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5.

A person of mass 80 kg jumps from a
height of 1 m and foolishly forgets to
buckle his knees as he lands. His body
decelerates over a distance of only 1 cm.
During deceleration, the total force on
his legs is (g = 10 m/s?)

(A) 800N (B) 880N

(C) 8080N (D) 80800 N

A man weighing 60 kg climbs up a
staircase with 20 kg weight on his head.
The staircase has 20 steps each being
15 cm high. If he takes 10 s to climb,
then the power is (g = 10 m/s?)

(A) 24 W (B) 180 W

(C) 240 W (D) 320W

A spring gun having a spring of spring
constant k is placed at a height h. A ball
of mass m is placed in its barrel and
compressed by a distance x. A box on
the ground is placed at a distance
such that the ball lands in the boy?
distance ‘d’ is j

kh
() g * ®) \[ g *
kh
© 2mgx (D) ngx

A ball of mass 2 kg experiences a force

F = 2x2 + x. In displacing the ball by
2 m, the work done is

(A) @x2+2¥)] (B) 20J
44 22
(Cy 53 D) 3

A wheel of radius r rolls without
slipping with a speed v on a horizontal

road. When it is at a point A on the road,

a small blob of mud separates from g€
wheel at its highest point and lang#

(A) 4v\/§ (B) 2v-\/_§ =
r A
B e
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6.

A body of mass m is moving with a
constant velocity along a line parallel to
the x-axis, away from the origin. Its
angular momentum with respect to the
origin

(A) iszero

(B) remains constant

(C) goes on increasing

(D) goes on decreasing

Two small satellites move in circular
orbits around the earth, at distance r and
r + Ar from the centre of the earth. Their
time periods of rol'mion Tand T + AT
(Ar <<r, AT<<T) '

3_Ar 2 Ar
(A) AT=-35T— (B) AT=3T=

Ar

S Ar
©) AT=5T = (D) AT=T ”

A point P lies on the axis of a ring of
mass M and radius ‘a’, at a distance ‘a’
from its centre C. A small particle starts
from P and reaches C under
gravitational attraction only. Its speed at
C will be

2GM 1
o B3
2GM
(©), N5~ @2=1)
(D) zero

The magnitudes of the gravitational field
at distances r; and r, from the centre of a

uniform sphere of radius R and mass M
are F, and F, respectively. Then

(A) F/Fy=r//ry,ifry<Randr,<R
(B) F\/Fy=r/,ifr, <Randr, <R
(©) F\/Fy=r/n,
(D) F,/F,= r;fr‘?. ifr;>Randr,>R

A ring of radius r and.mass per unit

gth m rotates with an angular velocity
in free space. The tension in the ring is

(B) %mrzmz

(D) Zero

ifry <Randr,<R
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11.

12.

13.

14,

The wires A and B shown in the figure
are made of the same material and have
radii r, and rp respectively. The block

between them has a mass m. When the

mg

force F is 3’ one of the wires breaks.

Which of the following statements is
wrong ?

F - N —
(A) A will break before B ifr, =rg

(B) A will break before B if r, <2rp
(C) Either A or B may break if r, = 2rg

(D) The lengths of A and B must be known
to predict which wire will break.

A rectangular block of mass m and area of

cross-section A floats in a liquid of density p.

If it is given a small vertical displacement _

from equilibrium, it undergoes oscillatj

with a time period given by

_ [z m
@A) 2m\ [ (B) 2»-\/;
(C) 2m\ /%ﬁ

When a capillary tube is dipped in

liquid, the liquid rises to a height h in the

tube. The tube is now pushed down so

that the height of the tube outside the

liquid is less than h. Then,

(A) the liquid will come out of the tube
like a small fountain.

(B) the liquid will ooze out of the tube
slowly. _

(C) the liquid will fill the tube but not
come out of its upper end.

(D) the free liquid surface inside the tube
will remain hemispherical in shape.

A liquid of density p comes out with a
velocity v from a horizontal tube of area of
cross-section A. The reaction force exerted
by the liquid on the tube is given by

15.

16.

18.

19.

)

20.

21.

(A) Av (B) Avg (C) Avp (D) szp-

Three stars have "surface temperatures
T,, Tg and T.. A appears bluish, B

appears reddish and C

yellowish. One can conclude that
(A) T,>Te>Tg (B) T,>Tg>T,
(C) Tg>Te>T, (D) Te>Tg>T,

appears

A thermometer has wrong calibration
(it has marks at equal distances and the
capillary is of uniform diameter). It
reads the melting point of ice as — 10°. It
reads 60° in place of 50 °C. On this
scale, the temperature of boiling point of
water will be

(A) 110° (B) 120° (C) 130° (D) 140°
0.75 g of petroleum was burnt in a bomb
calorimeter which contained 2 kg of
water and had a water equivalent = 750 g.
The rise in temperature was 3.0 °C. The
calorific value of petroleum is

(A) 7500 cal/g (B) 11000 cal/g
(C) 12000 cal/g (D) 15000 cal/g

The average degree of freedom per
molecule for a gas is 6. The gas
performs 25 J of work when it expands
at constant pressure. The heat absorbed
the gas is
751 (B) 1001

(D) 150J

|
)“A gas undergoes a process in which its
% p;,éssure P and volume V are related as

: .‘.-"j‘_’ PP = constant. The bulk modulus for
e the gas in this process is

(A) nP (B) P'" (©O) % (D) Pn

Two cylinders A and B fitted with pistons,

contain equal amounts of an ideal diatomic

gas at 300 K. The piston of A is free to

mave, while that of B is held fixed. The

same amount of heat is given to the gas in

each cylinder. If the rise in temperature of
the gas in A is 30 K, then the rise in

temperature of the gas in B is

(A) 30K (B) 18K(C) 42K (D) 50K

The solar constant for the earth is 1. The
surface temperature of the sun is T K. If the
sun subtends an angle 0 at the earth, then

(A) <0 (B) 1«6’
(C) ne6? (D) ne<d
B1IMP6
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11.

12.

13.

14.
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(A) afer, =r; @A, B | Y& & WM |
(B) afar, <2rp TA, B 78 gE |
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(D) A U4 B 3} oFa1E T 39S & AfS I8
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TEAM m U4 faeE &a%d A el U@
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e 30 U 3oy AR favene g |
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©) 2 p (D) 2 At
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aTeR & e |
(D) Teh & 3R qa 59 Y3 B ¥ 374
- IR
IR UREDT &G A A T &fas it A
I p FIH A ANV A IR P @8 159
ERTTel W ot T wfafhar aor &
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BIMP6

15. dFORI$ gSRammE T,, T, W T-81A
Afien wefla g1 &, B o wfta g1 & iR C
e yiliter Bl | 5o g Frepd Frperan &
AT, > Tordp (B T,>T5 1,
El>T.>T, D) T>T>T,

o, U YWfHieR 3 7o sienae & (399 e wam

%{ O & 3R Sl BT AN THEHH B ) '
A BT TelAid — 10° dgan & 178 50 °C &
R W 60° U1 & | 39 Wd W, I BT
~ TR TTIHT BT

(
o\ /&
o4 W 1100 @) 120°(C) 130° (D) 140°
di i % 0.75 g @ T a9 parmd §

Srerran T o 2 kg urt o 3R Rt oe
qoais 750 g &1 | 3 gfE 3.0 °C ot
e e HaE S

(A) 7500cal/lg  (B) 11000 cal/g
(C) 12000callg (D) 15000 cal/g

18. Us i & ford ufd o] sfa wd=an 31 Hife
6 & 1999 25 ] &1 &R el & via R g@ w®
& yqRd Bl & | T gRT et S g
(A) 751 (B) 100J
(C) 1251 (D) 1501J

19. & i U% ufkan @ Tored & e sas1T|
P U4 s V wdiaRe VP! = fRR1$ gR1
wag & |39 ufea § W F R e
TR VI &

(A) nP  (B) P (C) % (D) p*

0, freawigda1d@d A @B # 300K RU&

gl oAy e @ e A el

Py fvet 7fdy & ford waci= & wafs B #1RR

N1 | % Ao | 1 1 & B (Had

g oIt & 1 afe A #, T P qomE | g
®,dd B #, e amEE A gig &

ﬁiﬁfﬁﬂﬁ?ﬁuaiasn ¥ gl oy
amaE T K & 1 3f gedt iR g3 0 $ivr g &,

GE
(A) m o0 (B) m o< 6}
(C) neo? (D) N6
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22.

23.

24,

25.

26.

Five rods of the same dimensions are
arranged as shown. They have thermal
conductivities ki, k5, ki k; and ks.

When points A and B are maintained at
different temperatures no heat flows
through the central rod. It follows that

2 i

(A)

(B)

(@)

(D)

A Carnot engine is operated as an air
conditioner to cool a house in the summer.
The air conditioner removes 27.9 kJ of
heat per second from the house, and
maintains the inside temperature at 293 K,
while the outside temperature is 314 K.
The power required for the air conditioner
under these operating conditions, in SI
units, is closest to

(A) 2790 (B) 2000

(C) 2930 (D) 3140

A gas expands by 1.2 litre at a constant
pressure of 2.5 bar. During the expansion
500 J of heat is added. The change in the
internal energy of the gas is

(A) 2001J (B) 3001

(C) 70017 (D) 8001

16 g of oxygen and 14 g of nitrogen are

mixed in an enclosure of volume 10
litres and temperature 27 °C. The
pressure exerted by the mixture is

(A) 0.49 x 105 N/m?
(B) 0.98 x 105 N/m?
(C) 1.98 % 103 N/m?2
(D) 2.49 x 103 N/m?
In Ingenhausz experiment, the wax
upto 4 cm and 8 c¢cm on bars A and

respectively. The ratio of
conductivities of A and B is

1 1
W2 ©5 ®;

b

¢

27. If the root mean square speed of the
molecules of hydrogen at S.T.P. is 1.84
km/s, then the root mean square speed of
the molecules of oxygen at S.T.P. will be
(A) 0.46 km/s (B) 0.92 km/s

(C) 3.68 km/s (D) 7.36 km/s
The linear density of a vibrating string is
1.3 x 107* kg/m. A transverse wave is
propagating on the string and is
described by y = 0.02 sin (x + 30 1)
where x and y are in metres and t in
seconds. The tension in the string is

(A) IN (B) 1.17N

(C) 13N (D) 39N

29. A string of length 0.4 m and mass 1072 .
kg is clamped at its ends. The tension in
the string is 1.6 N. When a pulse travels
along the string, the shape of the string is
found to be the same at times t and

t + At. The value of At is

(A) 0.05s (B) 0.1s

(C) 02s (D) 04s

30. - A stone is dropped into a well and its
splash is heard at the mouth of the well
after an interval of 1.45 s. The velocity
of sound in air is 332 m/s. The depth of

- the well is nearly
(A) S5m (B) 7m
(C) 10m (D) 15m
An open pipe is suddenly closed at one end,
as a result of which the frequency of the
third harmonic of the closed pipe is found to
be higher by 100 Hz than the fundamental
frequency of the open pipe. The fundamental
frequency of the open pipe is
(A) 200 Hz (B) 240 Hz
(C) 300 Hz (D) 480 Hz

When we hear a sound, we can identify
its source from

w (A) the frequency of the sound

N(B) the amplitude of the sound

(') the wavelength of the sound

V¢(I}) the overtones present in the sound

33. )A 'set of 56 tuning forks are arranged in
/“series of increasing frequencies. Each
7 tuning fork gives 4 beats/s with
Apreceding one. If the frequency of the
: last fork is 3 times that of the first, then
frequency of the first fork is
(A) 100 Hz (B) 110 Hz
(C) 120 Hz (D) 90 Hz

BIMP6
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23.

24,

25.

26.

Eﬂﬁf@mﬁ?mw%mﬂﬂﬁmw
Ky, ky, k, T ks & 1T fag3t AWE B
=1 IHH W @1 99T 8, 99 g B8 9
PIg ST ya1fRd € Bl & | 39 o Fdaan
gfF

=k, aﬁvk
k k
® -3
(©) kk,=ksk,
(D) k]k4=k2k3
AR W TP B B S8 P b ford Uh Bt
2?57 &) U TIR BUSIIFR & & # yaferd faan
AT & | TR BUSITER BR 9 27.9 kI oo ufa
JFUS B[ & 3R 3rex &1 a9aH 293 K ®
IFRM Fvar & wafs ae” &1 aeEE 314 K

W | 39 JETeH STaeeT § TR HUSIR & ford
3qeaS fed, SI 3HTS #, 39 Adcai &

(A) 2790 (B) 2000

(C) 2930 (D) 3140

% 19 2.5 bar & 190 I W 1.2 e A yRa
It ¥ | TR & SR 500 J ST €1 S & | T

(A) k

P RS Folt  gRad= &
(A) 2007 (B) 3007J
(C) 7007J (D) 8001J

AHE 27 °C vd e 10 offex & e ars |
16 g aifadtor gd 14 g =ggior &1 fifdm
fraroman® | A gRT AT AT SE
(A) 0.49 x 10° N/m?
(B) 0.98 x 10° N/m?
(C) 1.98 x 10° N/m?
(D) 2.49 x 10° N/m?

SETSY WA H, B8l A Ud B W fUee

ARFAT:4cm UG S cm AREaH S | A TG

B &1 &o1 ATl BT 3U &

1 1
A4 B2 ©3 DOy
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29.

30.

31.

32.

K A T Td AT TR SISO & et
é&' it a1t 1.84 km/s 2, 9@ 96

9/Td A B iaRiIo & et @t -
fie-3c aTe &1
(A) 0.46 km/s (B) 0.92 km/s
(C) 3.68 kmv/s (D) 7.36 km/s

U6 B9 B Y&l SK &1 @ad v
1.3 x 1074 kg/m ¥ | 0% 3FRY RIS W
HORY Y Vel & 3R T A B ok @
y=0.02sin (x + 30 t) FEIx Wd y MR A &
AR t ApveH IS A TAEE

(A) 1N (B) 1.17N

(C) 13N (D) 39N

g 1072 kg Ud o#1s 0.4 m @ U6 SR
I RRI RN g IS ATIE 1.6 N 8 159
U e SN IR R FRal &, 99 SR &1 AHR
ma‘rtqawquwmwmélm

FIHAE
(A) 0.05s (B) 0.1s
(C) 0iZs (D) 04s

T TR Uh $U F firmn o & oiR s

BUTH B e Y & g W 1.45 s & =R

& gy TS g & | arg § @afy A

332 m/s & I T B TEE A R

(A) 5m (B) 7m

(C) 10m (D) 15m

TH Gol UgY & Uh RR &1 esrams o o R
a1 & e HoRawy 48 Uigy & dN dal
F gAY Yot UIRY B g @RI | 100 Hz
Ao TS ST & | Gl Uy bl e g R &

(A) 200 Hz (B) 240 Hz

(C) 300 Hz (D) 480 Hz

99 &9 UF @ ) G 8, 99 36D A DI
o fafrea fpar s asan e

o (A) wfy Bt amgfa

" amgfir¥
(A) 100 Hz (B) 110 Hz
(C) 120 Hz (D) 90 Hz
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34,

3s.

36.

3.

38.

A person standing between two parallel
hills fires a gun. He hears the first echo _ds
after 1.5 s and the second after 2.5 s A, @ B
speed of sound is 332 m/s, then hg/Agdll _ ~"
hear the third echo after

(A) 3.2s

(C) 4.0s

An engine whistling at a co l\\__‘_
frequency moves with a constant spedd.:/
It goes past a stationary observer
standing beside the railways track. The
frequency (n) of the sound heard by the
observer is plotted against time (t).
Which of the following best represents
the resulting curve ?

@ o /\

t

©r 8N
t t

In a resonance column experiment, a
long tube open at the top is clamped
vertically. The first and the second
resonances occur when the water level is
24.1 cm and 74.1 cm respectively below
the open end. The diameter of the tube is
(A) 2cm (B) 3cm

(C) 4cm (D) 5cm

® " _AL

(D) B

Springs of spring constants K, 2K, 4K,
Sk o 24RIK are connected in
series. A mass M kg is attached to the
lower end of the last spring and

Q.D

system is allowed to vibrate. The g? ~

period of oscillation is

M
(A) 2rA\ |5 (B) 2m

IZM
(C) 2n oy

A particle executes simple harmonic
motion of period 1.2 s and amplitude
8 cm. Find the time it takes to travel
3 cm from the positive extremity of its

oscillation. Given cos™! (0.625) = 51°
(A) 0.1s (B) 0.17s
(C) 034s (D) 0.51s

10

.L/‘{

39. A body executes simple harmonic
motion under the action of a force F,

4
\with a time period 5 s. If the force is

dhanged to F,, it executes simple

; TE " yEeid
onic motion with time period 3s If

the forces F, and F, act

: simultaneously in the same direction on
the body, its time period will be

2 7 12 24
(A) 58 (B) 35S ©) 258 (D) 25 S

40. Two identical charged spheres are
suspended by strings of equal length.
The strings make an angle of 30 ° with
each other. The density of the material of
the sphere is 1600 kg/m3. When the
system is suspended in a liquid of
density 800 kg/m>, the angle remains the
same. Then, the dielectric constant of the
liquid is
(A) 1.6 (B) 20 (C) 24 (D) 3.0

41. A half ring of radius R has a charge of A
per unit length. The potential at the
centre of the half ring is

) & B) K
A 1
(&)} k_f-{_ (D) kmA (k " e 0)

42, A charge Q is distributed over two
concentric hollow spheres of radii r and R
(R > r) such that the surface densities are
equal. The potential at the common centre is

A o .2
& (4) 4ne R+r B) 4ne R-r
1 QR-1) 1 QR+r)

) 4ne, (R?+1?) (D) dne, (R%+1?)

ﬁ“‘ A radjoactwe source in the form of a
¢ / metal sphere of diameter 1.2 X 107 m
emits beta particles at a constant rate of
6.25 x 1010 particles per second. If the
source is electrically insulated, how long
will it take for its potential to rise by 1.0
volt, assuming that 80% of emitted beta
particles escape from the surface ?

(A) 8.33 us (B) 6.67 us

(C) 45us (D) 333 pus

B1MP6



34. 2 v v & i we v @ T Voo st :
U IR 9] BId = s A
TGP SR & | IAP! yorw wfeafy 1.5 s f i s
geETd 3R gl 2.5 s & yea I gsd & R Skl 1fQ % T & 12 7 o o F,
o afy A =71 332 m/s &, 99 I e @ f‘_x — %WEMW e
wfeeafy g9 wwa & gean g g e
(A) 325 (B) 3.6 M%luﬁaﬁwa‘ﬁ’raﬁmaﬂﬂz)wiﬁ
(C) 4.0s (D) 4.55 feen ¥ v R RivG &, 79 3mad srerErm
35. R amgfy & Wi aormar gan sfom ve fRR 2 7 12 . 24
e & et & | 78 Yo A ved) & e Es (3 58 (B g (C) 558 (D) 558
% fRR 61 & I | TORAT & | JEd R
i 7 ey 7 amafer (n) 1w (1) % 4. ;"ﬁ?“‘;'“ """'““;'“;'ﬁmqf““"‘ e &
s R S & 1 P 3 @ @i e i i
QR Tz B w5 A et 0 H1 P R & | M b SR BT g
1600 kg/m® & | wa P # w5
5 :
e TEEATE |79, 59 BT RIS &
t t (A) 1.6 (B) 20 (C) 24 (D) 3.0
©) M /‘\ (@) 0 _ 41. 5T R 9 U 31d Bool BT AQY 9 SH5E
by i rEan TS A & |37 Bool & s W RANT ®
36. TP S o N H, 9 R el v et (A) k% (B) k=
Tell 1 FearR Ford fbar T & |y Ud 5 |
foeia A R ST § i R 3 A © & (D) m[k=4 )
: nE
T &7 R H99: 24.1 cm Ud 74.1 cm & |
Tl PR & 42. P r @ R (R > 1) ¥ 2w @Ed
(A) 2em (B) 3.em el IR U Y Q 39 YR RaRa frar e &
(C) 4cm (D) Sem Y BT YA § | SHEFTS b R e
37. @it g K, 2K, 4K, 8K, ..., -
2048 K, ..... arelt AT 2oft 59 8§ Wit Q 0
ST & | 31w A & Frac RR A gamm R+r ® 4ne, R-r
R ST & | e 1 3T e \ (C) 4Jt€0(R2+r2)( ) 4ne, (R2+12)
M M '\...\ =
—_— B -
e V 2K ®) 21[\/; “\.43 lexlO“mﬂrﬁWm@'%Tﬂéaﬁm
(©) 2 /2%! (D) 4n.\/% 4 vo eTfpa Aid 6.25 x 1010 o ufa
JPHvE Bt [RR ¥ I dier For Ioafia o v
38. TP HUI UM 8§ cm Ud A BIeA 1.2 s A ¥ 1 af B e o &, 7@ a% Rwa 3 1.0
Y ST IR R TR 1§ RN & I diee 1 g €W 3 ReeT TN, TR A
TR RR A 3 om 0 79 7 F e &3 R weafia dieT Bvi 1 80% 9 9 Gemae
arrm 2 fear® cos! (0.625)=51° scan i
(A) 0.1s (B) 0.17 s (A) 833 ps (B) 667 s
(C) 0.34s (D) 0.51s (©) 45ps (D) 333 pis
B1IMP6 11 o




44.

45.

46.

47.

An infinite number of identical
capacitors each of capacitance ¢ = 1 uF
are connected as shown in figure. The
equivalence capacitance between A and
B will be

{1
e
HHHHHHHHH

cccccccc

o o

A B
(A) 1pF (B) 2pF
1 1
(C) FuF (D) ZWF
The permittivity of diamond is

1.46 x- 10710 C2/N.m2. The electric
susceptibility of diamond is
(€,=8.85%107'2 C3/N.m?)

(A) 16.5

(B) 15.5

(C) 1.37x107'0 CZ/N.m?

(D) 1.25x 1071 C2/N.m?

A simple pendulum of length / has a bob
of mass m, with a charge q on it. A
vertical sheet of charge, with charge ¢
per unit area, passes through the point of
suspension of the pendulum. At
equilibrium the string makes an angle 0
with the vertical, given by

(A) tan”! (ﬁ—g} (B) tan!

(C) tan”! [2—“1] (D) tan_l[

€ ,mg

A conducting sphere of radius
carrying charge Q, lies inside 2
uncharged conducting shell of radius 2R.
If they are joined by a metal wire, then
amount of heat produced is

e 1507
o 4ne R (B) 4ne R

@ 1 Q?
© Zne, 2R © ne 4R

12

48. A and B are two points on a uniform
ring of resistance R. The ZACB = 6,
where C is the centre of the ring. The
equivalent resistance between A and B is

(A) —T—rz—(zn 8)6 (B) R[r—-—)

0 2n-0
© Ry D) R

. # N identical cells, each of e.m.f. E and
" internal resistance r are joined in series.
Out of these, n cells are wrongly
connected i.e. their terminals are
connected in reverse of that required for

: : N .
series connection. For n < 3’ the

resulting system will have internal
resistance
(A) (N-n)r (B) (N-2n)r
—-n
o2  on

50. A current of 5 A is passing through a
metallic wire of cross-section area

4 x 107 m2. If the density of the charge

carriers in the wire is 5 x 1026/m>, then
the drift speed of the electrons is

(A) 1ms (B) jgmss
1 1
(©) 33 m/s (D) gz m/s

51. A milliammeter of range 10 mA has a
coil of resistance 1 €. To use it as an
ammeter of range 1 A, the required shunt
must have a resistance of

101 ®B) Too
(D) 0.9 Q

52 ‘ Two electric bulbs rated at 25 W, 220 V
/ and 100 W, 220 V are connected in

__/ series across a 220 V voltage source.

The 25 W and 100 W bulbs now draw P,
and P, powers respectively, then

(A) P,=9W,P,=16W

(B) P,=16 W,P,=9W

(C) P,=16W,P,=4W

(D) P, =4W,P,=16 W
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