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PHYSICS

(1) Two electric bulbs marked 25 W - 220 V and 100 W - 220
V are connected in series to a 440 V supply. Which of the
bulbs will fuse ?

(a) 100 W (b) 25W

(c) Neither (d) Both

(1) çku R÷urõxÙf ç÷ƒ …h 25 W - 220 V y™u 100 W - 220 V ÷¾u÷ Au.
íku{™u 440 V Lkkt MkÃ÷kÞ MkkÚku ©uýe{kt òuzðk{kt ykðu íkku fÞku çkÕçk Qze sþu  ?
(a) 100 W (b) 25W

(c) çku{ktÚke yuf Ãký Lk®n (d) çktLku
Ans.: (b)

Wfu÷:

2v
R =

p

R25 > R100

� V1 > 220V

íkuÚke 25 W Lkku çkÕçk Qze sþu.

(2) A boy can throw a stone up to a maximum height of 10 m.
The maximum horizontal distance that the boy can throw
the same stone up to will be -

(a) 10 m

(b) 10 2 m

(c) 20 m

(d) 20 2 m

(2) yuf Akufhku yuf ÃkíÚkhLku 10 m Lke {n¥k{ Ÿ[kE MkwÄe VUfe þfu Au. íku s ÃkÚÚkhLku
íku Akufhku fux÷k {n¥k{ Mk{rûkríks ytíkh ({n¥k{ yðrÄ) MkwÄe Vutfe þfþu ?
(a) 10 m

(b) 10 2 m

(c) 20 m

(d) 20 2 m

Ans.: (c)

Wfu÷ : H =

2 2u sin

2g

�
(�=90)

2u

2g
 = 10m

R =
�2u sin 2

g

� Rmax = 

2u

g
= 20m

(3) Truth table for system of four NAND gates as shown in
figure is-

(a) (b)

(c) (d)

(3) ykf]rík{kt ËþkoÔÞk «{kýu 4 NAND Gate Ähkðíkkt íktºk {kxuLkwt x›Úkxuçk÷ ______

Au.

Ans.: (d)

Wfu÷ :

(4) This question has Statement-1 and Statement-2. Of the four
choices given after the Statements, choose the one that best
describes the two Statements.

Statement 1 : Davisson : Germer experiment established
the wave nature of electrons.

Statement 2 : If electrons have wave nature, they can interfere
and show diffraction.

(1) Statement 1 is true, Statement 2 is false

(2) Statement 1 is true, Statement 2 is true, Statement 2
is the correct explanation for Statement 1

(3) Statement 1 is true, Statement 2 is true, Statement 2
is not the correct explanation of Statement 1

(4) Statement 1 is false, Statement 2 is true.
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(4) yk «&™Lku çku rðÄkLk Au : rðÄkLk-1 yLku rðÄkLk-2. rðÄkLkkuLke Lke[u ykÃku÷kt [kh
rðfÕÃkku{ktÚke yuðwt yuf rðfÕÃk ÃkMktË fhku fu su  yk çku rðÄkLkkuLku ©uc heíku hsq
fhíkwt nkuÞ.
rðÄkLk-1 : zuðeMkLk-øk{ohLkk «Þkuøku R÷uõxÙkuLkLke íkhtøk «f]rík þkuÄe fkZe.
rðÄkLk-2 : òu R÷uõxÙkuLk íkhtøk «f]rík Ähkðu íkku íku{Lkwt ÔÞríkfhý yLku rððíkoLk
ÚkE þfu.
(a) rðÄkLk-1 Mkk[wt Au, rðÄkLk-2 ¾kuxwt Au.
(b) rðÄkLk-1 Mkk[wt Au, rðÄkLk-2 Mkk[wt Au. rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e

Mk{sqíke çkíkkðu Au.
(c) rðÄkLk-1 Mkk[wt Au, rðÄkLk-2 Mkk[wt Au. rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e

Mk{sqíke LkÚke.
(d) rðÄkLk-1 ¾kuxwt Au, rðÄkLk-2 Mkk[wt Au.

Ans.: (b)

Wfu÷ : zurðMkLk økýLkku «Þkuøk fýLke íkhtøk «f]rík Ëþkoðu Au.

(5) In Young's double slit experiment, one of the slit is wider
than other, so that the amplitude of the light from one slit
is double of that from other slit. If Im be the maximum
intensity, the resultant intensity I when they interfere at

phase difference �  is given by -

(a)
2mI 1 2cos

3 2

�� ��� �
� 	

(b)
2mI 1 4cos

2 2

�� ��� �
� 	

(c)
2mI 1 8cos

9 2

�� ��� �
� 	

(d)
mI 4 5cos
9

� �

(5) ÞtøkLkk çku ÂM÷xLkk «Þkuøk{kt, yuf ÂM÷x çkeS ÂM÷x fhíkkt Ãknku¤e Au, íkuÚke yuf
ÂM÷xLkk «fkþLkku ftÃkrðMíkkh çkeS ÂM÷xLkk ftÃkrðMíkkh fhíkkt çk{ýku Au. òu {n¥k{
íkeðúíkk Im nkuÞ íkku íkuyku ßÞkhu 
 sux÷k f¤k íkVkðíkÚke ÔÞríkfhý yLkw¼ðu íÞkhu
{¤íke {n¥k{ íkeðúíkk  I ––––––– .

(a)

� �

�� �
� 	

2mI 1 2cos
3 2

(b)

� �

�� �
� 	

2mI 1 4cos
2 2

(c)

� ��� �

� 	
2mI 1 8cos

9 2
(d) � 
mI 4 5cos

9

Ans.: (c)

Wfu÷ : Äkhku fu  A
1
 = A

0

� A
2
 = 2A

0

nðu íkeðúíkk I � A2

��I
1
 = I

0

  I
2
 = 4I

0

íkuÚke  I = I0 + 4I0 + 2 0 0I 4I� cos 


Imax {kxu cos 
 =1

� Im = 9I0

yÚkðk I0 =
mI

9
f¤k íkVkðík 
  nkuðkÚke

I = I0 + 4I0 + 2 2
04I  cos 


  = 5I0 + 4I0 cos 


  = 
mI

9
(1 + 8 cos2 


2
)

(6) If a simple pendulum has significant amplitude (up to a
factor of 1/e of original) only in the period between t = 0 s
to t = �s, then ô may be called the average life of the
pendulum. When the spherical bob of the pendulum suffers
a retardation (due to viscous drag) proportional to its
velocity, with 'b' as the constant of proportionality, the
average life time of the pendulum is (assuming damping is
small) in seconds-

(a) b (b)
1

b

(c)
2

b
(d)

0.693

b
(6) t =0 Úke t= �s Lkkt Mk{Þøkk¤k{kt yuf MkkËk ÷ku÷fLkku ftÃkrðMíkkh ({q¤ {qÕÞLkk

1/e sux÷ku) Au. � yu ÷ku÷fLkku Mkhuhkþ SðLkfk¤ Au. ßÞkhu MkkËk ÷ku÷fLkk
økku¤k{kt (~ÞkLkíkkLku fkhýu) ðuøkLkk Mk{«{ký{kt «ríkðuøk ÷køku Au, suLkku
Mk{«{kýíkk y[¤ktf b Au íÞkhu MkkËk ÷ku÷fLkku MkhuhkþSðLkfk¤ –––––––

MkufLz ÚkkÞ.

(a) b (b)
1

b

(c)
2

b
(d)

0.693

b
Ans.: (c)

Wfu÷ : yð{trËík Ëku÷Lkku {kxu

A = 
b

t
2m

0A e




� �� 0A
at t ,A

e

b
t

0 2m
0

A
A e

e




�

��
b

1
2m

��
2

b
 (Taking m=1)

(7) This question has Statement-1 and Statement-2. Of the four
choices given after the Statements, choose the one that best
describes the two Statements.

If two springs S1 and S2 of force constants k1 and k2,
respectively, are stretched by the same force, it is found
that more work is done on spring S1 than on spring S2.

Statement 1 : If stretched by the same amount, work done
on S1, will be more than that on S2.

Statement 2 : k1 < k2

(1) Statement 1 is true, Statement 2 is false

(2) Statement 1 is true, Statement 2 is true, Statement 2
is the correct explanation for Statement 1

(3) Statement 1 is true, Statement 2 is true, Statement 2
is not the correct explanation of Statement 1

(4) Statement 1 is false, Statement 2 is true.

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

http://www.VisionPapers.in


JEE(Main) 2012 Paper with Solution

      189

(7) yk «&™{kt çku rðÄkLk Au : rðÄkLk-1 yLku rðÄkLk-2. íku ÃkAe ykÃku÷kt [kh
rðfÕÃkku{ktÚke yuðku yuf rðfÕÃk ÃkMktË fhku fu su  yk çku rðÄkLkkuLku ©uc heíku hsq fhu.
K1 yLku K2 çk¤y[¤ktf Ähkðíke çku ®M«økku yLkw¢{u S1 yLku S2 Mk{kLk çk¤Úke
¾U[ðk{kt ykðu íkku òuðk {¤u Au fu ®M«øk S1 Ãkh ®M«øk S2 fhíkkt ðÄkhu fkÞo
ÚkkÞ Au.
rðÄkLk-1 : òu Mkh¾k «{ký{kt ¾U[ðk{kt ykðu íkku S1 Ãkh Úkíkwt fkÞo S2 fhíkkt
ðÄkhu nþu.
rðÄkLk-2 : K1 <K2

(a) rðÄkLk-1 Mkk[wt, rðÄkLk-2 ¾kuxwt
(b) rðÄkLk-1 Mkk[wt, rðÄkLk-2 Mkk[wt. rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e

Mk{sqíke Au.
(c) rðÄkLk-1 Mkk[wt, rðÄkLk-2 Mkk[wt. rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e Mk{sqíke

LkÚke.
(d) rðÄkLk-1 ¾kuxwt, rðÄkLk-2 Mkk[wt

Ans.: (d)

Wfu÷ : F=K1x1

� x1 = 
1

F

K

2

1 12
1

1 F
K W

2 K
�

�
2

2 22
2

1 F
K W

2 K

W1 > W2

K1 < K2 ......(1)

� �' 2 ' 2
1 1 2 2 0

1 1
W K x , W k x

2 2

� W’
2 > W’

1

(8) An object 2.4 m in front of a lens forms a sharp image on a
film 12 cm behind the lens. A glass plate 1 cm thick, of
refractive index 1.50 is interposed between lens and film
with its plane faces parallel to film. At what distance (from
lens) should object be shifted to be in sharp focus on film ?

(a) 2.4 m (b) 3.2 m

(c) 5.6 m (d) 7.2 m

(8) ÷uLMkÚke 2.4 m Lkk ytíkhu hnu÷ ðMíkwLkwt «rík®çkçk ÷uLMkLke ÃkkA¤ 12 cm ytíkhu
hnu÷ ÃkzËk Ãkh {¤u  Au. 1 cm òzkELke yLku 1.5 ðr¢¼ðLkktf Ähkðíke fk[Lke
yuf Ã÷uxLku ÷uLMk yLku ÃkzËkLke ðå[u, íkuLkwt Mk{ík÷ ÃkzËkLku Mk{ktíkh hnu íku{ {qfðk{kt
ykðu íkku nðu ðMíkwLku ÷uLMkÚke fux÷u Ëqh ¾Mkuzðe Ãkzu fu suÚke íkuLkwt «rík®çkçk ÃkzËk Ãkh
rÍ÷kÞ ?
(a) 2.4 m (b) 3.2 m

(c) 5.6 m (d) 7.2 m

Ans. : (b)

Wfu÷ :

1 1 1

v u f

 �

1 1 1

12 240 f

 �



1 20 1 240 80

f
f 240 21 7

�
� � � �

fk[Lkku M÷uçk Ëk¾÷ fÞko ÃkAe M÷uçkLkwt Mkk{kLÞ MÚkkLkktíkh

1
t t 1

� �
� � 
� ��� 	

2 1
t 1 1 cm

3 3

� �� � 
 �� �
� 	

íkuLkk íku s MÚkkLku «rík®çkçk {u¤ððwt Au.

� {kºk ÷uLMk îkhk {¤íkwt «rík®çkçk 1 1 35
v 12 cm

3 3

� �� 
 �� �
� 	

nðu 
80

f
7

�

3 1 7

35 u 80
� 
 �

1 3 7 240 245 5

u 35 80 2800 2800


 

� 
 � � = –560cm

ðMíkwLku 5.6 – 2.4 = 3.2 m ¾Mkuzðe Ãkzu.

(9) In a uniformly charged sphere of total charge Q and radius
R, the electric field E is plotted as a function of distance
from the centre. The graph which would correspond to
the above will be-

(a) (b)

(c) (d)

(9) R rºkßÞkLkk yLku rLkÞr{ík rðãwík¼kh Ähkðíkk økku¤k ÃkhLkwt rðãwíkûkuºk E Au ßÞkt
E yu økku¤kLkk fuLÿÚke ytíkhLkk rðÄuÞ íkhefu Au. Lke[uLkk Ãkife fÞku yk÷u¾ yk
çkkçkíkLku Mkt÷øLk Au ?
(rðfÕÃkku ytøkúuS «&™Lke ykf]rík {wsçk)

Ans.: (c)

Wfu÷ : rLkÞr{ík heíku rðãwík¼kheík fhu÷ økku¤k {kxu rðãwíkûkuºk

E= 

� �� ���
�
� �
� ���

3
0

2
0

1 Qr
, r R

4 R

1 Q
, r R

4 r
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(10)A coil is suspended in a uniform magnetic field, with the
plane of the coil parallel to the magnetic lines of force.
When a current is passed through the coil it starts
oscillating; it is very difficult to stop. But if an aluminium

plate is placed near to the coil, it stops. This is due to-

(1) induction of electrical charge on the plate

(2) shielding of magnetic lines of force as aluminium is a
paramagnetic material

(3) electromagnetic induction in the aluminium plate
giving rise to electromagnetic damping

(4) development of air current when the plate is placed

(10)rLkÞr{ík [wtçkfeÞ ûkuºk{kt yuf økqt[¤wt ÷xfkðu÷wt Au. økqt[¤kLkwt Mk{ík÷ çk¤Lke [wtçkfeÞ
ûkuºkhu¾kLku Mk{ktíkh hnu íku{ Au. ßÞkhu økqt[¤k{ktÚke «ðkn ÃkMkkh fhðk{kt ykðu
íÞkhu íku Ëku÷Lkku þY fhu Au. suLku hkufðwt {w~fu÷ Au. Ãkhtíkw ßÞkhu yuf yuÕÞwr{rLkÞ{Lke
Ã÷ux økqt[¤kLke LkSf {qfðk{kt ykðu íkku, íkuLku hkufe þfkÞ Au. suLkwt fkhý...
(a) Ã÷ux Ãkh rðãwík¼kh «urhík ÚkðkÚke
(b) yuÕÞwr{rLkÞ{ Ãkuhk{uøLkurxf ÃkËkÚko nkuðkÚke çk¤Lke [wtçkfeÞ ûkuºkhu¾kykuLkwt

rþ®Õzøk ÚkðkÚke
(c) yuÕÞwr{rLkÞ{ Ã÷ux{kt rðãwík [wtçkfeÞ «uhýLku ÷eÄu rðãwík [wtçkfeÞ yð{tËLk

ÚkðkÚke
(d) ßÞkhu Ã÷ux hk¾ðk{kt ykðu íÞkhu yuh «ðkn WíÃkÒk ÚkðkÚke

Ans. : (c)

Wfu÷ : [w tçkfeÞ ^÷õMk{k t V uhVkh Ú kðkÚ ke
yuÕÞwr{rLkÞ{ Ã÷ux Ãkh yufe «ðkn ÃkMkkh ÚkkÞ Au suLku ÷eÄu
R÷uõxÙku{uøLkurxf zuBÃkªøk (rðãwík [wtçkfeÞ yð{tËLk) ÚkkÞ Au.

(11)A spectrometer gives the following reading when used to
measure the angle of a prism.

Main scale reading : 58.5 degree

Vernier scale reading : 09 divisions

Given that 1 division on main scale corresponds to 0.5
degree. Total divisions on the vernier scale is 30 and match
with 29 divisions of the main scale. The angle of the prism
from the above data :

(a) 58.77° (b) 58.65°

(c) 59° (d) 58.59°

(11)r«Í{fkuý þkuÄðkLkk «Þkuøk{kt MÃkuõxÙku{exh Lke[uLkk yð÷kufLkku çkíkkðu Au.
{wÏÞ Mfu÷ hezªøk : 58.5°

ðŠLkÞ÷ Mfu÷ hezªøk : 9 rð¼køkku
{wÏÞ Mfu÷Lkk 1 rð¼køkLkwt {qÕÞ 0.5° Au. ðŠLkÞh Mfu÷ Ãkh fw÷ rð¼køkkuLke MktÏÞk
30 Au yLku íku {wÏÞ Mfu÷Lkk 29 rð¼køkku MkkÚku {u[ ÚkkÞ Au. íkku ykÃku÷ {krníke
«{kýu r«Í{fkuýLkwt {qÕÞ –––––––

(a) 58.77° (b) 58.65°

(c) 59° (d) 58.59°

Ans. : (b)

Wfu÷ : MÃkuõxÙku{exhLke ÷.{k.þ. = 
1{wÏÞ Mfu ÷ Lkk  rð¼køkLk wt{qÕÞ

ðŠLkÞhLkk fw ÷ rð¼køkkuLke MktÏÞk

= 
0.5

30

�
 = 

130

30
=11 = 

1

60

�
� �
� �
� 	

ðŠLkÞhLkk 9 fkÃkkLke ®f{ík = 
1

9
60

� �� � �
� 	

= 0.15°

� (rhzªøk yð÷kufLk) = M.S.R. + V.S.R

({wÏÞ Mfu÷ hezªøk + ðŠLkÞh Mfu÷ rh®zøk)
= 58.5 + 0.15

= 58.65°

(12)A diatomic molecule is made of two masses m1 and m2

which are separated by a distance r. If we calculate its
rotational energy by applying Bohr's rule of angular
momentum quantization, its energy will be given by :

(n is an integer)

(a)

2 2

2
1 2

n h

2(m m )r�
(b)

2 2

2
1 2

2n h

(m m )r�

(c)

2 2
1 2

2
1 2

(m +m )n h

2m m r
(d)

2 2 2
1 2

2 2 2
1 2

(m +m ) n h

2m m r

(12)yuf rî-Ãkh{kýwf yýw fu suLkk Ãkh{kýwLkk Ë¤ku m1 yLku m2 Au íkÚkk íku{Lke
ðå[Lkwt ytíkh r Au. íkku fkuýeÞ ðuøk{kLk õðkuLxkRsuþLkLkk çnkuhLkk rLkÞ{ «{kýu
íkuLke Ãkrh¼ú{ý Qòo ______ ÚkkÞ. (n ÃkqýkOf Au)

(a)

2 2

2
1 2

n h

2(m m )r�
(b)

2 2

2
1 2

2n h

(m m )r�

(c)

2 2
1 2

2
1 2

(m +m )n h

2m m r
(d)

2 2 2
1 2

2 2 2
1 2

(m +m ) n h

2m m r

Ans. : (c)

Wfu÷ :

rhzâwMz {kMk = 
1 2

1 2

m m

m m�

nh
L

2
�

�

� hkuxuþLk÷ økríkQòo (Ãkrh¼ú{ý Qòo)

= 
2L

2I

=

2 2

2 21 2

1 2

n h

m m
4 2 r

m m

� �
� ��  �! "
2 2

1 2
2

1 2

n h (m m )

2m m r

�
�

ynª h Lke søÞkyu �  ÷uíkkt

� =
�

h

2
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(13)The figure shows an experimental plot for discharging of a
capacitor in an R-C circuit. The time constant � of this
circuit lies between -

(a) 0 and 50 sec (b) 50 sec and 100 sec

(c) 100 sec and 150 sec (d) 150 sec and 200 sec

(13)R-C ÃkrhÃkÚk{ktÚke furÃkMkexhLkwt rzM[kSOøk fhíkk {¤íkkt «kÞkurøkf Ãkrhýk{ku ykf]rík{kt
ËþkoÔÞk Au. íkku yk ÃkrhÃkÚkLkku y[¤ktf � fkuLke fkuLke ðå[u nþu ?
(a) 0 yLku 50 sec (b) 50 sec yLku 100 sec

(c) 100 sec yLku 150 sec (d) 150 sec yLku 200 sec

Ans. : (c)

Wfu÷ : V = t / RC
0V e


ßÞkhu t = �

V = 
0V

e

V = 0.37 V0

V = 0.37 � 25 = 9.25 V

yk ðkuÕxus 100 Úke 150 sec Lke ðå[u {¤u Au.

(14)A particle of mass m is at rest at the origin at time t = 0. It

is subjected to a force F(t) = bt
0F e
  in the xdirection. Its

speed v(t) is depicted by which of the following curves ?

(a) (b)

(c) (d)

(14)m Ë¤Lkku yuf fý t = 0 Mk{Þu Wøk{®çkËw ÃkkMku ÂMÚkh Au. íkuLke Ãkh X- rËþk{kt
F(t) = bt

0F e
  sux÷wt çk¤ ÷økkzíkkt íkuLkkt ðuøkLku Ëþkoðíkku ð¢ Lke[uLkk Ãkife fÞku
Au ?
(rðfÕÃkku ytøkúuS «&™Lke ykf]rík {wsçk)

Ans. : (b)

Wfu÷:
bt

0

mdv
F e

dt

�

bt0Fdv
e

dt m

�

V = 
tbt0

0

F
e

mb

� �
! "

V =
bt0F

1 e
mb


� �
! "

(15)Two cars of masses m1 and m2 are moving in circles of
radii r1 and r2, respectively. Their speeds are such that
they make complete circles in the same time t. The ratio of
their centripetal acceleration is-

(a) m
1
 : m

2
(b) r

1
 : r

2

(c) 1 : 1 (d) m
1
 r

1
 : m

2
 r

2

(15)m1 yLku m2 Ë¤ Ähkðíke çku fkh yLkw¢{u r1 yLku r2 rºkßÞkLkkt ðíkwo¤ku Ãkh økrík
fhe hne Au. íku{Lke ÍzÃk yuðe Au fu suÚke çktLku Mkh¾k Mk{Þ t íku{Lkwt ðíkwo¤ Ãkqýo fhu
Au. íkku íku{Lkk rºkßÞkðíkeo «ðuøkkuLkku økwýku¥kh –––––––

(a) m
1
 : m

2
(b) r

1
 : r

2

(c) 1 : 1 (d) m
1
 r

1
 : m

2
 r

2

Ans. : (b)

Wfu÷:

2
1 1

2
22

r r

rr

#
�

#

(16)A radar has a power of 1 kW and is operating at a frequency
of 10 GHz. It is located on a mountain top of height 500 m.
The maximum distance upto which it can detect object
located on the surface of the earth

(Radius of earth = 6.4 � 106 m) is-

(a) 16 km (b) 40 km

(c) 64 km (d) 80 km

(16)yuf hzkh 1 KW Ãkkðh yLku 10 GHz ykð]r¥kyu fk{ fhe hÌkwt Au. íkuLku 500 m

Ÿ[kELkk Ãkðoík Ãkh hk¾u÷ Au. íkku íku {n¥k{ fux÷k ytíkh MkwÄe Ãk]ÚðeLke MkÃkkxe Ãkh
hnu÷k ÃkËkÚkoLku rzxuõx fhe þfþu ? (Ãk]ÚðeLke rºkßÞk 6.4 � 106m Au).
(a) 16 km (b) 40 km

(c) 64 km (d) 80 km

Ans. : (b)

Wfu÷: d = 2hR

= 62 500 6.4 10� � �  m

= 80,000 m

= 80 km

(17)Assume that a neutron breaks into a proton and an electron.
The energy released during this process is :

(Mass of neutron = 1.6725 × 10–27 kg, Mass of proton
= 1.6725 × 10–27 kg, Mass of electron = 9 × 10–31 kg)
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(a) 7.10 MeV (b) 6.30 MeV

(c) 5.4 MeV (d) 0.73 MeV

(17)Äkhku fu 1 LÞwxÙkuLk íkqxíkkt yuf «kuxkuLk yLku 1 R÷uõxÙkuLk {¤u Au. íkku yk «r¢Þk
Ëhr{ÞkLk Aqxe Ãkzíke Qòo –––––––  (LÞwxÙkuLkLkwt Ë¤ = 1.6725 � 10-27

kg, «kuxkuLkLkwt Ë¤ = 1.6725 � 10-27 kg, R÷uõxÙkuLkLkwt Ë¤ = 9 � 10-31

kg,)
(a) 7.10 MeV (b) 6.30 MeV

(c) 5.4 MeV (d) 0.73 MeV

Ans. : (d)

Wfu÷: Aqxe Ãkzíke Qòo = (9 � 10-31) (3 � 108) 2

= 80 � 10-15 J

= 

15

19

81 10

1.6 10







�

�
 ev

= 

15

13

81 10

1.6 10







�

�
 MeV

= 
0.81

1.6

� �
� �
� 	

 MeV = 0.506 MeV

$  0.73 Mev

(18)This question has Statement-1 and Statement-2. Of the four
choices given after the Statements, choose the one that best
describes the two Statements.

An insulating solid sphere of radius R has a uniformly
positive charge density �. As a result of this uniform charge
distribution there is a finite value of electric potential at
the centre of the sphere, at the surface of the sphere and
also at a point out side the sphere. The electric potential at
infinity is zero.

Statement 1 : When a charge 'q' is taken from the centre to
the surface of the sphere, its potential energy changes by

0

q

3

%
�

Statement 2 : The electric field at a distance r (r < R) from

the centre of the sphere is 
0

r

3

%
�

(1) Statement 1 is true, Statement 2 is false

(2) Statement 1 is false, Statement 2 is true.

(3) Statement 1 is true, Statement 2 is true, Statement 2
is the correct explanation for Statement 1

(4) Statement 1 is true, Statement 2 is true, Statement 2
is not the correct explanation of Statement 1

(18)yk «&™{kt çku rðÄkLk Au : rðÄkLk-1 yLku rðÄkLk-2. Lke[u ykÃku÷kt [kh rðfÕÃkku{ktÚke
yuðku rðfÕÃk ÃkMktË fhku fu su  yk rðÄkLkkuLku hsq fhíkwt nkuÞ.
yuf R rºkßÞkLkk yðknf Lk¬h økku¤k Ãkh rLkÞr{ík ÄLk rðãwík¼kh ½Lkíkk � Au.
yk rLkÞr{ík rðãwík¼kh rðíkhýLku fkhýu økku¤kLkk fuLÿ Ãkh, økku¤kLke MkÃkkxe Ãkh
yLku økku¤kLke çknkhLkk ®çkËwyu Ãkrhr{ík {qÕÞLkwt rðãwíkÂMÚkrík{kLk nkuÞ Au. yLktík
ytíkhu rðãwíkÂMÚkrík{kLk þqLÞ nkuÞ Au.
rðÄkLk-1 : ßÞkhu rðãwík¼kh q Lku økku¤kLkkt fuLÿÚke MkÃkkxe Ãkh ÷kððk{kt ykðu

íÞkhu íkuLke ÂMÚkrík Qòo 
0

q

3

%
�  «{kýu çkË÷kÞ Au.

rðÄkLk-2 : økku¤kLkk fuLÿÚke s ytíkhu r(r<R) rðãwíkûkuºk 
0

r

3

%
�  Au.

(a) rðÄkLk-1 Mkk[wt, rðÄkLk-2 ¾kuxwt
(b) rðÄkLk-1 ¾kuxwt, rðÄkLk-2 Mkk[wt
(c) rðÄkLk-1 Mkk[wt, rðÄkLk-2 Mkk[wt. rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e Mk{sqíke

çkíkkðu Au.
(d) rðÄkLk-1 ¾kuxwt, rðÄkLk-2 Mkk[wt,  rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e Mk{sqíke

LkÚke çkíkkðíkwt.
Ans. : (b)

Wfu÷ : ytËhLkk ¼køk{kt

E = �� 3
0

1 Q
r

4 R

E = 
0

r

3

%
�

ÂMÚkríkQòoLkku VuhVkh
R

0

U q E dr� � &

��
2

0

qR
U

6

%
� �

�

(19)A liquid in a beaker has temperature �(t) at time t and �0 is
temperature of surroundings, then according to Newton's
law of cooling the correct graph between loge (� – �0) and
t is-

(a) (b)

(c) (d)

(19)yuf çkefh{kt hnu÷ «ðkneLkwt t Mk{Þu íkkÃk{kLk ��(t) Au, ÃkrhMkhLkwt íkkÃk{kLk �0

nkuÞ íkku LÞqxÙLkLkk þeíkLkLkk rLkÞ{ {wsçk loge (�����–��0) yLku t Lkku yk÷u¾ Lke[u
Ãkife ––––––– .

(rðfÕÃkku ytøkúuS «&™Lke ykf]rík {wsçk)
Ans. : (d)

Wfu÷ :
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0

d
b( )

dt

�
� 
 � 
 �

1

t

0 0

d
b dt

�

�

�
� 


� 
 �& &
ln (�����	) – ln�1 = – bt

ln (� – �0) = –bt + ln �1

(20)Resistance of a given wire is obtained by measuring the
current flowing in it and the voltage difference applied
across it. If the percentage errors in the measurement of
the current and the voltage difference are 3% each, then
error in the value of resistance of the wire is-

(a) þqLÞ (b) 1%

(c) 3% (d) 6%

(20)ykÃku÷ íkkhLkku yðhkuÄ íku{ktÚke ÃkMkkh Úkíkkt «ðkn yLku íkuLkk çku Auzk ðå[u ÷køkw
Ãkkzu÷ rðãwík ÂMÚkrík{kLkLkkt íkVkðík ÃkhÚke {kÃke þfkÞ Au. òu «ðkn yLku ðkìÕxus
ËhufLke «ríkþík ºkwrx 3% nkuÞ íkku yðhkuÄLkk {kÃkLk{kt ºkwrx –––––––  ÚkkÞ.
(a) zero (b) 1%

(c) 3% (d) 6%

Ans. : (c)

Wfu÷: R = 
V

I

� � � � �
dR dV dI

100 100 100
R V I

= 3% + 3% = 6%

(21)The mass of a spaceship is 1000 kg. It is to be launched
from the earth's surface out into free space. The value of 'g'
and 'R' (radius of earth) are 10 m/s2 and 6400 km
respectively. The required energy for this work will be-

(a) 6.4 � 108 J (b) 6.4 � 109 J

(c) 6.4 � 1010 J (d) 6.4 � 1011 J

(21)yuf MÃkuMkþeÃkLkwt Ë¤ 1000 kg Au. íkuLku Ãk]ÚðeLke MkÃkkxe ÃkhÚke  {wõík yðfkþ{kt
÷kìt[ fhðk{kt ykðu Au. ‘g’ yLku ‘R’ Lkk {qÕÞku yLkw¢{u 10 ms–2 yLku 6400

km Au. yk fkÞo {kxu sYhe Qòo ––––––– Úkþu.
(a) 6.4 � 108 J (b) 6.4 � 109 J

(c) 6.4 � 1010 J (d) 6.4 � 1011 J

Ans. : (c)

Wfu÷: sYhe Qòo = 2

GMm GM
mR

R R
�

= 10 × 1000 × 6400000 J = 6.4 × 1010 J

(22)A cylindrical tube, open at both ends, has a fundamental
frequency, f, in air. The tube is dipped vertically in water
so that half of it is in water. The fundamental frequency of
the air-column is now -

(a)
f

2
(b)

3f

4

(c) 2f (d) f

(22)çktLku Auzu ¾w÷e nkuÞ íkuðe yuf Lk¤kfkh Lk¤eLke nðk{kt {q¤¼qík ykð]r¥k f Au. yk
Lk¤eLku Ãkkýe{kt Q¼e zqçkkzíkk yzÄe Lk¤e MkwÄe Ãkkýe ¼hkÞ Au. íkku nðu nðkLkkt
Míkt¼Lke {q¤¼qík ykð]r¥k –––––––.

(a)
f

2
(b)

3f

4

(c) 2f (d) f

Ans. : (d)

Wfu÷ :

V = n


n = 
v

'
ynª 

2

'
� �

n1 = 
v

2�
 =f

nðu

4

'
� �

� � �
' �

''

'

v v
n

4

'' v v
n f

24
2

� � � �
�
� �

� f’ =f

(23)A thin liquid film formed between a U-shaped wire and a
light slider supports a weight of 1.5 × 10–2 N (see figure).
The length of the slider is 30 cm and its weight negligible.
The surface tension of the liquid film is-
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(a) 0.1 Nm–1 (b) 0.05 Nm–1

(c) 0.025 Nm–1 (d) 0.0125 Nm–1

(23)yuf U ykfkhLkk ðkÞh yLku n¤ðk M÷kRzh ðå[u «ðkneLke yuf Ãkkík¤e rVÕ{
çkLkkððk{kt ykðe Au. (ykf]rík{kt swyku) M÷kRzhLku  1.5 � 10–2 N Lkwt ðsLk
÷økkzu÷ Au. M÷kRzhLke ÷tçkkE 30 cm yLku íkuLkwt ðsLk yðøkýe þfkÞ íkuðwt Au.
íkku «ðkne rVÕ{Lkwt Ãk]cíkký –––––––  ÚkkÞ.
(a) 0.1 Nm–1 (b) 0.05 Nm–1

(c) 0.025 Nm–1 (d) 0.0125 Nm–1

Ans. : (c)

Wfu÷ : 2T � = W

T = 

2W 1.5 10

2 2 0.3


�
�

��
 = 0.025 Nm–1

(24)A wooden wheel of radius R is made of two semicircular
parts (see figure). The two parts are held together by a ring
made of a metal strip of cross sectional area S and length
L. L is slightly less than 2ƒpR. To fit the ring on the wheel,
it is heated so that its temperature rises by ƒT and it just
steps over the wheel. As it cools down to surrounding
temperature, it presses the semicircular parts together. If
the coefficient of linear expansion of the metal is ƒa, and
its Youngs’ modulus is Y, the force that one part of the
wheel applies on the other part is-

(a) SYa � T (b) �SYa � T

(c) 2SYa � T (d) 2�SYa � T

(24)ykf]rík{kt çkíkkÔÞk «{kýu � R rºkßÞkLkwt ÷kfzkLkwt Ãkizwt, çku yÄoðíkwo¤ ¼køkku{ktÚke
çkLku÷wt Au. yk çktLku ¼køkLku ÄkíkwLke yuf hªøk ðzu MkkÚku òuzu÷ Au. hªøkLkk ykzAuËLkwt
ûkuºkV¤ S yLku ÷tçkkE L Au. L yu 2�R fhíkkt LkkLkwt Au. íkuÚke hªøkLku Ãkizk Ãkh Vex
fhðk {kxu økh{ fhðk T sux÷wt íkkÃk{kLk ðÄkhðk{kt ykðu Au. suÚke íku Ãkizk Ãkh
just økkuXðkE òÞ Au. ßÞkhu íkuLku ykuhzkLkk íkkÃk{kLk MkwÄe Xtzw  Ãkkzðk{kt ykðu Au
íÞkhu íku yÄoðíkwo¤ ÃkizkLkk ¼køkkuLku yufçkeò MkkÚku ËçkkýÚke òuze Ëu Au.  òu ÄkíkwLkku
hu¾eÞ «Mkhýktf � yLku Þtøk {kuzâwÕMk Y nkuÞ íkku ÃkizkLkk yuf ¼køk îkhk çkeò ¼køk
Ãkh ÷køkíkwt  çk¤ –––––––  ÚkkÞ.
(a) SYa � T (b) �SYa � T

(c) 2SYa � T (d) 2�SYa � T

Ans. : (c)

Wfu÷ :

W»{eÞ «ríkçk¤ (Thermal Stress)
=Ya � T

� F = YSa� T
�2F

1
 =2F

(25)Helium gas goes through a cycle ABCDA (consisting of
two isochoric and two isobaric lines) as shown in figure.
Efficiency of this cycle is nearly : (Assume the gas to close
to ideal gas)

(a) 9.1% (b) 10.5%

(c) 12.5% (d) 15.4%

(25)ykf]rík{kt çkíkkÔÞk «{kýu rnr÷Þ{ ðkÞw ABCDA MkkÞf÷ (fu su Mk{Ëkçk yLku çku
Mk{fË hu¾kyku Ähkðu Au) «{kýu ðíkuo Au, íkku yk MkkRf÷Lke fkÞoûk{íkk ytËksu ––

––––– (ðkÞwLku ykËþoðkÞw íkhefu ÷uðku).
(a) 9.1% (b) 10.5%

(c) 12.5% (d) 15.4%

Ans. : (a)

ÚkÞu÷wt fkÞo
Wfu÷ : fkÞoûk{íkk

þkuÄkÞu÷e W»{k
WAB = 0 ; WBC = 2P0V0 ; WCD = 0 ; WDA = – P0V0

fw÷ ÚkÞu÷wt fkÞo = P0V0

� QAB = � (U)AB = n
0 0

0 0

P V3 3
R P V

2 nR 2

� �� � �� � � �
� 	 � 	

� QBC = n
0 0

0 0 0 0

2P V3
R 2P V 5P V

2 nR

� �� � � �� � � �
� 	 � 	

� QCD = n
0 0

0 0

2P V3
R 3P V

2 nR


� �� �
�� � � �

� 	 � 	

� QDA = n
0 0

0 0 0 0

P V3 5
R ( P V ) P V

2 nR 2


 
� �� � � 
 �� � � �
� 	 � 	

��fw÷ þkuÄkÞu÷e W»{k = 0 0

13
P V

2

��
0 0

0 0

2P V 200
100 15.4%

13(P V ) 13
( � � � �

(26)Hydrogen atom is excited from ground state to another state
with principal quantum number equal to 4. Then the
number of spectral lines in the emission spectra will be-

(a) 3 (b) 5

(c) 6 (d) 2

(26)nkRzÙkusLkLkku Ãkh{kýw ÄhkÂMÚkrík{ktÚke W¥kursík ÚkELku {wÏÞ õðkìLx{ Lktçkh 4 Ähkðíke
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yðMÚkk{kt òÞ Au. íkku {¤íkkt WíMksoLk ðýoÃkx{kt fux÷e ðýoÃkx hu¾kyku {¤þu ?
(a) 3 (b) 5

(c) 6 (d) 2

Ans. : (c)

Wfu÷ :

N(N 1)

2




(27)Proton, Deuteron and alpha particle of the same kinetic
energy are moving in circular trajectories in a constant

magnetic field. The radii of proton, deuteron and alpha
particle are respectively rp, rd and r�. Which one of the
following relations is correct ?

(a) r� = r
p
 < r

d
(b) r� > r

d
 > r

p

(c)  r� = r
d
 < r

p
(d) r� = r

p
 = r

d

(27)rLkÞr{ík [wtçkfeÞ ûkuºk{kt «kuxkuLk, zâwxuhkuLk yLku � fý yufMkh¾e økríkQòo{ktÚke
ðíkwo¤kfkh ÃkÚk Ãkh økrík fhu Au. «kuxkuLk, zâwxuhkuLk yLku � fýLke rºkßÞkyku yLkw¢{u
rp, rd yLku r� Au. íkku Lke[uLkk{ktÚke fÞku MkçktÄ Mkk[ku Au ?
(a) r� = r

p
 < r

d
(b) r� > r

d
 > r

p

(c)  r� = r
d
 < r

p
(d) r� = r

p
 = r

d

Ans. : (a)

Wfu÷ :
2mv

r
qvB

mv = qBr

v =
qBr

m
2 2 2

2

2

1 1 q B r
mv m.

2 2 m
�

2 2 2q B r
K

2m
�

2

2 2

2mk
r

q B
�

r� = rp<rd

(28)A charge Q is uniformly distributed over the surface of
non-conducting disc of radius R. The disc rotates about
an axis perpendicular to its plane and passing through its
centre with an angular velocity 
. As a result of this rotation
a magnetic field of induction B is obtained at the centre of
the disc. If we keep both the amount of charge placed on
the disc and its angular velocity to be constant and vary
the radius of the disc then the variation of the magnetic
induction at the centre of the disc will be represented by
the figure :

(a) (b)

(c) (d)

(28)R rºkßÞkLke yðknf íkfíke Ãkh Q rðãwík¼kh rLkÞr{ík heíku ðnU[kÞu÷ku Au.
íkfíkeLkk fuLÿ{ktÚke ÃkMkkh Úkíke yLku íkuLkk Mk{ík÷Lku ÷tçkYÃku hnu÷e yûkLku yLkw÷ûkeLku
íkfíke 
 sux÷e fkuýeÞ ÍzÃkÚke Ãkrh¼ú{ý fhu Au. suLku fhkýu íkfíkeLkk fuLÿ Ãkh B
sux÷wt [wtçkfeÞ ûkuºk «urhík ÚkkÞ Au.
nðu òu rðãwík¼kh yLku fkuýeÞ ÍzÃkLku y[¤ hk¾eyu yLku íkfíkeLke rºkßÞkLku
çkË÷kíke ÷Eyu íkku íkfíkeLkk fuLÿ{kt [wtçkfeÞ «uhý Lke[uLkk Ãkife ––––––– «{kýu
çkË÷kþu.
(rðfÕÃkku ytøkúuS «&™Lke ykf]rík {wsçk)

Ans. : (c)

Wfu÷ :

q = ��� 2� x dx

d i =
q

2

#

�

dB = 
0di

2x

�

dB =
0

4 x

� #)
�

�
 2�x dx

B =
0

2

� #)
[R]

B =
0

2

Q

2 R

� #
� �

�
R

B =
0 Q

2 R

� #�

�

1
B

R
*

(29)An electromagnetic wave in vacuum has the electric and

magnetic fields E
��

and B
��

, which are always perpendicular

to each other. The direction of polarization is given by X
��

and that of wave propagation by K
��

. Then-

(a) X||E
�� ��

 and k||E B�
�� �� ��

(b) X||B
�� ��

and k||E B�
�� �� ��

(c) X||E
�� ��

and k||B E�
�� �� ��
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(d) X||B
�� ��

and k||B E�
�� �� ��

(29)þqLÞkðfkþ{kt hnu÷ yuf rðãwík [wtçkfeÞ íkhtøk E
��  yLku B

��  rðãwíkûkuºk yLku [wtçkfeÞ
ûkuºk Ähkðu Au, suyku nt{uþk yufçkeòLku ÷tçk Au. Ãkku÷hkRÍuþLkLke rËþk X

��  yLku
íkhtøk «MkhýLke rËþk K

��  nkuÞ íkku

(a) X||E
�� ��

yLku k ||E B�
�� �� ��

(b) X||B
�� ��

yLku k ||E B�
�� �� ��

(c) X||E
�� ��

 yLku k||B E�
�� �� ��

(d) X||B
�� ��

 yLku k||B E�
�� �� ��

Ans. : (c)

Wfu÷ : rðãwík[wtçkfeÞ íkhtøkLkk rËþk E B�
�� ��  Lke rËþk{kt nkuÞ Au yLku

Ãkku÷hkRÍuþLkLke rËþk rðãwíkûkuºkLke rËþk{kt nkuÞ Au.

(30)A Carnot engine, whose efficiency is 40 %, takes in heat
from a source maintained at a temperature of 500 K. It is
desired to have an engine of efficiency 60 %. Then, the
intake temperature for the same exhaust (sink) temperature
must be-

(a) 1200 K

(b) 750 K

(c) 600 K

(d) efficiency of Carnot engine cannot be made larger than
50 %

(30)40% fkÞoûk{íkk Ähkðíkwt yuf fkLkkuox yuÂLsLk 500 K íkkÃk{kLku hk¾u÷k W»{k
«króMÚkkLk{ktÚke W»{k {u¤ðu Au. òu yk yutrsLkLke fkÞoûk{íkk 60% {u¤ððe nkuÞ
íkku Xkhý ÔÞðMÚkkLkwt íkkÃk{kLk íkuLkwt íku s hk¾íkk W»{k«króMÚkkLkLkwt íkkÃk{kLk fux÷wt
hk¾ðwt òuEyu ?
(a) 1200 K

(b) 750 K

(c) 600 K

(d) fkLkkuox yutrsLkLke fkÞoûk{íkk 50% Úke ðÄw Lk {u¤ðe þfkÞ.
Ans. : (b)

Wfu÷ : T1 W»{k«króMÚkkLkLkwt «króMÚkkLk
T2 Xkhý ÔÞðMÚkkLkwt íkkÃk{kLk

fkÞoûk{íkk � = 

 


� �1 2 2

1

T T 500 T40

100 T 500

2 22000 5000 10T 10T 3000� � 
 � �

� T2 = 300

nðu 1

1

T 30060

100 T



�

1 1 1 16T 10T 3000 4T 3000 T 750 K� � 
 � � � �

CHEMISTRY

(31)2-Hexyne gives trans -2- Hexene on treatment with -

(a) Li/NH3 (b) Pd/BaSO4

(c) LiAlH3 (d) PtiH2

(31)2- nuõÍkELk fkuLke MkkÚkuLke «r¢ÞkÚke xÙkLMk-2 nuÂõÍLk ykÃkþu ?
(a) Li/NH3 (b) Pd/BaSO4

(c) LiAlH4 (d) PtiH2

Ans.: (a)

Wfu÷:

2-nuõÍkELk

CH
3
-CH

2
-CH

2

C=C

CH
3

H

H

xÙkLMk 2-nuÂõÍLk

(32)Which of the following on thermal-decomposition yields a
basic well as an acidic oxide ?

(a) KCIO3 (b) CaCO3

(c) NH4NO3 (d) NaNO3

(32)Lke[uLkk Ãkife fÞwt WÂ»{Þ rð½xLkÚke çkurÍf íku{s yurMkzef ykuõMkkRz ykÃkþu ?
(a) KCIO3 (b) CaCO3

(c) NH4NO3 (d) NaNO3

Ans.: (b)

Wfu÷ :

çkurÍf ykuõMkkRz yurMkzef ykuõMkkRz

(33)Which one of the following satement is correct ?

(a) All amino acids are optically active

(b) All amino acids except glycine are optically active

(c) All amino acids, except glutamic acid are optically
active

(d) All amino acids except lysine are optically active

(33)Lke[uLkk Ãkife fÞwt rðÄkLk MkíÞ Au ?
(a) çkÄk s yur{Lkku yurMkz «¢kþ-r¢Þkþe÷ nkuÞ Au.
(b) ø÷kÞrMkLk rMkðkÞLkk çkÄk yur{Lkku yurMkz «fkþ r¢Þkþe÷ nkuÞ Au
(c) ø÷wxkr{f yurMkz rMkðkÞLkk çkÄk yur{Lkku yurMkz «fkþ r¢Þkþe÷ nkuÞ Au
(d) ÷kÞrMkLk rMkðkÞLkk çkÄk yur{Lkku yurMkz «fkþ r¢Þkþe÷ nkuÞ Au

Ans.: (b)

Wfu÷ :

H2N-C-COOH

H

H

(ø÷kÞrMkLk MkkiÚke Mkk{kLÞ yur{Lkku yurMkz)
(ynª rfhk÷ fkçkoLk økuhnksh Au)

(34)The density of a solution prepared by dissolving 120 g of
urea (mol. mass = 60 u) 1000 g of water is 1.15 g/mL. The
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molarity of this solution is –

(1) 1.7 M (2) 1.02 M

(3) 2.05 M (4) 0.50 M

(34)120 g ÞwrhÞk (y.¼k.=60 u) Lku 1000 g Ãkkýe{kt ykuøkk¤íkk ½Lkíkk 1.15

økúk{r{r÷-1 {¤u Au. íkuLke {ku÷krhxe fux÷e :
(1) 1.7 M (2) 1.02 M

(3) 2.05 M (4) 0.50 M

Ans.: (c)

Wfu÷ :

120 1000
M

112060
1.15

� �

= 2 ��
100

112
��1.15

= 2.05 M

(35)The incorrect expression among the following is :

(a) In isothermal process. W reversable = - nRT ln
V

V
t

i

(b)
� 
 �

�
0 0H T S

lnk
RT

(c) 0G / RTK e
��

(d)
system

total

G
T

S

�
� 


�

(35)Lke[uLkk Ãkife ¾kuxwt rðÄkLk fÞwt Au ?

(a) Mk{íkkÃke «r¢Þk {kxu W «ríkðíkeo = - nRT In
V

V
t

i

(b)
� 
 �

�
0 0H T S

lnk
RT

(c) 0G / RTK e
��

(d)
system

total

G
T

S

�
� 


�
Ans.: (b)

Wfu÷ : �G0 = –RT lnk �H0 – T�S0

�G0 = RT lnK

0 0H T S

RT

� �� 
 �

� �� �
� 	

= lnK

(36)Which branched chain isomer of the hydrocarbon with
molecular mass 72u gives only one isomer of mono
substitued alky 1 halide ?

(a) Neopentane

(b) Isohexane

(c) Neohexane

(d) Tertiary butyl chloride

(36)72 uyýw¼khðk¤k fÞk þkr¾ík þ]t¾÷k{Þ nkRzÙkufkçkoLk Mk{½xfLkku Võík yuf
s yuf rðMÚkkrÃkík ykÂÕf÷nu÷kRz Mk{½xf {¤u ?
(a) rLkÞkuÃkuLxuLk (b) ykRMkkunuõÍuLk
(c) rLkÞkunuõÍuLk (d) ík]ríkÞf çÞwxkR÷ õ÷kuhkRz

Ans.: (a)

Wfu÷ :

CH
3

CH
3

CH
2
-X

CH
3

C

CH
3

CH
3

CH
3

CH
3

C

(C
5
H

12
)

x
2
/kv

rLkÞkuÃkuLxuLk
M.W. = 5 � 12+12 � 1=72

(37)According to Freundlich adsorption isotherm, which of
the following is correct ?

(a)
1x

P
m

� (b)
1 / nx

P
m

�

(c)
0x

P
m

�

(d) All the above are correct for different ranges of pressure

(37)£wLzr÷[ yrÄþku»ký Mk{íkkÃke {wsçk fÞwt Mkk[wt Au ?

(a)
1x

P
m

� (b)
1 / nx

P
m

�

(c)
0x

P
m

� (d) WÃkhLkk çkÄk s Mkk[k Au. (Ëhuf Ëçkkýu)
Ans.: (d)

Wfu÷ :

x
P

m
� (At low P)

1 / nx
P

m
�  (At medium P)

0x
P

m
�  (At heigh P)

= All are correct

(38)In which of the following pairs the two species are not
isostructural ?

(a) PCl4
+ and SiCl4 (b) PF5 and BrF5

(c) AlF6
3– and SF6 (d) CO3

2– and NO3
-

(38)Lke[uLkk Ãkife fE òuz{kt Mk{kf]ríkf MktÞkusLkku LkÚke ?
(a) PCl4

+ and SiCl4 (b) PF5 and BrF5

(c) AlF6
3– and SF6 (d) CO3

2– and NO3
–

Ans. : (b)

Wfu÷ :

PF5�ºkefkurýÞ rîrÃkhk{ez BrF5�[kuhMk Ãkehk{ez÷
(39)How many chiral compounds are possible on

monochlornation of 2-methyl butane ?
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(a) 2 (b) 4

(c) 6 (d) 8

(39)2- r{ÚkkE÷ çÞwhuLkLkk yufõ÷kurhLkuþLkÚke fux÷k rfhk÷ MktÞkusLkku {¤þu ?
(a) 2 (b) 4

(c) 6 (d) 8

Ans.: (b)

Wfu÷ :

CH
3
-CH

2
-C-CH

3

Cl

CH
3

Cl-CH2-CH2-CH-CH

CH3

CH
3
-CH-CH-CH

3

Cl

CH
3

d & l

CH
3
-CH

2
-CH-CH-CH

2
-Cl

CH3

d & l

Cl2/�CH
3
-CH

2
-CH-CH

3

CH3

MktÃkqýo rfhk÷ MktÞkusLk

(40)The increasing order of the ionic radii of the given
isoelectronic species is .:

(a) S2–, Cl–, Ca2+, K+ (b) Ca2+, K+, Cl–, S2–

(c) K+, S2–, Ca2+, Cl– (d) Cl–, Ca2+, K+, S2–

(40)Mk{R÷uõxÙkurLkÞ MÃkuMkeÍ{kt Mkk[ku ykÞkurLkf rºkßÞkLkku [Zíkku ¢{ fÞku Au ?
(a) S2–, Cl–, Ca2+, K+ (b) Ca2+, K+, Cl–, S2–

(c) K+, S2–, Ca2+, Cl– (d) Cl–, Ca2+, K+, S2–

Ans. : (b)

Wfu÷ : ykÞkurLkf rºkßÞk
z

e
økwýku¥kh Ãkh ykÄkh hk¾u Au.

z

e
� fË �

� rºkßÞkLkku Mkk[ku ¢{
Ca+2 < K+< Cl– < S–2

(41)The cornpressibility factor for a real gas at high pressure
is–

(a) 1 (b) 1 + pb/RT

(c) 1 – pb/RT (d) 1 – RT/pb

(41)Ÿ[k Ëçkkýu ðkMíkrðf ðkÞw {kxu ËçkrLkÞíkk yðÞð þwt Au ?
(a) 1 (b) 1 + pb/RT

(c) 1 – pb/RT (d) 1 – RT/pb

Ans. : (b)

Wfu÷ : 2

a
P

V

� �
� �
� 	

(V–b) = RT for 1 mole (n=1)

At high pressure 2

a
P

V

� �
� �
� 	

P(V–b)=RT � PV=RT+Pb

RV

RT
=1+

Rb

RT
��Z=1+

Rb

RT

(42)Which among the following will be named as dibromidobis
(ethylene dianiine) chromium (III) bromide?

(a) [Cr(en)2Br2]Br (b) [Cr(en)2Br2]Br

(c) [Cr(en)Br3]Br (d) [Cr(en)2]Br3

(42)Lke[uLkk Ãkife fkuLkwt Lkk{ zkÞçkúkur{zkuçkeMk (RrÚkr÷Lk zkRyu{kRLk) ¢kur{Þ{ (III)
çkúku{kRz Au ?
(a) [Cr(en)2Br2]Br (b) [Cr(en)2Br2]Br

(c) [Cr(en)Br3]Br (d) [Cr(en)2]Br3

Ans. : (b)

Wfu÷ : [Cr(en)2Br2]Br

(43)In the given transformation, which of the following is the

most appropriate reagent ?

CH=CHCOCH3

HO

CH=CHCH2CH3

HO

Reagent

(a) Zn–Hg/HCl (b) Na, Liq, NH3

(c) NaBH4 (d) NH2NH2, OH -

(43)ykÃku÷k ÃkrhðíkoLk{kt MkkiÚke ÞkuøÞ «r¢Þf fÞku Au ?
(a) Zn–Hg/HCl (b) Na, Liq NH3

(c) NaBH4 (d) NH2NH2, OH -

Ans. : (d)

Wfu÷ :

çkurÍf {kæÞ{Lkk fkhýu C =0 Lkwt rhz ÚkkÞ.

(44)Lithium forms body centered cubic structure. The length
of the side of its unit cell is 351pm Atomic radius of the
lithium will be -

(a) 300 pm (b) 240 pm

(c) 152 pm (d) 75 pm

(44)r÷rÚkÞ{ ytík:furLÿík ½Lk MVrxf h[Lkkðk¤wt Au. òu ÄkhLke ÷tçkkE 351 pm íkku
Li Lke Ãkh{krýÞ rºkßÞk fux÷e?
(a) 300 pm (b) 240 pm

(c) 152 pm (d) 75 pm

Ans. : (c)

Wfu÷: B.C.C. {kxu
3 a=4r

r = 
3

4
�351 = 152 pm
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(45)Kf for water is 1.86 Kkg mol-1. If your automobile radiator
holds 1.0 kg of water. how many grams of ethylene glycol
(C2H6O2) must you add to get the freezing point of the
solution lowered to- 2.8° C ?

(a) 93 g (b) 39 g

(c) 27 g (d) 72 g

(45)Ãkkýe {kxu Kf 1.86 K kg mol–1 Au.òu ykÃkLke fkhLkk hurzÞuxh{kt 1 kg Ãkkýe
nkuÞ íkku fux÷k økúk{ RÚke÷eLk ø÷kÞfku÷ (C2H6O2) W{uhíkkt Xkh®çkËw 2.8° C

Lke[wt òÞ ?
(a) 93 g (b) 39 g

(c) 27 g (d) 72 g

Ans. : (a)

Wfu÷: � Tf = Kf.m

2.8 = 1.86 ��
B

B

W

M
��

A

1000

W

= 1.86 � BW

62
���

1000

1000
= 93.3 g

(46)The molecule having smallest bond angle is

(a) AsCl
3

(b) SbCl
3

(c) PCl
3

(d) NCl
3

(46)MkkiÚke ykuAku çktÄ fkuý fkuLkku nþu ?
(a) AsCl

3
(b) SbCl

3

(c) PCl
3

(d) NCl
3

Ans. : (b)

Wfu÷: NCl
3
> PCl

3
> AsCl

3
> SbCl

3

(47)What is DDT among the following–

(a) A fertilizer

(b) Biodegradablepollutant

(c) Non-biodegradable pollutant

(d) Greenhouse gas

(47)DDT þwt Au ?
(a) ¾kíkh (b) siðrð½xrLkÞ «Ëq»kf
(c) sið yrð½xrLkÞ «Ëq»kf (d) økúeLknkWMk ðkÞw

Ans. : (c)

Wfu÷: DDT Lkwt Mkqû{Sðkýwyku ðzu rð½xLk þõÞ LkÚke.

(48)The pH of a 0.1 molar solution of the acid HQ is 3. The
value of the ionization constant, Ka of this acid is -

(a) 1 � 10-3 (b) 1 � 10-5

(c) 1 � 10-7 (d) 3 � 10-1

(48)0.1 {ku÷h HQ yurMkzLke pH 3 Au. íkuLkk {kxu rðÞkusLk y[¤ktf Ka Lkwt {qÕÞ
________

(a) 1 � 10-3 (b) 1 � 10-5

(c) 1 � 10-7 (d) 3 � 10-1

Ans. : (b)

Wfu÷ : HQ H++Q–

pH = log[H+]=3; [H+]=10–3

[H3]= aK C�

10–3= aK 0.1�

Ka=
3 2(10 )

0.1




 =1 � 10–5

(49)Very pure hydrogen (99.9%) can be made by which of the
following processes ?

(a) Mixing natural hydrocarbons of high molecular weight

(b) Electrolysis of water

(c) Reaction of salt like hydrides with water

(d) Reaction of methane with steam

(49)yríkþwØ nkRzÙkusLk (99.9%) {u¤ððk Lke[uLkk Ãkife fE ÃkØrík Au ?
(a) Ÿ[k yýw¼khðk¤k nkRzÙkufkçkoLkLkwt r{©ý
(b) ÃkkýeLkwt rðãwík rð¼ksLk
(c) ûkkh suðk nkRzÙkRzLke Ãkkýe MkkÚku «r¢Þk
(d) r{ÚkuLkLke ÃkkýeLke ðhk¤ MkkÚku «r¢Þk

Ans. : (c)

Wfu÷ : MH 2H O+++, MOH + H2�

(Metal hydride) (metal hydroxide)

(50)Aspirin is known as

(a) Phenyl salicylate

(b) Acetyl salicylate

(c) Methyl salicylic acid

(d) Acetyl salicylic acid

(50)yuÂMÃkrhLk òýeíkwt Au :
(a) rVLkkE÷ Mkur÷Mke÷ux
(b) yurMkxkR÷ Mkur÷Mke÷ux
(c) r{ÚkkR÷ Mkur÷Mke÷ef yurMkz
(d) yurMkxkR÷ Mkur÷Mke÷ef yurMkz

Ans. : (d)

Wfu÷:

Aspirin is 

O-COCH3

COOH
acetyl salicylic acid.

(51)Which of the following compounds can be detected by
Molisch's test?

(a) Sugars (b) Amines

(c) Primary alcohols (d) Nitro compounds

(51){kur÷þ fMkkuxe îkhk fkuLke Ãkh¾ Úkþu ?
(a) þfohk (b) yu{kRLk
(c) «kÚkr{f ykÕfkunku÷ (d) LkkRxÙkuMktÞkusLkku

Ans. : (a)

Wfu÷: yk þfohk (fkçkkuonkRzÙux) Lke ÷kûkrýf fMkkuxe Au.

(52)The standard reduction potentials for Zn2+/Zn, Ni2+/Ni
and Fe2+/Fe are – 0.76, – 0.23 and – 0.44V respectively.
The reaction X+ Y2– � X2–+Y will be spontaneous when –

(a) X = Ni, Y = Zn (b) X = Fe, Y = Zn

(c) X = Zn, Y = Ni (d) X = Ni, Y = Fe
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(52)Zn2+/Zn, Ni2+/Ni yLku Fe2+/Fe Lkk «{krýík rhzõþLk ÃkkuxuÂLþÞ÷ yLkw¢{u
– 0.76, – 0.23 yLku – 0.44V Au. íkku «r¢Þk. X+ Y2– � X2–+Y

ykÃk{u¤u Úkðk {kxu –
(a) X = Ni, Y = Zn (b) X = Fe, Y = Zn

(c) X = Zn, Y = Ni (d) X = Ni, Y = Fe

Ans. : (c)

Wfu÷ : Fe or Ni Lkwt rhzfþLk Zn ðzu ÚkR þfu
� Zn(s) + Ni+2 � Zn+2 + Ni

� X = Zn,  Y = Ni

E.C.S {kt ¢{ (Zn>Fe>Ni) E0
oxi.

(53)Ortho-Nitrophenol is less soluble in water than p-and m-
Nitrophenols because

(a) o-Nirropbenol show'S Intramolecular H-bondillg

(b) e-Nitrophenol shows Intermolecular H-bondillg

(c) 7\feIting point of c-Nitrcphenol is lower fuM th.Co,:e
of m-and p -isomers

(d) o-Nitrophenol is me-re volatile in steamthan those of
ill- andp-isomers

(53)ykuÚkkuo-LkkRxÙku rVLkku÷ Ãkkýe{kt p yLku m- LkkRxÙku rVLkku÷ fhíkkt ykuAwt ÿkÔÞ Au.
fkhý fu –

(a) O LkkRxÙkurVLkku÷ ytík:ykÂÛðÞ H- çktÄ h[u Au
(b) O LkkRxÙkurVLkku÷ yktíkhykÂÛðÞ H- çktÄ h[u Au
(c) O LkkRxÙkurVLkku÷ Lkwt øk÷Lk ®çkËw m fu  p- fhíkkt ykuAwt Au
(d) O LkkRxÙkurVLkku÷ m fu p- Mk{½xfÚke ðÄw yMÚkkÞe çkk»Ãk Au

Ans. : (a)

Wfu÷ : O LkkRxÙkurVLkku÷ ytík:ykÂÛðÞ H- çktÄ h[u Au

(54)Iodoform can be prepared from all except

(a) Isopropyl alcohol (b) 3-Methyl-2-butanone

(c) Isobutyl alcoho (d) Ethyl methyl ketone

(54)Lke[uLkk Ãkife fÞk{ktÚke ykÞkuzkuVku{o Lk çkLku ?
(a) ykRMkku «kuÃkkR÷ ykÕfkunku÷
(b) 3-r{ÚkkE÷ 2-çÞwxuLkkuLk
(c) ykRMkkuçÞwxkR÷ ykÕfkunku÷
(d) RÚkkR÷ r{ÚkkR÷ rfxkuLk

Ans. : (c)

Wfu÷ :

CH3-CH-CH3

CH3-C-CH-CH3

CH3-CH-CH2-OH

CH3-C-CH2-CH3

O

OH

O

CH3

OH

CH3

+ ve test

+ ve test

+ ve test

- ve test

(55)The species which can best serve as an initiator for the
cationic polymerization is

(a) HNO3 (b) AICl3

(c) BuLi (d) LiAlH4

(55)fuxkÞkurLkf çknw÷efhý {kxu «r¢Þk þY fhðk fÞku ÃkËkÚko ðÃkhkÞ Au ?
(a) HNO3 (b) AICl3

(c) BuLi (d) LiAlH4

Ans. : (b)

(56)The equilibrium constant(Kc) for the reaction N2(g)+ O2(g) �
2NO(g) at temperature. T is 4 � 10–4. The value of Kc for
the reaction. NO(g) � N2(g) + O2(g) at the same temperature
is

(a) 2.5 � 102 (b) 4 � 10–4

(c) 50.0 (d) 0.02

(56)«r¢Þk N2(g)+ O2(g) � 2NO(g) {kxu T íkkÃk{kLku Mktíkw÷Lk y[¤ktf
4 � 10–4 Au. «r¢Þk NO(g) � N2(g) + O2(g) {kxu íku s íkkÃk{kLku Kc=

________.

(a) 2.5 � 102 (b) 4 � 10–4

(c) 50.0 (d) 0.02

Ans. : (c)

Wfu÷ : (2)=(1) W÷xkðíkkt �
1

2

� K’c= 24
c

1 1 1

2 10K 4 10




� �
��

 = 50

(57)For a first order reaction, (A) � products. The concentration
of A changes from 0.1 M to 0.025 M in 40 mmutes. The
rate of reaction when the concentration of A is 0.01 M, is

(a) 3.47 � 10–4 (b) 3.47 � 10–5

(c) 1.73 � 10–4 (d) 1.73 � 10–5

(57)yuf «Úk{ ¢{Lke «r¢Þk (A) � rLkÃks {kxu A Lke Mkktÿíkk 0.1 M Úke 0.025 M

Úkðk 40 r{Lkex ÷køku Au.ßÞkhu  A Lke Mkktÿíkk 0.01 M nkuÞ íÞkhu «r¢Þk ðuøk
fux÷ku nþu ?
(a) 3.47 � 10–4 (b) 3.47 � 10–5

(c) 1.73 � 10–4 (d) 1.73 � 10–5

Ans. : (a)

Wfu÷ : 0.1 20+++,  0.05 20+++,  0.025

t
10

 = 20min

K =
0.693

20

r = K[A] =
0.693

20
�  0.01

= 3.465 10 M/min

(58)Which method of purification is represented by the
following equation :

Ti(s) + 2l2(g) 523 N++++, Til4(g) 1700 N++++,  Ti(s) +2l2(g)

(a) Cupellation (b) Ploting

(c) Van Arkel (d) Zone refining
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(58)Lke[uLkk Mk{efhýLku þwØefhýLke fE «r¢Þk økýe þfkÞ ?
(a) õÞwÃku÷uþLk (b) Ã÷ku®xøk
(c) ðkLk ykfuo÷ (d) ÍkuLk þwrØfhý

Ans. : (c)

Wfu÷ : ðkLk ykfuo÷

(59)Iron exhibits +2 and +3 oxidation states. Which of the
following statements about iron is incorrect ?

(a) Ferrous compounds are relatively more ionic than the
corresponding ferric compounds

(b) Ferrous compounds are less volatile than the
corresponding ferric compound:

(c) Ferrous compounds aremore easily hydrolysed than

the corresponding ferric compounds

(d) Ferrous oxidess more basic in nature thanthe ferric
oxide

(59)ykÞoLk +2 yLku +3 ykuÂõMkzuþLk yðMÚkkyku Ëþkoðu Au. ykÞLko {kxu fÞwt rðÄkLk
¾kuxwt Au ?
(a) VuhMk MktÞkusLkku íku{Lkk yLkwðíkeo Vurhf MktÞkusLkÚke ðÄw ykÞkurLkf nkuÞ Au.
(b) VuhMk MktÞkusLkku íku{Lkk yLkwðíkeo Vurhf MktÞkusLkÚke ykuAk yMÚkkÞe Au.
(c) VuhMk MktÞkusLkku íku{Lkk yLkwðíkeo Vurhf MktÞkusLk fhíkkt ÍzÃke s÷eÞfhý

Ãkk{u Au.
(d) VuhMk ykuõMkkRz Vurhf ykuõMkkRzÚke ðÄw çkurÍf Au.

Ans. : (c)

(60)The electrons identified by quantum numbers n and l

(a) n =4, �  = 1 (b) n =4, �  = 0

(c) n =3, �  = 2 (d) n =3, �  = 1

Can be Placed in order of increasing energy as -

(1) a < d < b < c (2) d < b < c < a

(3) b < d < a < c (4) a < c < b < d

(60)rLk[uLkk õðkuLx{ ytfku n yLku l Úke çkLkíke fûkfkuLkku þÂõíkLkku Mkk[ku [Zíkku ¢{
fÞku Au ?
(a) n =4, �  = 1 (b) n =4, �  = 0

(c) n =3, �  = 2 (d) n =3, �  = 1

(1) a < d < b < q (2) d < b < c < a

(3) b < d < a < c (4) a < c < b < d

Ans. : (2)/(b)

Wfu÷ : d < b < C < a

3p  4s    3d   4p

� (n + l) rLkÞ{ «{kýu

MATHS

(61)Let X = {1, 2, 3, 4, 5}. The number of different ordered
pairs (Y, Z) that can be formed such that Y � X, Z � X and
Y � Z is empty, is:

(a) 35 (b) 25

(c) 53 (d) 52

(61) Äkhku fu x = {1, 2, 3, 4, 5} ¢{Þwõík òuzku. (y, z) Lke MktÏÞk {u¤ðku fu suÚke
Y � X, Z � X yLku Y � Z =��

(a) 35 (b) 25

(c) 53 (d) 52

Ans.: (a)

Wfu÷: WÃkøkýku y, z çkLkkððk {kxu, fkuEÃký x �� X {kxu 4 þõÞíkkyku Au.

(i) x � y, x � z � y � z ���
(ii) x � y, x � z � y � z ���
(iii) x � y, x � z � y � z ���
(iv) x � y, x � z � y � z ���

yk{ fkuEÃký x � X {kxu 3 þõÞíkkyku Au fu suÚke y � z = �

� fw÷ «fkhkuLke MktÏÞk = 35 (n(x) =5)

(62)The population p(t) at time t of a certain mouse species

satisfies the differential equation 
dp(t)

dt
 = 0.5 p(t) – 450. If

p(0) = 850, then the time at which the population becomes

zero is :

(a) ln 9 (b)
1

2
ln 18

(c) ln 18 (d) 2ln 18

(62)t Mk{Þu ôËhkuLke fkuE òríkLke ðMíke p(t) yu rðf÷ Mk{e. 
dp(t)

dt
=0.5 p(t)–

450 Lku yLkwMkhu. òu p(0)=850 íkku fÞk Mk{Þu ôËhkuLke ðMíke þqLÞ Úkþu ?

(a) ln 9 (b)
1

2
ln 18

(c) ln 18 (d) 2ln 18

Ans.: (d)

Wfu÷ :
dp 1

dt 2
� p – 450

��

1

1
p 450

2

 dp=dt

�

1
dp dt c

1
p 450

2

� �



& &

� 2 ln|
1

2
p–450| = t + c ........ (i)

p(0) = 850

��2 ln|
1

2
(850)–450| = 0 + c

��c = 2 ln 25

p = 0, t = ?

(i)= 2ln 450 = t + 2ln 25

� t = 2ln (450/25)

� t = 2 ln 18

(63)If f: R ¨ R is a function defined by f :R � R, f(x) = [x] cos

2x 1

2


� �
� �
� 	

���where [x] denotes the greatest integer function,

then f is :
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(a) discontinuous only at x = 0

(b) discontinuous only at non-zero integral values of x

(c) continuous only at x = 0

(d) continuous for every real x

(63)òu f :R � R, f(x) = [x] cos 
2x 1

2


� �
� �
� 	

� ßÞkt [x] {n¥k{ ÃkqýkOf rðÄuÞ

Au íkku f
(a) x=0 ykøk¤ yMkíkík Au.
(b) x Lke þqLÞu¥kh ÃkqýkOf ®f{íkku ykøk¤ yMkíkík Au.
(c) x=0 ykøk¤ Mkíkík Au.
(d) «íÞuf ðkMíkrðf x ykøk¤ Mkíkík Au.

Ans.: (d)

Wfu÷ : x � z � cos(2x–1)
2

�
 = 0

� f (x) = 0, x � z � x � z {kxu f Mkíkík Au.

x ��z {kxu [x] íkÚkk cos (2x-1) 
2

�
Mkíkík rðÄuÞku Au s

� V x � R, f Mkíkík Au.

(64)Let P and Q be 3 � 3 matrices with P � Q If P3=Q3 and P2Q

= Q2P, then determinant of |P2 + Q2| is equal to:

(a) 1 (b) 0

(c) –1 (d) –2

(64)Äkhku fu  P yLku Q, 3 � 3 ©urýfku Au, P � Q òu P3=Q3 yLku P2Q = Q2P

íkku |P2 + Q2| = _______

(a) 1 (b) 0

(c) –1 (d) –2

Ans.: (b)

Wfu÷ : P3 = Q3, P2Q = Q2P

� P3– P2Q = Q3 – Q2P

� P2(P – Q) = Q2(Q – P)

��(P – Q) (P2 + Q2) = 0

� P2 + Q2 = 0 �  P � Q

��|P2 + Q2| = 0

(65)If the integral 
5tan x

tan x 2
& dx = x + a ln|sinx–2cosx| + K

then a is equal to :

(a) –2 (b) 1

(c) 2 (d) –1

(65)òu 
5tan x

tan x 2
& dx = x + a ln|sinx–2cosx| + K íkku a þkuÄku.
(a) –2 (b) 1

(c) 2 (d) –1

Ans.: (c)

Wfu÷ : s.çkk.Lkwt rðfr÷ík = zk.çkk.Lkwt MktfÕÃk

� 1 + 
a(cos x 2sin x)

sin x 2cosx

�



= 
5tan x

tan x 2


��a 
1 2 tan x

tan x 2

�� �
� �
� 	

= 
5tan x

tan x 2

– 1

=
4tan x 2

tan x 2

�



=
2(1 2tan x)

tan x 2

�



� a = 2

(66)If g(x) = 

x

0

cos4t
��

&  dt, then g(x + �) equals:

(a) g(x) + g(�) (b) g(x) – g(�)

(c) g(x) . g(�) (d) �

g(x)

g( )

(66)òu g(x) = 

x

0

cos4t
��

& íkku g(x + �) –––––––

(a) g(x) + g(�) (b) g(x) – g(�)

(c) g(x) . g(�) (d) �

g(x)

g( )

Ans.: (a) & (b)

Wfu÷ : g(x + �) = 

x

0

cos4t
��

&

= 

x

0

cos4t& + 

��

&
x

x

cos4t

= g(x) + g (�) � g(�) = 0

(67)An equation of a plane parallel to the plane x – 2y + 2z –
5 = 0 and at a unit distance from the origin is :

(a) x – 2y + 2z + 1 = 0 (b) x – 2y + 2z – 1 = 0

(c) x – 2y + 2z + 5 = 0 (d) x – 2y + 2z – 3 = 0

(67)Mk{ík÷ x – 2y + 2z – 5 = 0 Lku Mk{ktíkh yLku Wøk{®çkËwÚke 1 yuf yuf{
ytíkhu ykðu÷k Mk{ík÷Lkwt Mk{e. {u¤ðku.
(a) x – 2y + 2z + 1 = 0 (b) x – 2y + 2z – 1 = 0

(c) x – 2y + 2z + 5 = 0 (d) x – 2y + 2z – 3 = 0

Ans.: (d)

Wfu÷ : {ktøku÷ Mk{ík÷ x – 2y + 2z + k = 0       .... (i)

su (0,0,0) Úke 1 ytíkhu Au.

K
1

1 4 4
�

� �

� K = � 3

(1) � x – 2y + 2z � 3 = 0

� x – 2y + 2z – 3 = 0

(68)A spherical balloon is filled with 4500 ð cubic meters of
helium gas. If a leak in the balloon causes the gas to escape
at the rate of 72 ð cubic meters per minute, then the rate (in
meters per minute) at which the radius of the balloon
decreases 49 minutes after the leakage began is :

(a) 7
9 (b) 2

9

(c) 9
2 (d) 9

7
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(68)yuf økku¤kfkh çk÷qLk{kt 4500 � ½Lk{exh ne÷eÞ{ ðkÞw ¼hu÷ku Au. çk÷qLk{kt
r÷fusLku fkhýu Ëh r{rLkxu 72 � ½Lk{exh ðkÞw Lkef¤e òÞ Au. r÷fus ÃkAe 49

r{rLkx Mk{Þu çk÷qLkLke rºkßÞk ½xðkLkku Ëh þkuÄku. (Ëh r{rLkxu)
(a) 7

9 (b) 2
9

(c) 9
2 (d) 9

7
Ans. : (b)

Wfu÷ :
4

3
��r3 = 4500 �

� r3 = (15)3 ��r = 15

t = 49 íÞkhu v = 
dv

dt
 t = (72 �) 49

��
4

3
�� 3 3

0 1r r
 = (72 �) 49

��(15)3 – 3
1r  = 54 ��49

� 3
1r  = (15)3 – 54 ��49

= 27(125 – 98)

= 27(27) = 93 � r1=9

v = 
4

3
� r3

�
dv

dt
 = 4 � r2

dr

dt

� 72� = 4�(9)2 
dr

dt

dr

dt
=

� �
72

4 9 9
=

2

9

(69)If the line 2x + y = k passes through the point which
divides the line segment joining the points (1, 1) and (2, 4)
in the ratio 3 : 2, then k equals :

(a) 5 (b) 6

(c) 11
5 (d) 29

5

(69)(1,1) yLku (2,4) ®çkËwykuLku òuzðk hu¾k¾tzLkwt 3:2 økwýku¥kh{kt rð¼ksLk fhíkkt
®çkËw{ktÚke ÃkMkkh Úkíke hu¾k 2x + y = K nkuÞ íkku K =

(a) 5 (b) 6

(c) 11
5 (d) 29

5
Ans.: (b)

Wfu÷ :

3

2
=

2(2) 1 K

2(2) 4 K

� 




� 

� 24 – 3K = –6  + 2K

� 5K = 30

� K = 6

(70)Let a  and b  be two unit vectors. If the vectors c a 2b� �
and d 5a 4b� 
  are perpendicular to each other, then the

angle between a  and b  is :

(a) 2
� (b) 3

�

(c) 4
� (d) 6

�

(70) a , b  çku yuf{ MkrËþku Au. òu MkrËþku c a 2b� �  yLku d 5a 4b� 
  ÃkhMÃkh
÷tçk nkuÞ íkku a  yLku b  ðå[uLkk ¾qýkLkwt {kÃk þkuÄku.
(a) 2

� (b) 3
�

(c) 4
� (d) 6

�

Ans. : (b)

Wfu÷ : �a 2b . 
5a 4b  = 0

� 5 + 6 a b - 8 = 0

�� a . b = 1
2

cos * = 
1

2
1

= 1
2

* = 3
�

(71)Statement 1 : An equation of a common tangent to the

parabola y2 = 16 3 x and the ellipse 2x2 + y2 = 4 is 2x2 =

y2 = 4.

Statement 2 : If the line y = mx + 4 3
m  is a common

tangent to the parabola y2 = 16 3 x and the ellipse 2x2 =

y2 = 4 then m satisfies m4 + 2m2 = 24.

(a) Statement 1 is true, Statement 2 is true, Statement 2
is a correct explanation for Statement 1.

(b) Statement 1 is true, Statement 2 is true, Statement 2
is not a correct explanation for Statement 1.

(c) Statement 1 is true, Statement 2 is false.

(d) Statement 1 is false, Statement 2 is true.

(71)rðÄkLk 1 : Ãkhð÷Þ y2 = 16 3 x yLku WÃkð÷Þ 2x2 + y2 = 4 Lkk yuf
Mkk{kLÞ MÃkþofLkwt Mk{e. 2x2 = y2 = 4 Au.

rðÄkLk 2 : òu hu¾k y = mx + 4 3
m yu Ãkhð÷Þ y2 = 16 3 x yLku

WÃkð÷Þ 5 Lkku yuf Mkk{kLÞ MÃkþof nkuÞ íkku m4 + 2m2 = 24

(a) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 MkíÞ Au. rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e
Mk{sqíke ykÃku Au.

(b) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 MkíÞ Au,  rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e
Mk{sqíke ykÃkíkwt LkÚke.

(c) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 ¾kuxwt Au.
(d) rðÄkLk-1 ¾kuxwt Au, rðÄkLk-2 MkíÞ Au.

Ans. : (a)

Wfu÷ : y2 = 16 3  x = 4ax

� 4a = 16 3

� a = 4 3

2x2 + y2 = 4

��
2x

2
+

2y

4
 = 1

� a2 = 2, b2 = 4

� MÃkþof y = mx + c {kxu
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c= a
m � c= 4 3

m
yLku C2 = m2a2+b2

� C2 = m2 2 + 4

�2m2 + 4 = ( 4 3
m

)2

� 2m4 + 4m2 = 48

� m4 + 2m2 = 24

� rðÄkLk 2 MkíÞ Au.
� m4 + 2m2 + 1 = 25

��(m2 + 1)2 =25

� m2+1 = - 5

� m2 = 4

� m = - 2

� c= 
a

m
= 4 3

2
= 2 3

� y = 2x + 2 3 Mkk{kLÞ MÃkþof Au.
� rðÄkLk 1 MkíÞ Au.

(72)Three numbers are chosen at random without replacement
from {1, 2, 3, ......, 8}. The probability that their minimum
is 3, given that their maximum is 6, is :

(a) 1
5 (b) 1

4

(c) 2
5 (d) 3

8

(72){1,2,3,......,8} {ktÚke 3 MktÏÞkyku Ãkwhðýe rMkðkÞ ÞkËÂåAf heíku ÃkMktË fhu÷e
Au. yk MktÏÞkyku Ãkife {n¥k{ MktÏÞk 6 nkuÞ íku{ ykÃku÷wt nkuÞ íkku íku Ãkife LÞqLk¥k{
MktÏÞk 3 nkuÞ íkuLke Mkt¼kðLkk {u¤ðku.

(a) 1
5 (b) 1

4

(c) 2
5 (d) 3

8
Ans. : (a)

Wfu÷ :

.� � ��  ! "

P min3 max 6min3
P

max 6 P(max 6)

= 
1

2

2C

5C

= 
2 2 1

5 4

� �
�

= 
1

5

(73)A line is drawn through the point (1, 2) to meet the
coordinate axes at P and Q such that it forms a triangle
OPQ, where O is the origin. If the area of the triangle OPQ
is least, then the slope of the line PQ is :

(a) –4 (b) –2

(c) 1
2


 (d) 1
4




(73)(1,2) {ktÚke yuf hu¾k Ëkuhu÷e Au. su yûkkuLku P yLku Q {kt AuËu Au. òu �OPQ Lkwt
ûkuºkV¤ LÞqLk¥k{ nkuÞ íkku PQ hu¾kLkku Zk¤ þkuÄku.

(a) –4 (b) –2

(c) 1
2


 (d) 1
4




Ans. : (b)

Wfu÷ :

Äkhku fu hu¾kLkwt Mk{e  
x y

a b
� =1 .....(i)

su (1,2) {ktÚke ÃkMkkh ÚkkÞ Au.

��
1 2

a b
� =1

��
2

b
 = 1–

1

a
 =

a 1

a




��b =
2a

a 1


� ûku.V. =
1

2
 a-b =

1

2
 a 

2a

a 1

= f(a) LÞqLk¥k{ Au.

� f(a) = 
2a

a 1


� f (a) =

2

2

(a 1)2a a

(a 1)


 





    = 2

a(2a 2 a)

(a 1)


 





    = 2

a(a 2)

(a 1)







� f (a)=0 � a=2 yLku b=
2(2)

2 1

 = 4

� f (a) >0

� hu¾kLkwt Mk{e.
x y

2 4
� =1

� Zk¤ = 


 1
2

1
4

 = –2

(74)Assuming the balls to be identical except for difference in
colours, the number of ways in which one or more balls
can be selected from 10 white, 9 green and 7 black balls is :

(a) 629 (b) 630

(c) 879 (d) 880

(74)Äkhku fu ykÃku÷k Ëzkyku htøk rMkðkÞ Ëhuf heíku yufYÃk Au. ykðk 10 MkVuË, 9 ÷e÷k
yLku 7fk¤k htøkLkk Ëzkyku{ktÚke yuf fu yufÚke ðÄw Ëzkyku fw÷ fux÷e heíku ÃkMktË fhe
þfkÞ ?
(a) 629 (b) 630

(c) 879 (d) 880

Ans. : (c)

Wfu÷: {ktøku÷ «fkhkuLke MktÏÞk = [(10+1)(9+1)(7+1)]–1

= 11 � 10 � 8 – 1

= 879
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(75)Statement 1 : The sum of the series 1 + (1 + 2 + 4) + (4 +
6 + 9) + (9 + 12 + 16) + ..... + (361 + 380 + 400) is
8000.

Statement 2 : 

n

k 1�
/ (K3– (K–1)3) =n3, for any natural

number n.

(a) Statement 1 is true, Statement 2 is true, Statement 2
is a correct explanation for Statement 1.

(b) Statement 1 is true, Statement 2 is true, Statement 2
is not a correct explanation for Statement 1.

(c) Statement 1 is true, Statement 2 is false.

(d) Statement 1 is false, Statement 2 is true.

(75)rðÄkLk 1 : 1+(1 + 2 + 4) + (4 + 6 + 9) + (9 + 12 + 16) +.....

+ (361 + 380 + 400) = 8000

rðÄkLk 2 :

n

k 1�
/ (K3– (K–1)3) =n3, n � N

(a) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 MkíÞ Au. rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e
Mk{sqíke ykÃku Au.

(b) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 MkíÞ Au,  rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e
Mk{sqíke ykÃkíkwt LkÚke.

(c) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 ¾kuxwt Au.
(d) rðÄkLk-1 ¾kuxwt Au, rðÄkLk-2 MkíÞ Au.

Ans. : (a)

Wfu÷: rðÄkLk 2 {kxu zk.çkk. = (13–03 )+ (23 –13) + (33–23)

+ .......+(n3–(n–1))

= n3

= s.çkk.
� rðÄkLk 2 MkíÞ Au.
rðÄkLk 1 {kxu zk.çkk. = 1+7+19+37+ ..... + 1141

= (13–03) + (23–13) + (33–23) + (43–33)

+......+(203–193)

= 203

= 8000

= s.çkk.
��rðÄkLk 1 MkíÞ Au.

(76)Let A = 

1 0 0

2 1 0

3 2 1

� �
�  
�  
�  ! "

. If u
1
 and u

2
 are column matrices such

that Au
1
 =

1

0

0

� �
�  
�  
�  ! "

 and Au
2 
= 

0

1

0

� �
�  
�  
�  ! "

 then u
1
 + u

2
 is equal to :

(a)

1

1

1


� �
�  
�  
�  
! "

(b)

1

1

0


� �
�  
�  
�  ! "

(c)

0

1

1

� �
�  
�  
�  
! "

(d)

1

1

0


� �
�  
�  
�  ! "

(76)Äkhku fu A =

1 0 0

2 1 0

3 2 1

� �
�  
�  
�  ! "

 òu u
1
, u

2
 Míkt¼ ©urýfku nkuÞ fu suÚke Au

1
 =

1

0

0

� �
�  
�  
�  ! "

Au
2 
= 

0

1

0

� �
�  
�  
�  ! "

 íkku u
1
 + u

2
 {u¤ðku.

(a)

1

1

1


� �
�  
�  
�  
! "

(b)

1

1

0


� �
�  
�  
�  ! "

(c)

� �
�  
�  
�  
! "

1

1

1
(d)

1

1

0


� �
�  
�  
�  ! "

Ans. : (c)

Wfu÷:

Äkhku fu u1 =

a

b

c

� �
�  
�  
�  ! "

 , u2 =

p

q

r

� �
�  
�  
�  ! "

� Au
1
 =

1 0 0

2 1 0

3 2 1

� �
�  
�  
�  ! "

a

b

c

� �
�  
�  
�  ! "

=

a

2a b

3a 2b c

� �
�  ��  
�  � �! "

 =

1

0

0

� �
�  
�  
�  ! "

� a = 1 p = 0

2a + b = 0 2p + q =1
3a + 2b + c = 0 3p + 2q+r = 0

� a=1, b=–2, c=1 & p = 0, q=1, r = –2

� u
1
+u

2
 =

1

2

1

� �
�  
�  
�  ! "

 + 

0

1

2

� �
�  
�  
�  
! "

=

1

1

1

� �
�  
�  
�  
! "

(77)The area bounded between the parabolas x2= y
4

 and x2

= 9y and the straight line y = 2 is :

(a) 10 2 /3 (b)
20 2

3

(c) 10 2 (d) 20 2

(77)Ãkhð÷ÞÞku x2= y
4

 , x2 = 9y yLku hu¾k y = 2 ðzu Mker{ík «ËuþLkwt
ûkuºkV¤ þkuÄku.

(a)
10 2

3
(b)

20 2

3

(c) 10 2 (d) 20 2

Ans. : (b)

Wfu÷:
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{ktøku÷ ûkuºkV¤ =2

2

0

y
3 y dy

2

� �

� �� �

� 	
&

= 

2

0

5 y dy&

= 

2
3

2

0

2
5 9

3

� �
� �
� 	

= 
10

(2 2)
3

= 
20

2
3

(78)Let x1, x2, ...., xn be n observations, and let x  be their

arithmetic mean and 2)  be their variance.

Statement 1 : Variance of 2x1, 2x2, ...., 2xn is 4 2)
Statement 2 : Arithmetic mean of 2x1, 2x2, ...., 2xn is 4 x
(a) Statement 1 is true, Statement 2 is true, Statement 2

is a correct explanation for Statement 1.

(b) Statement 1 is true, Statement 2 is true, Statement 2
is not a correct explanation for Statement 1.

(c) Statement 1 is true, Statement 2 is false.

(d) Statement 1 is false, Statement 2 is true.

(78)Äkhku fu x1, x2, ...., xn Lkwt {æÞf x  yLku 2)  rð[hý Au.
rðÄkLk-1 : 2x1, 2x2, ...., 2xn Lkwt rð[hý 4 2)  Au.
rðÄkLk-2 : 2x1, 2x2, ...., 2xn Lkwt {æÞf 4 x  Au.
(a) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 MkíÞ Au. rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e

Mk{sqíke ykÃku Au.
(b) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 MkíÞ Au,  rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e

Mk{sqíke ykÃkíkwt LkÚke.
(c) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 ¾kuxwt Au.
(d) rðÄkLk-1 ¾kuxwt Au, rðÄkLk-2 MkíÞ Au.

Ans. : (c)

Wfu÷ : Lkðwt rð[hý = (22) 2) =4 2)
Lkðwt {æÞf = 2 x

� rðÄkLk 1 MkíÞ Au. rðÄkLk 2 ¾kuxwt Au.

(79)If n is a positive integer, then 2n 2n( 3 1) ( 3 1)� 
 
  is :

(a) an odd positive integer

(b) an even positive integer

(c) a rational number other than positive integers

(d) an irrational number

(79)½LkÃkqýkOf n {kxu 2n 2n( 3 1) ( 3 1)� 
 
 = ––––––– .

(a) yÞwø{ ½LkÃkqýkOf
(b) Þwø{ ½LkÃkqýkOf
(c) ÃkqýkOf rMkðkÞLke Mk{uÞ MktÏÞk
(d) yMk{uÞ MktÏÞk

Ans. : (d)

Wfu÷ : 2n 2n( 3 1) ( 3 1)� 
 

=2[T2 + T4+T6+T8+ .......+T2n]

=2[2nC1( 3 )2n–1+ 2nC3( 3 )2n-3 + ...... + 2nC2n–1( 3 )]

=2[2nC1( 3 )2n–2+ 2nC3( 3 )2n-4 + ...... + 2nC2n–1( 3 )]

= 2 3  m, m � I

= yuf yMk{uÞ MktÏÞk

(80)If 100 times the 100th term of an AP with non zero common
difference equals the 50 times its 50th term, then the 150th

term of this AP is :

(a) 150 times its 50th term

(b) 150

(c) zero

(d) -150

(80)þqLÞuík Mkk{kLÞ íkVkðíkðk¤e Mk{ktíkh ©uýe {kxu 100 {kt ÃkËLkwt 100 økýwt yu 50

{kt ÃkËLkwt 50 økýwt nkuÞ íkku ©uýeLkwt 150 {wt ÃkË = –––––––  .
(a) 50 {kt ÃkËLkwt 150 økýwt (b) 150

(c) þqLÞ (d) –150

Ans. : (c)

Wfu÷: 100 T100 = 50T50

� 2 (a + 99 d) = a + 49 d

� 2a + 198 d = a + 49 d

� a + 149 d = 0

� T150 = 0

(81)The length of the diameter of the circle which touches the
x-axis at the point (1, 0) and passes through the point (2,
3) is :

(a) 3
5 (b) 6

5

(c) 5
3 (d) 10

3

(81)x– yûkLku (1, 0) ®çkËwyu MÃkþoíkk yLku (2, 3) {ktÚke ÃkMkkh Úkíkkt ðíkwo¤Lkk ÔÞkMkLke
÷tçkkE þkuÄku.
(a) 3

5 (b) 6
5

(c) 5
3 (d) 10

3
Ans. : (d)

Wfu÷: Äkhku fu ðíkwo¤Lkwt fuLÿ (h, k) yLku rºkßÞk r Au.
r = |K|

� ðíkwo¤Lkwt Mk{e (x– � )2+(y – k)2=r2 su (1, 0) yLku (2, 3) {ktÚke
ÃkMkkh ÚkkÞ Au.

��(1 – h)2+(0–k)2 = K2 & (2–h)2 + (3–k)2 = K2

� h2 – 2h +1 = 0, h2 – 4h–6k + 13 = 0

çkkËçkkfe fhíkkt 2h +6K– 12 = 0

� h + 3K – 6 = 0

� h = 6 – 3K = 0

��(6 – 3K)2 – 2(6 – 3K)+1

� 9K2 – 30K + 25 = 0

��(3K – 5)2 = 0

� k = 5
3  , h = 1 ��r = |k| = 5

3

ÔÞkMk 2r =10
3

(82)Let a, b � R be such that the function f given by f(x) = ln
|x| + bx2 + ax, x ��0 has extreme values at x = –1 and x
= 2.
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Statement 1 : f has local maximum at x = – 1 and at x = 2.

Statement 2 : a = 1
2  and b = 1

4
(a) Statement 1 is true, Statement 2 is true, Statement 2

is a correct explanation for Statement 1.

(b) Statement 1 is true, Statement 2 is true, Statement 2
is not a correct explanation for Statement 1.

(c) Statement 1 is true, Statement 2 is false.

(d) Statement 1 is false, Statement 2 is true.

(82)a, b � R yuðk Au fu f(x) = ln |x| + bx2 + ax, x ��0 yu x = –1 yLku
x = 2 ykøk¤ ytíÞ®f{íkku Äkhý fhu Au.
rðÄkLk-1 : x = –1, x =2   ykøk¤ f MÚkkLkeÞ {n¥k{ Au.
rðÄkLk-2 : a = 1

2  , b = 1
4

(a) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 MkíÞ Au. rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e
Mk{sqíke ykÃku Au.

(b) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 MkíÞ Au,  rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e
Mk{sqíke ykÃkíkwt LkÚke.

(c) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 ¾kuxwt Au.
(d) rðÄkLk-1 ¾kuxwt Au, rðÄkLk-2 MkíÞ Au.

Ans. : (a)

Wfu÷ : f (x) = ln|x| + bx2 + ax

f1 (x) = 
1

x
+ 2bx + a

f1 (–1) = 0 yLku f1 (2) = 0

–1 – 2b + a = 0, 
1

2
+ 4b + a = 0

Wfu÷íkkt 2b + 1 = – 
1

2
–4b

� 6b = 3
2




b = 
1
4  , a = 1

2

rðÄkLk 2 MkíÞ Au.

f (x) = 2

1

x
 + 2b =






2

1 1

2x

f (–1) = –1 1
2


  < 0

f (2) =
1

4



1

2

  <0

x = –1, 2 ykøk¤ f {n¥k{ Au.
rðÄkLk 1 MkíÞ Au.

(83)Let ABCD be a parallelogram such that AB q�
����

, AD p�
�����

,

and BAD0  be an acute angle. If r  is the vector that

coincides with the altitude directed from the vertex B to

the side AD, then r  is given by :

(a)
p . q

q p
p . q

� �

 � � �� �

� 	
(b)

3(p . q)
3 q p

p . q

 �

(c)
p . q

q p
p . q

� �

 � �� �
� 	

(d)
3(p . q)

3 q p
p . q




(83)Äkhku fu ABCD yuf Mk{ktíkhçkksw [íkw»fkuý Au. AB q�
����

, AD p�
�����

, BAD0
÷½wfkuý Au. MkrËþ r  yu B {ktÚke AD

�����  Ãkh Ëkuhu÷k ðuÄ MkkÚku MkÃkkíke Au íkku r =

––––––  .

(a)
p . q

q p
p . q

� �

 � � �� �

� 	
(b)

3(p . q)
3 q p

p . q

 �

(c)
p . q

q p
p . q

� �

 � �� �
� 	

(d)
3(p . q)

3 q p
p . q




Ans. : (a)

Wfu÷ :

2

p . q
r q p

p

� �
� �
 � 
 � �
� �
� 	

2

p . q
r q p

p

� �
� �� 
 � � �
� �
� 	

(84)If the lines 

 � 


� �
x 1 y 1 z 1

2 3 4
 and 


 

� �

x 3 y k z

1 2 1

intersect, then k is equal to :

(a) 2
9 (b) 9

2
(c) 0 (d) –1

(84)òu hu¾kyku 

 � 


� �
x 1 y 1 z 1

2 3 4
 yLku 


 

� �

x 3 y k z

1 2 1
 ÃkhMÃkh AuËu

íkku K –––––––  .
(a) 2

9 (b) 9
2

(c) 0 (d) –1

Ans. : (b)

Wfu÷ : a  = (1, -1, 1), l = (2, 3, 4)

b= (3, k, 0), m  = (1, 2, 1)

hu¾kyku AuËu Au � ( a  - b ) ( l � m ) = 0

� (2, K+1, -1) (-5, 2, 1) = 0
��-10 + 2K + 2 -1 = 0

� K = 9
2

(85)An ellipse is drawn by taking a diameter of the circle (x –
1)2 + y2 = 1 as its semi minor axis and a diameter of the
circle x2 + (y – 2)2 =4 as its semi-major axis. If the centre
of the ellipse is at the origin and its axes are the coordinate
axes, then the equation of the ellipse is :
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(a) x2 + 4y2 = 8 (b) 4x2 + y2 = 8

(c) x2 + 4y2 = 16 (d) 4x2 + y2 = 4

(85)ðíkwo¤ (x – 1)2 + y2 = 1 Lkk ÔÞkMkLku yÄo økkiý yûk íkhefu ÷E yuf WÃkð÷Þ
Ëkuhu÷wt Au yLku yks WÃkð÷ÞLke yÄo {wÏÞ yûk yu ðíkwo¤ x2 + (y – 2)2 =4 Lkwt
ÔÞkMk Au. yk WÃkð÷ÞLkwt fuLÿ (0, 0) nkuÞ íkÚkk yûkku, Þk{kûkku nkuÞ íkku íkuLkwt
Mk{efhý _________.

(a) x2 + 4y2 = 8 (b) 4x2 + y2 = 8

(c) x2 + 4y2 = 16 (d) 4x2 + y2 = 4

Ans. : (c)

Wfu÷ : (x–1)2+ y2 = 1 � r = 1

b = 2r = 2

x2 + (y–2)2 = 4 � r = 2

a = 2r = 4

WÃkð÷Þ
2

2

x

a
+ 

2

2

y

b
= 1

2 2x y

16 4
� =1

��x2 + 4y2 = 16

(86)The negation of the statement "If I become a teacher, then I
will open a school", is :

(a) Either I will not become a teacher or I will not open a
school

(b) Neither I will become a teacher nor I will open a
school

(c) I will not become a teacher or I will open a school

(d) I will become a teacher and I will not open a school

(86)Lke[uLkk rðÄkLkLkwt rLk»kuÄ ÷¾ku :
“òu nwt yuf rþûkf çkLkeþ íkku yuf rLkþk¤ «kht¼ fheþ.”
(a) nwt yuf rþûkf Lknª çkLkeþ yÚkðk nwt yuf rLkþk¤ «kht¼ Lknª fheþ.
(b) nwt yuf rþûkf Lknª çkLkeþ yLku rLkþk¤ Ãký «kht¼ Lknª fheþ.
(c) nwt yuf rþûkf Lknª çkLkeþ yÚkðk nwt yuf rLkþk¤ «kht¼ fheþ.
(d) nwt yuf rþûkf çkLkeþ yLku nwt yuf rLkþk¤ «kht¼ fheþ Lkrn.

Ans. : (d)

Wfu÷ : � (p � q) = p 1 �  q

nwt yuf rþûkf çkLkeþ yLku nwt yuf rLkþk¤ «kht¼ fheþ Lkrn.

(87)Consider the function, f(x)= |x–2|+|x–5|, x � R

Statement 1 : f1 (4) = 0

Statement 2 : f is continuous in [2, 5], differentiable in (2,
5) and f(2) = f(5).

(a) Statement 1 is true, Statement 2 is true, Statement 2
is a correct explanation for Statement 1.

(b) Statement 1 is true, Statement 2 is true, Statement 2
is not a correct explanation for Statement 1.

(c) Statement 1 is true, Statement 2 is false.

(d) Statement 1 is false, Statement 2 is true.

(87)Äkhku fu f(x)= |x–2|+|x–5|, x � R

rðÄkLk-1 : f1(4) = 0

rðÄkLk-2 : f yu [2,5] Ãkh Mkíkík, (2, 5) Ãkh rðfÕÃkLkeÞ Au íkÚkk f (2) = f(5)

(a) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 MkíÞ Au. rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e
Mk{sqíke ykÃku Au.

(b) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 MkíÞ Au,  rðÄkLk-2 yu rðÄkLk-1 Lke Mkk[e
Mk{sqíke ykÃkíkwt LkÚke.

(c) rðÄkLk-1 MkíÞ Au, rðÄkLk-2 ¾kuxwt Au.
(d) rðÄkLk-1 ¾kuxwt Au, rðÄkLk-2 MkíÞ Au.

Ans. : (b)

Wfu÷ : x � (2, 5) � f (x) = x – 2 + (5–x)

= 3

f (x) = 0

f (4) = 0

rðÄkLk-1 MkíÞ Au.
f(2) = 3= f(5)

f yu [2, 5] Ãkh Mkíkík Au yLku [2, 5] rðfÕÃkLkeÞ Au.
rðÄkLk-2 MkíÞ Au.

(88)The equation eSinx–e–Sinx–4 = 0 has.

(a) no real roots.

(b) exactly one real root.

(c) exactly four real roots.

(d) infinite number of real roots.

(88)Mk{e. eSinx–e–Sinx–4 = 0 Lkk
(a) ðkMíkrðf çkes {¤íkkt LkÚke.
(b) {kºk 1 ðkMíkrðf çkes {¤u Au.
(c) çkhkçkh 4 ðkMíkrðf çkes {¤u Au.
(d) yMktÏÞ ðkMíkrðf çkes {¤u Au.

Ans. : (c)

Wfu÷ : Äkhku fu eSinx = t

� t –
1

t
 –4 = 0

� t2 – 4t –1 = 0

� t =
4 20

2

-

� t = 2 5-

Ãký 2 + 5  > 2

� eSinx > 2 yþõÞ
� 2 – 5 < 0

� eSinx < 0 yþõÞ
� ðkMíkrðf çkes {¤íkkt LkÚke.

(89)If z � 1 and 



2z

z 1
 is real, then the point represented by the

complex number z lies :

(a) on a circle with centre at the origin.

(b) either on the real axis or on a circle not passing through
the origin.

(c) on the imaginary axis.

(d) either on the real axis or on a circle passing through

the origin.
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(89) òu z � 1, 



2z

z 1
ðkMíkrðf nkuÞ íkku z

(a) ðkMíkrðf yûk WÃkh yÚkðk (0,0) {ktÚke ÃkMkkh Úkíkk ðíkwo¤ WÃkh Au
(b) (0,0) fuLÿðk¤k ðíkwo¤ WÃkh Au.
(c) ðkMíkrðf yûk WÃkh yÚkðk (0,0) {ktÚke Lk ÃkMkkh Úkíkk ðíkwo¤ WÃkh Au.
(d) fkÕÃkrLkf yûk WÃkh Au.

Ans. : (a)

Wfu÷ : Äkhku fu z = x + iy, x � 1, z � 1

� z2 = (x2-y2) + 2ixy




2z

z 1
� R � fkÕÃkrLkf ¼køk = 0

� 2xy (x-1)-y (x2-y2) = 0

� y = 0 or x2+y2-2x = 0

�z ðkMíkrðf yûk Ãkh Au yÚkðk (0,0) {ktÚke ÃkMkkh Úkíkk ðíkwo¤ WÃkh Au.

(90)In a �PQR, if 3Sin P + 4CosQ = 6 and 4SinQ + 3CosP =

1, then the angle R is equal to :

(a) 6
� (b) 4

�

(c) 3 4
� (d) 5 6

�

(90)�PQR {kt 3Sin P + 4CosQ = 6 yLku 4SinQ + 3CosP = 1 íkku
R = _________

(a) 6
� (b) 4

�

(c) 3 4
� (d) 5 6

�

Ans. : (a)

Wfu÷ : 3Sin P + 4CosQ = 6

4SinQ + 3CosP = 1

� (6)2+(1)2 = 9 + 16 +24 (SinP cosQ + cosP sinQ)

12 = 24 Sin (P+Q)

� Sin(P + Q) = 1
2

� P + Q = 6
� or 5 6

�

Ãký P + Q = 6
� ykÃku÷k Mk{efhýku Mktíkku»kkíkk LkÚke.

� P + Q = 5 6
�

� R = 6
�
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