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number of questions contained in the Question Paper are the same as those
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anywhere other than the specified places will lead to disqualification of the
candidate.

4. Write your Question Paper Code No. 69/MAY/4, Set v on the Answer-Book.
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wish, you can answer in any one of the languages listed below :

English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada,
Telugu, Marathi, Odia, Gujarati, Konkani, Manipuri, Assamese, Nepali,
Kashmiri, Sanskrit and Sindhi.

You are required to indicate the language you have chosen to answer in
the box provided in the Answer-Book.

(b) If you choose to write the answer in the language other than Hindi and
English, the responsibility for any errors/mistakes in understanding the
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gm‘mÝ¶ AZwXoe …

1. narjmWu àíZ-nÌ Ho$ nhbo n¥ð> na AnZm AZwH«$‘m§H$ Adí¶ {bI|&

2. H¥$n¶m àíZ-nÌ H$mo Om±M b| {H$ àíZ-nÌ Ho$ Hw$b n¥ð>m| VWm àíZm| H$s CVZr hr g§»¶m h¡ {OVZr àW‘ n¥ð> Ho$ g~go
D$na N>nr h¡& Bg ~mV H$s Om±M ^r H$a b| {H$ àíZ H«${‘H$ ê$n ‘| h¢&

3. CÎma-nwpñVH$m ‘| nhMmZ-{M• ~ZmZo AWdm {Z{X©ï> ñWmZm| Ho$ A{V[aº$ H$ht ̂ r AZwH«$‘m§H$ {bIZo na narjmWu H$mo
A¶mo½¶ R>ham¶m OmEJm&

4. AnZr CÎma-nwpñVH$m na àíZ-nÌ H$m H$moS> Z§0 69/MAY/4, goQ v {bI|&

5. (H$) n«íZ-nÌ Ho$db {hÝXr/A§J«oOr ‘| h¡& {’$a ^r, ¶{X Amn Mmh| Vmo ZrMo Xr JB© {H$gr EH$ ^mfm ‘| CÎma Xo
gH$Vo h¢ …

A§J«oOr, {hÝXr, CXÿ©, n§Om~r, ~§Jbm, V{‘b, ‘b¶mb‘, H$Þ‹S>, VobwJy, ‘amR>r, C{‹S>¶m, JwOamVr, H$m|H$Ur,
‘{Unwar, Ag{‘¶m, Zonmbr, H$í‘rar, g§ñH¥$V Am¡a {gÝYr&

H¥$n¶m CÎma-nwpñVH$m ‘| {XE JE ~m°³g ‘| {bI| {H$ Amn {H$g ^mfm ‘| CÎma {bI aho h¢&

(I) ¶{X Amn {hÝXr Ed§ A§J«oOr Ho$ A{V[aº$ {H$gr AÝ¶ ̂ mfm ‘| CÎma {bIVo h¢, Vmo àíZm| H$mo g‘PZo ‘| hmoZo dmbr
Ìw{Q>¶m|/Jb{V¶m| H$s {Oå‘oXmar Ho$db AmnH$s hmoJr&

6. àíZ-nÌ ‘| {H$gr ^r àH$ma Ho$ g§Xoh AWdm Xþ{dYm H$s pñW{V ‘| A§J«oOr AZwdmX hr ‘mÝ¶ hmoJm&
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CHEMISTRY
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Time : 3 Hours ] [ Maximum Marks : 80

g‘¶ … 3 KÊQ>o ] [ nyUmªH$ … 80

Note  : (i) This Question Paper consists of 43 questions in all.

(ii) All questions are compulsory.

(iii) Marks are given against each question.

(iv) Use log tables if necessary.

(v) Section—A consists of

(a) Question Nos. 1 to 16—multiple choice type questions (MCQs)

carrying 1 mark each. Select and write the most appropriate option

out of the four options given in each of these questions.

(b) Question Nos. 17 to 28—objective type questions carrying 2 marks

each. Attempt these questions as per the instructions given for each.

(vi) Section—B consists of

(a) Question Nos. 29 to 37—very short answer type questions carrying

2 marks each and to be answered in the range of 30 to 50 words.

(b) Question Nos. 38 to 41—short answer type questions carrying

3 marks each and to be answered in the range of 50 to 80 words.

(c) Question Nos. 42 and 43—long answer type questions carrying

5 marks each and to be answered in the range of 80 to 120 words.

An internal choice has been provided in some of the questions in
Section—B. You have to attempt only one of the given choices in such
questions.

{ZX}e … (i) Bg àíZ-nÌ ‘| Hw$b 43 àíZ h¢&

(ii) g^r àíZ A{Zdm¶© h¢&

(iii) àË¶oH$ àíZ Ho$ gm‘Zo CgHo$ A§H$ {XE JE h¢&

(iv) ¶{X Amdí¶H$ hmo, Vmo bm°J Q>o~b H$m à¶moJ H$a|&
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SECTION—A

IÊS>—H$

Note : Question Nos. 1 to 16 are multiple choice type questions of
1 mark each.

{ZX}e : àíZ g§»¶m 1 go 16 VH$ ~hþ{dH$ënr àíZ h¢ VWm àË¶oH$ 1 A§H$ H$m h¡&

1. Readily soluble sulphates are

(A) CaSO4, BaSO4 (B) BeSO4, MgSO4

(C) CaSO4, SrSO4 (D) BeSO4, BaSO4 1

(v) IÊS>>—H$ ‘| gpå‘{bV h¡

(a) à0 g§0 1 go 16 ~hþ{dH$ënr àH$ma Ho$ àíZ (MCQs), àË¶oH$ 1 A§H$ H$m& àË¶oH$ àíZ
‘| {XE JE Mma {dH$ënm| ‘| go g~go Cn¶wº$ {dH$ën MwZH$a {bIZm h¡&

(b) à0 g§0 17 go 28, dñVw{Zð> àH$ma Ho$ àíZ, àË¶oH$ 2 A§H$ H$m& àË¶oH$ àíZ H$m {ZX}emZwgma
CÎma Xr{OE&

(vi) IÊS>>—I ‘| gpå‘{bV h¡

(a) à0 g§0 29 go 37—A{V bKyÎmar¶ àíZ, àË¶oH$ 2 A§H$ H$m Ed§ 30 go 50 eãXm| ‘|
CÎma XoZm h¡&

(b) à0 g§0 38 go 41—bKyÎmar¶ àíZ, àË¶oH$ 3 A§H$ H$m Ed§ 50 go 80 eãXm| ‘|
CÎma XoZm h¡&

(c) à0 g§0 42 Am¡a 43—XrK©-CÎmar¶ àíZ, àË¶oH$ 5 A§H$ H$m Ed§ 80 go 120 eãXm| ‘|
CÎma XoZm h¡&

IÊS>—I Ho$ Hw$N> àíZm| ‘| Am§V[aH$ {dH$ën {X¶m J¶m h¡& Eogo àíZm| ‘| {XE JE {dH$ënm| ‘| go
{H$gr EH$ H$mo MwZZm h¡&

(1) Answers of all questions are to be given in the Answer-Book given to you.

g^r àíZm| Ho$ CÎma AmnH$mo Xr JB© CÎma-nwpñVH$m ‘| hr {bI|&
(2) 15 minutes time has been allotted to read this Question Paper. The Question

Paper will be distributed at 2:15 p.m. From 2:15 p.m. to 2:30 p.m., the
students will read the Question Paper only and will not write any answer on
the Answer-Book during this period.

Bg àíZ-nÌ H$mo n‹T>Zo Ho$ {bE 15 {‘ZQ> H$m g‘¶ {X¶m J¶m h¡& àíZ-nÌ H$m {dVaU Xmonha ‘|
2:15 ~Oo {H$¶m OmEJm& 2:15 ~Oo go 2:30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ H$mo n‹T>|Jo Am¡a Bg Ad{Y
Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo&
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erK«Vm go KwbZo dmbo gë’o$Q> h¢

(A) CaSO4, BaSO4 (B) BeSO4, MgSO4

(C) CaSO4, SrSO4 (D) BeSO4, BaSO4

2. In boron trichloride, boron has

(A) sp2 hybridization (B) dsp2 hybridization

(C) sp hybridization (D) sp3 hybridization 1

~moam°Z Q´>mB³bmoamBS> ‘| ~moam°Z H$m g§H$aU h¡

(A) sp2 (B) dsp2

(C) sp (D) sp3

3. The number of oxygen atoms furnished by two molecules of permanganate
in acidic medium is 1

(A) 2 (B) 3

(C) 4 (D) 5

Aåbr¶ ‘mÜ¶‘ ‘| na‘¡JZoQ> Ho$ Xmo AUwAm| Ûmam CËnÞ Am°³grOZ na‘mUwAm| H$s g§»¶m h¡

(A) 2 (B) 3

(C) 4 (D) 5

4. The pair of complexes which shows linkage isomerism is

(A) [Co(NH3)5Br]SO4 and [Co(NH3)5SO4]Br

(B) [Co(NH3)5SCN]2+ and [Co(NH3)5NCS]2+

(C) [Co(NH3)6]3+ and [Cr(C2O4)3]3–

(D) [Cr(H2O)5Cl]Cl2·H2O and [Cr(H2O)4Cl2]Cl·2H2O 1
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g§Hw$bm| H$m dh ¶w½‘, Omo ~§YZr g‘md¶dVm Xem©Vm h¡, h¡

(A) [Co(NH3)5Br]SO4 Ed§ [Co(NH3)5SO4]Br

(B) [Co(NH3)5SCN]2+ Ed§ [Co(NH3)5NCS]2+

(C) [Co(NH3)6]3+ Ed§ [Cr(C2O4)3]3–

(D) [Cr(H2O)5Cl]Cl2·H2O Ed§ [Cr(H2O)4Cl2]Cl·2H2O

5. Alkanes undergo pyrolysis

(A) at a very high pressure and in the presence of air

(B) at a very low temperature and in the absence of air

(C) at a very high temperature and in the absence of air

(D) at a very high temperature and in the presence of air 1

EoëHo$Zm| H$m Vmn-AnKQ>Z hmoVm h¡

(A) A{V Cƒ Xm~ na Am¡a dm¶w H$s CnpñW{V ‘|

(B) A{V {ZåZ Vmn na Am¡a dm¶w H$s AZwnpñW{V ‘|

(C) A{V Cƒ Vmn na Am¡a dm¶w H$s AZwnpñW{V ‘|

(D) A{V Cƒ Vmn na Am¡a dm¶w H$s CnpñW{V ‘|

6. High-density polymers with high tensile strength and high melting
points are

(A) linear polymers (B) natural polymers

(C) branched chain polymers (D) cross-linked polymers 1

Cƒ VZZ e{º$ Am¡a Cƒ JbZm§H$ Ho$ gmW Cƒ KZËd dmbo ~hþbH$ h¢

(A) aoIr¶ ~hþbH$ (B) àmH¥${VH$ ~hþbH$

(C) em{IV ûm¥§Ibm ~hþbH$ (D) H«$m°g-qb³S> ~hþbH$

7. The monomer unit of polyvinylchloride (PVC) is

(A) CH3CH2Cl (B) CH2=CH—Cl

(C) CH3CHCl2 (D) ClCH=CHCl 1
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nm°br{dZmBb³bmoamBS> (PVC) H$m EH$bH$ EH$H$ h¡

(A) CH3CH2Cl (B) CH2=CH—Cl

(C) CH3CHCl2 (D) ClCH=CHCl

8. The law of multiple proportions is applicable for

(A) two elements forming more than one compound

(B) a compound involving at least three elements

(C) one element forming more than one type of molecule

(D) two elements forming one compound 1

Jw{UV AZwnmV H$m {Z¶‘ Cn¶wº$ h¡

(A) EH$ go A{YH$ ¶m¡{JH$ ~ZmZo dmbo Xmo VÎdm| Ho$ {bE

(B) H$‘-go-H$‘ VrZ VÎdm| go ~Zo ¶m¡{JH$ Ho$ {bE

(C) EH$ go A{YH$ àH$ma Ho$ AUw ~ZmZo dmbo EH$ VÎd Ho$ {bE

(D) EH$ ¶m¡{JH$ ~ZmZo dmbo Xmo VÎdm| Ho$ {bE

9. 1 a.m.u. is equal to

(A) 1
12 th of mass of one C–12 atom

(B) 1
14 th of mass of one C–12 atom

(C) 1
16 th of mass of one O–16 atom

(D) mass of one H atom 1

1 a.m.u. ~am~a h¡

(A) C–12 Ho$ EH$ na‘mUw Ho$ Ðì¶‘mZ H$m 1
12 dm± ^mJ

(B) C–12 Ho$ EH$ na‘mUw Ho$ Ðì¶‘mZ H$m 1
14 dm± ^mJ

(C) O–16 Ho$ EH$ na‘mUw Ho$ Ðì¶‘mZ H$m 1
16 dm± ^mJ

(D) EH$ H na‘mUw H$m Ðì¶‘mZ
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10. Which statement is not correct about quantum? 1

(A) It is a bundle of energy.

(B) A quantum of visible light is called a photon.

(C) The energy of the quantum is proportional to the frequency of the
radiation.

(D) The energy of the quantum is proportional to the wavelength of
the radiation.

¹$m§Q>‘ Ho$ {df¶ ‘| H$m¡Z-gm H$WZ ghr Zht h¡?

(A) ¶h D$Om© H$m EH$ ~§S>b h¡&

(B) Ñí¶ àH$me H$m EH$ ¹$m§Q>‘ ’$moQ>m°Z H$hbmVm h¡&

(C) ¹$m§Q>‘ H$s D$Om©, {d{H$aU H$s Amd¥{Îm Ho$ g‘mZwnmVr h¡&

(D) ¹$m§Q>‘ H$s D$Om©, {d{H$aU H$s Va§JX¡¿¶©Vm Ho$ g‘mZwnmVr h¡&

11. Tritium is represented as 3
1 H. It contains

(A) one electron, one neutron, one proton

(B) three electrons, one proton

(C) one proton, one electron, two neutrons

(D) one neutron, two protons 1

Q´>r{Q>¶‘ H$mo 3
1 H Ho$ ê$n ‘| Xem©¶m OmVm h¡& Bg‘| h¡

(A) EH$ Bbo³Q´>m°Z, EH$ Ý¶yQ´>m°Z, EH$ àmoQ>m°Z

(B) VrZ Bbo³Q´>m°Z, EH$ àmoQ>m°Z

(C) EH$ àmoQ>m°Z, EH$ Bbo³Q´>m°Z, Xmo Ý¶yQ´>m°Z

(D) EH$ Ý¶yQ´>m°Z, Xmo àmoQ>m°Z
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12. Which of the following form a covalent bond in the compound? 1

(A) Sodium and chlorine

(B) Magnesium and chlorine

(C) Hydrogen and chlorine

(D) Lithium and chlorine

{ZåZ{b{IV ‘| go H$m¡Z-go, ¶m¡{JH$ ‘| ghg§¶moOr Am~§Y ~ZmVm h¡?

(A) gmo{S>¶‘ Am¡a ³bmoarZ

(B) ‘¡¾r{e¶‘ Am¡a ³bmoarZ

(C) hmBS´>moOZ Am¡a ³bmoarZ

(D) br{W¶‘ Am¡a ³bmoarZ

13. The hydrolysis of ethylene ozonide gives

(A) formaldehyde (B) acetaldehyde

(C) acetone (D) ethene 1

EWrbrZ AmoOmoZmBS> H$m Ob-AnKQ>Z XoVm h¡

(A) ’$m°‘©pëS>hmBS> (B) EogrQ>¡pëS>hmBS>

(C) EgrQ>moZ (D) EWrZ

14. Outer orbital complex formation involves

(A) sp3d2 hybridization (B) d2sp3 hybridization

(C) sp3 hybridization (D) dsp2 hybridization 1

~mø H$jH$ g§Hw$b {Z‘m©U ‘| {Z{hV h¡

(A) sp3d2 g§H$aU (B) d2sp3 g§H$aU

(C) sp3 g§H$aU (D) dsp2 g§H$aU
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15. The IUPAC name of CH3CH2SH is

(A) methanethiol (B) ethanethiol

(C) ethyl sulphur hydride (D) ethane 1

CH3CH2SH H$m AmB0 ¶y0 nr0 E0 gr0 Zm‘ h¡

(A) ‘oWoZWm¶mob (B) EWoZWm¶mob

(C) E{Wb gë’$a hmBS´>mBS> (D) EWoZ

16. The correct order of stability of 1°, 2° and 3° carbocations is

(A) 1° > 2° > 3° (B) 3° > 2° > 1°

(C) 2° > 1° > 3° (D) 1° > 3° > 2° 1

1°, 2° Am¡a 3° H$m~m}YZm¶Zm| Ho$ ñWm{¶Ëd H$m ghr H«$‘ h¡

(A) 1° > 2° > 3° (B) 3° > 2° > 1°

(C) 2° > 1° > 3° (D) 1° > 3° > 2°

Note : Question Nos. 17 to 28 are objective type questions of 2 marks each.

{ZX}e : à0 g§0 17 go 28 VH$ dñVw{Zð> àH$ma Ho$ àíZ h¢ VWm àË¶oH$ 2 A§H$ H$m h¡&

17. Complete the following choosing from the given options : 1×2=2

( 289·5,  249·5,  1·0,  0·01,  0·05 )

(a) The molar mass of copper sulphate, CuSO4·5H2O, is _____ g mol–1.
(At. mass : Cu = 63·5,  S = 32)

(b) _____ moles of CaCO3 would weigh 5 g.

{ZåZ{b{IV [aº$ ñWmZm| H$mo {XE JE {dH$ënm| ‘| go M¶Z H$aHo$ nyU© H$s{OE :

( 289·5,  249·5,  1·0,  0·01,  0·05 )

(H$) H$m°na gë’o$Q>, CuSO4·5H2O, H$m ‘moba Ðì¶‘mZ g mol–1 ‘| _____ h¡&

(na‘mUw Ðì¶‘mZ : Cu = 63·5,  S = 32)

(I) CaCO3 Ho$ _____ ‘mobm| H$m ^ma 5 J«m‘ hmoJm&
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18. Write True (T) for correct statement and False (F) for incorrect statement  :
1×2=2

(a) Phospholipids are constituents of the cell membrane.

(b) The structure of protein molecule is not changed by changing its
temperature.

ghr H$WZ Ho$ {bE gË¶ (T) Am¡a JbV H$WZ Ho$ {bE AgË¶ (F) {b{IE :

(H$) ’$m°ñ’$mo{b{nS>, H$mo{eH$m {P„r Ho$ g§KQ>H$ h¢&

(I) àmoQ>rZ AUw H$s g§aMZm Vmn ‘| n[adV©Z go n[ad{V©V Zht hmoVr h¡&

19. Read the passage given below and answer the following questions : 1×2=2

The molecules of soaps and detergents are smaller than the colloidal
particles. These molecules associate and get the colloidal particle size
range. These are called micelles. They also dissociate in ions on dissolving
in water as they are electrolytic in nature.

(a) When soap is used for cleaning purposes, which part of it is directed
towards the centre of the micelle?

(b) Why are micelles absorbed by grease in cloth?

ZrMo {XE JE n[aÀN>oX H$mo n{‹T>E Am¡a {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :

H$mobmBS>b H$Um| H$s Anojm gm~wZ Am¡a An‘mO©H$m| Ho$ AUw N>moQ>o hmoVo h¢& ¶o AUw g§J{R>V hmoH$a
H$mobmBS>b H$Um| H$m AmH$ma bo boVo h¢& BÝh| {‘gob H$hm OmVm h¡& àH¥${V go {dÚwV²-AnKQ>Zr¶ hmoZo
Ho$ H$maU ¶o nmZr ‘| {dbo¶ hmoH$a Am¶Zm| ‘| {d¶mo{OV ^r hmo OmVo h¢&

(H$) O~ gm~wZ H$mo g’$mB© Ho$ H$m¶m] Ho$ {bE Cn¶moJ ‘| bm¶m OmVm h¡, V~ BgH$m H$m¡Z-gm ^mJ {‘gob
Ho$ Ho$ÝÐ H$s Amoa {X{eV hmoVm h¡?

(I) {‘gob, H$n‹S>o ‘| J«rg Ûmam Ademo{fV ³¶m| hmoVo h¢?

20. Read the passage given below and answer the following questions : 1×2=2

Electromagnetic radiations travel with the velocity of light. These do

not require any medium to propagate. These travel as waves in the

planes perpendicular to each other and also to the direction of

propagation.

(a) Depict the amplitude and wavelength () of an electromagnetic wave
in the form of a diagram.

(b) Define a photon. Give its mathematical expression.
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ZrMo {XE JE n[aÀN>oX H$mo n{‹T>E Am¡a {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :

{dÚwV²Mwå~H$s¶ {d{H$aU| àH$me H$s J{V go MbVr h¢& BZHo$ g§MaU Ho$ {bE {H$gr ‘mÜ¶‘ H$s Amdí¶H$Vm

Zht hmoVr h¡& ¶o Va§Jm| Ho$ ê$n ‘| EH$-Xÿgao Ho$ Vb Ho$ b§~dV² Vbm| ‘| g§MaU H$aVr h¢ Am¡a g§MaU

H$s {Xem Ho$ ^r b§~dV² ahVr h¢&

(H$) EH$ AmaoI Ho$ ê$n ‘| {dÚwV²Mwå~H$s¶ Va§J H$m Am¶m‘ Am¡a Va§JX¡¿¶© () Xem©BE&

(I) ’$moQ>m°Z H$s n[a^mfm Xr{OE& BgH$m J{UVr¶ ì¶§OH$ {b{IE&

21. Read the passage given below and answer the following questions : 1×2=2

In alkyl halides, the carbon-halogen bond is formed by the overlap of the

sp3 hybrid orbital of carbon atom with the p-orbital of the halogen atom.

As the size of the halogen atom increases, the overlap decreases. Also due

to the high electronegativity of the halogen atom, the electron density along

the C—X bond is displaced in the direction of the halogen atom. Thus,

C—X bond becomes polar in nature.

(a) Though polar in nature, haloalkanes are immiscible in water. Why?

(b) Give one example of substitution reaction of haloalkanes.

ZrMo {XE JE n[aÀN>oX H$mo n{‹T>E Am¡a {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :

EpëH$b h¡bmBS>m| ‘|, H$m~©Z-h¡bmoOZ Am~§Y H$m {Z‘m©U H$m~©Z na‘mUw Ho$ sp3 g§H$[aV H$jH$ Ho$ h¡bmoOZ

na‘mUw Ho$ p-H$jH$ Ho$ gmW A{Vì¶mnZ Ho$ H$maU hmoVm h¡& O¡go-O¡go h¡bmoOZ na‘mUw H$m AmH$ma ~‹T>Vm

h¡, A{Vì¶mnZ KQ>Vm h¡& h¡bmoOZ na‘mUw H$s Cƒ {dÚwV²-G$UmË‘H$Vm Ho$ H$maU C—X Am~§Y ‘|

Bbo³Q´>m°Z H$m KZËd, h¡bmoOZ na‘mUw H$s {Xem ‘| {dñWm{nV hmo OmVm h¡& Bg{bE, C—X Am~§Y àH¥${V

go Y«wdr¶ hmo OmVm h¡&

(H$) ¶Ú{n h¡bmoEëHo$Z àH¥${V go Y«wdr¶ h¢, {’$a ^r do Ob ‘| A{dbo¶ hmoVo h¢& ³¶m|?

(I) h¡bmoEëHo$Zm| H$s à{VñWmnZ A{^{H«$¶m H$m EH$ CXmhaU Xr{OE&

22. Write True (T) for correct statement and False (F) for incorrect statement  :
1×2=2

(a) Acetylene has a bond order of 3.

(b) The lone pair-bond pair repulsion is intermediate between lone pair-
lone pair and bond pair-bond pair repulsion.
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ghr H$WZ Ho$ {bE gË¶ (T) Am¡a JbV H$WZ Ho$ {bE AgË¶ (F) {b{IE :

(H$) Egr{Q>{bZ H$s Am~§Y H$mo{Q> 3 h¡&

(I) EH$H$ ¶w½‘-Am~§Y ¶w½‘ H$m à{VH$f©U ~b EH$H$ ¶w½‘-EH$H$ ¶w½‘ Am¡a Am~§Y ¶w½‘-Am~§Y ¶w½‘
à{VH$f©U Ho$ ‘Ü¶ hmoVm h¡&

23. Complete the following choosing from the given options : 1×2=2

( greater,  lesser,  sodium carbonate,  sodium hydrogen carbonate )

(a) The ionization enthalpy of beryllium is _____ than that of magnesium.

(b) Washing soda is prepared by recrystallization of _____.

{ZåZ{b{IV [aº$ ñWmZm| H$mo {XE JE {dH$ënm| ‘| go M¶Z H$aHo$ nyU© H$s{OE :

( A{YH$, H$‘, gmo{S>¶‘ H$m~m}ZoQ>, gmo{S>¶‘ hmBS´>moOZ H$m~m}ZoQ> )

(H$) ~o[a{b¶‘ H$s Am¶ZZ EÝW¡ënr, ‘¡¾r{e¶‘ H$s Am¶ZZ EÝW¡ënr go _____ h¡&

(I) dmqeJ gmoS>m, _____ Ho$ nwZ…{H«$ñQ>brH$aU go ~ZVm h¡&

24. Match the items in Column—I with Column—II : 2

Column—I Column—II

(a) CH3CH2OCH3 (i) Ethanamide

(b) CH3CH2NO2 (ii) Methoxyethane

(c) CH3CH2CN (iii) Nitroethane

(d) CH3CONH2 (iv) Propanenitrile
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ñVå^—I Ho$ nXm| H$m {‘bmZ ñVå^—II go H$s{OE :

ñVå^—I ñVå^—II

(a) CH3CH2OCH3 (i) EWoZm‘mBS>

(b) CH3CH2NO2 (ii) ‘rWm°³grEWoZ

(c) CH3CH2CN (iii) ZmBQ´>moEWoZ

(d) CH3CONH2 (iv) àmonoZZmBQ´>mBb

25. Read the passage given below and answer the following questions : 1×2=2

The binary compounds of oxygen with other elements (metals or

non-metals) are called oxides. An understanding of the nature of an oxide

provides a clue to the nature of the element which forms the oxide. These
oxides may be acidic, basic, amphoteric or neutral depending on the
element with which they are formed.

(a) Silicon dioxide is which type of oxide?

(b) Name two elements which form neutral oxides.

ZrMo {XE JE n[aÀN>oX H$mo n{‹T>E Am¡a {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :

Am°³grOZ Am¡a AÝ¶ VÎdm| (YmVwAm| ¶m AYmVwAm|) Ho$ {Û-A§Jr ¶m¡{JH$m| H$mo Am°³gmBS> H$hVo h¢&
Am°³gmBS> Ho$ ñd^md H$mo g‘PH$a Cg VÎd, Omo Am°³gmBS> ~ZmVm h¡, Ho$ ñd^md Ho$ ~mao ‘| g§Ho$V
{‘bVm h¡& ¶o Am°³gmBS> Aåbr¶, jmar¶, C^¶Y‘u AWdm CXmgrZ hmo gH$Vo h¢ Omo {Z^©a H$aVm h¡ {H$
do {H$g VÎd go ~Zo h¢&

(H$) {g{bH$m°Z S>mBAm°³gmBS> {H$g àH$ma H$m Am°³gmBS> h¡?

(I) Xmo VÎdm| Ho$ Zm‘ ~VmBE Omo CXmgrZ Am°³gmBS> ~ZmVo h¢&

26. Complete and balance the following reactions : 1×2=2

(a) CaC2 + 2H2O

(b) 2 4

4

40% H SO
2 1% HgSO

CH CH H O >
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{ZåZ{b{IV A{^{H«$¶mAm| H$mo nyU© Ed§ g§Vw{bV H$s{OE :

(H$) CaC2 + 2H2O

(I) 2 4

4

40% H SO
2 1% HgSO

CH CH H O >

27. Read the passage given below and answer the following questions : 1×2=2

Most of the compounds of d-block elements are coloured or they give

coloured solution when dissolved in water. This is generally associated

with incomplete (n – 1)d subshell of the transition metal. If red portion of

white light is absorbed by a substance, it would appear blue.

(a) Identify the incorrect statement from the following :

(i) An energy transition of electrons takes place in transition metal
ions which absorb some of the energy of visible light.

(ii) The colour of the ions is due to the presence of all paired electrons
in them.

(iii) Blue is the complementary colour of red.

(iv) In transition metals, the energy difference between the various
d-orbitals is in the same order of magnitude as the energies of
radiation of white light.

(b) What is the colour of hexahydrated form of ferric ions?

ZrMo {XE JE n[aÀN>oX H$mo n{‹T>E Am¡a {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :

d-ãbm°H$ VÎdm| Ho$ A{YH$m§e ¶m¡{JH$ a§JrZ hmoVo h¢ AWdm Ob ‘| KwbZo na do a§JrZ {db¶Z ~ZmVo h¢&
¶h àm¶… g§H«$‘U YmVw Ho$ AnyU© (n – 1)d CnH$moe go hmoVm h¡& ¶{X nXmW© Ûmam ídoV àH$me H$m bmb
^mJ Ademo{fV hmoVm h¡, V~ dh Zrbm {XImB© XoVm h¡&

(H$) {ZåZ{b{IV ‘| go JbV H$WZ H$s nhMmZ H$s{OE :

(i) O~ g§H«$‘U YmVw Am¶Zm| Ûmam Ñí¶ àH$me H$s Hw$N> D$Om© Ademo{fV hmoVr h¡ V~ Bbo³Q´>m°Zm|
H$m D$Om© n[adV©Z hmoVm h¡&

(ii) Am¶Zm| H$m a§J CZHo$ g^r ¶wp½‘V Bbo³Q´>m°Zm| Ho$ H$maU hmoVm h¡&

(iii) Zrbm a§J, bmb a§J H$m nyaH$ a§J h¡&

(iv) g§H«$‘U YmVwAm| ‘| {d{^Þ d-H$jH$m| Ho$ ~rM D$Om© H$m A§Va n[a‘mU ‘| ídoV àH$me Ho$
{d{H$aU D$Om© Ho$ g‘mZ H«$‘ ‘| hmoVm h¡&

(I) ho³gmOb¶mo{OV ’o$[aH$ Am¶Zm| H$m a§J ³¶m h¡?
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28. Complete the following choosing from the given options : 1×2=2

( equal,  unequal,  one,  two,  zero )

(a) The atomic orbitals of comparable energies give rise to an _____
number of molecular orbitals.

(b) He2 is not formed because its bond order is _____.

{ZåZ{b{IV [aº$ ñWmZm| H$mo {XE JE {dH$ënm| ‘| go M¶Z H$aHo$ nyU© H$s{OE :

( g‘mZ, Ag‘mZ, EH$, Xmo, eyÝ¶ )

(H$) VwbZmË‘H$ D$Om©Am| Ho$ na‘mpÊdH$ H$jH$ _____ g§»¶m Ho$ AmpÊdH$ H$jH$ ~ZmVo h¢&

(I) He2 Zht ~ZVm, ³¶m|{H$ CgH$s Am~§Y H$mo{Q> _____ h¡&

SECTION—B

IÊS>—I

Note : Question Nos. 29 to 43 are subjective type questions. An internal

choice has been provided in some of these questions. You have to

attempt only one of the given choices in such questions.

{ZX}e : à0 g§0 29 go 43 {df¶{Zð>> àíZ h¢& BZ‘| go Hw$N> àíZm| ‘| Am§V[aH$$ {dH$ën {X¶m
J¶m h¡& AmnH$mo Eogo àíZm| ‘| go Ho$db EH$ {dH$ën MwZZm h¡&

29. The outer shells of two eggs of the same size have been removed. Using

these, how will you prove that the membrane covering egg is a

semipermeable membrane? 2

Or

4% NaOH solution and 6% urea solution (weight/volume in both cases) are

equimolar but not isotonic. Explain.
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g‘mZ AmH$ma Ho$ Xmo A§S>m| H$m ~mhar {N>bH$m hQ>m {X¶m J¶m& BZH$m Cn¶moJ H$aHo$, Amn ¶h H¡$go
{gÕ H$a|Jo {H$ A§S>m| H$mo Amd[aV H$aVr {P„r EH$ AY©nmaJå¶ {P„r h¡?

AWdm

4% NaOH {db¶Z Am¡a 6% ¶y[a¶m {db¶Z (XmoZm| KQ>ZmAm| ‘| ^ma/Am¶VZ) g‘‘moba h¢ bo{H$Z
g‘namgmar Zht& g‘PmBE&

30. Two litres of an ideal gas at a pressure of 10 atm expands isothermally into
vacuum until its total volume is 10 litres. How much heat is absorbed
and how much work is done in the expansion? 2

EH$ AmXe© J¡g Ho$ Xmo brQ>a 10 atm Xm~ na {Zdm©V ‘| g‘Vmnr¶ {dñVma H$aVo h¢ O~ VH$ CZH$m
Hw$b Am¶VZ 10 brQ>a hmo Zht OmVm h¡& {H$VZr D$î‘m Ademo{fV hmoJr Am¡a {dñVma H$aZo ‘| {H$VZm
H$m¶© {H$¶m Om¶oJm?

31. Study the figure given below :

What do A and B represent in the given figure? Identify the type of
functions associated with A and B. 2

ZrMo {XE JE AmaoI H$mo Xo{IE :

{XE JE AmaoI ‘| A Am¡a B ³¶m {Zê${nV H$a aho h¢? CZ ’$bZm| H$s nhMmZ H$s{OE, Omo
A Am¡a B go g§~§{YV h¢&
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32. State Hess’s law of constant heat summation. Give an example to
justify it. 2

Or

Define enthalpy of ionization. Give an example.

hog H$m pñWa D$î‘m g§H$bZ {Z¶‘ ì¶º$ H$s{OE& BgH$s gË¶Vm {gÕ H$aZo hoVw EH$ CXmhaU Xr{OE&

AWdm

Am¶ZZ EÝW¡ënr H$s n[a^mfm Xr{OE& EH$ CXmhaU Xr{OE&

33. Derive the unit for Ksp of the salt of AB type. 2

Or

Explain, why the salt solution of a strong acid and a weak base like NH4Cl
is acidic in nature.

AB àH$ma Ho$ bdU Ho$ {bE Ksp Ho$ ‘mÌH$ H$mo ì¶wËnÞ H$s{OE&

AWdm

{H$gr à~b Aåb Am¡a Xþ~©b jma Ho$ bdU O¡go NH4Cl H$m {db¶Z àH¥${V go Aåbr¶ ³¶m| h¡?
ì¶m»¶m H$s{OE&

34. Which conditions favour the formation of an inonic compound? Why
do these compounds have high melting and boiling points? 2

H$m¡Z-gr pñW{V¶m± Am¶{ZH$ ¶m¡{JH$ Ho$ {Z‘m©U ‘| ghm¶H$ h¢? BZ ¶m¡{JH$m| Ho$ Cƒ JbZm§H$ Am¡a ¹$WZm§H$
³¶m| hmoVo h¢?

35. The conductivity of 0·00241 M acetic acid is 7·896 × 105 S cm–1. Calculate
the molar conductivity. 2
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Or

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

2 32Cr(s) 3Cd (aq) 2Cr (aq) 3Cd(s)   

Given, 2
3

Cd /Cd
Cr /Cr 0 74 V ; 0 40 VE 

       .

0·00241 M Egr{Q>H$ Aåb H$s MmbH$Vm 7·896 × 105 S cm–1 h¡& BgH$s ‘moba MmbH$Vm
n[aH${bV H$s{OE&

AWdm

J¡ëdZr gob H$m ‘mZH$ gob {d^d n[aH${bV H$s{OE, {Og‘| {ZåZ{b{IV A{^{H«$¶m hmo
ahr h¡ :

2 32Cr(s) 3Cd (aq) 2Cr (aq) 3Cd(s)   

{X¶m J¶m h¡, 2
3

Cd /Cd
Cr /Cr 0 74 V ; 0 40 VE 

       .

36. Represent the mechanism of SN2 reaction taking place between a
nucleophile (–OH) and a haloalkane molecule. 2

Zm{^H$amJr (–OH) Am¡a h¡bmoEëHo$Z AUw Ho$ ‘Ü¶ hmoZo dmbr SN2 A{^{H«$¶m H$s {H«$¶m{d{Y {b{IE&

37. A substance when kept in an external magnetic field is either repelled
or remains unaffected by the applied magnetic field. Which type of
substance is it? Why is it so? 2

EH$ nXmW© H$mo O~ ~mhar Mw§~H$s¶ joÌ ‘| aIm OmVm h¡ V~ dh à¶wº$ Mw§~H$s¶ joÌ Ûmam ¶m Vmo à{VH${f©V
AWdm Aà^m{dV ahVm h¡& ¶h {H$g àH$ma H$m nXmW© h¡? Eogm ³¶m| hmoVm h¡?

38. Define corrosion. Which environmental conditions cause rusting? Write the
reactions for anodic process and cathodic process taking place during
rusting. 3
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Or

Write the expression for standard Gibbs’ energy for the reaction occurring
in a Daniell cell. Explain the meaning of all the quantities represented
in it.

g§jmaU H$s n[a^mfm Xr{OE& H$m¡Z-gr n¶m©daUr¶ pñW{V¶m± O§J bJZo Ho$ H$maU h¢? O§J bJZo Ho$ Xm¡amZ
hmoZo dmbo EoZmo{S>H$ àH«$‘ Am¡a H¡$Wmo{S>H$ àH«$‘ Ho$ {bE A{^{H«$¶mE± {b{IE&

AWdm

S>o{Z¶b gob ‘| hmoZo dmbr A{^{H«$¶m Ho$ {bE ‘mZH$ {JãO D$Om© H$m ì¶§OH$ {b{IE& Bg‘| {Zê${nV
g^r ‘mÌmAmo| H$m AW© g‘PmB¶o&

39. 1·22 g of benzoic acid is dissolved in 100 g of acetone (Kb for acetone is
1·7 K kg mol–1). The elevation in boiling point is 0·17 °C. Calculate the
molar mass of benzoic acid. 3

1·22 J«m‘ ~ÝOmoBH$ Aåb H$mo 100 J«m‘ EgrQ>moZ ‘| Kmobm OmVm h¡ (EgrQ>moZ Ho$ {bE Kb =

1·7 K kg mol–1 h¡)& ¹$WZm§H$ ‘| CÞ¶Z 0·17 °C h¡& ~oÝOmoBH$ Aåb H$m ‘moba Ðì¶‘mZ n[aH${bV
H$s{OE&

40. (a) What are non-ideal solutions?

(b) What type of liquid pair shows (i) positive deviation and (ii) negative
deviation from Raoult’s law? 3

Or

Define colligative properties. Draw vapour pressure-temperature curve
depicting the elevation of boiling point of a liquid when a non-volatile
solute is dissolved in it.

(H$) AZmXe© {db¶Z ³¶m hmoVo h¢?

(I) {H$g àH$ma Ho$ Ðd-¶w½‘ amCëQ> {Z¶‘ go (i) YZmË‘H$ {dMbZ Am¡a (ii) G$UmË‘H$ {dMbZ àX{e©V
H$aVo h¢?

AWdm

AUwg§»¶ JwUY‘© H$mo n[a^m{fV H$s{OE& {H$gr Ðd ‘| Admînerb nXmW© KmobZo na CgHo$ ¹$WZm§H$ Ho$
CÞ¶Z H$mo Xem©Vm dmîn Xm~-Vmn‘mZ dH«$ ~ZmBE&
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41. Why is H2SO3 called a diprotic acid? Write the steps of dissociation of this

acid with ionization constants K1 and K2 in each case. Out of K1 and K2,

which will have higher value? On this basis, compare the strength of

acids of each step. 3

H2SO3 H$mo S>mBàmo{Q>H$ Aåb ³¶m| H$hbmVm h¡? àË¶oH$ àH$aU ‘| Bg Aåb Ho$ {d¶moOZ Ho$ MaUm|

H$mo CZHo$ Am¶ZZ pñWam§H$ K1 Am¡a K2 Ho$ gmW {b{IE& K1 Am¡a K2 ‘| go {H$gH$m ‘mZ A{YH$

hmoJm? Bg AmYma na àË¶oH$ MaU Ho$ Aåbm| H$s à~bVm H$s VwbZm H$s{OE&

42. (a) Give the IUPAC names of the following :

(i) [PtCl6]2–

(ii) K[Ag(CN)2]

(b) For the complex [CoCl2(en)2]+

(i) identify the number of geometrical isomers and draw their
diagrams;

(ii) identify whether there are optical isomers also, if so, draw their
structures. 5

Or

(a) Write the isomers of the complex [Co(NH3)6]3+ [Cr(C2O4)3]3–. Which
type of isomerism is exhibited by it?

(b) A solution of [Ni(H2O)6]2+ is green but a solution of [Ni(CN)4]2– is
colourless. Explain. [Atomic number : Ni = 28]

(H$) {ZåZ{b{IV Ho$ AmB0 ¶y0 nr0 E0 gr0 Zm‘ Xr{OE :

(i) [PtCl6]2–

(ii) K[Ag(CN)2]

(I) g§Hw$b [CoCl2(en)2]+ Ho$ {bE

(i) Á¶m{‘Vr¶ g‘md¶dm| H$s g§»¶m nhMm{ZE Am¡a CZHo$ {MÌ ~ZmBE;

(ii) nhMm{ZE {H$ ³¶m BgHo$ àH$mer¶ g‘md¶d ^r h¢; ¶{X hm±, Vmo CZH$s g§aMZmE± ~ZmBE&



AWdm

(H$) g§Hw$b [Co(NH3)6]3+ [Cr(C2O4)3]3– Ho$ g‘md¶d {b{IE& ¶h {H$g àH$ma H$s g‘md¶dVm
Xem©Vm h¡?

(I) [Ni(H2O)6]2+ Ho$ {db¶Z H$m a§J ham O~{H$ [Ni(CN)4]2– H$m {db¶Z a§JhrZ hmoVm h¡,
g‘PmBE& [na‘mUw g§»¶m : Ni = 28]

43. (a) Give the chemical equations for the following :

(i) Clemmensen reduction

(ii) Hell-Volhard-Zelinsky reaction

(iii) Aldol condensation

(b) (i) Which reagents are used to prepare acid anhydrides from
carboxylic acids?

(ii) Write the chemical equation for the reaction involving the formation
of a symmetrical acid anhydride. 5

Or

(a) Distinguish between aldehydes and ketones by a chemical test. Give
the chemical equations also.

(b) Give the chemical equations for the following :

(i) Formation of an oxime of an aldehyde

(ii) Cannizzaro reaction

(c) Arrange the following acids in the increasing order of their solubility
in water :

CH3COOH,  HCOOH,  p-ClC6H4COOH,  CH3(CH2)3COOH

(H$) {ZåZ{b{IV Ho$ amgm¶{ZH$ g‘rH$aU Xr{OE :

(i) ³br‘oÝgZ AnM¶Z

(ii) hob-dmobmS>©-OoqbñH$s A{^{H«$¶m

(iii) EoëS>m°b g§KZZ
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(I) (i) H$m~m}p³g{bH$ Aåbm| go E{gS> EZhmBS´>mBS>m| H$mo ~ZmZo Ho$ {bE {H$Z A{^H$‘©H$m| H$m Cn¶moJ
{H$¶m OmVm h¡?

(ii) {H$gr g‘{‘V E{gS> EZhmBS´>mBS> Ho$ {Z‘m©U H$s A{^{H«$¶m Ho$ {bE amgm¶{ZH$ g‘rH$aU
{b{IE&

AWdm

(H$) amgm¶{ZH$ narjU Ûmam EpëS>hmBS>m| Ed§ H$sQ>moZm| ‘| {d^oX H$s{OE& amgm¶{ZH$ g‘rH$aU ^r Xr{OE&

(I) {ZåZ{b{IV Ho$ amgm¶{ZH$ g‘rH$aU Xr{OE :

(i) EpëS>hmBS> Ho$ Am°³gmB‘ H$m {Z‘m©U

(ii) H¡${ZµOmamo A{^{H«$¶m

(J) {ZåZ Aåbm| H$mo CZH$s Ob ‘| {dbo¶Vm Ho$ ~‹T>Vo H«$‘ ‘| ì¶dpñWV H$s{OE :

CH3COOH,  HCOOH,  p-ClC6H4COOH,  CH3(CH2)3COOH


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