
1 [P.T.O.56/1/1

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

Roll No.

Series SHC/1 Code No. 56/1/1
Candidates must write the Code on
the title page of the answer-book.jksy ua-

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

fo|kFkhZ mÙkj&iqfLrdk esa dksM ua- vo';
fy[ksA

Please check that this question paper contains 12 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 12 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[ks aAÑi;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ks aAÑi;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ks aAÑi;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ks aAÑi;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] iz'u dk Øekad vo'; fy[ks aA

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.
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(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,d,d,d,d 'kCn ;k ,d,d,d,d,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

(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 number of atoms per unit cell in a body centered cubic structure ? 1

,d dk;&dsfUnzr ?kuh; lajpuk esa izfr ;wfuV lsy ijek.kqvksa dh la[;k D;k gksrh gS \

2. Define osmotic pressure. 2

ijklj.kh nkc dh ifjHkk"kk fyf[k,A

3. For the reaction 1

the rate law is expressed as

rate 

What is the overall order ‘of this reaction ?
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vfHkfØ;k 

ds fy, nj fu;e bl izdkj O;ä fd;k tkrk gS

nj 

bl vfHkfØ;k dh loZlfEefyr dksfV D;k gksxh \

4. Write the IUPAC name of the compound: 1

fuEu ;kSfxd dk IUPAC uke fyf[k, %

5. Why do nitro compounds have high boiling points in comparison with other
compounds of same molecular mass ? 1

leku vkf.od nzO;eku okys vU; ;kSfxdksa dh rqyuk esa ukbVªks ;kSfxdksa ds DoFkukad mPPk D;ksa
gksrs gSa \

6. State ‘Pauli’s exclusion principle’. Explain giving an example how this principle
limits the maximum occupancy of an energy level in an atom. 2

OR

State ‘Aufbau principle’ and give the order in which the energies of orbitals
increase and hence they are filled in that order. 2

^ikSyh dk viotZu fu;e* fyf[k,A mnkgj.k lfgr bl ckr dh O;k[;k dhft, fd ;g fu;e
,d ijek.kq esa fdlh ÅtkZ Lrj dh vf/kdre /kkj.k {kerk dks dSls lhfer djrk gSA

vFkokvFkokvFkokvFkokvFkok

^vkmQckÅ fu;e* fyf[k, vkSj ml Øe dks nhft, ftlesa vkfcZVyksa lEcU/kh ÅtkZ c<+rh gS vkSj
QyLo:i mlh Øe esa os Hkjs Hkh tkrs gSaA
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7. A reaction with  always has an equilibrium constant value greater
than 1. Why ? 2

 okyh vfHkfØ;k dk rqY; fLFkjkad lnk 1 ls vf/kd gksrk gSA D;ksa \

8. Write balanced chemical equations for the following reactions : 2

(i) Aluminium dissolves in aqueous hydrochloric acid

(ii) Tin reacts with a hot alkali solution

fuEufyf[krksa ds fy;s larqfyr jklk;fud lehdj.kksa dks fyf[k, %

(i) ,ysqfefu;e tyh; gkbMªksDyksfjd vEy esa ?kqyrk gSA

(ii) fVu xeZ ,sYdyh foy;u ls vfHkfØ;k djrk gSA

9. Write the structures of the following species: 2

(i) H
3
PO

2
 (ii) H

2
SO

5

fuEu Lih'kht+ dh lajpuk,a vkjsf[kr dhft, %

(i) H
3
PO

2
 (ii) H

2
SO

5

10. Identify whether the following pairs of compounds are structural or geometrical
isomers : 2

(i)

(ii)
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D;k ;kSfxdksa ds fuEu ;qXe lajpukRed vFkok T;kWferh; leko;oh gSa %

(i)

(ii)

11. How would you account for the following : 2

(i) Phenols are much more acidic than alcohols.

(ii) The boiling points of ethers are much lower than those of the alcohols of

comparable molar masses.

fuEufyf[krksa dks vki dSls fl) djsaxs %

(i) ,sYdksgkWyksa dh vis{kk Qhukysa vf/kd vEyh; gksrh gSaA

(ii) ,sYdksgkWyksa dh vis{kk rqyukRed nzO;eku okys bZFkjksa ds DoFkukad de gksrs gSaA

12. Draw the structure of the monomer of each of the following polymers : 2

(i) Polyvinylchloride (PVC) (ii) Nylon-6

fuEu cgqydksa esa ls izR;sd ds ,dyd dh lajpuk vkjsf[kr dhft, %

(i) ikWfyfoukbyDyksjkbM (PVC) (ii) uk;ykWu-6

13. Write the molecular orbital configurations of the following species and rearrange
them in the increasing order of their bond lengths: 3

fuEu Lih'kht+ ds vkf.od vkfcZVy foU;klksa dks fyf[k, vkSj mUgsa muds vkcU/k lkeF;Z ds c<+rs
Øe esa O;ofLFkr dhft, %

  vkSj 
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14. Explain each of the following with a suitable example: 3

(i) Paramagnetism

(ii) Piezoelectric effect

(iii) Frenkel defect in crystals

mi;qä mnkgj.kksa ds lkFk fuEufyf[krksa dh O;k[;k dhft, %

(i) vuqpqEcdRo

(ii) ihtksbysfDVªd izHkko

(iii) fØLVyksa esa ÝsUdsy nks"k

15. In the production of water gas the reaction involved is : 3

For this reaction  is + 134 JK
_1 mol

_1
. Find out the spontaneous feasibility of this

reaction at (i) 25°C and (ii) 1000°C.

okVj xSl ds mRiknu dh vfHkfØ;k gS %

bl vfHkfØ;k ds fy,  gS + 134 JK
_1 

mol
_1 A 25°C vkSj 1000°C rkiekuksa ij bl

vfHkfØ;k ds Lor%pkfyr gksus dh lEHkkouk Kkr dhft,A

16. An antifreeze solution is prepared from 222.6 g of ethylene glycol (C
2
H

4
(OH)

2
)

and 200 g of water. Calculate the molality of the solution. If the density of this

solution be , what will be the molarity of the solution ? 3

222.6 g ,fFkyhu XykbdkWy] (C
2
H

4
(OH)

2
) vkSj 200 g ty dks feykdj ,d izfrfgedkjh

foy;u cuk;k tkrk gSA bl foy;u dh eksydrk ifjdfyr dhft,A ;fn foy;u dk ?kuRo

 gks rks bl foy;u dh eksyjrk D;k gksxh \

17. The decomposition of NH
3
 on platinum surface,   is

a zero order reaction with . What are the rates of production

of N
2
 and H

2
 ? 3
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IySfVue dh lrg ij NH
3
 dk fo?kVu %  ,d 'kwU; dksfV

dh vfHkfØ;k gSA ;fn blds fy,  gks rks N
2
 vkSj H

2
 ds mRiknu dh njsa

D;k gksxh \

18. Explain the following terms giving a suitable example in each case : 3

(i) Emulsification

(ii) Homogeneous catalysis

OR

Define adsorption. Write any two features which distinguish physisorption from
chemisorption. 3

izR;sd ds fy, mi;qä mnkgj.k nsrs gq, fuEu inksa dh O;k[;k dhft, %

(i) beYlhfQds'ku ¼ik;lhdj.k½

(ii) lekaxh mRizsj.kA

vFkokvFkokvFkokvFkokvFkok

vf/k'kks"k.k dh ifjHkk"kk fyf[k,A HkkSfrd&vf/k'kks"k.k vkSj jklk;fud&vf/k'kks"k.k esa varj djus ds
fy;s fdUgha nks y{k.kksa dks fyf[k,A

19. How would you account for the following ? 3

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

(ii) Hydrogen fluoride is much less volatile than hydrogen chloride,

(iii) Interhalogen compounds are strong oxidising agents.

fuEu dks vki dkj.k fy[k dj le>kb;s %

(i) oxZ 13 esa ijek.kq Øekad ds c<+us ds lkFk fupyh mip;u voLFkk,a vf/kd LFkk;h gksrh
tkrh gSaA

(ii) gkbMªkstu DyksjkWbM dh vis{kk gkbMªkstu ¶yqvksjkbM cgqr de ok"i'khy gSA

(iii) var%gSykstu ;kSfxd izcy mipk;h gksrs gSaA
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20. Write the name and draw the structure of each of the following complex
compounds : 3

(i)

(ii)

fuEu dkWEIysDl ;kSfxdksa esa ls izR;sd dk uke fyf[k, vkSj izR;sd dh lajpuk vkjsf[kr dhft, %

(i)

(ii)

21. The net nuclear reaction of a radioactive decay series is written as : 3

Write three pieces of information that you get from the above equation.

,d  jksfM;ks,sfDVo {k; fljht+ dh ifj.kkeh ukfHkdh; vfHkfØ;k bl izdkj fy[kh xbZ gS %

mijksä lehdj.k ls izkIr gksus okyh rhurhurhurhurhu lwpukvksa dks fyf[k,A

22. Give chemical tests to distinguish between the following pairs of compounds : 3

(i) Propanal and propanone

(ii) Methyl acetate and ethyl acetate

(iii) Benzaldehyde and benzoic acid

fuEu ;kSfxd ;qXeksa ds lnL;ksa esa Hksn djus ds fy;s jklk;fud tk¡pksa dks fyf[k, %

(i) izksisuSy vkSj izksikuksu esa

(ii) esfFky ,sflVsV vkSj ,fFky ,sflVsV esa

(iii) csUt+SfYMgkbM vkSj csUtksbd vEy esa

23. How would you achieve the following conversions : 3

(i) Nitrobenzene to aniline
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(ii) An alkyl halide to a quaternary ammonium salt .

(iii) Aniline to benzonitrile

Write the chemical equation with reaction conditions in each case.

vki fuEu :ikarj.k dSls djsaxs %

(i) ukbVªkscsUthu dk ,sfuyhu esa

(ii) ,d ,sfYdy gSykbM dk DokVuZjh veksfu;e yo.k esa

(iii) ,sfuyhu dk csUtksukbVªkby esa

izR;sd ds fy, jklk;fud lehdj.k vkSj dkjd ifjfLFkfr fyf[k,A

24. (i) Give an example of a hybrid propellant. 3

(ii) What are acid dyes ?

(iii) Name a food preservative which is most commonly used by food producers.

(i) gkbfczM izksisyS.V dk ,d mnkgj.k nhft,A

(ii) vkEy jatd D;k gksrs gSa \

(iii) ,d [kk| ifjj{kd dk uke nhft, ftldk mi;ksx [kk| mRikndksa }kjk fd;k tkrk gSA

25. (a) Describe the general trends in the following properties of the first series of
the transition elements : 3

(i) Stability of +2 oxidation state

(ii) Formation of oxometal ions

(b) Assign reason for each of the following: 2

(i) Transition elements exhibit variable oxidation states

(ii) Transition metal ions are usually coloured

OR
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(a) Write the steps involved in the preparation of: 3

(i) K
2
Cr

2
O

7
 from Na

2
CrO

4

(ii) KMnO
4
 from  K

2
MnO

4

(iii) Calomel from corrosive sublimate

(b) What is meant by lanthanoid contraction ? What effect does it have on the
chemistry of the elements which follow lanthanoids ? 2

(a) laØe.k rÙoksa dh izFke Js.kh ds fuEu xq.k/keks± dh lkekU; izo`fÙk;ksa dk o.kZu dhft, %

(i) +2 mip;u voLFkk dk LFkkf;Ro

(ii) vkWDlksesVy vk;uksa dk cuuk

(b) bu dFkuksa ds fy, vk/kkj ewy dkj.k crykb, %

(i) laØe.k rÙo ifjorhZ mip;u voLFkk,a iznf'kZr djrs gSaA

(ii) laØe.k /kkrq vk;u izk;% jax;qä gksrs gSaA

vFkokvFkokvFkokvFkokvFkok

(a) fuEu fuekZ.kksa ds pj.kksa dks fyf[k, %

(i) K
2
Cr

2
O

7 
ls Na

2
CrO

4 
cukuk

(ii) KMnO
4 
ls K

2
MnO

4 
cukuk

(iii) dksjksflo lfCyesV ls dSyksey cukuk

(b) ySUFkSuk;M ladqpu D;k gksrk gS \ ySUFkSuk;Mksa ds mijkUr vkus okys rÙoksa ds jklk;fud
O;ogkj ij bldk D;k izHkko gksrk gS \

26. (a) Calculate the emf of the cell 3

Given : 
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(b) Explain with examples the terms weak and strong electrolytes. 2

OR

(a) The resistance of a conductivity cell containing 0.001 M KC1 solution at
298 K is 1500 Ω. What is the cell constant, if the conductivity of 0.001 M

KCl solution at 298 K is  ? 3

(b) Predict the products of electrolysis in the following: 2

A solution of   with platinum electrodes.

(a) lsy  ds fo-ok-c- (emf) dk ifjdyu

dhft,A fn;k x;k % 

(b) nqcZy vkSj izcy oS|qr vi?kV~;ksa dks mnkgj.k nsdj le>kb,A

vFkokvFkokvFkokvFkokvFkok

(a) 298 K ij 0.001 M KC1 foy;u /kkjd pkydrk lsy dk izfrjks/k 1500 Ω gSA

;fn 298 K ij 0.001 M KCl foy;u dh pkydrk  gks rks lsy
dk fLFkjkad D;k gksxk \

(b) fuEu ds oS|qr vi?kVu ds mRiknksa dh izkxqfä dhft, %

IySfVue bysDVªksMksa ds lkFk  ds foy;u dkA

27. (a) Name the three major classes of carbohydrates and give an example of each

of these classes. 3

(b) Answer the following: 2

(i) What type of linkage is responsible for the primary structure of

proteins ?

(ii) Name the location where protein synthesis occurs in our body.

OR

(a) How are lipids classified ? Give an example of each class. 3
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(b) Explain the following terms : 2

(i) Mutarotation

(ii) Avitaminosis

(a) dkscksZgkbMªsVksa ds rhu eq[; oxks± ds uke nhft, vkSj izR;sd oxZ dk ,d mnkgj.k nhft,A

(b) fuEu iz'ukssa ds mÙkj nhft, %

(i) izksVhuksa dh izkbejh lajpuk ds fy, fdl izdkj dh ca/krk vk/kkj gksrh gS \

(ii) ml LFkku dk uke nhft, tgk¡ gekjs 'kjhj esa izksVhu la'ys"k.k gksrk gSA

vFkokvFkokvFkokvFkokvFkok

(a) fyfiMksa dk oxhZdj.k dSls fd;k x;k gS \ izR;sd oxZ dk ,d&,d mnkgj.k nhft,A

(b) fuEu inksa dh O;k[;k dhft, %

(i) E;wVsjksVs'ku

(ii) ,foVSfeuksfll




