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PHYSICS
(1) If 400�� of resistance is made by adding four 100�

resistance of tolerance 5% then the tolerance of the

combination is

(a) 20% (b) 5%

(c) 10% (d) 15%

(1) 100� yðhkuÄ yLku 5% xku÷hLMk (MknLkþe÷íkk) Ähkðíkk [kh yðhkuÄLku
òuzeLku 400� Lkku yðhkuÄ çkLkkððk{kt ykðu íkku yk Lkðk yðhkuÄLkwt xku÷hLMk
(MknLkþe÷íkk) = ........
(a) 20% (b) 5%

(c) 10% (d) 15%

Ans.: (b)

Wfu÷: Mk{íkwÕÞ yðhkuÄ Re = 4R

�
e

e

R R
 = 

R R

� �

       = 5%

(2) At two points P and Q on screen in Young’s double slit

experiment, waves from slits S1 and S2 have a path

difference of 0 and 
4

�
 respectively. The ratio of inensities

at P and Q will be

(a) 3 : 2 (b) 2 : 1

(c) 2  : 1 (d) 4 : 1

(2) ÞtøkLkk zçk÷ ÂM÷x «Þkuøk{kt ÃkzËk ÃkhLkkt ®çkËwyku P yLku Q Au. ÂM÷x S1

yLku S2 {ktÚke Lkef¤íkkt íkhtøkkuLkku ÃkÚk-íkVkðík yLkw¢{u 0 yLku 
4

�
 Au.

®çkËwyku P yLku Q ÃkkMku íkeðúíkkLkku økwýku¥kh = .......
(a) 3 : 2 (b) 2 : 1

(c) 2  : 1 (d) 4 : 1

Ans.: (b)

Wfu÷: ÃkÚk íkVkðík �x = 
4

�
 {kxu,

� f¤k íkVkðík � = 
2�

�
� 4x

= 
2π

 × 
4

�

�

= 
π

2

ÃkÚk íkVkðík �x = 0 {kxu,

f¤k íkVkðík � =
2�

�
� 4x

=
2�

�
� 0

= 0

òu I0 = {q¤ WËTøk{{ktÚke Lkef¤íkk «fkþLke íkeðúíkk Äkheyu íkku,

nðu, I1 = 4I0 cos2

2

�

= 4I cos2
0

2
= 4I0

(ÃkÚk íkVkðík = 0 {kxu)

I2 = 4I0 cos2

2

�
 = 2I0

(ÃkÚk íkVkðík = 
4

�
 {kxu)

�
1 0

2 0

I 4I 2
 =  = 

I 2I 1
 = 2 : 1

(3) The output of an OR gate is connected to both the inputs

of a NAND gate. The combination will serve as a

(a) OR gate (b) NOT gate

(c) NOR gate (d) AND gate

(3) OR økuxLkwt ykWxÃkwx NAND økuxLkkt çktLku RLkÃkwx MkkÚku òuzu÷kt Au. yk
òuzký Lke[uLkk økux suðwt s fk{ ykÃkþu.
(a) OR økux (b) NOT økux
(c) NOR økux (d) AND økux

Ans.: (c)

Wfu÷:

X = A + B

Y = X = A + B

� yk ykWxÃkwx NOR økuxLkwt s fk{ ykÃkþu.

(4) Two mercury drops (each of radius r) merge to form a

bigger drop. The surface energy of the bigger drop, if T

is the surface tension is

(a)
5

232 r T� (b) 4�r2T

(c) 2�r2T (d)
8

232 r T�

(4) r rºkßÞkðk¤k ÃkkhkLkk çku xeÃkk ¼uøkk ÚkRLku {kuxwt xeÃkwt çkLkkðu Au. òu Ãk]cíkký
T nkuÞ íkku {kuxk xeÃkkLke Ãk]cQòo fux÷e nþu
(a) 5

232 r T� (b) 4�r2T

(c) 2�r2T (d) 8
232 r T�

Ans.: (d)

Wfu÷ : LkkLkk xeÃkkLkwt fË = 
4

3
�r3

{kuxk xeÃkkLkwt fË 3 34 4
R  = 2  r  

3 3
� � �

(ßÞkt R = {kuxk xeÃkkLke rºkßÞk)
� R3 = 2r3
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� R = 1
32 r

{kuxk xeÃkkLkwt Ãk]cQòo E = �R2T

= 4�
21

32
� �
� 	

 �

� T

� E = 
8
3 2

T2 π r

(5) Statement-I Two longitudinal waves given by equations

y1(x, t) = 2a sin (	t - kx) and y2(x, t) = a sin (2	t - 2kx)

will have equal intensity.

Statement-II Intensity of waves of given frequency in

same medium is proportional to square of amplitude only.

(a) Statement I is false, Statement II is true

(b) Statement I is true, Statement II is false

(c) Statement I is true Statement II true, Statement II is

the correct explanation of Statement-I

(d) Statement I is ture, Statement II is true; Statement

II is not correct explanation of Statement I

(5) Lke[uLkkt çku Statement ðkt[eLku ÞkuøÞ rðfÕÃk ÃkMktË fhku.
Statement - 1 çku Mktøkík íkhtøkkuLkkt Mk{efhýku y1(x, t) = 2a sin(	t

- kx) íkÚkk y2(x, t) = a sin(2	t - 2kx) Au. íku{Lke íkeðúíkk Mk{kLk
Au.
Statement - 2  òu ykð]r¥k y[¤ nkuÞ íkku ykÃku÷k {kæÞ{{kt íkhtøkLke
íkeðúíkk yu ftÃkrðMíkkhLkk ðøkoLkk Mk{«{ký{kt Au.
(a) Statement -1 yMkíÞ Au, Statement - 2 MkíÞ Au.
(b) Statement - 1 MkíÞ Au, Statement - 2 yMkíÞ Au.
(c) Statement - 1 yLku Statement - 2 çktLku MkíÞ Au. Statement

- 2 yu Statement - 1 Lke ÞkuøÞ Mk{sqíke Au.
(d) Statement - 1 yLku Statement - 2 çktLku MkíÞ Au, Ãkhtíkw
Statement - 2 yu Statement - 1 Lke ÞkuøÞ Mk{sqíke LkÚke.

Ans.: (b)

Wfu÷: I = 
1

2

	2A2v yLkwMkkh

íkeðúíkk (I) yu {kæÞ{Lke ½Lkíkk (�) fkuýeÞ ykð]rík (	)

(� ykð]r¥k f), ftÃkrðMíkkh (a) íkÚkk íkhtøkLkk ðuøk (v) Ãkh
ykÄkh hk¾u Au. íkÚkk I1 = I2 íkku Au s.

(6) Combination of two identical capacitors, a resistor R

and a DC voltage source of voltage 6V is used in an

experiment on C-R circuit. It is found that for a parallel

combination of the capacitor the time in which the

voltage of the fully charged combination reduces to half

its original voltage is 10s. For series combination the

time needed for reducing the voltage of the fully charged

series combination by half is

(a) 20s (b) 10s

(c) 5s (d) 2.5s

(6) yuf C - R ÃkrhÃkÚkLkk «Þkuøk{kt çku Mk{kLk fuÃkurMkxh yuf yðhkuÄ yLku 6V

Lkku DC WËTøk{ òuzu÷ku Au. Mk{ktíkh heíku òuzu÷kt yLku MktÃkqýo [kso fhu÷kt
fuÃkuMkexMkoLkku ðkuÕxus 10 MkufLz{kt yzÄku ÚkR òÞ Au. òu yk çktLku fuÃkuMkexMkoLku
©uýe{kt òuzâk nkuík íkku ðkuÕxus yzÄku Úkíkkt fux÷ku Mk{Þ ÷køku ?

(a) 20s (b) 10s

(c) 5s (d) 2.5s

Ans.: (d)

Wfu÷: òu Mk{íkwÕÞ fuÃkurMkxLMk Ce nkuÞ íkku,

Vc = 
1

2
V0

0 0q q
 = 

Ce 2Ce

�
t- 0RC

0

q
q (1 - e e) = 

2

� t = R � Ce � loge2

nðu, Mk{ktíkh òuzký {kxu,

Ce = 
2C

2

� t1 = 2RCloge2

©uýe òuzký {kxu,

R

C C

Ce = 
C

2

t2 = 
RC

2
loge2

2

1

1
t 12 =  = 
t 2 4

� t2 = 
1

4
t1

= 
1

4
(10)

= 2.5s

(7) The minimum force required to start pushing a body up

a rough (frictional coefficient �) inclined plane is Fl while

the minimum force needed to prevent it from sliding

down is F2. If the inclined plane makes an angle 
 from

the horizontal such that tan 
 = 2�, then the ratio 
1

2

F

F

is

(a) 4 (b) 1

(c) 2 (d) 3
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(7) � ½»koýktfðk¤k Zk¤ Ãkh fkuR ÃkËkÚkoLku WÃkh íkhV økrík þY fhðk {kxu
ykÃkðwt Ãkzíkwt LÞqLkík{ çk¤ F1 Au. yk s ÃkËkÚkoLku yk s Zk¤ ÃkhÚke Lke[u
Mkhfíkku yxfkððk {kxu ykÃkðwt Ãkzíkwt çk¤ F2 Au. òu Zk¤ yLku Mk{rûkríks

ðå[uLkku ¾qýku 
 nkuÞ íkÚkk tan
 = 2� nkuÞ íkku økwýku¥kh 1

2

F

F  = ........

(a) 4 (b) 1

(c) 2 (d) 3

Ans.: (d)

Wfu÷: F1 = mg(sin
 + �cos
)

F2 = mg(sin
 - �cos
)

1

2

F sin  +  cos
 =  

F sin  -  cos

� 
 �

� 
 �

=
tan  + 

tan  - 

� 

� 


=
2  + 

2  - 


 


 


= 3

(8) Two particles of equal mass m go around a circle of
radius R under the action of their mutual gravitational
attraction. The speed of each particle with respect to

their centre of mass is

(a)
Gm

R
(b)

Gm

4R

(c)
Gm

3R
(d)

Gm

2R

(8) m Ë¤Lkk çku fýku ÃkhMÃkhLkk økwhwíðkf»koý çk¤Lke yMkh nuX¤ R rºkßÞkLkk
ðíkwo¤ Ãkh økrík fhu Au. fkuR Ãký yuf  fýLke yk fýkuLkk çkLku÷k íktºkLkk
îÔÞ{kLk fuLÿLke MkkÃkuûku ÍzÃk fux÷e nþu ?

(a)
Gm

R
(b)

Gm

4R

(c)
Gm

3R
(d)

Gm

2R

Ans.: (b)

Wfu÷ : ðíkwo¤kfkh økrík {kxu, økwhwíðkf»koý çk¤ yLku fuLÿøkk{e çk¤ yufçkeòLku
Mk{íkku÷u Au.

�

2 2

2

Gm mv
 = 

R(2R)

ßÞkt R = fkuR yuf fýLkwt,
fýkuLkkt çkLku÷k íktºkLkk îÔÞ{kLk fuLÿÚke ytíkh.

�
2 Gm

v  = 
4R

� v = 
Gm

4R

(9) The current in the primary circuit of a potentiometer is
0.2 A. The specific resistance and cross-section of the

potentiometer wire are 4 � 10-7 � - m and 8 � 10-7m2

respectively. The potential gradient will be equal to

(a) 0.2 v/m (b) 1 v/m

(c) 0.3 v/m (d) 0.1 v/m

(9) yuf ÃkkuxurLþÞku{exhLkkt «kÚkr{f ÃkrhÃkÚk («kÞ{he Mkfeox) {ktÚke 0.2ALkku
rðãwík«ðkn ðnu Au. yk ÃkkuxuÂLþÞku{exhLkk ðkÞhLke yðhkuÄfíkk 4 � 10-

7 � –m yLku ykzAuËLkwt ûkuºkV¤ 8 � 10-7m2 Au. íkku rðãwíkÂMÚkrík{kLk
«[÷LkLkwt {qÕÞ = ......
(a) 0.2 v/m (b) 1 v/m

(c) 0.3 v/m (d) 0.1 v/m

Ans.: (d)

Wfu÷: rðãwík ÂMÚkrík{kLk «[÷Lk k = 
I  

A

� �

= 
-7

-7

0.2 × 4 × 10

8 × 10
= 0.1 v/m.

(10) The specific heat capacity of a metal at low temperature

(T) is given as Cp (kJk–1 kg–1 32

3
T

400

� �
� 	

 � . A 100 g vessel

of this metal is to be cooled from 20 K to 4 K by a

special refrigerator operating at room temperature (27°

c). The amount of work required to cool the vessel is

(a) equal to 0.002 KJ

(b) greater than 0.148 KJ

(c) between 0.148 KJ and 0.028 KJ

(d) less than 0.028 KJ

(10) Lke[k íkkÃk{kLk {kxu yuf ÄkíkwLke rðrþü W»{k Cp Lkwt Mkqºk 32

3
T

400

� �
� 	

 �

kJk-1 kg-1 Au. yk ÄkíkwLkk çkLku÷k yuf 100g Lkk ÃkkºkLku ykuhzkLkk íkkÃk{kLku
(27°C), 20K Úke 4K MkwÄe yuf ¾kMk hur£shuxh îkhk Xtzw fhðk{kt ykðu
Au. yk ÃkkºkLku Xtzw Ãkkzðk {kxu fhðwt Ãkzíkwt fkÞo = .......
(a) = 0.002 KJ

(b) > 0.148 KJ

(c) 0.148 kJ yLku 0.028 kJ Lke ðå[u
(d) < 0.028 kJ

Ans.: (c)

Wfu÷: ÃkkºkLkk íkkÃk{kLk{kt Úkíkk yrík ykuAk VuhVkh(dT) {kxu sYhe
W»{kLkwt(dQ) Mkqºk, -dQ = -mCpdT

fw÷ sYhe W»{k -Q = 

34

20

T
m 32

400

� �
� 	

 �� � dT..

= 

 4-3 4

3
 20

100 × 10  × 32 T

4(400)

� �
� �
� �� �

� Q = 0.001996 kJ

� fkÞo W = 
1 2

2
2

T  - T
  Q

T

� �
�� 	


 �

T2 = 20K yLku T1 = 27 + 273 = 300K {qfíkkt,

W1 = 
300 - 20

20
� 0.001996

= 0.028 kJ

T2 = 4K yLku T1 = 300 K {qfíkkt.
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W2 = 
300 - 4

4
� 0.001996

= 0.148 kJ

íkkÃk{kLk{kt 20K Úke 4K MkwÄe ½xkzku Úkíkku nkuðkÚke sYhe fkÞo
W1=0.028 kJ Úke ðÄkhu Ãkhtíkw W2 = 0.148kJ Úke ykuAwt nþu.

(11) If a ball of steel (density � = 7.8 gcm-3) attains a terminal
velocity of 10cms-1 when falling in a tank of water

(coefficient of viscosity �
water

 = 8.5 � 10-4 Pa - s) then its

terminal velocity in glycerine (� = 12 gcm-3, � = 13.2)

would be nearly

(a) 1.6 � 10-5 cms-1 (b) 6.25 � 10-4 cms-1

(c) 6.45 � 10-4 cms-1 (d) 1.5 � 10-5 cms-1

(11) yuf Ãkkýe ¼hu÷e xUf{kt yuf ÷ku¾tzLkk økku¤kLkwt {wõík ÃkíkLk ÚkkÞ íkku økku¤kLkku
ytrík{ ðuøk V = 10cms-1 {¤u Au. ÷ku¾tzLke ½Lkíkk � = 7.8 gcm-

3, ÃkkýeLkku ~ÞkLkíkk økwýktf �water = 8.5 � 10-4 Pa - s Au. yk s
økku¤kLke yk s xUf{kt Ãkhtíkw Âø÷MkheLk{kt {wõík ÃkíkLk fhkððk{kt ykðu íkku
økku¤kLkku ytrík{ ðuøk fux÷ku nþu ? (Âø÷MkheLk {kxu ½Lkíkk � = 12 gcm-

3, � = 13.2)
(a) 1.6 � 10-5 cms-1 (b) 6.25 � 10-4 cms-1

(c) 6.45 � 10-4 cms-1 (d) 1.5 � 10-5 cms-1

Ans.: (b)

Wfu÷ : v × µ = 
0

 - � �

�

�
2 02 1

1 01 2

V  - 
 =  × 

V  - 

� � �

� � �

� = 
-47.8 - 1.2 8.5 × 10  × 10

 × 
7.8 - 1 13.2

= 6.25 � 10-4 cms-1

(12) A wooden cube (density of wood d) of side l floats in

a liquid of density � with its upper and lower surfaces

horizontal. If the cube is pushed slightly down and
released, it performs simple harmonic motion of period

T. Then T is equal to

(a) 2��
(  - d)g

�

�

�
(b) 2��

d

g�

�

(c) 2��
d

g�

�
(d) 2��

(  - d)g

�

�

�

(12) yuf d ½Lkíkkðk¤k ÷kfzkLkku ½Lk íkuLke WÃkhLke yLku Lke[uLke MkÃkkxe Mk{rûkríks
hnu íku heíku � ½Lkíkkðk¤k «ðkne{kt íkhu Au. ½LkLke ÷tçkkR l Au. òu ½LkLku
yÄku rËþk{kt MkkÄkhý çk¤ ykÃkeLku Akuze Ëuðk{kt ykðu íkku íku T ykðíkofk¤Úke
Mkh¤ ykðíkoøkrík fhu Au. íkku T Lkwt {qÕÞ = .......

(a) 2��
(  - d)g

�
�
�

(b) 2��
d

g�
�

(c) 2��
d

g�
�

(d) 2��
(  - d)g

�
�
�

Ans.: (b)

Wfu÷ : ½Lk Mkh¤ ykðíko økrík fhu Au.
� F = -kx .....(1)

Äkhku fu, x ÷tçkkR yu ½LkLke «ðkne{kt zqçku÷e ÷tçkkR Au. íkku Mktíkw÷Lk
ÂMÚkrík {kxu,
� F = -�l2xg .....(2)

Mk{e.(1) yLku (2) Lku Mkh¾kðíkkt
kx = �l2xg

� k = �l2g .....(3)

Mk{e.(3) Lkwt {qÕÞ ykðíkofk¤Lkk Mkqºk T = 2�
m

k
 {kt {qfíkkt,

T = 

3

2

d
2

g
�
�

�

�

= 
d

2
g

�
�

�
 {¤u.

(13) When monochromatic red light is used instead of blue

light in a convex lens, its focal length will

(a) does not depend on colour of light

(b) increase

(c) decrease

(d) remain same

(13) yuf çkrnøkkuo¤ ÷uLMk{kt Ãknu÷kt ðkË¤e htøkLkk «fkþLkku WÃkÞkuøk fhðk{kt
ykðu Au. íÞkhçkkË ðkË¤eLkk çkË÷u hkíkk htøkLkk «fkþLkku WÃkÞkuøk fhðk{kt
ykðu íkku íkuLke fuLÿ÷tçkkR = .......
(a) y[¤ hnuþu.
(b) ðÄþu.
(c) ½xþu
(d) «fkþLkk htøk Ãkh ykÄkrhík LkÚke.

Ans.: (b)

Wfu÷:
1 2

1 1 1
= (  - 1)  - 

f R R

� �

 � 	


 �

íkÚkk r = A + 2 4

B C
 + 

� �
ð¤e,� �ðkË¤e < � �hkíkku
íkÚkk � �ðkË¤e > �hkíkku
� fhkíkku > fðkË¤e

(14) An electric charge + q moves with velocity

V = 3i + 4j + k
��

� �  in an electromagnetic field given by

E = 3i + j + 2k
��

� � , B = i + j - 3k
��

� � . The y component of

the force experienced by + q is

(a) 2 q (b) 11 q

(c) 5 q (d) 3 q

(14) yuf ÄLk rðãwík¼kh +q yu E = 3i + j + 2k
��

� �  íkÚkk B = i + j - 3k
��

� �

ðk¤k rðãwík[wtçkfeÞ ûkuºk{kt V = 3i + 4j + k
��

� �  sux÷k ðuøkÚke økrík fhu
Au. yk rðãwík¼khLku ÷økíkkt çk¤Lkk y ½xfLkwt {qÕÞ = ........
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(a) 2 q (b) 11 q

(c) 5 q (d) 3 q

Ans.: (b)

Wfu÷: F = q E + V  B�
�� �� �� ��

= q 3i + j + 2k  + 3i + 4j + k  × i + j - 3k� � � � � �

 = q -10i + 11j + k� �

� Fy = 11 q

(15) If a spring of stiffness k is cut into two parts A and B

of length l
A

: l
B

= 2:3, then the stiffness of spring A is

given by

(a)
5

2
 k (b)

3

5
 k

(c)
2

5
 k (d) k

(15) yuf k ®M«øk y[¤ktfðk¤e ®M«økLku A yLku B yu{ çku ¼køk{kt fkÃkðk{kt
ykðu Au. òu ÷tçkkR lA yLku lB Lkku økwýku¥kh lA : lB = 2 : 3 nkuÞ íkku,
rM«tøk A Lkku ®M«øk y[¤ktf ........

(a)
5

2
 k (b)

3

5
 k

(c)
2

5
 k (d) k

Ans.: (a)

Wfu÷ : ®M«øk y[¤ktf k �
1

�

�
A

A

k l
 = 

k l

� kA = 
A B

A

l  + l

l � k

= 

A

B

A

B

l
 + 1

l
k

l

l

�

= 

2
 + 1

3 k
2

3

�

= 
5

k
2
�

(16) After absorbing a slowly moving neutron of mass m
N

(momentum-0) a nucleus of mass M breaks into two

nuclei of masses m
1
 and 5m

1
 (6m

1
 = M + m

N
)

respectively. If the de-Broglie wavelength of the nucleus

with mass m
1
 is �, then de-Broglie wavelength of the

other nucleus will be

(a) 25� (b) 5�

(c)
5

�
(d) �

(16) yuf M Ë¤Lkwt LÞwÂõ÷ÞMk mN Ë¤Lkk LkkLkk, ¾qçk s Äe{e økríkðk¤k
LÞqxÙkuLk MkkÚku òuzkR òÞ Au. íÞkhçkkË íku m1 yLku 5m1 yu{ çku ¼køk{kt

rð¼krsík ÚkkÞ Au. (6m1 = M + mN) òu m1 Ë¤ðk¤k LÞqÂõ÷ÞMkLke
Ë-çkúkuøk÷e íkhtøk÷tçkkR � nkuÞ íkku çkeò LÞqÂõ÷ÞMkLke Ë-çkúkuø÷e íkhtøk÷tçkkR
fux÷e nþu ?

(a) 25� (b) 5�

(c)
5

�
(d) �

Ans.: (d)

Wfu÷ : Ë-çkúkuø÷e íkhtøk÷tçkkR � = 
h h

 = 
mv P

ðuøk{kLk MkthûkýLkk rLkÞ{ {wsçk,

1 2P  + P
��� ���

 = 0

� P1 = P2 (Võík {qÕÞ æÞkLk{kt ÷uíkkt)
� �1 = �2 = �

(17) A breaker contains water up to a height h1 and kerosene
of height h2 above water so that the total height of (water
+ kerosene) is (h1 + h2) Refractive index of water is �1
and that of kerosene is �2. The apparent shift in the
position of the bottom of the breaker when viewed from

above is

(a) 2 1
1 2

1 1
1 - h  + 1 - h
� � � �
� 	 � 	


 

 � 
 �

(b) 1 2
1 2

1 1
1 + h  + 1 + h
� � � �
� 	 � 	


 

 � 
 �

(c) 1 2
1 2

1 1
1 - h  + 1 - h
� � � �
� 	 � 	


 

 � 
 �

(d) 2 1
1 2

1 1
1 + h  - 1 + h
� � � �
� 	 � 	


 

 � 
 �

(17) yuf çkefh{kt h1 Ÿ[kR MkwÄe Ãkkýe yLku h2 Ÿ[kR MkwÄe fuhkuMkeLk ¼hu÷wt
Au. suÚke fw÷ Ÿ[kR h1 + h2 ÚkkÞ Au. ÃkkýeLkku ð¢e¼ðLkktf �1 yLku
fuhkuMkeLkLkku ð¢e¼ðLkktf �2 Au. òu WÃkhÚke yð÷kufLk fhðk{kt ykðu íkku
çkefhLkwt íkr¤Þwt fux÷wt WÃkh Ëu¾kþu ?

(a) 2 1
1 2

1 1
1 - h  + 1 - h
� � � �
� 	 � 	


 

 � 
 �

(b) 1 2
1 2

1 1
1 + h  + 1 + h
� � � �
� 	 � 	


 

 � 
 �

(c) 1 2
1 2

1 1
1 - h  + 1 - h
� � � �
� 	 � 	


 

 � 
 �

(d) 2 1
1 2

1 1
1 + h  - 1 + h
� � � �
� 	 � 	


 

 � 
 �
Ans.: (c)

Wfu÷ : �h = 
1

1 -   h
� �

�� 	

 �

Ãkkýe {kxu, �h1 = 1
1

1
1 - h
� �
� 	



 �

fuhkuMkeLk {kxu �h2 = 2
2

1
1 - h
� �
� 	



 �

� �h = �h1 + �h2

= 1
1

1
1 - h
� �
� 	



 �
 + 2

2

1
1 - h
� �
� 	



 �
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(18) Statement-I : On viewing the clear blue portion of the

sky through a calcite crystal, the intensity of transmitted

light varies as the crystal is rotated.

Statement-II : The light coming from the sky is polarized

due to scattering of sun light by particles in the

atmosphere. The scattering is largest for blue light.

(a) Statement-I is false Statement-II is true

(b) Statement-I is true, Statement-II is false

(c) Statement-I is true Statement-II true, Statement-II is

the correct explanation of Statement-I

(d) Statement-I is ture, Statement-II is true; Statement-

II is not correct explanation of Statement I

(18) Lke[uLkkt çktLku Statement ðkt[e ÞkuøÞ rðfÕÃk ÃkMktË fhku.
Statement - 1 fuÕMkkRx MVrxf ðzu MðåA ykfkþLkwt yð÷kufLk fhíkkt
òýðk {¤u Au fu, MVrxfLku økku¤ økku¤ ½q{kðíkkt ÃkMkkh Úkíkk «fkþLke íkeðúíkk
çkË÷kÞ Au.
Statement - 2 ðkíkkðhýLkk fýku îkhk MkqÞo«fkþLkwt «feýoLk ÚkðkÚke
ykfkþ{ktÚke ykðíkku «fkþ Äúwðe¼qík ÚkÞu÷ku nkuÞ Au. ðkË¤e htøkLkk «fkþLkwt
«feýoLk MkkiÚke ðÄkhu ÚkkÞ Au.
(a) Statement - 1 yMkíÞ Au, Statement - 2 MkíÞ Au.
(b) Statement - 1 MkíÞ Au, Statement - 2 yMkíÞ Au.
(c) Statement - 1 yLku Statement - 2 çktLku MkíÞ Au. íkÚkk
Statement - 2 yu Statement- 1 Lke ÞkuøÞ Mk{sqíke Au.
(d) Statement- 1 yLku Statement - 2 çktLku MkíÞ Au, Ãkhtíkw
Statement - 2 yu Statement - 1 Lke ÞkuøÞ Mk{sqíke LkÚke.

Ans.: (c)

Wfu÷ : ðkË¤e htøkLkwt «feýoLk MkkiÚke ðÄkhu ÚkkÞ Au. íkÚkk «feýoLkLku fkhýu
s Äúwðe¼ðLk ÚkkÞ Au.
Äúwðe¼ðLkLke ½xLkk {kxu, I = I0 × cos2


(19) A particle of mass m is projected with a velocity v making

an angle of 30o with the horizontal. The magnitude

of angular momentum of the projectile about the point

of projection when the particle is at its maximum height

h is

(a)

23 mv

2 g
� (b) Zero

(c)

3mv

2g
(d)

33 mv

16 g
�

(19) m Ë¤Lkku yuf fý yu ðuøk v Úke Mk{rûkríks MkkÚku 30° Lkku ¾qýku çkLkkðeLku
«rûkÃík økrík fhu Au. yk fý ßÞkhu {n¥k{ Ÿ[kR «kÃík fhu íku Mk{Þu,
økríkLke þYykíkLkk ®çkËwLke MkkÃkuûku fýLkk fkuýeÞ ðuøk{kLkLkwt {qÕÞ fux÷wt nþu
?

(a)

23 mv

2 g
� (b) þqLÞ

(c)

3mv

2g
(d)

33 mv

16 g
�

Ans.: (d)

Wfu÷: «rûkÃík fýLkwt fkuýeÞ ðuøk{kLk
l = m × Vn × h

 = m(Vcos
)n × h

 = m � V � cos
 �

2 2V   sin

2g

� �


 = 30° ÷RLku cos 30° yLku sin2 30° Lke ®f{íkku {qfíkkt,

l = 

33mv

16g
 {¤u.

(20) A container with insulating walls is divided into two

equal parts by a partition fitted with a valve. One part

is filled with an ideal gas at a pressure p and temperature

T, whereas the other part is completely evacuated. If the

valve is suddenly opened, the pressure and temperature

of the gas will be

(a)
p

2
, T (b)

p T
, 

2 2

(c) p, T (d) p, 
T

2

(20) yðknf rËðk÷ðk¤k yuf ÃkkºkLku ðkÕð ðzu çku Mkh¾k ¼køk{kt rð¼kSík
fhðk{kt ykðu Au. yuf ¼køk{kt p Ëçkký yLku T íkkÃk{kLk ðk¤ku ykËþo
ðkÞw ¼hðk{kt ykðu Au. íkÚkk çkeò ¼køk{kt þqLÞkðfkþ Au. òu ðkÕðLku
y[kLkf ¾ku÷ðk{kt ykðu íkku ðkÞwLkkt Ëçkký yLku íkkÃk{kLk fux÷kt nþu ?

(a)
p

2
, T (b)

p T
, 

2 2

(c) p, T (d) p, 
T

2

Ans.: (a)

Wfu÷: ðkÞwLke yktíkrhf Qòo{kt VuhVkh Úkíkku Lk nkuðkÚke íkkÃk{kLk y[¤
hnu.
� ðkÕð ¾kuÕÞk ÃkAeLkwt íkkÃk{kLk = T

y[¤ íkkÃk{kLk {kxu, p1V1 = p2V2

p2 = p1 × 
1

2

V

V

� �
� 	

 �

V2 = 2V1 (ðkÕð ¾kuÕÞk çkkË ðkÞwLkwt fË)

� p2 = (p1)
1

2

� �
� 	

 �

= 
p

2

(21) In a Young’s double slit experiment, the two slits act

as coherent sources of waves of equal amplitude A

and wavelength �. In another experiment with the

same arrangement the two slits are made to act as

incoherent sources of waves of same amplitude and

wavelength. If the intensity at the middle point of the

screen in the first case is I
1
 and in the second case I

2
,

then the ratio 
1

2

I

I  = .........

(a) 4 (b) 2

(c) 1 (d) 0.5
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(21) ÞtøkLkk zçk÷ ÂM÷x «Þkuøk{kt çktLku ÂM÷x MkwMkBçkØ WËTøk{ íkhefu ðíkuo Au. çktLku
ÂM÷x{ktÚke Lkef¤íkkt íkhtøkLkku ftÃkrðMíkkh A yLku íkhtøk÷tçkkR � Au. çkeò
yuf «Þkuøk{kt çktLku ÂM÷x yMkwMkBçkØ WËTøk{ íkhefu ðíkuo Au. (ftÃkrðMíkkh yLku
íkhtøk÷tçkkR Mk{kLk Au.) ÃkzËkLkk fuLÿ ÃkhLke íkeðúíkk I1 nkuÞ («Úk{ «Þkuøk

{kxu) íkÚkk çkeò «Þkuøk {kxu íkeðúíkk I2 nkuÞ íkku økwýku¥kh 1

2

I

I  = .........

(a) 4 (b) 2

(c) 1 (d) 0.5

Ans.: (b)

Wfu÷ : MkwMkBçkØ WËTøk{ {kxu

I1 = 4I0Cos2

2

�

   = 4I0

yMkwMkBçkØ WËTøk{ {kxu I2 = I0 + I0 = 2I0

�
1

2

I

I = 2

(22) Statement I : A nucleus having energy E
1
 decays �–

emission to daughter nucleus having energy E
2
 but the

�– rays are emitted with a continuous energy spectrum

having end point energy E
1
 – E

2

Statement-II : To conserve energy and momentum in �
decay at least three particles must take part in the

transformation.

(a) Statement-I is false, Statement II is true

(b) Statement-I is true, Statement II is false

(c) Statement-I is true Statement-II is true, Statement-II

is the correct explanation of Statement-I

(d) Statement-I is ture, Statement-II is true; Statement-

II is not correct explanation of Statement-I

(22) Lke[uLkkt Statement ðkt[e ÞkuøÞ rðfÕÃk ÃkMktË fhku.
Statement-1 : E1 Qòo Ähkðíkk LÞwÂõ÷ÞMkLkwt rð¼tsLk Úkíkkt �� rfhýkuLkwt
íkÚkk E2 Qòo Ähkðíkkt srLkík LÞwÂõ÷ÞMk MðYÃku rð¼tsLk ÚkkÞ Au. Ãkhtíkw
�� rfhýku yu ytrík{ Qòo E1 - E2 Ähkðíkk Mkíkík QòoLkk ðýoÃkx MkkÚku
WíMkŠsík ÚkkÞ Au.
Statement-2 : �� rfhýkuLkk WíMksoLk Ëhr{ÞkLk Qòo yLku ðuøk{kLkLkwt
Mkthûký fhðk {kxu ytrík{ ºký fýku YÃkktíkhLke «r¢Þk{kt ¼køk ÷u íku sYhe
Au.
(a) Statement - 1 yMkíÞ Au, Statement - 2 MkíÞ Au.
(b) Statement - 1 MkíÞ Au, Statement - 2 yMkíÞ Au.
(c) Statement - 1 yLku Statement - 2 çktLku MkíÞ Au, íkÚkk

Statement - 2 yu Statement - 1 Lke
ÞkuøÞ Mk{sqíke Au.

(d) Statement - 1 yLku Statement - 2 çktLku MkíÞ Au, Ãkhtíkw
Statement - 2 yu Statement - 1 Lke
ÞkuøÞ Mk{sqíke LkÚke.

Ans.: (c)

(23) Which of the following four alternatives is not correct

We need modulation.

(a) to increase the selectivity

(b) to reduce the time lag between transmission and

reception of the information signal

(c) to reduce the size of antenna

(d) to reduce the fractional band width, that is the ratio

of the signal band width to the centre frequency

(23) Lke[uLkk{ktÚke fÞwt rðÄkLk MkíÞ LkÚke ?

{kuzâw÷uþLk Lke[uLkk {kxu sYhe Au.
(a) rMk÷uõxeðexe ðÄkhðk {kxu
(b) {krníkeLkk rMkøLk÷Lkk xÙkLMk{eþLk yLku rhMkuÃþLk ðå[uLkku Mk{Þøkk¤ku

½xkzðk {kxu.
(c) yuÂLxLkkLke MkkRÍ ykuAe fhðk {kxu.
(d) £uõ~Lk÷ çkuLzðeÚk ½xkzðk {kxu.

Ans.: (b)

Wfu÷ : {kuzâw÷uþLkÚke Mk{Þøkk¤ku çkË÷kR Lk þfu

(24) At time t = 0 is particle starts moving along the x-axis.

If its kinetic energy increases uniformly with time t, the

net force acting on it must be proportional to

(a) t (b) constant

(c) t (d)
1

t

(24) yuf fý t = 0 Mk{Þu x-yûk Ãkh økrík þY fhu Au. òu íkuLke økrík Qòo
Mk{Þ MkkÚku Mk{kLk heíku ðÄíke síke nkuÞ íkku fý Ãkh ÷køkíkwt çk¤ þuLkk
Mk{«{ký{kt nþu ?

(a) t (b) y[¤ nþu.

(c) t (d)
1

t

Ans.: (d)

(25) An aluminium sphere of 20 cm diameter is heated from

0oC to 100oC. Its volume changes by (given that
coefficient of linear expansion for aluminium �

Al
=23 �

10-6 C-1

(a) 28.9 cc (b) 2.89 cc

(c) 9.28 cc (d) 49.8 cc

(25) 20 cm ÔÞkMk Ähkðíkk yuÕÞwr{rLkÞ{Lkk økku¤kLku 0°C Úke 100°C íkkÃk{kLk
MkwÄe økh{ fhðk{kt ykðu Au. íkuLkk fË{kt Úkíkku VuhVkh fux÷ku nþu ?

(yuÕÞwr{rLkÞ{ {kxu �Al = 23 � 10-6 C-1)
(a) 28.9 cc (b) 2.89 cc

(c) 9.28 cc (d) 49.8 cc

Ans.: (a)

Wfu÷ : fËLkwt «Mkhý,
�v = � � V � �T

= 3� � V � �T

= 3 � 23 � 10-6 �
4

3
� � (10)3 � (100 – 0)

= 28.9 cm3

= 28.9 cc

(cc = centemeter cube yÚkðk cubic centemeter)
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(26) A metal rod of Young’s modulus Y and coefficient of

thermal expansion �� is held at its two ends such that

its length remains invariant. If its temperature is raised

by t°C, the linear stress developed in it is

(a)
t

Y

�
(b)

Y

t�

(c) Y �� t (d)
1

Y t�

(26) Þtøk {kuzâw÷uMk Y yLku W»{eÞ «Mkhýktf � Ähkðíkkt yuf  Mkr¤ÞkLkwt íkkÃk{kLk
t°c sux÷wt ðÄkhðk{kt ykðu Au, Ãkhtíkw Mkr¤ÞkLke ÷tçkkR y[¤ hnu Au. íkku
Mkr¤ÞkLke ytËh WËT¼ðíkwt hu¾eÞ «ríkçk¤ fux÷wt nþu ?

(a)
t

Y

�
(b)

Y

t�

(c) Y �� t (d)
1

Y t�

Ans.: (c)

Wfu÷ : �L = � � L � �T = 
FL

AY

� «ríkçk¤ = 
F

A
 = Y � DT

= Y � t

(27) A horizontal straight wire 20 m long extending from east

to west is falling with a speed of 5.0m/s at right angles

to the horizontal component of the earth’s magnetic field

0.30 � 10-4 wb/m2. The instantaneous value of the emf

induced in the wire will be

(a) 6.0 mV (b) 3 mV

(c) 4.5 mV (d) 1.5 mV

(27) 20m ÷tçkkRLkku yuf Mkwhu¾ íkkh ÃkqðoÚke Ãkrù{ rËþk{kt hk¾u÷ku Au. íku Ãk]ÚðeLkk
[wtçkfeÞ ûkuºk 0.30 � 10-4 wb/m2 Lkk Mk{rûkríks ½xfLku fkx¾qýu, 5.0m/

s Lkk ðuøkÚke Lke[u Ãkzu Au. íkkhLke ytËh WíÃkLLk Úkíkk íkífk÷eLk emf Lkwt {qÕÞ
fux÷wt nþu ?

(a) 6.0 mV (b) 3 mV

(c) 4.5 mV (d) 1.5 mV

Ans.: (b)

Wfu÷: emf, e = B � l� � v

= 0.30 � 10-4 � 20 � 5

= 3 � 10-3

= 3 mV

(28) Two positive charges of magnitude q are placed at the

ends of a side 1 of a square of side 2a. Two negative

charges of the same magnitude are kept at the other

corners. Starting from rest, if a charge Q, moves from

the middle of side 1 to the centre of square, its kinetic

energy at the centre of square is

(a)
0

1 2qQ 1
  1 - 

4π ε a 5

� �
� � 	


 �
(b) Zero

(c)
0

1 2qQ 1
  1 + 

4π a 5

� �
� � 	� 
 �

(d)
0

1 2qQ 2
  1 - 

4π a 5

� �
� � 	� 
 �

(28) q rðãwík¼kh Ähkðíkkt çku ÄLk rðãwík¼khku yuf [kuhMkLke çkksw -1 Ãkh {qfu÷k
Au. íku s «{kýu Mk{kLk {qÕÞLkk Ãkhtíkw çku Éý rðãwík¼khku íku [kuhMkLke çkksw
- 2 Ãkh {qfu÷k Au. çkkswLke ÷tçkkR 2a Au. yuf Q {qÕÞ Ähkðíkku rðãwík¼kh
çkksw - 1 Lkk {æÞ®çkËw ÃkhÚke ÂMÚkh ÂMÚkrík{ktÚke þY fhe [kuhMkLkk fuLÿ Ãkh
ÃknkU[u Au. íkku yk rðãwík¼khLke [kuhMkLkk fuLÿ Ãkh økríkQòo fux÷e nþu ?

(a)
0

1 2qQ 1
  1 - 

4π ε a 5

� �
� � 	


 �

(b) þqLÞ

(c)
0

1 2qQ 1
  1 + 

4π a 5

� �
� � 	� 
 �

(d)
0

1 2qQ 2
  1 - 

4π a 5

� �
� � 	� 
 �

Ans.: (a)

Wfu÷:

i = Q Lkwt þYykíkLkwt MÚkkLk.
f = Q Lkwt ytrík{ MÚkkLk.

i ÃkkMku ÂMÚkríkQòo  Ui = 
2kq  Q 2k(-q)Q

 + 
a 5a

�

= 
2qQ 1

k  1-
a 5

� �
� � �

� �

ytrík{ ÂMÚkrík Qòo Uf = 0

Qòo MkthûkýLkk rLkÞ{ {wsçk,
økríkQòo{kt ðÄkhku = ÂMÚkrík Qòo{kt ½xkzku.

= 
2qQ 1

k  1–
a 5

� �
� � �

� �

= 
0

1 2qQ 1
  1–

4 a 5

� �
� � ��� � �

(29) A thin circular disk of radius R is uniformly charged

with density � > 0 per unit area. The disk rotates about

its axis with a uniform angular speed 	. The magnetic

moment of die disk is

(a) 2�R4�	 (b) �R4�	

(c)
4

π R

2
�� (d)

4
π R

4
� ��
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(29) R rºkßÞk Ähkðíke Ãkkík¤e ðíkwo¤kfkh íkfíkeLku � sux÷e Mk{kLk Ãk]»X ½Lkíkk
ðzu rðãwík¼krhík fhðk{kt ykðu Au. (� > 0) íkfíke íkuLkk fuLÿLke MkkÃkuûku
y[¤ fkuýeÞ ÍzÃk 	 Úke ¼ú{ý fhu Au. íkku íkfíkeLke [wtçkfeÞ [kf{kºkk
fux÷e nþu ?

(a) 2�R4�	 (b) �R4�	

(c)
4

π R

2
�� (d)

4
π R

4
� ��

Ans.: (d)

Wfu÷: ykf]rík{kt ËþkoÔÞk {wsçk íkfíkeLku dx òzkRLke çkLku÷e yLkuf Ãkkík¤e
hªøkLke çkLku÷e fÕÃke þfkÞ. yk hªøkLke rºkßÞk x Äkhku.
hªøk ÃkhLkku rðãwík¼kh
dq� �� �� �� ��x� �� dx = 2��xdx

hªøk{ktÚke ÃkMkkh Úkíkku rðãwík«ðkn dI=
dq

dt

= 
2π     x  dx

dt

� � � �

Ãkhtíkw, 
2

 = 
dt

�
�

�dI = 	 �� � � x � dx

hªøkLke [wtçkfeÞ [kf{kºkk
dM = dI × � × x2

= 	�xdx �� �� � x2

= 	�x3dx

�íkfíkeLke [wtçkfeÞ [kf{kºkk,

M = 

R

0

dM�

= 

R
3

0

x dx����

= 

R
3

0

x   dx��� ��

= 
0

R4x

4

� �
� � � � � � 	� 	


 �

= 

4R

4

� �
� � � � � � 	� 	


 �

= 
41

R   w
4
� � �

(30) A travelling wave represented by y = A sin(	t - kx) is

susperimposed on another wave represented by y = A

sin(	t + kx). The resultant is

(a) A standing wave having nodes at x = 
1

n + 
2 2

�� �
� 	

 �

,

n = 0, 1, 2

(b) A wave travelling along + x direction

(c) A wave travelling along- x direction

(d) A standing wave having nodes at  
n

x = 
2

�
, n = 0,

1, 2

(30) y = A sin(	t - kx) ðzu Ëþkoðkíkk yuf íkhtøk Ãkh y = A sin (	t

+ kx) ðzu Ëþkoðkíkw çkesw íkhtøk MktÃkkík ÚkkÞ Au. íkku Ãkrhýk{e íkhtøk {kxu
þwt fne þfkÞ ?

(a) x = 
1

n + 
2 2

�� �
� 	

 �

, n = 0, 1, 2 MÃktË®çkËw Ähkðíkwt ÂMÚkík íkhtøk
WíÃkLLk Úkþu.
(b) ÄLk x rËþk{kt økrík fhíkwt íkhtøk WíÃkLLk Úkþu.
(c) Éý x rËþk{kt økrík fhíkwt íkhtøk WíÃkLLk Úkþu.

(d)
n

x = 
2

�
, n = 0, 1, 2 MÃktË®çkËw Ähkðíkwt ÂMÚkík íkhtøk WíÃkLLk Úkþu.

Ans.: (a)

Wfu÷ : MktÃkkíkÃkýkLkk rMkØktík yLkwMkkh,
y = y1 + y2

= A sin(	t - kx) + A sin(	t + kx)

= 2Asin	t � coskx

yk Mk{efhý yu y=0 ðk¤kt MÃktË®çkËw Ähkðíkkt ÂMÚkík íkhtøkkuLkwt Au.

� x = (2n + 1)
4

�

�
1

n + 
2 2

�� �
� 	

 �

, n = 0, 1, 2, 3.......

CHEMISTRY

(1) The molecular velocity of any gas is

(a) inversely proportional to the square root of

temperature

(b) inversely proportional to absolue temperature

(c) directly proportional to square of temperature

(d) directly proportional to square root of temperature

(1) fkuEÃký ðkÞwLke ykÂÛðÞ ÍzÃk
(a) íkuLkk íkkÃk{kLkLkk ðøko{q¤Lkk ÔÞMík «{ký{kt
(b) rLkhÃkuûk íkkÃk{kLkLkk ÔÞMík «{ký{kt
(c) íkkÃk{kLkLkk ðøkoLkk Mk{«{ký{kt
(d) íkkÃk{kLkLkk ðøko{q¤Lkk Mk{«{ký{kt

Ans. : (d)

Wfu÷ : ykÂÛðÞ ÍzÃk {kxu

Mkhuhkþ ÍzÃk 8RT

M�

{q¤ Mkhuhkþ ðøko ÍzÃk � 3RT

M

{n¥k{ Mkt¼kÔÞ ÍzÃk � 2RT

M

çkÄk s rfMMkkyku{kt ykÂÛðÞ ÍzÃk � T

(2) The K
sp

 for Cr(OH)
3
 is 1.6 � 10–30. The molar solubility

of this compound in water is

(a) �� 302 1.6 10 (b) �� 304 1.6 10

(c) �� 304 1.6 10 / 27 (d) 1.6 � 10–30 / 27
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(2) Cr(OH)
3

Lkku K
sp

 1.6 � 10–30 Au. yk ÃkËkÚkoLke Ãkkýe{kt {ku÷h ÿkÔÞíkk
fux÷e nþu ?
(a) �� 302 1.6 10 (b) �� 304 1.6 10

(c) �� 304 1.6 10 / 27 (d) 1.6 � 10–30 / 27

Ans : (c)

Wfu÷ : Äkhku fu Cr(OH)
3

Lke {ku÷h ÿkÔÞíkk = S {ku÷ r÷-1

3+ -
(aq) aq3(s)Cr(OH) Cr  + 3OH�

 S                        3S

Ksp = 1.6 � 10–30

= [Cr3+] [OH–]3

= (S) (3S)3

= 27 S4

��
�

30
4 1.6 10

S
27

��
�

30
4

1.6 10
S

27

(3) The mass of potassium dichromate crystals required to

oxidise 750 cm3 of 0.6 M Mohr’s salt solution is (Given

molar mass : Potassium dichromate = 294, Mohr’s salt

= 392)

(a) 0.49 g (b) 0.45 g

(c) 22.05 g (d) 2.2 g

(3) 0.6M Bnkuh ûkkhLkk 750 cm3 ÿkðýLku ykuÂõMkzkEÍ fhðk sYhe
ÃkkuxurþÞ{ zkE¢ku{ux MVrxfLkwt Ë¤
(ykÃku÷ {ku÷hË¤ : ÃkkuxurþÞ{ zkÞVku{ux = 294, Bnkuh ûkkh = 392)

(a) 0.49 g (b) 0.45 g

(c) 22.05 g (d) 2.2 g

Ans : (c)

Wfu÷ : BnkuhûkkhLkwt Mkqºk FeSO
4
(NH

4
)
2
SO

4
�6H

2
O

su{kt ykìÂõMkzuþLk Ãkk{e þfu íkuðku ykÞLk Fe2+ Au.
ykuÂõMk yÄo : [Fe2+ � Fe3+ + e–] � 6

 

 

2- + - 3+Cr O +14H +6e 2Cr +7H O72 2
2+ 2- + 3+ 3+6Fe +Cr O +14H 6Fe +2Cr +7H O72 2

rhz. yÄo : 
huzkuûk «r¢Þk :

Fe2+ Lkk r{÷{ku÷ = 750 � 0.6 = 450

Fe2+ Lkk {ku÷ �
450

1000
0.450 {ku÷

� 6 {ku÷ Fe2+ = 1 {ku÷ �2
2 7Cr O

� 0.450 {ku÷ Fe2+ = 
0.450

6

= 0.075 {ku÷ �2
2 7Cr O

= 0.075 � 294 g

= 22.05 g

(4) The frequency of light emitted for the transition n = 4

to n = 2 of He+ is equal to the transition in H atom

corresponding to which of the following ?

(a) n = 3 to n = 1 (b) n = 2 to n = 1

(c) n = 3 to n = 2 (d) n = 4 to n = 3

(4) He+ Lke n = 4 {ktÚke n = 2 {kt R÷uõxÙkuLkLkk Mkt¢{ýLke WíÃkLLk Úkíke
«fkþLke ykð]r¥k H Ãkh{kýwLke fE Mkt¢ktríkLku Mk{kLk nþu ?
(a) n = 3 Úke n = 1 (b) n = 2 Úke n = 1

(c) n = 3 Úke n = 2 (d) n = 4 Úke n = 3

Ans : (b)

Wfu÷ : R÷uõxÙkuLkLke WòoLkku íkVkðík

�E= hv = 

2 2 4 2

2 2 2
1 2

2 Mz e k 1 1

h n n

� ��
�� �

� �

òu R÷uõxÙkuLk n
2

Qòo Míkh{ktÚke n
1

QòoMíkh{kt ykðíkku nkuÞ íkku,
He {kxu n

2
 = 4 {ktÚke n

1
 = 2 {kt Mkt¢krík {kxu

2
0 2 2

1 1
v k Z

2 4

� �� � �� �� �

� �� � �� �
0

3
(4) k

16

� ��
�� �

� �
� �� �

�

2 4 2

0 2

2 me k
k

h

= y[¤ktf

� � 0

3
k

4
[� Z = 2, He {kxu]

� v
(H)

 = y[¤ktf � (1)2
2 2
1 2

1 1

n n

� �
�� �

� �

= y[¤ktf � 2 2
1 2

1 1

n n

� �
�� �

� �

n
2
 = 2 y™u n

1
 = 1 ÷uíkkt,

v
(H)

 = y[¤ktf � � ��� �� �

1 1

1 4

v(H) = 
3

4
� y[¤ktf = vHe+

(5) Among the ligands NH
3
, en, CN– and CO, the correct

order of their increasing field strength is,

(a) CO < NH
3
 < en < CN–

(b) NH3 < en < CN– < CO

(c) CN– < NH
3
 < CO < en

(d) en < CN– < NH
3
 < CO

(5) ûkuºk «çk¤íkkLke árüyu Mkk[ku [Zíkku ¢{ NH
3
, en, CN– yLku CO,

r÷økuLz {kxu þwt nþu ?
(a) CO < NH

3
 < en < CN–

(b) NH
3
 < en < CN– < CO

(c) CN– < NH
3
 < CO < en

(d) en < CN– < NH
3
 < CO

Ans : (b)

Wfu÷ : ðýoÃkx ©uýe «{kýu r÷økuLzLkku Mkk[ku «çk¤íkk ¢{
NH

3
 < en < CN– < CO

(6) In view of the signs of �
r
Go for the following reactions :

PbO
2
 + Pb � 2PbO, �

r
Go < 0,

SnO
2
 + Sn � SnO, �

r
Go > 0,

Which oxidation states are more characteriestic for lead

and tin ?

(a) For lead + 4, for tin + 2

(b) For lead + 2, for tin + 2
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(c) For lead + 4, for tin + 4

(d) For lead + 2, for tin + 4

(6) �
r
Go rLkþkLke árüyu Lke[uLke «r¢Þkyku

PbO
2
 + Pb � 2PbO, �

r
Go < 0,

SnO2 + Sn � SnO, �rG
o > 0,

÷uz y™u xeLkLke fE ykuÂõMkzuþLk yðMÚkkyku ðÄw ÷kûkrýf nþu ?
(a) ÷uz {kxu + 4, xeLk {kxu + 2

(b) ÷uz {kxu + 2, xeLk {kxu + 2

(c) ÷uz {kxu + 4, xeLk {kxu + 4

(d) ÷uz {kxu + 2, xeLk {kxu + 4

Ans. : (d)

Wfu÷ :                        PbO
2
   + Pb �� 2PbO

ykuÂõMkzuþLk yktf           +4       0       +2

ynª �rGo < 0 íkuÚke ÷uz {kxu +2 ðÄw yLkwfq¤ Au.
                      SnO

2
   + Sn �� 2SnO

ykuÂõMkzuþLk yktf          +4        0       +2

ynª �r Go < 0 Au. íkuÚke Ãkwhkuøkk{e «r¢Þk ykÃk{u¤u Lk ÚkkÞ.
(� W»{køkríkþk† Lkk çkeò rLkÞ{ yLkwMkkh)
ykÚke, 2SnO � SnO

2
 + Sn

       +2      +4      0

«ríkðŠík «r¢Þk {kxu �Go < 0 Úkþu {kxu +4 yðMÚkk xeLk {kxu
ðÄw yLkwfq¤ nþu.

(7) The value of enthalpy change (�H) for the reaction

C2H5OH(l) + 3O2(g) � 2CO2(g) + 3H2 O(l), and 27oC is

–1366.5 kJ mol–1. The value of internal energy change
for the above reaction at this temperature will be

(a) –1371.5 kJ (b) –1369.0 kJ

(c) –1364.0 kJ (d) –1361.5 kJ

(7) «r¢Þk C
2
H

5
OH

(l)
 + 3O

2
(g) � 2CO

2
(g) + 3H

2
O

(l)
{kxu

yuLÚkkÕÃke VuhVkh (�H) 27o Mku. íkkÃk{kLku –1366.5 rfsq {ku÷-1 Au. yk
íkkÃk{kLku yktíkrhf Qòo VuhVkh þwt nþu ?
(a) –1371.5 kJ (b) –1369.0 kJ

(c) –1364.0 kJ (d) –1361.5 kJ

Ans : (c)

Wfu÷ :�H = �U + �n(g) RT

�n
(g)

 = n
p
 – n

r

(n
p

= ðkÞwYÃk rLkÃkòuLkk {ku÷ n
r
 = ðkÞwYÃk «r¢ÞfkuLkk {ku÷)

= 2 – 3

= 1

�  –1366.5 = �U – 1 � 8.314 � 10–3 � 300

� �U = –1364.0 rfsq.

(8) The correct order of electron given enthalpy with
negative sign of F, Cl, Br and I, having atomic number
9, 17, 35 and 53 respectively is

(a) I > Br > Cl > F

(b) F > Cl > Br > I

(c) Cl > F > Br > I

(d) Br > Cl > I > F

(8) Éý rLkþkLke MkkÚku R÷uõxÙkuLk «kÂÃíkLke QòoLkku Mkk[ku ¢{ Ãkh{kýw ¢{ktf 9,
17,35 yLku 53 Ähkðíkkt Ãkh{kýwyku F, Cl Br, yLku I {kxu fÞku nþu ?
(a) I > Br > Cl > F

(b) F > Cl > Br > I

(c) Cl > F > Br > I

(d) Br > Cl > I > F

Ans : (c)

Wfu÷ : ykðíkofkuüf{kt su{ Mk{qn{kt Lke[u Wíkheyu íku{ Ãkh{kýwfË ðÄu,
çknkhLke fûkk{kt W{uhkíkkt R÷uõxÙkuLk «íÞu ykf»koý ½xu Au.
ykÚke R÷uõxÙkuLk «kÂÃíkLke Qòo {kxu Au.
X

(g)
 + e– � X–(g)

Mkk[ku¢{ Cl > F > Br > I

- nfefíku V÷kurhLk{kt õ÷kurhLk fhíkkt ykuAe R÷uõxÙkuLk «kÂÃíkLke Qòo
íkuLkk 2P R÷uõxÙkuLkLke fuLÿÚke rLkfxíkk yLku F Lkk LkkLkk fËLku
yk¼khe Au. suÚke LkkLkk fËLke 2P fûkf{kt R÷uõxÙkuLk R÷uõxÙkuLk
yÃkkf»koý ðÄw nkuðkÚke íku Lkðk e– ÍzÃkÚke ÂMðfkhe íkku LkÚke. ßÞkhu
Cl Lke 3P fûkf{kt ykðwt yÃkkf»koý ykuAwt nkuðkÚke íkuLke R÷uõxÙkuLk
«kÂÃíkLke Qòo ðÄw Au.

(9) Copper crystallises in fcc lattic with a unit cell edge of

361 pm. The radius of copper atom is

(a) 181 pm (b) 108 pm

(c) 128 pm (d) 157 pm

(9) fkuÃkh 361 pm ÄkhLke (çkkswLke) ÷tçkkE ðk¤e FCC MVrxf h[Lkk Ähkðu
Au. Cu Lke rºkßÞk fux÷e
(a) 181 pm (b) 108 pm

(c) 128 pm (d) 157 pm

Ans : (c)

Wfu÷ : fkuÃkh FCC MVrxf MðYÃk Ähkðu Au.
r = rºkßÞk
a = çkkswLke ÷tçkkE

r = 
9 361

2 2 2 2
�  pm = 127.63 128pm!

(10) The non–aromatic compound among the following is

(a) (b)
S

(c) (d)

(10) Lke[uLkk Ãkife rçkLk-yuhku{urxf MktÞkusLk fÞwt Au ?
(rðfÕÃkku ytøkúuS «&™Lke ykf]rík {wsçk)

Ans : (a)

Wfu÷ : Ìkwfu÷Lkk rLkÞ{ y™wMkkh su{kt (4n + 2) � R÷uõxÙkuLk nkuÞ íku
yuhku{urxf nkuÞ Au.

(b)
S

ÚkkÞkurVLk{kt çkurîçktÄLkk yLku yuf yçktÄfkhf R÷uõxÙkuLk
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Þwø{Lkk {¤eLku fw÷ A � R÷uõxÙkuLk nksh Au. ßÞkt n = 1 ÷uíkkt
([¢Lke MktÏÞk)
4(1) + 2 = 6� R÷uõxÙkuLk
� yuhku{urxf Au.

(c) yu LkuÃÚku÷eLk Au. íku{kt n = 2 ([¢)
� 4n + 2 = 4(2) + 2 = 10 �e– Au.
� yuhku{urxf Au.

(d) 1, 3 MkkÞf÷ku ÃkuLxk zkELk yuLkkÞLk{kt R÷uõxÙkuLkLkk Éý rðs¼kh
yLku � çktÄLkk fkhýu yuhku{urxf økwý Au. Ãkhtíkw

(a) 1

5

2

4

3

 1, 3 MkkÞf÷ku ÃkuLxkzkELk

- [¢ Mk{íkr÷Þ Au.
- C

4
{kxu � R÷uõxÙkuLkLkwt rðMÚkkLkefhý þõÞ LkÚke.

- [¢ fkuLßÞwøkuxuz LkÚke.
- (4n + 2) = 4(1) + 2 = 6� R÷uõxÙkuLk nkuðk òuEyu Ãkhtíkw

ynª {kºk 4�e– Ähkðu Au su Ìkwfu÷Lkk rLkÞ{Lku MkwMktøkík LkÚke.
� yuhku{urxf LkÚke.

(11) When r, p and M represent rate of diffusion, pressure

and molecular mass, respecitvely, then the ratio of the

rates of diffusion (r
A
/r

B
) of two gases A and B, is given

as

(a) (pA / pB)1/2 (MA/MB)

(b) (p
A
 / p

B
) (M

A
/M

B
)1/2

(c) (p
A
 / p

B
)1/2 (M

B
/M

A
)

(d) (p
A
 / p

B
) (M

A
/M

B
)1/2

(11) òu r, p yLku M yLkw¢{u «Mkhý Ëh Ëçkký y™u yýw¼kh Ëþkoðíkk nkuÞ
íkku ðkÞwyku A yLku B {kxu «Mkhý Ëh økwýku¥kh  (rA/rB) þwt nþu ?
(a) (p

A
 / p

B
)1/2 (M

A
/M

B
)

(b) (p
A
 / p

B
) (M

A
/M

B
)1/2

(c) (p
A
 / p

B
)1/2 (M

B
/M

A
)

(d) (p
A
 / p

B
) (M

A
/M

B
)1/2

Ans : (b)

Wfu÷ : «Mkhý Ëh r � p �
1

M

�
p

r
M

�

ðkÞw A {kxu A
A

A

p
r

M
�

ðkÞw B {kxu B
B

B

p
r

M
�

��
pA A

B AB

Mr p

r p M
�

�

1

2
A A B

B B A

r P M

r P M

� � � �
� � 	 � 	

 � 
 �

(12) The correct order of acid strength of the following
compounds is

I. Phenol II. p–cresol

III. m–nitrophenol IV. p–nitrophenol

(a) III > II > I > IV (b) IV > III > I > II

(c) II > IV > I > III (d) I > II > IV > III

(12) Lke[uLkk MktÞkusLkkuLkku yurMkzefíkkLkku Mkk[ku ¢{ fÞku Au ?
I. rVLkku÷ II. p–£kuMkku÷
III. m–LkkExÙkurVLkku÷ IV. p–LkkExÙkurVLkku÷
(a) III > II > I > IV (b) IV > III > I > II

(c) II > IV > I > III (d) I > II > IV > III

Ans : (b)

Wfu÷ : (I) 

OH O
-

+ H+

 rVLkku÷ rVLkkuõMkkRz ykÞLk
ynª rVLkku÷{kt MktMÃktËLkLkk fkhýu yurMkzefíkk nkuÞ Au.

(II) 

OH

CH3

    p– ¢uMkku÷

p– ¢uMkku÷Lkk –CH
3

Mk{qnLkkt fkhýu íku R÷uõxÙkuLk {wõík fhu suÚke
rVLkkuõMkkEz ykÞLkLke ÂMÚkhíkk ½xkzu Au. {kxu rVLkku÷ fhíkkt ykuAku
yurMkrzf Au.

(III) 

OH

NO2

     m – LkkExÙkurVLkku÷

ynª –NO
2

R÷uõxÙkuLk {wõík fhu íkuÚke rVLkkuõMkkEz ykÞLkLke
ÂMÚkhíkk ðÄu Au. {kxu rVLkku÷ fhíkkt ðÄw yurMkrzf nkuÞ Au. ð¤e íku
m–MÚkkLk{kt Au íkuÚke íkuLke yurMkfíkk p–LkkExÙkurVLkku÷Úke ykuAe nþu
{kxu IV > III > I > II yu Mkk[ku ¢{ Au.

(13) Consider the reaction

4NO
2
(g) + O

2
(g) � 2N

2
O

5
(g), �

r
H = –111 kJ.

If N
2
O

5
(s) is formed instead of N

2
O

5
(g) in the above

reaction, the �
r
 H value will be

(Given, �H of sublimation for N
2
O

5
 is 54 kJ mol–1)

(a) –165 kJ (b) +54 kJ

(c) +219 kJ (d) –219 kJ

(13) Äkhku fu «r¢Þk
4NO

2
(g) + O

2
(g) � 2N

2
O

5
(g), �

r
H = –111 kJ.

òu N
2
O

5
(s) Lkk MÚkkLku N

2
O

5
(g) çkLkíkku nkuÞ íkku WÃkhLke «r¢Þk{kt �

r

H Lkwt {qÕÞ þwt nþu ?
(�H WæðoÃkkíkLk N

2
O

5
 = 54 rf.sq÷ {ku÷-1)

(a) –165 kJ (b) +54 kJ

(c) +219 kJ (d) –219 kJ

Ans : (d)

Wfu÷ : 4NO
2
(g) + O

2
(g) � 2N

2
O

5
(g) �

r
H = –111 rf.sq÷

2N
2
O

5
(g) � 2N

2
O

5
(s) �SH = (–54 � 2) rf.sq÷

4NO
2
(g) + O2

(g)
� 2N

2
O

5
(s) = �rH = –219 sq÷

òu �H QæðoÃkkíkLk = +54 rfsq {ku÷-1 nkuÞ íku{ íkuLkkÚke «ríkðŠík «r¢Þk
{kxu -54 rfsq {ku÷-1 ÚkkÞ.
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(14) Which of the following has maximum number of lone

pairs associated with Xe ?

(a) XeO
3

(b) XeF
4

(c) XeF
6

(d) XeF
2

(14) Lke[uLkk Ãkife fÞk{kt Xe MkkÚku òuzkÞu÷ {wõík R÷uõxÙkuLk Þwø{Lke MktÏÞk
{n¥k{ nþu ?
(a) XeO

3
(b) XeF

4

(c) XeF
6

(d) XeF
2

Ans : (d)

Wfu÷ :

MktÞkusLk Xe Lkwt Mktfhý Xe Ãkh R÷u.Þwø{ çktÄfkhf R÷u.Þwø{
(a) XeO

3
Sp3 1 3

(b) XeF
4

Sp3d2 2 4

(c) XeF6 Sp3d3 1 6

(d) XeF
2

Sp3d 3 ({n¥k{) 2

(15) Which one of the following complex ions has
geometrical isomers ?

(a) [Co(en)
3
]3+ (b) [Ni(NH

3
)
5
Br]+

(c) [Co(NH
3
)
2
(en)

2
]3+ (d) [Cr(NH

3
)
4
 (en)]3+

(15) Lke[uLkk Ãkife fÞk MktrfýoLku ¼kir{ríkf Mk{½xfku nþu ?
(a) [Co(en)

3
]3+ (b) [Ni(NH

3
)
5
Br]+

(c) [Co(NH
3
)
2
(en)

2
]3+ (d) [Cr(NH

3
)
4
 (en)]3+

Ans : (c)

Wfu÷ : Mktrfýo Mk{½xfíkk
(a) [CO(en)3]3+ «fkrþÞ
(b) [Ni(NH

3
)
5
Br]+ ¼kir{ríkf Mk{½xfku LkÚke

(c) [CO(NH
3
)
2
(en)

2
]3+ MkeMk y™u xÙkLMk

(d) [Cr(NH
3
)
4
(en)]3+ ¼kir{ríkf Mk{½xfku LkÚke

(16) Consider the following reaction

C
2
H

5
OH + H

2
SO

4
� Product

Among the following which one cannot be formed as a
product under any conditions ?

(a) Ethyl hydrogen sulphate

(b) Ethylene

(c) Acetylene

(d) Diethyl ether

(16) «r¢Þk
C

2
H

5
OH + H

2
SO

4
� rLkÃks{kt Lke[uLkk Ãkife fÞwt fkuEÃký

ÃkrhÂMÚkríkyku rLkÃks íkhefu {¤þu Lkne ?
(a) RÚkkE÷ nkEzÙkusLk MkÕVux (b) RÚke÷eLk
(c) yurMkrx÷eLk (d) zkÞEÚkkE÷ RÚkh

Ans : (c)

Wfu÷ :

(17) The products obtained on heating LiNO
3
 will be

(a) LiNO
2
 + O

2
(b) Li

2
O + NO

2
 + O

2

(c) Li
3
N + O

2
(d) Li

2
O + OH + O

2

(17) LiNO
3

Lku økh{ fhíkkt {¤íke rLkÃks
(a) LiNO

2
 + O

2
(b) Li

2
O + NO

2
 + O

2

(c) Li
3
N + O

2
(d) Li

2
O + OH + O

2

Ans : (b)

Wfu÷ : 2Li NO
3

�"" Li
2
O+ 2NO

2
 + 

1

2
O

2

NaNO
2

�"" NaNO
2
 + 

1

2
 O

2

(18) The change in the optical rotation of freshly prepared

solution of glucose is known as

(a) tautomerism (b) recemization

(c) specific rotation (d) mutarotation

(18) ø÷wfkuÍLkk íkkò sr÷Þ ÿkðý îkhk Äúwrð¼qík «fkþ ík÷Lkk Ãkrh¼ú{ýLke
½xLkk þwt fnuðkÞ.
(a) xkuhku{urhÍ{ (b) huMku{efhý
(c) rðrþü Ãkrh¼ú{ý (d) BÞwxkhkuxuþLk

Ans : (d)

Wfu÷ : rðrþü Ãkrh¼ú{ýLkk {qÕÞ{kt Úkíkkt ÃkrhðíkoLkLku BÞwxkuhkuxuþLk fnuðkÞ.
� – y™u � – D ø÷wfkuÍLkk nu{e yurMkxk÷ MðYÃkku ½Lk MðYÃk{kt
ÂMÚkh nkuÞ Au. Ãkhtíkw sr÷Þ ÿkðýku{kt íku{Lkk [¢ ¾w÷e òÞ Au.
suÚke íku{Lkk Ãkrh¼ú{ý{kt íkVkðík ykðu Au.

CH2OH

H OH

OH H

H OH

H

HOH

O

CH2OH

H OH

OH H

H OH

H

OHH

O

C

CH2OH

H OH

OH H

H OH

H

OH

OH

� – D– ø÷wfkuÍ �–

rðrþü Ãkrh¼ú{ý +52.6o +112.2o

[�]
D
 = +18.7o

(19) A reactant (A) forms two products

k1A B,"""  Activation energy a1
E

k2A C,"""  Activation energy a2
E

If 12
E 2Ea a�  then k

1
 and k

2
 are related as

(a) E /RTa2
1 2K 2K e� (b) E / RTa1

1 2K K e�

(c) E /RTa2
2 1K K e� (d) E / RTa1

1 2K A K e�

(19) yuf «r¢Þf A çku rLkÃkòu ykÃku Au.
k1A B,"""  Mkr¢ÞfhýQòo a1

E

k2A C,""" Mkr¢ÞfhýQòo a2
E

òu a a12
E 2E� íkku k

1
yLku k

2
Lkku MktçktÄ þe heíku ËþkoðkÞ
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(a) E /RTa2
1 2K 2K e� (b) E / RTa1

1 2K K e�

(c) E /RTa2
2 1K K e� (d) E / RTa1

1 2K A K e�

Ans : (b)

Wfu÷ : k1A B,""" 

k2A C,""" 

yknuorLkÞMk Mk{efhý y™wMkkh
K

1
= Ea / RT' 1A e� yLku

K
2
 = Ea / RT2A'e�

(� A’ = yknuorLkÞMk y[¤ktf)
ynª a a2 1

E 2E� Au.

� k2 = 

Ea / RT' 1

Ea / RT' 2

A e

A e

�

�

�

�
Ea /RT1e�

� k
1
 = Ea / RT1

2k e�

(20) In the chemical reactions

NH2

 A  B

compounds A and B respectively are

(a) flurorobenzene and phenol

(b) benzene diazonium chloride and benezonitrile

(c) nitrobenzene and chlorobenzene

(d) phenol and bromobenzene

(20) yuf hMkkÞrýf «r¢Þk
NH2

 A  B

A y™u B yLkw¢{u
(a) V÷kuhku çkuÂLÍLk y™u rVLkku÷
(b) çkuÂLÍLk zkÞyuÍkurLkÞ{ õ÷kuhkEz y™u çkuÂLÍLk LkkExÙkE÷
(c) LkkExÙkuçkuÂLÍLk y™u õ÷kuhkuçkuÂLÍLk
(d) rVLkku÷ y™u çkúku{ku çkuÂLÍLk

Ans : (b)

Wfu÷ : yk zkÞyuÍkuxkEÍuþLk «r¢Þk Au.
NH2 N2

+
Cl

-
CN

yurLkr÷Lk       çkuÂLÍLk zkÞyuÍkurLkÞ{    çkuÂLÍLk LkkExÙkE÷
                    õ÷kuhkEz (A)            (B)

(21) A 5% solution of cane sugar (molar mass 342) is isotonic

with 1% of a solution of an unknown solute. The molar

mass of unknown solute in g/mol is

(a) 136.2 (b) 171.2

(c) 68.4 (d) 34.2

(21) 5% ¾ktz (yýw¼kh 342) Lkw t ÿkðý 1% y¿kkík ÿkðý MkkÚk u
Mk{yr¼Mkkhe Au. y¿kkík ÃkËkÚkoLkku yýw¼kh fux÷k økúk{/{ku÷ nþu ?
(a) 136.2 (b) 171.2

(c) 68.4 (d) 34.2

Ans : (c)

Wfu÷ : çku ÿkðýkuLkk yr¼Mkhý Ëçkký Mk{kLk nkuÞ íkku íku ÿkðýku yuf
çkeòLkk Mk{yr¼Mkkhe fnuðkÞ.
�

1
 = �

2

M
1
ST

1
 = M

2
ST

2

1 2

1 1 2 2

1000W 1000W

m V m V
�

(V
1
 = V

2
 = 100 mL)

¾ktz y¿kkík ÃkËkÚko
1 2

1 2

W W

m m
�

2

5 1

342 m
�

2

342
m 68.4

5
� �  økúk{ {ku÷-1

(22) Identify the incorrect statement from the following.

(a) Oxides of nitrogen in the atmosphere can casue the

depletion of ozone layer

(b) Ozone absorbs the intense ultraviolet radiations of

the sun

(c) Depletion or ozone layer is because of its chemical
reactions with chlorofluroro alkanes

(d) Ozone absorbs infrared radiations

(22) Lke[uLkk Ãkife ¾kuxwt rðÄkLk fÞwt Au ?
(a) ðkíkkðhý{kt LkkExÙkusLkLkk ykuõMkkEz ykuÍkuLkLkk ykðhýLkk ûkÞ {kxu

sðkçkËkh Au.
(b) ykuÍkuLk MkqÞo{ktÚke ykðíkkt íkeðú Ãkkhòtçk÷e rðfehýkuLkwt þku»ký fhu Au.
(c) õ÷kuhkuV÷kuhku ykÕfuLk MkkÚku hMkkÞrýf «r¢ÞkÚke ykuÍkuLk Míkh{kt ûkÞ

ÚkkÞ Au.
(d) ykuÍkuLk Ãkkhhõík rðrfhýLkwt þku»ký fnu Au.

Ans : (d)

Wfu÷ : ykuÍkuLk{ktÚke Ãkkhhõík rfhýku ÃkMkkh ÚkE þfu Au. {kxu ykuÍkuLk Míkh
Ãkkhhõík {kxu ÃkkhËþof Au.

(23) What is the best description of the change that occurs

when Na
2
O(s) is dissolved in water ?

(a) Oxidation number for sodium decreases

(b) Oxide ion accepts sharing in a pair of electrons

(c) Oxide ion donates a pair of electrons

(d) Oxidation number of oxygen increases

(23) Na
2
O(s) Lkk Ãkkýe{kt ÿkðý {kxu Lke[uLkk Ãkife fÞwt MkkiÚke ÞkuøÞ ðýoLk Au.

(a) MkkurzÞ{Lkku ykuÂõMkzuþLk yktf ½xu Au.
(b) ykuõMkkEz ykÞLk Þwø{Lkkt R÷uõxÙkuLk ðnU[ýe Mðefkhu Au.
(c) ykuõMkkEz ykÞLk R÷uõxÙkuLk Þwø{ ËkLk fhþu.
(d) ykuÂõMksLkLkku ykuÂõMkzuþLk yktf ðÄþu.

Ans : (c)
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Wfu÷ : Na
2
O +  H

2
O � 2NaOH

ykuÂõMkzuþLk yktf +1–2   +1–2     +1–2+1

ynª fkuEÃký ykÞLk yýwLkk ykuÂõMkzuþLk yktf çkË÷kíkkt LkÚke
ykÚke rðfÕÃk (a) yLku (b) ¾kuxkt Au.

òu O
2-

 + H–O–H � 2OH–

íkku ykuõMkkEz ykÞLk OH– {kt VuhðkÞ.

(24) The number of types of bonds between two carbon

atoms in calcium carbide is

(a) one sigma, two pi (b) one sigma, one pi

(c) two sigma, one pi (d) two sigma, two pi

(24) fuÂÕþÞ{ fkçkkoEz{kt çku fkçkoLk Ãkh{kýwyku ðå[u fÞk çktÄ fux÷e MktÏÞk{kt
nkuÞ Au ?
(a) yuf rMkø{k, çku ÃkkE (b) yuf rMkø{k, yuf ÃkkE
(c) çku rMkø{k, yuf ÃkkE (d) çku rMkø{k, çku ÃkkE

Ans : (a)

Wfu÷ : fkçkkoEz ykÞLk{kt çku fkçkoLk Ãkh{kýwyku rºkçktÄÚke òuzkÞu÷ nkuÞ Au.
(òu íku N

2
MkkÚku Mk{R÷uõxÙkurLkÞ nkuÞ íkku)

CaC
2 

C C

Ca
2+

+ 
2-
2

C

su{kt yuf rMkø{k y™u çku ÃkkE çktÄ Au.

(25) Consider thiol anion O(RS )�  and alkoxy anion 
O(RO )� .

Which of the following statements is correct ?

(a) ORS�  is less basic and less nucleophilic than ORO�

(b) ORS�  is less basic but more nucleophilic than ORO�

(c) ORS�  is more basic and more nucleophilic than

ORO�

(d) ORS�  is more basic but less nucleophilic than ORO�

(25) ÚkkÞku÷ Éý ykÞLk O(RS )� yLku ykÕfkufMke Éý ykÞLk O(RO )� Lku
æÞkLk{kt ÷uíkk Lke[uLkk Ãkife fÞwt rðÄkLk MkíÞ Au ?

(a) ORS� yu ORO� fhíkkt ykuAwt çkurÍf y™u ykuAwt fuLÿkLkwhkøke Au.

(b) ORS� yu ORO� fhíkkt ykuAwt çkurÍf Ãkhtíkw ðÄw fuLÿkLkwhkøke Au.

(c) ORS� yu ORO� fhíkkt ðÄw çkurÍf y™u ðÄw fuLÿkLkwhkøke Au.

(d) ORS� yu ORO� fhíkkt ðÄw çkurÍf Ãkthíkw ykuAwt fuLÿkLkwhkøke Au.
Ans : (b)

Wfu÷ : ykðíko fkuüf{kt Mk{qn{kt WÃkhÚke Lke[u ykðíkk fuLÿkLkwhkøke «çk¤íkk
ðÄu Au. (ÿkðf{kt íkuyku nkEzÙkusLk çktÄ h[e þfu Au.) su{ fu Ãkkýe,
ykÕfkunku÷, ÚkkÞku ykÕfkunku÷ rðøkuhu)
yk WÃkhktík fË çkurÍfíkkLkk ÔÞMík «{ký{kt y™u fuLÿkLkwhkøke
Mk{«{ký{kt nkuÞ Au.
ykÚke,

ORS� ORO�

fË ykuAwt ðÄw O O(RO R S )� �#

çkurÍfíkk ðÄw ykuAe O O(RO R S )� �$

fuLÿkLkwhkøkeíkk ykuAe ðÄw O O(RO R S )� �#

(26) The molality of a urea solution in which 0.100g of urea,

[(NH
2
)
2
CO] is added to 0.3000 dm3 of water at STP is

(a) 0.555 m (b) 5.55 � 10–4m

(c) 33.3 m (d) 3.33 � 10–2m

(26) STP yu 0.0100g ÞwrhÞk [(NH
2
)
2
CO] Lku 0.3000 dm3 Ãkkýe{kt

ykuøkk¤íkkt çkLkíkk ÿkðýLke {ku÷kr÷xe fux÷e nþu ?
(a) 0.555 m (b) 5.55 � 10–4m

(c) 33.3 m (d) 3.33 � 10–2m

Ans : (b)

Wfu÷ : {ku÷kr÷xe
ÿkÔÞLkk {ku ÷=

ÃkkýeLkk rføkúk
0.010

60
� {ku÷

Ãkkýe {kxu STP yu (½Lkíkk d 1 økúk{ Mku{e3– = 1 rføkúk zu{e3)
= 0.3 zu{e3 = 0.3 rf.økúk

� {ku÷r÷xe
0.010

60 0.3
�

�

= 5.55 � 10–4 {ku÷÷

(27) An acid HA ionises as

HA H+ + A–

The pH of 1.0 M solution is 5. It dissociation constant
would be

(a) 1 � 10–10 (b) 5

(c) 5 � 10–8 (d) 1 � 10–9

(27) yuf yurMkz HA Lke[u «{kýu ykÞrLkfhý Ãkk{u Au.
HA H+ + A–

òu 1.0 M ÿkðýLke pH = 5 nkuÞ íkku íkuLkku rðÞkusLk y[¤ktf nþu.
(a) 1 � 10–10 (b) 5

(c) 5 � 10–8 (d) 1 � 10–9

Ans : (a)

Wfu÷ : HA (rLkçko¤ yurMkz) {kxu ykÞrLkfhý
HA H+ + A–

 1             0     0

(1–10–5)        10–5  10–5

[A–] = [H+]

= 10–pH = 10–5 M

+ - -5 -5[H ] [A ] 10 × 10
Ka = =

-5[HA] 1 - 10
1010

1

�

� 51 10�$$�

� Ka = 1 � 10–10
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(28) Resistance of 0.2 M solution of an electrolyte is 50 �.

The specific conductance of the solution is 1.3Sm–1. If
resistance of the 0.4M solution of the same electrolyte

is 260 � its molar conductivity is

(a) 6250 Sm2 mol–1

(b) 6.25 � 10–4 sm2 mol–1

(c) 625 � 10–4 Sm2 mol–1

(d) 62.5 Sm2 mol–1

(28) 0.2M Mkktÿíkkðk¤k yuf rðãwík rð¼kßÞLkk ÿkðýLkku yðhkuÄ 50 � Au.
ÿkðýLke rðrþüíkk ðknfíkk 1.3 Sm–1 Au. òu 0.4 M Mkktÿíkkðk¤k Mk{kLk
rðãwík rð¼kßÞLkku yðhkuÄ 260 � nkuÞ íkku íkuLke {ku÷h ðknfíkk fux÷e
Úkþu ?
(a) 6250 Sm2 mol–1

(b) 6.25 � 10–4 sm2 mol–1

(c) 625 � 10–4 Sm2 mol–1

(d) 62.5 Sm2 mol–1

Ans : (b)

Wfu÷ : rðrþü ðknfíkk = ðknfíkk � fku»k y[¤ktf

� 1.3sm–1 = 
1

s
50

fku»k y[¤ktf
� fku»k y[¤ktf = 1.3 � 50 m–1

= 65 m–1

= (65/100) cm–1

{ku÷h ðknfíkk 
1000� �

�
  ðknfíkk  fku»k y[¤ktf

{ku ÷ krhxe
1000 1 65

0.4 260 100
� � �

= 6.25 Sc m2 mol–1

= 6.25 � 10–4 Sm2 mol–1

(29) Thermosetting polymer, bakelite is formed by the
reaction of phenol with

(a) CH
3
CH

2
CHO (b) CH

3
CHO

(c) HCHO (d) HCOOH

(29) rVLkku÷Lke hMkkÞrýf «r¢Þk _______ MkkÚku ÚkðkÚke Úk{kuoMku®xøk Ãkkur÷{h,
çkufu÷kEx çkLku Au.
(a) CH

3
CH

2
CHO (b) CH

3
CHO

(c) HCHO (d) HCOOH

Ans : (c)

Wfu÷ : çkufu÷kEx yu rVLkku÷Lke Vku{koÂÕznkEz MkkÚku Mkktÿ H
2
SO

4
Lke

nkshe{kt «r¢ÞkÚke {¤íkku Úk{kuoMku®xøk Ãkkur÷{h Au.
- íku þkr¾ík Ãkkur÷{h Ãký Au.
- Mkt½LkLk Ãkkur÷{uhkEÍuþ «r¢ÞkÚke {¤u Au.
- su O yLku P MÚkkLk Ãkh Mkt½LkLk Ãkk{u Au.

n HCHO + n 

OH

 H SO2 4�"""""""" 
Mkktÿ

CH2

OH

CH2CH2

OH

CH2 CH2

(30) Ozonolysis of an organic compound A produces acetone

and propionaldehyde in equimolar mixture. Identify A

from the following compounds.

(a) 2–methy–I–pentene (b) I–pentene

(c) 2–pentene (d) 2–methyl–2–pentene

(30) yuf fkçk orLkf ÃkËkÚk o A yk uÍku Lkefhý «r¢ÞkÚke yurMkxk uLk y™u
«kurÃkykuLkkÂÕznkEzLkwt Mk{kLk Mkktÿíkkðk¤wt ÿkðý çkLkkðu Au. Lke[uLkk Ãkife A þwt
Au ?
(a) 2–r{ÚkkE÷-1-ÃkuÂLxLk (b) 1- ÃkuÂLxLk
(c) 2-ÃkuÂLxLk (d) 2-r{ÚkkE÷ MÃkuÂLxLk

Ans : (d)

Wfu÷ : ykÂÕfLk O /H O/Zn3 2""""" C CH3

O

CH3
 +

CH
3
–CH

2
–CHO ykÂÕfLkLku yku¤¾ðk {kxu ykuÍkurLkfhý rLkÃks{kt yk

rLkÃkòuLku O MkkÚku Mkk{-Mkk{u {qfku, O Ãkh{kýwykuLku = (rîçktÄ) {kt Vuhðku.
CH3

C

CH3

O  + OCH CH
2
 CH

3

O Ãkh{kýwyku Mkk{-Mkk{u
CH3

C

CH3

CH CH2 CH3 2–r{ÚkkE÷ MÃkuÂLxLk

MATHEMATICS

(1) The only statement among the followings that is a

tautology is

(a) B  [A % (A B)] (b) A % (A &' B)

(c) A & (A % B) (d) [A % (A   B)]   B

(1) Lke[uLkk{ktÚke fÞwt yuf{kºk rðÄkLk nt{uþ MkíÞ Au. (xqxku÷kuS)
(a) B  [A % (A B)] (b) A % (A &' B)

(c) A & (A % B) (d) [A % (A   B)]   B

Ans.: (d)

Wfu÷:

A B AvB A%B A%(A%B) Av(A%B) A B A%(A B) [A%(A B) B] B [A%(A B)]

T T T T T T T T T T

T F T F T T F F T T

F T T F F F T F T F

F F F F F F T F T T

(' ' [A % (A   B)]   B nt{uþ MkíÞ Au.

(2) Let f : R   [0, �} be such that 
x 5
lim f(x)
 exists and

2

x 5

[f(x)] 9
lim 0

|x 5| 

�
�

�  Then, 
x 5
lim f(x)
  equals to

(a) 3 (b) 0

(c) 1 (d) 2

(2) f : R   [0, �}, 
x 5
lim f(x)
 {¤u Au yLku 

2

x 5

[f(x)] 9
lim 0

|x 5| 

�
�

� íkku

x 5
lim f(x)
  = ............

(a) 3 (b) 0

(c) 1 (d) 2

Ans.: (a)
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Wfu÷: ynª 2

x 5
lim f(x) 9 0
 

� �

2

x 5
  lim f(x) 9

 

� �( �� �� �

x 5
  lim f(x)  3
 

( � )

Ãký f(x) > 0

x 5
  lim f(x) 3
 

( �

(3) If the vectors ˆ ˆˆ ˆ ˆ ˆpi j k,  i qj k* * * *  and ˆˆ ˆi j rk* *  (p + q +

r + 1) are coplanar, then the value of  pqr - (p + q + r)

is

(a) -2 (b) 2

(c) 0 (d) - 1

(3) òu MkrËþku ˆ ˆˆ ˆ ˆ ˆpi j k,  i qj k* * * * , ˆˆ ˆi j rk* * , p + q + r + 1 Mk{ík÷eÞ
nkuÞ íkku pqr - (p + q + r) = ............

(a) - 2 (b) 2

(c) 0 (d) - 1

Ans.: (a)

Wfu÷:

p 1 1

1 q 1 0

1 1 r

�

( pqr + 1 + 1 - (q + r + p) = 0

( pqr - (p + q + r) = - 2

(4) Let A, B, C be pairwise independent events with P(C)>0

and P(A,B,C)=0. Then, P(AC,BC|C) is equal to

(a) P(AC) - P(B) (b) P(A) - P(BC)

(c) P(AC) + P(B) (d) P(AC) - P(BC)

(4) A, B, òuzËeX rLkhÃkuûk ½xLkkyku Au. P(C) > 0 and P(A,B,C)=0.

íkku P(AC,BC|C) = ............

(a) P(AC) - P(B) (b) P(A) - P(BC)

(c) P(AC) + P(B) (d) P(AC) - P(BC)

Ans.: (a)

Wfu÷:

C C C CA B (A B C)
P P

C P(C)

� �, , ,
�� 	� 	


 �
P[C (A B)']

P(C)

, -
�

P(C) P[(A B) C]

P(C)

� - ,
�

P[(A C) (B C)]
1

P(C)

, - ,
� �

P(A C) P(B C) 0
1

P(C)

, * , �
� �

P(A)P(C) P(B)P(C)
1

P(C)

*
� �

= 1 - P(A) - P(B)

= P(AC) - P(B)

(5) Consider the following relation R on the set of real square

materiales of order 3.

R =  {(A, B) |  A =  P-1 BP for some invertible matrix P}

Statement I R is an equivalence relation.

Statement II For any two invertible 3 � 3 matrices M and

N, (MN)-1 = N-1M-1

(a) Statement I is false, Statement II is true.

(b) Statement I is true, Statement II is true; Statement
II is correct explanation for Statement I.

(c) Statement I is true, Statement II is true; Statement
II is not a correct explanation for Statement I.

(d) Statement I is true, Statement II is false.

(5) 3 fËðk¤k ðkMíkrðf [kuhMk ©urýfkuLkk øký Ãkh ÔÞkÏÞkík MktçktÄ R Lke[u {wsçk
÷ku.
R = {(A, B) | A = P-1 BP for some invertible matrix P}

rðÄkLk I R Rõðeðu÷LMk MktçktÄ Au.
rðÄkLk II fkuR Ãký  çku 3 � 3 ©urýfku M, N, {kxu suLkkt «ríkrðÄuÞku {¤u,
(MN)-1 = N-1M-1

(a) rðÄkLk I ¾kuxwt Au, rðÄkLk II MkíÞ Au.
(b) rðÄkLk I MkíÞ Au, rðÄkLk II MkíÞ Au íkÚkk rðÄkLk II yu rðÄkLk I Lke

Mkk[e Mk{sqíke ykÃku Au.
(c) rðÄkLk I MkíÞ Au, rðÄkLk II MkíÞ Au íkÚkk rðÄkLk II yu rðÄkLk I Lke

Mkk[e Mk{sqíke ykÃkíkwt LkÚke.
(d) rðÄkLk I MkíÞ Au, rðÄkLk II ¾kuxwt Au.

Ans.: (c)

Wfu÷: P = I ÷uíkkt A = B

( R Rõðeðu÷LMk Au.
( rðÄkLk I MkíÞ Au. rðÄkLk II MkíÞ Au s.

(6) Let an be the nth term of an AP. If 
100

2r
r 1

a
�

� �. and

100

2r 1
r 1

a �
�

� /. , then the common difference of the AP is

(a)
200

� �/
(b) �' - /

(c)
100

� �/
(d) /' -' �

(6) Äkhku fu yuf Mk{k tíkh ©uýeLk w t  n {wt ÃkË an Au. òu 
100

2r
r 1

a
�

� �. ,

100

2r 1
r 1

a �
�

� /. , íkku ©uýeLkwt Mkk{kLÞ íkVkðík = ............

(a)
200

� �/
(b) �' - /

(c)
100

� �/
(d) /' -' �

Ans.: (c)

Wfu÷: �'= a2 + a4 + a6 + ..... + a200

/'= a1 + a3 + a5 + ..... + a199

(�' - /) = (a2 - a1) + (a4 - a3) + ..... + (a200 - a199)

 = d + d + ..... + d

 = 100 d

( d = 
100

� �/
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(7) The length of the perpendicular drawn from the point (3,

-1, 11) to the line 
x y 2 z 3

2 3 4

� �
� �  is

(a) 66 (b) 29

(c) 33 (d) 53

(7) ®çkËw (3, -1, 11) {ktÚke hu¾k 
x y 2 z 3

2 3 4

� �
� � Ãkh Ëkuhu÷k ÷tçkLke ÷tçkkR

þkuÄku.
(a) 66 (b) 29

(c) 33 (d) 53

Ans.: (d)

Wfu÷: p = (3, -1, 11), a  = (0, 2, 3), l = (2, 3, 4)

( ÷tçkkR p a l� � �

1
(3,  3,  8) (2,  3,  4)

29
� � �

1
( 36,  4,  15)

29
� �

1537 53
29

� �

(8) The are bounded by the curves y2 = 4x and x2 = 4y is

(a) 0 (b)
32

3

(c)
16

3
(d)

8

3

(8) ð¢ku y2 = 4x yLku x2 = 4y ðzu Mker{ík «ËuþLkwt ûkuºkV¤ þkuÄku.

(a) 0 (b)
32

3

(c)
16

3
(d)

8

3

Ans.: (c)

Wfu÷: ð¢kuíkk AuË ®çkËwyku (0, 0), (4, 4) Au.

( {ktøku÷ ûkuºkV¤
24

0

x
4x dx

4

� �
� �� 	� � 	

 �

43
32

3
2

0

x x
2

12

� �
� �� � �
� �
� �

32 16

3 3
� �

=
16

3

(9) Let for a + a1 + 0, f(x) = a2 + bx + c, g(x) = a1x2 + b1x

+ c1 and p(x) = f(x) - g(x), If p(x) = 0 only for x = - 1

and p(- 2) = 2, then the value of p(2) is

(a) 18 (b) 3

(c) 9 (d) 6

(9) Äkhku fu a + a1 + 0, f(x) = a2 + bx + c, g(x) = a1x2 + b1x

+ c1, p(x) = f(x) - g(x), òu {kºk x = - 1 {kxu p(x) = 0  íkÚkk
p(- 2) = 2, íkku p(2) = ............

(a) 18 (b) 3

(c) 9 (d) 6

Ans.: (a)

Wfu÷: p(x) = f(x) - 9(x)

= (a - a1)x2 + (b - b1)x + (c - c1)

suLkwt yuf{kºk çkes - 1 Au.
1

1

(b b )
  2

a a

�
( � � �

�

yLku 1

1

c c
1           .......(i)

a a

�
�

�

Ãký p(- 2) = 2

0 4(a - a1) - 2(b - b1) + c - c1 = 2 .....(ii)

(i) yLku (ii) ÃkhÚke
4(a - a1) - 4 (a - a1) + a - a1 = 2

a - a1 = 2

(i) 0 c - c1 = 2,b - b1 = 4

(  p(2) = 4(a - a1) + 2(b - b1) + (c - c1)

= 8 + 8 + 2 = 18

(10)If the trivial solution is the only solution of the systerm

of equations

x - ky + z = 0

kx + 3y - kz = 0

3x + y - z = 0

Then, the set of all values of k is

(a) {2, - 3} (b) R - {2, - 3}

(c) R - {2} (d) R - { - 3}

(10)Lke[uLke Mk{efhý MktnríkLkwt yuf {kºk Wfu÷ MðÞtMÃkü (rxÙrðÞ÷) nkuÞ íkku k

®f{íkkuLkku øký þkuÄku.
x - ky + z = 0

kx + 3y - kz = 0

3x + y - z = 0

(a) {2, - 3} (b) R - {2, - 3}

(c) R - {2} (d) R - { - 3}

Ans.: (b)

Wfu÷:

1 k 1

k 3 k 0

3 1 1

�

� +

�

(  - 3 + 3k2 + k - (9 + k2 - k) + 0

(  2k2 + 2k - 12 + 0

(  k2 + k - 6 + 0

(  (k + 3) (k - 2) + 0

(  k + - 3 or k + 2

(  k 1 R - {2, - 3}

(11)The curve that passes through the point (2, 3) and has the

property that the segment of any tangent to it lying

between the coordinate axes is bisected by the point of

contact, is given by
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(a)

2 2
x y

2
2 3

� � � �
* �� 	 � 	


 � 
 �
(b) 2y - 3x = 0

(c)
6

y
x
� (d) x2 + y2 = 13

(11)yuf ð¢ (2, 3) {ktÚke ÃkMkkh ÚkkÞ Au. íkuLkk fkuRÃký ®çkËwyu Ëkuhu÷k MÃkþofLkku
yûkku ðå[u ytíkhkÞu÷ku hu¾k¾tz yu MÃkþo ®çkËw ðzu Ëw¼krsík ÚkkÞ Au. íkku ð¢Lkwt
Mk{efhý þkuÄku.

(a)

2 2
x y

2
2 3

� � � �
* �� 	 � 	


 � 
 �
(b) 2y - 3x = 0

(c)
6

y
x
� (d) x2 + y2 = 13

Ans.: (c)

Wfu÷: Äkhku fu ð¢Lkwt Mk{efhý (y - y1) = m(x - x1) Au.
su yûkkuLku A, B {kt AuËu Au.

1 1
1 1

mx y
  A ,  0 ,  B 0,  y mx

m

�� �( �� 	

 �

1 1
1

y mx
  y

2

�
( �

(  y1 + mx1 = 0

dy
  y x 0

dx
( * �

1 1
  dx dy 0

x y
( * �

(  lnx + lny = lnc

(  xy = c

su (2, 3) {ktÚke ÃkMkkh ÚkkÞ Au.
(  c = 6

(
6

y
x
�

(12)Let f be a function defined by

tan x
,x 0

f(x) x

1 ,x 0

2 +3
� 4
3 �5

Statement I x = 0 is point of minima of f.

Statement II f ’(0) = 0.

(a) Statement I is false, Statement II is true.

(b) Statement I is true, Statement II is true; Statement

II is correct explanation for Statement I.

(c) Statement I is true, Statement II is true; Statement

II is not a correct exlanation for Statement I.

(d) Statement I is true, Statement II is false.

(12)Äkhku fu 
tan x

,x 0
f(x) x

1 ,x 0

2 +3
� 4
3 �5

rðÄkLk I x = 0 ykøk¤ f LÞqLkík{ Au.
rðÄkLk II f ’(0) = 0.

(a) rðÄkLk I ¾kuxwt Au, rðÄkLk II MkíÞ Au.
(b) rðÄkLk I MkíÞ Au, rðÄkLk II MkíÞ Au íkÚkk rðÄkLk II yu rðÄkLk I Lke

Mkk[e Mk{sqíke ykÃku Au.

(c) rðÄkLk I MkíÞ Au, rðÄkLk II MkíÞ Au íkÚkk rðÄkLk II yu rðÄkLk I Lke
Mkk[e Mk{sqíke ykÃkíkwt LkÚke.

(d) rðÄkLk I MkíÞ Au, rðÄkLk II ¾kuxwt Au.
Ans.: (c)

Wfu÷ :
tan x

1,  x 0
x
$ 6 +

(  f(0 + h) > f(0) yLku f(0 - h) > f(0)

(  x = 0 ykøk¤ f LÞqLkík{ Au.

x 0

f(x) f(0)
f '(0) lim

x 0 

�
�

�

x 0

(tan x)
x 1       lim

x 

��

2x 0

tan x x
       lim

x 

�
�

2

x 0

sec x 1
       lim

2x 

�
�

2

2x 0

tan x x
       lim

2x 
� �

2 0
       (1) 0

2
� � �

( çktLku rðÄkLkku MkíÞ Au Ãký rðÄkLk II, I Lke Mkk[e Mk{sqíke ykÃkíkwt
LkÚke.

(13)If function f(x) is differentiable at x = a, then

2 2

x a

x f(a) a f(x)
lim

x a 

�

�

(a) 2a f(a) + a2 f ’(a) (b) - a2 f ’(a)

(c) a f(a) - a2 f ’(a) (d) 2af(a) - a2 f ’(a)

(13)x = a ykøk¤ f rðf÷LkeÞ nkuÞ íkku 
2 2

x a

x f(a) a f(x)
lim

x a 

�

�
= ............

(a) 2a f(a) + a2 f ’(a) (b) - a2 f ’(a)

(c) a f(a) - a2 f ’(a) (d) 2af(a) - a2 f ’(a)

Ans.: (d)

Wfu÷: ÷ûk = 
2

x a

2x f(a) a f '(x)
lim

1 0 

�

�
  = 2af(a) - a2 f ’(a)

(14)Sachin and Rahul attempted to solve a quadratic

equation. Sachin made a mistake in writing down the

constant term and ended up in roots (4, 3). Rahul made

a mistake in writing down coefficient of x to get roots (3,

2). The correct roots of equation are

(a) - 4, - 3 (b) 6, 1

(c) 4, 3 (d) - 6, - 1

(14)Mkr[Lk yLku hknw÷ yuf rî½kík Mk{efhý Wfu÷u Au. Mkr[Lk y[¤ ÃkË ÷uðk{kt
¼q÷ fhu Au yLku (4, 3) çkes {u¤ðu Au. hknw÷ x Lkku Mknøkwýf ¾kuxku ÷u Au
íkÚkk çkes (3, 2) {u¤ðu Au. íkku Mk{efhýLkk Mkk[k çkes {u¤ðku.
(a) - 4, - 3 (b) 6, 1

(c) 4, 3 (d) - 6, - 1

Ans.: (b)
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Wfu÷: Mkr[Lk : x2 - 7x + 12 = 0

hknw÷ : x2 - 6x + 6 = 0

( Mkk[wt Mk{e. x2 - 7x + 6 = 0

(  x = 6, 1

(15)The equation of the hyperbola whose foci are (- 2, 0) and

(2, 0) and eccentricity is 2 is given by

(a) -3x2 + y2 = 3 (b) x2 - 3y2 = 3

(c) 3x2 - y2 = 3 (d) - x2 + 3y2 = 3

(15)Lkkr¼yku (- 2, 0), (2, 0) íkÚkk WífuLÿíkk 2 nkuÞ yuðk yríkð÷ÞLkwt
Mk{efhý
(a) -3x2 + y2 = 3 (b) x2 - 3y2 = 3

(c) 3x2 - y2 = 3 (d) - x2 + 3y2 = 3

Ans.: (c)

Wfu÷: (+ 2, 0) = (+ ae, 0), e = 2

(  ae = 2

(  a = 1, b2 = a2 (e2 - 1) = 4 - 1 = 3

2 2x y
  1

1 3
( � �

(  3x2 - y2 = 3

(16)Consider the differential equation 
2 1

y dx x dy 0
y

� �
* � �� 	

 �

. If

y(1) = 1, then x is given by

(a)
y

1
1 e1
y e
� * (b)

y

1
2 e4
y e
� �

(c)
y

1
1 e3
y e
� * (d)

y

1
1 e1
y e
* �

(16)rðf÷ Mk{efhý 2 1
y dx x dy 0

y

� �
* � �� 	

 �

. {kxu y(1) = 1, íkku x çkhkçkh.

(a)
y

1
1 e1
y e
� * (b)

y

1
2 e4
y e
� �

(c)
y

1
1 e3
y e
� * (d)

y

1
1 e1
y e
* �

Ans.: (d)

Wfu÷:
2 1

y dx x dy 0
y

� �
* � �� 	

 �

2 3

dx 1 1
  x

dy y y
( * �

Mkwhu¾ rðf÷ Mk{efhý
1 dy 1
2y yIF e e
� �

� �

Wfu÷
11

y y
3

1
x e e dy

y

��
� � ��

te ( t)dt� �� ßÞkt 
1

y
� = t

= - �  (t + 1 - 1) et dt

= - �  (t + 1) et dt + et dt

= - tet + et + c

1 1

y y1
e e c

y

� �
� * *

1

y1
  x 1 c e

y
( � * * �

 x = 1, y = 1

( 1 = 1 + 1 + c e

1
  c

e
( � �

( x = 
y

1
1 e1
y e
* �

(17)A scientist is weighing each of 30 fishes. Their mean

weight worked out is 30 g and a standard deviation of 2

g. Later, it was found that the measuring scale was

misaligned and always under reported every fish weight

by 2 g. The correct mean and standard deviation (in

gram) of fishes are respectively

(a) 28, 4 (b) 32, 2

(c) 32, 4 (d) 28, 2

(17)yuf ði¿kkrLkf 30 {kA÷eykuLkku Mkhuhkþ ðsLk 30 økúk{ íkÚkk ðsLkLkku «.rð.
2 økúk{ {u¤ðu Au. ÃkkA¤Úke sýkÞwt fu ðsLk fktxku Ëhuf {kA÷eLkku ðsLk 2

økúk{ ykuAku {kÃkíkku níkku. íkku Mkk[wt {æÞf yLku Mkk[wt «.rð. = ............

(a) 28, 4 (b) 32, 2

(c) 32, 4 (d) 28, 2

Ans.: (b)

Wfu÷: Mkk[wt {æÞf = swLkwt {æÞf + 2 = 30 + 2 = 32 økúk{
Mkk[wt «.rð. = swLkwt «.rð. = 2 økúk{

(18)There are 10 points in a plane, out of these 6 are

collinear. If N is the number of triangles formed by

joining these points, then

(a) N > 190 (b) N < 100

(c) 100 < N < 140 (d) 140 < N < 190

(18)yuf Mk{ík÷{kt 10 ®çkËwyku Au su Ãkife 6 Mk{hu¾ Au. yk ®çkËwykuÚke çkLkíkk
rºkfkuýLke MktÏÞk N nkuÞ íkku
(a) N > 190 (b) N < 100

(c) 100 < N < 140 (d) 140 < N < 190

Ans.: (b)
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Wfu÷ : N = 10C3 - 6C3 = 120 - 20 = 100

(  N < 100

(19)Let f be a function defined by f(x) = (x-1)2 + 1, (x > 1)

Statement I The set {x : f(x) = f-1 (x)} = {1, 2}

Statement II f is bijection and f-1 (x)=1 + x 1� , x > 1

(a) Statement I is false, Statement II is true.

(b) Statement I is a correct exlpanation for Statement I.

(c) Statement I is true, Statement II is true, Statement

II is not a correct explanation for Statement I.

(d) Statement I is true, Statement II is false.

(19)f(x) = (x - 1)2 + 1, (x > 1)

rðÄkLk I {x : f(x) = f-1 (x)} = {1, 2}

rðÄkLk II f çkkÞsufMkLk Au yLku f-1 (x) = 1 + x 1� , x > 1

(a) rðÄkLk I ¾kuxwt Au, rðÄkLk II MkíÞ Au.
(b) rðÄkLk I MkíÞ Au, rðÄkLk II MkíÞ Au íkÚkk rðÄkLk II yu rðÄkLk I Lke

Mkk[e Mk{sqíke ykÃku Au.
(c) rðÄkLk I MkíÞ Au, rðÄkLk II MkíÞ Au íkÚkk rðÄkLk II yu rðÄkLk I Lke

Mkk[e Mk{sqíke ykÃkíkwt LkÚke.
(d) rðÄkLk I MkíÞ Au, rðÄkLk II ¾kuxwt Au.

Ans.: (b)

Wfu÷: y = f(x) = (x - 1)2 + 1

(  y – 1 = (x - 1)2

(  x – 1 = y 1�

(  x = 1 + y 1�

  Ãký x > 1

(  x = 1 + y 1� = f-1 (y)

(  f-1 (x) = 1 + x 1� , x > 1

  f(x) = f-1(x)

7  (x - 1)2 + 1 = 1 + x 1�

7  (x - 1)2 = x 1�

7  x = 1 or
3

21 1x � �

7 x = 1 or x = 2

(  x 1 {1, 2}

( çktLku rðÄkLk MkíÞ Au íkÚkk rðÄkLk II,ILke Mkk[e Mk{sqíke ykÃku Au.

(20)Statement I Determinat of a skew-symmetric matrix of

order 3 is zero.

Statement II For any matrix A, det (AT) = det (A) and det

(- A) = - det (A).

Where det (B) denotes the determinant of matrix B. Then,

(a) Statement I is true and Statement II is false.

(b) Both statements are true.

(c) Both statements are false.

(d) Statement I is false and Statement II is true.

(20)rðÄkLk I 3 ¢{ðk¤k rð»k{ Mktr{ík ©urýfLkku rLkùkÞf þqLÞ nkuÞ Au.
rðÄkLk II fkuR Ãký ©urýf A {kxu det (AT) = det (A) yLku det (-

A) = - det (A) ßÞkt det (A) = A Lkku rLkùkÞf
(a) rðÄkLk I MkíÞ Au, rðÄkLk II ¾kuxwt Au.
(b) çktLku rðÄkLkku MkíÞ Au.
(c) çktLku rðÄkLkku r{ÚÞk Au.
(d) rðÄkLk I ¾kuxwt Au, rðÄkLk II Mkk[wt Au.

Ans.: (a)

Wfu÷ : yÞwø{ ¢{ðk¤k rð»k{ - Mktr{ík ©urýf {kxu rLkùkÞfLkwt {qÕÞ þqLÞ
nkuÞ Au íkÚkk Þwø{ ¢{ðk¤k {kxu Ãkqýoðøko Au.
( rðÄkLk I MkíÞ Au.
det (AT) = det (A)

det (- A) = (- 1)n det (A)

( rðÄkLk II r{ÚÞk Au.

(21)The equation of the circle passing through the point (1,

0) and (0, 1) and having the smallest radius is

(a) x2 + y2 + x + y - 2 = 0

(b) x2 + y2 - 2x - 2y + 1 = 0

(c) x2 + y2 - x - y = 0

(d) x2 + y2 + 2x + 2y - 7 = 0

(21)(1, 0) yLku (0, 1) {ktÚke ÃkMkkh Úkíkk yLku LÞqLkík{ rºkßÞkðk¤k ðíkwo¤Lkwt
Mk{efhý
(a) x2 + y2 + x + y - 2 = 0

(b) x2 + y2 - 2x - 2y + 1 = 0

(c) x2 + y2 - x - y = 0

(d) x2 + y2 + 2x + 2y - 7 = 0

Ans.: (c)

Wfu÷: {ktøku÷ ðíkwo¤Lkk ÔÞkMkktík ®çkËwyku (1, 0), (0, 1) nkuðk òuRyu.
(  (x - 1) (x - 0) + (y - 0) (y - 1) = 0

(  x2 + y2 - x - y = 0

(22)Let [.] denote the greatest integer function, then the value

of 
1.5

0� x[x2]dx is

(a)
5

4
(b) 0

(c)
3

2
(d)

3

4

(22)[.] {n¥k{ ÃkqýkOf rðÄuÞ nkuÞ íkku 1.5

0� x[x2]dx = ............

(a)
5

4
(b) 0

(c)
3

2
(d)

3

4

Ans.: (d)
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Wfu÷:
1.5

0� x[x2]dx

1.51 2

10 2
x 0 dx x 1 dx x 2 dx� � � * � � * � �

22 1.5
2

2
1

x
x

2

� �
� *� 	� 	

 �

1
1 2.25 2

2
� � * �

1 1 3

2 4 4
� * �

(23)Define F(x) as the product of two real functions f1(x) =

x, x 1 IR,

and 2

1
sin , if  x 0

f (x) x

0, if  x 0

2
+3

� 4
3 �5

 as follows

1 2f (x) f (x), if  x 0
f(x)

0, if  x 0

� +2
� 4

�5

Statement I F(x) is continuous on IR.

Statement II f1(x) and f2(x) are continuous on IR.

(a) Statement I is false, Statement II is true.

(b) Statement I is true, Statement II is true; Statement

II is correct explanation for Statement I.

(c) Statement I is true, Statement II is true; Statement

II is not a correct explanation for Statement I.

(d) Statement I is true, Statement II is false.

(23)
1 2f (x) f (x), x 0

F(x)
0, x 0

� +2
� 4

�5

ÔÞkÏÞk ykÃkku, ßÞkt

f1(x) = x, x � IR

2

1
sin , x 0

f (x) x

0, x 0

2 +3
� 4
3 �5

rðÄkLk I : F(x), IR Ãkh Mkíkík Au.

rðÄkLk II : f1(x) yLku f2(x), IR Ãkh Mkíkík Au.

(a) rðÄkLk I ¾kuxwt Au, rðÄkLk II MkíÞ Au.

(b) rðÄkLk I MkíÞ Au, rðÄkLk II MkíÞ Au íkÚkk rðÄkLk II yu rðÄkLk I Lke
Mkk[e Mk{sqíke ykÃku Au.

(c) rðÄkLk I MkíÞ Au, rðÄkLk II MkíÞ Au íkÚkk rðÄkLk II yu rðÄkLk I Lke
Mkk[e Mk{sqíke ykÃkíkwt LkÚke.

(d) rðÄkLk I MkíÞ Au, rðÄkLk II ¾kuxwt Au.

Ans.: (d)

Wfu÷: 1 1
x 0
lim f (x) 0 f (0)
 

� �

(  f1(x) Mkíkík Au.

2
x 0 x 0

1
lim f (x) lim sin

x  
�

suLkwt yÂMíkíð LkÚke

(  f2(x) Mkíkík LkÚke.

1 2
x 0 x 0
lim F(x) lim f (x)f (x)
  

�

x 0

1
            lim x sin

x 
�

= 0

= F(0)

(  F(x) Mkíkík Au.

( rðÄkLk I MkíÞ Au.

(24)Let a, b, c be three non-zero vectors which are pairwise

non-collinear. If a+3b is collinear with c and b+2c is

collinear with a, then a+6b+6c is

(a) a + c (b) a

(c) c (d) 0

(24)Äkhku fu a, b, c þqLÞuíkh MkrËþku Au. yLku òuzËeX yMk{hu¾ Au. òu a+3b

yu c MkkÚku íkÚkk b+2c yu a MkkÚku Mk{hu¾ nkuÞ íkku, a+6b+6c

= ............

(a) a + c (b) a

(c) c (d) 0

Ans.: (d)

Wfu÷: a 3b c* � �  y™u b 2c a* � 


  a 3b 6c c 6c ( 6)c( * * � � * � � * yLku

a 3b 6c a 3(b 2c)* * � * *

                a 3( a)� * 


                (1 3 )a� * 


( 6)c (1 3 )a� * � * 


Ãký , a c  Mk{hu¾ LkÚke

  6 1 3 0( � * � * 
 �

  a 3b 6c 0( * * �

(25)The lines x + y = |a| and ax - y = 1 intersect each other

in the first quadrant. Then, the sect of all possible values

of a in the interval

(a) (- 1, 1] (b) (0, �)

(c) [1, �) (d) (- 1, �)

https://studentbro.in/https://studentbro.in/https://studentbro.in/

http://www.VisionPapers.in


JEE(Main) 2011 (11 May) Paper with Solution

      185

(25)hu¾kyku x + y = |a| yLku ax - y = 1 yufçkeòLku «Úk{ [hý{kt AuËu
Au. íkku a Lke ík{k{ þõÞ ®f{íkkuLkku øký ............ {kt Au.

(a) (- 1, 1] (b) (0, �)

(c) [1, �) (d) (- 1, �)

Ans.: (c)

Wfu÷: x + y = |a|

ax - y = 1

Wfu÷íkkt

(1 + a)x = 1 + |a|

a > 0 {kxu (1 + a)x = 1 + a

(  x = 1

a . 1 - y = 1

(  y = a - 1 > 0

(� «Úk{ [hý)

(  a > 1

(  a 1' [1, �)

(26)If A(2, -3) and B (-2, 1) are two vertices of a triangle and

third vertex moves on the line 2x + 3y = 9, then the

locus of the centroid of the triangle is

(a) 2x - 3y = 1 (b) x - y = 1

(c) 2x + 3y = 1 (d) 2x + 3y = 3

(26)A(2, -3), B (-2, 1) yuf rºkfkuýLkkt rþhku®çkËwyku Au íkÚkk ºkeswt rþhku®çkËw
hu¾k 2x + 3y = 9 Ãkh ykðu÷wt Au íkku yk rºkfkuýLkk {æÞfuLÿLkk ®çkËwøkýLkwt
Mk{efhý þkuÄku.

(a) 2x - 3y = 1 (b) x - y = 1

(c) 2x + 3y = 1 (d) 2x + 3y = 3

Ans.: (c)

Wfu÷: A(2, -3), B (-2, 1), C (a, b)

(  2a + 3b = 9 ..... (i)

{æÞfuLÿ 
2 2 a 3 1 b

G(x,y) G ,
3 3

� * � * *� �� � 	

 �

(  a = 3x, b = 3y + 2

(i) 0 2(3x) + 3(3y + 2) = 9

(  6x + 9y = 3

(  2x + 3y = 1

(27)The distance of the point (1, - 5, 9) from the plane x -

y + z = 5 measured along a straight line x = y = z is

(a) 3 5 (b) 10 3

(c) 5 3 (d) 3 10

(27)®çkËw (1, - 5, 9) Lkwt Mk{ík÷ x - y + z = 5 Úke ytíkh, x = y =

z Lke rËþk{kt, {u¤ðku.

(a) 3 5 (b) 10 3

(c) 5 3 (d) 3 10

Ans.: (b)

Wfu÷ :

l n 1 1 1 1
sin

3|l||n| 3 3

� � *
� � � �

|a n d|
p

|n|

� �
�

|1 ( 5) 9 5|

3

� � * �
�

10

3
�

p
sin

d
� �

p
  d

sin
( �

�
10

3

1
3

�

       10 3�

(28)Statement I For each natural number n, (n + 1)7 - n7 - 1

is divisible by 7.

Statement II For each natural number n, n7 - n is divisible

by 7.

(a) Statement I is false, Statement II is true.

(b) Statement I is true, Statement II is true; Statement

II is correct explanation for Statement I.

(c) Statement I is true, Statement II is true; Statement

II is not a correct explanation for Statement I.

(d) Statement I is true, Statement II is false.

(28)rðÄkLk I : 6  n 1'N, (n + 1)7 - n7 - 1 yu 7 ðzu rð¼kßÞ Au.

rðÄkLk II : 6  n 1'N, n7 - n yu 7 ðzu rð¼kßÞ Au.

(a) rðÄkLk I ¾kuxwt Au, rðÄkLk II MkíÞ Au.

(b) rðÄkLk I MkíÞ Au, rðÄkLk II MkíÞ Au íkÚkk rðÄkLk II yu rðÄkLk I Lke
Mkk[e Mk{sqíke ykÃku Au.
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(c) rðÄkLk I MkíÞ Au, rðÄkLk II MkíÞ Au íkÚkk rðÄkLk II yu rðÄkLk I Lke
Mkk[e Mk{sqíke ykÃkíkwt LkÚke.

(d) rðÄkLk I MkíÞ Au, rðÄkLk II ¾kuxwt Au.
Ans.: (b)

Wfu÷ : rðÄkLk II {kxu,

p(n) : n7 - n yu 7 ðzu rð¼kßÞ Au, n 1'N, n = 1 {kxu
17 - 1 = 0 su 7 ðzu rð¼kßÞ Au.
Äkhku fu n = k {kxu p(n) MkíÞ Au.
(  k7 - k = 7m, m 1' n

n = k + 1 {kxu
(k + 1)7 - (k + 1)

= k7 + 7k6 + ..... + 1 - k - 1

= (k + 7m) + 7k6 + ..... - k

= 7 (m + k6 + .....) su 7 ðzu rð¼kßÞ Au.
(  p(k + 1) MkíÞ Au.
( rðÄkLk II MkíÞ Au.
MÃkü Au fu rðÄkLk I MkíÞ Au íkÚkk rðÄkLk II, I Lke Mkk[e Mk{sqíke
ykÃku Au.

(29)The possible values of � 1(0, �) such that sin (�) + sin

(4�) + sin (7�) = 0 are

(a)
2 4 3 8

, , , , ,
9 4 9 4 9 2

� � � � � �

(b)
5 2 3 8

, , , , ,
4 12 2 3 4 9

� � � � � �

(c)
2 2 3 35

, , , , ,
9 4 2 3 4 36

� � � � � �

(d)
2 2 3 8

, , , , ,
9 4 2 3 4 9

� � � � � �

(29)sin (�) + sin (4�) + sin (7�) = 0, � 1(0, �) ÚkkÞ íku {kxu �
Lke þõÞ ®f{íkkuLkku øký þkuÄku.

(a)
2 4 3 8

, , , , ,
9 4 9 4 9 2

� � � � � �

(b)
5 2 3 8

, , , , ,
4 12 2 3 4 9

� � � � � �

(c)
2 2 3 35

, , , , ,
9 4 2 3 4 36

� � � � � �

(d)
2 2 3 8

, , , , ,
9 4 2 3 4 9

� � � � � �

Ans.: (a)

Wfu÷: sin (�) + sin (4�) + sin (7�) = 0

(' ' sin4� + (sin7� + sin �) = 0

(' ' sin4� + 2 sin4� cos3� = 0

(' ' sin4� (1 + 2 cos3�) = 0

(' ' sin4� = 0 or cos3� = 
1

2
�

Ãký 4� 1' (0, 4�) yLku 3� 1' (0, 3�)

4�'= �, 2�, 3� or 3�'= , ,3
3 3 3

� � �
� � � * � �

(' ' � = 
2 4 3 8

, , , , ,
9 4 9 4 9 2

� � � � � �

(30)If �' + 1 is the complex cube root of unity and matrix

0
H

0

�� �
� � ��� �

 then H70 is equal to

(a) H (b) 0

(c) – H (d) H2

(30)òu �' + 1 yu 1 Lkwt Mktfh ½Lk{q¤ nkuÞ íkÚkk 
0

H
0

�� �
� � ��� �

íkku H70

=............

(a) H (b) 0

(c) – H (d) H2

Ans.: (a)

Wfu÷:
0

H
0

�� �
� � ��� �

 = WI

(' 'H70 = W70I

= WI � W3 = 1

= H
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