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Please check that this question paper contains 27 questions.
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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. Find out the number of atoms per unit cell in a face-centred cubic structure having only
single atoms at its lattice points. 1
tkyd fcUnqvksa ij dsoy ,dy ijek.kq j[kus okyh Qyd&dsfUnzr ?kuh; lajpuk esa izfr bdkbZ lsy
ijek.kqvksa dh la[;k Kkr dhft,A

2. State the condition resulting in reverse osmosis. 1
izfrykse ijklj.k gksus ds fy, vk/kkjewy fLFkfr dk mYys[k dhft,A

3. Express the rate of the following reaction in terms of disappearance of hydrogen in the
reaction 1

fuEufyf[kr vfHkfØ;k

dh nj dks vfHkfØ;k esa gkbMªkstu dh [kir gksus ds :i esa O;ä dhft,A

4. Name the following compound according to IUPAC system : 1

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

5. Why do amines react as nucleophiles ? 1
,sehusa u;wfDyvksQkbyksa ds :i esa vfHkfØ;k D;ksa djrh gSa \

6. (a) Write the mathematical expression for the relationship of wavelength  of a
moving particle and its momentum (p).

(b) What physical meaning is attributed to the square of the absolute value of wave
function,    ? 2

OR

State the  Heisenberg Uncertainty  Principle  and explain  as  to  why  it is  not of real
consequence when applied to a macroscopic object, like a cricket ball. 2

(a) ,d xfreku d.k ds rjaxnS?;Z  vkSj mlds laosx (p) ds lEcU/k ds fy, xf.krh; O;atd dks
fyf[k,A

(b) rjax Qyu ds fujis{k eku ds oxZ]  dk D;k HkkSfrd vFkZ yxk;k tkrk gS \

vFkokvFkokvFkokvFkokvFkok

gkbt+sucxZ ds vfuf'prrk fl)kUr dks fyf[k, vkSj bl ckr dh O;k[;k dhft, fd tc bls fØdsV
dh xsan tSlh cM+h oLrqvksa ij ykxw fd;k tkrk gS] rks dksbZ lkFkZd ifj.kke izkIr D;ksa ugha gksrkA
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7. Define conductivity and molar conductivity for the solution of an electrolyte. 2

fo|qr~&vi?kV~; ds ,d foy;u ds fy, pkydrk vkSj eksyj pkydrk dks ifjHkkf"kr dhft,A

8. How would you account for the following : 2

(i) Sulphur hexafluoride is less reactive than sulphur tetrafluoride.

(ii) Of the noble gases only xenon forms known chemical compounds.

fuEufyf[kr dk leFkZu vki dSls djsaxs %
(i) lYQ+j VsVªk¶yqvksjkbM dh vis{kk lYQ+j gsDlk¶yqvksjkbM de fØ;k'khy gSA
(ii) mRÑ"V xSlksa esa ls dsoy t+hukWu gh Kkr jklk;fud ;kSfxd cukrh gSA

9. On the basis of the standard electrode potential values stated for acid solution, predict
whether Ti4+ species may be used to oxidise FeII to FeIII  . 2

       Reaction    

vEyh; foy;u esa fuEu ekud bysDVªksM foHko ekuksa ds vk/kkj ij izkxqfä dhft, fd D;k Ti4+ Lih'kht+
dks FeII dks FeIII   esa mipf;r djus ds fy, iz;qä fd;k tk ldrk gSA

    vfHkfØ;k     

10. What are chiral objects ? Indicate the presence of centre of chirality, if any, in the
molecules of 3-bromopent-l-ene. 2

fdjSy (Chiral) inkFkZ D;k gksrs gSa \ 3&czkseksiSUV&1&bZu v.kqvksa esa lEHko fdjSy dsUnz dks vafdr
dhft,A

11. How may the following conversions be carried out : 2
(i) Propene to propan-2-ol
(ii) Anisole to phenol
(Write the reaction only.)

fuEu :ikarj.k dSls fd, tk ldrs gSa %
(i) izksihu dks izksisu&2&vkWy esa
(ii) ,sfulksy dks QhukWy esa
¼dsoy vfHkfØ;k fyf[k,A½

12. Write formulae of the monomers of polythene and teflon. 2
ikWfyFkhu ,oa Vs¶ykWu ds ,dydksa ds lw=k fyf[k,A

13. Define bond order in a diatomic molecule. Find the bond order in O
2
 molecule. State and

explain magnetic character of molecular oxygen. 3

fdlh f}ijek.kqd v.kq lEcU/kh vkcU/k dksfV dh ifjHkk"kk nhft,A O
2
 v.kq ds fy, vkcU/k dksfV Kkr

dhft,A vkf.od vkWDlhtu dh pqEcdh; izo`fÙk fyf[k, vkSj bldk vk/kkj le>kb,A
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14. Assign reasons for the following : 3

(i) Phosphorus doped silicon is a semiconductor.

(ii) Schottky defect lowers the density of a solid.

(iii) Some of  the very old glass objects appear slightly   milky instead of  being transparent.

fuEufyf[kr ds fy, dkj.k nhft, %
(i) Q+kWLQksjl ls ekfnr flfydkWu v/kZpkyd gksrk gSA
(ii) 'kkWVdh nks"k Bksl ds ?kuRo dks de dj nsrk gSA
(iii) dk¡p dh cuh dqN vfr izkphu oLrq,¡ ikjn'khZ gksus ds LFkku ij dqN /kqa/kyh fn[kykbZ iM+rh gSaA

15. A 0.1539 molal aqueous solution of cane sugar  has a freezing
point of 271 K while the freezing point of pure  water is 273.15 K.  What will be the
freezing point of an aqueous solution containing 5 g of  glucose 
per 100 g of solution ? 3

b{kq&'kdZjk ¼vkf.od nzO;eku ½ ds 0-1539 eksyy tyh; foy;u dk fgekad 271 K gS

tcfd 'kq) ty dk fgekad 273.15 K gksrk gSA Xywdksl ¼vkf.od nzO;eku ½ ds
ml tyh; foy;u dk fgekad D;k gksxk ftlds 100 xzke foy;u esa 5 xzke Xywdksl ?kqyk gks \

16. Calculate the standard cell potential of the galvanic cell in which the following reaction
takes place : 3

Also calculate the  value of the reaction.

(Given : 

ml xSYoSfud lsy ds ekud lsy foHko dk ifjdyu dhft, ftlesa fuEu vfHkfØ;k gksrh gS %

vfHkfØ;k ds fy,  eku Hkh ifjdfyr dhft,A
(fn;k x;k gS % 

17. The rate constant for a first order reaction is  How much time will it take to
reduce the concentration of the reactant to 1/10th   of its initial value ? 3

,d izFke dksfV dh vfHkfØ;k dk nj fu;rkad  gSA vfHkdkjd dh izkjafHkd lkanzrk dks de
gksdj 1@10 Hkkx gks tkus esa fdruk le; yxsxk \

18. Describe the following types of colloids, giving an example for each : 3

(i) Multimolecular colloids

(ii) Macromolecular colloids
                     OR

Explain the following terms with a suitable example in each case : 3
(i) Shape-selective catalysis

(ii) Dialysis
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fuEu izdkj ds dksykWbMksa ds fy, ,d&,d mnkgj.k nsrs gq, mudk o.kZu dhft, %

(i) cgqvkf.od dksykWbM

(ii) c`gr~vkf.od dksykWbM

                      vFkokvFkokvFkokvFkokvFkok

,d&,d mi;qä mnkgj.k ds lkFk fuEu inksa dh O;k[;k dhft, %

(i) vkÑfr&p;uh; mRizsj.k

(ii) viksgu ¼Mk;fyfll½

19. How would you account for the following : 3

(i) The transition elements have high enthalpies of atomisation.

(ii) The transition metals and their compounds are found to be good catalysts in many
processes.

fuEufyf[kr ds fy, dkj.k Li"V dhft, %

(i) laØe.k rÙoksa dh d.khdj.k ,UFkSfYi;k¡ mPp ekuh gksrh gSaA

(ii) laØe.k /kkrq,¡ vkSj muds ;kSfxd cgqr ls izØeksa esa vPNs mRizsjd dk dk;Z djrs gSaA

20. Describe for any two of the following complex ions, the type of hybridization, shape and
magnetic property : 3

(i)

(ii)

(iii)

(At. Nos.   Fe = 26,   Co = 27,   Ni = 28)

fuEufyf[kr dkWEIysDl vk;uksa esa ls fdUgha nks  nks  nks  nks  nks ds fy, ladj.k jhfr] vkÑfr vkSj pqEcdh; izo`fÙk dk
o.kZu dhft, %

(i)

(ii)

(iii)

¼ijek.kq Øekad Fe = 26,   Co = 27,   Ni = 28½

21. Complete the following statements for nuclear reactions : 3

(i)

(ii)

(iii)

(Note: You may use 'X’ as symbol if the correct symbol in a reaction is not known)



656/1

fuEu ukfHkdh; vfHkfØ;kvksa ds fy, izLrqfr;ksa dks iw.kZ dhft, %

(i)

(ii)

(iii)

¼uksV % ;fn vfHkfØ;k esa mfpr izrhd Kkr u gks rks mlds LFkku ij vki 'X’  dk iz;ksx dj ldrs
gSa½

22. Write one chemical equation for each, to illustrate the following reactions : 3
(i) Rosenmund reduction
(ii) Cannizzaro reaction
(iii) Fischer esterification

,d&,d jklk;fud lehdj.k fy[kdj fuEu vfHkfØ;kvksa dks Li"V dhft, %

(i) jksts+ueq.M vip;u

(ii) dSfut+kjks vfHkfØ;k

(iii) fQ+'kj ,LVjhdj.k

23. Account for any two of the following : 3

(a) Amines are basic substances while amides are neutral.

(b) Nitro compounds have higher boiling points than the hydrocarbons having almost
the same molecular mass.

(c) Aromatic amines are weaker bases than aliphatic amines.

fuEu esa ls fdUgha nks nks nks nks nks ds vk/kkjewy dkj.k fyf[k, %

(a) ,sehusa {kkjdh; inkFkZ gSa tcfd ,sekbM mnklhu gksrs gSaA

(b) yxHkx leku vkf.od nzO;eku okys gkbMªksdkcZuksa dh vis{kk ukbVªks ;kSfxdksa ds DoFkukad vf/kd
mPp gksrs gSaA

(c) ,sfyQSfVd ,sehuksa dh vis{kk ,sjkseSfVd ,sehusa nqcZy {kkj gksrs gSaA

24. (a) Describe and illustrate with an example each, a mordant dye and a detergent,

(b)     Give an example of a liquid .propellant. 3

(a) ekWMSZUV jatd vkSj viektZd inkFkks± dk ,d&,d mnkgj.k nsdj o.kZu dhft,A

(b) rjy izksisyS.V dk ,d mnkgj.k nhft,A

25. (a) Prove that  for a system which is not isolated.

(b) The decomposition of Fe
2
O

3
 is a non-spontaneous process

Show that the reduction of Fe
2
O

3
 by CO can be made spontaneous by coupling with

the following reaction :

2, 3

OR
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(a) Define the following terms :
(i) Entropy
(ii) A spontaneous process

(b) Given below are the standard Gibbs energy changes for two reactions at 1773 K :

Discuss the possibility of reducing Al
2
O

3
 with carbon at this temperature. Given that :

2, 3

(a) fl) dhft, fd fdlh vfo;qä fudk; ds fy, 
fudk; iw.kZ

(b) Fe
2
O

3 
dk vi?kVu

,d Lor% izofrZr izØe ugha gSA

bl ckr dks fl) dhft, fd CO }kjk Fe
2
O

3
 dk vip;u fuEu vfHkfØ;k dks lkFk tksM+dj

Lor% izofrZr cuk;k tk ldrk gS %

               vFkokvFkokvFkokvFkokvFkok

(a) fuEu inksa dh ifjHkk"kk nhft, %
(i) ,UVªkWih
(ii) ,d Lor% izofrZr izØe

(b) 1773 K ij fuEu nks vfHkfØ;kvksa ds fy, ekud fxCl ÅtkZ ifjorZu fn, x, gSa %

bl rkieku ij dkcZu }kjk Al
2
O

3
 ds vip;u dh lEHkkouk dk foospu dhft,A fn;k x;k gS%

26. (a) Assign reasons for the following :
(i) PbO

2
 is a stronger oxidising agent than SnO

2
.

(ii) In solid state PCl
5
 behaves as an ionic species,

(iii) Aluminium chloride (A1C1
3
) is very often used as a catalyst.

(b) What is the structural difference between orthosilicates and pyrosilicates ? 3, 2
               OR

(a) Assign reasons for the following :
(i) The acid strengths of acids increase in the order

            HF < HCl < HBr < HI

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

(iii) H
3
PO

2
 behaves as a monoprotic acid.

(b) Draw the structures of the following compounds :
(i) SF

4

(ii) XeF
2

3, 2
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(a) fuEu ds fy, dkj.k nhft, %
(i) SnO

2
 dh vis{kk PbO

2
 ,d vf/kd izcy mipk;d gSA

(ii) Bksl voLFkk esa PCl
5
 dk O;ogkj ,d vk;fud Lih'kht+ tSlk gksrk gSA

(iii) ,syqfefu;e DyksjkbM (A1C1
3
) izk;% ,d mRizsjd ds :i esa iz;qä fd;k tkrk gSA

(b) vkWFkksZflfydsVksa vkSj ik;jksflfydsVksa ds chp lajpukRed Hksn D;k gS \

               vFkokvFkokvFkokvFkokvFkok

(a) fuEu ds fy, dkj.k nhft, %
(i) vEyksa ds vEy lkeF;Z ds c<+us dk Øe gS

            HF < HCl < HBr < HI

(ii) oxZ 13 esa ijek.kq Øekad ds c<+us ds lkFk U;wure mip;u voLFkk vf/kd LFkk;h gksrh
tkrh gSA

(iii) H
3
PO

2 
dk O;ogkj ,d eksuksizksfVd vEy dk gSA

(b) fuEu ;kSfxdksa dh lajpuk,¡ vkjsf[kr dhft, %
(i) SF

4

(ii) XeF
2

27. (a) Answer the following questions briefly :
(i)     What are reducing sugars ?
(ii)    What is meant by denaturation of a protein ?
(iii)   How is oxygen replenished in our atmosphere ?

(b) Define enzymes. 3, 2
                OR

(a) Answer the following questions briefly :
(i) What are any two good sources of vitamin A ?
(ii) What are nucleotides ?
(iii) Give an example of simple lipids.

(b) How are carbohydrates classified ? 3, 2

(a) fuEu iz'uksa ds mÙkj la{ksi esa fyf[k, %

(i) vipk;d 'kdZjk,¡ ¼'kqxj½ D;k gksrh gSa \

(ii) izksVhu ds foÑrhdj.k ls D;k vfHkizk; gS \

(iii) gekjs ok;qe.My esa vkWDlhtu dh iqu% iwfrZ dSls gksrh jgrh gS \

(b) ,Ut+kbeksa dh ifjHkk"kk nhft,A

           vFkokvFkokvFkokvFkokvFkok

(a) fuEu iz'uksa ds mÙkj la{ksi esa nhft, %

(i) foVkfeu A ds dksbZ nks vPNs lzksr D;k gSa \

(ii) U;wfDyvksVkbM D;k gksrs gSa \

(iii) ljy fyfiMksa dk ,d mnkgj.k nhft,A

(b) dkcksZgkbMªsV~l fdl izdkj oxhZÑr fd, tkrs gSa \


