizksihu cukuk

(b) csUt+ksukbVªkby dk ,slhVksQ+huksu esa :ikarj.k

(c) ,d izkbejh ,sfYdy gSykbM ls izkbejh ,sehu cukuk

24. Mention one important use of each of the following : 3

(i) Equanil
(ii) Sucralose

(iii) Carbon fibres

fuEu esa ls izR;sd dk ,d eq[; mi;ksx fyf[k, %

(i) ,Dosfuy

(ii) lwØSyksl

(iii) dkcZu Qkbcj

25. (a) Write the formulation for the galvanic cell in which the reaction,

Cu (s) + 2 Ag+ (aq)  Cu2+ (aq) + 2 Ag (s)   takes place.

Identify the cathode and the anode reactions in it.

(b) Write Nernst equation and calculate the emf of the following cell :

Sn (s) | Sn2+ (0.04 M) || H+ (0.02 M) | H
2
 (g) (1 bar) | Pt (s)

(Given   ) 2, 3

OR
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(a) Explain with one example each the terms weak and strong electrolytes.

(b) Write the Nernst equation and calculate the emf of the following cell :

Fe (s) | Fe2+ (0-001 M) || H+ (1 M) | H
2
 (g) (1 bar) | Pt (s)

(Given  ) 2, 3

(a) ml xSYoSuh lsy dk la:i.k fyf[k, ftlesa fuEu vfHkfØ;k gksrh gS

Cu (s) + 2 Ag+ (aq)  Cu2+ (aq) + 2 Ag (s)

dSFkksM vkSj ,suksM vfHkfØ;kvksa dh igpku dhft,A

(b) usULVZ lehdj.k dks fyf[k, vkSj fuEu lsy dk fo-ok-c- (emf) ifjdfyr dhft, %

Sn (s) | Sn2+ (0.04 M) || H+ (0.02 M) | H
2
 (g) (1 bar) | Pt (s)

¼fn;k x;k gS  ½

               vFkokvFkokvFkokvFkokvFkok

(a) nqcZy vkSj izcy fo|qr~&vi?kV~;ksa dh ,d&,d mnkgj.k ds lkFk O;k[;k dhft,A

(b) usULVZ lehdj.k dks fyf[k, vkSj fuEu lsy dk fo-ok-c- (emf) ifjdfyr dhft, %

Fe (s) | Fe2+ (0-001 M) || H+ (1 M) | H
2
 (g) (1 bar) | Pt (s)

¼fn;k x;k gS  ½

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

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

2
.

(ii) H
3
PO

2
 acts as a monobasic acid.

(iii) The pKa value for HOCl is higher than that of HOClO.

(b) Draw the structures of the following species :

(i)     Peroxodisulphuric acid, H
2
S

2
O

8

(ii)    Xenon tetrafluoride, XeF
4

2, 3

               OR

(a) Assign reasons for any two of the following observations :

(i) The lower oxidation state becomes more stable with increasing atomic number
in Group 13.

(ii) Hydrogen iodide is a stronger acid than hydrogen fluoride in aqueous solution.

(iii) The basic character among the hydrides of Group 15 elements decreases with
increasing atomic numbers.

(b) Draw the structural formula for  XeOF
4
. 2, 3
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(a) fuEu esa ls fdUgha nks nks nks nks nks dks dkj.k fy[kdj Li"V dhft, %

(i) SnO
2
 dh vis{kk PbO

2
 ,d izcyrj mipk;d gSA

(ii) H
3
PO

2 
,d eukscsfld vEy dh rjg O;ogkj djrk gSA

(iii) HOClO dh vis{kk HOCl ds fy, pKa eku mPp gksrk gSA

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

(i) ijvkWDlksMkblY¶;wfjd vEy] H
2
S

2
O

8

(ii) t+hukWu VsVªk¶yqvksjkbM] XeF
4

               vFkokvFkokvFkokvFkokvFkok

(a) fuEu esa ls fdUgha nks  nks  nks  nks  nks voyksduksa ds fy, vk/kkjewy dkj.kksa dks fyf[k, %

(i) oxZ 13 esa ijek.kq la[;k c<+us ds lkFk fuEu mip;u voLFkk,¡ vf/kd LFkk;h gksrh tkrh
gSaA

(ii) tyh; foy;uksa esa gkbMªkstu ¶+yqvksjkbM dh vis{kk gkbMªkstu vk;ksMkbM vf/kd izcy vEy
gksrk gSA

(iii) oxZ 15 esa rÙoksa ds gkbMªkbMksa dk {kjh; O;ogkj ijek.kq la[;k ds c<+us ds lkFk ?kVrk
tkrk gSA

(b) XeOF
4 
dk lajpuk lw=k vkjsf[kr dhft,A

27. (a) Name   the   three    major   classes    of   carbohydrates    and    give   the    distinctive
characteristic of each class.

(b) What  are  nucleotides  ?  Name  two  classes  of nitrogen  containing  bases  found
amongst nucleotides. 3, 2

OR
(a) Describe the classification of lipids based on their chemical compositions. Mention

the chief chemical characteristic of each class.

(b) Explain the term ‘mutarotation’. 3, 2

(a) dkcksZgkbMªsVksa ds rhu izeq[k oxks± ds uke fyf[k, vkSj izR;sd oxZ dk HksnkRed vfHky{k.k crkb,A

(b) U;wfDyvksVkbM D;k gksrs gSa \ U;wfDyvksVkbMksa esa ik, tkus okys nks ,sls {kkjdksa ds oxks± ds uke
nhft, tks ukbVªkstu ;qä gksaA

vFkokvFkokvFkokvFkokvFkok

(a) muds jk;kfud la?kVu ds vk/kkj ij fyfiMksa ds oxhZdj.k dk o.kZu dhft,A izR;sd oxZ ds eq[;
jklk;fud vfHky{k.k dk mYys[k dhft,A

(b) ^E;wVkjksVs'ku* dh O;k[;k dhft,A


