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1. Answer all questions,

All questions carry equal marks,

Only one answer is to be given for each question.

If more than one answers are marked, it would be treated as

Wrong answer.

5. Each question has four alternative responses marked serially
as 1, 2, 3, 4. You have to darken only one circle or bubble
indicating the correct answer on the Answer Sheet using BLUE
BALL POINT PEN.

6. The OMR Answer Sheet is inside this Test Booklet. When
you are directed to open the Test Booklet, take out the
Answer Sheet and fill in the particulars carefully with blue
ball point pen only.

7. 1/3 part of the mark(s) of each question will be
deducted for each wrong answer. A wrong answer means
an incorrect answer or more than one answers for any
question. Leaving all the relevant circles or bubbles of any
question blank will not be considered as wrong answer.

8. Mobile Phone or any other electronic gadget in the
examination hall is strictly prohibited. A candidate found
with any of such objectionable material with him/her will be
strictly dealt as per rules.

9. Please correctly fill your Roll Number in O.M.R, Sheet.
5 Marks can be deducted for filling wrong or incomplete Roll
Number.

10. If there is any sort of ambiguity/mistake either of printing or
factual nature then out of Hindi and English Version of the
question, the English Version will be treated as standard.

Warning : If a candidate is found copying or if any unauthorized

material is found in his/her possession, F.LR. would be lodged

against him/her in the Police Station and he/she would liable to be
prosecuted. Department may also debar him/her permanently
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(1) 8cms™! (2) 12cms™
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A9 S & |1, T

(1) Taaga g H a2 |

(2) feaga g el g |

(3) e o wed) & T 59 i w6 2 |
(4) ra 6 Ted @ qu ga S Hed R |

r s 7 9T 1 U GoAel p T 5
o ga B frm =T v 8 S 331 8 | 5
¥ AT vaTe VT 1 & (AT 6 Tl Al
JUET )

r’pg | 2r’pg
OB 2) gy

8rpg rpg
@) "o @ =

e H L TH HU B RAT x
(m ), T t (s ) 3 F1 THIH

x =4 cos [0.7 m+%)

¥ gER uiefda gar & | w0
arfereaw o ]

() l4nms!  (2) 2.87nms
(3) 2.1 mms™ (4) 4ms™

g o1 fom ™ y (x, t) =y, sin (tx —wt -
ORI R | T =0 x=0
fRra fiig w1 a7 v, T fomaT v, ® |
e Frais ¢ 39 YR e S @
tan ¢ =

(1) vy/wy,
(3) wvly,

2) wyy/v,
(4) y/w,

Water flows through a horizontal pipe
of diameter 1 cm at a speed of 4 cm s7.
The pipe has a nozzle of diameter 0.5
cm at its end. The speed of water
emerging from the nozzle is :

(1) 8cms™! (2) 12cms™

(3) 16cms™! (4) 32cms™

As the temperature rises, the viscosity of

(1) both gas and liquid decreases

(2) both gas and liquid increases

(3) gas decreases and of liquid
increases

(4) gas increases
decreases

and of liquid

An air bubble of radius r rises steadily
through a liquid of density p at a speed
v. The coefficient of viscosity 1 for
the liquid is (neglect density of air)

r’pg 2r’pg
(1) 9y @ gy

8r’pg r’pg
G) 73, 4 =

The displacement x (in m) of an
oscillating particle varies with time t
(in s) according to the equation
x=4cos (0.7 nt+%

the maximum velocity of the particle
is

(1) 1.4 m.ms™
(3) 2.1 tms™

(2) 2.8 tms™!
(4) 4 ms™!

The displacement of a string carrying a
travelling sinusoidal wave is given by
y (x,t) =y, sin (rx — wt - ¢)
At time t = 0, the point at x = 0 has
velocity v, and displacement y,. The
phase constant ¢ is given by tan ¢ =
(1) vy/wy, (2) wy /vy
(3) wvyly, 4) y /Wy,
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(1) 1,273 (2).3h_ci?11‘cr2
(3) HIA29 3 (4) e 3
3

¥, = 6 sin (27t — mx)
Y, = 6 sin (2nt + mx)
% STV B ST q I Bielt 8,

&l y TUT x cm H q7 t Hepvg F B | 07
HIAFHx =4 cm Ta

(1) 6cm 2) 12cm

(3) 3cm (4) Y=

T Y& @ % AT % gied T F
R 3 & i ¥ o R i ) o
i st @ | amgf # s gy @
(1) 5% 2) 10%

(3) 20% 4 I

AT H 9 T TR - qun %
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w

Figure shows a stationary wave pattern
between two fixed points A and B.
Which point(s) of 1, 2 and 3 are in
phase with point X ?

(1) 1,2and3 (2) 1and2only
(3) 2and3 only (4) 3only

Standing waves are produced by the
superposition of two waves :

y, = 6 sin (2nt — nx)
Y, = 6 sin (2nt + 1x)

where y and x are in cm and t in
second. The amplitude of the particle
atx=4cm-

(1) 6cm (2) 12cm
(3) 3cm (4) Zero
An observer moves towards a

stationary source of sound with a
velocity one-fifth the velocity of

sound. The apparent increase in
frequency is

(1) 5% (2) 10%

(3) 20% (4) Zero

The dispersion relation for
electromagnetic waves travelling in a
plasma is given as w? = ¢’k + w 2.
Where W, and c are constants. In this
plasma the group velocity is

(1) proportional to but not equal to
the phase velocity

(2) inversely proportional to the
phase velocity

(3) proportional to the square root of
the phase velocity

(4) equal to the phase velocity
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(1) 1.0cm/s, | cm/s?

(2) 1.0 cm/s, 0.2 cm/s?

(3) 2.0 cm/s, 0.1 cm/s?

(4) 2.0 cm/s, 0.2 cm/s?
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10.

11.

12.

13.

A particle executes SHM of period
31.4 s and amplitude 5 cm. The
maximum velocity and maximum
acceleration of the motion are
respectively

(1) 1.0 cm/s, 1 cm/s?

(2) 1.0 cm/s, 0.2 cm/s?

(3) 2.0 cm/s, 0.1 cm/s?

(4) 2.0 c/s, 0.2 cm/s?

A block attached to a spring undergoes
simple harmonic motion on a
frictionless horizontal surface. Its total
energy is 50 J when the displacement
is half the amplitude, the Kinetic
energy is

(1) 12.5]

(2) 251]

3y 37.3]

(4) Insufficient information

A spring of force constant K extends
by x on loading. If T is the tension in
the spring then the energy stored in the

spring is
2 2
(1) 7 2 72k
T TK?
3 3 Oy

A particle of mass m is moving in a
potential well. The potential energy
function for the potential well is given
by U(x) = U, (1 — cos ax) where U, and
a are constant. The time period of
oscillations of small amplitudes will be

(1) T=2n

al

2) T=2mn

aU,?

al,
(3) T=2n ;‘

a’U,
(4) T=2r _I'n_
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(1) r=y45g sec™ (2) r=500 Se¢”’

53

2.3 .
G r=100 sec!  (4) r—@ﬁ sec™!

oY FIHGA ITFXAT H, ITeaH{=eq ad]
qiis § Wk 319 B (E — Freer &
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(1) Ez 2) :’f_‘r
3) % (4) 2Et

T fiig 3T +Q T wwaTg P %
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BT S +Q 3MTAY T Teh dTERT 3TaS
S & s = i W@ S R 7
(1) & (2) 4N

(3) 42N (4) 8N
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15.

16.

17.

Consider the equation of motion for a

damped harmonic oscillator in the
2y

d i
form =~ a2 + 2r d: Wk = 0. For such

an oscillator if the total mechanical
energy falls to 1000 times in a time
interval of 300 s, then value of r is

(assume that amplitude decreases
slowly with time)
2.3 23
M =500 sec! (2) r=500 sec”’
23 23
3) r= 100 sec! (4) r= 600 S€€

The power dissipation in damped
harmonic oscillator in weak damping
condition, will be (E — Energy of
system, T — relaxation time)

(1) Ex (2) 2_2

3) % (4) 2Et

A point charge + Q is placed at the
centroid of an equilateral triangle
when a second charge +Q is placed at
the vertex of the triangle, the
magnitude of the electrostatic force on
the central charge is 4N. What is the
magnitude of the net force on the
central charge when a third charge +Q
is placed at another vertex of the
triangle ?
(1) Zero

(3) 4/2N

A point X lies on the perpendicular
bisector of an electric dipole of dipole
moment p. If the distance of X from
the dipole is r (much larger than the
size of the dipole), then the electric
field at X is proportional to

(1) ptandr? (2) pandr?
(3) pandr (4) plandr3

(2) 4N
(4) 8N
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20.

T farmg 31w q, 2R FTiEs B qe
3R TR B % T etk el il
FARFZARP W@ R | F
&g ¢ ferega forvrar gm

1 9 5y 139
4neG2R @) 4neD3R

(D

1 5q 4 1 2q
dne, 6R (4) 4neOSR

3)

= guiie gftwy & 10V forga amgs s
$1 T ed E a1 T3 4pF aiiar &
=R " C, C,, C, W C, 8 | AT
B % e faram=m @

(1) 2V ) 4V

(3) 2.5V 4) I3

wE FAREE — A ey g |
(=gl & w37 §)

Na er-l-1

360 = =

(1

N(I er_l
) 360 B er+2

| 18. A point charge q is placed inside a

E
|
!
|
i
|
i

19.

20.

conducting spherical shell of inner
radius 2R and outer radius 3R at a
distance R from the centre of shell.
The electric potential at the centre of

shell will be
1 9 _1 4q
M Zne, 2R @ 4re 3R
1 5q 1 2q
@) dne, 6R 4) 4ne, 3R

The circuit shown below consists of
four capacitors C,, C,, C;and C, each

of capacitance 4 pF and a battery E of
emf 10 V. The potential difference
between A and B is

C : C
Jll A |13
1l 1
B =G, ==C,
B
(1) 2V ) 4V
(3) 2.5V 4) Zero

Choose correct Clausius — Mosotti
relation. (variables / symbols have
their usual meaning)

Na _S*1 No &1
(1) 360‘61_‘5‘2 (2) €, T e -2

No &1 Noo €12
3) 7= 4) 3= =

360 =er+2
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o 4 gus witfeufa w fomme st | 7=l
qUSE HIEH] % WET T8 qEA 8
TUT HIEAW | 9 2 Wi A k,
dk, 8 | S0 arem 3§ foga &9 E, a1
I8 W Afeis | HI01 9, ST B
foeret wmem # foga &9 E, erags W
Afeis & #Hw @, s B | W

e i e s ey e 2 2
1 : E,
18,
K, D/
¢ 31_(13'8
K, Z 62: .
Ez:

(1) E,sin6,=E,sin6,
(2) k,tan0,=k, tan 6,
(3) k,tan® =k, tan 0,
(4) k, E, cosB,=k,E, cos 6,

T faga @t 100 V R e @
10 kg % T A I 10 m hl =g
T I3M T 1Y AT 8 | T8 79 HE H
5s W QU AT B qAT BT Y 3A U S
2 | A H 39w Fw1 (S H) 7w
(37 1% B1 Iufeera 7 7)
(1) 100 (2) 200
(3) 300 (4) 500

o 3 quITY eaeh &1 forg a9 b HeA
T iy w9 ferm gor § U e

%aaz%m%
120

12 Q)
(1) 6Q,8Q
(3) 8Q,18Q

) 9Q,8Q
4) 80, 12Q

| 21.

22.

Consider situation shown in figure.
Here the interface between two
dielectric media is plane with
dielectric * constants k, and k, for

medium 1 and 2 respectively. Electric
field E, in upper medium makes angle

0, with the normal to the interface and
the electric field E, in lower medium
makes angle 6, with the normal to the

interface. Then, which of the
following relation is correct ?

1 | E
1 9,

I
K, 2 X
E, :
(1) E,sin0,=E,sin9,
(2) k,tan®, =k, tan 6,
(3) k,tanB, =k, tan 6,
(4) k, E, cos8,=k, E, cos B,

Interface

An electric motor operated at 100 V is
used to lift a 10 kg mass to a height of
10 m. It completes the job in 5s and
withdraws 3A current from the source.
Find heat produced (in joule) in motor
(no other losses are present)

(1) 100 (2) 200

(3) 300 (4) 500

The equivalent resistance of the

network shown in figure between the
point a and b when the switch is open

and the switch is closed, are
respectivel
R 6322 120
—AVVY A AAAS
— L s
—ANAY I AAN
1202 60
(1) 6Q,8Q (2) 99, 8Q
(3) 8Q, 18Q2 (4) 8Q, 12Q
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27.

w uTEEl seay 1d1 5E di = 2k

(mm) a1 [ =2A 8 7o g mHfa 2 |

xHHWx=—6mQT’§WEﬁ?1§3Td_B%

(1) 111 x 107" T &9TcH y 318
3rafes

() 1.11 x 107! T ITeHs y AH &
rgfes

(3) 4.44 x 107" T HUcHS x A& &

srgfew
(4) I

0.5 m oTs i giETfersRt i e
I cm 8 U7 I8 500 T I & B | 3EA
5A H ogrr ? | uiefere % 3T
rEehIY 8 T INHATT 3

(1) 3.14x10°T (2) 628x10°T
(3) 628x10T (4) 628x10°T

TH Ik AR 0 Th THEAH
Hwehia &4 B =0.02 T H 3! At &
% weed T&d 3¢ @1 2 | foreft e,
od B B 1.0 mmys i Faa [ @
forgpet TR B ] | TH &0 9 36!

s 4 om 2 o ® @ foggaares W
BT ST
(1) 3. (2) 5x10°V

(3) 25x10°V (4 125%x10°V
goft LCR uftuyr # wfdy, e @
gyt v % R | fava 20 v R |
Ife e 1 TRy ¥ g & O syt
& il W fava g
(1) OV

(3) 1042 V

) 10V
4) 2042 V

24,

25.

26.

27.

A small current element 1d1 with c_i)l =
2k (mm) and I = 2A is centred at the

origin. The magnetic field dB on the x

axis at x =—6m is

(1) 1.11 x 10°'"''T along positive y
axis

(2) 1.11 x 107" T along negative y
axis

(3) 4.44 x 107" T along negative x
axis

(4) Zero

A solenoid of length 0.5 m has a
radius of I cm and is made up of 500
turns. It carries a current of 5A. The
magnitude of the magnetic field inside
the solenoid is

(1) 3.14x10°T (2) 6.28x10°T
(3) 6.28x10°T (4) 628x10°T

A conducting circular loop is placed in
a uniform magnetic field B = 0.02 T
with its plane perpendicular to the
field. Somehow, the radius of loop
starts shrinking at a constant rate of
1.0 mm/s. The induced emf in the loop
at an instant when radius is 4 cm will
be nearly

(2) 5x 10V
(4) 1.25x10°6V

(1) zero
(3) 25x10°%V

In a series LCR circuit the voltage
across the resistance, capacitor and
inductor is 20 V each. If the inductor
is removed from circuit, the voltage
across the capacitor will be

(1) oV (2) 10V
(3) 1042 V 4) 207/2 V
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Lo TETS I Teh SR UTfcdsh B i
Teh 99 o &9 1 Jiel T @ e fom |
Ty FTER TH BleT @1 e (b
) 2 | P = s\ w

e

d
XA, radugd g |
x@ra@%, duearg |
x, ragrd ot sgd £ |
x T r 9 & a1 d JuTed W g |

(M
2
3)
Q)

T ey 19 & for p-v smw fom #
T @R § | 9 g0 WhH ABCD

for T % 2
PJ‘\

Wit lpp——iin

4

h
P, BH<—,

V, 2V, 3V, >y
(1) 4PV, @) 2PV,

(3) 3PV, 4) PV,

5231 m =FE H AR H gHT B
5.243 m SITH & ke | ufge Y A W
AT 8 | I Ie1F U Tl 1 TR
A9 27 °C B @ 59 o fopm a9 o T
fpen s e =g ufge i A = wd
3 T 7 (AR T W AR UM 1.2 %
1075 k')
(1) 180°C
(3) 245°C

(2) 218°C
(4) 272°C

29.

30.

. A cylindrical metal rod of length Lo is

shaped into a ring with a small gap as
shown in figure. On heating the
system

N

d

(1) x decreases, r and d increases
(2) x and r increases, d decreases
(3) x,randd all increases

(4) x and r decreases and d remains as
it is

The P-V diagram of an ideal gas is as
shown in figure. Work done by the gas

in process ABCD is
PJ\
Bl iy
A :
PO T B 1 IA E
v, 2V, 3V, '
(1) 4PV, @) 2PV,
(3) 3 PV, 4) PV,

An iron ring of diameter 5.231 m is to
be fixed on the rim of the wooden
wheel of diameter 5.243 m. Initially -
ring and frame are at 27 °C. To what
temperature should the ring be heated
so as to fit the rim of the wheel ? (The
linear expansion coefficient of iron is
12 x 107 k™)

(1) 180°C
(3) 245°C

(2) 218°C
4) 272°C
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34,

35,

36.

& T Tg-uHvEs T (r = 1.4) i
FeTE S R St 2 o 98 200 )
e HE 2 | 39 WA T Y S G TS
FET ]

(1) 2001 (2) 5001J

(3) 7001J (4) 9001

s FARHT I H 25 °C % 200 gm
Ut W0 °C F 75 gm 5 H e

- Arar ? | fsror &1 gftore |19 g

(1) 20°C @) 175°

(3) 12.5°C 4) 0°C

3 gHEY Tl A 9 B &l T W | I
A AN F e feEd § | 3 9 %
eI T 8

(1) T,>T, 2) T,=T,
@) T, &Ty (4) 3ot A
fy = ami W freea it fafie Fs

HTiET C = a T3 % THR FCAd &, &l a
T freien & | 39 9 O § foreee i
T 99 % Bod & ®9 39 THR &
Tt B (T = 0 K R Tidt 33 o)

(1) §=3T 2) S=aT?

3) S=aT?

Dereraet =Tel farawor fem o 377 =
v @ vidv % TE emgaﬁﬁa@n
T B (b — i)

(1) v2ed’ 2) ved’

(3) v? et (4) V3 e’

T HWTHT o fIe amd T R Rer IeesH
aeEd A R | TS PRI BT A9 4T &
Tt & it 8 e I qureed gt

A A
{0 5z @) w5

A A
®) 16 @2

@ s=31

| 31.

10

32.

33.

34,

33.

36.

A diatomic gas (r = 1.4) does 200 J of
work when it is expanded isobarically.
The heat given to the gas in the process is

(1) 2001J (2) 50017

(3) 7001J (4) 9001

200 gm of water at 25 °C is added to
75 gram of ice at 0 °C in an insulated
vessel. The final temperature of the
mixture will be

(1) 20°C (2) 17.5°C

(3) 125°C 4) 0°C

Two identical spheres A and B are
heated such that they appear orange:
and red respectively. The relation
between their temperature will be

(1) T.>1,

@) T;=Ty

(3) T =Ty

(4) Insufficient information

At very low temperatures the specific heat
capacity of crystal varies as C = a T
where a is a constant. The entropy of a
crystal as a function of temperature in this
temperature range is given by (assume
entropy to be zero at T= 0 K)

(1) §=3T° () S=aT?
(3) S=aT @) S=3T¢
According to  Maxwell  speed
distribution law, the number of

molecules between the speeds v and
v + dv is proportional to (b - constant)

(1) v2ed @) ved

(3) V2 etV 4) v3 et

A black body at temperature T has a peak
emission wavelength A. If the

temperature of the black body becomes
4T, the peak emission wavelength is

_ A

M 756 2) &3

A A

@ = @ 5

08
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38.

39.
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FHMfH H, Tt @ aAfves
Thd & — (Thdl % gmE=T Y=g 7o
5 |

0 58,

3) §= [%]T

forelt amreet w1 vk At Rt gt
i 3it|a =1 V, @ Faa s &
= H @ R | Ife e w1 9 semn e
dTieh 3Ted =Tel g T & 1Y e

(1) 7 o T3 T AT Teb 9 57 |
(2) A % AT HT AT T 9Y T

TG |

(3) 79 < STV T HIET Yh U T |
(4) T 1 g1 T wEerT |

T i o HU3HT B1 B3R (Tg) Tt WA
ST A e A 1 FT 39 W AT

% g (\[T) & a1 qiedd &1 98
vy fe fer i d d e www @ ¢

n n
(1) / @ /

VT T
n n
(3) ) \
T T

T s o ' ] TEEES Y 8 At e i e, e e TR ST AR A
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38.

39.

In thermodynamics, entropy can be
expressed as — (notations have their
usual meaning)

w s o s--(&)

3) S= (%;)T 4) s= (S—QP

One mole of an ideal gas with average
molecular speed V  is kept in a

container of fixed volume. If the
temperature of gas is increased such
that the average speed gets doubled,
then

(D
2
3)
4

the mean free path of gas
molecules will increase

the mean free path of gas
molecules will not change

the mean free path of gas
molecules will decrease

the pressure of gas will not
change

If the molecules of a gas are to be
treated as ‘hard spheres’ then the
variation of the coefficient of viscosity
n of a gas with square root of its
absolute temperature VT is correctly
shown by which of the following
graphs ?

n n
M / @) /
- -
n n
3) @ \
7T T



40

41.

42,

. T 1 weRfa ufy % fog dafm

I
Jeear & (did Imed ? e R, A
wfie 7)

10 Q 1002

I

|

!

!

i

10V |
¥ i

10
(1) 3V
2) 10V ‘
(3) 25V

(4) T TE Y ST A WA R BT

o 7 femmman 2 |

gfekyer r Y T Sed Th STe aRHY H
v yem ot & e o sk)g g
gfedel R & 2R 1 GHT=R 30 § STg T
gt R T 2 | R % fohm v & fog
AT F YeH HI TS uitk fereran grf ?

(1) R=1/4 () R=?rj i
2 3 |
(3) R=3r ) R=pt
s o | 02
Teh JI¢eT IdHAA STed bl ged T SiTed ] :
vt Imo @ s zoead |
I, R=1Q R, =1Q 1, |
|
v, Vi !
l ]
!
Z,, Z Zy Zp l
(1) 3Q 20 20 3Q |
2) 3Q 3Q 4Q 4Q E
(3) 30 4Q 20 20 i
4) 2Q 3Q 3Q 4Q ‘
12

10 V™5

i frga ae® @ E @ amnes | 4L

40. For the circuit shown in figure, the

Thevenin equivalent voltage is (source
is ideal and R, is load resistance)

10Q 10 Q2
ANV AAAA—e—
— 50 §RL
10
W FV
2) 10V
(3) 25V

(4) cannot be determined as value of
R, is not given.

A battery of emf E and internal
resistance r supplies power to an
external circuit with a load resistance
made up by combining resistance R
and 2R in parallel. For what value of R
will the power delivered to the load be
maximum ?

(1) R=r/4 (2) R=

T

ML B

3) R=%r 4) R=

The equivalent T network of a
complex four terminal network is
shown in figure. The Z parameters of
this networks are

I, R =1Q R,=1Q 1,
J:E VV VY VVVV_‘_T
v, §R3=ZQ v,

11 Zl?. ZZI 22
(1) 3Q 2Q 20 3Q
(2) 3Q 3Q 4Q 4Q
3) 3Q 4Q 2Q 20
4) 20 3Q 3Q 40

08



43. Uwewy Tt fee 3w ol @
fezwilt & fou i e 3@ woR
fear ST @ (el & weera 31 8)
1
) =3 rCE
1
@ =3 3 RCE
1
®) T3 =R CE
1
@ r=3 nRCE
44. = guiie ufwer & 2fifMe A w B & 0w
S ge T
50 150
A ANV
| L
10vV—F— T—_ 20V
IB
(1) 25V (2) 125V
(3) 5V @) 7.5V
45. fou e SR e wRoy % fag, R H
YR T HH &
R
AMVA
240 O
VS
e R,
30V QYI\GZFV §500Q
(1) 0.05A ) 0.075 A
(3) 0.024 A (4) 0.125A

08

|

O S U ——
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43. The ripple factor for a full wave
rectifier with shunt capacitor filter is
given by (symbols have their usual

meaning)
#[3 RCT
@ r=s———
24/3 RCT

1
@) r=
#[3 nRCF

1
4 r=
24/3 nRCT

44. Thevenin’s equivalent voltage
between the terminals A and B of the

circuit shown below is

3Q 15Q

10V —" - 20V

(1) 2.5V
(3) 5V

2) 125V
4) 7.5V

45. For the given Zener diode circuit, the
value of current through Ry is
RS
AAAAY
240 Q
Vs
0V T 7, oL
; 1Fv 500 Q2
(1) 0.05A (2) 0.075A
(3) 0.024 A (4) 0.125 A



46.

47.

48.

49,

T pnp IR 1 Wl & H w=iferd
W & U 3T Sl -AUR afy
qYUT TUTEH ATYR Gl 1 HAT A8,
ShHIT:

(1) 370 YT qe U9 S

(2) AU ST qAT 70 A

(3) vE qERT qe 3 SRk

(4) UTE ST qAT ITT FHTHd

Teh dleed] deaTs, St faH1 &g % 100 V
AT QU I8 W 90 V AT 8, BT W
Sreear fram 2

(1) 11.11% () 10%

(3) 5.55% 4) 0.11%
2T yaeies o foTt h Ioret e afay
= fev e e § ewen m B

L
=

|
;

o [

+
]1,\"1(-..)

ST R

(1) Ai=T——
Q) Ai=T— o5

(3) Ai=T—=

: hf
4) A1=1—;—H§:IIRS
f= ewiw uftgy @ frfq 1 fw @ fpa
fasft ABC ® wrw 81T ?
A
B:D_|
g )

(1) 010 () 100
(3) 101 4) 110

< ¢I[,

5 <
hely 2h, S Ry
<& :b i
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47.

48.

To operate a pnp transistor in active
region, its emitter-base and collector-
base junction respectively, should be

(1) forward biased and reversed
biased :
(2) forward biased and forward
biased

(3) reversed biased and forward
biased

(4) reversed biased and reversed
biased

The percentage voltage regulation of
voltage supply providing 100 V unloaded

and 90 V at full load is
(1) 11.11% (2) 10%
(3) 5.55% 4) 0.11%

The h parameter equivalent circuit for
a transistor amplifier is shown in

ﬁgure given below :
L

21 b 2 &
. R, + + J'[I,
Vs byl ::h EE R,
For such a circuit the current
amplification factor is given by
. hy
(1) Ai= [+hR,
: —hy
(2) Al:l-l-hORL
. hy
. hy
4) A1:1+—hORLIIRS
49. Which of the following inputs ABC

will give an output 1 from the circuit
shown below :

—
c— D—

(1) 010 (2) 100
(3) 101 4) 110

08



50. Fm # wefn giftrer uhuw % R,

51.

52.

S3.

08

HUTES qUT Ieqsieh o HeA Aeedl (V)

? (e & ¢iftex & 7w B = 100 @
Vi 31 SUETT )

5k

S5k

(1) 5V
(3) 25V

2) 7.5V
(4) <HTIA

S R @1 7E e arg i sraf
% WAM 8 @ THA WO R-C I
iRt yads & frasht we fofa gl
% TET AL g
(1) o°

(3) 180°

(2) 135°
(4) 225°

TH Udell Afds ©% qU Th Fean
FHAeT QUUT % HET HI0 30° ] | B U

3o Ufafes o A% HI0 8
(1) 30° (2) 60°
- (3) 90° (4) 180°

31 O ¢4U O I W IHT § | I
T g sHT e gfafarst 6 @@ 5
AP TP @ am 0 &1 T A
Hehdll ?
(1) 55°
(3) 65°

(2) 61°
4) 70°

B L L TR —

15

51.

52.

53.

For the transistor circuit shown in
figure, the collector to emitter voltage
(V¢p) is (for transistor B = 100 given
and neglect V

BE)

S5k

5kQ

(1) 5V
(3) 2.5V

@) 7.5V

(4) nearly zero

The phase difference between input
and output signal of single stage R-C
coupled
frequency is equal to lower half power
frequency, is
(1) 0°

(3) 180°

transistor amplifier, when

(2) 135°
(4) 225°

The angle between a thin horizontal
rod and a vertical plane mirror is 30°.
The angle between the rod and its

image is
(1) 30° . (2) 60°
(3) 90° (4) 180°

Two plane mirror are inclined at an
angle 0. If the number of image
formed by the system is 5 then which
of the following can not be possible
value of 6 ?
(1) 55°

(3) 65°

) 61°
4) 70°



54.

55.

56.

R ¥ vefifa stamsR aiferes T
IFE g9 ¥ wh g | Yers rweht 3@
TR F IS g &R T2 H S E

(1) 1.75
(3) 125

(2) 1.67
4) 133

g H W U s =_gan e
17 fR e 2

(a) TS % uered & IrgadaTe |
(b) Torem & Iraards ST

(c) SATITH HIVT W

(d) srafera wepTn it Fisrdr |
Hﬁﬁmﬂﬁﬁz

(1) (a)@t(b)

(2) (@Tui(c)

(3) (b)wT(d)

4) (a), (b), (c) T (d)

+3.0 D ¥tk &1 T &9, — 1.0 D 9t

% Teh 310 o % 9 "o § @1 # |

TIISH SHIER HUT

(1) 25 cm IHE g o T e ow
6 7@

(2) 50 cm BIRH G o T IRER o

! T

2Scmqﬁﬁ?€{ﬁﬁ3@maﬁ

1 @

50 cm HIhE g & TH ATER o

1 &

3)

“)
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55.

56.

The rectangular metal tank shown in
figure is filled with an unknown
liquid. The observer whose eye is level
with the top of the tank can just see
corner E. The index of refraction of

liquid is

TN e

Eye

(1) 1.75 (2) 1.67
(3) 1.25 4) 1.33

The angle of minimum deviation of a

prism placed in air depends on

(a) the
material of the prism.

refractive index of the

(b)
(c) the angle of incidence.
(d)
Choose correct option :
(1) (a)and (b)
(2) (a)and(c)
(3) (b)and (d)
(4) (a), (b), (c) and (d)

the refracting angle of the prism.

the intensity of the incident light.

A lens of power + 3.0 D is placed in

contact with another lens of ‘power

— 1.0 D. The combination will behave

like

(1) a converging lens of focal length
25 cm.

(2) a converging lens of focal length
50 cm.

(3) a diverging lens of focal length
25 cm.

(4) a diverging lens of focal length

50 cm.
08
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38.

39,

60.

61.

62.

08

an & fg foore o 4 & /et ¥ wro
TRl I ofigard 1At 41 § | W W
Hoi1a 3 @ fopeft gt ot efterer st
fterm & =R gl 2 (B s e ?)
(1) B2 2) B3

(3) P/6 (4) pr4

A I T H (FEfdd e )
Ugell =R 9uhieAl fh=ll & =S| &

AT BIAT &

(1) 1:3:5:7 2) 1a3:[54/7
(3) 1:2:3:4 @) 1[2:/3:/4
T THAA T e nd 31 smed
S < e T 8

(1) n% 2) \n®

(3) ﬁéa 4) %%
%aﬂaﬁqﬁﬁwﬁwﬁgﬁ@zm

T U9 AYfaa T 1 FE=R 4o
Jrafed g1 8 | wEfda yehrr qofa:
gfed 8 O 3T19a 1o 8

(1) 30° (2) 45°

(3) 60° 4) 75°

afe (a + b) BN srea () 2 &t
T Yo Hife Sz Yaror 6 wd
(1) A<(a+b)<2)

(2) 2A<(a+b)<3A

(3) 3A<(a+b)<4n

(4) 4r<(a+Db)<5A

T 1 T T qreis R Rl smafia
® U1 W 6 Ho ot yfea g
? | farfos & o Y = (feht &) v
T (I =BT AT = 4/3)
(1) 45° ) 37°
(3) 53° (4) 90°
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S8.

a9,

60.

61.

=3
o

Intensities of light due to two slits of
Young’s double slit experiment are I
and 4I. How far from the central
maximum will the intensity be equal to
the average intensity on the screen ? (B

is fringe width)
() pr2 (2) p/3
(3) p/6 (4) p/4

In Newton’s ring experiment (for
reflected light) the ratio of diameter of
first four bright fringes is

(1) 1:3:5:7 (2) 1:3af5+/7
(3) 1:2:3:4 (4) 1:23[4

Radius of nth half period zone for a
plane wave front is proportional to

(1) n 2) n
1 1
® @)
A parallel beam of unpolarised

monochromatic light is incident on a
transparent  dielectric  plate  of

1
refractive index @ The reflected

beam is completely polarised. Then
the angle of incidence is

(1) 30° (2) 45°

(3) 60° 4) 75°

If (a + b) is the grating element, the
condition for obtaining only first order
spectrum is

(1) A<(at+b)<2i

(2) 2A<(a+b)<3a

(3) 3A<(a+b)<4n

(4) 4A<(a+b)<5sAr

Sun rays incident oblique on a pond
are completely polarised by reflection.
Find elevation of sun (in degrees)
above the horizon (refractive index of
water = 4/3)
(1) 45°

(3) 53°

2) 37°
4 90°



63.

64.

65.

66.

T TSR sataeRtumETd H A = 5896
A T THIUT THIN TIH HEH TR S
Tferaem gl 0.02948 mm & fereerfuad
fopa T 8, 999 & Wl U el
it b1 HeaT gl

(1) 100 (2) 10

(3) 50 (4) 200

TR ), (Sgelt qTeEd A, ¥ HH) I Th
BT HEBEH ¢ HI Th YT I Gag R
Fufd & | e m % Scafoid et
6 =T E-siel queed §

o ¥on(E-4]

h
¥l
h

i 2m [%E - ¢]
1

4) h‘\/;m[hf—cb]

@M,W%,@WWQ
T (Tl e THH FHett 6 @ | 9
T S-selt aTeedt ht wE go @
(R T geIHH = WEH 1 GoHEM
)

(1) Ap=Ain>ie>Aa

(2) Aa<Ain=2Ap<Ae

(3) Ae<Aip=Ain<ia

(4) Ae=2Ap=Ain=Aa

s HU B H = 9 R S R
SO ¥ Beid & ®9 H HU1 h S-Sl

L FHTAT 8
(1) \H® (2) H*2%
(3) H (4) H'2%
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! 64,

65.

66.

In Michelson interferometer on using
monochromatic light of wavelength
% = 5896 A when the movable mirror
is displaced through 0.02948 mm. The
number of fringes crossing the field of
view will be
(1) 100
(3) 50

) 10
(4) 200

A photon of wavelength A (léss than
threshold wavelength ) is incident on

a metal surface of work function ¢.
The minimum de-Broglie wavelength
of ejected electron of mass m is

o Honl0)

h
(2) - [% j ¢j
h

3) _—_{————-m (%C_q,)
1
D o)

A proton, a neutron, an electron and o
particle (all non-relativistic) have same
energy. Then the correct comparison
of their de-Broglie wavelength is
(assume mass of neutron = mass of
proton)

(1) Ap=An>ie> Lo

(2) Aa<in=Ap<lie

(3) Ae<Aip=in<ia

(4) Ae=Ap=Ain=2Ao

A particle is dropped from a height H.
The de Broglie wavelength of the
particle . as a function of height is
proportional to

(1) \H

3) H

(2) H3f2
(4) H—UZ

08



67.

68.

69.

70.
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R fu st d s wram T E ¢
(I) AxAp.2h2  (2) AxAp >h/2
(3) AEAt>h2  (4) AZAp,>h/2

% %0 e gEmm 10 om R,
5 cm/s % 9 9§ Tfasiia & | afe w5
AT 0.01% % FATaw B, @ suh

o o =pem arfafFeaar e anft
(1) 102 m ) 104 m
3) 10" m (4) 10%m

T 0 1 fohelt feu aoer o2 i worm 2

Y(x) = ‘\/75me 0<x,<L%ﬁ-TQ

=
me%m%<x<%ﬁm
ST <h) wTRrekar 8
1

1
(1) 3 (2) ‘+*

I 2 1
() 3+ 4 7
m SSIHIE T T Y Teh IRIT SR

RY et o L2 1 Pifea 2 | o o
uieg e a9 wu q@ &

e DO &
8 g2 &0 I R | A we %

e R = 2hsz%a’f{gu1=r¢ak L/2
LIRS

g

E

V

«—L—>
(D) = 2) n2
(3) n/4 (4) n/8

T T UM o S . o TR e e AR Pt
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67.

68.

69.

70.

Which of the following relations is not
correct ?

(1) AxAp,>h/2
(3) AEAt>h/2

(2) AxAp, >h/2
(4) AZ Ap,>h/2

A particle of mass 10 gm is moving
with a velocity of 5 cm/s. If the
velocity of the particle is uncertain
upto 0.01%, then minimum
uncertainty in its position will be
approximately
(1) 10°m

(3) 107 m

(2) 10 m
(4) 10%m

The wave function of a particle at a
given time is

Y(x) = ‘\/751n—“*f0r04\c<L

otherwise
The probablhty of finding the particle

L 3L
in the range < x <7~ at this time is

+

a|—

(D 2

“

MI'—‘ B =

3 :m
Bl—= N|—

3)

A particle of mass m is confined to a
finite square well of length L. The

particle is found to be in a bound state
22

ith energy
a 8mL>

the well. If R = A IZI;—ZE for the

particle then value of product k L/2 is

about the bottom of

N

E

¥

—L—
H = 2) n/2
(3) n/4 4) n/8



71,

72.

73

74.

F) ho
(1) by @ %

i d i
G) hae 4) 1%

) d2
aﬁw=ehwdx3wwm

FA & 9 TG IS T B
ay 1 @) 2
(3) 3 4) 4

T FTeH FU L G F TARR a6 b
e Fifea & T gt 3Tee el B g
A T 2 | vy IR 3Tee 6 H 8
(1) 2E, 2) 3E,
(3) 4E, (4) 6E,

Sl E % goiagid a8 R (x=-o0) |
reré 2a AU ST v, 1 Tt S
x =0 HFd & U TH &, 8l V,> E

2 (@ fm) |W&B=@

'h ]
dH 8T —a<x <al FERE H
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m
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(1) b qer e Prapm

(2) e qeT e iPrepT
(3) BT e PRl
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72.

| 73.

74.

The momentum operator in one

dimension is

0 h o
(1) heo @) 7%

i 0 i 0
G) wax Qe

d2
An eigen function of the operator 4 3
is ¥ = ¥, the corresponding eigen
value is
(1) 1
(3) 3

2) 2
4) 4

For a quantum particle confined inside
a cubic box of side L, the ground state
energy is given by E,. The energy of
the first excited state is

(1) 2E, (2) 3E,

(3) 4E, (4) 6E,

Electrons of energy E coming from
left (x = — o) impinge upon a potential
barrier of width 2a and height v,

centered at x = 0 with V, > E [see

A !2111(\?0 -E)
figure]. If B = f ;
region —a < x < a, the wave function of

an electron is a linear combinations of
ik

in the

E v,
B
E<V,) l
> X
—-a Q a

(1) ePrand e

(2) e and e P*
(3) e and e
(4) eP*and eP*

08



75.

76.

737

78.

79.
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% ol &ier we redt afem %

oY H = ¥ W sem wd R 0

(1) wremEe § forena & gy fRufes
%31l geh w9 @ giefid gt 2 |

(2) S H g & A1 Fl @R F wen
ST el 2 |

(3) T B SEH BT BN E |

(4) st ¥ gfg % @y T H FEn
CEES

Ffe A1 TR s 3.6 i 2 Y
64Cu@ﬂﬁ?ﬁ'ﬂﬁwwgﬁ7ﬂ
(1) 4.8 i (2) 4.2 wHt
(3) 5.6 ®Hl (4) 2.4 %4

fortm 3 feorat wep ifves < =fdvent § gea
2R Bt 12 % A § 2 | =
T T 3T BIT
(1) 8:1
G) 2:1

(2) 4:1
@) 1:1

&1 W 10 nm % TR | @ 8 | ae
F 9 F, 5h09: ¥ weq TReh oel e
R gefasw &, a9

(1) F_=F,

(2) F,>>F,

(3) F,<<F,

(4) F,F @l & afmes |

s Y Fe= St § Avem 3 aren
FAH Sl 9G (E,) FHAH WA A W
et wepr feft et 2

(1) E.xcA (2) E.oc Al
(3) Ecc A (4) E o A2

b e TR 43 AR Vbt ] TSI i TR o i o . TR

N
=

76.

7

78.

79.

Which of the following is an accurate

statement  concerning the  one

dimensional quantum simple harmonic
oscillator ?

(1) The potential energy varies
linearly with displacement from
equilibrium. ,

The spacing between energy levels

- increases with increasing energy.
The wave functions are sinusoidal
functions
The number of nodes of the wave
function increases with increasing
energy

If the nuclear radius of ?’Al is 3.6
fermi then the approximate nuclear
radius of Cu is
(1) 4.8 fermi
(3) 5.6 fermi

@
3)
4

(2) 4.2 fermi

(4) 2.4 fermi

A nucleus at rest splits into two nuclei
having radii in the ratio 1:2. Their
speeds will be in the ratio

(1) 8:1 (2) 4:1

3) 2:1 4) 1:1

Two protons are kept at a separation of
10 nm. Let F, and F_ be the nuclear

force and the electromagnetic force
between them, then

(1) F.=E,

(2) F,>>F,

(3] Eg=xF

(4) F_ isslightly greater than B

Coulomb energy term E_., contributing
in binding energy of a nucleus,

depends on mass number A as
following :

(1) EcxcA {2) E AR

(3) E A3 (4) E.xc A?3
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81.

82.

83.

Consider the following two statements :

Statement (A)
decay accordingtop — n+e™+v

Statement (B) :
decay accordington — p+e +v-

(1) Both (A) and (B) are correct

(2) (A) is correct but (B) is incorrect

: A free proton will

A free neutron will

(3) (B) is correct but (A) is incorrect
(4) Both (A) and (B) are incorrect

A decay chain of the nucleus 293; U

involves eight o-decays and six [-
decays. The final nucleus at the end of
the process will have

(1) Z=84,A=224(2) Z=76,A=200
(3) Z=88,A=206(4) Z=82,A=206

A radio active nucleus can decay by
two different process. The half life for
the first process is t, and that for

second is L The effective half life of
the nucleus is
1:I + t2
() 4+t @
tI tZ t]
3) @ T+t

2

In a nuclear reactor, moderators used
have light nuclei. Heavy nuclei will
not serve the purpose because :

(1) they will break up.

(2) elastic collision of neutrons with
heavy nuclei will not slow them
down.

the net weight of the reactor
would be unbearably high.
substance with heavy nuclei do
not occur in liquid or gaseous
state at room temperature.

3)
Q)

o8
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1) e @ W
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T 4Tg W forem st freeh! Sireres g
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T Ueheh HIHT3T hl e
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e A e TR e

B

N
w

84.

8s.

86.

87.

88.

89.

The efficiency of a Geiger-Muller
counter 1s 80%. If it counts a
maximum of 4800 per minute then the
paralysis time of the counter is

(1) 0.025 ms (2) 0.60 ms

(3) 2.5ms (4) 1.60 ms

An ionisation chamber is charged with
1000 V. If capacitance of capacitor is
200 pF, then percentage voltage drop,
when charged particle is entered in
chamber to produce 107 electron ion,
will be

(1) 8x10°%%
(3) 1.6x10%

2) 0.8%
4) 8x104%

The length of n' drift tube in linear
accelerator is proportional to x™" power
of n. Here value of n is

M -3 @ -1

3 2 @ +5

Which of the following particles has a
lepton number of zero ?

(1) e (2) w
(3) v,(Neutrino) (4) p

Consider a metal with cubic lattice
structure. The lattice constant is 2A
and density of metal is 10 gram/cm?.
The number of unit cells in 800 gram
of metal is
(1) 10%

(3) 10*

2) 102
4) 102

The packing fraction of face centred
cubic structure is
(1) 0.74
(3) 0.64

(2) 0.68
(4) 0.54
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92.

93.

94,

A plane in a cubic lattice makes
intercepts of a, a/2 and 2a/3 with three
crystallographic axes respectively. The
Miller indices for this plane are

(1) (243) (2) 342)

(3) (634) 4) (123)

The Einstein temperature of solid is
represented by (Here symbols have
their usual meanings)

h
1) o @ &

2h h
®) W @ 5

According to the Debye model of
specific heat of solids, frequencies of
normal modes

(1) may have any value from zero to
infinity.

may have any value from zero to
a maximum finite value.

may have any value from a
minimum non-zero value to
infinity.

may have any value from a
minimum non-zero value to a
maximum finite vaiue.

)
3)

4

The dependence of lattice thermal
conductivity on the phonon mean free
path in the crystal is given by

(1) ke (2) kocA?
1 1
3) kocx 4) kOCW

For a one dimensional monoatomic
lattice of lattice constant ‘a’ for the
first Brillouin zone (here k is wave
number)

n n

(1) —a<k<a (2) —as <3
2n 21 T T
@) = sk ) —p,SksSy,
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98.

99.

In a crystalline solid, E-k relation for
an electron is given by

h2k ;
E= om (3k — 2). The effective mass of

the electron in crystal is

(1) m ) m/3
2 3
3) §m 4) 5m
Hall coefficient of a sample is

- 0.55 x 10719 m3C-!. The electron
number density in it is

(1) 2262 %1029 m™3

(2) 1.136 x 1029 m=3

(3) 3.21x 109 m

4) 6.42x109m3

The unit of Hall coefficient is
() VmA™'wb  (2) VmiA~lwb
(3) VmPA-lwb! (4) Vm2A-lwb!

Thermal conductivity of copper at
27 °C is 223 wm~'k"!. If the Lorentz
number of copper is 2.23 x 10~8 wQk2.
Then resistivity of copper at this
temperature is

(1) 27x108Q-m

2) 3x108Q-m

(3) 333x108Q-m

4) 6x108Q-m

For a metal the graph showing correct
variation of N(E) (density of states for
electrons) and energy of electrons E is

(1) NE (2) NE® {
E E
(3) N® (4) NE :
E E .
(u |



100.

F2=20N 1 1

101.

102.

6 kg T 4 kg FEAWHI % Q1 sl TH
f@m qen & 98 @ (=) | 20 N @en
10 N % & 5e1 seAleh] UL ST ST & S0
R fom o ewian w2 | fB gen @
qTaATH B

«— 6kg | 4 kg

(2) 20N
(4) 10N

(1) 14N
(3) 6N

T So T 7d a0 T Tehd 3¢ Fedl
2, $9T% h 9% wg=ar @ fR A=
el & | |ut i feer free & Bt
R | SO T e ATt T 57 bt fee B
(1) =gd Ud Ia%a g1 feafeal # g
& ITfew WA AR |
(2) =ed we Iad gHi feafadt # g
% rgfew = 61 A |
TGd THT T o (G HU hl
3T 2T IA THI A b e
f=r it 3 |

T3 g9 e[ & Jrgfew = A
3R qUT I THY TAM o (G
U T 3T |

3)

4)

T o] B K B diye fRe afes
Trefor 1fd Hag W 0.5 m s & g
T 77 HLETE T 2 | S H a9 16 N
¥ s E9 W T @ S | B
FifRremam Tias STl S S < & Tehdt

2
(1) 4]
(3) 167 -

() 87
(4) 321

F,=10N

i 100. Two blocks of masses 6 kg and 4 kg

|
|
!
|
!

26

are connected with a spring balance
(Fig). Two forces 20 N and 10 N are
applied on the blocks as shown in .
figure. The reading of spring balance

<« 6 kg HrwRTTRNL 4 ke >
F,=20N L i F,=10N

(1) 14N (2) 20N

(3) 6N (4) 10N

101.

102.

A cylinder rolls up an inclined plane,
reaches a height h and then rolls down.
The complete motion is without
slipping. The direction of frictional

force acting on the cylinder are

(1) up the incline while ascending as
well as descending.

(2) down the incline while ascending

as well as descending.

(3) up the incline while ascending
and down the incline while
descending. l

(4) down the incline while ascending
and up the incline while
descending.

An object is constrained by a cord to
move in a circular path of radius 0.5 m
on a horizontal frictionless surface.
The cord will break if its tension
exceeds 16 N. The maximum Kkinetic
energy that the object can have is

(1) 4J (2) 81J
(3) 161 4) 321J

08
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(1) 045N
(3) 0.73N

(2) 0.6N
(4) 092N

R H AW gemmH @ 0.5
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St uehl fom gemm et % e
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| 103. A body of mass 100 gm is moving in a

!
|
|
i
|
|

M
~

104.

105.

106.

frame of reference with velocity
(i +2j + 2k) m/s. The frame itself is
rotating with respect to another
stationary reference frame with
angular velocity (i + j) rad/s. The
magnitude of Coriolis force acting on

the body is
(1) 045N (2) 0.6N
(3) 073N (4) 092N

The rest mass of electron is about 0.5
MeV/c?. At what speed its kinetic
energy becomes equal to its rest mass
energy ? (c is speed of light in free
space)

3
(1 \/;c () %c
2
3 3 @) \[5¢

A body of mass m, is placed in a

rocket. The rocket is moving with a
velocity of v = 0.8 ¢. The mass of the
body observed by a person sitting in
the rocket is

5m,
(1) m, @ 3~
3) %mg (4) Zero

The velocities of particles of mass 0.1
kg and 0.2 kg before collision are 5 i

and 27 + 3fj\ m/s. After collision both
the particle stick together. The velocity
of combined particle in centre of mass
frame will be

(1) 3i+2jm/s

|
(3) \fﬁ m/s (4) Zero

() 2i+3jm/s
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108.

109.

l 107. The mass per unit length of a thin rod

(length 2 m) varies as A = 3x kg/m
where x is the distance from the end
located at x = 0. The moment of inertia
of the rod about an axis perpendicular
to the length of the rod and passing
through the end of the rod (at x = 0) is

(1) 10 kg-m? @) 12 kg-m?
(3) 14 kg-m? (4) 16 kg-m?

The moment of inertia of a uniform
circular disc of mass M and radius R
about a tangential axis in the plane of
the disc is :

1 1,
(1) z{MR2 (2) 5 MR?

3 2 5 <
(3) EMR- 4) EMR~

A small bead of mass m moving with
velocity v gets threaded on a stationary
semicircular ring of mass m and radius
R on a horizontal table. (as shown in
fig.) The ring can freely rotate about
its centre. The bead comes to rest
relative to ring. The final angular
velocity of the system is

(1) 7R (2) R
2
6 @

08
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(4) 1.67 x 10" N/m?

i
i
!
i
!
i
?
|
|
{
i

29

111.

112.

113.

110. An object of mass m with non zero

angular momentum / is moving under
the influence of a much larger mass
(ignore drag). Which of the following
statement is NOT correct ?

(1) If the total energy of the system is
negative then the orbit is always
circular.

The motion of object always
occurs in a two dimensional plane

If the total energy of system is
zero, then the orbit is a parabola.

If the area of the object’s bound

orbit is A then its time period is
2mA/L

Suppose the gravitational force varies
inversely as the n'" power of distance.
Then the time period of a planet in
circular orbit of radius R around the
sun will be proportional to

(1) R® (2) Rl
n-1 n+l
(3) R (4) R?

The ratio of the lengths of two wires A
and B of same material is 1:2 and the
ratio of their diameter is 2:1. If they
are stretched by the same force, the
ratio of increase in length is

(1) 1:2 2) 1:4

(3) 1:8 4) 1:16

When the pressure on all sides of a
metal cube is increased hy 10° Pa, its
volume decreases by 0.003%. The
bulk modulus of the metal is :

(1) 6.67 x 10" N/m?
(2) 3.33 x 10" N/m?
(3) 1.11 x 10" N/m?
(4) 1.67 x 10" N/m?
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114.

115.

116.

Choose the correct relation between
Young’s modulus Y, bulk modulus K
and shear modulus 7.

I
Al
3 |—

4

<l <]~

Il
o
R |-
..+_
3 o

A metal cylinder of length L is
subjected to a uniform compressive
force F as shown in figure. The
material of the cylinder has Young’s
modulus Y and Poisson’s ratio c. The
change in volume of the cylinder is

F
1y ZE @ L
(3) jl+20‘! @) !1 2G!F

There is an air bubble of radlus rina
liquid of surface tension T and density
p. The bubble is at a depth h below the
free surface of liquid. If p, is

atmospheric pressure, by what amount
is the pressure inside bubble is greater
than atmospheric pressure ? (here g is
acceleration due to gravity)

2T
(1) hpg (2) hpg+—~

2F
3) T + Py (4) hpg+4T/r

. A capillary tube of radius r is

immersed in water and water rises in it
to a height h. The mass of the water in
the capillary tube is 6-g. Another
capillary tube of radius 2r is immersed
in water. The mass of water that will
rise in this tube is
(1) 3g

(3) 9¢

(2) 6g
4) 12¢
08
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119.

120.

| 118. The diagram shows a U-tube with

cross sectional area A and partially
filled with oil of density p. A solid
cylinder, which fits the tube tightly but
can slide without friction, is placed in
the right arm. The system is in
equilibrium. The weight of the
cylinder is

IR

Cylinder

(NN NN
|}
I)IIII!II

(1) pALg (2) pA (L+hyg
(3) pA(L-hg  (4) pAL’g

The nature of forces responsible for
surface tension is

(1) strong nuclear (2) weak nuclear
(3) gravitational  (4) electromagnetic

Consider the flow of water in a
capillary tube of diameter 0.1 cm with
a speed of 300 cm/s in following two
cases :

(A) water is at temperature of 5 °C
with viscosity 0.030 in CGS units.

(B) water is at temperature of 30 °C
with viscosity 0.006 in CGS units.

(Neglect the variation in density of

water with temperature). Then

(1) flow is expected to be streamlined

for both cases (A) and (B).

flow is expected to be turbulent

for both cases (A) and (B).

flow is expected to be streamlined

for case (A) but turbulent for case

(B).

flow is expected to be turbulent

for case (A) but streamlined for

case (B).

(2)

3)

(4)
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