
CHEM IS TRY

agm`Z-{dkmZ

(313)

Time : 3 Hours ] [ Max i mum Marks : 80

g_` : 3 K Q>o ] [ nyUm™H$ : 80

Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.

(ii) All questions from Section ‘A’ are to be attempted.

(iii) Section ‘B’ has two options. Candidates are required to attempt questions

from one option only.

{ZX}e : (i) Bg ‡ÌZ-nÃ _| Xmo I S> h¢—I S> "A' VWm I S> "~'ü&

(ii) I S> "A' Ho$ g^r ‡ÌZm| H$mo hb H$aZm h°ü&

(iii) I S> "~' _| Xmo {dH$În h¢ü& narjm{W©`m| H$mo Ho$db EH$ {dH$În Ho$ hr ‡ÌZm| Ho$ CŒma XoZo h¢ü&

SEC TION–A

I S>–A

1. A sample of nitrogen gas consists of 4 63 1023× ´  nitrogen atoms. How many

moles of nitrogen atoms are there? 1

ZmBQ¥>moOZ J°g Ho$ EH$ Z_yZo _| ZmBQ¥>moOZ Ho$ 4 63 1023× ´  na_mUw h¢ü& Bg_| ZmBQ¥>moOZ na_mUwAm| Ho$
{H$VZo _mob h°ß?

2. Write the IUPAC name of the following complex : 1

[ ( ) ]Cr en Cl2 2
+

{ZÂZ{b{IV gßHw$b H$m IUPAC Zm_ {b{IE :

[ ( ) ]Cr en Cl2 2
+

3. What is heavy water? Write its one important use. 1

^mar nmZr ä`m h°? BgH$m EH$ _wª` Cn`moJ {b{IEü&
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4. (a) Name the SI unit of (i) temperature and (ii) mass.

(b) Name the prefixes used for (i) 109 and (ii) 10 9- . 2

(H$) (i) Vmn Am°a (ii) –Ï`_mZ Ho$ SI _mÃH$ {b{IEü&

(I) (i) 109 Am°a (ii) 10 9-  Ho$ {bE ‡`moJ hmoZo dmbo CngJm] Ho$ Zm_ {b{IEü&

5. Calculate the wavelength of Lyman line corresponding to n 2 3= .

[ Given : RH cm= -109677 1 ] 2

n 2 3=  go gßJV bmB_°Z aoIm (bmBZ) H$m VaßJX°ø`© n[aH${bV H$s{OEü&

[ {X`m h° : RH cm= -109677 1 ]

6. The rates of diffusion of CO2 and O3 were found to be 0·29 and 0·271

respectively. Calculate the molecular mass of CO2, if the molecular mass of O3

is 48. 2

CO2 Am°a O3 H$s {dgaU Xa H´$_eÖ 0·29 Am°a 0·271 h°ü& `{X O3 H$m Amp dH$ –Ï`_mZ
48 hmo, Vmo CO2 H$m Amp dH$ –Ï`_mZ n[aH${bV H$s{OEü&

7. Acetic acid associates in benzene. 1·60 g of acetic acid when dissolved in 100 g

of benzene raised the boiling point by 0·35 °C. Calculate the van’t Hoff factor.

[ Given : K b for ben zene = 2 57 1× -K kg mol ; nor mal mo lar mass of ace tic

acid = 60 1g mol-  ] 2

~o›OrZ _| E{g{Q>H$ AÂb gßJw{UV hmoVm h°ü& 100 g ~o›OrZ _| 1·60 g E{g{Q>H$ AÂb KwbZo na
π$WZmßH$ H$m Cfi`Z 0·35 °C hmoVm h°ü& d°›Q> hm∞\$ JwUH$ H$m n[aH$bZ H$s{OEü&

[ {X`m h° : ~o›OrZ Ho$ {bE K b K kg mol= × -2 57 1; E{g{Q>H$ AÂb H$m gm_m›` _moba

–Ï`_mZ = 60 1g mol-  ]
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8. Calculate the enthalpy change for the reaction

H g Br g HBr g2 2 2( ) ( ) ( )+ ®

Given :

Bond enthalpy of H H kJ mol— = -435 1

Bond enthalpy of Br Br kJ mol— = -192 1

Bond enthalpy of H Br kJ mol— = -364 1
2

{ZÂZ{b{IV A{^{H´$`m H$m E›W°Înr n[adV©Z n[aH${bV H$s{OE :

H g Br g HBr g2 2 2( ) ( ) ( )+ ®

{X`m h° :

H H—  H$s Am~ßY E›W°Înr = -435 1kJ mol

Br Br—  H$s Am~ßY E›W°Înr = -192 1kJ mol

H Br—  H$s Am~ßY E›W°Înr = -364 1kJ mol

9. (a) Write the IUPAC name of the following compound :

(b) Describe Sandmeyer reaction. 2

(H$) {ZÂZ{b{IV `m°{JH$ H$m IUPAC Zm_ {b{IE :

(I) g° S>_ò a A{^{H´$`m H$m dU©Z H$s{OEü&
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CH —CH—CH —CH—COOH3 2

OH Cl

CH —CH—CH —CH—COOH3 2

OH Cl



10. Magnesium reacts with sulphur as per the following chemical equation to form

MgS :

Mg S MgS+ ®

In an ex per i ment, 2·00 g of mag ne sium was re acted with 2·00 g of sul phur.

(a) Which is the limiting reagent?

(b) How many moles of MgS will be formed?

(c) How many moles of other substance will remain unconsumed after the

reaction?

(d) What mass of the limiting reagent be taken so that no reactant is left at

the end of the reaction?

[ Atomic mass : Mg = 24·3 a.m.u.; S = 32·1 a.m.u. ] 4

{ZÂZ{b{IV amgm`{ZH$ g_rH$aU Ho$ AZwgma _°ær{e`_, gÎ\$a Ho$ gmW A{^{H´$`m H$aHo$ MgS

~ZmVm h° :

Mg S MgS+ ®

EH$ ‡`moJ _| 2·00 g _°ær{e`_, 2·00 g gÎ\$a Ho$ gmW A{^{H´$`m H$aVm h°ü&

(H$) Bg A{^{H́$`m _| gr_m›V A{^H$maH$ H$m°Z h°?

(I) MgS Ho$ {H$VZo _mob ~Z|Jo?

(J) A{^{H´$`m Ho$ Cnam›V Xygao nXmW© Ho$ {H$VZo _mob AZ{^H•$V ah OmEßJo?

(K) gr_m›V A{^H$maH$ H$s {H$VZr _mÃm br OmE Vm{H$ A{^{H´$`m Ho$ Cnam›V H$moB© ^r A{^H$maH$
eof Z ~Mo?

[ na_mUw –Ï`_mZ : Mg = 24·3 a.m.u.; S = 32·1 a.m.u. ]

11. (a) Define an orbital. With the help of a diagram, describe the shape of a

2s orbital. How is it different from 1s orbital?

(b) Define Pauli’s exclusion principle. 4

(H$) H$jH$ H$s n[a^mfm Xr{OEü& EH$ {MÃ H$s ghm`Vm go 2s H$jH$ H$s AmH•${V H$m dU©Z H$s{OEü&
`h 1s H$jH$ go {H$g ‡H$ma {^fi h°?

(I) nmCbr Ho$ AndO©Z {g’m›V H$s n[a^mfm Xr{OEü&
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12. Examine the illustration of a portion of the defective crystal given below and

answer the following questions :

(a) What is this type of defect called? Also name the defect.

(b) How is the density of a crystal affected by this defect?

(c) How is the stoichiometry of the compound affected by this defect?

(d) Which type of ionic compounds shows this type of defect? Name one such

compound. 4

ZrMo {XE JE {MÃ _| EH$ {dÍ${nV (XmofnyU©) {H´$ÒQ>b Ho$ EH$ ^mJ H$mo Xem©`m J`m h°ü& BgH$m AdbmoH$Z 
H$aHo$ {ZÂZ{b{IV ‡ÌZm| H$m CŒma Xr{OE :

(H$) `h Xmof {H$g ‡H$ma H$m H$hbmVm h°? Xmof H$m Zm_ ^r ~VmBEü&

(I) Bg ‡H$ma Ho$ Xmof go {H´$ÒQ>b H$m KZÀd H°$go ‡^m{dV hmoVm h°?

(J) Bg Xmof go `m°{JH$ H$s agg_rH$aU{_{V (ÒQ>m∞B{H$`mo_rQ¥>r) na ä`m ‡^md nãS>Vm h°?

(K) {H$g ‡H$ma Ho$ Am`Zr `m°{JH$m| _| `h Xmof nm`m OmVm h°? Eogo EH$ `m°{JH$ H$m Zm_ ~VmBEü&
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13. Explain the following : 4

(a) Reaction between FeCl3 and NH SCN4  solutions attains a stable

equilibrium in an open vessel but decomposition of CaCO3 does not.

(b) At equilibrium, the mass of each of the reactants and products remains

constant. Does it mean that the reaction has stopped?

(c) NH3 is more readily adsorbed on the surface of charcoal in comparison

to O2.

(d) In case of chemisorption, adsorption first increases and then decreases

with the increase in temperature.

{ZÂZ{b{IV H$s Ï`mª`m H$s{OE :

(H$) Iwbo nmÃ _| FeCl3 Am°a NH SCN4  {db`Z Amng _| A{^{H´$`m H$aHo$ ÒWm`r gmÂ` ‡m· H$a 
boVo h¢ na›Vw CaCO3 H$m {dKQ>Z Zhtü&

(I) gmÂ`mdÒWm _| A{^H$maH$m| Am°a CÀnmXm| Ho$ –Ï`_mZ pÒWa ahVo h¢ü& ä`m BgH$m AW© h° {H$
A{^{H´$`m ÈH$ JB©ü?

(J) O2 H$s Anojm NH3 MmaH$mob na A{YH$ VoOr go A{Yemo{fV hmoVr h°ü&

(K) amgm`{ZH$ A{YemofU Vmn_mZ Ho$ ~ãT>Zo na nhbo ~ãT>Vm h° Am°a {\$a KQ>Vm h°ü&

14. (a) Explain the following :

(i) Hy dro gen ion can not ex ist free in aque ous so lu tion.

(ii) When an aque ous AgNO3 so lu tion is added to sil ver io dide so lu tion,

a pre cip i tate is formed.

(b) In a first-order reaction, the concentration of a reactant is reduced from 

0 6 1× -mol L  to 0 2 1× -mol L  in 5 minutes. Calculate the rate constant of the 

reaction.

[ Given : log3 0 4771= ×  ] 4

(H$) {ZÂZ{b{IV H$s Ï`mª`m H$s{OE :

(i) Obr` {db`Z _| hmBS¥>moOZ Am`Z _w∫$ Í$n go {d⁄_mZ Zht hmo gH$Vmü&

(ii) {gÎda Am`moS>mBS> {db`Z _| O~ AgNO3 H$m Obr` {db`Z {_bm`m OmVm h°, Vmo EH$ Adjon
~ZVm h°ü&

(I) EH$ ‡W_-H$mo{Q> H$s A{^{H´$`m Ho$ {bE A{^H$maH$ H$s gm›–Vm 5 {_ZQ> _| 0 6 1× -mol L  go

KQ>H$a 0 2 1× -mol L  hmo OmVr h°ü& Bg A{^{H́$`m Ho$ {bE Xa pÒWamßH$ H$m n[aH$bZ H$s{OEü&

[ {X`m h° : log3 0 4771= ×  ]
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15. (a) Describe how potassium permanganate is obtained from pyrolusite ore.

Write the chemical equations for the reactions involved.

(b) Describe with an example each the oxidizing actions of potassium

permanganate in alkaline and acidic media. 4

(H$) nmBamobwgmBQ> A`ÒH$ go nmoQ>°{e`_ na_¢JZoQ> H°$go ‡m· {H$`m OmVm h°? dU©Z H$s{OEü& gÂ~’
amgm`{ZH$ A{^{H´$`mAm| Ho$ {bE amgm`{ZH$ g_rH$aU {b{IEü&

(I) EH$-EH$ CXmhaU H$s ghm`Vm go nmoQ>°{e`_ na_¢JZoQ> ¤mam jmar` VWm AÂbr` _m‹`_ _|
Am∞ägrH$maH$ {H´$`mAm| H$m dU©Z H$s{OEü&

16. Account for the following : 4

(a) Heavier elements of p block exhibit the so-called ‘inert pair effect’.

(b) Boric acid is not a protonic acid.

(c) SiO2 is a high melting solid, whereas CO2 is a gas.

(d) Chlorofluorocarbons (CFCs) are environmentally hazardous.

{ZÂZ{b{IV Ho$ H$maU ~VmBE :

(H$) p „bm∞H$ Ho$ ^mar VŒd "{ZpÓH´$` `wΩ_ ‡^md' Xem©Vo h¢ü&

(I) ~mo[aH$ AÂb ‡moQ>m∞Zr AÂb Zht h°ü&

(J) SiO2 EH$ CÉ JbZmßH$ R>mog hmoVm h°, O~{H$ CO2 EH$ J°g h°ü&

(K) äbmoamo‚bwAmoamoH$m~©Z (CFC) n`m©daU Ho$ {bE IVaZmH$ hmoVo h¢ü&

17. (a) Give the chemical tests to distinguish between the following :

(i) Pro pa none and Propanol

(ii) Propan-1-ol and Propan-2-ol

(b) How will you carry out the following conversions?

(i) Phe nol to sal i cylic acid

(ii) An i line to para-bromoaniline 4

(H$) {ZÂZ{b{IV _| ^oX {XImZo Ho$ {bE amgm`{ZH$ narjU {b{IE :

(i) ‡monoZmoZ Am°a ‡monoZm∞b

(ii) ‡monoZ-1-Am∞b Am°a ‡monoZ-2-Am∞b

313/ISS/105A 8



(I) {ZÂZ{b{IV Í$nm›VaU Amn H°$go H$a|Jo?

(i) \$sZm∞b go g°{b{g{bH$ AÂb

(ii) E{ZbrZ go n°am-~´mo_moE{ZbrZ

18. (a) On the basis of molecular orbital theory, explain the following :

(i) He 2 mol e cule does not ex ist.

(ii) O2
+  shows para mag netic be hav iour.

(b) Account for the following :

(i) There is a de crease in first ion iza tion enthalpy from Mg to Al.

(ii) The ion iza tion enthalpy of no ble gases is the high est in their re spec -

tive pe ri ods. 6

(H$) Amp dH$ H$jH$ {g’m›V Ho$ AmYma na {ZÂZ{b{IV H$s Ï`mª`m H$s{OE :

(i) He 2 AUw H$m ApÒVÀd Zht hmoVmü&

(ii) O2
+  AZwMwÂ~H$s` Ï`dhma {XImVm h°ü&

(I) {ZÂZ{b{IV Ho$ H$maU ~VmBE :

(i) Al go Mg H$s ‡W_ Am`ZZ E›W°Înr A{YH$ hmoVr h°ü&

(ii) AnZo H´${_H$ AmdVm] _| CÀH•$Ô> J°gm| H$s Am`ZZ E›W°Înr g~go A{YH$ hmoVr h°ü&

19. (a) What is the second law of thermodynamics? Give its mathematical

expression. For a reaction, both DH and DS are positive. Predict the

condition for the reaction to be spontaneous. What is the significance of 

T SD  in the expression D D DG H T S= - ?

(b) Calculate the standard Gibbs’ energy change for the reaction

CH OH l O g CO g H O l3 2 2 2
3

2
2( ) ( ) ( ) ( )+ ® +

at 298 K. The standard Gibbs’ energy of formation of CH OH l3 ( ), CO g2( )

and H O l2 ( ) are - × -166 27 1kJ mol , - × -394 36 1kJ mol  and 

- × -237 12 1kJ mol  respectively. 6

(H$) D$Ó_mJ{VH$s H$m Xygam {Z`_ ä`m h°? BgH$m J{UVr` Ï ß̀OH$ {b{IEü& {H$gr A{^{H´$`m Ho$ {bE 
DH  Am°a DS XmoZm| hr YZmÀ_H$ h¢>ü& Bg A{^{H́$`m H$mo ÒdVÖ‡d{V©V hmoZo Ho$ {bE ä`m eV©
AmdÌ`H$ h°? Ï ß̀OH$ D D DG H T S= -  _| T SD  H$s ä`m _hŒd h°?
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(I) 298 K na {ZÂZ{b{IV A{^{H´$`m H$m _mZH$ {J„O D$Om© n[adV©Z n[aH${bV H$s{OE :

CH OH l O g CO g H O l3 2 2 2
3

2
2( ) ( ) ( ) ( )+ ® +

{X`m h°, CH OH l3 ( ), CO g2( ) Am°a H O l2 ( ) H$s _mZH$ {J„O gß^dZ D$Om© H´$_eÖ 
- × -166 27 1kJ mol , - × -394 36 1kJ mol  Am°a - × -237 12 1kJ mol  h°ü&

20. (a) How would you account for the following?

(i) Al de hydes are more re ac tive than ke tones to ward nucleophiles.

(ii) The boil ing points of al de hydes and ke tones are higher than those of

the cor re spond ing hy dro car bons.

(b) Give two main structural differences between DNA and RNA.

(c) Complete the following reaction equations by giving the missing materials, 

reagent or product as required :

6

(H$) {ZÂZ{b{IV Ho$ H$maU {b{IE :

(i) Zm{^H$ÒZohr A{^H$_©H$m| Ho$ ‡{V H$sQ>moZm| H$s Anojm EopÎS>hmBS>| A{YH$ g{H´$` hmoVo h¢ü&

(ii) EopÎS>hmBS>m| Am°a H$sQ>moZm| Ho$ π$WZmßH$ VÀgÂ~›Yr hmBS¥>moH$m~©Zm| H$s Anojm A{YH$ hmoVo h¢ü&

(I) S>r0 EZ0 E0 Am°a Ama0 EZ0 E0 _| Xmo _wª` gßaMZmÀ_H$ {^fiVmE± ~VmBEü&

(J) AmdÌ`H$ ‡mapÂ^H$ nXmW©, A{^H$maH$ AWdm CÀnmX {bIVo h˛E {ZÂZ{b{IV A{^{H´$`m g_rH$aUm| 
H$mo nyU© H$s{OE :
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CH CH2 3

Cl

Na Cr O , H SO2 2 7 2 4

D

(ii)
..........

1) CO2

2) H O+
3

COOH

..........

(i)

CH CH2 3

Cl

Na Cr O , H SO2 2 7 2 4

D

(ii)
..........

1) CO2

2) H O+
3

COOH

..........



SEC TION–B

I S>ç~

OP TION–I

{dH$ÎnçI

( En vi ron men tal Chemistry )

( n`m©daUr` agm`Z )

21. What are environmental effects of acid rain? 1

AÂbr` dfm© Ho$ n`m©daUr` ‡^md ä`m h¢?

22. Which heavy metal pollutant comes into the air from automobile exhausts,

paint, ceramic and pesticide industries? What are its harmful effects? 2

H$m°Z-gm ^mar YmVw ‡XyfH$ dmhZm| Ho$ YwE±, n|Q>, {gao{_H$ Am°a nrãS>H$Zmer H$maImZm| go dm ẁ _| Am
OmVm h°? BgHo$ hm{ZH$maH$ ‡^md ä`m h¢?

23. How does cadmium enter the human body? List any three toxic effects of

cadmium. 2

H°$S>{_`_ _ZwÓ`m| Ho$ eara _| H°$go nh±̨MVm h°? BgHo$ {H$›ht VrZ Am{dfmbw ‡^mdm| H$mo gyMr~’ H$s{OEü&

24. (a) What are ionizing radiations? How are they produced?

(b) Name any three manmade or anthropogenic sources of radioactive

pollution and one accident in the past which led to high radioactive

leakage. 4

(H$) Am`ZH$mar {d{H$aU ä`m hmoVr h¢? `h H°$go CÀnfi hmoVr h¢?

(I) _mZd{Z{_©V `m _mZdmoÿdr ao{S>`moEopäQ>d ‡XyfU Ho$ {H$›ht VrZ ÚmoVm| Ho$ Zm_ ~VmBEü& ^yVH$mb _| 
h˛B© {H$gr EH$ XwK©Q>Zm H$m Zm_ ~VmBE {Oggo CÉ ao{S>`moEopäQ>d [agmd h˛Amü&

25. (a) Explain the various physical pollutants that enter the water bodies. What

are their effects and significances?

(b) Why is chlorination not regarded the most desirable method of

disinfecting polluted water? Which precaution is necessary before

purifying the drinking water by chlorination? Mention two methods which 

are preferred over chlorination. 6

(H$) Obme`m| _| ‡doe H$aZo dmbo ^m°{VH$ ‡XyfH$m| H$s Ï`mª`m H$s{OEü& CZHo$ ‡^md Am°a _hŒd
ä`m h°ß?

(I) äbmoarZrH$aU ä`m| ‡Xy{fV Ob H$mo {dgßH´${_V H$aZo H$s g~go ~mßN>Zr` {d{Y Zht h°? no` Ob
H$mo äbmoarZrH•$V H$aHo$ ew’ H$aZo go nhbo ä`m gmdYmZr AmdÌ`H$ h°? CZ Xmo {d{Y`m| H$mo
~VmBE {O›h| äbmoarZrH$aU Ho$ D$na ‡mW{_H$Vm XoZr Mm{hEü&
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OP TION–II

{dH$ÎnçII

( Chem is try and Industry )

( agm`Z Am°a C⁄moJ )

21. Name the fuel and oxidizer used in ballistic missiles. 1

~°{bpÒQ>H$ {_gmBbm| _| ‡`moJ hmoZo dmbo B™YZ Am°a CnMm`H$ H$m Zm_ {b{IEü&

22. Can the same substance be used as an antiseptic and a disinfectant? Explain

giving example. 2

ä`m EH$ hr nXmW© ny{VamoYr Am°a amoJmUwZmeH$ Ho$ Í$n _| ‡`moJ {H$`m Om gH$Vm h°? CXmhaU g{hV
Ï`mª`m H$s{OEü&

23. List the raw materials used to prepare chemical stonewares. Write its uses. 2

amgm`{ZH$ nmfmU-nmÃ ~ZmZo _| ‡`moJ hmoZo dmbo nXmWm] H$mo gyMr~’ H$s{OE Am°a BZ nmÃm| Ho$ Cn`moJ
{b{IEü&

24. (a) Define dye. What are complementary colours?

(b) What are mordant dyes? Give one example. 4

(H$) aßOH$ H$s n[a^mfm Xr{OEü& n[anyaH$ aßJ ä`m hmoVo h¢?

(I) aßJ~ßYH$ aßOH$ ä`m hmoVo h¢? BgH$m EH$ CXmhaU Xr{OEü&

25. (a) Differentiate between addition polymerization and condensation

polymerization. Give one example of each.

(b) Write the names and structures of monomers of PHBV. 6

(H$) gßH$bZ ~h˛brH$aU Am°a gßKZZ ~h˛brH$aU _| ^oX H$s{OEü& ‡À òH$ H$m EH$ CXmhaU Xr{O>Eü&

(I) PHBV Ho$ EH$bH$m| Ho$ Zm_ Am°a gßaMZmE± {b{IEü&

H H H
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