
CHEM IS TRY
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(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. What is the SI unit of amount of a substance? Give its symbol. 1

VŒd H$s _mÃm H$m SI _mÃH$ ä`m h°? BgH$m gßHo$V {b{I òü&

2. State Boyle’s law. 1

~m∞̀ b H$m {Z`_ ~VmB òü&

3. Give any two factors that would increase the rate of evaporation of a liquid. 1

H$moB© Xmo H$maH$ ~VmB ò Omo {H$gr –d H$s dmÓnZ Xa H$mo ~ãT>m X|Joü&

4. What do the following symbols represent? 2

(i) Mm

(ii) mm

(iii) dam

(iv) nm
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{ZÂZ{b{IV gßHo$V ä`m {ZÍ${nV H$aVo h¢?

(i) Mm

(ii) mm

(iii) dam

(iv) nm

5. Write down the expressions for K p  and K c  for the following reaction. How are

they related? 2

CaCO s CaO s CO g3 2( ) ( ) ( ), +

{ZÂZ{b{IV A{^{H´$`m Ho$ {bE K p  Am°a K c  Ho$ Ï ß̀OH$ {b{I`oü& `o naÒna {H$g ‡H$ma gß~ß{YV h¢?

CaCO s CaO s CO g3 2( ) ( ) ( ), +

6. Differentiate between mineral and ore. 2

I{ZO Am°a A`ÒH$ _| ^oX H$s{O`oü&

7. Explain in which of the following compounds, the chemical bond would have

less ionic character : 2

     LiCl or KCl

{ZÂZ{b{IV `m°{JH$m| _| go {H$gHo$ amgm`{ZH$ Am~ßY _| H$_ Am`{ZH$ A{^bjU hmoJm, Ï`mª`m
H$s{O ò :

     LiCl AWdm KCl 

8. X  and Y  are two completely miscible liquids and the intermolecular forces vary

as Y -Y  < X -X < X -Y .

Ex plain—

(a) which one of the two liquids will boil at a higher temperature;

(b) when the two liquids are mixed, what type of deviations would the

solution show from the Raoult’s law. 2

X Am°a Y Xmo –d nyU©V`m {_lUr` h¢ Am°a CZHo$ AßVam-AUwH$ ~b {ZÂZ ‡H$ma go n[ad{V©V hmoVo h¢ :

Y -Y  < X -X < X -Y

Ï`mª`m H$s{O ò {H$—

(H$) XmoZm| –dm| _| go H$m°Z CÉVa Vmn na C~boJm;

(I) XmoZm| –dm| H$mo {_bmZo na ‡m· {db`Z amCÎQ> Ho$ {Z`_ go {H$g ‡H$ma H$m {dMbZ ‡X{e©V
H$aoJmü&
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9. Write the structure of the product formed in the following reactions : 2

{ZÂZ{b{IV A{^{H´$`mAm| _| ~ZZo dmbo CÀnmX H$s gßaMZm {b{I ò :

10. Give the significance of the four quantum numbers. 4

Mma π$mßQ>_ gßª`mAm| H$s gmW©H$Vm ~VmB òü&

11. What is a colloidal solution? How do true solutions, colloidal solutions and

suspensions differ with one another in respect to (a) visibility and (b) settling of

particles? 4

H$mobm∞BS>r {db`Z ä`m h°? (H$) —Ì`Vm Am°a (I) H$Um| Ho$ {ZÖgmXZ Ho$ gmnoj _| dmÒV{dH$ {db`Z,
H$mobm∞BS>r {db`Z Am°a {Zbß~Z EH$-Xygao go {H$g ‡H$ma {^fi hmoVo h¢?

12. What is stereoisomerism? Which type of stereoisomerism is shown by

1,2-dichloroethene? Draw the structures of its two isomers and name them. 4

{Ã{d_ g_md`dVm ä`m h°? 1,2-S>mBäbmoamoEWrZ {H$g ‡H$ma H$s {Ã{d_ g_md`dVm Xem©Vm h°? BgHo$ Xmo 
g_md`dm| H$s gßaMZm Amao{IV H$s{O ò Am°a CZHo$ Zm_ {b{I`oü&

13. Indicate whether you would expect the entropy of the system to increase or

decrease in the following processes. Give reasons for your answer : 4

(i) H O l K H O g K2 2373 373( , ) ( , )®

(ii) C H COOH l K C H COOH s K6 5 6 5394 394( , ) ( , )®

(iii) 2 22 2 3SO g O g SO g( ) ( ) ( )+ ®

(iv) Cu s K Cu s K( , ) ( , )298 350®
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(i) CH> CH
KMnO4

?

(ii) CH CH= CH  + HBr3 2 ?

R>ßS>m jma

~o›Om∞`b nam∞ägmBS>

(i) CH> CH
KMnO4

cold alkali
?

(ii) CH CH= CH  + HBr3 2
benzoyl peroxide

?



~VmB ò {H$ {ZÂZ{b{IV ‡H´$_m| _| {ZH$m` H$s E›Q¥>m∞nr _| d•{’ hmoJr AWdm H$_r hmoJrü& AnZo CŒma Ho$ {bE
H$maU {b{I ò :

(i) H O l K H O g K2 2373 373( , ) ( , )®

(ii) C H COOH l K C H COOH s K6 5 6 5394 394( , ) ( , )®

(iii) 2 22 2 3SO g O g SO g( ) ( ) ( )+ ®

(iv) Cu s K Cu s K( , ) ( , )298 350®

14. Explain what is inert pair effect. What are its causes? 4

{ZpÓH´$` `wΩ_ ‡^md ä`m h°, Ï`mª`m H$s{O òü& BgHo$ ä`m H$maU h¢?

15. How many molecules of acetylene gas, C H2 2, would be produced in the reaction 

of 10 0×  g of calcium carbide with excess of water?

CaC H O C H Ca OH2 2 2 2 22+ ® + ( )

How much vol ume would the C H2 2 gas oc cupy at STP (273 K, 1 bar)? [Mo lar

mass of CaC g mol2
164 0= × - ] 4

10 0×  g H°$pÎe`_ H$m~m©BS> H$s nmZr Ho$ Am{Yä` Ho$ gmW A{^{H´$`m Ho$ \$bÒdÍ$n Eogr{Q>brZ J°g, 
C H2 2, Ho$ {H$VZo AUw ~Z|Jo?

CaC H O C H Ca OH2 2 2 2 22+ ® + ( )

STP (273 K, 1 ~ma Xm~) na C H2 2 J°g H$m Am`VZ {H$VZm hmoJm? [CaC2 H$m _moba –Ï`_mZ 
= × -64 0 1g mol ]

16. The standard enthalpies of formation of CO g H O l2 2( ), ( ) and CH g4 ( ) are - ×393 5, 

- ×286 2 and - × -74 8 1kJ mol  respectively. Calculate the enthalpy of

combustion of methane. 4

CO g H O l2 2( ), ( ) Am°a CH g4 ( ) H$s _mZH$ gß^dZ E›W°Înr H´$_eÖ - ×393 5, - ×286 2 Am°a 
- × -74 8 1kJ mol  h¢ü& _rWoZ H$s XhZ E›W°Înr n[aH${bV H$s{O`oü&

17. Water can hydrolyse only one out of CCl4 and SiCl4. Which one of the two is

hydrolysed? Write down the hydrolysis reaction and name the main product

formed. Explain, why it is possible in one case and not in the other. 4

nmZr CCl4 Am°a SiCl4 _| go Ho$db EH$ H$mo Ob-AnK{Q>V H$a gH$Vm h°ü& XmoZm| _| go H$m°Z Ob-
AnK{Q>V hmoVm h°? Ob-AnKQ>Z A{^{H´$`m {b{I ò Am°a ~ZZo dmbo _wª` CÀnmX H$m Zm_ ~VmB òü&
Ï`mª`m H$s{O ò {H$ ä`m| `h EH$ Ho$ {bE gß^d h° Am°a Xygao Ho$ {bE Zhtü&
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18. What is hybridization? Give the names of different types of hybridizations.

What is the bond angle between the resulting hybridized orbitals in each case?

What are sigma and pi bonds? 6

gßH$aU ä`m h°? {d{^fi ‡H$ma Ho$ gßH$aUm| Ho$ Zm_ Xr{O`oü& ‡À òH$ AdÒWm _| ~ZZo dmbo gßH$[aV H$jH$m|
Ho$ ~rM Am~ßY H$moU {H$VZm h°? {gΩ_m ( )s  Am°a nmB© ( )p  Am~ßY ä`m h¢?

19. Identify the reaction in which sodium or potassium salt of a carboxylic acid, on

electrolysis, gives a higher alkane. What product will be formed if 

CH CH COONa3 2  is used in this reaction? Write the reactions involved. 6

{H$gr H$m~m}päg{bH$ AÂb Ho$ gmo{S>`_ `m nmoQ>°{e`_ bdU Ho$ {d⁄wV≤-AnKQ>Z H$aZo na CÉVa EÎHo$Z
~ZZo dmbr A{^{H´$`m H$s nhMmZ H$s{O`oü& `{X Bg A{^{H´$`m _| CH CH COONa3 2  H$m ‡`moJ {H$`m 
Om ò, Vmo ä`m CÀnmX ~ZoJm? gß~’ A{^{H´$`mE± {b{I`oü&

20. Consider the following reaction :

CCl g H O g CO g HCl g kJ molr4 2 2
12 4 173 1( ) ( ) ( ) ( ) ;+ ® + ° = - × -D H

(a) Is this reaction (i) homogeneous or heterogeneous and (ii) exothermic or

endothermic?

(b) How are K p  and K c  for this reaction related to each other?

(c) What are the favourable conditions for obtaining continuous supply of

HCl and CO2 using this reaction? 6

{ZÂZ{b{IV A{^{H´$`m na {dMma H$s{O ò :

CCl g H O g CO g HCl g kJ molr4 2 2
12 4 173 1( ) ( ) ( ) ( ) ;+ ® + ° = - × -D H

(H$) ä`m `h A{^{H´$`m (i) g_mßJr AWdm {df_mßJr Am°a (ii) D$Ó_mjonr AWdm D$Ó_memofr h°?

(I) Bg A{^{H$́`m Ho$ {bE K p  Am°a K c  naÒna {H$g ‡H$ma gß~ß{YV h¢?

(J) Bg A{^{H$́`m H$m ‡`moJ H$aVo h˛E HCl Am°a CO2 H$s gVV Amny{V© Ho$ {bE AZwHy$b
n[apÒW{V`m± ä`m h¢?
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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. Name the segment of environment that contains—

(a) metals;

(b) lakes. 1

n`m©daU Ho$ IßS> ~VmB`o {OZ_| {ZÂZ{b{IV nm ò OmVo h¢ :

(H$) YmVwE±

(I) Prb|

22. Natural sources of this toxic heavy metal are volcanic activity, spray from

oceans and forest fires. Identify the heavy metal. List any three of its toxic

effects on humans. 2

{H$gr Am{dfmbw ^mar YmVw Ho$ ‡mH•${VH$ ÚmoV ¡dmbm_wIr g{H´$`Vm, gmJam| go {N>ãS>H$md Am°a OßJbm| H$s
AmJ h¢ü& Bg ^mar YmVw H$mo nhMm{Z òü& _ZwÓ` na BgHo$ {H$›ht VrZ Am{dfmbw ‡^mdm| H$mo gyMr~’
H$s{OEü&

23. Identify the rays that are used in CT scan. What types of radiations are these?

Give any two anthropogenic sources of these types of radiations. 2

gr0 Q>r0 ÒH°$Z _| ‡ ẁ∫$ {H$aUm| H$s nhMmZ H$s{O`oü& ò {H$g ‡H$ma Ho$ {d{H$aU h¢? Bg ‡H$ma Ho$
{d{H$aUm| Ho$ H$moB© Xmo _mZdmoÿdr ÚmoV ~VmBEü&

24. Name the pollutants that cause ozone layer depletion, and explain the process. 4

CZ ‡XyfH$m| Ho$ Zm_ ~VmB ò {OZHo$ H$maU AmoµOmoZ naV H$m Adj` hmoVm h° Am°a ‡H´$_ H$s Ï`mª`m
H$s{OEü&

25. What are the parameters that indicate water pollution? Give two examples of

each. Give any one source and two effects of inorganic pollutants. 6

Ob ‡XyfU ~VmZo dmbo n°am_rQ>a ä`m h¢? ‡À òH$ Ho$ Xmo CXmhaU Xr{O`oü& AH$m~©{ZH$ ‡XyfH$m| H$m H$moB©
EH$ ÚmoV Am°a Xmo ‡^md ~VmB òü&
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OP TION–II

{dH$ÎnçII

( Chem is try and Industry )

( agm`Z Am°a C⁄moJ )

21. Identify one branched-chain and one linear polymer out of the following : 1

(a) Polyester

(b) Glycogen

(c) Melamine

(d) Bakelite

{ZÂZ{b{IV _| go EH$ em{IV ˚m•ßIbm Am°a EH$ aoIr` ~h˛bH$ H$mo nhMm{Z ò :

(H$) nm∞brEÒQ>a

(I) ΩbmBH$moOZ

(J) _obm_mBZ

(K) ~oHo$bmBQ>

22. Soaps and detergents are soluble in water as well as oil. Explain. 2

gm~wZ Am°a An_mO©H$ nmZr Am°a Vob XmoZm| _| KwbZerb h¢ü& Ï`mª`m H$s{O òü&

23. This white pigment has a high opacity and binding power, has double

spreading power than that of white lead and has no tendency to chalking. Write 

the name and formula of this pigment, and also give its composition. 2

Bg g\o$X dU©H$ _| CÉ AnmaX{e©Vm Am°a A{YH$ ‡¿N>mXZ j_Vm, g\o$X boS> H$s Anojm XwJwZr \°$bZo
H$s j_Vm Am°a Mm∞qH$J ‡d•{Œm Zht hmoVr h°ü& Bg dU©H$ H$m Zm_ Am°a gyÃ {b{I ò VWm gßKQ>Z ^r
Xr{O`oü&

24. What is the difference between an antiseptic and a disinfectant? Give two

examples of each. 4

ny{VamoYr Am°a amoJmUwZmeH$ _| ä`m AßVa h°? ‡À òH$ Ho$ Xmo CXmhaU Xr{O`oü&

25. How are polymers classified on the basis of the nature of monomers? Give any

four differences between addition and condensation polymerizations. 6

EH$bH$m| H$s ‡H•${V Ho$ AmYma na ~h˛bH$ {H$g ‡H$ma dJuH•$V {H$E OmVo h¢? gßH$bZ Am°a gßKZZ
~h˛bH$Z Ho$ ~rM H$moB© Mma AßVa ~VmB òü&

H H H
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