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gm_mÝ` {ZX}e :

(i) g^r àíZ A{Zdm`© h¢ & 

(ii) àíZ-g§»`m 1 go 8 VH$ A{V bKw-CÎmar` àíZ h¢ & àË`oH$ àíZ Ho$ {bE 1 A§H$ h¡ & 

(iii) àíZ-g§»`m 9 go 18 VH$ bKw-CÎmar` àíZ h¢ & àË`oH$ àíZ Ho$ {bE 2 A§H$ h¡§ & 

(iv) àíZ-g§»`m 19 go 27 VH$ ^r bKw-CÎmar` àíZ h¢ & àË`oH$ àíZ Ho$ {bE 3 A§H$ h¢ & 

(v) àíZ-g§»`m 28 go 30 VH$ XrK©-CÎmar` àíZ h¢ & àË`oH$ àíZ Ho$ {bE 5 A§H$ h¢ & 

(vi) Amdí`H$VmZwgma bm°J Q>o~bm| H$m à`moJ H$a| & H¡$ëHw$boQ>am| Ho$ Cn`moJ H$s AZw_{V Zht h¡ & 

General Instructions : 

(i) All questions  are compulsory.

(ii) Questions  number  1  to  8  are  very  short-answer  questions  and  carry

1 mark each.

(iii) Questions number 9 to 18 are short-answer questions and carry 2 marks

each.

(iv) Questions  number  19 to 27  are  also  short-answer  questions and carry

3 marks each.

(v) Questions number 28 to 30 are long-answer questions and carry 5 marks

each.

(vi) Use Log Tables, if necessary. Use of calculators is not allowed.

1. {H«$ñQ>br` R>mog {df_X¡{eH$ Š`m| hmoVo h¢ ? 1

Why are crystalline solids anisotropic ?

2. B_ëeZ Š`m hmoVo h¢ ? EH$ Eogo B_ëeZ H$m Zm_ Xr{OE {Og_| Ob n[ajonU _mÜ`_ H$m
H$m`© H$aVm h¡ & 1

What are emulsions ? Name an emulsion in which water is a dispersed

phase.
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3. \o$Z ßbdZ àH«$_ _| à`wº$ g§J«mhr Š`m hmoVo h¢ ? EH$ nXmW© H$m Zm_ Xr{OE Omo Bg àH$ma
Cn`moJ _| bm`m OmVm h¡ & 1

What are the collectors used in froth floatation process ? Name a

substance that can be used as such.

4. Cl2 H$s Anojm F2 à~bVa CnMm`H$ Š`m| hmoVm h¡ ? 1

Why is F2 a stronger oxidising agent than Cl2 ?

5. Cg EoëH$mohm°b H$m Zm_ {b{IE {OgH$m {ZåZ EñQ>a H$mo ~ZmZo _| Cn`moJ {H$`m OmVm h¡ : 1

Name the alcohol that is used to make the following ester : 

6. àmon¡Z-2-AmoZ Am¡a n|Q>¡Z-3-AmoZ Ho$ ~rM A§Va H$aZo Ho$ {bE EH$ Om±M {b{IE & 1

Give a test to distinguish between propan-2-one and pentan-3-one.

7. ‘hmo_monm°br_a’, ‘H$monm°br_a’ go H¡$go {^Þ hmoVm h¡ ? 1

How does a homopolymer differ from a copolymer ?

8. ‘noßQ>mBS> qbHo$O’ H$mo n[a^m{fV H$s{OE & 1

Define a ‘Peptide linkage’.

9. ñQ>¢S>S>© S´>mB© gob Ho$ {bE ZoÝñQ>© g_rH$aU H$mo {b{IE & Bg g_rH$aU H$m à`moJ H$aVo hþE `h
Xem©BE {H$ Cn`moJ H$aZo Ho$ gmW ewîH$ gob H$s dmoëQ>Vm H$mo KQ>Zm Mm{hE & 2

Set up Nernst equation for the standard dry cell. Using this equation

show that the voltage of a dry cell has to decrease with use.
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10. EH$ A{^{H«$`m H$s Xa na Vmn_mZ n[adV©Z H$m Š`m à^md hmoVm h¡ ? A{^{H«$`m Ho$ Xa
pñWam§H$ na Bg à^md H$mo _mÌmË_H$ T>§J go H¡$go àñVwV {H$`m Om gH$Vm h¡ ? 2

How does a change in temperature affect the rate of a reaction ? How can

this effect on the rate constant of a reaction be represented 

quantitatively ? 

11. {ZåZ àH«$_m| _| àË`oH$ Ho$ AmYma_yb {gÕmÝV H$m dU©Z H$s{OE : 2

(i) NaCN {db`Z Ho$ gmW {gëda A`ñH$ H$mo {Zjm{bV H$aZo go àmá hþE {db`Z go
{gëda H$s nwZ…àm{á

(ii) EH$ AewÕ YmVw H$m {dÚwV²-AnKQ>Zr n[aîH$aU

AWdm 

{ZåZ àH«$_m| _| àË`oH$ Ho$ nrN>o Omo H$m`©H$mar {gÕmÝV h¡ CgH$m dU©Z H$s{OE : 2

(i) YmVw H$m µOmoZ (_§S>b) n[aîH$aU

(ii) YmVwAm| H$s dmîn àmdñWm H$m n[aîH$aU

Describe the underlying principle of each of the following processes : 

(i) Recovery of silver from the solution obtained by leaching silver ore

with a solution of NaCN

(ii) Electrolytic refining of a crude metal

OR 

Describe the principle involved in each of the following processes : 

(i) Zone refining of a metal

(ii) Vapour phase refining of metals

12. {ZåZ amgm`{ZH$ g_rH$aUm| H$mo nyU© H$s{OE : 2 

(i) SO2 + MnO4
–
 + H2O 

(ii) F2 (g) + H2O (l) 

Complete the following chemical equations : 

(i) SO2 + MnO4
– + H2O 

(ii) F2 (g) + H2O (l) 
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13. {ZåZ{b{IV Ho$ H$maU {b{IE : 2 

(i) H$m°na(I) Am`Z H$m Obr` {db`Zm|  _| hmoZm Zht OmZm OmVm h¡ &

(ii) O2 Am¡a F2 XmoZm| hr g§H«$_U YmVwAm| H$s Cƒ CnM`Z AdñWmAm| H$mo pñWaVm XoVr
h¢ naÝVw Cƒ CnM`Z AdñWm H$mo pñWaVm XoZo _| Am°ŠgrOZ H$s j_Vm âbwAmoarZ go
A{YH$ hmoVr h¡ &

Assign reasons for the following : 

(i) Copper(I) ion is not known to exist in aqueous solutions.

(ii) Both O2 and F2 stabilize high oxidation states of transition metals

but the ability of oxygen to do so exceeds that of fluorine.

14. {ZåZ `m¡{JH$m| Ho$ AmB©. ỳ. nr. E. gr. (IUPAC) Zm_m| H$mo {b{IE : 2 

(i) CH2 = CHCH2Br

(ii) (CCl3)3 CCl

Write the IUPAC names of the following compounds : 

(i) CH2 = CHCH2Br

(ii) (CCl3)3 CCl

15. C^`H$maUr Zm{^H$ñZohr (Eopå~S>oÊQ> Ý`ypŠbAmo\$mBëg) Š`m hmoVo h¢ ? EH$ CXmhaU Ho$ gmW

ñnï> H$s{OE & 2

What are ambident nucleophiles ? Explain with an example.

16. (i) {ZåZ `m¡{JH$m| H$mo jmaH$ gm_Ï ©̀ Ho$ ~‹T>Vo H«$_ _| ì`dpñWV H$s{OE : 

C6H5NH2, C6H5N(CH3)2, (C2H5)2NH Am¡a CH3NH2  

(ii) {ZåZ `m¡{JH$m| H$mo pKb _mZm| Ho$ KQ>Vo H«$_ _| ì`dpñWV H$s{OE :

C2H5NH2, C6H5NHCH3, (C2H5)2NH Am¡a C6H5NH2 2

(i) Arrange the following compounds in an increasing order of basic

strength :

C6H5NH2, C6H5N(CH3)2, (C2H5)2NH and CH3NH2

(ii) Arrange the following compounds in a decreasing order of pKb

values :

C2H5NH2, C6H5NHCH3, (C2H5)2NH and C6H5NH2
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17. `m¡{JH$m| Ho$ {ZåZ `w½_m| Ho$ ~rM A§Va H$aZo Ho$ {bE EH$-EH$ amgm`{ZH$ Om±M Xr{OE : 2 

(i) E{WbEo_rZ Am¡a Eo{ZbrZ

(ii) Eo{ZbrZ Am¡a ~opÝµObEo_rZ

Give a chemical test to distinguish between each of the following pairs 

of compounds : 

(i) Ethylamine and Aniline

(ii) Aniline and Benzylamine

18. {ZåZ ~hþbH$m| H$mo àmá H$aZo Ho$ {bE Omo EH$bH$ Cn`moJ _| bmE OmVo h¢ CZHo$ Zm_ Am¡a
CZH$s g§aMZmE± {b{IE : 2 

(i) ~yZm-S

(ii) ZmBbm°Z-6, 6

Write the names and structures of monomers used for getting the 

following polymers : 

(i) Buna-S

(ii) Nylon-6, 6

19. 286.65 pm {H$Zmao (gob) Ho$ {dñVma Ho$ gmW Am`aZ H$m H$m` Ho$pÝÐV KZr` `y{ZQ> gob
h¡ & Am`aZ H$m KZËd 7.874 g cm–3 h¡ & Bg gyMZm H$m Cn`moJ H$aVo hþE EodmoJ¡Ðmo g§»`m

H$m n[aH$bZ H$s{OE & (Fe H$m J«m_ na_mpÊdH$ Ðì`_mZ = 55.84 g mol–1) 3

Iron has a body centred cubic unit cell with a cell dimension of

286.65 pm. The density of iron is 7.874 g cm–3. Use this information to

calculate Avogadro’s number (Gram atomic mass of Fe = 55.84 g mol–1).

20. 25 C na 0.01 M NaCl {db`Z H$m à{VamoY 200  h¡ & à`wº$ MmbH$Vm-gob H$m gob
pñWam§H$ EH$ h¡ & {db`Z H$s _moba MmbH$Vm n[aH${bV H$s{OE & 3

The resistance of 0.01 M NaCl solution at 25 C is 200 . The cell

constant of the conductivity cell used is unity. Calculate the molar

conductivity of the solution.
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21. Xmo {^Þ-{^Þ Vmn_mZm| na {dKQ>Z A{^{H«$`m Ho$ {bE k Ho$ _mZ ZrMo {XE JE h¢ :

k1 = 2.15  10–8 L/(mol.s), 650 K na

k2 = 2.39  10–7 L/(mol.s), 700 K na

A{^{H«$`m Ho$ {bE Ea H$m _mZ n[aH${bV H$s{OE &

(Log 11.11 = 1.046)  (R = 8.314 J K–1 mol–1) 3 

For a decomposition reaction, the values of k at two different

temperatures are given below :

k1 = 2.15  10–8 L/(mol.s) at 650 K

k2 = 2.39  10–7 L/(mol.s) at 700 K

Calculate the value of Ea for the reaction.

(Log 11.11 = 1.046) (R = 8.314 J K–1 mol–1)

22. Cn ẁº$ CXmhaU XoVo hþE ì`m»`m H$s{OE {H$ A{YemofU Ho$ Xmo àH$ma Ho$ àH«$_ (^m¡{VH$ d

amgm`{ZH$ A{YemofU) {H$g àH$ma Vmn_mZ, A{YemofH$ Ho$ n¥ð>r` joÌ\$b Am¡a g{H«$`U

D$Om© Ho$ _mZ go à^m{dV hmoVo h¢ ? 3

AWdm 

ñnï> ê$n go ì`m»`m H$s{OE {H$ A{YemofU H$s n[aKQ>Zm {ZåZ _| H¡$go AZwà`moJ nmVr h¡ : 3

(i) EH$ ~V©Z _| {Zdm©V n¡Xm H$aZo _|

(ii) {df_m§Jr CËàoaU _|

(iii) YmVwH$_© _| \o$Z ßbdZ àH«$_ _|
Giving appropriate examples, explain how the two types of processes of 

adsorption (physisorption and chemisorption) are influenced by the 

prevailing temperature, the surface area of adsorbent and the activation 

energy of the process ? 

OR 

Explain clearly how the phenomenon of adsorption finds application in 

(i) production of vacuum in a vessel

(ii) heterogeneous catalysis

(iii) froth floatation process in metallurgy
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23. H$maU XoVo hþE {ZåZ H$s ì`m»`m H$s{OE : 3 

(i) g§H«$_U YmVwE± XrK© namg _| CnM`Z AdñWmE± àX{e©V H$aVr h¢ &
(ii) H$mo~mëQ>(II) Obr` Kmobm| _| ~hþV ñWmB© h¡ naÝVw à~b {bJ¡ÊS>m| H$s CnpñW{V _|

gabVm go CnM{`V hmo OmVm h¡ &
(iii) b¡ÝW¡Zmo`S>m| H$s Anojm EopŠQ>Zmo`S>| ~¥hÎma namg _| CnM`Z AdñWmE± àX{e©V H$aVo h¢ &

Give reasons for the following : 

(i) Transition metals exhibit a wide range of oxidation states.

(ii) Cobalt(II) is very stable in aqueous solutions but gets easily
oxidised in the presence of strong ligands.

(iii) Actinoids exhibit a greater range of oxidation states than
lanthanoids.

24. {ZåZ H$m°åßboŠg AdñWmAm| _| àË`oH$ H$m$IUPAC Zm_ {b{IE Am¡a àË`oH$ H$s g§aMZm
Amao{IV H$s{OE : 3 

(i) 

(ii) [Cr(CO)6]

(iii) [PtCl3(C2H4)]

(na_mUw H«$_m§H$  Cr = 25, Co = 27, Pt = 78)

Write the IUPAC name and draw the structure of each of the following 

complex entities : 

(i) 

(ii) [Cr(CO)6]

(iii) [PtCl3(C2H4)]

(At. nos. Cr = 25, Co = 27, Pt = 78) 

25. àË`oH$ Ho$ {bE EH$-EH$ CXmhaU Ho$ gmW {ZåZ H$s ì`m»`m H$s{OE :
(i) H$moë~o H$s A{^{H«$`m
(ii) ar_a-Q>r_mZ A{^{H«$`m
(iii) {d{b`ågZ B©Wa g§íbofU 3

Explain the following with an example for each : 

(i) Kolbe’s reaction

(ii) Reimer-Tiemann reaction

(iii) Williamson ether synthesis
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26. Amdí`H$ Am¡a AZmdí`H$ Eo_rZmo Aåb Š`m hmoVo h¢ ? àË`oH$ Ho$ Xmo-Xmo CXmhaU Xr{OE & 3

What are essential and non-essential amino acids ? Give two examples of

each.

27. {ZåZ nXm| H$m Š`m VmËn`© hmoVm h¡ ? àË`oH$ H$mo EH$-EH$ CXmhaU g{hV g_PmBE &
(i) Am¡fYr` agm`Z _| Cn`moJmZwgma bú` AUw
(ii) ImÚ n[aajH$
(iii) AZm`{ZH$ (Zm°Z-Am`{ZH$) An_mO©H$ 3

What is meant by the following terms ? Explain with an example for 

each. 

(i) Target molecules as used in medicinal chemistry

(ii) Food preservatives

(iii) Non-ionic detergents

28. (a) d¡ÊQ> hm°\$ H$maH$ Š`m hmoVm h¡ ? BgHo$ _mZ {H$g àH$ma Ho$ hmoVo h¢ `{X {db`Z Ho$
~ZZo _| {dbo` Ho$ AUw
(i) {dK{Q>V hmoVo h¢ ?
(ii) g§J{R>V hmoVo h¢ ?

(b) Na2CO3 Am¡a NaHCO3 Ho$ 1 g {_lU _| XmoZm| nXmWm] H$s g_mZ _moba _mÌmE±

{_br hþB© h¢ & Bg {_lU Ho$ gmW nyU© ê$n go A{^{H«$`m H$aZo Ho$ {bE 0.1 M HCl

{db`Z Ho$ {H$VZo mL H$s Amdí`H$Vm hmoJr ? 2, 3 

(_moba Ðì`_mZ :  Na2CO3 = 106 g, NaHCO3 = 84 g)

AWdm 

(a) n[a^mfm {b{IE :
(i) _mob à^m§e
(ii) _mobbVm
(iii) amCëQ> H$m {Z`_

(b) nyU© ê$n go {d`mo{OV _mZVo hþE, Cg {db`Z H$m àË`m{eV {h_m§H$ n[aH${bV
H$s{OE Omo 0.100 kg Ob _| ½bm°~a bdU (g‚mr), Na2SO4 . 10 H2O Ho$

6.00 g  H$mo KwbmZo go ~Zm`m J`m hmo &
(Ob Ho$ {bE Kf = 1.86 K kg mol–1, na_mUw Ðì`_mZ : Na = 23, S = 32,

O = 16, H = 1) 3, 2



10 

(a) What is van’t Hoff factor ? What types of values can it have if in

forming the solution the solute molecules undergo

(i) Dissociation ?

(ii) Association ?

(b) How many mL of a 0.1 M HCl solution are required to react

completely with 1 g of a mixture of Na2CO3 and NaHCO3
containing equimolar amounts of both ?

(Molar mass : Na2CO3 = 106 g, NaHCO3 = 84 g)

OR 
(a) Define

(i) Mole fraction

(ii) Molality

(iii) Raoult’s law

(b) Assuming complete dissociation, calculate the expected freezing

point of a solution prepared by dissolving 6.00 g of Glauber’s salt,
Na2SO4.10 H2O in 0.100 kg of water.

(Kf for water = 1.86 K kg mol–1, Atomic masses : Na = 23, S = 32,
O = 16, H = 1)

29. (a) Cg CËH¥$ï> J¡g ñnrerO H$m gyÌ {b{IE Am¡a CgH$s g§aMZm H$m dU©Z H$s{OE Omo
{ZåZ Ho$ gmW g_g§aMZmË_H$ hmo :
(i) IBr2

–

(ii) BrO3
–

(b) {ZåZ Ho$ H$maU {b{IE :
(i) SF6 J{VH$V… {ZpîH«$` hmoVm h¡ &
(ii) NF3 EH$ D$î_mjonr `m¡{JH$ h¡ O~{H$ NCl3 Eogm Zht h¡ &
(iii) HF H$s Anojm HCl à~bVa Aåb h¡ `Ú{n âbwAmoarZ ŠbmoarZ H$s Anojm

A{YH$ {dÚwV²-G$UmË_H$ h¡ & 2, 3 

AWdm 

(a) ~‹S>o n¡_mZo na A_mo{Z`m H¡$go ~ZmB© OmVr h¡ ? Cg àH«$_ H$m Zm_ Xr{OE Am¡a Bg
àH«$_ Ûmam A_mo{Z`m Ho$ CËnmXZ Ho$ {bE AZwHy$bV_ n[apñW{V`m| H$m C„oI
H$s{OE &

(b) {ZåZ Ho$ {bE H$maU {b{IE :
(i) H2O H$s Anojm H2S A{YH$ Aåbr` h¡ &
(ii) PH3 H$s Anojm NH3 A{YH$ jmar` h¡ &
(iii) Am°ŠgrOZ H$s Anojm gë\$a _| ûm¥§IbZ H$s àd¥{Îm A{YH$ h¡ & 2, 3 
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(a) Write the formula and describe the structure of a noble gas species

which is isostructural with

(i) IBr2
–

(ii) BrO3
–

(b) Assign reasons for the following :

(i) SF6 is kinetically inert.

(ii) NF3 is an exothermic compound whereas NCl3 is not.

(iii) HCl is a stronger acid than HF though fluorine is more
electronegative than chlorine.

OR 

(a) How is ammonia prepared on a large scale ? Name the process and

mention the optimum conditions for the production of ammonia by

this process.

(b) Assign reasons for the following :

(i) H2S is more acidic than H2O.

(ii) NH3 is more basic than PH3.

(iii) Sulphur has a greater tendency for catenation than oxygen.

30. (a) {ZåZ `m¡{JH$m| Ho$ IUPAC Zm_ {b{IE : 

(i) CH3CO(CH2)4CH3

(ii) Ph – CH = CH – CHO

(b) {ZåZ ê$nm§VaUm| H$m dU©Z Amn Xmo MaUm| go A{YH$ Zht _| H¡$go H$a|Jo :

(i) EW¡Zm°b H$mo 3-hmBS´>m°Šgrã`yQ>¡Z¡b _|

(ii) ~oÝµOmoBH$ Aåb H$mo  m-ZmBQ´>mo~opÝµOb EoëH$mohm°b _|

(iii) àmon¡ZmoZ H$mo àmonrZ _| 2, 3 

AWdm 
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(a) {ZåZ `m¡{JH$m| H$s g§aMZmE± Amao{IV H$s{OE :

(i) 4-Šbmoamon|Q>¡Z-2-AmoZ

(ii) p-ZmBQ´>moàmo{nAmo\$sZmoZ

(b) `m¡{JH$m| Ho$ {ZåZ `w½_m| _| {^ÞVm H$aZo Ho$ {bE Om±Mm| H$mo Xr{OE :

(i) EW¡Z¡b Am¡a àmon¡Z¡b _|

(ii) \$sZm°b Am¡a ~oÝµOmoBH$ Aåb _|

(iii) ~oÝµO¡pëS>hmBS> Am¡a EogrQ>mo\$sZmoZ _| 2, 3 

(a) Write the IUPAC names of the following compounds :

(i) CH3CO(CH2)4CH3

(ii) Ph – CH = CH – CHO

(b) Describe the following conversions in not more than two steps :

(i) Ethanol to 3-Hydroxybutanal

(ii) Benzoic acid to m-Nitrobenzyl alcohol

(iii) Propanone to Propene

OR   

(a) Draw the structures of the following compounds :

(i) 4-Chloropentan-2-one

(ii) p-Nitropropiophenone

(b) Give tests to distinguish between the following pairs of

compounds :

(i) Ethanal and Propanal

(ii) Phenol and Benzoic acid

(iii) Benzaldehyde and Acetophenone




