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1. In the following ‘I’ refers to current and
other symbols have their usual meaning.
Choose the option that corresponds to the
dimensions of electrical conductivity :

(1) ML−3 T−3 I2

(2) M−1 L3 T3 I

(3) M−1 L−3 T3 I2

(4) M−1 L−3 T3 I

1. ÁŸêŸÁ‹ÁπÃ ◊¥ ‘I’ ÁfllÈÃ œÊ⁄UÊ ∑§Ê ∞fl¥ •ãÿ Áøq
•¬Ÿ ‚Ê◊Êãÿ •Õ¸ ∑§Ê ß¥ÁªÃ ∑§⁄UÃ „Ò¥–  ÁŸêŸÁ‹ÁπÃ ◊¥
‚ ∑§ÊÒŸ-‚Ê Áfl∑§À¬ flÒlÈÃ øÊ‹∑§ÃÊ ∑§Ë ‚„Ë Áfl◊Ê ∑§Ê
’ÃÊÃÊ „Ò?
(1) ML−3 T−3 I2

(2) M−1 L3 T3 I

(3) M−1 L−3 T3 I2

(4) M−1 L−3 T3 I

1. r_ç_rgrMsdp„ ‘I’ A¡ rhÛysâhpl v$ip®h¡ R>¡ s\p AÞe
k„¿epAp¡ s¡_p¡ âQrgs A\®. _uQ¡ Ap ¡̀g rhL$ë`p¡dp„\u
rhÛyshplL$sp_y„ kpQy„ `qfdpZ v$ip®hsp¡ rhL$ë` `k„v$
L$fp¡.
(1) ML−3 T−3 I2

(2) M−1 L3 T3 I

(3) M−1 L−3 T3 I2

(4) M−1 L−3 T3 I
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2. Which of the following option correctly
describes the variation of the speed v and
acceleration ‘a’ of a point mass falling
vertically in a viscous medium  that applies
a force F =−kv, where ‘k’ is a constant, on
the body ? (Graphs are schematic and not
drawn to scale)

(1)

(2)

(3)

(4)

2. ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ ∑§ÊÒŸ-‚Ê Áfl∑§À¬ ©‚ Á’ãŒÈ-Œ˝√ÿ◊ÊŸ
∑§Ë ªÁÃ ‘v’ •ÊÒ⁄U àfl⁄UáÊ ‘a’ ∑§ ’Œ‹Êfl ∑§Ê ‚„Ë Ã⁄U„ ‚
Œ‡ÊÊ¸ÃÊ „Ò ¡Ê Á∑§ Á∑§‚Ë ‡ÿÊŸ ◊Êäÿ◊ ◊¥ ™§äflÊ¸œ⁄U ÁŒ‡ÊÊ
◊¥ ŸËø ∑§Ë •Ê⁄U Áª⁄UÃ „È∞ ◊Êäÿ◊ ∑§ ∑§Ê⁄UáÊ ∞∑§ ’‹
F =−kv, ¡„Ê° ¬⁄U ‘k’ ∞∑§ ÁŸÿÃÊ¥∑§ „Ò, ∑§Ê •ŸÈ÷fl
∑§⁄UÃÊ „Ò–  (ª˝Ê»§Ê¥ ∑§Ê √ÿflSÕÊà◊∑§ ÁŸM§¬áÊ ◊Ê¬ ∑§
•ŸÈ‚Ê⁄U Ÿ„Ë¥ „Ò–)

(1)

(2)

(3)

(4)

2. r_ç_rgrMs rhL$ë`p¡dp„\u L$ep¡ rhL$ë` tbvy$ Öìedp__u
Nrs v A_¡ âh¡N a _p¡ kpQp¡ k„b„̂  hZ®h¡ R>¡. Alu
tbvy$ Öìedp_ A¡ õ\p_ dpÝed L¡$ S>¡ F =−kv S>¡V$gp¡
`v$p\® ̀ f bm gNpX¡$ R>¡ s¡hp dpÝeddp„ DÝh® _uQ¡ sfa
`X¡$ R>¡. ‘k’ A¡ AQmp„L$ R>¡. (N°pa_y„ ìehõ\pÐdL$ r_ê$̀ Z
R>¡ A_¡ dp` A_ykpf _\u.)

(1)

(2)

(3)

(4)
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3. A rocket is fired  vertically from the earth
with an acceleration of 2g, where g is the
gravitational acceleration.  On an inclined
plane inside the rocket, making an angle θ
with the horizontal, a point object of mass
m is kept.  The minimum coefficient of
friction µmin between the mass and the
inclined surface such that the mass does not
move is :

(1) tanθ

(2) 2 tanθ

(3) 3 tanθ

(4) tan2θ

4. A car of weight W is on an inclined road
that rises by 100 m over a distance of 1 km

and applies a constant frictional force  
20

W

on the car.  While moving uphill on the road
at a speed of 10 ms−1, the car needs power

P.  If it needs power 
2

P
 while moving

downhill at speed v then value of v is :

(1) 20 ms−1

(2) 15 ms−1

(3) 10 ms−1

(4) 5 ms−1

3. ∞∑§ ⁄UÊÚ∑§≈U ∑§Ê ¬ÎâflË ‚ ™§äflÊ¸œ⁄U ÁŒ‡ÊÊ ◊¥ 2g ∑§ àfl⁄UáÊ
‚ ¬˝ˇÊÁ¬Ã Á∑§ÿÊ ªÿÊ „Ò–  ß‚ ⁄UÊÚ∑§≈U ∑§ •¥Œ⁄ U ˇÊÒÁÃ¡
‚ θ  ∑§ÊáÊ ’ŸÊÃ „È∞ ∞∑§ •ÊŸÃ-Ã‹ ¬⁄U ∞∑§
m Œ˝√ÿ◊ÊŸ ∑§Ê Á’¥ŒÈ ∑§áÊ ÁSÕÃ „Ò–  ÿÁŒ ⁄UÊÚ∑§≈U ∑§
¬˝ˇÊÁ¬Ã „ÊŸ ¬⁄U Á’¥ŒÈ-∑§áÊ ÁSÕ⁄U •flSÕÊ ◊¥ „Ë ⁄U„ÃÊ „Ò
Ã’ Œ˝√ÿ◊ÊŸ ∞fl¥ •ÊŸÃ Ã‹ ∑§ ’Ëø ÉÊ·¸áÊ-ªÈáÊÊ¥∑§
µmin ∑§Ê ◊ÊŸ ÄÿÊ „ÊªÊ? (‘g’ ªÈL§àflËÿ àfl⁄UáÊ „Ò) —
(1) tanθ

(2) 2 tanθ

(3) 3 tanθ

(4) tan2θ

4. ∞∑§ W ÷Ê⁄U ∑§Ë ∑§Ê⁄U ∞∑§ ∞‚Ë •ÊŸÃ-‚«∏∑§ ¬⁄U ø‹
⁄U„Ë „Ò ¡Ê Á∑§ 1 km ŒÍ⁄UË ¬⁄U 100 m ™°§øË „Ê ¡ÊÃË „Ò,

•ÊÒ⁄U ∑§Ê⁄U ¬⁄U 
20

W
 ◊ÊŸ ∑§Ê ÁŸÿÃ ÉÊ·¸áÊ ’‹ ‹ªÊÃË „Ò–

ÿÁŒ ∑§Ê⁄U ∑§Ê ‚«∏∑§ ¬⁄U ™§¬⁄U ∑§Ë •Ê⁄U 10 ms−1 ∑§Ë
ªÁÃ „ÃÈ P ‡ÊÁÄàÊ ∑§Ë •Êfl‡ÿ∑§ÃÊ „Ò ∞fl¥ ŸËø ∑§Ë •Ê⁄U

v ªÁÃ ‚ ø‹ÊŸ „ÃÈ 
2

P
 ‡ÊÁÄàÊ ∑§Ë •Êfl‡ÿ∑§ÃÊ ¬«∏ÃË

„Ò, ÃÊ v ∑§Ê ◊ÊŸ „ÊªÊ —
(1) 20 ms−1

(2) 15 ms−1

(3) 10 ms−1

(4) 5 ms−1

3. A¡L$ fp¡L¡$V$_¡ ©̀Õhu\u DÝh® qv$ipdp„ 2g âh¡N\u ân¡r`s
L$fhpdp„ Aph¡ R>¡. Al] g NyfyÐhâh¡N R>¡. Ap fp¡L¡$V$dp„
kdrnrsS> kp\¡ θ S>¡V$gp¡ MyZp¡ b_phsp Y$msp ̀ pqV$ep
`f m - v$m_p¡ A¡L$ tbvy$hs `v$p\® dyL¡$g R>¡. Ap v$m
[õ\f fl¡ (Mk¡ _lu) s¡ dpV¡$_p¡ v$m A_¡ Y$msp ̀ pqV$ep_u
k`pV$u hÃQ¡_p¡ gOyÑd ^j®Zp¯L$ µmin R>¡.
(1) tanθ

(2) 2 tanθ

(3) 3 tanθ

(4) tan2θ

4. 1 km _p A„sf kŷ udp„ 100 m S>¡V$gp¡ KQp¡ \C S>sp
Y$p¡mphhpmp fp¡X$ D`f W hS>__u A¡L$ L$pf R>¡.

Y$p¡mphhpmp¡ Ap fp¡X$ L$pf `f 
20

W
 S>¡V$gy„ AQm Oj®Z

bm gNpX¡$ R>¡. 10 ms−1 _u Nrs\u fp¡X$ `f D`f
sfa S>sp„ L$pf_¡ ̀ phf P _u S>ê$f ̀ X¡$ R>¡. Å¡ L$pf Y$p¡mph

`f\u v S>¡V$gu TX$`\u _uQ¡ Dsfsp ̀ phf 
2

P
 _u S>ê$f

`X¡$ sp¡ v R>¡ :
(1) 20 ms−1

(2) 15 ms−1

(3) 10 ms−1

(4) 5 ms−1
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5. A cubical block of side 30 cm is moving
with velocity 2 ms−1 on a smooth
horizontal surface. The surface has a bump
at a point O as shown in figure. The angular
velocity (in rad/s) of the block immediately
after it hits the bump, is :

(1) 5.0

(2) 6.7

(3) 9.4

(4) 13.3

6. Figure shows elliptical path abcd of a planet
around the sun S such that the area of

triangle csa is 
1

4
 the area of the ellipse. (See

figure) With db as the semimajor axis, and
ca as the semiminor axis.  If t1 is the time
taken for planet to go over path abc and t2
for path taken over cda then :

(1) t1=t2

(2) t1=2t2

(3) t1=3t2

(4) t1=4t2

5. ∞∑§ 30 cm ÷È¡Ê flÊ‹Ê ÉÊŸËÿ é‹ÊÚ∑§ ∞∑§ Áø∑§Ÿ ̌ ÊÒÁÃ¡
Ã‹ ¬⁄U 2 ms−1 ∑§ flª ‚ ªÁÃ◊ÊŸ „Ò–  ¡Ò‚Ê Á∑§ ÁøòÊ
◊¥ ÁŒπÊÿÊ ªÿÊ „Ò, O ¬⁄U ∞∑§ •fl⁄UÊœ ÁSÕÃ „Ò–  •fl⁄UÊœ
‚ ≈U∑§⁄UÊŸ ∑§ ÃÈ⁄¥UÃ ’ÊŒ é‹ÊÚ∑§ ∑§Ê ∑§ÊáÊËÿ flª (⁄UÁ«UÿŸ/

‚∑¥§«U ◊¥) „ÊªÊ —

(1) 5.0

(2) 6.7

(3) 9.4

(4) 13.3

6. ∞∑§ ª˝„ ‚Íÿ¸ S ∑§ øÊ⁄UÊ¥ •Ê⁄U ∞∑§ ŒËÉÊ¸flÎûÊËÿ ∑§ˇÊ
abcd ◊¥ ß‚ Ã⁄U„ ‚ øÄ∑§⁄U ‹ªÊÃÊ „Ò Á∑§ csa ÁòÊ÷È¡
∑§Ê ˇÊòÊ»§‹ ŒËÉÊ¸flÎûÊ ∑§ ˇÊòÊ»§‹ ∑§Ê ∞∑§-øÊÒÕÊß¸ „Ò
(ÿ„Ê° ¬⁄U ac ‹ÉÊÈ-•ˇÊ ∞fl¥ bd ŒËÉÊ¸-•ˇÊ „Ò)–  ÿÁŒ
ª˝„ abc ÃÕÊ cda ∑§ˇÊËÿ ¬ÕÊ¥ ∑§ Á‹∞ ∑˝§◊‡Ê—
t1 ÃÕÊ t2 ∑§Ê ‚◊ÿ ‹ÃÊ „Ò, Ã’ —

(1) t1=t2

(2) t1=2t2

(3) t1=3t2

(4) t1=4t2

5. 30 cm bpSy>hpmp¡ A¡L$ kdO_ 2 ms−1 _p h¡N\u
kdrnrsS> k`pV$u `f Nrs L$f¡ R>¡. ApL©$rÑdp„ v$ip®ìep
âdpZ¡ O tbvy$ ̀ pk¡ A¡L$ bç` R>¡. Ap bç`_¡ A\X$pe
L¡$ sfs S> kdO__p¡ L$p¡Zueh¡N (rad/sdp„) R>¡ :

(1) 5.0

(2) 6.7

(3) 9.4

(4) 13.3

6. k|e® (S) t1 _u afs¡ Nrs L$fsp A¡L$ D`N°l_p¡ D`hgeu
dpN® abcd A¡ ApL©$rsdp„ v$ip®h¡g R>¡. Äep„ rÓcyS> csa

_y„ n¡Óam A¡ D`hge_p n¡Óam_y„ 
1

4
 R>¡, db A¡ s¡_u

v$uO®-An s\p ca s¡_u gOy-An R>¡. Å¡ D`N°l s¡_p
L$nue ̀ \ abc A_¡ cda dpV¡$ g¡hpsp¡ kde A_y¾$d¡ t1

A_¡ t2 lp¡e sp¡ :

(1) t1=t2

(2) t1=2t2

(3) t1=3t2

(4) t1=4t2
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7.

Consider a water jar of radius R that has
water filled up to height H and is kept on a
stand of height h (see figure).  Through a
hole of radius r (r << R) at its bottom, the
water leaks out and the stream of water
coming down towards the ground has a
shape like a funnel as shown in the figure.
If the radius of the cross-section of water
stream when it hits the ground is x. Then :

(1)
H

  r 
H h

x
 
 
 

=

+ 

(2)

1

2H
  r 

H h
x

 
 
 

=

+ 

(3)

1

4H
  r 

H h
x

 
 
 

=

+ 

(4)
2

H
  r 

H h
x

 
 
 

=

+ 

7.

∞∑§ R ÁòÊíÿÊ ∑§ ¬ÊŸË ∑§ ¡Ê⁄, Á¡‚ ¬ÊŸË ‚ H ™°§øÊß¸
Ã∑§ ÷⁄UÊ ªÿÊ „Ò, ∑§Ê h ™°§øÊß¸ ∑§ S≈Ò¥U«U ¬⁄U ⁄UπÊ ªÿÊ „Ò
(ÁøòÊ Œπ¥)– Ã‹ ◊¥ ∞∑§ ¿UÊ≈U Á¿UŒ˝, Á¡‚∑§Ë ÁòÊíÿÊ r
„Ò (r << R), ‚ ŸËø Áª⁄UÃ „È∞ ¬ÊŸË ∑§Ë œÊ⁄U ∞∑§
“∑§Ë¬” ∑§Ê •Ê∑§Ê⁄U œÊ⁄UáÊ ∑§⁄UÃË „Ò–  ÿÁŒ ÷ÍÁ◊ ∑§ Ã‹
¬⁄U ¬ÊŸË ∑§Ë œÊ⁄U ∑§ •ŸÈ¬˝SÕ ∑§Ê≈U ∑§Ë ÁòÊíÿÊ x „Ò,
Ã’ —

(1)
H

  r 
H h

x
 
 
 

=

+ 

(2)

1

2H
  r 

H h
x

 
 
 

=

+ 

(3)

1

4H
  r 

H h
x

 
 
 

=

+ 

(4)
2

H
  r 

H h
x

 
 
 

=

+ 

7.

R rÓÄep ̂ fphsp A¡L$ ̀ pZu_p Åfdp„ H KQpC kŷ u_y„
`pZu cf¡gy A_¡ s¡_¡ h KQpC_p õV¡$ÞX$ `f fpM¡g R>¡
s¡d ^pfp¡. (ApL©$rs Sy>Ap¡) Åf_p smue¡ r -rÓÄep_p
A¡L$ L$pZpdp„\u (r << R) `pZu r_L$m¡ R>¡ S>¡ N°pDÞX$
sfa _pmQp_p ApL$pfdp„ Å¡hp dm¡ R>¡. Ap `pZu_u
^pfp Äepf¡ S>du__¡ AX¡$ R>¡ Ðepf¡ s¡_p ApX$R>¡v$_u rÓÄep
x R>¡ sp¡ :

(1)
H

  r 
H h

x
 
 
 

=

+ 

(2)

1

2H
  r 

H h
x

 
 
 

=

+ 

(3)

1

4H
  r 

H h
x

 
 
 

=

+ 

(4)
2

H
  r 

H h
x

 
 
 

=

+ 
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8. 200 g water is heated from 408C to 608C.
Ignoring the slight expansion of water, the
change in its internal energy is close to
(Given specific heat of
water=4184 J/kg/K) :

(1) 8.4 kJ

(2) 4.2 kJ

(3) 16.7 kJ

(4) 167.4 kJ

9. The ratio of work done by an ideal
monoatomic gas to the heat supplied to it
in an isobaric process is :

(1)
3

5

(2)
2

3

(3)
3

2

(4)
2

5

8. ¬ÊŸË ∑§ ÁflSÃÊ⁄U ∑§Ê Ÿªáÿ ◊ÊŸÃ „È∞, 200 g ¬ÊŸË ∑§Ê
408C ‚ 608C Ã∑§ ª⁄U◊ ∑§⁄UŸ ¬⁄U ©‚∑§Ë •Ê¥ÃÁ⁄U∑§
™§¡Ê¸ ◊¥ •ŸÈ◊ÊÁŸÃ ¬Á⁄UflÃ¸Ÿ „ÊªÊ (¬ÊŸË ∑§Ê ÁflÁ‡Êc≈U
ÃÊ¬ = 4184 J/kg/K ‹¥) —
(1) 8.4 kJ

(2) 4.2 kJ

(3) 16.7 kJ

(4) 167.4 kJ

9. Á∑§‚Ë ‚◊÷ÊÁ⁄U∑§ ¬˝Á∑˝§ÿÊ ◊¥ ∞∑§ •ÊŒ‡Ê¸ ∞∑§¬⁄U◊ÊáÊÈ∑§
ªÒ‚ ∑§ mÊ⁄UÊ Á∑§ÿ ª∞ ∑§Êÿ¸ ÃÕÊ ©‚ ŒË ªß¸ ™§c◊Ê ∑§Ê
•ŸÈ¬ÊÃ „ÊªÊ —

(1)
3

5

(2)
2

3

(3)
3

2

(4)
2

5

8. 200 g `pZu_¡ 408C \u 608C kŷ u Nfd L$fhpdp„
Aph¡ R>¡. `pZu_y„ rhõsfZ AhNZsp, s¡_u Ap„sqfL$
EÅ®dp„ \sp¡ a¡fapf A¡ gNcN li¡ :

(`pZu_u rhriô$ Dódp=4184 J/kg/K)
(1) 8.4 kJ

(2) 4.2 kJ

(3) 16.7 kJ

(4) 167.4 kJ

9. L$p¡C kdcpqfL$ âq¾$epdp„ A¡L$ Apv$i® A¡L$ `fdpÎhue
hpey Üpfp \sp L$pe® s\p s¡_¡ Ap`hpdp„ Aphsu Dódp_p¡
NyZp¡Ñf R>¡ :

(1)
3

5

(2)
2

3

(3)
3

2

(4)
2

5
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10. Two particles are performing simple
harmonic motion in a straight line about
the same equilibrium point.  The amplitude
and time period for both particles are same
and equal to A and T, respectively.  At time
t=0 one particle  has displacement A while

the other one has displacement 
2

A−
 and

they are moving towards each other.  If they
cross each other at time t, then t is :

(1)
6

T

(2)
5

6

T

(3)
3

T

(4)
4

T

11. Two engines pass each other moving in
opposite directions with uniform speed of
30 m/s. One of them is blowing a whistle
of frequency 540 Hz.  Calculate the
frequency heard by driver of second engine
before they pass each other.  Speed of sound
is 330 m/sec :

(1) 450 Hz

(2) 540 Hz

(3) 648 Hz

(4) 270 Hz

10. ŒÊ ∑§áÊ ∞∑§ ‚⁄U‹ ⁄UπËÿ ¬Õ ¬⁄U ÁSÕÃ ∞∑§ „Ë ◊Êäÿ
Á’¥ŒÈ ∑§ ‚Ê¬̌ Ê ß‚ Ã⁄U„ ‚ ‚⁄U‹ •ÊflÃ¸ ªÁÃ◊ÊŸ •flSÕÊ
◊¥ „Ò Á∑§ ©Ÿ∑§ •ÊÿÊ◊ (A) ÃÕÊ •ÊflÃ¸-∑§Ê‹ (T) ∞∑§
‚◊ÊŸ „Ò¥– ÿÁŒ t=0 ‚◊ÿ ¬⁄U ∞∑§-ŒÍ‚⁄U ∑§Ë Ã⁄U»§
•ÊÃ „È∞, ∞∑§ ∑§áÊ ∑§Ê ÁflSÕÊ¬Ÿ A  „Ò ÃÕÊ ŒÍ‚⁄U ∑§áÊ

∑§Ê ÁflSÕÊ¬Ÿ 
2

A−
 „Ê, ÃÊ t ‚◊ÿ ¬⁄U fl ∞∑§ ŒÍ‚⁄U ∑§Ê

¬Ê⁄U ∑§⁄UÃ „Ò¥–  t ∑§Ê ◊ÊŸ „ÊªÊ —

(1)
6

T

(2)
5

6

T

(3)
3

T

(4)
4

T

11. ŒÊ ⁄U‹-ß¥¡Ÿ ∞∑§-ŒÍ‚⁄U ∑§Ê ¬Ê⁄U ∑§⁄UÃ „È∞ Áfl¬⁄UËÃ
ÁŒ‡ÊÊ ◊¥ 30 m/s ∑§Ë ∞∑§ ‚◊ÊŸ ªÁÃ ‚ ø‹ ⁄U„ „Ò¥–
©Ÿ◊¥ ‚ ∞∑§ ß¥¡Ÿ ÿÁŒ 540 Hz •ÊflÎÁûÊ ‚ ‚Ë≈UË ’¡Ê
⁄U„Ê „Ò, ÃÊ ŒÍ‚⁄U ß¥¡Ÿ ∑§ «˛UÊß¸fl⁄U mÊ⁄UÊ ‚ÈŸË ªß¸ äflÁŸ ∑§Ë
•Êfl Î Áû Ê „Ê ªË (äflÁŸ ∑§Ë ªÁÃ ∑§Ê ◊ÊŸ
330 m/sec ‹¥) —
(1) 450 Hz

(2) 540 Hz

(3) 648 Hz

(4) 270 Hz

10. A¡L$S> kdsygus tbvy$_u kp ¡̀n¡ b¡ L$Zp¡ ku^u f¡Mpdp„
kfm Aphs®Nrs L$f¡ R>¡. Ap b„_¡ L$Zp¡ dpV¡$ L„$`rhõspf
s\p Aphs® L$pm kdp_ R>¡ A_¡ s¡ ¾$di: A s\p T R>¡.
t=0 kde¡, A¡L$buÅ sfa Aphsp A¡L$ L$Z_y„ õ\p_p„sf

A s\p buÅ_y„ õ\p_p„sf 
2

A−
 R>¡. Å¡ t kde¡ s¡

A¡L$buÅ_¡ `pf L$f¡ sp¡ t R>¡ :

(1)
6

T

(2)
5

6

T

(3)
3

T

(4)
4

T

11. b¡ A¡ [ÞS>_ A¡L $buÅ_¡ `pf L $fsp rh`fus
qv$ipdp„ 30 m/s _u kdp_ Nrs\u Qpg¡ R> ¡.
Apdp_y „ A¡L$ A¡[ÞS>_ Å¡ 540 Hz Aph©rs\u
kuV$u hNpX$u füy „ lp ¡e, sp ¡ buÆ A¡[ÞS>__p
X² $pehf hX¡$ k„cmpsp AhpS>_u Aph©rs li¡ :
(AhpS>_u TX$` 330 m/sec gp¡)
(1) 450 Hz

(2) 540 Hz

(3) 648 Hz

(4) 270 Hz
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12. The potential (in volts) of a charge
distribution is given by

V(z)=30−5z2 for ?z? £ 1 m

V(z)=35−10 ?z? for ?z? /1 m.

V(z) does not depend on x and y. If this
potential is generated by a constant charge
per unit volume ρ0 (in units of  e0 ) which is
spread over a certain region, then choose
the correct statement.

(1) ρ0=10 e0 for ?z ?£1 m and ρ0=0
elsewhere

(2) ρ0=20 e0 in the entire region

(3) ρ0=40 e0 in the entire region

(4) ρ0=20 e0 for ?z ?£1 m and ρ0=0
elsewhere

13. Three capacitors each of 4 µF are to be
connected in such a way that the effective
capacitance is 6 µF. This can be done by
connecting them :

(1) all in series

(2) two in series and one in parallel

(3) all in parallel

(4) two in parallel and one in series

12. ∞∑§ •Êfl‡Ê-ÁflÃ⁄UáÊ ∑§ mÊ⁄UÊ ÁŸêŸÁ‹ÁπÃ Áfl÷fl (flÊÀ≈U
◊¥) ©à¬ÛÊ „ÊÃÊ „Ò —

V(z)=30−5z2, ?z? £ 1 m ◊¥

V(z)=35−10 ?z? , ?z? /1 m ◊¥

V(z), x ∞fl¥ y ¬⁄U ÁŸ÷¸⁄U Ÿ„Ë¥ ∑§⁄UÃÊ–  ÿÁŒ ÿ„ Áfl÷fl
∞∑§ ÁŸÿÃ •Êfl ‡Ê ¡Ê   ¬ ˝ ÁÃ ß∑§Êß ¸  •ÊÿÃŸ
ρ0 (e0 ß∑§ÊßÿÊ¥ ◊¥) „Ò ÃÕÊ ∞∑§ ÁŒÿ „È∞ ˇÊòÊ ◊¥ »Ò§‹Ê
„È•Ê „Ò, ‚ ©à¬ÊÁŒÃ „Ò, Ã’ ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ ‚„Ë
Áfl∑§À¬ ∑§Ê øÿŸ ∑§⁄¥U —

(1) ρ0=10 e0, ?z?£1 m ◊¥ ÃÕÊ ρ0=0 •ãÿòÊ

(2) ρ0=20 e0, ‚fl¸òÊ

(3) ρ0=40 e0, ‚fl¸òÊ

(4) ρ0=20 e0, ?z?£1 m ◊¥ ÃÕÊ ρ0=0 •ãÿòÊ

13. 4 µF œÊÁ⁄UÃÊ ∑§ ÃËŸ ‚¥œÊÁ⁄UòÊÊ¥ ‚ ß‚ Ã⁄U„ ‚ ‚¥ÿÊ¡Ÿ
’ŸÊŸÊ „Ò Á∑§ ¬˝÷ÊflË œÊÁ⁄UÃÊ 6 µF „Ê ¡Ê∞–  ÿ„ ÁŸêŸ
‚¥ÿÊ¡Ÿ ‚ ¬˝ÊåàÊ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò —

(1) ÃËŸÊ¥ üÊáÊË ∑˝§◊ ◊¥

(2) ŒÊ üÊáÊË ∑˝§◊ ◊¥ ÃÕÊ ÃË‚⁄UÊ ¬Ê‡fl¸∑˝§◊ ◊¥

(3) ÃËŸÊ¥ ¬Ê‡fl¸∑˝§◊ ◊¥

(4) ŒÊ ¬Ê‡fl¸∑˝§◊ ◊¥ ÃÕÊ ÃË‚⁄UÊ üÊáÊË ∑˝§◊ ◊¥

12. A¡L$ rhÛyscpf rhsfZdp„ rhch (volts dp„)
V(z)=30−5z2, ?z? £ 1 m dpV¡$
V(z)=35−10 ?z?, ?z? /1 m dpV¡$ Ap`hpdp„ Aph¡
R>¡.

V(z) A¡ x A_¡ y `f Ap^pf fpMsp¡ _\u. Å¡ Ap
[õ\rsdp_ A¡ r_es rhS>cpf ârs L$v$ ρ0 (e0 _p
A¡L$ddp„) hX¡$ DÐ`Þ_ L$fhpdp„ Aph¡ L¡$ S>¡ L$p¡C A¡L$
Qp¡½$k n¡Ódp„ rhõsf¡g lp¡e, sp¡ kpQy„ rh^p_ `k„v$
L$fp¡.

(1) ρ0=10 e0, ?z?£1 m dpV¡$ s\p ρ0=0 AÞeÓ

(2) ρ0=20 e0 kh®n¡Ódp„

(3) ρ0=40 e0 kh®n¡Ódp„

(4) ρ0=20 e0, ?z?£1 m dpV¡$ A_¡ ρ0=0 AÞeÓ

13. 4 µF _p¡ A¡L$ A¡hp ÓZ L¸$`p rkV$fp¡ A¡ fus¡ Å¡X$hpdp„
Aph¡g R>¡ L¡$ s¡d_p¡ kdsyëe L¸$`prkV$Þk 6 µF R>¡.
Aphy„ s¡d_¡ :

(1) î¡Zudp„ Å¡X$hp\u \C iL¡$

(2) b¡_¡ î¡Zudp„ A_¡ A¡L$_¡ kdp„sf Å¡X$hp\u \C
iL¡$

(3) kdp„sf Å¡X$hp\u \C iL¡$

(4) b¡_¡ kdp„sf A_¡ A¡L$_¡ î¡Zudp„ Å¡X$hp\u \C
iL¡$
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14.

In the circuit shown, the resistance r is a
variable resistance.  If for r=f R, the heat
generation in r is maximum then the value
of f is :

(1)
1

4

(2)
1

2

(3)
3

4

(4) 1

15. A magnetic dipole is acted upon by two
magnetic fields which are inclined to each
other at an angle of 758.  One of the fields
has a magnitude of 15 mT.  The dipole
attains stable equilibrium at an angle of 308
with this field.  The magnitude of the other
field (in mT ) is close to :

(1) 11

(2) 36

(3) 1

(4) 1060

14.

ÁŒÿ „È∞ ¬Á⁄U¬Õ ◊¥ r ∞∑§ ø⁄U-¬˝ÁÃ⁄UÊœ „Ò–  ÿÁŒ
r=f R, Ã’ r ◊¥ ™§c◊Ê ©à¬ÊŒŸ •Áœ∑§Ã◊ „ÊŸ ∑§
Á‹ÿ f  ∑§Ê ◊ÊŸ „ÊªÊ —

(1)
1

4

(2)
1

2

(3)
3

4

(4) 1

15. ∞∑§ øÈê’∑§Ëÿ Ámœ˝Èfl ¬⁄U ŒÊ øÈê’∑§Ëÿ ˇÊòÊ, ¡Ê •Ê¬‚
◊¥ 758 ∑§ÊáÊ ’ŸÊÃ „Ò¥, ∞∑§ ‚ÊÕ Á∑˝§ÿÊ ∑§⁄UÃ „Ò¥–  ÿÁŒ
ÿ„ Ámœ˝Èfl ‚¥ÃÈ‹Ÿ ∑§Ë •flSÕÊ ◊¥ øÈê’∑§Ëÿ ¬˝⁄UáÊ
15 mT ∑§ ∞∑§ øÈê’∑§Ëÿ ˇÊòÊ ‚ 308 ∑§Ê ∑§ÊáÊ ’ŸÊÃÊ
„Ò, ÃÊ ŒÍ‚⁄U øÈê’∑§Ëÿ ̌ ÊòÊ ∑§ øÈê’∑§Ëÿ ¬̋⁄UáÊ ∑§Ê ‹ª÷ª
◊ÊŸ ( mT ◊¥ ) „ÊªÊ —
(1) 11

(2) 36

(3) 1

(4) 1060

14.

Ap ¡̀g `qf`\dp„ r A¡L$ Qg Ahfp¡̂  R>¡. Å¡ r=f R

dpV¡$ r dp„ dlÑd Dódp DÐ`Þ_ \pe sp¡  f  _u qL„$ds
\i¡ :

(1)
1

4

(2)
1

2

(3)
3

4

(4) 1

15. A¡L$buÅ_u kpd¡ 758 _p MyZp¡ Y$msp b¡ Qy„bL$ue n¡Óp¡
`f A¡L$ Qy„bL$ue qÜ- ŷ°h (Dipole) L$pe®fs R>¡. L$p¡C
A¡L$ n¡Ó_y„ dyëe 15 mT R>¡ A_¡ Ap n¡Ó kp\¡ 308 _p
MyZp\u X$pe`p¡g õ\peu k„sygus Ahõ\p âpá L$f¡ R>¡.
buÅ n¡Ó_y„ dyëe (mT dp„) Apif¡ li¡ :
(1) 11

(2) 36

(3) 1

(4) 1060
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16. A 50 Ω resistance  is connected to a battery
of 5 V. A galvanometer of resistance
100 Ω is to be used as an ammeter to
measure current through the resistance, for
this a resistance r

s is connected to the
galvanometer.  Which of the following
connections should be employed if the
measured current is within 1% of the
current without the ammeter in the
circuit ?

(1) r
s
=0.5 Ω in parallel with the

galvanometer

(2) r
s
=0.5 Ω in series with the

galvanometer

(3) r
s  = 1 Ω in series with galvanometer

(4) r
s
=1 Ω in parallel with galvanometer

16. ∞∑§ 50 Ω ∑§Ê ¬˝ÁÃ⁄UÊœ ∞∑§ 5 V ∑§Ë ’Ò≈U⁄UË ‚ ¡È«∏Ê „È•Ê
„Ò–  ∞∑§ ªÒÀflŸÊ◊Ë≈U⁄U Á¡‚∑§Ê ¬˝ÁÃ⁄UÊœ 100 Ω „Ò, ∑§Ê
∞ê¬Ëÿ⁄U◊Ë≈U⁄U ∑§ M§¬ ◊¥ ¬˝ÿÊª Á∑§ÿÊ ¡ÊŸÊ „Ò–
ªÒÀflŸÊ◊Ë≈U⁄U ∑§ ‚ÊÕ ∞∑§ ¬˝ÁÃ⁄UÊœ r

s ‚¥ÿÊÁ¡Ã „Ò–  ÿÁŒ
ß‚ ‚¥ÿÊ¡Ÿ ◊¥ ◊ÊÁ¬Ã œÊ⁄UÊ ∞ê¬Ëÿ⁄U◊Ë≈U⁄U ∑§Ê „≈UÊŸ ¬⁄U
◊ÊÁ¬Ã œÊ⁄UÊ ∑§ ◊ÊŸ ‚ 1% ∑§ ÷ËÃ⁄U „Ê ÃÊ ÁŸêŸÁ‹ÁπÃ
◊¥ ‚ ∑§ÊÒŸ-‚Ê ‚¥ÿÊ¡Ÿ ©ÁøÃ „ÊªÊ?

(1) r
s
=0.5 Ω ªÒÀflŸÊ◊Ë≈U⁄U ∑§ ‚ÊÕ ¬Ê‡fl¸∑˝§◊ ◊¥

(2) r
s
=0.5 Ω ªÒÀflŸÊ◊Ë≈U⁄U ∑§ ‚ÊÕ üÊáÊË ∑˝§◊ ◊¥

(3) r
s = 1 Ω ªÒÀflŸÊ◊Ë≈U⁄U ∑§ ‚ÊÕ üÊáÊË ∑˝§◊ ◊¥

(4) r
s
=1 Ω ªÒÀflŸÊ◊Ë≈U⁄U ∑§ ‚ÊÕ ¬Ê‡fl¸∑˝§◊ ◊¥

16. 5 V _u b¡V$fu kp\¡ 50 Ω _p¡ A¡L$ Ahfp¡̂  gNpX¡$g R>¡.
Ap Ahfp ¡^dp „\u `kpf \sp âhpl dp`hp
100 Ω _p Ahfp¡̂  ̂ fphsy„ N¡ëh¡_p¡duV$f_¡ A¡rdV$f sfuL¡$
hp`fhpdp„ Aph¡ R>¡. Ap dpV¡$ A¡L$ Ahfp¡̂  r

s N¡ëh¡_p¡duV$f
kp\¡ Å¡X$hpdp„ Aph¡ R>¡.

_uQ¡ Ap ¡̀g L$ey Å¡X$pZ hp`fhy„ Å¡CA¡ L¡$ S>¡\u dp ¡̀g
âhpl A¡ A¡rdV$f hNf `qf`\_p dp„_p âhpl_u
1% _u Ahr^dp„ lp¡e.

(1) r
s
=0.5 Ω N¡ëh¡_p¡duV$f_¡ kdp„sf

(2) r
s
=0.5 Ω N¡ëh¡_p¡duV$f_u î¡Zudp„

(3) r
s = 1 Ω N¡ëh¡_p¡duV$f_u î¡Zudp„

(4) r
s
=1 Ω N¡ëh¡_p¡duV$f_¡ kdp„sf
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17. A series LR circuit is connected to a voltage
source with V(t)=V0 sinΩt.  After very
large time, current I(t) behaves as

0

L
t

R

 
>> 

 
:

(1)

(2)

(3)

(4)

17. ∞∑§ üÊ áÊË LR ¬Á⁄U¬Õ ∑§Ê  ∞∑§ flÊÀ≈UËÿ dÊÃ
V(t)=V0   sinΩt ‚ ¡Ê«∏Ê ¡ÊÃÊ „Ò ∑§Ê»§Ë ‹¥’ ‚◊ÿ
’ÊŒ ÁfllÈÃ œÊ⁄UÊ I(t) ∑§Ê ‚„Ë ÁøòÊáÊ Á∑§‚ Ã⁄U„ ∑§Ê

„ÊªÊ?  0

L
t

R

 
>> 

 
¡„Ê°  

(1)

(2)

(3)

(4)

17. A¡L$ LR î¡Zu ̀ qf`\ V(t)=V0 sinΩt hp¡ëV¡$S> öp¡s
kp\¡ Å¡X¡$g R>¡. Ap gp„bp kde A„sfpg bpv$, rhÛys

âhpl I(t)  hs®i¡ 0

L
t

R

 
>> 

 
 :

(1)

(2)

(3)

(4)
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18. Microwave oven acts on the principle of :

(1) transferring electrons from lower to
higher energy levels in water
molecule

(2) giving rotational energy to water
molecules

(3) giving vibrational energy to water
molecules

(4) giving translational energy to water
molecules

18. ◊Êß∑˝§Êflfl •ÊflŸ Á∑§‚ ¬˝Á∑˝§ÿÊ ¬⁄U •ÊœÊÁ⁄UÃ „Ò?

(1) ¡‹ •áÊÈ•Ê¥ ◊¥ ÁSÕÃ ß‹Ä≈˛UÊÚŸÊ¥ ∑§ ∑§◊ ™§¡Ê¸
‚ •Áœ∑§ ™§¡Ê¸ flÊ‹ ‹fl‹ ◊¥ SÕÊŸÊ¥ÃÁ⁄UÃ ∑§⁄UŸ
∑§Ë ¬˝Á∑˝§ÿÊ ¬⁄U–

(2)  ¡‹ •áÊÈ•Ê¥ ∑§Ê ÉÊÍáÊ¸Ÿ ™§¡Ê¸ ¬˝ŒÊŸ ∑§⁄UŸ ∑§Ë
¬˝Á∑˝§ÿÊ ¬⁄U–

(3) ¡‹ •áÊÈ•Ê¥ ∑§Ê ∑¥§¬Ÿ ™§¡Ê¸ ¬˝ŒÊŸ ∑§⁄UŸ ∑§Ë
¬˝Á∑˝§ÿÊ ¬⁄U–

(4) ¡‹ •áÊÈ•Ê¥ ∑§Ê SÕÊŸÊ¥Ã⁄UË ™§¡Ê¸ ¬˝ŒÊŸ ∑§⁄UŸ
∑§Ë ¬˝Á∑˝§ÿÊ ¬⁄U–

18. dpC¾$p¡h¡h Ap¡h_ L$ep rkÝ^p„s `f L$pe® L$f¡ R>¡ ?

(1) `pZu_p AÏ„Ap¡dp„ Ap¡R>u \u h ŷ EÅ® õsf
sfa Cg¡¼V²$p¡__y„ õ\p_p„sfZ

(2) `pZu_p AÏ„Ap¡_¡ O|Z®_ EÅ® Ap`hp_y„

(3) `pZu_p AÏ„Ap¡_¡ L„$`_ EÅ® Ap`hp_y„

(4) `pZu_p AÏ„Ap¡_¡ õ\p_p„sqfs EÅ® Ap`hp_y„
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19. A convex lens, of focal length 30 cm, a
concave lens of focal length 120 cm, and a
plane mirror are arranged as shown.  For
an object kept at a distance of 60 cm from
the convex lens, the final image, formed by
the combination, is a real image, at a
distance of :

(1) 60 cm from the convex lens

(2) 60 cm from the concave lens

(3) 70 cm from the convex lens

(4) 70 cm from the concave lens

19. ∞∑§ ©ûÊ‹ ‹Ò¥‚ fl •flÃ‹ ‹Ò¥‚, Á¡Ÿ∑§Ë $»§Ê∑§‚ ŒÍ⁄UË
∑˝§◊‡Ê— 30 cm ∞fl¥ 120 cm „Ò, ÃÕÊ ‚◊Ã‹ Œ¬¸áÊ
ÁŸêŸ ÁøòÊ ∑§ •ŸÈ‚Ê⁄U ⁄Uπ ªÿ „Ò–  ∞∑§ Á’ê’ ©ûÊ‹
‹Ò¥‚ ‚ 60 cm ∑§Ë ŒÍ⁄UË ¬⁄U ÁSÕÃ „Ò–  ß‚ ‚¥ÿÊ¡Ÿ mÊ⁄UÊ
ÁŸÁ◊¸Ã •¥ÁÃ◊ ¬˝ÁÃÁ’ê’ ∞∑§ flÊSÃÁfl∑§ ¬˝ÁÃÁ’ê’ „Ò
Á¡‚∑§Ë ÁSÕÁÃ ÁŸêŸÁ‹ÁπÃ „ÊªË —

(1) ©ûÊ‹ ‹Ò¥‚ ‚ 60 cm ∑§Ë ŒÍ⁄UË ¬⁄U–

(2) •flÃ‹ ‹Ò¥‚ ‚ 60 cm ∑§Ë ŒÍ⁄UË ¬⁄U–

(3) ©ûÊ‹ ‹Ò¥‚ ‚ 70 cm ∑§Ë ŒÍ⁄UË ¬⁄U–

(4) •flÃ‹ ‹Ò¥‚ ‚ 70 cm ∑§Ë ŒÍ⁄UË ¬⁄U–

19. 30 cm L¡$ÞÖg„bpC ^fphsp¡ A¡L$ brlNp£m L$pQ,
120 cm L¡$ÞÖg„bpC ^fphsp¡ A¡L$ A„sNp£m L$pQ A_¡
A¡L$ kpv$p¡ Afukp¡ ApL©$rÑdp„ bspìep âdpZ¡ Np¡W$$h¡g
R>¡.

brlNp£m L$pQ\u 60 cm vy$f fpM¡g hõsy_y„ _uQ¡ v$ip®h¡g
L$C [õ\rsdp„ Ap Np¡W$hhp\u L¡$V$gp A„sf¡ hõsy_y„ hpõsrhL$
ârstbb dmi¡.

(1) brlNp£m L$pQ\u 60 cm

(2) A„sNp£m L$pQ\u 60 cm

(3) brlNp£m L$pQ\u 70 cm

(4) A„sNp£m L$pQ\u 70 cm
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20. In Young’s double slit experiment, the
distance between slits and the screen is
1.0 m and monochromatic light of 600 nm
is being used.  A person standing near the
slits is looking at the fringe pattern.  When
the separation between the slits is varied,
the interference pattern disappears for a
particular distance d0 between the slits.  If

the angular resolution of the eye is  
1

60

�

,

the value of d0 is close to :

(1) 1 mm

(2) 2 mm

(3) 4 mm

(4) 3 mm

20. ÿ¥ª ∑§ Ám-Á¤Ê⁄UË ¬˝ÿÊª ◊¥, Á¡‚◊¥ ¬Œ¸ ∞fl¥ Á¤Ê⁄UË ∑§
’Ëø ∑§Ë ŒÍ⁄UË 1.0 m ÃÕÊ 600 nm Ã⁄¥UªŒÒäÿ¸ ∑§
∞∑§fláÊË¸ÿ  ¬˝∑§Ê‡Ê ∑§Ê ©¬ÿÊª Á∑§ÿÊ ªÿÊ „Ò–  Á¤ÊÁ⁄UÿÊ¥
∑§ ‚◊Ë¬ π«∏Ê „È•Ê ∞∑§ √ƒÊÁÄàÊ √ÿÁÃ∑§⁄UáÊ ¬Ò≈UŸ¸ ∑§Ê
Œπ ⁄U„Ê „Ò–  ŒÊŸÊ¥ Á¤ÊÁ⁄UÿÊ¥ ∑§ ’Ëø ∑§Ë ŒÍ⁄UË ∑§Ê ¬Á⁄UflÁÃ¸Ã
∑§⁄Ÿ ¬⁄U ∞∑§ Áfl‡Ê· ŒÍ⁄UË d0 ¬⁄U √ÿÁàÊ∑§⁄UáÊ ¬Ò≈UŸ¸ ‹ÈåàÊ
„Ê ¡ÊÃÊ „Ò–  ÿÁŒ √ÿÁÄàÊ ∑§Ë •Ê°π ∑§Ê ∑§ÊáÊËÿ ÁflÿÊ¡Ÿ

1

60

�

„Ê, ÃÊ d0 ∑§Ê ◊ÊŸ ‹ª÷ª „ÊªÊ —

(1) 1 mm

(2) 2 mm

(3) 4 mm

(4) 3 mm

20. e„Ó_p X$bg [õgV$_p âep¡N, [õgV$$ A_¡ `X$v$p hÃQ¡_y„
A„sf 1.0 m R>¡ s\p 600 nm A¡L$ f„Nue âL$pi
D`ep¡Ndp„ g¡hpdp„ Aph¡g R>¡. [õgV$_u _ÆL$ Dc¡g A¡L$
ìe[¼s igpL$pcps sfa Å¡h¡ R>¡. Äepf¡ [õgV$ hÃQ¡_y„
A„sf bv$ghpdp„ Aph¡ R>¡ Ðepf¡ b¡ [õgV$ hÃQ¡_p rhi¡j
A„sf d0 dpV¡$ ìersL$fZ cps gyá \pe R>¡.  Å¡ Ap„M_y

L$p¡Zue rhc¡v$_ 
1

60

�

 R>¡, sp¡ d0 _y„ dyëe _________

_u _ÆL$_y„ \i¡.
(1) 1 mm

(2) 2 mm

(3) 4 mm

(4) 3 mm
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21. When photons of wavelength λ1 are
incident on an isolated sphere, the
corresponding stopping potential is found
to be V.  When photons of wavelength  λ2
are used, the corresponding stopping
potential was thrice that of the above value.
If light of wavelength  λ3 is used then find
the stopping potential for this case :

(1)
3 2 1

1 1 1hc

e

 
 
 

 −  − 

λ λ λ

(2)
3 2 1

1 1 1hc

e

 
 
 

 +  − 

λ λ λ

(3)
3 2 1

1 1 3

2 2

hc

e

 
 
 

 +  − 

λ λ λ

(4)
3 2 1

1 1 1

2

hc

e

 
 
 

 +  − 

λ λ λ

21. ¡’ λ1 Ã⁄¥UªŒÒäÿ¸ ∑§ »§Ê≈ÊŸ ∞∑§ Áfl‹ÁªÃ ªÊ‹ ∑§Ê
¬˝ŒËåàÊ ∑§⁄UÃ „Ò¥, ÃÊ ‚¥ªÃ “ÁŸ⁄UÊœË-Áfl÷fl” ∑§Ê ◊ÊŸ V
¬ÊÿÊ ¡ÊÃÊ „Ò–  ¡’ λ2 Ã⁄¥UªŒÒäÿ¸ ∑§ »§Ê≈ÊŸ ©¬ÿÊª ◊¥
‹Êÿ ¡ÊÃ „Ò¥ ÃÊ ÁŸ⁄UÊœË-Áfl÷fl ∑§Ê ◊ÊŸ ÁÃªÈŸÊ (3V)

„Ê ¡ÊÃÊ „Ò–  •ª⁄U λ3 Ã⁄¥UªŒÒäÿ¸ ∑§ »§Ê≈UÊŸ ‚ ªÊ‹ ∑§Ê
¬˝ŒËåàÊ Á∑§ÿÊ ¡Ê∞ ÃÊ ÁŸ⁄ÊœË-Áfl÷fl ∑§Ê ◊ÊŸ „ÊªÊ —

(1)
3 2 1

1 1 1hc

e

 
 
 

 −  − 

λ λ λ

(2)
3 2 1

1 1 1hc

e

 
 
 

 +  − 

λ λ λ

(3)
3 2 1

1 1 3

2 2

hc

e

 
 
 

 +  − 

λ λ λ

(4)
3 2 1

1 1 1

2

hc

e

 
 
 

 +  − 

λ λ λ

21. Äepf¡ λ1 sf„Ng„bpC_p ap¡V$p¡Þk_¡ A¡L$ AgN L$f¡g Np¡mp
`f Ap`ps L$fhpdp„ Aph¡ R>¡ Ðepf¡ A_yê$` r_fp¡̂ u-
rhch (õV$p¡t`N `p¡V¡$[Þieg) V S>¡V$gp¡ \pe R>¡. Äepf¡
λ2 sf„Ng„bpC_p ap¡V$p¡Þk_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡
Ðepf¡ s¡_¡ A_yê$` r_fp¡̂ u-rhch ̀ l¡gp L$fsp„ ÓZ NZp¡
\pe R>¡. Äepf¡ λ3 sf„Ng„bpC_p¡ âL$pi hp`fhpdp„ Aph¡
R>¡ Ðepf¡ r_fp¡̂ u-rhch_y„ dyëe \i¡ :

(1)
3 2 1

1 1 1hc

e

 
 
 

 −  − 

λ λ λ

(2)
3 2 1

1 1 1hc

e

 
 
 

 +  − 

λ λ λ

(3)
3 2 1

1 1 3

2 2

hc

e

 
 
 

 +  − 

λ λ λ

(4)
3 2 1

1 1 1

2

hc

e

 
 
 

 +  − 

λ λ λ
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22. A hydrogen atom makes a transition from
n=2 to n=1 and emits a photon.  This
photon strikes a doubly ionized lithium
atom (z=3) in excited state and completely
removes the orbiting electron.  The least
quantum number for the excited state of the
ion for the process is :

(1) 2

(2) 3

(3) 4

(4) 5

23. The truth table given in fig. represents :

 

A B Y

0 0 0

0 1 1

1 0 1

1 1 1

(1) AND - Gate

(2) OR - Gate

(3) NAND - Gate

(4) NOR - Gate

22. ∞∑§ „Êß«˛UÊ¡Ÿ ¬⁄U◊ÊáÊÈ n=2 Ä√ÊÊ¥≈U◊ ‚¥ÅÿÊ flÊ‹ ™§¡Ê¸
‹fl‹ ‚ n=1 Ä√ÊÊ¥≈U◊ ‚¥ÅÿÊ flÊ‹ ™§¡Ê¸ ‹fl‹ ◊¥
‚¥∑˝§◊áÊ ∑§⁄UŸ ¬⁄U ∞∑§ »§Ê≈UÊŸ ©à‚Á¡¸Ã ∑§⁄UÃÊ „Ò–  ÿ„
»§Ê≈UÊŸ ∞∑§ Ám-•ÊÿÁŸÃ Á‹ÁÕÿ◊ ¬⁄U◊ÊáÊÈ (z=3) (¡Ê
Á∑§ ©ûÊÁ¡Ã •flSÕÊ ◊¥ „Ò) ‚ ≈U∑§⁄UÊÃÊ „Ò •ÊÒ⁄U ∑§ˇÊËÿ
ß‹Ä≈˛UÊÚŸ (orbiting electron) ∑§Ê ¬Í⁄UË Ã⁄U„ ‚ ’Ê„⁄U
ÁŸ∑§Ê‹ ŒÃÊ „Ò–  ß‚ ¬˝Á∑˝§ÿÊ ∑§ Á‹∞ •ÊÿŸ ∑§Ë ©ûÊÁ¡Ã
•flSÕÊ ∑§Ë ãÿÍŸÃ◊ Ä√ÊÊ¥≈U◊ ‚¥ÅÿÊ „ÊªË —
(1) 2

(2) 3

(3) 4

(4) 5

23. ÁøòÊ ◊¥ ÁŒπÊß¸ ªß¸ ‚àÿ◊ÊŸ-‚Ê⁄UáÊË ÁŸêŸÁ‹ÁπÃ ◊¥ ‚
Á∑§‚ ª≈U ∑§Ê Œ‡ÊÊ¸ÃË „Ò?

A B Y

0 0 0

0 1 1

1 0 1

1 1 1

(1) AND ª≈U

(2) OR ª≈U

(3) NAND ª≈U

(4) NOR ª≈U

22. A¡L$ lpCX²$p¡S>_ `fdpÏ„ n=2 \u n=1 EÅ® õsfdp„
k„¾$dZ L$f¡ R>¡ A_¡ A¡L$ ap¡V$p¡_ DÐkÆ®s L$f¡ R>¡. Ap
ap¡V$p¡_ qÜ-Apep¡_pCÈX$ rg\ued `fdpÏ„ (z=3) _¡
s¡_u DÑ¡Æs Ahõ\pdp„ A\X$pe R>¡ A_¡ L$nue
Cg¡¼V²$p¡__¡ k„̀ |Z® blpf r_L$pm¡ R>¡. Ap âq¾$ep dpV¡$
Ape__u DÑ¡Æs Ahõ\p_u Þe|_sd ¼hpÞV$d _„bf
\i¡ :
(1) 2

(2) 3

(3) 4

(4) 5

23. ApL©$rsdp„ Ap ¡̀g V³$\ V¡$bg _uQ¡ Ap ¡̀g L$ey N¡V$ bsph¡
R>¡ ?

A B Y

0 0 0

0 1 1

1 0 1

1 1 1

(1) AND - Gate

(2) OR - Gate

(3) NAND - Gate

(4) NOR - Gate
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24. A¡L$ Ýhr_ rkÁ_g b¡ Sy>v$p Sy>v$p AhÅ¡ ^fph¡ R>¡. A¡L$
dp_h-cprjs rkÁ_g R>¡ S>¡ 200 Hz \u 2700 Hz

Aph©rÑ A„sfpgdp„ R>¡. Äepf¡ buSy> A¡ DÃQ Aph©rÑ
k„Nus_y„ rkÁ_g R>¡ S>¡ 10200 Hz \u 15200 Hz

Aph©rÑ A„sfpgdp„ R>¡. bÞ_¡ rkÁ_gp¡_¡ kp\¡ k„Qfhp
dpV¡$ S>ê$fu AM rkÁ_g_u b¢X$ rhX¹$\ s\p a¼s dp_h-
cprjs rkÁ_g k„QfZ dpV¡$ S>ê$fu AM rkÁ_g b¢X$
rhX¹$\_p¡ NyZp¡Ñf R>¡.
(1) 3

(2) 5

(3) 6

(4) 2

25. m Öìedp_ hpmp Np¡mp ^fphsp s\p Öìedp_ frls
^psy_p spf\u b_¡g A¡L$ kpv$p gp¡gL$_p¡ T=08C A¡
Aphs®L$pm 2 s R>¡. Å¡ spf_p sp`dp_dp„ h^pfp¡ L$fsp,
Aphs®L$pmdp„ \sp a¡fapf_¡ Apg¡M Üpfp v$ip®hpe, sp¡
`qfZpdu Apg¡M A¡ A¡L$ f¡Mp R>¡ S>¡_p¡ Y$pm S R>¡. Å¡
^psy_p¡ f¡Mue-âkfZp„L$ α lp¡e, sp¡ S _y„ dyëe R>¡ :
(1) α

(2)
2

α

(3) 2α

(4)
1

α

24. ∞∑§ äflÁŸ-Á‚ÇŸ‹ ŒÊ S¬c≈U äflÁŸÿÊ¥ ‚ ÁŸÁ◊¸Ã „Ò–
ßŸ◊¥ ‚ ∞∑§ ◊ŸÈcÿ mÊ⁄UÊ ÷ÊÁ·Ã Á‚ÇãÊ‹ „Ò ¡Ê
200 Hz ‚ 2700 Hz ∑§Ë •ÊflÎÁûÊ •¥Ã⁄UÊ‹ ∑§Ê „Ò, ÃÕÊ
ŒÍ‚⁄UÊ Á‚ÇŸ‹ 10200 Hz ‚ 15200 Hz ©ìÊ •ÊflÎÁûÊ
flÊ‹ ‚¥ªËÃ ∑§Ê „Ò–  ŒÊŸÊ¥ Á‚ÇŸ‹Ê¥ ∑§ ‚¥ø⁄UáÊ ∑§ Á‹∞
•Êfl‡ÿ∑§ AM Á‚ÇãÊ‹ ∑§Ë ’Ò¥«U-øÊÒ«∏Êß¸ •ÊÒ⁄U ∑§fl‹
◊ŸÈcÿ mÊ⁄UÊ ÷ÊÁ·Ã Á‚ÇŸ‹ ∑§ ‚¥ø⁄UáÊ ∑§ Á‹∞ •Êfl‡ÿ∑§
AM Á‚ÇãÊ‹ ∑§Ë ’Ò¥«U-øÊÒ«∏Êß¸ ∑§Ê •ŸÈ¬ÊÃ ÄÿÊ „ÊªÊ?
(1) 3

(2) 5

(3) 6

(4) 2

25. T=08C ¬⁄U ∞∑§ ‚⁄U‹-‹Ê‹∑§, ¡Ê Á∑§ m Œ˝√ÿ◊ÊŸ
∑§ ªÊ‹∑§ •ÊÒ⁄U Œ˝√ÿ◊ÊŸ ⁄UÁ„Ã œÊÃÈ ∑§ ÃÊ⁄U ‚ ÁŸÁ◊¸Ã „Ò,
∑§Ê •ÊflûÊ¸-∑§Ê‹ 2 s „Ò–  •ª⁄U ÃÊ⁄U ∑§ ÃÊ¬◊ÊŸ ∑§Ê
’…∏ÊŸ ‚, •ÊflûÊ¸-∑§Ê‹ ◊¥ „Èß¸ flÎÁh ∑§Ê ª˝Ê»§ mÊ⁄UÊ
Œ‡ÊÊ¸ÿÊ ¡Êÿ, ÃÊ ¬Á⁄UáÊÊ◊Ë ª˝Ê»§ ∑§Ë …Ê‹-◊Ê¬ ( slope)

S „Ò–  ÿÁŒ ÃÊ⁄U ∑§Ê ⁄ÒUÁπ∑§-¬˝‚Ê⁄U ªÈáÊÊ¥∑§ α „Ò ÃÊ S ∑§Ê
◊ÊŸ „ÊªÊ —
(1) α

(2)
2

α

(3) 2α

(4)
1

α

24. An audio signal consists of two distinct
sounds : one a human speech signal in the
frequency band of 200 Hz to 2700 Hz, while
the other is a high frequency music signal
in the frequency band of 10200 Hz to
15200 Hz.  The ratio of the AM signal
bandwidth required to send both the
signals together to the AM signal
bandwidth required to send just the human
speech is :

(1) 3

(2) 5

(3) 6

(4) 2

25. A simple pendulum made of a bob of
mass m and a metallic wire of negligible
mass has time period 2 s at T=08C.  If the
temperature of the wire is increased and the
corresponding change in its time period is
plotted against its temperature, the
resulting graph is a line of slope S.  If the
coefficient of linear expansion of metal is α
then the value of S is :

(1) α

(2)
2

α

(3) 2α

(4)
1

α
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26. A¡L$ eyr_ap¡d® i„Ly$ ApL$pf_p¡ spf Y e„N dp¡X$éygk hpmp
Öìedp„\u b_ph¡g R>¡ S>¡_u sZphdy¼s g„bpC L R>¡.
Ap i„Ly$ ApL$pf_p spf_p D`f_p R>¡X$p_u rÓÄep R A_¡
_uQ¡_p R>¡X$p_u rÓÄep 3R R>¡ D`f_p¡ R>¡X$p¡ ×Y$ Ap^pf
kp\¡ Å¡X¡$g R>¡ A_¡ _uQ¡_p R>¡X¡$ M v$m Å¡X¡$g R>¡.
k„s ygus Ahõ\pdp „ Ap spf_u sZph g„bpC
\i¡ :

(1) 2

2
1   

9

Mg
L

YR

 
 
 
+

π

(2) 2

1
 1   

3

Mg
L

YR

 
 
 
+

π

(3) 2

1
 1   

9

Mg
L

YR

 
 
 
+

π

(4) 2

2
 1   

3

Mg
L

YR

 
 
 
+

π

27. A ®̂Aphs®__u fus¡ N¡ëh¡_p¡duV$f_p¡ Ahfp¡̂  G ÅZhp,
V

E
 ̂ fphsu b¡V$fu A_¡ Ahfp¡̂  R. A¡ N¡ëh¡_p¡duV$fdp„

θ M|Zp_y„ Aphs®_ d¡mhhp h`fpe R>¡. Å¡ S Ahfp¡̂ _p¡
i„V$ A¡ A ®̂ Aphs®_ dpV¡$ S>ê$fu lp¡e, sp¡ G, R A_¡ S
A¡ hÃQ¡_p¡ k„b„̂  R>¡ :
(1) 2S (R+G)=RG

(2) S (R+G)=RG

(3) 2S=G

(4) 2G=S

26. •ÁflSÃÊÁ⁄UÃ L ‹ê’Êß¸ ∑§Ë ∞∑§‚◊ÊŸ ‡Ê¥∑È§ŸÈ◊Ê ÃÊ⁄U ∑§
Á‚⁄UÊ¥ ∑§Ë ÁòÊíÿÊ ∑˝§◊‡Ê— R ÃÕÊ 3R „Ò¥–  ©‚∑§Ë œÊÃÈ ∑§Ê
ÿ¥ª-◊Ê«ÈUU‹‚ Y „Ò–  R ÁòÊíÿÊ flÊ‹ Á‚⁄U ∑§Ê ∞∑§ ŒÎ…∏
•ÊœÊ⁄U ¬⁄U ¡Á«∏Ã Á∑§ÿÊ ªÿÊ „Ò ÃÕÊ ŒÍ‚⁄U Á‚⁄U ¬⁄U M
Œ˝√ÿ◊ÊŸ ‹≈U∑§ÊÿÊ ªÿÊ „Ò–  ‚¥ÃÈ‹Ÿ-•flSÕÊ ◊¥ ÃÊ⁄U
∑§Ë ÀÊê’Êß¸ „ÊªË —

(1) 2

2
1   

9

Mg
L

YR

 
 
 
+

π

(2) 2

1
 1   

3

Mg
L

YR

 
 
 
+

π

(3) 2

1
 1   

9

Mg
L

YR

 
 
 
+

π

(4) 2

2
 1   

3

Mg
L

YR

 
 
 
+

π

27. ∞∑§ ªÒÀflŸÊ◊Ë≈U⁄U ∑§Ê ¬˝ÁÃ⁄UÊœ G ◊Ê¬Ÿ ∑§ Á‹ÿ •h¸-
ÁflˇÊ¬ Ã⁄UË∑§ ∑§Ê ßSÃ◊Ê‹ Á∑§ÿÊ ªÿÊ Á¡‚◊¥ ’Ò≈U⁄UË ∑§Ë
emf V

E „Ò–  ¬˝ÁÃ⁄UÊœ R ∑§ Á‹ÿ θ ÁflˇÊ¬ Á◊‹Ê–
‡Ê¥≈U-¬˝ÁÃ⁄UÊœ S ∑§ Á‹ÿ •ÊœÊ ÁflˇÊ¬ Á◊‹Ê–  Ã’
G, R ÃÕÊ S Á∑§‚ ‚◊Ë∑§⁄UáÊ ‚ ‚¥’¥ÁœÃ „Ò¥?
(1) 2S (R+G)=RG

(2) S (R+G)=RG

(3) 2S=G

(4) 2G=S

26. A uniformly tapering conical wire is made
from a material of Young’s modulus Y and
has a normal, unextended length L.  The
radii, at the upper and lower ends of this
conical wire, have values R and 3R,
respectively.  The upper end of the wire is
fixed to a rigid support and a mass M is
suspended from its lower end.  The
equilibrium extended length, of this wire,
would equal :

(1) 2

2
1   

9

Mg
L

YR

 
 
 
+

π

(2) 2

1
 1   

3

Mg
L

YR

 
 
 
+

π

(3) 2

1
 1   

9

Mg
L

YR

 
 
 
+

π

(4) 2

2
 1   

3

Mg
L

YR

 
 
 
+

π

27. To know the resistance G of a galvanometer
by half deflection method, a battery of emf
V

E and resistance R is used to deflect the
galvanometer by angle   θ.  If a shunt of
resistance S is needed to get half deflection
then G, R and S are related by the
equation :

(1) 2S (R+G)=RG

(2) S (R+G)=RG

(3) 2S=G

(4) 2G=S
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28. brlNp£m Afukp_u L¡$ÞÖg„bpC dp`hp, A¡L$ rhÛp\}
_uQ¡_p Ahgp¡L$_p¡ _p¢̂ ¡ R>¡.

     
hõsy ̀ u_ brlNp£m L$pQ brlNp£m Afukp¡ ârstbb ̀ u_
22.2 cm 32.2 cm 45.8 cm 71.2 cm

brlNp£m L$pQ_u L¡$ÞÖg„bpC f1 A_¡ Afukp_u L¡$ÞÖg„bpC
f2 R>¡. index correction _NÎe g¡sp f1 A_¡ f2 _y„
dyëe_u _ÆL$ li¡ :
(1) f1=12.7 cm f2=7.8 cm

(2) f1=7.8 cm f2=12.7 cm

(3) f1=7.8 cm f2=25.4 cm

(4) f1=15.6 cm f2=25.4 cm

29. T¡_fX$pep¡X$_u I - V gpnrZL$sp_p Aæepk dpV¡$ A¡L$
âep¡N L$fhpdp„ Aph¡ R>¡. Äepf: `p¡V¡$[Þiep¡duV$f L¡$ S>¡_p¡
Äep„ Ahfp¡̂  R=100 Ω R>¡ A_¡ 1 W dlÑd `phf
X¡$ku ¡̀i_ R>¡. Ap `qf`\dp„ gNphhpdp„ Aphsp DC

õÓp¡s_u Þe|_sd hp¡ëV¡$S>_u Ahr^ R>¡ :
(1) 0 – 5 V

(2) 0 – 8 V

(3) 0 – 12 V

(4) 0 – 24 V

28. ©ûÊ‹-Œ¬¸áÊ ∑§Ë »§Ê∑§‚ ŒÍ⁄UË ÁŸ∑§Ê‹Ÿ ∑§ ∞∑§ ¬˝ÿÊª
◊¥ ÁŸêŸ «UÊ≈UÊ ¬˝ÊåàÊ „È•Ê

      
Á’¥’ ©ûÊ‹ ‹Ò¥‚ ©ûÊ‹ Œ¬á̧Ê ¬Á̋ÃÁ’¥’ 

22.2 cm 32.2 cm 45.8 cm 71.2 cm

©ûÊ‹ ‹Ò¥‚ ∑§Ë »§Ê∑§‚ ŒÍ⁄UË f1 ÃÕÊ ©ûÊ‹-Œ¬¸áÊ ∑§Ë
»§Ê∑§‚ ŒÍ⁄UË f2 „Ò– index correction Ÿªáÿ „Ò–
Ã’ —
(1) f1=12.7 cm f2=7.8 cm

(2) f1=7.8 cm f2=12.7 cm

(3) f1=7.8 cm f2=25.4 cm

(4) f1=15.6 cm f2=25.4 cm

29. ∞∑§ ¡ËŸ⁄U «UÊÿÊ«U ∑§Ê •Á÷‹ˇÊÁáÊ∑§ I - V ª˝Ê»§ ’ŸÊŸ
∑§ Á‹ÿ ∞∑§ ¬˝ÿÊª Á∑§ÿÊ ªÿÊ Á¡‚◊¥  R=100 Ω ∑§Ê
¬˝Ê≈UÁÄ≈Ufl ¬˝ÁÃ⁄UÊœ •ÊÒ⁄U •Áœ∑§Ã◊ ¬Êfl⁄U 1 W ŒË ªß¸–
Ã’ ¬Á⁄U¬Õ ◊¥ ‹ªÊÿ ªÿ DC dÊÃ ∑§Ë ãÿÍŸÃ◊ flÊÀ≈UÃÊ
„Ò —
(1) 0 – 5 V

(2) 0 – 8 V

(3) 0 – 12 V

(4) 0 – 24 V

28. To find the focal length of a convex mirror,
a student records the following data :

       
Object Pin Convex Lens Convex Mirror Image Pin

22.2 cm 32.2 cm 45.8 cm 71.2 cm

The focal length of the convex lens is f1 and
that of mirror is f2. Then taking index
correction to be negligibly small,  f1 and f2
are close to :

(1) f1=12.7 cm f2=7.8 cm

(2) f1=7.8 cm f2=12.7 cm

(3) f1=7.8 cm f2=25.4 cm

(4) f1=15.6 cm f2=25.4 cm

29. An experiment is performed to determine
the I - V characteristics of a Zener diode,
which has a protective resistance of
R=100 Ω, and a maximum power  of
dissipation rating of 1 W.  The minimum
voltage range of the DC source in the circuit
is :

(1) 0 – 5 V

(2) 0 – 8 V

(3) 0 – 12 V

(4) 0 – 24 V
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30. ∞∑§ •ôÊÊÃ ≈˛UÊ¥Á¡S≈U⁄U ∑§Ê npn •ÕflÊ pnp ∑§ ¬˝∑§Ê⁄U
◊¥ ¬„øÊŸ ∑§⁄UŸÊ „Ò– ∞∑§ pnp ≈˛UÊ¥Á¡S≈U⁄U ∑§Ê ≈UÁ◊¸Ÿ‹ 2
©‚∑§Ê ’‚ „Ò–  ∞∑§ êÊÀ≈UË◊Ë≈U⁄U ∑§ +ve fl −ve

≈UÁ◊¸Ÿ‹ ß‚ ≈˛UÊ¥Á¡S≈U⁄U ∑§ ÁflÁ÷ÛÊ ≈UÁ◊¸Ÿ‹Ê¥ 1, 2 ÿÊ 3 ∑§
’Ëø ‹ªÊ∑§⁄U ¬˝ÁÃ⁄UÊœ ◊Ê¬ ªÿ Ã’ ß‚ ≈˛UÊ¥Á¡S≈U⁄U ∑§
Á‹∞ ∑§ÊÒŸ-‚Ê ÁŸêŸ ∑§ÕŸ ‚àÿ „Ò?

(1) +ve ‚ ≈UÁ◊̧Ÿ‹ 1, −ve ‚ ≈UÁ◊̧Ÿ‹ 2, ¬̋ÁÃ⁄UÊœ
íÿÊŒÊ–

(2) +ve ‚ ≈UÁ◊̧Ÿ‹ 2, −ve ‚ ≈UÁ◊̧Ÿ‹ 1, ¬̋ÁÃ⁄UÊœ
íÿÊŒÊ–

(3) +ve ‚ ≈UÁ◊̧Ÿ‹ 3, −ve ‚ ≈UÁ◊̧Ÿ‹ 2, ¬̋ÁÃ⁄UÊœ
íÿÊŒÊ–

(4) +ve ‚ ≈UÁ◊̧Ÿ‹ 2, −ve ‚ ≈UÁ◊̧Ÿ‹ 3, ¬̋ÁÃ⁄UÊœ
∑§◊

31. 35.5 g •Ê⁄U‚ÁŸ∑§ •ê‹ ∑§Ê, ‚Ê¥Œ˝ HCl ∑§Ë ©¬ÁSÕÁÃ
◊¥ H2S ∑§Ë •Áœ∑§ ◊ÊòÊÊ ‚ ÁflfløŸ ∑§⁄UŸ ¬⁄U •Ê⁄U‚ÁŸ∑§
¬ã≈UÊ‚À$»§Êß«U ∑§Ë ¬˝Ê# „ÊŸ flÊ‹Ë ◊ÊòÊÊ „Ò (ÿÁŒ 100%

¬Á⁄UflÃ¸Ÿ ◊ÊŸ¥ ÃÊ)—

(1) 0.50 ◊Ê‹

(2) 0.25 ◊Ê‹

(3) 0.125 ◊Ê‹

(4) 0.333 ◊Ê‹

30. An unknown transistor needs to be
identified as a npn or pnp type.  A
multimeter, with +ve and −ve terminals,
is used to measure resistance between
different terminals of transistor.  If terminal
2 is the base of the transistor then which of
the following is correct for a pnp
transistor ?

(1) +ve terminal 1, −ve terminal
2, resistance high

(2) +ve terminal 2, −ve terminal
1, resistance high

(3) +ve terminal 3, −ve terminal
2, resistance high

(4) +ve terminal 2, −ve terminal
3, resistance low

31. The amount of arsenic pentasulphide that
can be obtained when 35.5 g arsenic acid is
treated with excess H2S in the presence of
conc.  HCl ( assuming 100% conversion)
is :

(1) 0.50 mol

(2) 0.25 mol

(3) 0.125 mol

(4) 0.333 mol

30. A¡L$ npn A\hp pnp V²$p[ÞTõV$f_¡ Ap¡mMhp_p¡ R>¡.
Ap dpV¡$ V²$p[ÞTõV$f_p AgN AgN V$rd®_ëk hÃQ¡_p¡
Ahfp¡̂  +ve A_¡ −ve dëV$uduV$f\u dp`hpdp„ Aph¡
R>¡. Å¡ V$rd®_g 2 A¡ V²$p[ÞTõV$f_p¡ b¡T lp¡e sp¡ pnp

V²$p[ÞTõV$f dpV¡ L$ey„ rh^p_ kpQy„ R>¡ ?
(1) +ve terminal 1, −ve terminal

2, Ahfp¡̂  h^pf¡
(2) +ve terminal 2, −ve terminal

1, Ahfp¡̂  h^pf¡
(3) +ve terminal 3, −ve terminal

2, Ahfp¡̂  h^pf¡
(4) +ve terminal 2, −ve terminal

3, Ahfp¡̂  Ap¡R>p¡

31. 35.5 g Apk£r_L$ A¡rkX$_¡, kp„Ö HCl _u lpS>fudp„
h^pf¡ `X$sp H2S kp\¡ âq¾$ep L$fsp„ Apk£r_L$
`¡ÞV$pkëapCX$ L¡ $V$gu dpÓpdp„ âpá \C iL$i¡ ?
(100% `qfhs®_ dp_u gp¡)

(1) 0.50 dp¡g

(2) 0.25 dp¡g

(3) 0.125 dp¡g

(4) 0.333 dp¡g
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32. M|b S> KQp v$bpZ¡, A¡L$ dp¡g hpey_p¡ v$b_ue Aheh
(compressibility factor) _uQ¡ Ap ¡̀gdp„\u S>Zphp¡.

(1)
pb

RT

(2) 1 
pb

RT
+ 

(3) 1 
pb

RT
− 

(4) 1  
b

(VRT)
−

33. dy¿e ¼hp¡ÞV$d Ap„L$ 5 kp\¡ k„L$mpe¡g L$nL$p¡_u Ly$g
k„¿ep ip¡̂ p¡.
(1) 5

(2) 10

(3) 20

(4) 25

34. _uQ¡_pdp„\u L$ep Ap„sfApÎhue bmp¡ L¡$ S>¡ T¡_p¡_ hpey_p
âhpluL$fZ dpV¡$ kp¥\u h^pf¡ S>hpbv$pf R>¡ ?

(1) qÜ ŷ°h - qÜ °̂yh

(2) Ape_ - qÜ °̂yh

(3) Ðhqfs qÜ ŷ°h - â¡qfs qÜ ŷ°h (Instantaneous

dipole - induced dipole)

(4) Aper_L$

32. •àÿÁœ∑§ ŒÊ’ ¬⁄U ∞∑§ ◊Ê‹ ªÒ‚ ∑§Ê ‚¥¬Ë«˜ÿÃÊ ªÈáÊÊ¥∑§
„ÊªÊ —

(1)
pb

RT

(2) 1 
pb

RT
+ 

(3) 1 
pb

RT
− 

(4) 1  
b

(VRT)
−

33. ◊ÈÅÿ ÄflÊ¥≈U◊ •¥∑§ 5 ‚ ¡È«∏ „È∞ ∑§ˇÊ∑§Ê¥ (•ÊÚÁ’¸≈U‹Ê¥)
∑§Ë ∑È§‹ ‚¥ÅÿÊ „Ò —
(1) 5

(2) 10

(3) 20

(4) 25

34. ßŸ◊¥ ‚ ∑§ÊÒŸ‚Ë •¥Ã⁄UÊ-•ÊÁáfl∑§ ’‹ ¡ËŸÊÚŸ ∑§
Œ˝flË∑§⁄UáÊ ∑§ Á‹∞ ‚’‚ •Áœ∑§ ©ûÊ⁄UŒÊÿË „Ò ?

(1) ÁmœÈ˝fl - Ámœ˝Èfl

(2) •ÊÿŸ - Ámœ˝Èfl

(3) ÃÊà∑§ÊÁ‹∑§ Ámœ˝Èfl - ¬˝Á⁄UÃ Ámœ˝Èfl

(4) •ÊÿÁŸ∑§

32. At very high pressures, the compressibility
factor of one mole of a gas is given by :

(1)
pb

RT

(2) 1 
pb

RT
+ 

(3) 1 
pb

RT
− 

(4) 1  
b

(VRT)
−

33. The total number of orbitals associated with
the principal quantum number 5 is :

(1) 5

(2) 10

(3) 20

(4) 25

34. Which intermolecular force is most
responsible in allowing xenon gas to
liquefy ?

(1) Dipole - dipole

(2) Ion - dipole

(3) Instantaneous dipole - induced dipole

(4) Ionic
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35. 1 bar ̀ f A¡L$ fpkperZL$ âq¾$ep _uQp sp`dp_¡ Ap`d¡m¡
(õhe„c|) \su _\u `f„sy KQp sp`dp_¡ Ap`d¡m¡
(õhe„c|) \pe R>¡. âq¾$ep A„N¡ _uQ¡ Ap ¡̀gp rh^p_p¡dp„\u
kpQy„ rh^p_ ip¡̂ p¡.

(1) ∆H s\p ∆S b„_¡ F>Z R>¡.

(2) ∆H s\p ∆S b„_¡ ^_ R>¡.

(3) ∆H ^_ R>¡ Äepf¡ ∆S F>Z R>¡.

(4) ∆H F>Z R>¡ Äepf¡ ∆S ^_ R>¡.

36. 300 K A_¡ 500 torr (V$p¡f) Ap„riL$ v$bpZ¡ N2 _u
Öpìesp 0.01 g L−1 R>¡. 750 V$p¡f (torr) Ap„riL$
v$bpZ `f Öpìesp (g L−1 dp„) iy„ li¡ ?
(1) 0.0075

(2) 0.015

(3) 0.02

(4) 0.005

37. âq¾$ep dpV¡$, A(g)+B(g) → C(g)+D(g) 298 K

`f, ∆H8 A_¡ ∆S8 A_y¾$d¡,−29.8 kJ mol−1 A_¡
−0.100 kJ K−1 mol−1 R>¡. 298 K `f âq¾$ep
dpV¡$_p¡ k„syg_ AQmp„L$ _uQ¡_pdp„\u ip¡̂ p¡.
(1) 1.0×10−10

(2) 1.0×1010

(3) 10

(4) 1

35. ∞∑§ ⁄UÊ‚ÊÿÁŸ∑§ •Á÷Á∑̋§ÿÊ ÁŸêŸ ÃÊ¬ ¬⁄U •SflÃ— ¬̋flÁÃ̧Ã
„Ò Á∑§ãÃÈ ©ìÊ ÃÊ¬ ¬⁄U SflÃ— ¬˝flÁÃ¸Ã „Ê ¡ÊÃË „Ò– ß‚
•Á÷Á∑˝§ÿÊ ∑§ ’Ê⁄U ◊¥ ÁŸêŸÁ‹ÁπÃ ∑§ÕŸÊ¥ ◊¥ ‚ ‚„Ë
∑§ÕŸ ∑§Ê ¬„øÊÁŸÿ —

(1)  ∆H ÃÕÊ ∆S, ŒÊŸÊ¥ ´§áÊÊà◊∑§ „Ò¥–

(2)  ∆H ÃÕÊ ∆S, ŒÊŸÊ¥ œŸÊà◊∑§ „Ò¥–

(3) ∆H œŸÊà◊∑§ ÃÕÊ ∆S ´§áÊÊà◊∑§ „Ò–

(4) ∆H ´§áÊÊà◊∑§ ÃÕÊ ∆S œŸÊà◊∑§ „Ò–

36. N2 ∑§Ë ¡‹ ◊¥ Áfl‹ÿÃÊ 300 K ÃÕÊ 500 torr •Ê¥Á‡Ê∑§
ŒÊ’ ¬⁄U 0.01 g L−1 „Ò– ß‚∑§Ë Áfl‹ÿÃÊ (g L−1

◊¥) 750 torr •Ê¥Á‡Ê∑§ ŒÊ’ ¬⁄U „ÊªË —
(1) 0.0075

(2) 0.015

(3) 0.02

(4) 0.005

37. ⁄UÊ‚ÊÿÁŸ∑§ •Á÷Á∑˝§ÿÊ
A(g)+B(g) → C(g)+D(g), ∑ Á‹∞ 298 K ¬⁄U
∆H8 ÃÕÊ ∆S8 ∑§ ◊ÊŸ ∑˝§◊‡Ê— −29.8 kJ mol−1

ÃÕÊ−0.100 kJ K−1 mol−1 „Ò¥– ß‚ •Á÷Á∑˝§ÿÊ ∑§Ê
298 K ¬⁄U ‚Êêÿ ÁSÕ⁄UÊ¥∑§ „Ò —
(1) 1.0×10−10

(2) 1.0×1010

(3) 10

(4) 1

35. A reaction at 1 bar is non-spontaneous at
low temperature but becomes spontaneous
at high temperature.  Identify the correct
statement about the reaction among the
following :

(1) Both ∆H and ∆S are negative.

(2) Both ∆H and ∆S are positive.

(3) ∆H is positive while ∆S is negative.

(4) ∆H is negative while ∆S is positive.

36. The solubility of N2 in water at 300 K and
500 torr partial pressure is 0.01 g L−1. The
solubility (in g L−1) at 750 torr partial
pressure is :

(1) 0.0075

(2) 0.015

(3) 0.02

(4) 0.005

37. For the reaction,
A(g)+B(g) → C(g)+D(g), ∆H8 and ∆S8 are,
respectively, −29.8 kJ mol−1 and
−0.100 kJ K−1 mol−1 at 298 K.  The
equilibrium constant for the reaction at
298 K is :

(1) 1.0×10−10

(2) 1.0×1010

(3) 10

(4) 1
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38. Å¡ L$p¡̀ f ^psy_p¡ A¡L$ ågp¡L$ (block) A¡L$ buL$fdp„ `X$u
Åe L¡$ S>¡ 1M ZnSO4 _y„ ÖphZ ^fph¡ R>¡ sp¡ iy„
b_i¡ ?

(1) L$p¡̀ f ^psy Ap¡Nmu S>i¡ A_¡ T]L$ ^psy S>dp
\i¡.

(2) lpCX²$p¡S>_ hpey _uL$mhp_u kp\¡ L$p¡`f ^psy
Ap¡Nmu S>i¡.

(3) Ap¡[¼kS>_ hpey _uL$mhp_u kp\¡ L$p¡`f ^psy
Ap¡Nmu S>i¡.

(4) L$p¡C âq¾$ep \i¡ _l].

39. ¼gp¡qf_ `fdpÏAp¡_u lpS>fudp„, Ap¡Tp¡_ kp\¡_u
Ap¡[¼kS>_ `fdpÏAp¡_u âq¾$ep, _uQ¡ âdpZ¡ b¡
sb½$pdp„ â¾$d v$ip®h¡g R>¡ :

O3(g)+Cl•(g) → O2(g)+ClO•(g) ____ (i)

ki= 5.2×109 L mol−1 s−1

ClO•(g)+O•(g) → O2(g)+Cl•(g) ____ (ii)

kii= 2.6×1010 L mol−1 s−1

Ly$g âq¾$ep O3(g)+O•(g) → 2 O2(g) _p¡ kp¥\u
_ÆL$_p¡ h¡N AQmp„L$ ip¡̂ p¡.
(1) 5.2×109 L mol−1 s−1

(2) 2.6×1010 L mol−1 s−1

(3) 3.1×1010 L mol−1 s−1

(4) 1.4×1020 L mol−1 s−1

38. ÿÁŒ ∑§ÊÚ¬⁄U ∑§ ∞∑§ é‹ÊÚ∑§ (block) ∑§Ê ∞∑§ ’Ë∑§⁄U ◊¥
«UÊ‹Ê ¡Êÿ Á¡‚◊¥ 1M ZnSO4 ∑§Ê Áfl‹ÿŸ „Ê ÃÊ
ÄÿÊ „ÊªÊ ?

(1) ∑§ÊÚ¬⁄U œÊÃÈ ÉÊÈ‹ ¡ÊÿªË ÃÕÊ Á$¡¥∑§ œÊÃÈ ÁŸˇÊÁ¬Ã
„Ê ¡ÊÿªË–

(2) „Êß«˛UÊ¡Ÿ ªÒ‚ ∑§ ÁŸ∑§‹Ÿ ∑§ ‚ÊÕ-‚ÊÕ ∑§ÊÚ¬⁄U
œÊÃÈ ÉÊÈ‹ ¡ÊÿªË–

(3) •ÊÚÄ‚Ë¡Ÿ ªÒ‚ ∑§ ÁŸ∑§‹Ÿ ∑§ ‚ÊÕ-‚ÊÕ ∑§ÊÚ¬⁄U
œÊÃÈ ÉÊÈ‹ ¡ÊÿªË–

(4) ∑§Êß¸ •Á÷Á∑˝§ÿÊ Ÿ„Ë¥ „ÊªË–

39. Ä‹Ê⁄ËUŸ ¬⁄U◊ÊáÊÈ•Ê¥ ∑§Ë ©¬ÁSÕÁÃ ◊¥, •Ê$¡ÊŸ ∑§Ë
•ÊÚÄ‚Ë¡Ÿ ¬⁄U◊ÊáÊÈ•Ê¥ ‚ •Á÷Á∑˝§ÿÊ ÁŸêŸÁ‹ÁπÃ
Ám¬ŒËÿ ¬˝∑˝§◊ mÊ⁄UÊ „ÊÃË „Ò —

O3(g)+Cl•(g) → O2(g)+ClO•(g) ____ (i)

ki= 5.2×109 L mol−1 s−1

ClO•(g)+O•(g) → O2(g)+Cl•(g) ____ (ii)

kii= 2.6×1010 L mol−1 s−1

∑È§‹ •Á÷Á∑˝§ÿÊ O3(g)+O•(g) → 2 O2(g) ∑§Ê
ÁŸ∑§≈UÃ◊ flª ÁŸÿÃÊ¥∑§ „Ò —
(1) 5.2×109 L mol−1 s−1

(2) 2.6×1010 L mol−1 s−1

(3) 3.1×1010 L mol−1 s−1

(4) 1.4×1020 L mol−1 s−1

38. What will occur if a block of copper metal
is dropped into a beaker containing a
solution of 1M ZnSO4 ?

(1) The copper metal will dissolve and
zinc metal will be deposited.

(2) The copper metal will dissolve with
evolution of hydrogen gas.

(3) The copper metal will dissolve with
evolution of oxygen gas.

(4) No reaction will occur.

39. The reaction of ozone with oxygen atoms
in the presence of chlorine atoms can occur
by a two step process shown below :

O3(g)+Cl•(g) → O2(g)+ClO•(g) ____ (i)

ki= 5.2×109 L mol−1 s−1

ClO•(g)+O•(g) → O2(g)+Cl•(g) ____ (ii)

kii= 2.6×1010 L mol−1 s−1

The closest rate constant for the overall
reaction O3(g)+O•(g) → 2 O2(g) is :

(1) 5.2×109 L mol−1 s−1

(2) 2.6×1010 L mol−1 s−1

(3) 3.1×1010 L mol−1 s−1

(4) 1.4×1020 L mol−1 s−1
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40. A¡L$ rhi¡j Ar^ip¡jZ â¾$d_¡ _uQ¡_u gpnrZL$spAp¡
R>¡ : (i) s¡ hpÞX$fhpg bmp¡_¡ L$pfZ¡ Dv¹$ch¡ R>¡. A_¡
(ii) s¡ ârshs}e R>¡.
D`f hZ®h¡g Ar^ip¡jZ â¾$d dpV¡$ kpQy„ rh^p_
ip¡^p¡.

(1) Ar^ip¡jZ_u A¡Þ\pë`u 100 kJ mol−1 \u
h^pf¡ lp¡e R>¡.

(2) kq¾$eL$fZ EÅ® (i[¼s) _uQu R>¡.

(3) Ar^ip¡jZ A¡ A¡L$ õsfue R>¡.

(4) sp`dp_ h^hp_u kp\¡ Ar^ip¡jZ h ¡̂ R>¡.

41. A¡L$ A^psy S>¡ ^_ (positive) Ap¡[¼kX¡$i_ Ahõ\p
v$ip®hsu _\u s¡ ip¡̂ p¡.

(1) Ap¡[¼kS>_

(2) Apep¡qX$_

(3) ¼gp¡qf_

(4) ãgp¡qf_

40. ∞∑§ Áfl‡Ê· •Áœ‡ÊÊ·áÊ ¬̋Á∑̋§ÿÊ ∑§ Áfl‡Ê· ªÈáÊœ◊̧ „Ò¥ —
(i) ÿ„ flÊ¥«U⁄U flÊÀ‚ ’‹ ∑§ ∑§Ê⁄áÊ „ÊÃË „Ò ÃÕÊ (ii) ÿ„
©à∑˝§◊áÊËÿ „Ò– ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ fl„ ‚„Ë ∑§ÕŸ
¬„øÊÁŸÿ ¡Ê ß‚ •Áœ‡ÊÊ·áÊ ¬˝Á∑˝§ÿÊ ∑§Ê ‚„Ë fláÊ¸Ÿ
∑§⁄UÃÊ „Ò —

(1) •Áœ‡ÊÊ·áÊ ∑§Ë ∞ãÕÒÀ¬Ë 100 kJ mol−1 ‚
•Áœ∑§ „Ò–

(2) ‚Á∑˝§ÿáÊ ™§¡Ê¸ ÁŸêŸ „Ò–

(3) •Áœ‡ÊÊ·áÊ ∞∑§‹ •áÊÈ∑§ ¬⁄UÃËÿ „Ò–

(4) ÃÊ¬ ’…∏Ÿ ¬⁄U •Áœ‡ÊÊ·áÊ ’…∏ÃÊ „Ò–

41. fl„ •œÊÃÈ ¡Ê œŸÊà◊∑§ •ÊÚÄ‚Ë∑§⁄UáÊ •flSÕÊ Ÿ„Ë¥

Œ‡ÊÊ¸ÃË, „ÊªË —

(1) •ÊÚÄ‚Ë¡Ÿ

(2) •ÊÿÊ«UËŸ

(3) Ä‹Ê⁄UËŸ

(4) ç‹È•Ê⁄UËŸ

40. A particular adsorption process has the
following characteristics : (i) It arises due
to van der Waals forces and (ii) it is
reversible. Identify the correct statement
that describes the above adsorption
process :

(1) Enthalpy of adsorption is greater than
100 kJ mol−1.

(2) Energy of activation is low.

(3) Adsorption is monolayer.

(4) Adsorption increases with increase in
temperature.

41. The non-metal that does not exhibit
positive oxidation state is :

(1) Oxygen

(2) Iodine

(3) Chlorine

(4) Fluorine
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42. Apg¡Mdp„ _uQ¡ Ap ¡̀g b¡ âq¾$epAp¡ dpV¡$ −ln Kp

rhf yÝ^ sp`dp__u rcÞ_sp v $ip ®h ¡g R> ¡ .

2

1
M(s)  O (g)  MO(s)

2
→+  A_¡

2

1
C(s)  O (g)  CO(s)

2
→+ 

kpQy„ rh^p_ ip¡̂ p¡.

(1) T>1200 K `f L$pb®_, MO(s) dp„\u M(s)

dp„ qfX$¼n_ L$fi¡.

(2) T<1200 K `f, âq¾$ep MO(s)+C(s) →

M(s)+CO(g) õhe„c| R>¡.

(3) T<1200 K `f, L$pb®__y„ Ap¡[¼kX¡$i_ ârsL|$m
(unfavourable) R>¡.

(4) b^p S> sp`dp_ `f L$pb®__y„ Ap¡[¼kX¡$i_
A_yLy$m (favourable) R>¡.

42. ‚ÊÕ ÁŒÿ „Èÿ •Ê‹π ◊¥ ÁŸêŸÁ‹ÁπÃ ŒÊ •Á÷Á∑˝§ÿÊ•Ê¥
∑§ Á‹ÿ −ln Kp ∑§Ê ÃÊ¬ ∑§ ‚ÊÕ ¬Á⁄UflÃ¸Ÿ Œ‡ÊÊ¸ÿÊ
ªÿÊ „Ò–

2

1
M(s)  O (g)  MO(s)

2
→+ ÃÕÊ

1
C(s) 

2
+  O2(g) → CO(s)

ÁŸêŸÁ‹ÁπÃ ∑§ÕŸÊ¥ ◊¥ ‚ ‚„Ë ∑§ÕŸ ¬„øÊÁŸÿ —

(1) T>1200 K, ¬⁄U ∑§Ê’¸Ÿ MO(s) ∑§Ê •¬øÁÿÃ
∑§⁄U∑§ M(s) ŒªÊ–

(2) T<1200 K, ¬⁄U •Á÷Á∑˝§ÿÊ, MO(s)+C(s)

→ M(s)+CO(g) SflÃ— ¬˝flÁÃ¸Ã „Ò –

(3) T<1200 K ¬⁄U ∑§Ê’¸Ÿ ∑§Ê ©¬øÿŸ ¬˝ÁÃ∑Í§‹
„Ò–

(4) ∑§Ê’¸Ÿ ∑§Ê ©¬øÿŸ ‚÷Ë ÃÊ¬ ¬⁄U •ŸÈ∑Í§‹ „Ò–

42. The plot shows the variation of −ln Kp
versus temperature for the two reactions.

→

→

2

2

1
M(s)  O (g)  MO(s) and 

2
1

C(s)  O (g)  CO(s)
2

+ 

+ 

Identify the correct statement :

(1) At T>1200 K, carbon will reduce
MO(s) to M(s).

(2) At T<1200 K, the reaction
MO(s)+C(s)  →  M(s)+CO(g) is
spontaneous.

(3) At T<1200 K, oxidation of carbon is
unfavourable.

(4) Oxidation of carbon is favourable at
all temperatures.
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43. cpf¡ `pZu k„b„r^s AkÐe rh^p_ ip¡̂ p¡.
(1) s¡ Al4C3 kp\¡ âq¾$ep L$fu, CD4 A_¡

Al(OD)3 b_ph¡ R>¡.
(2) L¡$ÞÖue fuA¡¼V$fp¡dp„ s¡_p¡ iusgL$ (coolant)

sfuL¡$ D`ep¡N \pe R>¡.
(3) s¡ CaC2 kp\¡ âq¾$ep L$fu, C2D2 A_¡

Ca(OD)2 b_ph¡ R>¡.
(4) s¡ SO3 kp\ ¡ âq¾ $ep L $fu_ ¡, X $é yV ¡ $ qfs ¹

(deuterated) këãeyqfL$ A¡rkX$ (D2SO4)

b_ph¡ R>¡.$

44. ApëL$pgpC_-A\® ̂ psy këa¡V$p¡_u ̀ pZudp„_u Öpìesp_p¡
kpQp¡ ¾$d ip¡̂ p¡.
(1) Mg < Ca < Sr < Ba
(2) Mg < Sr < Ca < Ba
(3) Mg > Sr > Ca > Ba
(4) Mg > Ca > Sr > Ba

45. L$p¡gd - I dp„ Ap ¡̀gu ApCV$dp¡ (items) _¡ s¡_p
L$p¡gd - II dp„ _p¢̂ ¡g dy¿e D`ep¡Np¡ kp\¡ Å¡X$p¡.

     

(A) rkrgL$p S>¡g (i) V²$p[ÞTõV$f
(B) rkrgL$_ (Silicon) (ii) Ape_-rhr_deL$
(C) rkrgL$p¡_ (Silicone) (iii) iyóL$ L$sp®
(D) rkrgL¡$V$ (iv) kugÞV

L$ p ¡gd  - I L$ p ¡gd  - II

(1) (A)-(iii), (B)-(i), (C)-(iv), (D)-(ii)
(2) (A)-(iv), (B)-(i), (C)-(ii), (D)-(iii)
(3) (A)-(ii), (B)-(iv), (C)-(i), (D)-(iii)
(4) (A)-(ii), (B)-(i), (C)-(iv), (D)-(iii)

43. ÷Ê⁄UË ¬ÊŸË ∑§ ’Ê⁄U ◊¥ ÁŒÿ ªÿ ∑§ÕŸÊ¥ ◊¥ ‚ •‚àÿ

∑§ÕŸ ¬„øÊÁŸÿ —
(1) ÿ„ Al4C3 ‚ •Á÷Á∑˝§ÿÊ ∑§⁄U∑§ CD4 ÃÕÊ

Al(OD)3 ’ŸÊÃÊ „Ò –
(2) ß‚∑§Ê ©¬ÿÊª ŸÊÁ÷∑§Ëÿ Á⁄U∞Ä≈U⁄U ◊¥ ‡ÊËÃ‹∑§

∑§ M§¬ ◊¥ Á∑§ÿÊ ¡ÊÃÊ „Ò–
(3) ÿ„ CaC2 ‚ •Á÷Á∑˝§ÿÊ ∑§⁄U∑§ C2D2 ÃÕÊ

Ca(OD)2’ŸÊÃÊ „Ò–
(4) ÿ„ SO3 ‚ •Á÷Á∑˝§ÿÊ ∑§⁄U∑§ «KÍ≈UÁ⁄UÃ

‚ÀçÿÍÁ⁄U∑§ •ê‹ (D2SO4) ’ŸÊÃÊ „Ò–

44. ˇÊÊ⁄UËÿ ◊ÎŒÊ œÊÃÈ ‚À$»§≈UÊ¥ ∑§Ë ¡‹ ◊¥ Áfl‹ÿÃÊ ∑§Ê ‚„Ë
∑˝§◊ „Ò —
(1) Mg < Ca < Sr < Ba
(2) Mg < Sr < Ca < Ba
(3) Mg > Sr > Ca > Ba
(4) Mg > Ca > Sr > Ba

45. ∑§ÊÚ‹◊ I ◊¥ ÁŒÿ ªÿ ¬ŒÊÕÊZ (items) ∑§Ê ∑§ÊÚ‹◊ II

◊¥ ÁŒÿ ªÿ ©¬ÿÊªÊ¥ ‚ ‚È◊Á‹Ã ∑§ËÁ¡ÿ —

(A) Á‚Á‹∑§Ê ¡ÒÒ‹ (i) ≈UŲÊ¥Á‚S≈U⁄U
(B) Á‚Á‹∑§Ÿ (ii) •ÊÿŸ ÁflÁŸ◊ÿ∑§
(C) Á‚Á‹∑§ÊŸ (iii) ‡ÊÈc∑§Ÿ ∑§◊∑̧§
(D) Á‚Á‹∑§≈U (iv) ‚Ë‹∑§ (sealant)

∑§ÊÚ‹◊ I ∑§ÊÚ‹◊ II 

(1) (A)-(iii), (B)-(i), (C)-(iv), (D)-(ii)
(2) (A)-(iv), (B)-(i), (C)-(ii), (D)-(iii)
(3) (A)-(ii), (B)-(iv), (C)-(i), (D)-(iii)
(4) (A)-(ii), (B)-(i), (C)-(iv), (D)-(iii)

43. Identify the incorrect statement regarding
heavy water :

(1) It reacts with Al4C3 to produce CD4
and Al(OD)3.

(2) It is used as a coolant in nuclear
reactors.

(3) It reacts with CaC2 to produce C2D2
and Ca(OD)2.

(4) It reacts with SO3 to form deuterated
sulphuric acid (D2SO4).

44. The correct order of the solubility of
alkaline-earth metal sulphates in water is :

(1) Mg < Ca < Sr < Ba

(2) Mg < Sr < Ca < Ba

(3) Mg > Sr > Ca > Ba

(4) Mg > Ca > Sr > Ba

45. Match the items in Column I with its main
use listed in Column II :

(A) Silica gel (i) Transistor

(B) Silicon (ii) Ion-exchanger

(C) Silicone (iii) Drying agent

(D) Silicate (iv) Sealant

Column I Column II

(1) (A)-(iii), (B)-(i), (C)-(iv), (D)-(ii)

(2) (A)-(iv), (B)-(i), (C)-(ii), (D)-(iii)

(3) (A)-(ii), (B)-(iv), (C)-(i), (D)-(iii)

(4) (A)-(ii), (B)-(i), (C)-(iv), (D)-(iii)
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46. L$ep AÏAp¡_p¡ kd|l kh®kd A\hp ArcÞ_ ApL$pf
(Identical shape) ^fph¡ R>¡ ?
(1) SF4 

, XeF4 
, CCl4

(2) ClF3 
, XeOF2 

, 
3

XeF
+

(3) BF3 
, PCl3 

, XeO3

(4) PCl5 
, IF5 

, XeO2F2

47. _uQ¡ Ap`¡gp [õ`rkTp¡ (ÅrsAp¡) dp„\u L$C A¡L$ S>gue
ÖphZdp„ õ\peu R>¡ ?
(1) Cr2+

(2) Cu+

(3) 3

4
MnO
−

(4) 2

4
MnO
−

48. _uQ¡ Ap ¡̀gp k„L$uZp£dp„\u L$ey„ A¡L$ Ag(NO3) _p S>gue
ÖphZ_u Ar^L$ syëesp_p¡ D`ep¡N L$fi¡ ?
(1) Na3[CrCl6]

(2) [Cr(H2O)5Cl]Cl2
(3) [Cr(H2O)6]Cl3
(4) Na2[CrCl5(H2O)]

46. ∑§ÊÒŸ ‚Ê ‚◊Í„ ‚◊M§¬ •áÊÈ•Ê¥ ∑§Ê ‚◊Í„ „Ò —
(1) SF4 

, XeF4 
, CCl4

(2) ClF3 
, XeOF2 

, 
3

XeF
+

(3) BF3 
, PCl3 

, XeO3

(4) PCl5 
, IF5 

, XeO2F2

47. ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ ¡‹Ëÿ Áfl‹ÿŸ ◊¥ SÕÊÿË S¬Ë‡ÊË$¡
∑§ÊÒŸ ‚Ë „Ò?
(1) Cr2+

(2) Cu+

(3) 3

4
MnO
−

(4) 2

4
MnO
−

48. ÁŸêŸÁ‹ÁπÃ ‚¥∑È§‹Ê¥ ◊¥ ‚ ∑§ÊÒŸ ‚Ê ‚¥∑È§‹ Ag(NO3)

∑§ ¡‹Ëÿ Áfl‹ÿŸ ∑§ •Áœ∑§ ‚◊ÃÈÀÿ π¬ÊÿªÊ ?
(1) Na3[CrCl6]

(2) [Cr(H2O)5Cl]Cl2
(3) [Cr(H2O)6]Cl3
(4) Na2[CrCl5(H2O)]

46. The group of molecules having identical
shape is :

(1) SF4 
, XeF4 

, CCl4

(2) ClF3 
, XeOF2 

, 
3

XeF
+

(3) BF3 
, PCl3 

, XeO3

(4) PCl5 
, IF5 

, XeO2F2

47. Which one of the following species is stable
in aqueous solution ?

(1) Cr2+

(2) Cu+

(3) 3

4
MnO
−

(4) 2

4
MnO
−

48. Which one of the following complexes will
consume more equivalents of aqueous
solution of Ag(NO3) ?

(1) Na3[CrCl6]

(2) [Cr(H2O)5Cl]Cl2
(3) [Cr(H2O)6]Cl3
(4) Na2[CrCl5(H2O)]
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49. _uQ¡ Ap`¡gpdp„\u kpQu qv$ip (trend) ip¡^p¡.
(`fdpÎhue ¾$dp„L$=Ti : 22, Cr=24 A_¡ Mo=42)

(1) ∆o  _p¡  [Cr(H2O)6]2+ >

[Mo(H2O)6]2+ A_¡
∆o _p¡ [Ti(H2O)6]3+ > [Ti(H2O)6]2+

(2) ∆o  _p¡  [Cr(H2O)6]2+

> [Mo(H2O)6]2+ A_¡
∆o _p¡ [Ti(H2O)6]3+ < [Ti(H2O)6]2+

(3) ∆o  _p¡  [Cr(H2O)6]2+

< [Mo(H2O)6]2+  A_¡
∆o _p¡ [Ti(H2O)6]3+ > [Ti(H2O)6]2+

(4) ∆o  _p¡ [Cr(H2O)6]2+

< [Mo(H2O)6]2+  A_¡
∆o _p¡ [Ti(H2O)6]3+ < [Ti(H2O)6]2+

50. BOD v$ip®h¡ R>¡.

(1) bpep¡gp¡ÆL$g Ap¡[¼kS>_ qX$dpÞX$

(2) b¡¼V$¡qfAg Ap¡[¼kX¡$i_ qX$dpÞX$

(3) bpep¡L¡$rdL$g Ap¡[¼kS>_ qX$dpÞX$

(4) bpep¡L¡$rdL$g Ap¡[¼kX¡$i_ qX$dpÞX$

49. ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ ‚„Ë ¬˝flÎÁûÊ ¬„øÊÁŸÿ —
(¬⁄U◊ÊáÊÈ ∑˝§◊Ê¥∑§=Ti : 22, Cr : 24 ÃÕÊ Mo : 42)

(1) [Cr(H2O)6]2+ ∑§Ê

∆o > [Mo(H2O)6]2+  ÃÕÊ

[Ti(H2O)6]3+ ∑§Ê ∆o > [Ti(H2O)6]2+

(2) [Cr(H2O)6]2+  ∑§Ê ∆o >

[Mo(H2O)6]2+  ÃÕÊ [Ti(H2O)6]3+∑§Ê

∆o < [Ti(H2O)6]2+

(3) [Cr(H2O)6]2+ ∑§Ê

∆o < [Mo(H2O)6]2+  ÃÕÊ

[Ti(H2O)6]3+ ∑§Ê ∆o > [Ti(H2O)6]2+

(4) [Cr(H2O)6]2+ ∑§Ê

∆o <  [Mo(H2O)6]2+  ÃÕÊ

[Ti(H2O)6]3+ ∑§Ê ∆o < [Ti(H2O)6]2+

50. ’Ë.•Ê.«UË. (BOD) Œ‡ÊÊ¸ÃÊ „Ò —

(1) ’ÊÿÊ‹Ê¡Ë∑§‹ •ÊÚÄ‚Ë¡Ÿ Á«U◊Ê¥«U

(2) ’ÒÄ≈UËÁ⁄Uÿ‹ •ÊÚÄ‚Ë«U‡ÊŸ Á«U◊Ê¥«U

(3) ’ÊÿÊ∑Ò§Á◊∑§‹ •ÊÚÄ‚Ë¡Ÿ Á«U◊Ê¥«U

(4) ’ÊÿÊ∑Ò§Á◊∑§‹ •ÊÚÄ‚Ë«U‡ÊŸ Á«U◊Ê¥«U

49. Identify the correct trend given below :

(Atomic No.=Ti : 22, Cr : 24 and Mo : 42)

(1) ∆o  of  [Cr(H2O)6]2+ >

[Mo(H2O)6]2+ and

∆o of [Ti(H2O)6]3+ > [Ti(H2O)6]2+

(2) ∆o  of  [Cr(H2O)6]2+

> [Mo(H2O)6]2+ and

∆o of [Ti(H2O)6]3+ < [Ti(H2O)6]2+

(3) ∆o  of  [Cr(H2O)6]2+

< [Mo(H2O)6]2+  and

∆o of [Ti(H2O)6]3+ > [Ti(H2O)6]2+

(4) ∆o  of  [Cr(H2O)6]2+

< [Mo(H2O)6]2+  and

∆o of [Ti(H2O)6]3+ < [Ti(H2O)6]2+

50. BOD stands for :

(1) Biological Oxygen Demand

(2) Bacterial Oxidation Demand

(3) Biochemical Oxygen Demand

(4) Biochemical Oxidation Demand
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51. A¡L$ L$pb®r_L$ k„ep¡S>_ C, H A_¡ S ^fph¡ R>¡. Å¡ s¡dp„
8% këaf lp¡e sp¡ k„ep¡S>__p¡ Þe|_sd (minimum)

AÏcpfip¡̂ p¡.  (`fdpÎhue hS>_ S _y„ =32 amu)
(1) 200 g mol−1

(2) 400 g mol−1

(3) 600 g mol−1

(4) 300 g mol−1

52. kps L$pb®_ `fdpÏAp¡hpmp A¡L$ lpCX²$p¡L$pb®_ L$ep¡ li¡
L¡$ S>¡dp„ A¡L$ r_ep¡̀ ¡ÞV$pCg A_¡ A¡L$ rh_pCg kd|l
^fph¡ R>¡ ?

(1) 2, 2-X$perd\pCg-4-`¡ÞV$u_

(2) ApCkp¡âp¡`pCg-2-åe|V$u_

(3) 4, 4-X$perd\pCg`¡ÞV$u_

(4) 2, 2-X$perd\pCg-3-`¡ÞV$u_

53. 5 L A¡L$ ApëL¡$__p k„̀ |Z® v$l_ dpV¡$ 25 L Ap¡[¼kS>__u
AphíeL$sp R>¡. b^p S> L$v$p¡ (volumes) AQm
sp`dp_ A_¡ v$bpZ dp`hpdp„ Aph¡g lp¡e sp¡ ApëL¡$_
L$ep¡ R>¡ ?

(1) C\¡_

(2) âp¡`¡_

(3) åe|V¡$_

(4) ApCkp¡åe|V¡_

51. ∞∑§ ∑§Ê’¸ÁŸ∑§ ÿÊÒÁª∑§ ◊¥ C, H ÃÕÊ S Áfll◊ÊŸ „Ò¥–
ÿÁŒ ß‚ ÿÊÒÁª∑§ ◊¥ 8% ‚À$»§⁄U „Ê ÃÊ ß‚∑§Ê ãÿÍŸÃ◊
•áÊÈ ÷Ê⁄U „ÊªÊ —

( S ∑§Ê ¬⁄U◊ÊáÊÈ ÷Ê⁄U =32 amu)

(1) 200 g mol−1

(2) 400 g mol−1

(3) 600 g mol−1

(4) 300 g mol−1

52. ‚ÊÃ ∑§Ê’¸Ÿ ¬⁄U◊ÊáÊÈ•Ê¥ flÊ‹Ê ∞∑§ „Êß«˛UÊ∑§Ê’¸Ÿ ∑§ÊÒŸ
„ÊªÊ Á¡‚◊¥ ∞∑§ ÁŸ•Ê¬Áã≈U‹ ‚◊Í„ ÃÕÊ ∞∑§ flÊßÁŸ‹
‚◊Í„ „Ê —

(1) 2, 2-«UÊß¸◊ÁÕ‹-4-¬ã≈UËŸ

(2) •Êß‚Ê¬˝ÊÁ¬‹-2-éÿÍÁ≈UŸ

(3) 4, 4-«UÊß¸◊ÁÕ‹¬ã≈UËŸ

(4) 2, 2-«UÊß¸◊ÁÕ‹-3-¬ã≈UËŸ

53. ∞∑§ ∞À∑§Ÿ ∑§Ë 5 L ◊ÊòÊÊ ∑§ ¬ÍáÊ¸ Œ„Ÿ ∑§ Á‹ÿ 25 L

•ÊÚÄ‚Ë¡Ÿ ∑§Ë •Êfl‡ÿ∑§ÃÊ „ÊÃË „Ò– ÿÁŒ ‚÷Ë •ÊÿÃŸ
◊ÊŸ∑§ ÃÊ¬ ÃÕÊ ŒÊ’ ¬⁄U ◊Ê¬ ªÿ „Ê¥, ÃÊ ∞À∑§Ÿ
„ÊªË —

(1) ∞ÕŸ

(2) ¬˝Ê¬Ÿ

(3) éÿÍ≈UŸ

(4) •Êß‚ÊéÿÍ≈UŸ

51. An organic compound contains C, H and
S. The minimum molecular weight of the
compound containing 8% sulphur is :

(atomic weight of S=32 amu)

(1) 200 g mol−1

(2) 400 g mol−1

(3) 600 g mol−1

(4) 300 g mol−1

52. The hydrocarbon with seven carbon atoms
containing a neopentyl and a vinyl group
is :

(1) 2, 2-dimethyl-4-pentene

(2) Isopropyl-2-butene

(3) 4, 4-dimethylpentene

(4) 2, 2-dimethyl-3-pentene

53. 5 L of an alkane requires 25 L of oxygen for
its complete combustion.  If all volumes are
measured at constant temperature and
pressure, the alkane is :

(1) Ethane

(2) Propane

(3) Butane

(4) Isobutane
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54. CH3MgBr _¡ rd\¡_p¡gdp„ Nfd L$fsp„ DÐ`Þ_ \sp¡
hpey ip¡̂ p¡.
(1) HBr

(2) rd\¡_

(3) C\¡_

(4) âp¡`¡_

55. b|hp¡-åg¡ÞL$ (Bouveault-Blanc) fuX$n_ âq¾$epdp„
\pe R>¡ :

(1) A¡kpCg l¡gpCX$_y„ H2/Pd kp\¡ qfX$n_.

(2) A¡õV$f_y„ Na/C2H5OH kp\¡ qfX$n_.

(3) L$pbp¡®r_g k„ep¡S>__y„ Na/Hg A_¡ HCl kp\¡
qfX$n_.

(4) A¡_lpCX²$pCX$_y„ LiAlH4 kp\¡ qfX$n_.

56. âp\rdL$, qÜrseL$ A_¡ s©rseL$ A¡dpC__¡ âc¡qv$s L$fsu
L$kp¡V$u _uQ¡_pdp„\u ip¡̂ p¡.

(1) L$pbp®gA¡dpC_ âq¾$ep
(2) C6H5SO2Cl

(3) k¡ÞXd¡ef âq¾$ep

(4) dõV$X®$ Ap¡Cg L$kp¡V$u

54. CH3MgBr ∑§Ê ◊ÕÒŸÊÚ‹ ◊¥ ª◊¸ ∑§⁄UŸ ¬⁄U ©à¬ÛÊ „ÊŸ
flÊ‹Ë ªÒ‚ „Ò —
(1) HBr

(2) ◊ÕÒŸ

(3) ∞ÕŸ

(4) ¬˝Ê¬Ÿ

55. ’ÍflÊ-é‹Ê¥∑§ Á⁄U«UÄ‡ÊŸ ¬˝Á∑˝§ÿÊ ◊¥ „ÊÃÊ „Ò —

(1) ∞Á‚‹ „Ò‹Êß«U ∑§Ê H2/Pd ‚ •¬øÿŸ–

(2) ∞S≈U⁄U ∑§Ê Na/C2H5OH ‚ •¬øÿŸ–

(3) ∑§Ê’Ê¸ÁŸ‹ ÿÊÒÁª∑§ ∑§Ê Na/Hg ÃÕÊ HCl ‚
•¬øÿŸ–

(4) ∞∑§ ∞Ÿ„Êß«˛UÊß«U ∑§Ê LiAlH4 ‚ •¬øÿŸ–

56. ¬˝ÊÕÁ◊∑§, ÁmÃËÿ∑§ ÃÕÊ ÃÎÃËÿ∑§ ∞◊ËŸÊ¥ ◊¥ •ãÃ⁄U ∑§⁄UŸ
∑§ Á‹ÿ ¬˝ÿÈÄÃ „ÊŸ flÊ‹Ê ¬⁄UËˇÊáÊ „Ò —

(1) ∑§ÊÁ’¸‹∞◊ËŸ •Á÷Á∑˝§ÿÊ
(2) C6H5SO2Cl

(3) ‚Òã«U◊Êÿ⁄U •Á÷Á∑˝§ÿÊ

(4) ◊S≈U«¸U •ÊÚÿ‹ ¬⁄UËˇÊáÊ

54. The gas evolved on heating CH3MgBr in
methanol is :

(1) HBr

(2) Methane

(3) Ethane

(4) Propane

55. Bouveault-Blanc reduction reaction
involves :

(1) Reduction of an acyl halide with
 H2/Pd.

(2) Reduction of an ester with
Na/C2H5OH.

(3) Reduction of a carbonyl compound
with Na/Hg and HCl.

(4) Reduction of an anhydride with
LiAlH4.

56. The test to distinguish primary,  secondary
and tertiary amines is :

(1) Carbylamine reaction

(2) C6H5SO2Cl

(3) Sandmeyer’s reaction

(4) Mustard oil test
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57. L$\_ : f¡ep¡_ A¡L$ A^®kp„ïg¡rjs blºgL$ R>¡. S>¡_p
NyZ^dp£ Ly$v$fsu L$`pk (cotton) L$fsp h ŷ kpfp
R>¡.

L$pfZ : A¡rkqV$g¡i_ hX¡$ k¡ëeygp¡T_p ep„rÓL$ A_¡ kp¦v$e®
^fphsp NyZ^dp£_¡ h ŷ kpfp iL$pe R>¡.

(1) L$\_ A_¡ L$pfZ b„_¡ kpQp R>¡. L$pfZ A¡ L$\_
dpV¡$_u kpQu kdS|>su R>¡.

(2) L$\_ A_¡ L$pfZ b„_¡ kpQp R>¡, `Z L$pfZ A¡
L$\_ dpV¡$_u kpQu kdS|>su _\u.

(3) L$\_ A¡ AkÐe rh^p_ R>¡ `Z L$pfZ A¡ kÐe
R>¡.

(4) L$\_ A_¡ L$pfZ b„_¡ AkÐe R>¡.

58. A¡õ`pqV®$L$ A¡rkX$ dpV¡$ _uQ¡_p¡ ¾$d Ýep_dp„ gp¡.

 

A¡õ`pqV®$L$ A¡rkX$_y„ pI (kdrhch tbvy$) ip¡̂ p¡.
(1) 1.88

(2) 3.65

(3) 5.74

(4) 2.77

57. ∑§ÕŸ : ⁄UÿÊÚŸ ∞∑§ •ḩ‚¥Á‡‹C ’„È‹∑§ „Ò Á¡‚∑§
ªÈáÊœ◊̧ ¬̋Ê∑Î§ÁÃ∑§ ∑§¬Ê‚ ‚ •Áœ∑§ •ë¿U
„Ò¥–

∑§Ê⁄UáÊ : ∞‚ËÁ≈U‹Ë∑§⁄UáÊ ‚ ‚‹È‹Ê‚ ∑§ ÿÊ¥ÁòÊ∑§
fl ‚ÊÒ¥Œÿ¸¬⁄U∑§ ªÈáÊœ◊ÊZ ∑§Ê ‚ÈœÊ⁄UÊ ¡Ê
‚∑§ÃÊ „Ò–

(1) “∑§ÕŸ” fl “∑§Ê⁄UáÊ” ŒÊŸÊ¥ ‚„Ë „Ò¥ ÃÕÊ “∑§Ê⁄áÊ”,
“∑§ÕŸ” ∑§Ë ‚„Ë √ÿÊÅÿÊ „Ò–

(2) “∑§ÕŸ” fl “∑§Ê⁄UáÊ” ŒÊŸÊ¥ ‚„Ë „Ò¥ Á∑§ãÃÈ “∑§Ê⁄UáÊ”,
“∑§ÕŸ” ∑§Ë ‚„Ë √ÿÊÅÿÊ Ÿ„Ë¥ „Ò–

(3) “∑§ÕŸ” ª‹Ã „Ò Á∑§ãÃÈ “∑§Ê⁄UáÊ” ‚„Ë „Ò–

(4) “∑§ÕŸ” fl “∑§Ê⁄UáÊ” ŒÊŸÊ¥ ª‹Ã „Ò¥–

58. ∞S¬ÊÁ≈¸U∑§ •ê‹ ∑§ ÁŸêŸÁ‹ÁπÃ •ŸÈ∑˝§◊ ¬⁄U ÁfløÊ⁄U
∑§ËÁ¡∞ —

        

∞S¬ÊÁ≈U¸∑§ •ê‹ ∑§Ê pI (‚◊Áfl÷fl Á’¥ŒÈ ) „Ò —
(1) 1.88

(2) 3.65

(3) 5.74

(4) 2.77

57. Assertion : Rayon is a semisynthetic
polymer whose properties
are better than natural cotton.

Reason :   Mechanical and aesthetic
properties of cellulose can be
improved by acetylation.

(1) Both assertion and reason are correct,
and the reason is the correct
explanation for the assertion.

(2) Both assertion and reason are correct,
but the reason is not the correct
explanation for the assertion.

(3) Assertion is incorrect statement, but
the reason is correct.

(4) Both assertion and reason are
incorrect.

58. Consider the following sequence for
aspartic acid :

        

The pI (isoelectric point) of aspartic acid
is :

(1) 1.88

(2) 3.65

(3) 5.74

(4) 2.77
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59. _uQ¡_pdp„\u L$ep L©$rÓd Nþep `v$p\p£_p¡ Nm`Z Ap„L$
(sweetness value) L¡$_ kyNf (cane sugar) _u
syg_pdp„ kp¥\u h^pf¡ R>¡.

(1) A¡õ`pV£_

(2) k¡L¡$fu_

(3) ky¾$pgp¡T

(4) A¡rgV¡$d

60. A¡N-Apëbydu_ kp¡g (egg-albumin sol) b_phhp
dpV¡$_u kp¥\u kpfu b„̂ b¡ksu ̀ Ý^rs _uQ¡_pdp„\u ip¡̂ p¡.

(1) IX$p_¡ kpQhu_¡ sp¡X$p¡ A_¡ s¡_p `pfv$i} cpN_¡
100 mL 5% w/V _p ghZue (saline)

ÖphZdp„ d¡mhu_¡ kpfu fus¡ lgphp¡.

(2) IX$p_¡ kpQhu_¡ sp¡X$p¡ A_¡ s¡_p a¼s ̀ ump cpN_¡
100 mL 5% w/V _p ghZue (saline)

ÖphZdp„ d¡mhu_¡ kpfu fus¡ lgphp¡.

(3) IX$p_¡ DL$msp `pZudp„ 10 rdr_V$ dpV¡$ fpMp¡
s¡_u R>pg v|$f L$ep® bpv$ s¡_p¡ ka¡v$ cpN
100 mL 5% w/V _p ghZue (saline)

ÖphZdp„ ep„rÓL$ i¡L$f (shaker) hX¡$ kdp„NuL©$s
(homogenize) L$fp¡.

(4) IX$p_¡ DL$msp `pZudp„ 10 rdr_V$ dpV¡$ fpMp¡
s¡_u R>pg v|$f L$ep® bpv$ s¡_p `ump¡ cpN
100 mL 5% w/V _p ghZue (saline)

ÖphZdp„ ep„rÓL$ i¡L$f (shaker) hX¡$ kdp„NuL©$s
(homogenize) L$fp¡.

59. fl„ ∑Î§ÁòÊ◊ ◊œÈ⁄U∑§ Á¡‚∑§Ê ßˇÊÈ ‡Ê∑¸§⁄UÊ ∑§Ë ÃÈ‹ŸÊ ◊¥
◊ÊœÈÿ¸◊ÊŸ ‚’‚ •Áœ∑§ „Ò —

(1) ∞‚¬Ê≈¸UŸ

(2) ‚Ò∑§⁄UËŸ

(3) ‚È∑˝§Ê‹Ê‚

(4) ∞‹Ë≈U◊

60. •¥«U ∞ÀéÿÍÁ◊Ÿ ∑§Ê ‚ÊÚ‹ ’ŸÊŸ ∑§Ë ‚’‚ ©ÁøÃ ÁflÁœ
„Ò —

(1) •¥«U ∑§Ê äÿÊŸ¬Ífl¸∑§ ÃÊ«∏¥ •ÊÒ⁄U ©‚∑§ ¬Ê⁄UŒ‡ÊË¸
÷Êª ∑§Ê 100 mL 5% w/V ‹fláÊ ¡‹ ◊¥
Á◊‹Ê ∑§⁄U •ë¿UË Ã⁄U„ Á„‹Êÿ¥–

(2) •¥«U ∑§Ê äÿÊŸ¬Ífl¸∑§ ÃÊ«∏¥ •ÊÒ⁄U ©‚∑§ ¬Ë‹ ÷Êª
∑§Ê 100 mL 5% w/V ‹fláÊ ¡‹ ◊¥ Á◊‹Ê
∑§⁄U •ë¿UË Ã⁄U„ Á„‹Êÿ¥–

(3) •¥«U ∑§Ê ©’‹Ã ¡‹ ◊¥  10 Á◊Ÿ≈U Ã∑§ ⁄Uπ¥ –
©‚∑§Ê Á¿U‹∑§Ê ©ÃÊ⁄UŸ ∑§ ¬‡øÊÃ˜ ©‚∑§ ‚»§Œ
÷Êª ∑§Ê 100 mL  5% w/V  ‹fláÊ ¡‹ ◊¥
Á◊‹Êÿ¥ •ÊÒ⁄U ÿÊ¥ÁòÊ∑§ „ÁÀ‹òÊ ◊¥ ‚◊Ê¥ªË∑Î§Ã ∑§⁄¥U–

(4) •¥«U ∑§Ê ©’‹Ã ¡‹ ◊¥ 10 Á◊Ÿ≈U Ã∑§ ⁄Uπ¥–
©‚∑§Ê Á¿U‹∑§Ê ©ÃÊ⁄UŸ ∑§ ¬‡øÊÃ˜ ©‚∑§ ¬Ë‹
÷Êª ∑§Ê 100 mL  5% w/V ‹fláÊ ¡‹ ◊¥
Á◊‹Êÿ¥ •ÊÒ⁄U ÿÊ¥ÁòÊ∑§ „ÁÀ‹òÊ ◊¥ ‚◊Ê¥ªË∑Î§Ã ∑§⁄¥U–

59. The artificial sweetener that has the highest
sweetness value in comparison to cane
sugar is :

(1) Aspartane

(2) Saccharin

(3) Sucralose

(4) Alitame

60. The most appropriate method of making
egg-albumin sol is :

(1) Break an egg carefully and transfer
the transparent part of the content to
100 mL of 5% w/V saline solution
and stir well.

(2) Break an egg carefully and transfer
only the yellow part of the content to
100 mL of 5% w/V saline solution
and stir well.

(3) Keep the egg in boiling water for 10
minutes.  After removing the shell,
transfer the white part of the content
to 100 mL of 5% w/V saline solution
and homogenize with a mechanical
shaker.

(4) Keep the egg in boiling water for 10
minutes. After removing the shell,
transfer the yellow part of the content
to 100 mL of 5% w/V saline solution
and homogenize with a mechanical
shaker.
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61. ^pfp¡ L¡$ x e R, x ≠ 0, x ≠ 1 dpV¡$ 0

1
 ( ) 

1 
f x

x
= 

− 

A_¡ f
n+1 (x)=f0 (fn(x)), n=0, 1, 2, . . . sp¡ lh¡

100 1 2

2 3
(3) 

3 2
f f f

   
   
   

+  + =

(1)
8

3

(2)
5

3

(3)
4

3

(4)
1

3

62. ApN®ÞX$ kdsgdp„ 2+i \u v$ip®h¡g tbvy$ A¡L$ A¡L$d
|̀h® sfa Mk¡ R>¡, Ðepfbpv$ 2 A¡L$d DÑf sfa Mk¡ R>¡

A_¡ Ðep„\u R>¡hV¡$ 2 2  A¡L$d _¥F>Ðe sfa Mk¡ R>¡.
ApN®ÞX$ kdsgdp„ Ap tbvy$_y„ _hy„ õ\p_ L$C k„¿ep\u
v$ip®hhpdp„ Aph¡ ?
(1) 2+2i

(2) 1+i

(3) −1−i

(4) −2−2i

61. x  e  R, x ≠ 0, x ≠ 1 ∑§ Á‹∞ ◊ÊŸÊ 0

1
 ( ) 

1 
f x

x
= 

− 

ÃÕÊ  f
n+1 (x)=f0 (fn(x)), n=0, 1, 2, . . . „Ò, ÃÊ

100 1 2

2 3
(3) 

3 2
f f f

   
   
   

+  +  ’⁄UÊ’⁄U „Ò —

(1)
8

3

(2)
5

3

(3)
4

3

(4)
1

3

62. •Ê⁄Uªá«U ‚◊Ã‹ ◊¥ 2+i mÊ⁄UÊ ÁŸÁŒ¸c≈U Á’¥ŒÈ, 1 ß∑§Êß¸
¬Ífl¸ ÁŒ‡ÊÊ ◊¥ ø‹ÃÊ „Ò •ÊÒ⁄U Á»§⁄U 2 ß∑§Êß¸ ©ûÊ⁄U ÁŒ‡ÊÊ ◊¥

ø‹ÃÊ „Ò ÃÕÊ •ãÃ ◊¥ 2 2  ß∑§Êß¸ ŒÁˇÊáÊ-¬Á‡ø◊
ÁŒ‡ÊÊ ◊¥ ¡ÊÃÊ „Ò– ÃÊ •Ê⁄Uªá«U ‚◊Ã‹ ◊¥ ß‚∑§Ê ŸÿÊ
SÕÊŸ Á¡‚ Á’¥ŒÈ mÊ⁄UÊ ÁŸÁŒ¸c≈U „ÊÃÊ „Ò, fl„ „Ò —
(1) 2+2i

(2) 1+i

(3) −1−i

(4) −2−2i

61. For x e R, x ≠ 0, x ≠ 1, let 0

1
 ( ) 

1 
f x

x
= 

− 

 and

f
n+1 (x)=f0 (fn(x)), n=0, 1, 2, . . . Then the

value of 100 1 2

2 3
(3) 

3 2
f f f

   
   
   

+  + is equal

to :

(1)
8

3

(2)
5

3

(3)
4

3

(4)
1

3

62. The point represented by 2+i in the
Argand plane moves 1 unit eastwards, then
2 units northwards and finally from there

2 2  units in the south-westwards
direction.  Then its new position in the
Argand plane is at the point represented
by :

(1) 2+2i

(2) 1+i

(3) −1−i

(4) −2−2i
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63. Å¡ kduL$fZp¡ x2+bx−1=0 A_¡ x2+x+b=0

_¡ −1 rkhpe_y„ A¡L$ kpdpÞe buS> lp¡e sp¡ |b|

bfpbf :

(1) 2

(2) 2

(3) 3

(4) 3

64. Å¡ 

3 1

2 2
P 

1 3
 
2 2

 
 
 
 
 
 

= 

−

, 
1 1

A 
0 1

 
 
 

=  A_¡

Q=PAPT lp¡e sp¡ PT Q2015 P bfpbf :

(1)
0 2015

0 0

 
 
 

(2)
2015 1

0 2015

 
 
 

(3)
2015 0

1 2015

 
 
 

(4)
1 2015

0 1

 
 
 

63. ÿÁŒ ‚◊Ë∑§⁄UáÊÊ¥ x2+bx−1=0 ÃÕÊ  x2+x+b=0

∑§Ê −1 ‚ Á÷ãŸ ∞∑§ ‚Ê¥¤ÊÊ ◊Í‹ „Ò, ÃÊ |b| ’⁄UÊ’⁄U
„Ò —

(1) 2

(2) 2

(3) 3

(4) 3

64. ÿÁŒ 

3 1

2 2
P 

1 3
 
2 2

 
 
 
 
 
 

= 

−

, 
1 1

A 
0 1

 
 
 

=  ÃÕÊ

Q=PAPT „Ò, ÃÊ PT Q2015 P „Ò —

(1)
0 2015

0 0

 
 
 

(2)
2015 1

0 2015

 
 
 

(3)
2015 0

1 2015

 
 
 

(4)
1 2015

0 1

 
 
 

63. If the equations x2+bx−1=0 and
x2+x+b=0 have a common root different
from −1, then |b| is equal to :

(1) 2

(2) 2

(3) 3

(4) 3

64. If 

3 1

2 2
P 

1 3
 
2 2

 
 
 
 
 
 

= 

−

, 
1 1

A 
0 1

 
 
 

=  and

Q=PAPT, then PT Q2015 P is :

(1)
0 2015

0 0

 
 
 

(2)
2015 1

0 2015

 
 
 

(3)
2015 0

1 2015

 
 
 

(4)
1 2015

0 1

 
 
 
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65. kduL$fZ 
cos sin sin 

sin cos sin 0

sin sin cos 

x x x

x x x

x x x

 =  _p A„sfpg

 
4 4
,

 
  

π π

 −  dp„ Aph¡g rcÞ_ buÅ¡_u k„¿ep L¡$V$gu

li¡ ?
(1) 4

(2) 3

(3) 2

(4) 1

66. iåv$ “MEDITERRANEAN” _p„ Anfp¡_p¡ D`ep¡N
L$fu Qpf Anfp¡ hpmp (A\® lp¡hp¡ S>ê$fu _\u) L¡$ S>¡_p¡
â\d Anf R A_¡ Qp¡\p¡ Anf E lp¡e s¡hp sdpd
iåv$p¡_u k„¿ep L¡$V$gu \pe ?

(1)
( )

3

11!

2!

(2) 110

(3) 56

(4) 59

65. ‚◊Ë∑§⁄UáÊ 
cos sin sin 

sin cos sin 0

sin sin cos 

x x x

x x x

x x x

 = , ∑§ •¥Ã⁄UÊ‹

 
4 4
,

 
  

π π

 −  ◊¥ Á÷ãŸ flÊSÃÁfl∑§ ◊Í‹Ê¥ ∑§Ë ‚¥ÅÿÊ „Ò —

(1) 4

(2) 3

(3) 2

(4) 1

66. ‡ÊéŒ “MEDITERRANEAN” ∑§ •ˇÊ⁄UÊ¥ ‚ øÊ⁄U
•ˇÊ⁄UÊ¥ ∑§ ∞‚ ‡ÊéŒ (øÊ„ •Õ¸„ËŸ „Ê¥) ’ŸÊŸ „Ò¥ Á¡Ÿ∑§Ê
¬„‹Ê •ˇÊ⁄U R ÃÕÊ øÊÒÕÊ •ˇÊ⁄U E „Ê, ÃÊ ∞‚ ‚÷Ë
‡ÊéŒÊ¥ ∑§Ë ∑È§‹ ‚¥ÅÿÊ „Ò —

(1)
( )

3

11!

2!

(2) 110

(3) 56

(4) 59

65. The number of distinct real roots of the

equation, 

cos sin sin 

sin cos sin 0

sin sin cos 

x x x

x x x

x x x

 =  in the

interval  
4 4
,

 
  

π π

 −  is :

(1) 4

(2) 3

(3) 2

(4) 1

66. If the four letter words (need not be
meaningful ) are to be formed using the
letters from the word
“MEDITERRANEAN”  such that the first
letter is R and the fourth letter is E, then
the total number of all such words is :

(1)
( )

3

11!

2!

(2) 110

(3) 56

(4) 59
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67. Å¡ (1+x)2016+x(1+x)2015+x2(1+x)2014

+......+x2016=
2016

 0

 i
i

i

a x∑
= 

, x e R, x ≠−1 ; sp¡

a17 =

(1)
2017!

17!  2000!

(2)
2016!

17!  1999!

(3)
2017!

2000!

(4)
2016!

16!

68. ^pfp¡ L¡$ ̂ _ hpõsrhL$ k„¿epAp¡ x, y, z A¡hu R>¡ L¡$ S>¡\u
x+y+z=12 A_¡ x3y4z5=(0.1) (600)3. sp¡
x3+y3+z3=

(1) 270

(2) 258

(3) 342

(4) 216

67. x e R, x ≠−1 ∑§ Á‹∞, ÿÁŒ

(1+x)2016+x(1+x)2015+x2(1+x)2014

+......+x2016=
2016

 0

 i
i

i

a x∑
= 

 „Ò, ÃÊ a17 ’⁄UÊ’⁄U „Ò —

(1)
2017!

17!  2000!

(2)
2016!

17!  1999!

(3)
2017!

2000!

(4)
2016!

16!

68. ◊ÊŸÊ x, y, z ∞‚Ë œŸÊà◊∑§ flÊSÃÁfl∑§ ‚¥ÅÿÊ∞° „Ò¥ Á∑§,
x+y+z=12 ÃÕÊ x3y4z5=(0.1) (600)3 „Ò, ÃÊ
x3+y3+z3 ’⁄UÊ’⁄U „Ò —
(1) 270

(2) 258

(3) 342

(4) 216

67. For x e R, x ≠−1, if

(1+x)2016+x(1+x)2015+x2(1+x)2014

+......+x2016=
2016

 0

 i
i

i

a x∑
= 

, then a17 is equal

to :

(1)
2017!

17!  2000!

(2)
2016!

17!  1999!

(3)
2017!

2000!

(4)
2016!

16!

68. Let x, y, z be positive real numbers
such that x+y+z=12 and
x3y4z5=(0.1) (600)3.  Then x3+y3+z3 is
equal to :

(1) 270

(2) 258

(3) 342

(4) 216
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69.
1515

2

15
1 1

C

C

r

rr

r

 
  
 

∑
−= 

=

(1) 560

(2) 680

(3) 1240

(4) 1085

70. Å¡ 
2

3

2

4
lim 1 

x

x

a
e ,

x x→∞

 
 
 

+  − =  sp¡ ‘a’ =

(1) 2

(2)
3

2

(3)
2

3

(4)
1

2

69.
1515

2

15
1 1

C

C

r

rr

r

 
  
 

∑
−= 

 ∑§Ê ◊ÊŸ „Ò —

(1) 560

(2) 680

(3) 1240

(4) 1085

70. ÿÁŒ 

2

3

2

4
lim 1 

x

x

a

e

x x→∞

 
 
 

+  − =  „Ò, ÃÊ ‘a’ ’⁄UÊ’⁄U

„Ò —
(1) 2

(2)
3

2

(3)
2

3

(4)
1

2

69. The value of 
1515

2

15
1 1

C

C

r

rr

r

 
  
 

∑
−= 

 is equal

to :

(1) 560

(2) 680

(3) 1240

(4) 1085

70. If 

2

3

2

4
lim 1 

x

x

a
e ,

x x→∞

 
 
 

+  − = then ‘a’ is

equal to :

(1) 2

(2)
3

2

(3)
2

3

(4)
1

2
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71. Å¡ rh ¡̂e

f(x)=
( )1

                             1

 cos   1 2

x, x

a x b , x

<


≤ ≤
−

−

+ + 

x=1 ApNm rhL$g_ue lp¡e sp¡ 
a

b
=

(1)
2

2

π  − 

(2)
2

2

π − − 

(3)
2

2

π + 

(4) −1−cos−1(2)

72. Å¡ h¾$ x=4t2+3, y=8t3−1, t e R, _p¡ P tbvy$
ApNm_p¡ õ`i®L$, âpQg t kp\¡, h¾$_¡ afuhpf Q tbvy$A¡
dm¡ R>¡ sp¡ Q tbvy$_p„ epd R>¡:
(1) (t2+3, −t3−1)

(2) (4t2+3, −8t3−1)

(3) (t2+3, t3−1)

(4) (16t2+3, −64t3−1)

71. ÿÁŒ »§‹Ÿ

f(x)=
( )1

                             1

 cos   1 2

x, x

a x b , x

<


≤ ≤
−

−

+ + 

x=1 ¬⁄U •fl∑§‹ŸËÿ „Ò, ÃÊ 
a

b
 ∑§Ê ◊ÊŸ „Ò —

(1)
2

2

π  − 

(2)
2

2

π − − 

(3)
2

2

π + 

(4) −1−cos−1(2)

72. ÿÁŒ fl∑˝§ x=4t2+3, y=8t3−1, t e R ∑§ Á’¥ŒÈ P,

t ¬˝Êø‹ ∑§ ‚ÊÕ, ¬⁄U S¬‡Ê¸ ⁄UπÊ, fl∑˝§ ∑§Ê ŒÈ’Ê⁄UÊ Á’¥ŒÈ
Q ¬⁄U Á◊‹ÃË „Ò, ÃÊ Q ∑§ ÁŸŒ¸‡ÊÊ¥∑§ „Ò¥ —
(1) (t2+3, −t3−1)

(2) (4t2+3, −8t3−1)

(3) (t2+3, t3−1)

(4) (16t2+3, −64t3−1)

71. If the function

f(x)=
( )1

                             1

 cos   1 2

x, x

a x b , x

<


≤ ≤
−

−

+ + 

is differentiable at x=1, then 
a

b
 is equal

to :

(1)
2

2

π  − 

(2)
2

2

π − − 

(3)
2

2

π + 

(4) −1−cos−1(2)

72. If the tangent at a point P, with parameter
t, on the curve x=4t2+3, y=8t3−1, t e R,
meets the curve again at a point Q, then the
coordinates of Q are :

(1) (t2+3, −t3−1)

(2) (4t2+3, −8t3−1)

(3) (t2+3, t3−1)

(4) (16t2+3, −64t3−1)
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73. h¾$ y=x2−4 D`f_p„ tbvy$Ap¡\u ENdtbvy$_y„ Þe|_Ñd
A„sf L¡$V$gy„ \pe ?

(1)
19

2

(2)
15

2

(3)
15

2

(4)
19

2

74. Å¡

 ( ) ( )
A B

3
tan C tan ,

cos 2 sin2

dx
x x k

x x
= + +

Äep„ k A¡ k„L$g__p¡ AQmp„L$ R>¡, sp¡ A+B+C=

(1)
21

5

(2)
16

5

(3)
7

10

(4)
27

10

73. fl∑˝§ y=x2−4 ∑§ ∞∑§ Á’¥ŒÈ ‚ ◊Í‹ Á’¥ŒÈ ∑§Ë ãÿÍŸÃ◊
ŒÍ⁄UË „Ò —

(1)
19

2

(2)
15

2

(3)
15

2

(4)
19

2

74. ÿÁŒ

( ) ( )
A B

3
tan C tan

cos 2 sin2

dx
x x k

x x
= + +

„Ò, ¡„Ê° k ‚◊Ê∑§‹Ÿ •ø⁄U „Ò, ÃÊ A+B+C ’⁄UÊ’⁄U
„Ò —

(1)
21

5

(2)
16

5

(3)
7

10

(4)
27

10

73. The minimum distance of a point on the
curve y=x2−4 from the origin is :

(1)
19

2

(2)
15

2

(3)
15

2

(4)
19

2

74. If

( ) ( )
A B

3
tan C tan ,

cos 2 sin2

dx
x x k

x x
= + +

where k is a constant of integration, then
A+B+C equals :

(1)
21

5

(2)
16

5

(3)
7

10

(4)
27

10
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75. Å¡

      

1 11 1 2

0 0
2 tan cot (1 )xdx x x dx,∫ ∫
− −

= − +

sp¡ 
1 1 2

0
tan (1 ) x x dx∫
−

−+  =

(1) log4

(2) log 2
2

+
π

(3) log2

(4) log 4
2

π

 − 

76. âv$¡i
A={(x, y)|y ≥ x2−5x+4, x+y ≥ 1, y ≤ 0} _y„
n¡Óam (Qp¡.A¡L$ddp„) L¡$V$gy„ \i¡ ?

(1)
7

2

(2)
19

6

(3)
13

6

(4)
17

6

75. ÿÁŒ

      

1 11 1 2

0 0
2 tan cot (1 )xdx x x dx∫ ∫
− −

= − +  „Ò,

ÃÊ

1 1 2

0
tan (1 ) x x dx∫
−

−+  ’⁄UÊ’⁄U „Ò —

(1) log4

(2) log 2
2

+
π

(3) log2

(4) log 4
2

π

 − 

76. A = {(x, y)|y ≥ x2−5x+4, x+y ≥ 1, y ≤ 0}

mÊ⁄UÊ ÁŸœÊ¸Á⁄UÃ ˇÊòÊ ∑§Ê ˇÊòÊ»§‹ (flª¸ ß∑§ÊßÿÊ¥ ◊¥) „Ò —

(1)
7

2

(2)
19

6

(3)
13

6

(4)
17

6

75. If       

1 11 1 2

0 0
2 tan cot (1 )xdx x x dx,∫ ∫
− −

= − +

then 
1 1 2

0
tan (1 ) x x dx∫
−

−+  is equal to :

(1) log4

(2) log 2
2

+
π

(3) log2

(4) log 4
2

π

 − 

76. The area (in sq. units) of the region
described by
A={(x, y)|y ≥ x2−5x+4, x+y ≥ 1, y ≤ 0}
is :

(1)
7

2

(2)
19

6

(3)
13

6

(4)
17

6
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77. Å¡ rh ¡̂e f (x) A„sfpg (0, ∞) D`f rhL$g_ue lp¡e

s\p f (1) = 1 A_¡ lim
t x→

  
2 2( )  ( )

  1
  

t f x x f t

t x

−

=

−

âÐe¡L$ x>0 dpV¡$ lp¡e sp¡ ( )3
2

f =

(1)
13

6

(2)
23

18

(3)
25

9

(4)
31

18

78. f ¡MpAp ¡     1
3 4

yx
+ =  A_¡     1

4 3

yx
+ =  _p „

R>¡v$dp„\u ̀ kpf \su A¡L$ Qrgs f¡Mp epdpnp¡_¡ tbvy$Ap¡
A A_¡ B, (A ≠ B) dp„ dm¡ R>¡.  f¡MpM„X$ AB _p
dÝetbvy$_p¡ tbvy$`\ L$ep kduL$fZ_y„ kdp^p_ L$fi¡ ?
(1) 6xy=7(x+y)

(2) 4(x+y)2−28(x+y)+49=0

(3) 7xy=6(x+y)

(4) 14(x+y)2−97(x+y)+168=0

77. ÿÁŒ f (x), •¥Ã⁄UÊ‹ (0, ∞) ◊¥ ∞∑§ ∞‚Ê •fl∑§‹ŸËÿ
»§‹Ÿ „Ò Á∑§ f (1) = 1 ÃÕÊ ¬˝àÿ∑§ x>0 ∑§ Á‹∞,

lim
t x→

2 2( )  ( )
  1

  

t f x x f t

t x

−

=

−

 „Ò, ÃÊ  ( )3
2

f  ’⁄UÊ’⁄U

„Ò —

(1)
13

6

(2)
23

18

(3)
25

9

(4)
31

18

78. ÿÁŒ ⁄  UπÊ•Ê  ¥     1
3 4

yx
+ =  ÃÕÊ     1

4 3

yx
+ =

∑§ ¬˝ÁÃë¿UŒŸ ‚ „Ê∑§⁄U ¡ÊŸ flÊ‹Ë ∞∑§ ø⁄U ⁄UπÊ ß‚
¬˝∑§Ê⁄U πË¥øË ªß¸ „Ò Á∑§ ÿ„ ÁŸŒ¸‡ÊÊ¥∑§ •ˇÊÊ¥ ∑§Ê
A ÃÕÊ B, (A ≠ B) ¬⁄U Á◊‹ÃË „Ò, ÃÊ AB ∑§ ◊äÿÁ’¥ŒÈ
∑§Ê Á’¥ŒÈ¬Õ „Ò —
(1) 6xy=7(x+y)

(2) 4(x+y)2−28(x+y)+49=0

(3) 7xy=6(x+y)

(4) 14(x+y)2−97(x+y)+168=0

77. If f (x) is a differentiable function in the
interval (0, ∞) such that f  (1) = 1 and

lim
t x→

  
2 2( )  ( )

  1
  

t f x x f t

t x

−

=

−

, for each x>0,

then ( )3
2

f  is equal to :

(1)
13

6

(2)
23

18

(3)
25

9

(4)
31

18

78. If a variable line drawn through the

intersection of the lines     1
3 4

yx
+ =  and

    1
4 3

yx
+ = , meets the coordinate axes at

A and B, (A  ≠  B), then the locus of the
midpoint of AB is :

(1) 6xy=7(x+y)

(2) 4(x+y)2−28(x+y)+49=0

(3) 7xy=6(x+y)

(4) 14(x+y)2−97(x+y)+168=0
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79. tbvy$ (2, 1) _y„ 2 3  A¡L$d\u f¡Mp L : x−y=4 _¡

kdp„sf õ\p_p„sfZ L$fhpdp„ Aph¡ R>¡. Å¡ Ap _hy„ tbvy$
Q ÓuÅ QfZdp„ Aph¡g lp¡e sp¡ Q dp„\u `kpf \su
A_¡ L _¡ g„b lp¡e s¡hu f¡Mp_y„ kduL$fZ R>¡:

(1) x+y= 2 6−

(2) x+y= 3 3 6−

(3) x+y= 3 2 6−

(4) 2x+2y= 1 6−

80. A¡L$ hsy®m (−2, 4) dp„\u `kpf \pe R>¡ A_¡
y-An_¡ tbvy$ (0, 2) ApNm õ`i£ R>¡. _uQ¡_pdp„\u
L$ey„ kduL$fZ Ap hsy®m_p„ ìepk_¡ kdphsu f¡Mp
v$ip®hi¡ ?
(1) 4x+5y−6=0

(2) 2x−3y+10=0

(3) 3x+4y−3=0

(4) 5x+2y+4=0

81. ^pfp¡ L¡$ a A_¡ b A_y¾$d¡ A¡ Arshge_p„ A ®̂ dy¿eAn
A_¡ A ®̂ A_ybÝ^ An_p„ dp` R>¡ S>¡_u DÐL¡$ÞÖsp
kduL$fZ 9e2−18e+5=0 _y„ kdp^p_ L$f¡ R>¡. Å¡
S(5, 0) A¡ _prc A_¡ A_yê$` r_eprdL$p 5x=9 lp¡e
sp¡ Ap Arshge dpV¡$ a2−b2 bfpbf :
(1) 7

(2) −7

(3) 5

(4) −5

79. Á’¥ŒÈ (2, 1) ∑§Ê ⁄UπÊ L : x−y=4 ∑§ ‚◊Ê¥Ã⁄U,

2 3 ß∑§Êß¸ SÕÊŸÊãÃÁ⁄UÃ Á∑§ÿÊ ªÿÊ–  ÿÁŒ ŸÿÊ Á’¥ŒÈ

Q ÃË‚⁄U øÃÈÕÊZ‡Ê ◊¥ ÁSÕÃ „Ò, ÃÊ Á’¥ŒÈ Q ‚ „Ê∑§⁄U ¡ÊŸ
flÊ‹Ë ÃÕÊ L ∑§ ‹¥’flÃ ⁄UπÊ ∑§Ê ‚◊Ë∑§⁄UáÊ „Ò —

(1) x+y= 2 6−

(2) x+y= 3 3 6−

(3) x+y= 3 2 6−

(4) 2x+2y= 1 6−

80. ∞∑§ flÎûÊ Á’¥ŒÈ (−2, 4) ‚ „Ê ∑§⁄U ¡ÊÃÊ „Ò ÃÕÊ y-•ˇÊ
∑§Ê (0, 2) ¬⁄U S¬‡Ê¸ ∑§⁄UÃÊ „Ò–  ÁŸêŸ ◊¥ ‚ ∑§ÊÒŸ ‚Ê ∞∑§
‚◊Ë∑§⁄UáÊ ß‚ flÎûÊ ∑§ √ÿÊ‚ ∑§Ê ÁŸM§Á¬Ã ∑§⁄UÃÊ „Ò?
(1) 4x+5y−6=0

(2) 2x−3y+10=0

(3) 3x+4y−3=0

(4) 5x+2y+4=0

81. ◊ÊŸÊ a ÃÕÊ b ∑˝§◊‡Ê—, ∞∑§ •ÁÃ¬⁄Ufl‹ÿ Á¡‚∑§Ë
©à∑¥§Œ˝ÃÊ ‚◊Ë∑§⁄UáÊ 9e2−18e+5=0 ∑§Ê ‚¥ÃÈc≈U ∑§⁄UÃË
„Ò, ∑§ •œ¸•ŸÈ¬˝SÕ •ˇÊ ÃÕÊ •œ¸‚¥ÿÈÇ◊Ë •ˇÊ „Ò¥–
ÿÁŒ S(5, 0) ß‚ •ÁÃ¬⁄Ufl‹ÿ ∑§Ë ∞∑§ ŸÊÁ÷ ÃÕÊ
5x=9 ‚¥ªÃ ÁŸÿãÃÊ (directrix) „Ò, ÃÊ a2−b2 ’⁄UÊ’⁄U
„Ò —
(1) 7

(2) −7

(3) 5

(4) −5

79. The point (2, 1) is translated parallel to the

line L : x−y=4 by 2 3 units. If the new

point Q lies in the third quadrant, then the
equation of the line passing through Q and
perpendicular to L is :

(1) x+y= 2 6−

(2) x+y= 3 3 6−

(3) x+y= 3 2 6−

(4) 2x+2y= 1 6−

80. A circle passes through (−2, 4) and touches
the y-axis at (0, 2).  Which one of the
following equations can represent a
diameter of this circle ?

(1) 4x+5y−6=0

(2) 2x−3y+10=0

(3) 3x+4y−3=0

(4) 5x+2y+4=0

81. Let a and b respectively be the semi-
transverse and semi-conjugate axes of a
hyperbola whose eccentricity satisfies the
equation 9e2−18e+5=0.  If S(5, 0) is a focus
and 5x=9 is the corresponding directrix of
this hyperbola, then a2−b2 is equal to :

(1) 7

(2) −7

(3) 5

(4) −5
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82. Å¡ D`hge 
22

    1
27 3

yx
+ =  _p¡ õ`i®L$, epdpnp¡_¡

A A_¡ B tbvy$dp„ dmsp¡ lp¡s s\p Å¡ O ENdtbvy$
lp¡e sp¡ rÓL$p¡Z OAB _y„ gOyÑd n¡Óam (Qp¡.A¡L$ddp„)
L¡$V$gy„ \pe ?

(1)
9

2

(2) 3 3

(3) 9 3

(4) 9

83. f¡MpAp¡     
2 2 1

yx z
= =  A_¡

  4  2   5
    

  1 8 4

yx z−+ −
= =

−
 hÃQ¡_y„ gOysd A„sf

L$ep  A„sfpgdp„ Aph¡g R>¡ ?
(1) [0, 1)

(2) [1, 2)

(3) (2, 3]

(4) (3, 4]

82. ÿÁŒ ŒËÉÊ¸flÎûÊ 
22

    1
27 3

yx
+ = ∑§ ∞∑§ Á’¥ŒÈ ¬⁄U πË¥øË

ªß¸ S¬‡Ê¸ ⁄UπÊ, ÁŸŒ¸‡ÊÊ¥∑§ •ˇÊÊ¥ ∑§Ê A ÃÕÊ B ¬⁄U Á◊‹ÃË
„Ò ÃÕÊ O ◊Í‹ Á’¥ŒÈ „Ò, ÃÊ ÁòÊ÷È¡ OAB ∑§Ê ãÿÍŸÃ◊
ˇÊòÊ»§‹ (flª¸ ß∑§ÊßÿÊ¥ ◊¥) „Ò —

(1)
9

2

(2) 3 3

(3) 9 3

(4) 9

83. ⁄UπÊ•Ê¥     
2 2 1

yx z
= =  ÃÕÊ

  4  2   5
    

  1 8 4

yx z−+ −
= =

−
 ∑§ ’Ëø ∑§Ë ãÿÍŸÃ◊

ŒÍ⁄UË, Á¡‚ •¥Ã⁄UÊ‹ ◊¥ „Ò, fl„ „Ò —
(1) [0, 1)

(2) [1, 2)

(3) (2, 3]

(4) (3, 4]

82. If the tangent at a point on the ellipse

22

    1
27 3

yx
+ =  meets the coordinate axes at

A and B, and O is the origin, then the
minimum area (in sq. units) of the triangle
OAB is :

(1)
9

2

(2) 3 3

(3) 9 3

(4) 9

83. The shortest distance between the lines

    
2 2 1

yx z
= = and

  4  2   5
    

  1 8 4

yx z−+ −
= =

−

lies in the interval :

(1) [0, 1)

(2) [1, 2)

(3) (2, 3]

(4) (3, 4]



SET - 04          ENGLISH SET - 04            HINDI SET - 04          GUJARATI

Set - 04 44

84. tbvy$ (1, 2, 2) dp„\u `kpf \sp„ A_¡ kdsgp¡
x−y+2z=3 A_¡ 2x−2y+z+12=0 _¡ g„b
lp¡e s¡hp kdsg_y„ tbv$y$ (1, −2, 4) \u A„sf L¡$V$gy„
\pe ?

(1) 2 2

(2) 2

(3) 2

(4)
1

2

85. ^pfp¡ L¡$ rÓL$p¡Z ABC dp„ rifp¡tbvy$ A ApNm L$pV$M|Zp¡
fQpe R>¡. Å¡ tbvy$ A, B A_¡ C _p„ õ\p_ kqv$ip¡

A_ y¾ $d ¡  3 , 3i j k i j p k
∧ ∧ ∧ ∧ ∧ ∧

        + −  − + +  A_¡

5 4i q j k
∧ ∧ ∧

 +  −  lp¡e sp¡, tbvy$ (p, q) S>¡ f¡Mp D`f

Aph¡g R>¡ s¡

(1) x-An_¡ kdp„sf R>¡.

(2) y-An_¡ kdp„sf R>¡.

(3) ^_ x-An kp\¡ gOyL$p¡Z b_ph¡ R>¡.

(4) ^_ x-An kp\¡ NyfyL$p¡Z b_ph¡ R>¡.

84. Á’¥ŒÈ (1, −2, 4) ∑§Ë ©‚ ‚◊Ã‹ ‚ ŒÍ⁄UË, ¡Ê Á’¥ŒÈ
(1, 2, 2) ‚ „Ê  ∑§⁄ U ¡ÊÃÊ „ Ò ÃÕÊ ‚◊Ã‹Ê  ¥
x−y+2z=3 ÃÕÊ 2x−2y+z+12=0 ∑§ ‹¥’flÃ
„Ò, „Ò —

(1) 2 2

(2) 2

(3) 2

(4)
1

2

85. ∞∑§ ÁòÊ÷È¡ ABC, ¡Ê Á∑§ ‡ÊË·¸ A ¬⁄U ‚◊∑§ÊáÊ „Ò, ◊¥
A, B ÃÕÊ  C ∑  § ÁSÕÁÃ ‚ÁŒ‡Ê ∑ ˝ §◊‡Ê—

3 , 3i j k i j p k
∧ ∧ ∧ ∧ ∧ ∧

        + −  − + +  ÃÕÊ

5 4i q j k
∧ ∧ ∧

 +  −  „Ò¥, ÃÊ Á’¥ŒÈ (p, q) Á¡‚ ⁄UπÊ ¬⁄U

ÁSÕÃ „Ò, fl„ —

(1) x-•ˇÊ ∑§ ‚◊Ê¥Ã⁄U „Ò–

(2) y-•ˇÊ ∑§ ‚◊Ê¥Ã⁄U „Ò–

(3) x-•ˇÊ ∑§Ë œŸÊà◊∑§ ÁŒ‡ÊÊ ‚ ãÿÍŸ ∑§ÊáÊ ’ŸÊÃË
„Ò–

(4) x-•ˇÊ ∑§Ë œŸÊà◊∑§ ÁŒ‡ÊÊ ‚ •Áœ∑§ ∑§ÊáÊ
’ŸÊÃË „Ò–

84. The distance of the point (1, −2, 4) from
the plane passing through the point
(1, 2, 2) and perpendicular to the planes
x−y+2z=3 and 2x−2y+z+12=0, is :

(1) 2 2

(2) 2

(3) 2

(4)
1

2

85. In a triangle ABC, right angled at the vertex
A, if the position vectors of A, B and C are

respectively 3 , 3i j k i j p k
∧ ∧ ∧ ∧ ∧ ∧

        + −  − + +

and 5 4 ,i q j k
∧ ∧ ∧

 +  −  then the point (p, q) lies

on a line :

(1) parallel to x-axis.

(2) parallel to y-axis.

(3) making an acute angle with the
positive direction of x-axis.

(4) making an obtuse angle with the
positive direction of x-axis.
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86. If the mean deviation of the numbers
1, 1+d, ..., 1+100d from their mean is 255,
then a value of d is :

(1) 10.1

(2) 20.2

(3) 10

(4) 5.05

87. If A and B are any two events such that

P(A)= 2
5

 and 3P(A B)  20∩ = , then the

conditional probability, P(A?(A9∪B9)),
where A9 denotes the complement of A, is
equal to :

(1) 1
4

(2) 5
17

(3) 8
17

(4) 11
20

88. The number of x e [0, 2π] for which

    

4 2 4 2
2sin 18cos 2cos 18sinx x x x+  − +

=1 is :

(1) 2

(2) 4

(3) 6

(4) 8

86. Å¡ k„¿epAp¡ 1, 1+d, ..., 1+100d _y„ dÝeL$ \u
dÝeL$-rhQg_  (kf¡fpi rhQg_) 255 lp¡e sp¡ d _u
qL„$ds L¡$V$gu \pe ?
(1) 10.1

(2) 20.2

(3) 10

(4) 5.05

87. Å¡ OV$_pAp¡ A A_¡ B dpV¡$ P(A)= 2
5

 A_¡

3P(A B)  20∩ =  lp ¡e sp ¡  ifsu k „cph_p

P(A?(A9∪B9)) L¡$V$gu \pe ? Al] A9 A¡ A _p¡ ̀ |fL$
v$ip®h¡ R>¡ ?

(1) 1
4

(2) 5
17

(3) 8
17

(4) 11
20

88. x e [0, 2π] A_¡

     

4 2 4 2
2sin 18cos 2cos 18sinx x x x+  − +

=1 lp¡e s¡hp L¡$V$gp x dmi¡ ?
(1) 2

(2) 4

(3) 6

(4) 8

86. ÿÁŒ ‚¥ÅÿÊ•Ê¥ 1, 1+d, ..., 1+100d ∑§ ◊Êäÿ ‚
◊Êäÿ-Áflø‹Ÿ 255 „Ò, ÃÊ d ∑§Ê ∞∑§ ◊ÊŸ „Ò —
(1) 10.1

(2) 20.2

(3) 10

(4) 5.05

87. ÿÁŒ A ÃÕÊ B ŒÊ ∞‚Ë ÉÊ≈UŸÊ∞° „Ò¥ Á∑§ P(A)= 2
5

ÃÕÊ 3P(A B)  20∩ =  „Ò, ÃÊ ¬˝ÁÃ’¥ÁœÃ ¬˝ÊÁÿ∑§ÃÊ

P(A?(A9∪B9)), ¡„Ê° A9, A ∑§ ¬Í⁄U∑§ ‚◊ÈìÊÿ ∑§Ê
ÁŸÁŒ¸c≈U ∑§⁄UÃÊ „Ò, ’⁄UÊ’⁄U „Ò —

(1) 1
4

(2) 5
17

(3) 8
17

(4) 11
20

88. x e [0, 2π] ∑§Ë ‚¥ÅÿÊ, Á¡Ÿ∑§ Á‹∞

    

4 2 4 2
2sin 18cos 2cos 18sinx x x x+  − +

=1, „Ò —
(1) 2

(2) 4

(3) 6

(4) 8



SET - 04          ENGLISH SET - 04            HINDI SET - 04          GUJARATI

Set - 04 46

89. If m and M are the minimum and the
maximum values of

2 41
4  sin 2   2 cos ,

2
x x+ −  x e R, then

M−m is equal to :

(1)
15

4

(2)
9

4

(3)
7

4

(4)
1

4

90. Consider the following two statements :

P : If 7 is an odd number, then 7 is
divisible by 2.

Q : If 7 is a prime number, then 7 is an
odd number.

If V1 is the truth value of the contrapositive
of P and V2 is the truth value of
contrapositive of Q, then the ordered pair
(V1, V2) equals :

(1) (T, T)

(2) (T, F)

(3) (F, T)

(4) (F, F)

- o O o -

89. Å¡ m A_¡ M A¡ 2 41
4  sin 2   2 cos ,

2
x x+ −

x e R _p„ Þe|_sd A_¡ dlÑd d|ëep¡ lp¡e sp¡ M−m

_u qL„$ds L¡$V$gu \i¡ ?

(1)
15

4

(2)
9

4

(3)
7

4

(4)
1

4

90. _uQ¡_p b¡ rh^p_p¡ Ap ¡̀g R>¡ :

P : Å¡ 7 A¡ AeyÁd k„¿ep lp¡e sp¡ 7 _¡ 2 hX¡$
r_:i¡j cpNu iL$pe R>¡.

Q : Å¡ 7 A¡ ArhcpÄe k„¿ep lp¡e sp¡ 7 AeyÁd
R>¡.

Å¡ V1 A¡ P dp„ kdp_p\} â¡fZ (contrapositive)

_y„ kÐep\®sp d|ëe A_¡ V2 A¡ Q _p kdp_p\} â¡fZ_p„
kÐep\®sp d|ëe lp¡e sp¡ ¾$dey¼s Å¡X$ (V1, V2) bfpbf:
(1) (T, T)

(2) (T, F)

(3) (F, T)

(4) (F, F)

- o O o -

89. ÿÁŒ m ÃÕÊ M, √ÿ¥¡∑§

2 41
4  sin 2   2 cos ,

2
x x+ −  x e R ∑§ ∑ ˝§◊‡Ê—

ãÿÍŸÃ◊ ÃÕÊ •Áœ∑§Ã◊ ◊ÊŸ „Ò¥, ÃÊ M−m ’⁄UÊ’⁄U
„Ò —

(1)
15

4

(2)
9

4

(3)
7

4

(4)
1

4

90. ÁŸêŸ ŒÊ ∑§ÕŸÊ¥ ¬⁄U ÁfløÊ⁄U ∑§ËÁ¡∞ —

P : ÿÁŒ 7 ∞∑§ Áfl·◊ ‚¥ÅÿÊ „Ò, ÃÊ 7, 2 ‚ ÷Êíÿ
„Ò–

Q : ÿÁŒ 7 ∞∑§ •÷Êíÿ ‚¥ÅÿÊ „Ò, ÃÊ 7 ∞∑§ Áfl·◊
‚¥ÅÿÊ „Ò–

ÿÁŒ V1, P ∑§ ¬˝ÁÃœŸÊà◊∑§ ∑§Ê ‚àÿ◊ÊŸ „Ò ÃÕÊ
V2, Q ∑§ ¬˝ÁÃœŸÊà◊∑§ ∑§Ê ‚àÿ◊ÊŸ „Ò, ÃÊ ∑˝§Á◊Ã ÿÈÇ◊
(V1, V2) ’⁄UÊ’⁄U „Ò —
(1) (T, T)

(2) (T, F)

(3) (F, T)

(4) (F, F)

- o O o -


