(English+Hindji)

PHYSICS

A physical quantity P is described by the
relation

P= a% b2

If the relative errors in the measurement
of a, b, c and d respectively, are 2%, 1%,
3% and 5%, then the relative error in P
will be :

1) 8%

@ 12%
3B) 32%
4) 25%

A car is standing 200 m behind a bus,
which is also at rest. The two start moving
at the same instant but with different
forward accelerations. The bus has
acceleration 2 m/s? and the car has
acceleration 4 m/s2. The car will catch
up with the bus after a time of :

1) J110s
2 V120
(B) 1042s
4) 15s
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witfer Pt

T Aifas e P f7=1 Gy gra giefad =t
Sk
P=a%bzc3 d*

A a, b, ¢ 3 d & A0 | T Ife o
2%,1%,3% a5% B a1 P H aret Jfe gt

1) 8%
2) 12%
3) 32%
4) 25%
Teh R Ueh 3&d gl o H 200 m T T

ST Teh &8I0 TT-3TeTTT STfefiTeh o
T IE A & | FTH BT RO 2 m/s2 T
HR A T4 m/s2 T o 999 9% 7’

HR G qH Tgd ST ?
(1) 110

(2) J120s

(B) 1042s

(4) 15s
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Two particles A and B of equal mass M
are moving with the same speed v as
shown in the figure. They collide
completely inelastically and move as a
single particle C. The angle 6 that the path
of C makes with the X-axis is given by :

Y
l,;AIIC
<o
A X
A 0:450 .B
1) tan = \/5 2
1-+2
) tan6 = \/g _ \/E
1-2
(3) tan6 = 1= \/E
V2 (1+4/3)
(4) tan6 = 1= \/g
1+2
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TAM TFAH M & 1 H9 A 91 B 99H
el v ¥ ForgaR = ® € | 98 quian STHeare
g Hd & qAT G & oS Th FU1 C hl TE
= §1 HI0T 9, S HO C H UL X-3H8T
AT ©, b1 T Hery § o= SR

Y
I’;A/IC
£
) X
Aol ¢
1) tanf = \/g * \/E
R0
) tanf = \/g —_ \/E
1-2
(3) tan6 = 1= \/E
V2 (1++3)
(4) tan6 = 1- \/g
1+2
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The machine as shown has 2 rods of length
1 m connected by a pivot at the top. The
end of one rod is connected to the floor by
a stationary pivot and the end of the other
rod has a roller that rolls along the floor in
a slot. As the roller goes back and forth,
a 2 kg weight moves up and down. If the
roller is moving towards right at a constant
speed, the weight moves up with a :

Movable roller

Fixed pivot

(1) constant speed
(2) decreasing speed

(38) increasing speed

3
(4) speed which is Zth of that of the

roller when the weight is 0.4 m
above the ground
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ot # fearht wit ueh wefa 1 <1 v, S
T 1 m 7, % SR Tl 1 T WY gRn
foran TN ¥ 1 T g w1 enfEdt fow uw fer
Y g R § S T ¥ 991 qEd B 6
smfEdt fot | T York o § st fop el ™
T GE W T €1 9 98 TR AN 1D
T § W T 2 kg T 9R FWR A T 7
I TR e feen § T §6E =1 9 <o
T 98 YR T, T ¢

il
(1) FFE = 9
(2)  Hedt g2 O |
(3) el gg el |

(4) =T ST o Jor T =1 A %%Wa's'
TR HH W 0.4 m ! FAE W
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A conical pendulum of length 1 m makes
an angle 6=45° w.r.t. Z-axis and moves
in a circle in the XY plane. The radius of
the circle is 0.4 m and its center is vertically
below O. The speed of the pendulum, in
its circular path, will be : (Take g =10 ms ~?)

IV' CAREERINDIA

T W% (conical) Sreteh, TSEHT TFE 1 m
7 SR S Z-31eT ¥ 0=45°F HIT W T, XY
A H Teh TThR 99 H erdl € | el
99 & S 0.4 m § IR 30w g a5 O
% i A= B 1 39 e i T MAhR 99
o 2l (g=10ms?)
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(English+Hindji)
6. =M M AU B R Al TohEaE fowh |
6. A circular hole of radius % is made in a R
thin uniform disc having mass M and o 4 P 1 TR 9%, e, oo
radius R, as shown in figure. The moment e 1%@ 0T I I 91 fomF F T
of inertia of the remaining portion of the
disc about an axis passing through the & Taq el e, fow % o g am
point O and perpendicular to the plane of S, STecal STl BT
the disc is :

) 219 MR?
a 219 MR? 256
256
o 237 MR?
2 237 MR? 512
512
19 MR?
2 3)
6) 19 MR 512
512
@ 197 MR?
@ 197 MR? 256
256
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7.

The mass density of a spherical body is

k
given by p (r)= M forr < Rand

p (r)=0forr>R,
where r is the distance from the centre.

The correct graph that describes
qualitatively the acceleration, a, of a test
particle as a function of r is :

1
a

1)

o —>

L —>

®)

4)
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T TR 90€ 1 go9mM ol ©

p(r)=%WrSRH$T
p (1)=0 dr >R, &l r g ¥ T 7

77 9 | 9 T UE Tk GET ROT Sk ok

a &l r % e § OIS ® I T © 2
1
a
(1)
R r—
)
a
[
i
a
(3)
R r—

(4)
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A steel rail of length 5 m and area of cross
section 40cm? is prevented from expanding
along its length while the temperature rises
by 10°C. If coefficient of linear expansion
and Young’'s modulus of steel are
1.2x107> K~! and 2x1011 Nm~2
respectively, the force developed in the rail
is approximately :

(1) 2x10” N
(2) 1x10° N
(3) 2x10° N
(4) 3x1075N

Two tubes of radii r; and r,, and lengths I;
and L,, respectively, are connected in series
and a liquid flows through each of them
in stream line conditions. P, and P, are
pressure differences across the two tubes.

If P, is 4P, and 1, is 1_1 , then the radius r,
4

will be equal to :

N

(2) 2rg
(B)  4ry
@ o
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5 m TS 4T 40 cm? 3TTIE HIE h &R
FT Th LA Hl G FH AR & TR
forearoT Jept ST ® Sefeh SHeRT arad i 10°C
AT S § | AfE T 1 3T J9R o
QAT T YA 0TIk el 1.2x 1073 K1
AT 2% 101 Nm 2§ @ 728 § 370 o o1
fHeheaw A B

(1) 2x10” N
(2) 1x10°N
(3) 2x10° N
(

4) 3x1075N

QWWWW rlﬁﬁrzﬂm
AT, 1, 91, T, A0 A H el TR
3R T TH 29 oW Y@ yeE # oed ¢
el qen GO el o fal % = % TER
HAY: P AP, € | Af P, 1 9 4P, qe 1,

wqﬁlzla?ﬁﬁmrzamnﬁ‘@n:

1
(2) 2r
(3) 4ry
byl
4
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10.

For the P-V diagram given for an ideal gas,

A

out of the following which one correctly
represents the T-P diagram ?

T 2
1
B >
2
T
2
1
B >
T
(3) 2 1
P >
T
4) 1 2
5 N
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10. T 27y 9 &1 P-V @ fed & g °
ERIKRIES

Y

fod ™ M@l # 9 SHE-91 9@ T-P NG
T ?

T 2
(1) /
1
P >
2
T
(2
1
5 N
T
(3) 2 1
P >
T
4) 1 2
P >
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11.

12.

N moles of a diatomic gas in a cylinder are
at a temperature T. Heat is supplied to
the cylinder such that the temperature
remains constant but n moles of the
diatomic gas get converted into
monoatomic gas. What is the change in
the total kinetic energy of the gas ?

1) % nRT
2 0

3) % nRT
@) g nRT

A block of mass 0.1 kg is connected to an
elastic spring of spring constant 640 Nm ~1
and oscillates in a damping medium of
damping constant 10~2 kg s~ 1. The
system dissipates its energy gradually. The
time taken for its mechanical energy of
vibration to drop to half of its initial value,
is closest to :

(1) 2s
(2) 35s
3) 5s
4) 7s

11.

12.
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T g 19 & N 91 T aq9e W T
faervey # g €1 facwer § Fo1 39 YR
yated i Sl & fad 39 fgwemes ™ &
n B THOHNE T H fo qoue aed
gftafda & s €1 9 * Fa wfast Fo o
R afterds grm 2

(1)
(2)

Nlw @ o

()

4) g nRT

0.1 kg SSHHIA < Teh 2ok hl Teh Jeamrey g,
e foim fradis 640 Nm — 18, & Sirer T
R T eH Uk ram<A HieAd, forgent
3T O 10~ 2 kg s~ 1, H o Tfa
A1 | T8 e ei-ei oo St erueafaa
A T ™ F e it FifAw el wb
3T IREH UH § o 81 W o o

g 1 ehedd A g ¢
(1) 2s

2) 35s

(3) 5s

4) 7s
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13.

10

A standing wave is formed by the
superposition of two waves travelling in
opposite directions. The transverse
displacement is given by

yx, t) = 0.5 sin(%“ xj c0s(200 rt).

What is the speed of the travelling wave
moving in the positive x direction ?

(x and t are in meter and second,
respectively.)

(1) 160 m/s
(2) 90 m/s

(3) 180 m/s
(4) 120 m/s

13.
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<o, S faradia fesn o =1 Wi E, o eteamm
q Tk ATTH T It © et ey
foreenum f=1 weiieRo g foran S &

yx, t) = 0.5 sin(%“ xj c0s(200 rt).

+ x 3787 I TH T dTedt Y 94T i T
Bt

(Tl x T t FA: R F Fhve | F1)

(1) 160 m/s
(2) 90 m/s

(3) 180 m/s
4) 120 m/s
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14.

11

Four closed surfaces and corresponding
charge distributions are shown below.

S S,

: ’ )
S
3 54

Let the respective electric fluxes through
the surfaces be ®,, ®,, ; and ®,. Then :

1) D <D, =D > P,
(2) P> Py> D3> Dy
B) P=0,=03=0,
(4) P1>dy; D, < Py

IV' CAREERINDIA

14. <R 9 Y3 Q1 3T @9 fo=ma &1 f=

o o <o T B
TN ED
S] S,

.Sq '3q
qa q
53

54
afe T g | F5 dgd TR HAW:
®,, b,, O, A P, B A :
(1) Py <dy=D3> P,

(2) P> Dy> D3>y
B) P =Py=P;=0,
4) P> Dy Py< by
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15.

16.

12

A combination of parallel plate capacitors
is maintained at a certain potential
difference.

0
N
L0

When a 3 mm thick slab is introduced
between all the plates, in order to maintain
the same potential difference, the distance
between the plates is increased by 2.4 mm.
Find the dielectric constant of the slab.

1 3
(2) 4
3 5
4) 6

A uniform wire of length 1 and radius r
has a resistance of 100 €. Itis recast into a
wire of radius % The resistance of new

wire will be :

(1) 1600 Q
(2) 400 Q
(3) 200 Q
(4) 100 Q

15.

16.
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TR IS GG o Teh Tsi ol Ueh Hiy=a
fayarR @ @ R (fo 2fed)

0
N
0

S 3 mm W TEF B wh G 5 we
o S ST ST 8, 1 J8t fasem=R - T
% foIT @il & o= 1 g0 7 2.4 mm 9 S

TSl €| T2 hi TaEdich 21 :

—_~ o~~~
N
~

N U1 = W

S 1 e 593 ¢ o UohaHH dR 1 Hiae
100 Q 1 wﬁﬁw%%aﬂﬁﬁ 2Tl
I 1 T R 1 GieRie B

(1) 1600 Q
2) 400 Q
3) 200 Q
(4) 100 Q
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17. The figure shows three circuits I, IT and III
which are connected to a 3V battery. If
the powers dissipated by the configurations
I, Il and IIT are P;, P, and P; respectively,

then :
10 10
1Q }m 10 10
m{m -3V Ly 10 10
10 10 10 10 3V
0 M )
(1) Py >P,>P;
(2) Py>P3>P,
() Pry>Py>P;
(4) P3>DPy>Py

18. A negative test charge is moving near a
long straight wire carrying a current. The
force acting on the test charge is parallel
to the direction of the current. The motion
of the charge is :

(1
2

away from the wire

towards the wire

—~~ ~

)

)

3) parallel to the wire along the current
(4) parallel to the wire opposite to the
current

13

IV' CAREERINDIA

17. fe@ 7 fox & o= uftwe, 1 1 T& 1 &1 &
3V Il | Ser T 1 Afe foRmg 1, e 1
HAA: P, P, A P, Wfe 2704 3 § O

10 10
1Q %Q 10 10 o
1 L 10
10 10| T3v 3V
10 10 10 10 3V

(1)) (Im) ()
(1) P;>Py>Py
(2) Py>P3>Py
(3) Py>Py>Py
(4) P3>Pr>P

18. Ueh KU JH&TUT STeY, Tk HiY ofFl R,
o oy o1g @i ], o Fohe o1 W1 adem
ST WX T 916l I R ohi TSI o GHWR
%I maﬁﬁﬁl_@ﬂﬁ

(1) TREF

(2) TR H AR

(3) AR FHR T YW i fow #

(4) TR FHRR TS ¥R 6 faadia foem o
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19.

14

A uniform magnetic field B of 0.3 T is along
the positive Z-direction. A rectangular
loop (abcd) of sides 10 cm X 5 cm carries a
current I of 12 A. Out of the following

different orientations which one
corresponds to stable equilibrium ?
Z
pld. ¢
1) I I
a~ b Y
()
Y
z
B
)
g 1 d >Y
b
[ ¢
X
z
B
4)
»Y

19.
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0.3 T 1 TH M THEIHhE &7 B ¥ACHE
Z-318 S TWE fSRIG 1 TH 10 om T 5 cm
STI3d] del STRIATERR T (abed) W12 A 91T
I ot €1 = 8 9§ - fefaam fer

TSR ] YefRfd il § ?
Z
B d ¢
(1) I 1
a b Y
(2)
Y
z
B
(3)
a I d ‘Y
b
I C
X
z
B
(4)
Y
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20.

21.

15

A sinusoidal voltage of peak value 283 V
and angular frequency 320/s is applied to
a series LCR circuit. Given that R=5 (),
L=25 mH and C=1000 wF. The total
impedance, and phase difference between
the voltage across the source and the
current will respectively be :

(1) 10 Q and tan™ ' (gj

(2) 7€ and 45°

(3) 10O and tan~! (gj

4) 7Qand tan™ ! (g)

The electric field component of a
monochromatic radiation is given by

— A
E =2E; i coskz cos wt

Its magnetic field E is then given by :

A
25 j sinkz cos wt

(1)

2By » . .
— 220 j sinkz sin ot

)

A
3) 25 j sinkz sin wt
c

A
4) 2 Eg j cos kz cos ot

C

20.

21.

IV' CAREERINDIA

283 V HgqH fasa e 320 s~ 1 oy Sgfd
T Teh SATash 1 faa =61 Uk o1t LCR aiuer
H e e g1 fem ¥ R=5Q, L=25 mH
3R C=1000 wF | 9RT T FeT Ficamen qen
Hia fave T8 ¥R o <= Shelidl shAsT: B

-1(5
(1) 10 Q 3R tan (gj
2) 7 Q3FR45°

(3) 100 3R tan~! @j

4) 703K tan ! (g)

fordt wehatita fafetor & dg@ &3 ek &l
11 9ohR © e foman ST Eeha ©

- A
E =2E; i coskz cos wt

I TEIEE & B BT ST

2Ey & .
=0 j sinkz cos wt

1)

A
_ 2B j sinkz sin wt

(2)

2Ey 7 . .
0 j sinkz sin ot

(3)

C

2Ey A
9 cos kz cos wt

C
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22.

23.

24.

16

In an experiment a convex lens of focal
length 15 c¢m is placed coaxially on an
optical bench in front of a convex mirror
at a distance of 5 cm from it. It is found
that an object and its image coincide, if
the object is placed at a distance of 20 cm
from the lens. The focal length of the
convex Mirror is :

(1) 275 cm
(2) 20.0 cm
(3) 25.0cm
(4) 305 cm

A single slit of width 0.1 mm is illuminated
by a parallel beam of light of wavelength
6000 A and diffraction bands are observed
on a screen 0.5 m from the slit. The
distance of the third dark band from the
central bright band is :

(I) 3 mm
(2) 9mm
(3) 4.5 mm
(4) 1.5 mm

A Laser light of wavelength 660 nm is used
to weld Retina detachment. If a Laser
pulse of width 60 ms and power 0.5 kW is
used the approximate number of photons
in the pulse are :

[Take Planck’s constant h=6.62 x 10 =34 Js]

(1) 10%°
(2) 108
(3) 10%2
(4) 1019

22.

23.

24.
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T M % SR, 15 cm WY T & ThH
3T 09 I Teh TR 99 W Th a9 401
% WA 5 cm g0 W FHEf feafd § T T
T AfE o%g # AF ¥ 20 cm F U R W@
T 1 S q SEhT Hiafsrs Hom 8 S € |
I AU HT HIRE g S

(1) 275 cm
(2) 20.0 cm
(3) 25.0 cm
(4) 305 cm

0.1 mm =ISE & T 31 6000 A TETe &
=R o g ¥ gt St € SR
foarda dvg &1 ol ¥ 05 m [ frod & ™
@S T A ST AU H FRT G
Jug A gt Bt

(1) 3 mm
2) 9mm
3) 4.5 mm
(4) 1.5 mm
660 nm TE FT TH A AL H A
ferits &1 St & fog s fofan s €1

afe 60 ms TSR TH 0.5 kW I & SR
T (pulse) I FAN foral S @1 36 &< |

RISl T T BT

[wiih fadies h=6.62x10~34 Js]
(1) 10%°

(2) 1018

(3) 10%2

(4) 101°
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25.

26.

27.

17

The acceleration of an electron in the first
orbit of the hydrogen atom (n=1) is :

(2) 811_22;21,3
(3) 4’71'2]::121'3

Imagine that a reactor converts all given
mass into energy and that it operates at a
power level of 10° watt. The mass of the
fuel consumed per hour in the reactor will
be : (velocity of light, c is 3 X 108 m/s)

(I) 0.96 gm

(2) 0.8 gm

(3) 4x1072 gm
(4) 6.6x107° gm

The current gain of a common emitter
amplifier is 69. If the emitter current is
7.0 mA, collector current is :

(1) 9.6 mA
2) 6.9 mA
(3) 0.69 mA
(4) 69 mA

25.

26.

27.
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BIES IS THTY] ! T2 el (n=1) o oA

T o1 BT ¢

O
O
O s

FHq HIT, T w2, Sifr fed T wof
ZSHM I el B agaldt © ud 10° watt i
FIfeRd TR R FAN ¢ | WSl H T Hue § wud
B a1t $e T ST BN
(TS T A7, c=3%x10% m/s)

(1) 0.96 gm

(2) 08 gm

(3) 4x1072 gm

(4) 6.6x1075 gm

Teh SIS ISieh Jagsh 1 ORI &Y 69
%1 afe Scusies o &1 7H 7.0 mA @ @

TS T T T BT
(1) 9.6 mA

2) 6.9 mA

(3) 0.69 mA

(4) 69 mA
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28.

18

A signal is to be transmitted through a
wave of wavelength \, using a linear
antenna. The length 1 of the antenna and
effective power radiated P will be given
respectively as :

(K is a constant of proportionality)

(1) MNP =K (%)2
2 %/ Pegr = K Gj

A 13
3) M pg=K|-
3) 1o Feft (J

Nf=

(4) % Pt = K Gj

28.
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TCEA \ T T G TR HI ol Tk TRt
Tl § HEIRA A1 § | Tl bl efvalig 1 el
guTel Scafsa i P 1 HAA: A
B :

(K garqurtas  feeris (constant of
proportionality) §)

(1) MNP =K (%)2

() %/ Per = K Gj

) 1)
3) —,Pg=K|=
3) 1o Feff ()\j
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29.

19

In a meter bridge experiment resistances
are connected as shown in the figure.
Initially resistance P =4 () and the neutral
point N is at 60 cm from A. Now an
unknown resistance R is connected in series
to P and the new position of the neutral
point is at 80 cm from A. The value of
unknown resistance R is :

G
A X B
L] .
| 'E| “V/‘VRVhV_(K)_
33
n Z9
2 60
3 70
20
4 0

29.
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Tereit Hiex Sg TRIRT o SR, i sl fesmgar
et T ¥ YE B gfaly P=4 Q 991 A
fog N, g A® 60cm® W W TH
ST i R 1 P ok W9 9ot e § Sirel
ST ® 98 77 fag @t 8 feafq fig A @
80 cm & S ® 1 TG Uy R 1 HH
BT

S B s

G
A B
N
il )
E Ry K
33
1n -0
2 60
k) 70
20
4 S0
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30.

20

In an experiment to determine the period
of a simple pendulum of length 1 m, it is
attached to different spherical bobs of radii
r; and r,. The two spherical bobs have
uniform mass distribution. If the relative
difference in the periods, is found to be
5x10~% s, the difference in radii, |ty =1,
is best given by :

(1) 1cm
(2) 01cm
3) 05cm
4) 0.01 cm

-00o0-

30.
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T TN H, 1 m TIE 1 Teh TS QUctah
eI <1l fehTeT ¥ SHh! r, T r, B
% ST 37T AR Teteh ¥ SISl Sl ¥ |
I TATRR cletehl o geTH foaRor Teh T
g1 afg STeriRrc 1 WU FR5x 1074 s
g T E A 3T el ' o=,
|r, — 1| &1 TR 7 B

(1) 1cm
(2) 01cm
3) 05cm
4) 0.01 cm

-00o0-
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