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PAPER-1
Physics :  Q. 1 to Q. 50
Chemistry  : Q. 51 to Q. 100
Mathematics : Q. 101 to Q. 150

001. A very long solenoid is made out of a wire
with n turns per unit length. The radius of the
cylinder is a and is negligible compared to its
length l. The interior of the cylinder is filled
with materials such that the linear magnetic
permeability varies with the distance r from
axis according to

( )r
r b

b r a

0constant ; for
constant ; for

< <

< <
n

n

n
=

=

=2
1) 3

The self inductance of the solenoid is

(A) n l b a2
1
2

2
2r n n+6 @

(B) n l a2
1 2

2r n n+6 @

(C) ( )n l b a b2
1
2

2
2 2r n n+ -6 @

(D) ( )n l b a2
1
2

1 2
2r n n n+ +6 @

001. EH$ ~hþV b§~r n[aZm{bH$m EH$ Vma go ~Zr h¡
{OgHo$ BH$mB© bå~mB© ‘| Koamo§ H$s g§»`m n h¡ &
Bg ~obZ H$s {ÌÁ`m a h¡ Omo {H$ BgH$s bå~mB©
l H$s VwbZm ‘| ZJÊ` h¡ & Bg ~obZ Ho$ AÝXa
Bg àH$ma nXmW© ^am hþAm h¡ {H$ aoIr` Mwå~H$s`
nmaJå`Vm BgHo$ Aj go Xyar r Ho$ gmW {ZåZ
Vah go n[ad{V©V hmoVr h¡
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AMar
r b

b r a

;
;
< <

< <
n

n

n
=

=

=2
1) 3

n[aZm{bH$m H$m ñdàoaH$Ëd hmoJm -

(A) n l b a2
1
2

2
2r n n+6 @

(B) n l a2
1 2

2r n n+6 @

(C) ( )n l b a b2
1
2

2
2 2r n n+ -6 @

(D) ( )n l b a2
1
2

1 2
2r n n n+ +6 @
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002. Two children Ramesh (on path ARB) and Sohan
(on path ASB), travel down slides of identical
height h but different shapes as shown. Assuming
they start down the frictionless slides at the same
time with zero initial velocity, which of the
following statements is true?

(A)  Ramesh reaches the bottom first with the
same average velocity as Sohan.

(B)  Ramesh reaches the bottom first with a
larger average acceleration than Sohan.

(C)  Ramesh reaches the bottom first with the
same average acceleration as Sohan.

(D)  They reach the bottom at the same time with
the same average acceleration.

003. A stream of non viscous liquid emerges from a
very short outlet tube at the base of a large open
tank, in which the depth of liquid is h. The tube
is at a fixed angle θ to the ground as shown. The
maximum height of the stream y is

(A) sinh 2i (B) 2sinh i

(C) 2sinh
2
1

i (D) tanh 2i

002. Xmo ~ƒo a‘oe (nW ARB na) Ed§ gmohZ (nW ASB
na) EH$ g‘mZ D$±MmB© h go {MÌmZwgma AbJ AbJ

AmH¥${V`mo§ na ZrMo H$s Va’$ {’$gbVo h¢ & `h ‘m{ZE {H$

EH$ hr g‘mZ g‘` na do eyÝ` doJ Ho$ gmW Kf©U a{hV

{’$gbZm| na {’$gbZm àma§^ H$aVo h¢ & {ZåZ ‘| go H$m¡Zgm

H$WZ gË` h¡-

(A)  a‘oe Vbr na gmohZ go nhbo nhþ±MVm h¡ naÝVw XmoZm|

H$m Am¡gV doJ g‘mZ hmoJm &

(B)  a‘oe Vbr na gmohZ go nhbo nhþ±MVm h¡ naÝVw a‘oe

H$m gmohZ go Am¡gV ËdaU A{YH$ hmoJm &

(C)  a‘oe Vbr na gmohZ go nhbo nhþ±MVm h¡ naÝVw XmoZm|

H$m Am¡gV ËdaU g‘mZ hmoJm &

(D)  XmoZm| Vbr na g‘mZ g‘` na nhþ±MVo h¡ Ed§ XmoZm|

H$m Am¡gV ËdaU g‘mZ hmoJm &

003. EH$ Aí`mZ Ðd H$s Ymam EH$ ~‹S>o Iwbo Q>|H$ Ho$ AmYma

na EH$ ~hþV N>moQ>r {ZJ©V Zbr go {ZH$bVr h¡ Ohm± na

Ðd H$s JhamB© h h¡ & Q>çy~ H$s O‘rZ Ho$ gmW {MÌmZwgma

{Z`V H$moU θ h¡ Vmo Ymam H$s A{YH$V‘ D$±MmB© y hmoJr -

(A) sinh 2i (B) 2sinh i

(C) 2sinh
2
1

i (D) tanh 2i
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004. An eagle flies at constant velocity horizontally
across the sky, carrying a mouse and releases
the mouse while in flight. From the eagle’s
perspective, the mouse falls vertically with speed
v1 . From an observer on the ground’s perspective,
the mouse falls at an angle with speed v2 . What is
the speed of the eagle with respect to the observer
on the ground ?
(A) v v1 2+ (B) v v1 2-

(C) v v1
2

2
2- (D) v v2

2
1
2-

005. The diffraction pattern of a single slit is shown in
figure. The point at which the path difference of
the extreme rays is two wavelengths is

(A) Point 1 (B) Point 2
(C) Point 4 (D) Point 5

006. Which frequency produces a sound that can be
heard by a person?
(A) 100 kHz (B) 40 kHz
(C) 2 kHz (D) 30 kHz

007. Light from the Sun passes through a prism and a
spectrum is produced on a screen. A thermometer
placed at point X shows a temperature increase.
For the given diagram, which type of radiation
causes this temperature increase? Select the most
appropriate option.

(A) infra-red Rays (B) X-rays
(C) ultraviolet Rays (D) visible light

004. EH$ ~mO EH$ AMa j¡{VO doJ go AmH$me ‘| EH$ Myho H$mo

nH$‹S>o hþE C‹S> ahm h¡ VWm C‹S>mZ Ho$ Xm¡amZ Cg Myho H$mo ‘wº$

H$aVm h¡ & ~mO Ho$ gmnoj Myhm CÜdm©Ya ZrMo H$s Va’$ v1
Mmb go {JaVm h¡ & O‘rZ na pñWV àojH$ Ho$ gmnoj {H$gr

H$moU na Mmb v2 go Myhm {JaVm h¡& O‘rZ na pñWV àojH$

Ho$ gmnoj ~mO H$s Mmb Š`m hmoJr?

(A) v v1 2+ (B) v v1 2-

(C) v v1
2

2
2- (D) v v2

2
1
2-

005. EH$b {N>Ð H$m {ddV©Z à{Vê$n {MÌ ‘| Xem©`m J`m h¡&
dh q~Xw H$m¡Zgm h¡ Ohm± na Ma‘ (N>moa) {H$aUm| H$m
nWm§Va Xmo Va§JX¡Y`© Ho$ ~am~a h¡ -

(A) q~Xw 1 (B) q~Xw 2
(C) q~Xw 4 (D) q~Xw 5

006. {ZåZ ‘| go H$m¡Zgr Amd¥{Îm h¡ {OgH$s Üd{Z ì`{º$ Ûmam
gwZr Om gH$Vr h¡?
(A) 100 kHz (B) 40 kHz
(C) 2 kHz (D) 30 kHz

007. gỳ © Ho$ àH$me H$mo EH$ {àÁ‘ Ûmam JwOmam OmVm h¡ Ed§ naXo

(Screen) na ñnoH$Q́>‘ àmá {H$`m OmVm h¡ & q~Xw X na aIm

Vmn‘mnr Vmn‘mZ ‘| ~‹T>moVar ~VmVm h¡ & {XE JE {MÌ Ho$ {bE

{ZåZ ‘| go H$m¡Zgm {d{H$aU Bg Vmn d¥{Õ H$mo ~VmVm h¡ ?

g~go Cn ẁº$ {dH$ën H$m M`Z H$s{OE-

(A) Adaº$ {H$aUo§ (B) EŠg {H$aUo§
(C) nam~¢JZr {H$aUo§ (D) Ñí` {H$aUo§
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008. Light has wavelength 600 nm in free space. It
passes into glass, which has an index of refraction
of 1.50, What is the frequency of the light inside
the glass ?
(A) 3.3 10 Hz14# (B) 5.0 10 Hz14#

(C) 3.3 10 Hz5# (D) 5.0 10 Hz5#

009. Two SHM are represented by the equations

20sinx t5
41 r
r= +8 B

10 sin cosx t t5 3 52 r r= +^ h

The ratio of the amplitudes of the two motions is
(A) 0.5 (B) 1

(C) 0.25 (D) 
2
3

010. The r m s speed of hydrogen molecule at a certain
temperature is v. If the temperature is doubled and
hydrogen gas dissociates into atomic hydrogen,
the r m s speed will become

(A) v (B) v
2

(C) 2v (D) v2

011. The activity of a radioactive element decreases in
10 years to 1/5 of initial activityA0 . After further
next 10 years its activity will be

(A) A
4
0 (B) A

10
0

(C) A
15
0 (D) A

25
0

012. Four very long wires are arranged as shown,
so that their cross-section forms a square, with
connections at the ends so that current I flows
through all four wires as shown. Length of each
side of the formed such square is b. The magnetic
field at the central point P (centre of the square) is

(A) 
b
I0
r
n (B) 

b
I2 0

r
n

(C) 0 (D) 
b

I

2
0

r

n

008. àH$me H$s Va§JX¡Ü`© 600 nm ‘wº$ AmH$me ‘| h¡ & `h

H$m§M ‘| à{dï> hmoVr h¡ {OgH$m AndV©Zm§H$ 1.50 h¡ &

àH$me H$s H$m§M Ho$ AÝXa Amd¥{Îm Š`m h¡?

(A) 3.3 10 Hz14# (B) 5.0 10 Hz14#

(C) 3.3 10 Hz5# (D) 5.0 10 Hz5#

009. Xmo gab AmdV© J{V`m± {ZåZ g‘rH$aUm| Ûmam àX{e©V H$s
OmVr h¡§ -

20sinx t5
41 r
r= +8 B

10 sin cosx t t5 3 52 r r= +^ h

XmoZm| J{V`mo§ Ho$ Am`m‘m| H$m AZwnmV Š`m hmoJm-
(A) 0.5 (B) 1

(C) 0.25 (D)
2
3

010. `{X {H$gr {Z{üV Vmn na hmBS´moOZ AUw H$s dJ© ‘mÜ`
‘yb Mmb (r m s) v h¡ & `{X Vmn‘mZ H$mo XwJwZm {H$`m
OmVm h¡ Ed§ hmBS´moOZ J¡g hmBS´moOZ na‘mUwAm| ‘| {dK{Q>V
hmo OmVr h¡ V~ dJ© ‘mÜ` ‘yb Mmb hmoJr-

(A) v (B) v
2

(C) 2v (D) v2

011. EH$ ao{S>̀ mo g{H«$` nXmW© H$s àmapå^H$ g{H«$`Vm A0 h¡ VWm
`h 10 dfm] ‘| KQ>H$a àmapå^H$ g{H«$`Vm H$s 1/5 hmo OmVr
h¡ Vmo Am¡a AJbo 10 dfm] ~mX BgH$s g{H«$`Vm hmoJr-

(A) A
4
0 (B) A

10
0

(C) A
15
0 (D) A

25
0

012. Mma ~hþV b§~o Vma {MÌmZwgma Bg àH$ma ì`dpñWV h¢ BZHo$
Ûmam {MÌmZwgma H$mQ> joÌ Ûmam dJ© ~ZVm h¡ d BZ Mmamo Vma
Ho$ {gao {MÌmZwgma Ow‹S>o h¢ d àË`oH$ Vma ‘| àdm{hV Ymam I
h¡ & Bg àH$ma ~Zo dJ© H$s àË`oH$ ^wOm b h¡ & H|$Ðr` q~Xw
P (dJ© H$m H|$Ð ) na Mwå~H$s` joÌ hmoJm -

(A) 
b
I0
r
n (B) 

b
I2 0

r
n

(C) 0 (D) 
b

I

2
0

r

n
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013. A nonconducting ring carries linear charge
density λ. It is rotating with angular speed ω
about its axis. The magnetic field at its centre is

(A) 
2
3 0

r
n m~ (B) 

2
0n m~

(C) 0

r
n m~ (D) 0n m~

014. A stationary source (see figure) emits sound
waves of frequency f towards a stationary wall.
If an observer moving with speed u in a direction
perpendicular to the wall measures a frequency

f f
8
11='  at the instant shown, then u is related 

to the speed of sound VS as

(A) V
4
3

S (B) V
8
3

S

(C) V
4
1

S (D) V
3
8

S

015. The front solid cylinder has mass M
3

 while the 

back one solid cylinder has mass M
3
2 .  The centers 

of these cylinders are connected by massless rod 
as shown. Both the cylinders have same radii R. 
The system is released from rest on the inclined 
plane. The cylinders roll down. The speed of the 
rod after system descending a vertical distance h is

(A) 
gh
3
2

(B) gh2

(C) 
gh
3
4

(D) 
gh
7
3

013. EH$ AMmbH$ db` aoIr` Amdoe KZËd λ aIVr h¡ &
`h H$moUr` doJ ω  go BgHo$ Aj Ho$ n[aV… Ky{U©V hmoVr
h¡ Vmo BgHo$ H|$Ð na Mwå~H$s` joÌ hmoJm -

(A) 
2
3 0

r
n m~ (B) 

2
0n m~

(C) 0

r
n m~ (D) 0n m~

014. EH$ pñWa ómoV(source) ({MÌ XoIo ) EH$ pñWa Xrdma
H$s Va’$ Amd¥{Îm f H$s Üd{Z Va§J CËnÞ H$aVm h¡ & {XE
JE jU na Xrdma Ho$ bå~dV J{V‘mZ àojH$ (observer)
{OgH$s Mmb u h¡ dh Amd¥{Îm f f

8
11='  ‘m{nV H$aVm 

h¡ Vmo u H$m ‘mZ Üd{Z Mmb VS go gå~ÝY hmoJm -

(A) V
4
3

S (B) V
8
3

S

(C) V
4
1

S (D) V
3
8

S

015. AJ« (front) R>mog ~obZ H$m Ðì`‘mZ M
3

 h¡ O~{H$
nrN>o dmbo R>mog ~obZ H$m Ðì`‘mZ M

3
2  h¡ & BZ ~obZmo§

Ho$ Ho$ÝÐ Ðì`‘mZ a{hV N>‹S> go {MÌmZwgma Ow‹S>o h¡§ & XmoZm|
~obZmo§ H$s {ÌÁ`mE± R g‘mZ h¡§ & Bg {ZH$m` H$mo ZV Vb
na {dam‘ go ‘wº$ {H$`m OmVm h¡ & ~obZ bmoQ>Zr J{V H$aVo
h¡§ & N>‹S> H$s Mmb Š`m hmoJr O~ {ZH$m` ZrMo CÜdm©Ya
Xyar h V` H$aVm h¡

(A) 
gh
3
2

(B) gh2

(C) 
gh
3
4

(D) 
gh
7
3
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016. Suppose a particle of mass m moving with
potential energy U kx

Ae
2

ax
2

2

= + -  has velocity 
va when its position is x = a. Here k, A and α are 
constants. The particle will be able to pass the 
origin if

(A) 
( )

A
e

mv ka
2 1 a

a
2 2

2$
-
+

a-

(B) 
( )

A
e

mv ka
2 1 a

a
2 2

2#
-
+

a-

(C) 
( )

A
e

mv ka
1 a
a
2 2

2#
-
+
a-

(D) 
( )

A
e

mv ka
1 a
a
2 2

2$
-
+
a-

017. A rectangular wire loop with length a and width
b lies in the xy plane as shown. Within the loop
there is a time dependent magnetic field given by

( ) ( )cos sinc x t i y t kB ~ ~= +t t6 @
Here c and ω are constants. The magnitude of emf
induced in the loop as a function of time is

(A) cos
ab c

t
2

2

~ ~

(B) cosab c t2 ~ ~

(C) sin
a bc

t
2

2

~ ~

(D) None of the options

016. `h ‘m{ZE {H$ EH$ H$U {OgH$m Ðì`‘mZ m h¡ dh
pñW{VO D$Om© U kx

Ae
2

ax
2

2

= + -  Ho$ gmW J{V H$a ahm
h¡ & O~ `h x = a na hmoVm h¡ Vmo BgH$m doJ va hmoVm h¡ 
Ohm±  k, A VWm α AMa h¡ & H$U ‘yb q~Xw H$mo nma H$aZo 
‘| g‘W© hmoJm `{X -

(A) 
( )

A
e

mv ka
2 1 a

a
2 2

2$
-
+

a-

(B) 
( )

A
e

mv ka
2 1 a

a
2 2

2#
-
+

a-

(C) 
( )

A
e

mv ka
1 a
a
2 2

2#
-
+
a-

(D) 
( )

A
e

mv ka
1 a
a
2 2

2$
-
+
a-

017. EH$ Am`VmH$ma Vma H$m byn {OgH$s bå~mB© a VWm
Mm¡‹S>mB© b h¡ & ̀ h {MÌmZwgma xy Vb ‘| h¡ & byn Ho$ ̂ rVa
g‘` na {Z^©a Mwå~H$s` joÌ {ZåZ h¡ -

( ) ( )cos sinc x t i y t kB ~ ~= +t t6 @
Ohm± c VWm ω AMa h¢& g‘` Ho$ ’$bZ Ho$ ê$n ‘| byn
‘| ào[aV {dÚwV dmhH$ ~b H$m n[a‘mU hmoJm -

(A) cos
ab c

t
2

2

~ ~

(B) cosab c t2 ~ ~

(C) sin
a bc

t
2

2

~ ~

(D) BZ‘| go H$moB© {dH$ën Zht
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018. A Tennis ball with (small) mass m2 sits on the top
of a basketball with (large) mass m1. The bottom
of the basketball is at a height h above the ground
and the bottom of the tennis ball is at a height
(h + d) above the ground. The balls are dropped
from rest. Here all collisions are elastic and
m1 >> m2. To what approximate height from the
ground the tennis ball bounce ?

(A) d + h (B) d + 2h
(C) d + 3h (D) d + 9h

019. An ellipse has uniform linear positive charge density
in upper half (total upper half part charge +Q) and
uniform linear negative charge density in lower half
(total lower half part charge –Q) as shown in figure.
Here semi minor axis b < a semi major axis. Select
the correct statement about the magnitude of electric
dipole moment P of the ellipse

(A) P Qb
2

= (B) 0 P
Qb
2

< <

(C) Qb P Qb
2

2< < (D) Qb2

020. Consider the circuit shown below. The current in
the 4W resistor is

(A) 0.25 A (B) 0.50 A
(C) 0.75 A (D) 1.00 A

018. EH$ N>moQ>r Q>o{Zg J|X {OgH$m Ðì`‘mZ m2 h¡ `h EH$ ~‹S>r
~mñHo$Q> J|X {OgH$m Ðì`‘mZ m1 h¡ Ho$ D$na pñWV h¡ &
~mñHo$Q> J|X Ho$ {ZMbo Vb H$s O‘rZ go D±$MmB© h h¡ VWm
Q>o{Zg J|X Ho$ {ZMbo Vb H$s O‘rZ go D±$MmB© (h + d) h¡&
J|Xm| H$mo {dam‘ go ‘wº$ {H$`m OmVm h¡ & `hm± g^r Q>¸$ao§
àË`mñW h¢ VWm m1 >> m2 h¡ & O‘rZ go bJ^J {H$VZr 
D$±MmB© VH$ Q>o{Zg J|X CN>boJr ?

(A) d + h (B) d + 2h
(C) d + 3h (D) d + 9h

019. EH$ XrK©d¥V Ho$ D$nar AY© ^mJ ‘| EH$ g‘mZ aoIr`
YZmË‘H$ Amdoe KZËd (D$nar AY© ̂ mJ H$m Hw$b Amdoe
+Q) h¡ VWm {ZMbo AY© ^mJ ‘| EH$ g‘mZ aoIr`
F$UmË‘H$ Amdoe KZËd ({ZMbo AY© ^mJ H$m Hw$b
Amdoe –Q) {MÌmZwgma h¡ & `hm± AY© bKw Aj b < a
AY© XrK© Aj h¡ & XrK©d¥Îm Ho$ {dÚwV {ÛY«wd AmKyU© P Ho$
n[a‘mU Ho$ ~mao ‘| ghr H$WZ M`Z H$s{OE -

(A) P Qb
2

= (B) P
Qb

0
2

< <

(C) Qb P Qb
2

2< < (D) Qb2

020. ZrMo {XE JE {MÌ H$mo br{OE & `hm± à{VamoY 4W go
àdm{hV Ymam hmoJr

(A) 0.25 A (B) 0.50 A
(C) 0.75 A (D) 1.00 A
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021. A thin layer of oil (index of refraction 1.5 and
thickness 500 nm) floats on the surface of the
liquid (index of refraction 1.24). Now white light
is normally incident on the thin film of oil . Of the
following, the most reflected wavelength is
(A) 500 nm (B) 550 nm
(C) 600 nm (D) 650 nm

022. Point charges 30 C, –20 C and 10 C are located
at (–1, 0, 2), (0, 0, 0) and (1, 5, –1) respectively.
The total electric flux leaving cube of side 6 m
centered at the origin is

(A) 20
f
-

0

(B) 10
f
0

(C) 20
f0

(D) 30
f0

023. Two infinitely long wires carry linear charge
densities + λ and – λ respectively as shown.
The potential difference between points A (at a
distance a from the first wire) and B (at a distance
b from the second wire) is

(A) ( ) ( )
ab

d a d b
2

ln
rf
m - -

0

c m

(B) ln
ab
d

2

2

rf
m

0

c m

(C) ( )( )
ln

ab
d a d b

4rf
m - -

0

c m

(D) ( ) ( )
ab

d a d b
2rf
m - -

0

c m

024. A charged particle of mass 2 kg and charge 3 C
starts with initial velocity i k4 3+t t  in an electric
field i j12 10+t t. Here all units are in SI. At time
t = 1 its velocity becomes

(A) i j k16 10 3+ +t t t  (B) i j k40 30 3+ +t t t

(C) i j k22 15 3+ +t t t  (D) i j22 18+t t

021. EH$ Vob H$s nVbr naV ({OgH$m AndV©Zm§H$ 1.5 h¡ VWm
‘moQ>mB© 500 nm) Omo {H$ AÝ` Ðd ({OgH$m AndV©Zm§H$
1.24 h¡) H$s gVh na V¡aVr h¡ & A~ gµ’$oX àH$me Bg
Vob H$s nVbr naV na A{^bå~dV {JaVm h¡ & {ZåZ ‘|
go H$m¡Zgr Va§JX¡Y`© g~go A{YH$ namd{V©V hmoJr
(A) 500 nm (B) 550 nm
(C) 600 nm (D) 650 nm

022. q~Xw Amdoe 30 C, –20 C VWm 10 C {~ÝXwAmo§ (–1, 0, 2),
(0, 0, 0) VWm (1, 5, –1) na H«$‘e… pñWV h¡& EH$ KZ
{OgH$s ^wOm 6 m h¡ VWm {OgH$m Ho$ÝÐ ‘yb q~Xw na
H|${ÐV h¡, Cg KZ go nm[aV {dÚwV âbŠg hmoJm -

(A) 20
f
-

0

(B) 10
f
0

(C) 20
f0

(D) 30
f0

023. Xmo AZÝV b§~o Vma na aoIr` Amdoe KZËd H«$‘e…
{MÌmZwgma + λ VWm – λ h¡ & q~Xw A VWm B Ho$ ‘Ü`
{d^dmÝVa Š`m hmoJm ? (`hm± q~Xw A àW‘ Vma go a Xyar
na h¡ VWm q~Xw B {ÛVr` Vma go b Xyar na h¡)

(A) ( ) ( )
ab

d a d b
2

ln
rf
m - -

0

c m

(B) ln
ab
d

2

2

rf
m

0

c m

(C) ( )( )
ln

ab
d a d b

4rf
m - -

0

c m

(D) ( ) ( )
ab

d a d b
2rf
m - -

0

c m

024. EH$ Amdo{eV H$U {OgH$m Ðì`‘mZ 2 kg VWm Amdoe
3 C h¡ `h àmapå^H$ doJ i k4 3+t t  go {dYwV joÌ
i j12 10+t t ‘| J{V H$aZm àma§^ H$aVm h¡ & `hm± g^r

BH$mB`m± SI ‘| h¡ & g‘` t = 1 na BgH$m doJ hmoJm-

(A) 16 10 3i j k+ +t t t  (B) i j k40 30 3+ +t t t

(C) i j k22 15 3+ +t t t  (D) i j22 18+t t
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025. {ZåZ ‘| go H$m¡Zgo nXmW© Ho$ {bE BgH$mo Mwå~{H$V H$aZo
Ho$ {bE Mwå~H$s` joÌ H$m Ý`yZV‘ ‘mZ Amdí`H$ h¡-
(A) {ZH$b (B) Mm§Xr
(C) Q>§JñQ>Z (D) gmo{S>`‘ ŠbmoamBS>

026. EH$ O§Ora H$s bå~mB© L VWm Ðì`‘mZ m h¡ & BgH$mo
EH$ {MH$Zr gVh na aIm OmVm h¡ & O§Ora Ho$ ^mJ BA
H$s bå~mB© L – b h¡ & A~ O§Ora H$mo ‘wº$ {H$`m OmVm
h¡ VWm `h ZrMo gaH$Vr h¡ & O§Ora H$s Mmb kmV H$amo
O~ BgH$m {gam B pñW{V na nhþ±MVm h¡-

(A) 
( )sin
L

g L b2 2i -

(B) 
( )sin
L

g L b2 2 2i -

(C) ( )sing L b2 i -

(D) ( )sing L bi -

027. ‘oga (MASER) H$m ‘yb {dMma gd©àW‘ {ZåZ Zo {X`m Wm -
(A) ‘oŠg ßbm§H$ (B) AmB§ñQ>rZ
(C) Q>mCÝg (D) ’«o$Zb

028. Vmn‘mZ T na EH$ ‘mob Am°ŠgrOZ J¡g H$s Am¡gV KyU©Z
J{VO D$Om© hmoJr -

(A) RT (B) RT
2
3

(C) RT
2
5 (D) RT

2
1

029. `{X EH$ YmdH$ Ho$ OyVm| VWm nW Ho$ ‘Ü` ñW¡{VH$ Kf©U
JwUm§H$ 0.85 h¡ Vmo YmdH$ Ûmam CËnÞ A{YH$V‘ ËdaU
H$m ‘mZ hmoJm ? (`hm± g JwéËdr` ËdaU h¡)
(A) 1.85 g (B) g
(C) 0.85 g (D) 0.15 g

025. Which of these materials requires the least value
of magnetic field strength to magnetize it?
(A) Nickel (B) Silver
(C) Tungsten (D) Sodium Chloride

026. A chain of length L and of mass m is placed upon

a smooth surface. The length of BA is L – b. Now

the Chain is released and it slides down. Calculate

the speed of the chain when its end reaches B

(A) 
( )sin
L

g L b2 2i -

(B) 
( )sin
L

g L b2 2 2i -

(C) ( )sing L b2 i -

(D) ( )sing L bi -

027. The basic idea of MASER was first given by
(A) Max Planck (B) Einstein
(C) Townes (D) Fresnel

028. The average value of rotational kinetic energy of
one mole of oxygen gas at temperature T will be

(A) RT (B) RT
2
3

(C) RT
2
5 (D) RT

2
1

029. If the coefficient of static friction between shoes
of a runner and the track is 0.85, the greatest
acceleration that can be generated by the runner
is (here g gravitational acceleration)
(A) 1.85 g (B) g
(C) 0.85 g (D) 0.15 g
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030. Xmo J«h (àË`oH$ H$m Ðì`‘mZ m h¡) r {ÌÁ`m Ho$ d¥Îm ‘|
EH$ pñWa Vmao ({OgH$m Ðì`‘mZ M h¡) Ho$ Mmamo Amoa
n[a^«‘U H$aVo h¢& XmoZm| J«h h‘oem Cg Vmao Ho$ {dnarV
Amoa hmoVo h¢ AWm©V ì`mgV… {dnarV Ed§ h‘oem CZ J«hm| ‘|
Xyar 2r hmoVr h¡ & CZ J«hm| H$m H$jH$ H$mb T {ZåZ ê$n

‘| hmoJm 2T
GM
r3

r=
l  Vmo M' H$m ‘mZ Š`m hmoJm ?

(A) M m
2

- (B) M m
4

-

(C) M (D) M m
4

+

031. AZÝV g§»`m ‘| g§Ym[aÌ 2.0 μF, 4.0 μF, 8.0 μF, 16.0
μF, ............ loUr H«$‘ ‘| Ow‹S>o hþE h¡ & {ZH$m` H$s Vwë`
Ym[aVm hmoJr -
(A) ∞ (B) 0.25 μF
(C) 0.5 μF (D) 1.0 μF

032. EH$ J{V y e e4 5x t= -^ h Ûmam Xr OmVr h¡ Ohm± y, x
‘rQ>a ‘| h¡ VWm t goH$ÊS> ‘| h¡ -
(A)  ̀ h EH$ – x {Xem Ho$ AZw{Xe 5 m/s go J{V‘mZ

àJm‘r Va§J H$mo Xem©Vm h¡ &
(B)  ̀ h EH$ + x {Xem Ho$ AZw{Xe 5 m/s go J{V‘mZ

àJm‘r Va§J H$mo Xem©Vm h¡ &
(C) `h EH$ àJm‘r Va§J H$mo Zht Xem©Vm h¡ &
(D) `h EH$ AàJm‘r Va§J H$mo Xem©Vm h¡ &

033. EH$ àH$me {H$aU EH$ {dam‘ ‘| aIo g‘Vb Xn©U na
Amn{VV hmoVr h¡ & `h Xn©U EH$ g‘mZ H$moUr` ËdaU
π rad.s–2 go Ky‘Zm àma§^ H$aVm h¡ & namd{V©V {H$aU
g‘` s

4
1  Ho$ nümV Hw$b Ky{U©V hþB© hmoJr -

(A) 90° (B) 45°
(C) 22.5° (D) 11.25°

034. EH$ npn Q´m§{OñQ>a n[anW ‘|, g§J«mhH$ Ymam 20 mA h¡&
`{X 90% CËg{O©V BboŠQ´moZ g§J«mhH$ na nhþ§MVo h¡ Vmo
(A) CËgO©H$ Ymam bJ^J 16 mA hmoJr &
(B) CËgO©H$ Ymam 19 mA hmoJr &
(C) AmYma Ymam bJ^J 2 mA hmoJr &
(D) AmYma Ymam bJ^J 10 mA hmoJr &

030. Two planets (each having mass m) revolve around
a stationary star ( of mass M ) in a circle of radius
r. The two planets are always on opposite side of
the star (i.e. they are diametrically opposite and
always having separation 2r ). The orbital period

T of the planets is of the form 2T
GM
r3

r=
l

What is the value of  M' ?

(A) M m
2

- (B) M m
4

-

(C) M (D) M m
4

+

031. An infinite number of capacitors 2.0 μF, 4.0 μF ,
8.0 μF, 16.0 μF, ............ are connected in series.
The equivalent capacitance of the system is
(A) ∞ (B) 0.25 μF
(C) 0.5 μF (D) 1.0 μF

032. A motion is described by y e e4 5x t= -^ h where y,
x are in metres and t is in second.
(A)  This represents progressive wave

propagating along – x direction with 5 m/s
(B)  This represents progressive wave

propagating along  + x direction with 5 m/s
(C) This does not represent progressive wave.
(D) This represents standing wave.

033. A ray of light is incident on the plane mirror at
rest. The mirror starts turning at a uniform angular
acceleration of π rad.s–2. The reflected ray at the
end of s

4
1  must have turned through

(A) 90° (B) 45°
(C) 22.5° (D) 11.25°

034. In npn transistor circuit, the collector current is
20 mA. If 90% of the electrons emitted reach the
collector then the
(A) emitter current will be about 16 mA
(B) emitter current will be 19 mA
(C) base current will be about 2 mA
(D) base current will be about 10 mA
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035. EH$ n{h`m {OgH$s {ÌÁ`m 2 m h¡ O‘rZ na EH$ g‘mZ
doJ 4 m/s go bmoQ>Zr J{V H$a ahm h¡ & n{h`o Ho$ g~go
{ZåZV‘ q~Xw Ho$ gmnoj n{h`o Ho$ g~go CƒV‘ q~Xw H$m
ËdaU hmoJm -
(A) 8 m/s2 (B) 16 m/s2

(C) 4 m/s2 (D) 32 m/s2

036. EH$ nËWa H$mo EH$ hdmB©`mZ go ‘wº$ {H$`m OmVm h¡ & `hm±
hdmB©`mZ D$nar ËdaU 5 m/s2 go D$na CR> ahm h¡ & `hm±
g = 10 m/s2 h¡ & ‘wº$ H$aZo Ho$ Xmo goH$ÊS> nümV nËWa
VWm hdmB©`mZ Ho$ ‘Ü` Xyar hmoJr -
(A) 10 m (B) 20 m
(C) 30 m (D) 25 m

037. EH$ R>mog dñVw EH$ pñWa Aj Ho$ n[aV… H$moU θ go {ZåZ
{Z`‘ 6 2t t3i = -  go Ky{U©V hmoVr h¡ & g‘` t = 0
VWm O~ dñVw {dam‘ ‘| AmVr h¡ Cg g‘`m§Vamb Ho$ {bE
‘mÜ` H$moUr` doJ H$m ‘mZ Š`m hmoJm ?
(A) 1 rad/s (B) 2 rad/s
(C) 3 rad/s (D) 4 rad/s

038. gmo{S>`‘ àH$me Ho$ {bE Xmo nrbr aoImE± Va§JX¡Y`© λ1
VWm λ2 na hmoVr h¡§ & `{X BZ XmoZm| H$m ‘mÜ` 6000 A°
h¡ VWm 6A2 1m m- = c h¡ Vmo BZ λ1 VWm λ2 Ho$ g§JV
BZ XmoZm| D$Om© ñVam| Ho$ ‘Ü` bJ^J A§Va hmoJm-
(A) 2 × 10–3 eV (B) 2 eV
(C) 2000 eV (D) 2 × 10–6 eV

039. EH$ AmXe© J¡g Ho$ 2 ‘mob Ho$ éYmoî‘ àgma ‘| Am§V[aH$
D$Om© ‘| (–200 J ) H$s d¥{Õ hmoVr h¡ Vmo Bg àH«$‘ ‘| J¡g
Ûmam {H$`m J`m H$m`© hmoJm -
(A) 0 (B) 400 J
(C) –200 J (D) 200 J

040. {XE JE n[anW ‘| {~ÝXwAmo§ A VWm B Ho$ ‘Ü` {d^dm§Va h¡ -

(A) 6.7 V (B) 3.7 V
(C) 4 V (D) 10 V

035. A wheel of radius 2 m rolls on the ground with
uniform velocity 4 m/s.The relative acceleration
of the topmost point of the wheel with respect to
the bottommost point of the wheel is
(A) 8 m/s2 (B) 16 m/s2

(C) 4 m/s2 (D) 32 m/s2

036. A stone is released from an aeroplane which is
rising with upward acceleration 5 m/s2. Here
g = 10 m/s2. Two seconds after the release,
separation between stone and aeroplane will be
(A) 10 m (B) 20 m
(C) 30 m (D) 25 m

037. A solid body rotates an angle θ about a stationary
axis according to the law 6 2t t3i = - .What is
the mean value of angular velocity over the time
interval between t = 0 and the time when the body
comes to rest ?
(A) 1 rad/s (B) 2 rad/s
(C) 3 rad/s (D) 4 rad/s

038. For sodium light, the two yellow lines occur
at λ1 and λ2 wavelengths. If the mean of these
two is 6000 A° and 6A2 1m m- = c,then the
approximate energy difference between the two
levels corresponding to λ1 and λ2 is
(A) 2 × 10–3 eV (B) 2 eV
(C) 2000 eV (D) 2 × 10–6 eV

039. During the adiabatic expansion of 2 moles of
an ideal gas, the increase in internal energy was
found to be equal to (–200 J ). The work done by
the gas during the process will be equal to
(A) 0 (B) 400 J
(C) –200 J (D) 200 J

040. In the given circuit, potential difference between
Points A and B is

(A) 6.7 V (B) 3.7 V
(C) 4 V (D) 10 V
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041. BboŠQ´moZ H$m H$moUr` g§doJ hmBS´moOZ na‘mUw ‘| h
r

 h¡ 
BboŠQ´moZ H$s J{VO D$Om© hmoJr
(A) 13.6 eV (B) 3.4 eV
(C) 1.51 eV (D) 0.85 eV

042. {ZåZ ‘| go H$m¡Zgr n¥ð> VZmd H$s BH$mB© Zht h¡ ?

(A) 
m
N  (B) 

m
J
2

(C) 
s

Kg
2 (D) 

m
Watt

043. EH$ MH$Vr {OgH$s {ÌÁ`m R d Ðì`‘mZ M h¡ ̀ h pñW{V
D na EH$ {MH$Zo ZV Vb na gmå`mdñWm ‘| h¡ & `h
ZV Vb CÜdm©Ya Ho$ gmW {MÌmZwgma H$moU θ ~ZmVm h¡ &
{MÌmZwgma gVh go CÜdm©Ya d D$±MmB© na pñWV q~Xw A
H$s Amoa MH$Vr H$m H|$Ð AmH${f©V hmoVm h¡ & `h ‘m{ZE
{H$ AmH$f©U ~b MH$Vr Ho$ Ðì`‘mZ H|$Ð go q~Xw A H$s
Xyar Ho$ g‘mZwnmVr hmoVm h¡ AWm©V F = –k r Ohm± r MH$Vr
Ho$ Ðì`‘mZ H|$Ð go q~Xw A H$s Xyar h¡ VWm k AMa h¡,
V~ Xwar BD hmoJr -

(A) cos
k
Mg

d i-c m  (B) sin
k
Mg

d i-c m

(C) cos
k
Mg

d i+c m  (D) tan
k
Mg

d i-c m

044. EH$ {‘brJ«m‘ Ðì` H$m D$Om© ‘| ê$nmÝVaU hmoJm -

(A) 90 J (B) 9 × 103 J
(C) 9 × 1010 J (D) 9 × 105 J

045. EH$ dñVw {OgH$m Ðì`‘mZ 10 kg h¡ `h {dam‘ go
CÜdm©Ya Xyar 10 m go {JaVr h¡ VWm `h 10 m/s H$m
doJ àmßV H$aVr h¡ & dñVw na hdm Ûmam {H$`m J`m H$m`©
hmoJm- /g m s10 2=^ h

(A) 500 J (B) –500 J
(C) 250 J (D) –250 J

041. The angular momentum of an electron in
hydrogen atom is h

r
. The kinetic energy of the

electron is
(A) 13.6 eV (B) 3.4 eV
(C) 1.51 eV (D) 0.85 eV

042. Which of the following is not the unit of surface
tension ?
(A) 

m
N  (B) 

m
J
2

(C) 
s

Kg
2  (D) 

m
Watt

043. A disk of radius R and mass M is at equilibrium
at position D on the smooth inclined plane which
makes an angle θ with the vertical as shown. The
disk’s centre is attracted to a point A located at a
vertical distance d above the surface as shown.
Assume that the force of attraction is proportional
to the distance from the disk’s center of mass to
point A ; i.e. assume that F = –k r where r is the
distance from the point A to the disk’s centre of
mass and k is constant. Then distance BD is

(A) cos
k
Mg

d i-c m  (B) sin
k
Mg

d i-c m

(C) cos
k
Mg

d i+c m  (D) tan
k
Mg

d i-c m

044. One milligram of matter converted into energy
will give
(A) 90 J (B) 9 × 103 J
(C) 9 × 1010 J (D) 9 × 105 J

045. An object of mass 10 kg falls from rest through a
vertical distance of 10m and acquires a velocity
of 10m/s .The work done by the push of air on the
object is /g m s10 2=^ h

(A) 500 J (B) –500 J
(C) 250 J (D) –250 J
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046. {gVma Vma ‘| H$m¡Zgr Va§J CËnÞ hmoVr h¡
(A) AZwàñW àJm‘r
(B) AZwX¡Y`© àJm‘r
(C) AZwàñW AàJm‘r
(D) AZwX¡Y`© AàJm‘r

047. EH$ b§~m ÑT> Vma x Aj Ho$ AZw{Xe h¡ VWm Bg‘|
YZmË‘H$ x Aj Ho$ AZw{Xe Ymam 10 A àdm{hV hmo ahr
h¡ & Vma Ho$ Mmamo Amoa ~mø Mwå~H$s` joÌ 2i x jB 2= +t t

h¡ Ohm± x ‘rQ>a ‘| h¡ VWm B Q>oñbm ‘| h¡ & Vma Ho$
x = 1 m VWm x = 4 m Ho$ ‘Ü` ^mJ na Mwå~H$s` ~b
(SI BH$mB© ‘|) hmoJm-
(A) 1260 (B) 

3
1280

(C) 1310 (D) 420

048. EH$ Q´oZ nyd© H$s Amoa hþ~br H$s Va’$ Mmb 80 km/hr go
J{V H$aVr h¡ & EH$ ì`{º$ Q´oZ na AmJo go nrN>o H$s Va’$
10 km/hr go Q´oZ Ho$ gmnoj Xm¡‹S>Vm h¡ & Cg Xm¡‹S>Vo hþE
ì`{º$ Ho$ nmg EH$ ’$b H$s ßboQ> h¡ dh `h ào{jV H$aVm
h¡ {H$ EH$ ~‹S>r ‘H$‹S>r ßboQ> na h¡ & dh ñd`§ Ho$ gmnoj
ßboQ> H$mo 20 km/hr go ñd`§ go Xya Q´oZ Ho$ nrN>o H$s Va’$
’o$H$Vm h¡ & R>rH$ Bgr jU Ho$ nümV Amü`©M{H$V ‘H$‹S>r
ì`{º$ H$s Va’$ ßboQ> Ho$ gmnoj 5 km/hr go Hy$XVr h¡ &
‘H$‹S>r Ho$ ì`{º$ H$s Va’$ Hy$XZo Ho$ R>rH$ nümV Ho$ jU
‘H$‹S>r hþ~br H$s Va’$ {H$VZo doJ go J{V‘mZ h¡?
(A) 45km/hr (B) 115 km/hr
(C) 55 km/hr (D) 95 km/hr

049. `{X EH$ Ymamdmhr d¥ÎmmH$ma Hw§$S>br Ho$ Ho$ÝÐ na Mwå~H$s`
joÌ VWm CgHo$ Mwå~H$s` AmKyU© H$m AZwnmV x h¡ & `{X
Ymam VWm {ÌÁ`m àË`oH$ VrZ JwZm H$a {X`m OmVm h¡ Vmo
Z`m AZwnmV hmoJm
(A) 3 x (B) 9 x
(C) x / 9 (D) x / 27

050. Xmo H$Um| H$m Ðì`‘mZ g‘mZ h¡ naÝVw CZH$m Amdoe 1:2 ‘|
h¡ & `{X λ1 VWm λ2 BZ Xmo H$Um| H$s S>r ~«mo½br Va§JX¡Ü`©
H$mo ~VmVo h¡ `{X BÝh| {dam‘ go g‘mZ {d^dm§Va Ûmam
Ëd[aV {H$`m OmVm h¡ Vmo
(A) λ1 = λ2 (B) λ1 < λ2

(C) λ1 > λ2 (D) BZ‘o go H$moB© {dH$ën Zht

046. What type of waves are produced in a sitar wire
(A) Transverse progressive
(B) Longitudinal progressive
(C) Transverse stationary
(D) Longitudinal stationary

047. A long rigid wire lies along the x axis and carries a
current of 10 A in the positive x direction. Round
the wire external magnetic field is 2i x jB 2= +t t

with x in meters and B in Tesla. The magnetic
force (in SI units) on the segment of the wire
between x = 1 m and x = 4 m is

(A) 1260 (B) 
3
1280

(C) 1310 (D) 420

048. A train travels east towards  Hubli at 80 km/hr. A
man on the train runs from the front of the train
toward the rear of the train at 10 km/hr with respect
to train. As he runs, he carries a plate of fruit with
him. He notices a giant spider on the plate and
throws the plate away from him (toward the rear of
the train) at 20 km/hr with respect to him. Just after
that instant, the startled spider jumps towards the
man at 5 km/hr with respect to plate. The instant
after the spider jumps toward the man, how fast is
the spider approaching Hubli?
(A) 45km/hr (B) 115 km/hr
(C) 55 km/hr (D) 95 km/hr

049. The ratio of magnetic field at the centre of a
current carrying circular coil to its magnetic
moment is x. If the current and radius each of
them are made three times, the new ratio will
become
(A) 3 x (B) 9 x
(C) x / 9 (D) x / 27

050. If λ1 and λ2 denote the de Broglie wavelengths of
two particles with same masses but charges in the
ratio of 1:2 after they are accelerated from rest
through the same potential difference then
(A) λ1 = λ2 (B) λ1 < λ2
(C) λ1 > λ2 (D) none of the options
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051. FeO Ed§ Fe3O4 Ho$ EH$ {‘lU ‘| ¶{X 75% Fe h¡ Vmo
àË¶oH$ Am§³gmBS> H$m {H$VZm à{VeV {‘lU ‘| CnpñWV
hmoJm?
(A) 64.10% FeO Ed§ 35.90% Fe2O3
(B) 50% FeO Ed§ 50% Fe2O3
(C) 75% FeO Ed§ 25% Fe3O4
(D) 35.90% FeO Ed§ 64.10% Fe2O3

052. 1.6 g ‘rWoZ ‘| CnpñWV Hw$b Bbo³Q́>moZm| H$m ghr ‘mZ hmoJm

(A) 6.02 × 1024 (B) 6.02 × 1023

(C) 6.02 × 1022 (D) 9.632 × 1023

053. {ZåZ ‘| {H$g bdU ¶w½‘ VZw H2SO4 go {H«$¶m hmoZo na
J§YhrZ J¡g CËg{O©V hmoVr h¡&
(A) HCO3-  Ed§ HSO3-

(B) HCO3-  Ed§ CO3-

(C) S O322
- Ed§ CH CO23

-

(D) CO32-  Ed§ CH CO23
-

054. EH$ brQ>a KMnO4 H$m AåbrH¥$V {db¶Z {Og‘| 15.8
g KMnO4 CnpñWV h¡ SO2 H$s n¶m©ßV ‘mÌm ‘| {da§{JV
{H$¶m J¶m& ¶{X SO2 Am¶aZ nmBamBQ> (FeS2) Ho$ ^O©Z
go CËnm{XV hmo ahr h¡ Vmo Amdí¶H$ SO2 CËnm{XV H$aZo
Ho$ {b¶o FeS2 H$s ‘mÌm hmoJr?
(A) 15.8 g FeS2 (B) 15.0 g FeS2
(C) 7.5 g FeS2 (D) 7.9 g FeS2

055. ¶{X EH$ Bbo³Q´>mZ H na‘mUw Ho$ àW‘ ~moa H$jH$ ‘|
2.19 × 108 cms–1, go M³H$a bJm ahm h¡ Vmo H na‘mUw
Ho$ V¥Vr¶ ~moa H$jH$ ‘| Bbo³Q´>mZ H$m doJ ³¶m hmoJm
(A) 2.19 × 108 go‘r go.–1

(B) 7.3 × 107 go‘r go.–1

(C) 6.57 × 108 go‘r go.–1

(D) 1.09 × 108 go‘r go.–1

056. ’$moañQ´>mB©Q> H$m ghr gyÌ H$m¡Z gm h¡?
(A) Mg2SiO4 (B) Al2(OH)4 (Si2O5)
(C) Zr SiO4 (D) Ca3Si3O9

051. If a mixture of FeO and Fe3O4 contains 75% Fe,
what will be the percentage amount of each oxide
in the mixture?
(A) 64.10% FeO and 35.90% Fe2O3
(B)  50% FeO and 50% Fe2O3
(C) 75% FeO and 25% Fe3O4
(D) 35.90% FeO and 64.10% Fe2O3

052. What will be the correct no. of total electrons in
1.6 g methane
(A) 6.02 × 1024 (B) 6.02 × 1023

(C) 6.02 × 1022 (D) 9.632 × 1023

053. Which of the following pair of salt produces
Odourless gas with dil H2SO4

(A) HCO3- andHSO3-

(B) HCO3-  and CO3-

(C) S O322
- and CH CO23

-

(D) CO32-  and CH CO23
-

054. One litre of an acidified solution of KMnO4
containing 15.8 g KMnO4 is decolorised by
passing sufficient amount of SO2. If SO2 is
produced by roasting of iron pyrite (FeS2).
The amount of pyrite required to produce the
necessary amount of SO2 will be
(A) 15.8 g FeS2 (B) 15.0 g FeS2
(C) 7.5 g FeS2 (D) 7.9 g FeS2

055. If an e– is revolving in the first bohr orbit of a H
atom with a velocity of 2.19 × 108 cms–1, what
will be the velocity of the e– in the third orbit of
H atom
(A) 2.19 × 108 cms–1

(B) 7.3 × 107 cms–1

(C) 6.57 × 108 cms–1

(D) 1.09 × 108 cms–1

056. Which is the correct formula of Forstrite
(A) Mg2SiO4 (B) Al2(OH)4 (Si2O5)
(C) Zr SiO4 (D) Ca3Si3O9

CHEMISTRY / agm¶Zemó
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057. Which of the following is optically active
molecule

(A) 

COOMe

COOMe

H

H

HO

HO
(B) 

COOMe

COOMe

OH

OH

D

D

(C) 

COOMe

COOH

OH

OH

H

H
(D) 

COOH

COOH

OH

OH

H

H

058. Which of the following does not show a resonance
effect
(A) C6H5OH (B) C6H5Cl

(C) C6H5NH2 (D) C6H5NH3

059. Petroleum refining involves
(A) Vaccum distillation
(B) Fractional distillation
(C) Steam distillation
(D) Simple distillation

060. D – Glucose units in cellulose are joint by
(A) a – 1, 4 glycosidic bond
(B) b – 1, 6 glycosidic bond
(C) b – 1, 4 glycosidic bond
(D) Peptide bond

061. Most reactive alcohol towards esterification is

(A) Primary alcohol

(B) Secondary alcohol

(C) Tertiary alcohol

(D) All are same reactive

062. The Markonvikov's rule is best applicable to the

reaction

(A) C2H4 + HCl (B) C3H6 + Br2

(C) C3H6 + HBr (D) C3H8 + Cl2

057. {ZåZ ‘| go H$m¡Z gm AUw àH$m{e¶ g{H«$¶ h¡

(A) 

COOMe

COOMe

H

H

HO

HO
(B) 

COOMe

COOMe

OH

OH

D

D

(C) 

COOMe

COOH

OH

OH

H

H
(D) 

COOH

COOH

OH

OH

H

H

058. {ZåZ go H$m¡Z AZwZmX à^md Zht Xem©Vm h¡

(A) C6H5OH (B) C6H5Cl

(C) C6H5NH2 (D) C6H5NH3

059. noQ´>mo{b¶‘ n[aîH$aU ‘| hmoVm h¡
(A) {Zdm©V AmgdZrH$aU
(B) Am§{eH$ AmgdZrH$aU
(C) dmîn AmgdZrH$aU
(D) gmYmaU AmgdZrH$aU

060. goë¶ybmoO ‘| D – ½byH$moµO BH$mB¶m± {H$gHo$ Ûmam Ow‹S>r hmoVr h¢
(A) a –1, 4 ½bmBH$mogmB{S>H$ ~ÝY
(B) b –1, 6 ½bmBH$mogmB{S>H$ ~ÝY
(C) b –1, 4 ½bmBH$mogmB{S>H$ ~ÝY
(D) noßQ>mBS> ~ÝY

061. dgr¶H$aU A{^{H«$¶m Ho$ {bE {ZåZ go H$m¡Zgm EëH$mohmob
A{YH$V‘ g{H«$¶ hmoJm
(A) àmW{‘H$ EëH$mohmob
(B) {ÛVr¶H$ EëH$mohmob
(C) V¥Vr¶H$ EëH$mohmob
(D) g^r g‘mZ ê$n go g{H«$¶

062. {H$g A{^{H«$¶m Ho$ {bE ‘maH$m}Zr H$m°’$ {Z¶‘ gdm©{YH$
Cn¶w³V h¡?
(A) C2H4 + HCl (B) C3H6 + Br2
(C) C3H6 + HBr (D) C3H8 + Cl2
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063. The addition of Br2 to (E) – but – 2 – ene gives
(A) (R, R) 2 - 3- dibromobutane
(B) (S, S) - 2 - 3 - dibromobutane
(C) (R, S) - 2 - 3 - dibromobutane
(D)  a mixture of (R, R) and (S, S) 2, 3

dibromobutane

064. Which among the following compounds will
have meso form
(A) CH2OH – CHOH – CHOH – CHO
(B) CH2OH – CHOH – CHOH – COOH
(C) CH2OH – (CHOH)2 – CH2OH
(D) C6H3 – CHCl – CHOH – CH3

065. Which compound will be most reactive for
electrophilic addition reaction
(A) CH3 – CH = CH – CH3
(B) CH – C C – CH3 / 3

(C) CH3 – CH = CHCOOCH3

(D) 

O

066. At 298 K what will be the change in standard
internal energy change for the given reaction

2

310

OF H O O HF
H kJ

( ) ( )g g g g22( ) 2 ( )

T

+ +

= -

(A) – 312.5 kJ (B) – 125.03 kJ
(C) – 310 kJ (D) – 156 kJ

067. How many s bonds and p bonds are present in
N ≡ C C ≡ N

N ≡ C C ≡ N
C = C

(A) 5 s + 8 p (B) 9 s + 7 p
(C) 9 s + 9 p (D) 5 s + 9 p

068. Which of the following reactions is a redox
reaction
(A) CaCO 2HCl CaCl H O CO3 2 2 2+ + +

(B) AgNO KI AgI KNO3 3+ +

(C) Cl 2Br Br 2Cl2 2+ +- -

(D) BaCl SO BaSO 2Cl2 4
2

4+ +- -

063. (E) - ã¶yQ> - 2 B©Z H$s Br2 go ¶moJmË‘H$ A{^{H«$¶m H$m
CËnmX hmoJm
(A) (R, R) 2 - 3 - S>mB©~«mo‘moã¶yQ>oZ
(B) (S, S) - 2 - 3 - S>mB©~«mo‘moã¶yQ>oZ
(C) (R, S) - 2 - 3 - S>mB©~«mo‘moã¶yQ>oZ
(D) (R, R) Ed§ (S, S) 2, 3 S>mB~«mo‘moã¶yQ>oZ H$m {‘lU

064. {ZåZ ‘| go H$m¡Z gm ¶m¡{JH$ ‘rgmo ê$n Xem©Vm h¡?

(A) CH2OH – CHOH – CHOH – CHO
(B) CH2OH – CHOH – CHOH – COOH
(C) CH2OH – (CHOH)2 – CH2OH
(D) C6H3 – CHCl – CHOH – CH3

065. {ZåZ go H$m¡Z gm ¶m¡{JH$ Bbo³Q´>mZñZohr ¶moJmË‘H$
A{^{H«$¶m Ho$ {bE gdm©{YH$ g{H«$¶ hmoJm
(A) CH3 – CH = CH – CH3
(B) CH –C C – CH3 3/

(C) CH3 – CH = CHCOOCH3

(D) 

O

066. 298 K na A{^{H«$¶m Ho$ {bE ‘mZH$ AmÝV[aH$ D$Om©
n[adV©Z ³¶m hmoJm?

2

310

OF H O O HF
H kJ

( ) ( )g g g g22( ) 2 ( )

T

+ +

= -

(A) – 312.5 kJ (B) – 125.03 kJ
(C) – 310 kJ (D) – 156 kJ

067. N ≡ C C ≡ N

N ≡ C C ≡ N
C = C

‘| {H$VZo s d p ~ÝY CnpñWV h¢&

(A) 5 s + 8 p (B) 9 s + 7 p
(C) 9 s + 9 p (D) 5 s + 9 p

068. {ZåZ A{^{H«$¶mAm| ‘| H$m¡Z gr A{^{H«$¶m Am°³grAnM¶Z
A{^{H«$¶m h¡
(A) CaCO 2HCl CaCl H O CO3 2 2 2+ + +

(B) AgNO KI AgI KNO3 3+ +

(C) Cl 2Br Br 2Cl2 2+ +- -

(D) BaCl SO BaSO 2Cl2 4
2

4+ +- -
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069. The Eredo  of Ag, Cu, Co and Zn are 0.799, 0.337,
– 0.277 and – 0.762 V respectively, which of the
following cells will have max cell e.m.f. ?
(A) ( ) ( )Zn Zn 1 1M Cu M Cu2 2+ +

(B)   (1 ) (1 )Zn Z M Ag M Agn
2+ +

(C) (1 ) (1 )Cu Cu M Ag M Ag2+ +

(D) (1 ) (1 )Zn Zn M Co M Co2 2+ +

070. What will be the value of ∆G and ∆G° for the
reaction, A B C D+ +  at 27°C for which
K = 102

(A) 0 ;G G 11.48 kJ mol 1T T= =- -c

(B) 0 ; 11.48G G kJ mol 1T T= = -c

(C) 11.48 ;G kJ mol G 01T T == - - c

(D) 11.48 ;G kJ mol G 01T T= =- c

071. In which of the following changes entropy
decreases.
(A) Crystallization of sucrose from solution
(B) Dissolving sucrose in water
(C) Melting of ice
(D) Vaporization of camphor

072. Why is the Heat evolved in neutralization of HF
is highest
(A) Due to low hydration energy of F ion
(B) Due to high hydration energy of F ion
(C) HF is a strong acid
(D) none of these

073. The reaction between p-methyl benzaldehyde
and conc. NaOH is an example of
(A) Cannizzaro reaction
(B) Aldol condensation
(C) Hydrolysis
(D) Haloform reaction

074. How benzene is converted into n - propyl benzene
(A) Friedel - crafts Alkylation
(B) Friedel - crafts Acylation
(C)  Friedel - crafts Alkylation followed by

clemmensen reduction
(D)  Friedal - crafts Acylation followed by

clemmensen reduction

069. Ag, Cu, Co Ed§ Zn Ho$ EAnM¶Z
°  H«$‘e… 0.799, 0.337, 

– 0.277 Ed§ – 0.762 V h¢ V~ {ZåZ ‘| go H$m¡Z go gob
H$m e.m.f. A{YH$V‘ hmoJm&

(A) ( ) ( )Zn Zn 1 1M Cu M Cu2 2+ +

(B)   (1 ) (1 )Zn Z M Ag M Agn
2+ +

(C) (1 ) (1 )Cu Cu M Ag M Ag2+ +

(D) (1 ) (1 )Zn Zn M Co M Co2 2+ +

070. A{^{H«$¶m A B C D+ +  Ho$ {bE 27° C na
∆G Am¡a ∆G° H$m ‘mZ ³¶m hmoJm, {OgH$m K = 102 h¡&
(A) 0 ;G G 11.48 kJ mol 1T T= =- -c

(B) 0 ; 11.48G G kJ mol 1T T= = -c

(C) 11.48 ;G kJ mol G 01T T == - - c

(D) 11.48 ;G kJ mol G 01T T= =- c

071. {ZåZ ‘o§ go {H$g n[adV©Z ‘| EÝQ´>m°nr H$m ‘mZ KQ>oJm
(A) {db¶Z go gwH«$mog H$m {H«$gQ>brH$aU
(B) Ob ‘| gwH«$mog H$mo KmobZm
(C) ~’©$ H$m {nKbZm
(D) H$ny©a H$m dmînrH$aU

072. HF H$s {ZpîH«$¶Vm ‘| {ZH$bZo dmbr Cî‘m H$m ‘mZ
A{YH$V‘ hmoVm h¡ ³¶m|{H$
(A) F Am¶Z H$s hmBS´>oeZ D$Om© H$‘ hmoZo Ho$ H$maU
(B) F Am¶Z H$s hmBS´>oeZ D$Om© A{YH$ hmoZo Ho$ H$maU
(C) HF EH$ à~b Aåb h¡
(D) Cn¶w©³V ‘| go H$moB© Zht

073. p-‘o{Wb ~oÝOopëS>hmBS> Am¡a gmÝÐ NaOH Ho$ ‘Ü¶ hmoZo
dmbr {H«$¶m {ZåZ A{^{H«$¶m H$m CXmhaU h¡&
(A) Ho$ZrOmamo A{^{H«$¶m
(B) EëS>m°b g§KZZ
(C) ObAnKQ>Z
(D) hobmo’$m‘© A{^{H«$¶m

074. ~oÝOrZ, n - àmo{nb ~oÝOrZ ‘| {H$g àH$ma n[ad{V©V hmoJr&
(A) ’«$sS>b-H«$mâQ> EbH$mBboeZ
(B) ’«$sS>b-H«$mâQ> EgmBboeZ
(C)  ’«$sS>b-H«$mâQ> EbH$mBboeZ Ho$ níMmV p³b‘oZgZ

AnM¶Z
(D)  ’«$sS>b-H«$mâQ> EgmBboeZ Ho$ níMmV p³b‘oZgZ

AnM¶Z
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075. Which of the following does not depend on the
attraction of the bonding pair towards the nucleus.
(A) The no. of protons in the nucleus
(B)  The repulsion by the electrons in the same 

volence shell
(C)  The amount of sheieding by inner shell

electron
(D) The distance from the nucleus.

076. Which of the following oxide is of acidic nature.

(A) B2O3 (B) Al2O3

(C) Ga2O3 (D) In2O3

077. In activation energy for a simple Chemical
reaction A B" is Ea in forward direction. The
activation energy for reverse reaction
(A) can be less than or more than Ea
(B) is always double of Ea
(C) is negative of Ea
(D) is always less than Ea

078. The rate of first order reaction is 1.5 × 10–2 mol
L–1 min–1 at 0.5 M concentration of the reactant.
The half life of the reaction is
(A) 0.383 min (B) 23.1 min
(C) 8.73 min (D) 7.53 min

079. 0.5 molal aqueous solution of a weak acid
(HX) is 20% ionised. If Kf for water is
1.86 K Kg mol–1, the lowering in freezing point
of the solution is
(A) – 1.12 K (B) 0.56 K
(C) 1.12 K (D) – 0.56 K

080. Which of the following is not an example of
addition polymer
(A) Polythene (B) Polystyrene
(C) Neoprene (D) Nylon – 6.6

075. {ZåZ ‘| go H$m¡Zgm ¶w½‘~§{YV Ho$ Zm{^H$ H$s Amoa AmH$f©U

na {Z^©a Zht H$aVm

 (A) Zm{^H$ ‘| àmoQ>moZm| H$s g§»¶m

 (B)  g‘mZ g§¶moOH$ H$j ‘| CnpñWV Bbo³Q´>moZm| Ûmam

à{VH$f©U

(C) AmÝV[aH$ H$j Bbo³Q´>moZm| H$s n[aajU ‘mÌm

(D) Zm{^H$ go Xÿar

076. {ZåZ ‘| go H$m¡Z-H$m¡Z go Am³gmBS> H$s àH¥${V Aåbr¶
hmoVr h¡?
(A) B2O3 (B) Al2O3
(C) Ga2O3 (D) In2O3

077. EH$ gmYmaU amgm¶{ZH$ A{^{H«$¶m A B"  H$mo A{J«‘
A{^{H«$¶m H$s g{H«$¶U D$Om© Ea h¡, V~ níM A{^{H«$¶m
H$s g{H«$¶U D$Om©
(A) Ea go H$‘ AWdm A{YH$ hmo gH$Vr h¡
(B) gX¡d Ea go XmoJwZr hmoJr
(C) Ea	H$m G$UmË‘H$ hmoJr
(D) gX¡d Ea go H$‘ hmoJr

078. àW‘ H$mo{Q> H$s A{^{H«$¶m H$m doJ 1.5 × 10–2 mol
L–1 min–1 h¡ ¶{X A{^H$maH$ H$s gmÝÐVm 0.5 M h¡,
A{^{H«$¶m Ho$ AY© Am¶wH$mb H$m ‘mZ h¡
(A) 0.383 min (B) 23.1 min
(C) 8.73 min (D) 7.53 min

079. EH$ Xþ~©b Aåb H$m (HX)	H$m 0.5 ‘mobb Obr¶

{db¶Z 20 à{VeV Am¶{ZV h¡ ¶{X Ob Ho$ {b¶o

Kf H$m ‘mZ 1.86 K Kg mol–1, h¡ V~ {db¶Z Ho$

{h‘m§H$ ‘| AdZ‘Z H$m ‘mZ hmoJm&

(A) – 1.12 K (B) 0.56 K
(C) 1.12 K (D) – 0.56 K

080. {ZåZ ‘| go H$m¡Z gm ¶moJmË‘H$ ~hþbH$ H$m CXmhaU Zht h¡&
(A) nm°brWrZ (B) nm°brpñQ>arZ
(C) {Z¶moàrZ (D) Zm¶bm°Z 6.6
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081. g§H«$‘U VËdm| H$s {H«$¶mË‘H$Vm àm¶… Sc go Cu VH$
bJmVma {H$gHo$ H$maU KQ>Vr h¡
(A) boÝWoZmBS> g§Hw$MZ
(B) Am¶ZZ EoÝWobnr ‘| {ZaÝVa d¥{Õ
(C) Am¶ZZ EoÝWobnr ‘| {ZaÝVa H$‘r
(D) Am³grH$aU AdñWm H$s g§»¶m ‘| d¥{Õ

082. gë’$a S>mBAm°³gmBS> H$mo dm¶w àXÿfH$ Ho$ ê$n ‘| ‘mZm
OmVm h¡ ³¶m|{H$
(A)  BgH$s gmÝÐVm dm¶w‘ÊS>br¶ Vmn‘mZ ‘| d¥{Õ Ho$

gmW ~‹T>Vr h¡&
(B)  ¶h EH$ H$sQ>ZmeH$ h¡ Omo dm¶wàXyfH$ h¡&
(C)  ¶h O2 d H2O Ho$ gmW {H«$¶m H$a Aåbr¶ dfm©

CËnÞ H$aVm h¡&
(D)  ¶h EH$ à~b Am°³grH$maH$ hmoVm h¡ Ed§ dm¶w Ho$

AÝ¶ KQ>H$m| H$mo Am³grH¥$V H$a XoVm h¡&

083. H$Q>Zo na a³Vòmd H$mo amoH$Zo Ho$ {bE Ferric chloride
H$m Cn¶moJ {H$¶m OmVm h¡ ³¶mo{H$
(A)  Fe3+ a³V H$mo ñH$pÝXV H$aVm h¡ Omo {H$ EH$

YZm¶{ZH$ gm°b h¡&
(B)  Fe3+ a³V H$mo ñH$pÝXV H$aVm h¡ Omo {H$ EH$

G$Um¶{ZH$ gm°b h¡&
 (C)  Cl– a³V H$mo ñH$pÝXV H$aVm h¡ Omo {H$ EH$

YZm¶{ZH$ gm°b h¡&
(D)  Cl– a³V H$mo ñH$pÝXV H$aVm h¡ Omo {H$ EH$

G$Um¶{ZH$ gm°b h¡&

084. H$m°bmBS> {db¶Z go {dbo¶ Ho$ Am{Y³¶ H$mo n¥WH$ H$aZo
H$s {d{Y h¡
(A) AmgdZrH$aU (B) {H«$ñQ´>br¶H$aU
(C) AnmohZrH$aU (D) J¡g H«$mo‘oQ>moJ«m’$s

085. EH$ MH3Y3 g§Hw$b {OgH$s Á¶m{‘{V {ÌH$moUr¶ {àÁ‘r¶
h¡ Ho$ g§^m{dV g‘md¶dr hm|Jo
(A) 2 (B) 4
(C) 3 (D) 6

086. In or Ga H$s Aën ‘mÌm go Ge YmVw Ho$ An{‘lU go
àmßV hmoVm h¡
(A) p type AY©MmbH$ (B)  Hw$MmbH$
(C) n - type AY©MmbH$ (D)  n[aemoYH$

081. The reactivity of the transition element usually
decreases from Sc to Cu because of
(A) Lanthanide contraction
(B) Continious increase in ionization enthalpy
(C) Continuous decrease in ionization enthalpy
(D) Increase in no. of oxidation states

082. SO2 is considered as airpollutant because
(A)  its concentration increases with temperature

increase of atmosphere.
(B) It is used as insecticide which is airpollutant
(C)  It reacts with O2 and H2O to produce acid

rain
(D)  It is a strong oxidant and oxidizes other

components of atmosphere

083. Ferric chloride is used to stop bleeding in cuts
because
(A)  Fe3+ coagulates blood which is positively

charged sol
(B)  Fe3+ coagulates blood which is negatively

charged sol
(C)  Cl-  coagulates blood which is positively

charged sol
(D)  Cl-  coagulates blood which is negatively

charged sol

084. A method of removing excess solute from a
colloidal solution is
(A) distillation (B) crystallization
(C) dialysis (D) gas chromatography

085. For a complex, MX3Y3 possessing trigonal
prismatic geometry, the number of possible
isomer is
(A) 2 (B) 4
(C) 3 (D) 6

086. On doping Ge metal with a little of In or Ga, we
get
(A) p type semiconductor
(B) insulator
(C) n - type semi conductor
(D) rectifier
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087. Zn AnZr J{bV AdñWm go R>mog AdñWm ‘| n[ad{V©V
hmoH$a hcp g§aMZm aIVm h¡& V~ g‘rnñW AUwAm| H$s
g§»¶m hmoJr&
(A) 6 (B) 8
(C) 12 (D) 4

088. ¶{X Eogr{Q>H$ Aåb H$s pKa Ed§ NH4OH H$s pKb
H«$‘e… 4.76 Am¡a 4.75 h¡ V~ A‘mo{Z¶‘ Eo{gQ>oQ>
{db¶Z H$s pH H$m ‘mZ hmoJm&
(A) 9.51 (B) 7.005
(C) 7.00 (D) 6.9

089. {ZåZ ‘| go {H$g‘| Fe Ý¶yZV‘ Am³grH$aU AdñWm ‘| h¡&

(A) K2 [  Fe (OH)6  ]

(B) K2 [  FeO4  ]

(C) FeSO4 . (   NH4 )   2 SO4 
. 6H2O

(D) Fe CN 6
3-^ h

090. A{^H$maH$m| Ho$ {H$g g‘yh H$s {dÚwV amgm¶{ZH$
A{^{H«$¶m ‘| YmVw {dñWmnZ Zht hmoJm
(A) Mg + Cu2+ (B) Pb + Ag+

(C) Zn + Cu2+ (D) Cu + Mg2+

091. ¶m¡{JH$ CH3 – CH (CH3) – CO – CH3 H$m Zm‘ h¡

(A) 3 - ‘o{Wb - 2 - ã¶yQ>oZm°Z

(B) 2 - ‘o{Wb - 3 - ã¶yQ>oZm°Z

(C) AmBgmoàmo{nb ‘o{Wb H$sQ>moZ

(D) 2 E{Wb - 2 ‘o{Wb noÝQ>oZ

092. CH3MgI {H$gHo$ gmW ‘rWoZ XoJm
(A) C2H5OH
(B) CH3 – CH2 – NH2
(C) (a) Ed§ (b) XmoZm|
(D) BZ‘| go H$moB© Zht

093. b§~o g‘¶ VH$ aIZo na, ãbrqMJ nmCS>a ñdV…
Am³grH$aU go JwOaVm h¡ V~ {Z{‘©V CËnmX h¢
(A) Ho$db H¡$pëe¶‘ ³bmoamBS>
(B) Ho$db H¡$pëe¶‘ ³bmoaoQ>
(C) H¡$pëe¶‘ ³bmoamBS> Ed§ H¡$pëe¶‘ ³bmoaoQ>
(D) H¡$pëe¶‘ ³bmoamBS> Ed§ H°$pëe¶‘ ³bmoamBQ>

087. Zn converts from its melted state to its solid state,
it has hcp structure, then the Number of nearest
atoms will be
(A) 6 (B) 8
(C) 12 (D) 4

088. If the pKa of acetic acid and pKb of NH4OH are
4.76 and 4.75 respectively, what will be the pH of
ammonium acetate solution
(A) 9.51 (B) 7.005
(C) 7.00 (D) 6.9

089. Which of the following has least oxidation state
of Fe?
(A) K2 [  Fe (OH)6  ]
(B) K2 [  FeO4  ]
(C) FeSO4 . (  NH4   )  2 SO4 

. 6H2O
(D) Fe CN 6

3-^ h

090. In electro chemical reaction of which set of
reactants, the metal displacement will not take
place
(A) Mg + Cu2+ (B) Pb + Ag+

(C) Zn + Cu2+ (D) Cu + Mg2+

091. The IUPAC name of the compound
CH3 – CH (CH3) – CO – CH3 is
(A) 3 - methyl - 2 - butanone
(B) 2 - methyl - 3 - butanone
(C) isopropyl methyl ketone
(D) 2 ethyl - 2 methyl pentane

092. CH3MgI will give methane with
(A) C2H5OH
(B) CH3 – CH2 – NH2
(C) both of these (a and b)
(D) None of these

093. On long standing the bleaching powder undergoes
auto-oxidation. The products formed are
(A) Calcium chloride only
(B) Calcium chlorate only
(C) Calcium chloride and calcium chlorate
(D) Calcium chloride and calcium chlorite
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094. ~moao³g ‘ZH$m narjU ‘| ‘ZH$m H$m a§J ‘w»¶ ê$n go {ZåZ
Ho$ ~ZZo Ho$ H$maU hmoVm h¡&
(A) YmVw Am³gmBS> (B) ~m°am°Z Am³gmBS>
(C) YmVw ‘oQ>m~moaoQ²>g (D) ‘m¡{bH$ ~moamoZ

095. A{^{H«$¶m H$m CËnmX (P) h¡

             O
                ||
CH3 – C – CH2 – COOC2H5 

(I) NaH / THF
(II) I2

 (A) 

   +
H3O / Δ

 (B)

(two equivalent)  (NH4)2CO3

Δ
(P)

(A) CH C CH CH C CH3 2 2 3- - - - -

O O

(B) 

COOH

CH C CH CH C CH3 3- - - - -

O O

COOH

(C) 
N
H

CH3 CH3

(D) 
N
H

CH3 CH3

096. H$m°aS>mBQ> {ZåZ H$m {‘lU h¡

(A) ZmBQ´>mop½bgarZ, JZH$moQ>Z VWm dogbrZ

(B) ~moa³g VWm p½bgarZ

(C) H$ma~moaÝS>‘ VWm MmaH$mob

(D) p½bgam°b VWm KMnO4

094. Colour of the bead in borax bead test is mainly
due to the formation of
(A) metal oxides (B) boron oxides
(C) metal metaborates (D) elemental boron

095. Product (P) of the given reaction is

             O
                ||
CH3 – C – CH2 – COOC2H5 

(I) NaH / THF
(II) I2

 (A) 

   +
H3O / Δ

 (B)

(two equivalent)  (NH4)2CO3

Δ
(P)

(A) CH C CH CH C CH3 2 2 3- - - - -

O O

(B) 

COOH

CH C CH CH C CH3 3- - - - -

O O

COOH

(C) 
N
H

CH3 CH3

(D) 
N
H

CH3 CH3

096. Cordite is a mixture of
(A) nitroglycerine, guncotton and vaseline
(B) borax, glycerine
(C) carborundum and charcoal
(D) glycerol and KMnO4



1-AA ] [ 23 ] [ P.T.O.

097. Which out of the following is the strongest acid?

(A) CH COH3

O

(B) CH CCOOH3

O

(C) 

CH

CH CHCH COH3 3

3

O

 

(D) 

O

CH CH COH3 2

098. Which element is not in first transition series
(A) Fe (B) V
(C) Ag (D) Cu

099. Which reagent is capable of giving test both of
Aldehyde and ketones
(A) Tollen reagent
(B) Fehling solution
(C) 2, 4 dinitrophenylhydrazine
(D) Shift reagent

100. Which reaction will not occur out of the following

(A) Fe H SO H FeSO2 4 2 4+ +

(B) Cu 2AgNO Cu(NO ) 2Ag3 3 2+ +

(C) 2KBr I 2KI Br2 2+ +

(D) CuO H Cu H O2 2+ +

097. {ZåZ ‘| go H$m¡Z gm gdm©{YH$ à~b Aåb h¡

(A) CH COH3

O

(B) CH CCOOH3

O

(C) 

CH

CH CHCH COH3 3

3

O

 

(D) 
O

CH CH COH3 2

098. {ZåZ ‘| go H$m¡Z gm VËd àW‘ g§H«$‘U loUr ‘| Zhr§ h¡
(A) Fe (B) V
(C) Ag (D) Cu

099. EopëS>hmBS> d H$sQ>moZ XmoZm| Ho$ narjU XoZo ‘| gj‘
A{^H$‘©H$ h¡&
(A) Q>m°boZ A{^H$‘©H$
(B) ’o$hqbJ Kmob
(C) 2, 4 S>mB©ZmBQ´>mo’o${ZbìhmBS´>o{OZ
(D) {e’$ A{^H$‘©H$

100. {ZåZ ‘| go H$m¡Z gr A{^{H«$¶m Zht hmoJr

(A) Fe H SO H FeSO2 4 2 4+ +

(B) Cu 2AgNO Cu(NO ) 2Ag3 3 2+ +

(C) 2KBr I 2KI Br2 2+ +

(D) CuO H Cu H O2 2+ +
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101. The value of

sin sin sin sin8 8
3

8
5

8
74 4 4 4r r r r

+ + + is

(A) 4
3

(B) 4
3

(C) 2
3

(D) 2
3

102. For positive integer n, if ( ) sin cosf n n ni i= +

Then ( ) ( )
( ) ( )

f f
f f
5 7
3 5
-
-

is

(A) ( )
( )

f
f
3
1

(B) 
( )
( )
f
f
1
3

(C) 
( )
( )
f
f
5
3 (D) 

( )
( )
f
f
7
5

103. If ( ) ,cos sinf x n x x1
n

n n= +^ h  for

1, 2, 3 ..........,n =  then ( ) ( )f x f x4 6-  is equal
to

(A) 10 (B) 12
1

(C) 10
1

(D) 12

104. If (1 1 )(1 2 ) ...... (1 45 ) 2 ,tan tan tan n+ + + =c c c  
then n is
(A) 22 (B) 24
(C) 23 (D) 12

105. If 
3

,cos cos cos k5 13
121 1 1+ =- - -  then the value

of k is

(A) 65
16

(B) 65
12

(C) 65
11

(D) 65
19

101. sin sin sin sin8 8
3

8
5

8
74 4 4 4r r r r

+ + +  H$m ‘mZ 

hmoJm,

(A) 4
3

(B) 4
3

(C) 2
3

(D) 2
3

102. ¶{X YZmË‘H$ nyUmªH$ n  Ho$ {bE, ( ) sin cosf n n ni i= +

h¡ Vmo  ( ) ( )
( ) ( )

f f
f f
5 7
3 5
-
-

H$m ‘mZ h¡:

(A) ( )
( )

f
f
3
1

(B) 
( )
( )
f
f
1
3

(C) 
( )
( )
f
f
5
3 (D) 

( )
( )
f
f
7
5

103. ¶{X ( ) ,cos sinf x n x x1
n

n n= +^ h

1, 2, 3 ..........,n = $Vmo ( ) ( )f x f x4 6-  H$m ‘mZ h¡

(A) 10 (B) 12
1

(C) 10
1

(D) 12

104. ¶{X(1 1 )(1 2 ) ..... (1 45 ) 2 ,tan tan tan n+ + + =c c c

V~  n  H$m ‘mZ hmoJm

(A) 22 (B) 24

(C) 23 (D) 12

105. ¶{X 
3

,cos cos cos k5 13
121 1 1+ =- - - Vmo  k  H$m 

‘mZ hmoJm

(A) 65
16

(B) 65
12

(C) 65
11

(D) 65
19

Mathematics / J{UV
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106. If 3 2cos cos cosx x x 4
1

= and ,x0 4< <
r

then 
the value of x is

(A) 6
r

(B) 5
r

(C) 8
r

(D) 7
r

107. The number of solutions of the equation
2 2 1 0sin sin cosx x x+ - - =  in the range

0 2x# # r  is

(A) 3 (B) 4

(C) 2 (D) None of these

108. The number of the distinct real roots of the

equation 0
sin
cos
cos

cos
sin
cos

cos
cos
sin

x
x
x

x
x
x

x
x
x
= , in the interval 

x4 4# #
r r
- is

(A) 4 (B) 3

(C) 1 (D) 2

109. In a triangle ABC, the sides are of length 17,
25 and 28 units. Then, the length of the largest
altitude is
(A) 26.6 (B) 27
(C) 26 (D) 420/17

110. If α, β and γ are the roots of the equation
3 3 7 0,x x x3 2- + + =  and w is cube root of

unity, then the value of 1
1

1
1

1
1

b

a

c

b

a

c

-
-
+
-
-
+
-
-

is equal to

(A) 3w2 (B) 3/w
(C) 2w2 (D) none of these

106. ¶{X 3 2cos cos cosx x x 4
1

=  Am¡a ,x0 4< <
r

 Vmo x  
H$m ‘mZ hmoJm,

(A) 6
r

(B) 5
r

(C) 8
r

(D) 7
r

107. g‘rH$aU 2 2 1 0sin sin cosx x x+ - - =  Ho$ hbm|

H$s g§»¶m, ¶{X 0 2x# # r  h¢:

(A) 3 (B) 4

(C) 2 (D) BZ‘| go H$moB© ^r Zht

108. g‘rH$aU 0
sin
cos
cos

cos
sin
cos

cos
cos
sin

x
x
x

x
x
x

x
x
x
= , 

x4 4# #
r r
-` j Ho$ dmñV{dH$ ‘ybm| H$s g§»¶m

(A) 4 (B) 3

(C) 1 (D) 2

109. ¶{X ABC {Ì^wO H$s ^wOmE± H«$‘e 17, 25 Ed§ 28

BH$mB© bå~r h¢ Vm {Ì^wO H$s g~go ~‹S>r D±$MmB© H$s

bå~mB© hmoJr:

(A) 26.6 (B) 27

(C) 26 (D) 420/17

110. ¶{X α, β, γ g‘rH$aU 3 3 7 0x x x3 2- + + =  Ho$

‘yb h¡, Ed‘²

1;w 3 = Vmo 1
1

1
1

1
1

b

a

c

b

a

c

-
-
+
-
-
+
-
-

H$m ‘mZ h¡:

(A) 3w2 (B) 3/w

(C) 2w2 (D) BZ‘| go H$moB© ^r Zht
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111. The perimeter of the locus represented by

arg z i
z i

4
r

-
+

=c m  is equal to

(A) 4π (B) 2 2r

(C) 2 3r (D) 
2
3
r

112. In a triangle ABC if ,cos cos cos 2
3

A B C+ + =

then the triangle is

(A) Right angled (B) Right angled isoceles

(C) Equilateral (D) None of these

113. In a triangle ABC, the minimum value of the
sum of the squares of sides is [∆ is the area
of triangle ABC]

(A) 3 3 T  (B) 4 3 T

(C) 2 3 T  (D) 5 3 T

114. A tower subtends angles θ, 2θ and 3θ at
three points A, B, C respectively lying on a
horizontal line through the foot of the tower.
Then, the ratio AB BC  equals

(A) sin
sin3
i

i
(B) sin

sin
3i
i

(C) cos
cos3
i

i
(D) tan

tan
3i
i

115. From the top of a lighthouse, the angles of
depression of two stations on the oposite sides
of it at a distance d apart are α and β. The
height of the lighthouse is

(A) tan tan
tand
a b

a

+
(B) cot cot

d
a b+

(C) tan tan
tand
a b

b

+
(D) cot cot

cotd
a b

b

+

111. {dÝXÿ nW (bmoH$g) {OgH$m g‘rH$aU

arg
z i
z i

4
r

-
+

=c m  h¡, H$m n[a‘mn (noar‘rQ>a) h¢:

(A) 4π (B) 2 2r

(C) 2 3r (D) 
2
3
r

112. ¶{X {Ì^wO ABC ‘|, ,cos cos cos 2
3

A B C+ + = , 
Vmo {Ì^wO h¢:

(A) g‘H$moU {Ì^wO (B) g‘H$moU g‘ {Û~mhþ

(C) g‘^wO {Ì^wO (D) BZ‘o§ go H$moB©^r Zht

113. {H$gr {Ì^wO ‘|, VrZmo ^wOmAm| Ho$ dJm] Ho$ ¶moJ ’$b H$m

{ZåZÎm‘ ‘mZ h¢: (∆ {Ì^wO H$m joÌ ’$b h¡)

(A) 3 3 T  (B) 4 3 T

(C) 2 3 T  (D) 5 3 T

114. EH$ ‘rZma VrZ EH$ aoIr¶ {~ÝXþAm| A, B Am¡a C na
CÝZ¶Z H$moU H«$‘e: θ, 2θ Am¡a 3θ ~ZmVr h¡& VrZ

{~ÝXþ VWm ‘rZma H$m nmX EH$ aoIm na h¢& V~ AZwnmV
AB

BC  ~am~a hmoJm -

(A) sin
sin3
i

i
(B) sin

sin
3i
i

(C) cos
cos3
i

i
(D) tan

tan
3i
i

115. àH$me ñVå^ erf© Xmo nañna {dnarV {XemAmo§ ‘| pñWV

ñQ>oeZm|, {OZHo$ ~rM H$s Xÿar d h¡; na H«$‘e: a Am¡a b
AdZ‘Z H$moU ~ZmVm h¡& àH$me ñVå^ H$s D±$MmB© hmoJr&

(A) tan tan
tand
a b

a

+
(B) cot cot

d
a b+

(C) tan tan
tand
a b

b

+
(D) cot cot

cotd
a b

b

+
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116. If , ,a b c  are three non-coplanar unit vectors

then a b c6 @ is equal to

(A) 2! (B) 3!

(C) 1! (D) 2

117. If the vectors ,ai aj ck i k+ + +t t t t t  and

ci cj bk+ +t t t  are coplanar, then

(A) c ab2 = (B) b ac2 =

(C) 2a c b+ = (D) a c b
1 1 2
+ =

118. If , ,a b c  are non coplanar vectors, then

, ,a b b c c a# # #6 @ is equal to

(A) 0 (B) a b c 26 @

(C) a b c6 @ (D) 2 a b c6 @

119. If a  is a colinear vector with 3 6 6b i j k= + +t t t

and . 27a b = . Then, a  is

(A) 3 i j k+ +t t t^ h (B) 2 i j k+ +t t t^ h

(C) 2 2i j k+ +t t t (D) 2 3 3i j k+ +t t t

120. The value of
lim

x 0" ( )

( )

x

x

1 1

1 1

2
1

2
1

+ -

+ -
is equal to

(A) 3/2 (B) 2/3

(C) 0 (D) None of these

121. The value of
lim

x " 3
x x x4 162 4+ - +6 @ 

is

(A) 4 (B) 8

(C) 2 (D) 16

116. ¶{X , ,a b c  VrZ Ag‘Vbr¶ BH$mB© g{Xe hm|, Vmo

a b c6 @ H$m ‘mZ hmoJm-

(A) 2! (B) 3!

(C) 1! (D) 2

117. ¶{X g{Xe ,ai aj ck i k+ + +t t t t t Am¡a ci cj bk+ +t t t

g‘Vbr¶ h¢ Vmo

(A) c ab2 = (B) b ac2 =

(C) 2a c b+ = (D) a c b
1 1 2
+ =

118. ¶{X , ,a b c  Ag‘Vbr¶ g{Xe h¢ V~

, ,a b b c c a# # #6 @ H$m ‘mZ h¡:

(A) 0 (B) a b c 26 @

(C) a b c6 @ (D) 2 a b c6 @

119. ¶{X g{Xe a  Ho$ gmW g{Xe 3 6 6b i j k= + +t t t

EH$ao{IH$ h¡ VWm . 27a b =  h¡, Vmo a  hmoJm:

(A) 3 i j k+ +t t t^ h (B) 2 i j k+ +t t t^ h

(C) 2 2i j k+ +t t t (D) 2 3 3i j k+ +t t t

120. 
lim

x 0" ( )

( )

x

x

1 1

1 1

2
1

2
1

+ -

+ -
 H$m ‘mZ h¡:

(A) 3/2 (B) 2/3

(C) 0 (D) BZ‘| go H$moB© ^r Zht

121. 
lim

x " 3
 x x x4 162 4+ - +6 @ H$m ‘mZ h¡:

(A) 4 (B) 8

(C) 2 (D) 16
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122. lim
x 0"

 tan sinx x
a atan sinx x

-
-

is equal to (a > 0)

(A) log ae (B) 1

(C) 0 (D) e

123. The area of triangle formed by the coordinate
axes and tangent to the curve logy xe=  at
(1, 0) is

(A) 1 (B) 2
1

(C) 2 (D) 2
3

124. The slope of the tangent at ,4 0
r` j to the

curve 1 16 ( 2 )tanx y x y2+ = -  is

(A) 2
2
r +

(B) 4
1
2r +

(C) 4
1
r +

(D) 4
2
2r +

125. A man of height 2 m walks at a uniform speed

of 5  km/ hour away from a lamp post of 6  m

height. His shadow length increases at the rate

of

(A) 12.5  km/hour (B) 2.5  km/hour

(C) 3  km/hour (D) 3.5  km/hour

126. If the function f (x) = a log | x | + bx2 + x
has its extremum values at x = – 1 and x =
2 then the values of a and b.

(A) a = 2 b
2
1=

(B) a = 
2
1 , b = 2

(C) a = 2, b =
2
1-

(D) a = – 2, b = –
2
1

122. lim
x 0"

 tan sinx x
a atan sinx x

-
-

H$m ‘mZ h¡ (a > 0)

(A) log ae (B) 1

(C) 0 (D) e

123. dH«$ logy xe=  Ho$ {~ÝXw (1, 0) na IrMt J¶r ñne©$

aoIm VWm XmoZmo§ Ajmo§ Ûmam ~Zo hþE {Ì^wO H$m joÌ’$b

hmoJm:

(A) 1 (B) 2
1

(C) 2 (D) 2
3

124. dH«$ ( )tanx y x y1 16 22+ = -  Ho$ {~ÝXw ,
4
0

r` j
na ñne© aoIm H$s àdUVm hmoJr:

(A) 2
2
r +

(B) 4
1
2r +

(C) 4
1
r +

(D) 4
2
2r +

125. EH$ 2 ‘r. bå~m ì¶p³V EH$ g‘mZ doJ 5 km/hour go
MbVm hþAm EH$ b¡ån nmoñQ> {OgH$s D±$MmB© 6 ‘rQ>a h¡,
go Xÿa Om ahm h¡& ì¶p³V H$s N>m¶m H$s bå~mB© ~‹T>Zo H$
Xa hmoJr:

(A) 12.5 km/hour (B) 2.5 km/hour

(C) 3 km/hour (D) 3.5 km/hour

126. ¶{X ’$bZ f (x) = a log | x | + bx2 + x Ho$ CÀMrîR>/

{ZpåZîR> ‘mZ x = –1 VWm x = 2 Ho$ {bE h¢ Vmo a  Am¡a b
Ho$ ‘mZ hmoJ|:

(A) a = 2 b
2
1=

(B) a = 
2
1 , b = 2

(C) a = 2, b =
2
1-

(D) a = – 2, b = –
2
1
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127. If a,	b,	γ are roots the equation 0,ax bx c3 2+ + =  

the value of determinant 
ab

bc

ca

bc

ca

ab

ca

ab

bc

 is

(A) a (B) b

(C) 0 (D) c

128. If a, b, c are pth, qth and rth terms respectively of
a geometric progression, then the value of the

determinant 
log
log
log

a
b
c

p
q
r

1
1
1

  is equal to

(A) 0 (B) 1

(C) – 1 (D) None of these

129. A matrix A is such that A2 = 2A – I, where I is
unity matrix, then for n  2, An is equal to

(A) nA – (n –1)I

(B) nA – I

(C) 2n – 1 A – (n – 1)I

(D) 2n A – nI

130. The greatest coefficient in the expansion of

x x
1 n2

+c m  is

(A) 
. . .... ( )

2
n

n1 3 5 2 1 n-

(B) 
n n

n2

(C) 
n
n

2

2
2

c m

(D) None of these

127. ¶{X a,	b,	γ	g‘rH$aU 0,ax bx c3 2+ + =  Ho$ ‘yb h¡ 

Vmo gma{UH$ 
ab

bc

ca

bc

ca

ab

ca

ab

bc

 H$m ‘mZ hmoJm:

(A) a (B) b

(C) 0 (D) c

128. ¶{X a, b, c, {H$gr JwUmoÎma loUr Ho$ H«$‘e p dm§, q

dm§ VWm r dm nX h¢ Vmo gma{UH$ 
log
log
log

a
b
c

p
q
r

1
1
1

 H$m ‘mZ 

hmoJm:

(A) 0 (B) 1

(C) – 1 (D) BZ‘| go H$moB© Zht&

129. ¶{X Amì¶yh A Bg Vah h¡: A2 = 2A-I, I  BH$mB© Amì¶yh

h¡& V~ n  2 Ho$ {b¶o An ~am~a hmoJm&

(A) nA – (n –1)I

(B) nA – I

(C) 2n – 1 A – (n – 1)I

(D) 2n A – nI

130. x x
1 n2

+` j  Ho$ àgma ‘| ‘hÎm‘ JwUm§H$ h¡&

(A) 
. . .... ( )

2
n

n1 3 5 2 1 n-

(B) 
n n

n2

(C) n
n

2

2
2

c m

(D) BZ‘| go H$moB© ^r Zht&
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131. The coefficient of x5 in the expansion of
(1 + x2)5 (1 + x)4 is
(A) 40 (B) 50
(C) 60 (D) –50

132. 10 % bulbs manufactured by a company are
found to be defective. The probability that out of
a sample of 5 bulbs none is defective is

(A) 2
1 5

c m (B) 10
1 5

c m

(C) 10
9

10
14

c cm m (D) 10
9 5

c m

133. Two dice of different colours are thrown
simultaneously. The probability that the sum of
the faces appeared is either 7 or 11 is

(A) 36
7

(B) 9
4

(C) 3
2

(D) 9
5

134. Six students are to be selected for a quiz
competition from 10 aspirants. The probability
that two particular students are excluded is

(A) 15
2

(B) 3
1

(C) 5
1

(D) 3
2

135. If three distinct natural numbers are chosen
randomly from the first natural numbers, then the
probability that all three of them are divisible by
both 2 and 3, is

(A) 25
4

(B) 35
4

(C) 1161
4

(D) 1155
4

131. (1 + x2)5 (1 + x)4 Ho$ àgma ‘| x5 H$m JwUm§H$ hmoJm:

(A) 40 (B) 50

(C) 60 (D) –50

132. EH$ H$ånZr Ûmam {Z{‘©V 10% ~ë~ Iam~ {ZH$bVo h¢&

5 ~ë~m| Ho$ g¡ånb go {H$gr ^r ~ë~ H$s Iam~ Z hmoZo

H$s àm{¶H$Vm h¡:

(A) 2
1 5

c m (B) 10
1 5

c m

(C) 10
9

10
14

c cm m (D) 10
9 5

c m

133. Xmo AbJ a§J Ho$ nmgo EH$ gmW ’|$Ho$ OmVo h¢& XmoZm| na

AmZodmbr g»¶m§Am| H$m  ¶moJ ’$b 7 AWdm 11 AmZo 

H$s àm{¶H$Vm hmoJr:

(A) 36
7

(B) 9
4

(C) 3
2

(D) 9
5

134. 6 N>m>Ìm| H$mo 10 N>mÌm| ‘o go EH$ p³dO Ho$ {bE M¶Z

{H$¶m OmZm h¡& BZ‘o§ Xmo {MpÝhV N>mÌm| H$m M¶Z Z hmoZo

H$s àm{¶H$Vm h¡:

(A) 15
2

(B) 3
1

(C) 5
1

(D) 3
2

135. àW‘ 100 àmH¥${VH$ g§»¶mAm| go VrZ AbJ AbJ

g§»¶mE± ¶ÑÀN>¶m MwZr OmVr h¢& BZ VrZm| g§»¶mAm| H$s

2 Am¡a 3 go {d^mÁ¶ hmoZo H$s àm{¶H$Vm hmoJr:

(A) 25
4

(B) 35
4

(C) 1161
4

(D) 1155
4
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136. If ,y y e1 x2+ + =  then the value of y is 

(A) ex – e–x (B) ex + e–x

(C) 
e e
2

–x x+
(D) None of these

137. The number of points having position vector

ai bj ck+ +t t t   where a, b, c ∈{1, 2, 3, 4, 5} such

that 2a + 3b + 5c is divisible by 4, is

(A) 140 (B) 70

(C) 100 (D) 150

138. There are 4 candidates for the post of a professor

in Mathematics and one is to be selected by a

opinions of 5 subject experts. The number of

the ways in which the expert opinion can be

expressed is

(A) 1048 (B) 1072

(C) 1024 (D) 1020

139. If g(x) = (x2 + 2x + 3) f  (x), f (0) = 5 and

lim
x 0"

 
( ) ( )

4x
f x f

0
0

-
-

= , then g'  (0) is equal to 

(A) 30 (B) 18

(C) 20 (D) 22

140. The solution of the differential equation

y x dx
dy

a y dx
dy2- = +c cm m is

(A) y = k (1 – ay) (x + a)

(B) y = k (1 + ay) (x – a)

(C) y = k (1 + ay) (x + a)

(D) y = k (1 – ay) (x – a),

k is constant.

136. ¶{X h¡ ,y y e1 x2+ + =  Vmo y  H$m ‘mZ hmoJm -

(A) ex – e–x (B) ex + e–x

(C) 
e e
2

–x x+
(D) BZ‘o go H$moB© Zht

137. CZ {~ÝXþAm| H$s g§»¶m {OZH$s nmo{OgZ, do³Q>a

ai bj ck+ +t t t  Ohm± a, b, c ∈{1, 2, 3, 4, 5} h¡ VWm

2a + 3b + 5c, 4 go {d^mÁ¶ hmo; h¡ …-

(A) 140 (B) 70

(C) 100 (D) 150

138. J{UV ‘| AmMm¶© Ho$ EH$ nX Ho$ {bE 4 C‘rXdma h¡§& nX

na M¶Z Ho$ {bE 5 {df¶ {deofkm| H$s EH$ M¶Z g{‘{V

h¡& M¶Z, g{‘{V Ho$ gXñ¶mo Ho$ nam‘e© na AmYm[aV

hmoJm& M¶ZH$Vm©Am| Ûmam {XE nam‘em] Ho$ Hw$b VarH$m| H$s

g§»¶m hmoJr&

(A) 1048 (B) 1072

(C) 1024 (D) 1020

139. ¶{X g(x) = (x2 + 2x + 3) f  (x), f (0) = 5 Ed§

lim
x 0"

 
( ) ( )

4x
f x f

0
0

-
-

= , Vmo g'  (0) = ~am~a hmoJm

(A) 30 (B) 18

(C) 20 (D) 22

140. AdH$b g‘rH$aU y x dx
dy

a y dx
dy2- = +c cm m H$m

hb hmoJm:

(A) y = k (1 – ay) (x + a)

(B) y = k (1 + ay) (x – a)

(C) y = k (1 + ay) (x + a)

(D) y = k (1 – ay) (x – a),

k EH$ AMa  h¢&
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141. The  solution of the differential equation

(10 6 )sindx
dy

x y= +  is

(A) 5 tan (5x – 3y) = 4 tan (4x + k) + 3

(B) 5 tan (5x + 3y) = 4 tan (4x + k) – 3

(C) 5 tan (5x – 3y) = 4 tan (4y + k) – 3

(D) None of these

142. If I = tan cotx x dx
/

0

4

+
r

^ h#  than value of I is

(A) 2
r

(B) 
2 2
r

(C) 
3
r

(D) 
2
r

143. The value of the integral sec tan
tan
x x
x x dx

0
+

r

#  is 
equal to

(A) 2 1r
r
-` j (B) ( 1)2

r
r -

(C) ( 1)r r - (D) ( 1)2
r
r +

144. If the sum of the distances of a moving point from
two perpendicular lines in a plane is always 1,
then, its locus is
(A) Parabola (B) Ellipse
(C) Hyperbola (D) None of these

145. The equation of an ellipse with focus at (1, – 1),

directrix x – y – 3 = 0 and eccentricity 
2

1
 is

(A) 7x2 + 2xy + 7y2 + 7 = 0

(B) 7x2 + 2xy + 7y2 – 10x + 10y + 7 = 0

(C) 7(x2 + y2) + 2xy + 10x – 10y – 7 = 0

(D) 7(x2 + y2) + 2xy – 10x – 10y + 7 = 0

141. AdH$b g‘rH$aU (10 6 )sindx
dy

x y= +  H$m hb 

hmoJm&

(A) 5 tan (5x – 3y) = 4 tan (4x + k) + 3

(B) 5 tan (5x + 3y) = 4 tan (4x + k) – 3

(C) 5 tan (5x – 3y) = 4 tan (4y + k) – 3

(D) BZ‘| go H$moB© ^r Zht

142. ¶{X tan cotx x dxI
/

0

4

= +
r

^ h# , Vmo I H$m ‘mZ hmoJm

(A) 2
r

(B) 
2 2
r

(C) 
3
r

(D) 
2
r

143. sec tan
tan
x x
x x dx

0
+

r

#   H$m ‘mZ hmoJm

(A) 2 1r
r
-` j (B) ( 1)2

r
r -

(C) ( 1)r r - (D) ( 1)2
r
r +

144. ¶{X {H$gr J{V‘mZ {~ÝXþ H$s g‘Vb ‘o§ Xmo nañna bå~

aoImAm| go Xÿ[a¶m| H$m ¶moJ h‘oem 1 h¡ Vmo {~ÝXþ nW hmoJm…

(A) nadb¶ (B) XrK©d¥V

(C) A{Vnadb¶ (D) BZ‘| go H$moB© ^r Zht&

145. XrK©d¥V H$m g‘rH$aU, {OgH$s Zm{^ (1, – 1), VWm

{Z¶Vm x – y – 3 = 0 VWm CËHo$ÝÐVm 
2

1
, hmoJm …

(A) 7x2 + 2xy + 7y2 + 7 = 0

(B) 7x2 + 2xy + 7y2 – 10x + 10y + 7 = 0

(C) 7(x2 + y2) + 2xy + 10x – 10y – 7 = 0

(D) 7(x2 + y2) + 2xy – 10x – 10y + 7 = 0
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146. Xmo ~bm| H$m ‘hÎm‘ VWm Ý¶yZÎm‘ n[aUm‘r  F VWm G h¡&
¶{X CZ ~bm| Ho$ ‘Ü¶  2a H$m H$moU h¡ Vmo F Ed§ G H$m
n[aUm‘r hmoJm…

(A) cos sinF G2 2 2 2 2

1

a a+^ h

(B) sin cosF G2 2 2 2 2

1

a a+^ h

(C) 
sin cosF G2 2 2 2

1

a a+^ h

(D) sin cosF G2 22 2 2

1

a a+^ h

147. Xmo ~bm| 3 P d 2P H$m n[aUm‘r ~b R. h¡& ¶{X nhbm

~b XþJwZm H$a {X¶m Om¶ Vmo n[aUm‘r ~b ^r XþJwZm hmo

OmVm h¡& XmoZmo ~bm| Ho$ ~rM H$m H$moU hmoJm…

(A) 60° (B) 30°

(C) 120° (D) 150°

148. EH$ H$U {dlm‘mdñWm go g‘mZ ËdaU go MbZm àmaå^

H$aVm h¡ VWm AnZr ¶mÌm Ho$ 8 do§ goHo$ÊS> ‘| 114 ‘rQ>a

H$s Xÿar V¶ H$aVm h¡& H$U H$m ËdaU hmoJm&

(A) 20 m/sec2 (B) 15 m/sec2

(C) 14.5 m/sec2 (D) 15.4 m/sec2

149. EH$ hobrH$mßQ>a 500 ‘rQ>a H$s D±$MmB© na C‹S> ahm h¡&

¶{X AMmZH$ B§OZ H$m‘ H$aZm ~ÝX H$a X| Vmo ho{bH$mßQ>a

O‘rZ na {JaoJm -

(A) 10 goH$ÊS> ‘| (B) 12 goH$ÊS> ‘|

(C) 15 goH$ÊS> ‘| (D) 20 goH$ÊS> ‘|

150. ¶{X A{V n[adb¶ ,
a

x

b

y
1

2

2

2

2

- =   H$m ax + by = 1 

EH$ ñne© aoIm h¡ Vmo a2 – b2  H$m ‘mZ hmoJm&

(A) b2 e2 (B) 
b e

1
2 2

(C) a2 e2 (D) 
a e

1
2 2

146. The maximum and minimum of the resultant of
two forces are F and G (the angle between these
forces is 2a), Then, the resultant of F and G is

(A) cos sinF G2 2 2 2 2

1

a a+^ h

(B) sin cosF G2 2 2 2 2

1

a a+^ h

(C) 
sin cosF G2 2 2 2

1

a a+^ h

(D)
sin cosF G2 22 2 2

1

a a+^ h

147. The resultant of two forces 3P and 2P is R. If
first- force is doubled then the resultant is also
doubled. The angle between the forces is

(A) 60° (B) 30°

(C) 120° (D) 150°

148. A particle at rest starts moving with uniform
acceleration covers a distances 114 meters in 8th
second. The acceleration of the particle is
(A) 20 m/sec2 (B) 15 m/sec2

(C) 14.5 m/sec2 (D) 15.4 m/sec2

149. A helicopter is flying at a height of 500  m. If all of
sudden its engines stops working, the helicopter
will fall on the earth in

(A) 10 seconds (B) 12 seconds

(C) 15 seconds (D) 20 seconds

150. If ax + by = 1 is a tangent to the hyperbola

,
a

x

b

y
1

2

2

2

2

- =  , then the value of a2 – b2 is

(A) b2 e2 (B) 
b e

1
2 2

(C) a2 e2 (D) 
a e

1
2 2
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