
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. Define the term ‘mole of a substance’. 1

"nXmW© Ho$ _mob' nX H$mo n[a^m{fV H$s{O`oü&

2. Differentiate between diffusion and effusion. 1

{dgaU Am°a {ZÒgaU _| ^oX H$s{O`oü&

3. Define ‘surface tension’. 1

"n•> VZmd' H$mo n[a^m{fV H$s{O`oü&
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4. Distinguish between molecular formula and empirical formula of a covalent

compound taking a suitable example. 2

C{MV CXmhaU H$s ghm`Vm go {H$gr ghgß`moOr `m°{JH$ Ho$ AUwgyÃ Am°a _ybmZwnmVr gyÃ _| ^oX H$s{O`oü&

5. Describe Rutherford’s model of an atom. For what reason, the Rutherford’s

model was rejected? 2

aXa\$moS>© Ho$ na_mUw Ho$ _m∞S>b H$m dU©Z H$s{O`oü& aXa\$moS>© H$m _m∞S>b {H$g H$maU AÒdrH$ma h˛Am?

6. Explain Schottky defect with a suitable example. 2

C{MV CXmhaU g{hV em∞Q>H$s Xmof H$s Ï`mª`m H$s{O òü&

7. Distinguish between the following : 2

(a) Adiabatic and isothermal processes

(b) Closed and open systems

{ZÂZ{b{IV _| ^oX H$s{O ò :

(H$) È’moÓ_ ‡H´$_ Am°a g_Vmnr ‡H´$_

(I) gßd•V Am°a {dd•V {ZH$m`

8. Write the chemical equations involved in the self-reduction method for the

extraction of copper from a copper ore. 2

H$m∞na A`ÒH$ go H$m∞na Ho$ Òd-AnM`Z {d{Y ¤mam {ZÓH$f©U go gß~’ amgm`{ZH$ g_rH$aU {b{I`oü&
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9. (a) Write the IUPAC name of the following compound :

(b) Name the product formed when phenol reacts with chlorine in the

presence of FeCl3. 2

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

(I) ‡m· CÀnmX H$m Zm_ ~VmB`o O~ \$sZm∞b, äbmoarZ Ho$ gmW FeCl3 H$s CnpÒW{V _| A{^{H´$`m
H$aVm h°ü&

10. 4 0× g of sodium metal is introduced into a 4-L flask filled with chlorine gas at

STP (273 K, 1 bar). After the reaction is over, determine the—

(a) limiting reagent in the reaction;

(b) number of moles of NaCl formed;

(c) mass of the reactant left unconsumed.

[ Given, atomic mass : Na = 23 0× u; Cl = 35 5× u ] 4

STP (273 K, 1 bar) na 4-L äbmoarZ J°g Ho$ ‚bmÒH$ _| 4 0× g gmo{S>`_ YmVw aIr OmVr h°ü&
A{^{H´$`m Ho$ ~mX, kmV H$s{O ò—

(H$) Bg A{^{H́$`m _| gr_m›V A{^H$maH$;

(I) ~Zo h˛E gmo{S>`_ äbmoamBS> Ho$ _mob;

(J) AZ{^H•$V A{^H$maH$ H$m –Ï`_mZü&

[ {X`m h°, na_mp dH$ –Ï`_mZ : Na = 23 0× u; Cl = 35 5× u ]
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11. (a) State ‘modern periodic law’. Correlate the sequence of arrangement of

elements in the periodic table with their electronic configurations.

(b) Describe, in general, the variation of—

(i) electron gain enthalpy;

(ii) ionisation enthalpy

in a period and in a group of the periodic table. 4

(H$) "AmYw{ZH$ AmdV© {Z`_' {b{I òü& AmdV© gmaUr _| VŒdm| Ho$ Ï`dÒWm H´$_ H$m CZHo$ BboäQ¥>m∞Z
{d›`mg Ho$ gmW gß~ßY ÒWm{nV H$s{O`oü&

(I) AmdV© gmaUr Ho$ {H$gr dJ© Am°a AmdV©H$ _|—

(i) BboäQ¥>m∞Z J´hU E›W°Înr;

(ii) Am`ZZ E›W°Înr

_| gm_m›`V`m hmoZo dmbo n[adV©Z H$m dU©Z H$s{O`oü&

12. (a) Calculate the boiling point of a solution containing 1 04×  g glucose 

( )C H O6 12 6  dissolved in 80 2×  g of water.

[ Given, K b for water = × -0 52 1K kg mol , molar mass of glucose 

= -180 1g mol  ]

(b) Distinguish between a true solution and a colloidal solution on the basis

of the following properties of their particles :

(i) Size

(ii) Visibility 4

(H$) `{X 1 04×  g ΩbyH$mog ( )C H O6 12 6  80 2×  g nmZr _| Kwbm hmo, Vmo ‡m· {db`Z H$m π$WZmßH$
n[aH${bV H$s{O`oü&

[ {X`m h°, nmZr Ho$ {bE K b = × -0 52 1K kg mol , ΩbyH$mog H$m _moba –Ï`_mZ = -180 1g mol  ]

(I) dmÒV{dH$ {db`Z Am°a H$mobm∞BS>r {db`Z _| CZHo$ H$Um| Ho$ {ZÂZ{b{IV JwUY_m] Ho$ AmYma na
AßVa ~VmB ò :

(i) Am_mn

(ii) —Ì`Vm
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13. (a) When is a reaction said to have reached equilibrium state? How would

you know whether the reaction has reached the equilibrium state or not?

(b) How is a Bronsted-Lowry base distinguished from an Arrhenius base?

Explain with example. 4

(H$) H$moB© A{^{H´$`m gmÂ`mdÒWm _| H$~ nh±̨MVr h°? Amn H°$go OmZ|Jo {H$ {H$gr A{^{H´$`m Zo
gmÂ`mdÒWm ‡m· H$a br h° AWdm Zht?

(I) ~´mßÒQ>oS>-bm∞ar jma H$m {H$gr Ah}{Z`g jma go {H$g ‡H$ma {d ôXZ {H$`m Om gH$Vm h°? CXmhaU
XoH$a Ï`mª`m H$s{O òü&

14. (a) Define ‘molar conductivity’. What is the unit of molar conductivity?

(b) The concentration of a reactant in a first-order reaction reduces from 

0 5× M to 0 005× M in 20 minutes. Calculate the rate constant of the

reaction. 4

(H$) "_moba MmbH$Vm' H$s n[a^mfm {b{I`oü& _moba MmbH$Vm H$m _mÃH$ ä`m h°?

(I) {H$gr ‡W_ H$mo{Q> H$s A{^{H´$`m Ho$ {bE A{^H$maH$ H$s gmß–Vm 20 {_ZQ> _| 0 5× M  go KQ>H$a 
0 005× M  hmo OmVr h°ü& Bg A{^{H́$`m Ho$ {bE Xa pÒWamßH$ H$m n[aH$bZ H$s{O`oü&

15. (a) What is ‘inert pair effect’? Mention two reasons which are responsible for

the so-called ‘inert pair effect’.

(b) (i) Why does BF3 act as a Lewis acid?

(ii) Why is the bond angle HNH in NH3 molecule 107° instead of 109° as

in CH4? 4

(H$) "{ZpÓH´$` `wΩ_ ‡^md' ä`m h°? "{ZpÓH´$` `wΩ_ ‡^md' Ho$ {bE CŒmaXm`r Xmo H$maUm| H$m CÑoI
H$s{O`oü&

(I) (i) BF3, byBg AÂb H$s ^m±{V ä`m| H$m ©̀ H$aVm h°?

(ii) NH3 AUw _| HNH Am~ßY H$moU 109° Ho$ ~OmE 107° ä`m| hmoVm h° O°gm {H$ CH4 _|?
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16. (a) (i) What is the state of hybridization of the central oxygen atom in

O3 molecule?

(ii) Define ‘transition elements’.

(b) Explain the type of hybridization and magnetic behaviour of the complex 

[ ( ) ]CoNH3 6
3+ . [ Given, atomic number of Co = 27 ] 4

(H$) (i) O3 AUw _| H|$–r` Am∞ägrOZ na_mUw H$s gßH$aU AdÒWm ä`m hmoVr h°?

(ii) "gßH´$_U VŒd' H$s n[a^mfm {b{I`oü&

(I) gßHw$b [ ( ) ]CoNH3 6
3+  _| CnpÒWV gßH$aU Ho$ ‡H$ma VWm CgHo$ MwÂ~H$s` Ï`dhma H$s Ï`mª`m

H$s{O`oü& [ {X`m h°, na_mUw gßª`m : Co = 27 ]

17. (a) Describe iodoform test. What type of compounds will give a positive

iodoform test?

(b) Give reason for each of the following :

(i) Phenols are more acidic than alcohols.

(ii) Ethers are polar in nature. 4

(H$) Am`S>mo\$m∞_© narjU H$m dU©Z H$s{O`oü& {H$g ‡H$ma Ho$ `m°{JH$ YZmÀ_H$ Am`S>mo\$m∞_© narjU
XoVo h¢?

(I) {ZÂZ{b{IV _| ‡À òH$ Ho$ {bE H$maU Xr{O ò :

(i) \$sZm∞b, EoÎH$mohm∞bm| go A{YH$ AÂbr` hmoVo h¢>ü&

(ii) B©Wa Y´wdr` ‡H•${V Ho$ hmoVo h¢ü&

18. (a) Define an ionic bond. List three conditions which favour the formation of

an ionic compound.

(b) What is meant by ‘hybridization’? Explain the shape of PCl5 molecule on

the basis of hybrid orbitals.

(c) Be 2 molecule does not exist. Explain on the basis of molecular orbital

theory.

(d) Write the MO electronic configuration of N2 molecule and deduce its bond 

order. 6
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(H$) "Am`{ZH$ Am~ßY' H$s n[a^mfm {b{I`oü& CZ VrZ n[apÒW{V`m| H$mo gyMr~’ H$s{O ò Omo Am`{ZH$
`m°{JH$m| Ho$ ~ZZo Ho$ {bE ghm`H$ h¢ü&

(I) "gßH$aU' go ä`m VmÀn`© h°? gßH$[aV H$jH$m| Ho$ AmYma na Amn PCl5 AUw H$s AmH•${V {H$g
‡H$ma g_Pm`|Jo?

(J) Be 2 AUw H$m ApÒVÀd Zht hmoVm h°ü& Amp dH$ H$jH$ {g’mßV Ho$ AmYma na BgH$s Ï`mª`m
H$s{O`oü&

(K) N2 AUw H$m Amp dH$ H$jH$ BboäQ¥>m∞{ZH$ {d›`mg {b{I ò Am°a CgH$s Am~ßY H$mo{Q> H$m {ZJ_Z
H$s{O`oü&

19. (a) Define ‘entropy’. Explain why entropy is not a good criterion for

determining the spontaneity of a process.

(b) For the reaction, 2 42 2Ag O s Ag s O g( ) ( ) ( )® + , DH = × -61 17 1kJ mol  and 

DS = - -132 1 1J K mol  at 298 K and 1 atm pressure. Show that the

reaction is non-spontaneous at the given temperature. Above which

temperature, the reaction will become spontaneous? 6

(H$) "E›Q¥>m∞nr' H$s n[a^mfm {b{I`oü& ÒnÔ> H$s{O ò {H$ {H$gr ‡H´$_ H$s ÒdVÖ‡d•{Œm Ho$ {ZYm©aU Ho$ {bE 
E›Q¥>m∞nr CŒm_ _mnXßS> ä`m| Zht h°ü&

(I) 298 K Am°a 1 atm Xm~ na A{^{H´$`m, 2 42 2Ag O s Ag s O g( ) ( ) ( )® +  Ho$ {bE 
DH = × -61 17 1kJ mol  Am°a DS = - -132 1 1J K mol  h¢ü& Xem©B ò {H$ {XE h˛E Vmn na

`h A{^{H´$`m J°a-ÒdVÖ‡d{V©V hmoJrü& {H$g Vmn Ho$ D$na A{^{H´$`m ÒdVÖ‡d{V©V hmo OmEJr?
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20. (a) Write the products of the following reactions :

(b) Write the reaction sequence to convert nitromethane to ethanamine.

(c) What are lipids? Name the three types of lipids. Give one example of each. 6

(H$) {ZÂZ{b{IV A{^{H´$`mAm| Ho$ CÀnmX {b{I ò :

(I) ZmBQ¥>mo_rWoZ H$mo EoWoZo_rZ _| Í$nmßV[aV H$aZo dmbr A{^{H´$`m Ho$ H´$_ H$mo {b{I òü&

(J) dgmE± ({b{nS>) ä`m hmoVr h¢? VrZ ‡H$ma H$s dgmAm| Ho$ Zm_ {b{I`oü& ‡À òH$ H$m EH$-EH$
CXmhaU Xr{O`oü&
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SEC TION–B

I S>ç~

OP TION–I

{dH$ÎnçI

( En vi ron men tal Chemistry )

( n`m©daUr` agm`Z )

21. Which type of radiation is damaging for human health? 1

{H$g ‡H$ma H$m {d{H$aU _mZd ÒdmÒœ` Ho$ {bE j{VH$maH$ h°?

22. Define a ‘heavy metal’. Name any two toxic heavy metals. 2

"^mar YmVw' H$s n[a^mfm {b{I`oü& {H$›ht Xmo Am{dfmbw ^mar YmVwAm| Ho$ Zm_ {b{I`oü&

23. What is ‘environment’? Define the term ‘anthropogenic pollutants’. 2

"n`m©daU' ä`m h°? "_mZdmoÿdr ‡XyfH$' nX H$s n[a^mfm {b{I`oü&

24. List the damaging effects each of (i) SO2 and (ii) NO2 in plants and animals. 4

(i) SO2 Am°a (ii) NO2 Ho$ nm°Ym| Am°a ‡m{U`m| na hm{ZH$maH$ ‡^mdm| H$mo gyMr~’ H$s{O`oü&

25. Define ‘water pollution’. List any three (a) anthropogenic sources and

(b) parameters of water pollution. 6

"Ob ‡XyfU' H$mo n[a^m{fV H$s{O`oü& Ob ‡XyfU Ho$ {H$›ht VrZ (H$) _mZd-{Z{_©V ÚmoVm| Am°a
(I) gßHo$Vm| H$mo gyMr~’ H$s{O`oü&
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OP TION–II

{dH$ÎnçII

( Chem is try and Industry )

( agm`Z Am°a C⁄moJ )

21. What are petrochemicals? 1

noQ¥>moagm`Z ä`m h¢?

22. What are dyes? Why do dyed articles appear to have a characteristic colour? 2

aßOH$ ä`m h¢? aß{OV dÒVwAm| H$m A{^bmj{UH$ aßJ ä`m| hmoVm h°?

23. What is Portland cement? List the various raw materials required for the

manufacture of Portland cement. 2

nmoQ>©b¢S> gr_o›Q> ä`m h°? nmoQ>©b¢S> gr_o›Q> Ho$ CÀnmXZ Ho$ {bE AmdÌ`H$ {d{^fi ‡maß{^H$ nXmWm] H$mo
gyMr~’ H$s{O`oü&

24. What are (a) antipyretics and (b) analgesics? Give two examples of each. 4

(H$) ¡daZmer (E›Q>rnmBao{Q>H$) Am°a (I) nrãS>mhmar (EZopÎO{gH$) ä`m h¢? ‡À òH$ Ho$ Xmo-Xmo CXmhaU
Xr{O`oü&

25. (a) What are (i) addition polymerisation and (ii) condensation polymerisation?

(b) Write any two differences between addition polymerisation and

condensation polymerisation.

(c) Give one example each of an addition polymer and a condensation

polymer. 6

(H$) (i) gßH$bZ ~h˛bH$sH$aU Am°a (ii) gßKZZ ~h˛bH$sH$aU ä`m h¢?

(I) gßH$bZ ~h˛bH$sH$aU Am°a gßKZZ ~h˛bH$sH$aU _| H$moB© Xmo AßVa ~VmB òü&

(J) gßH$bZ ~h˛bH$ Am°a gßKZZ ~h˛bH$, ‡À òH$ Ho$ {bE EH$-EH$ CXmhaU Xr{O`oü&

H H H
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