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PHYSICS

A physical quantity P is described by the
relation

P= a% b2 3 d?

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%
3) 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) 155

wiferer faam

e wifae ufdn P f= Heiy g gl <ht
SIcikS
P=a%b2c3 d*

aﬁ'a,b,c@?dﬁ?ﬁﬂ?ﬁﬂﬁ%iﬁmt
2%,1%,3% 95% & @ P H @rg Jfe At -

1) 8%
2) 12%
3) 32%
4) 25%
Teh R T & g 919 W 200 m T T |

T T BT &TOT STET-STT SR @Ror
T IE B & | FH B @R 2 m/s2 T
FHR N @4 m/s2 T TR ¥79 9¢ o©

FR o % Tgd AT 2
1) J110s

2 120

(3) 102

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 8 that the path
of C makes with the X-axis is given by :

Y
<0
a X
A Bpdd5° B
1) tan0 = \/5 T \/E
1-2
2) tan6 = \/5 _ \/E
1-2
(3) tan6 = 1- \/5
V2 (1+43)
(4) tanf = 1- \/5
1+42

HHAM §9HE M % & U A 99T B HAA
el o 9 FegaR = W | o ol sToere
HEg A § qT GoE % 91E Uk HU C i R/E
TAd §1 R0 6, ST HUT C HT TG X-37T
ST ], 1 e Trary § fean s -

Y
I/:’{/C:
<0
A X
A 0c4:50 B
(1) tanf = \/g T \/E
1-2
(2) tan6 = \/g _ \/5
1-2
(3) tan6 = 1= \/E
V2 (1+4/3)
(4) tanb = 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 :

Fixed pivot

Moizable roller

(1) constant speed
(2) decreasing speed

(3) increasing speed

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

roller when the weight is 0.4 m
above the ground

ot o fe@mh Tt Uk w3 &t <1 e, foent
T 1 m €, % 90 fadi Sl Uk e eRnr
o o ¥ T B w1 et fau ue fer
q gR W | SEr T ¥ 9O gl v %
amfed) fot W Tk Aor o & S fof e W
a4 @i H Ter 81 We o U’ A i
e € Tl T 2 kg 1 R SR < =erd 7
Ife Ter Tifet feen # ue 99 = 9 =il
¥l 9% YR =, T

(1) 99F <99
(2) el g 9 |
(3) ol gE W@ 9§

(4) =T i T TSR i =1 %%m%’
IR e ¥ 0.4 m H HAE W R
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5. 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 ~?)

Teh Whd (conical) Jreieh, TSEHRT TFIE 1 m
T IR S Z-3181 | 9=45° % HU W T, XY
TAAA H Tk AR 9 | FeAd €1 TR
Ty &t 5 0.4 m ¥ IR 38w &% fog O
% 3% 19 T 39 etk i TG MATBR 9
T2 : (=10 ms™2)
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R
6. A circular hole of radius I is made in a

thin uniform disc having mass M and
radius R, as shown in figure. The moment
of inertia of the remaining portion of the
disc about an axis passing through the
point O and perpendicular to the plane of
the disc is :

219 MR?
256

237 MR?2
512

19 MR?2
512

197 MR?2
256

T M 91 551 R 9l TehadH fetn o
@%ﬁwwﬁwé‘v{, femrgER, fwan

T ¥ foig O | 9™ =re den fewk & gHaw
o TIad A % e, fewh & 99 g 9m
I, STScd ST BT

219 MR?2
256

237 MR?2
512

19 MR2
512

197 MR?
256
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7.

The mass density of a spherical body is

k
given by p (r)= T 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

o —

o —>

T TR fUUe 1 o9 s §

p(r)=§\_¥|arSRﬁ94T
p(r)zOWr>R,GﬁrﬁFs{@§ﬁ%l

= H @ 1 91 U U IO T @

a & r % e § O &9 9 0 8 2
)
a
(1)
R r—
)
a
R —.
)
a
(3)
R r—
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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 2x10"" Nm~2
respectively, the force developed in the rail
is approximately :

(1) 2x10” N
(2) 1x10° N
(3) 2x10° N
(4) 3x107°N

Two tubes of radii r; and r,, and lengths 1,
and I, 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 lzl, then the radius r,

will be equal to :

N

2 2
(3) 4
@ 5

5 m TEEIE T 40 cm? STIIES H1e & HAB
F Th LI Dl G HI AqHTE o ST
foredRoT Akt ST § SaIfeh IHehT ArqqH 10°C
IR @ § | AfE T T T JHR 0T
AT I JATET 0Tk ShASl: 1.2 x 102 K1
A 2x 10! Nm 2% a1 78t # 30 ot o1
Tieheaq O™ BT

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

3 et et s wae: o W@ o, qen
AT, 1, 91, ¥, R A7 wE H Srer mn ¥
3R 374 TH g9 YU [T YaE § o'dl § )
TR q1 gEd el ok fa & = % EmR
HHA: P, AP, § | AfE P, 1 9 4P, 9411,

CoReic] 121 B @ BT 1, 1 W B

1)

(2)  2r
(3) 4y
@

IX - PHYSICS



(English+Hindi)

10. For the P-V diagram given for anideal gas, | 10. W& =1yl 19 =1 P-V 3@ a3 ™ a3 &

A SRR RIS
P A
P
- v ’
out of the following which one correctly
represents the T-P diagram ? @ T @l ¥ 9 dA-9 §E T-P IRE
SR ?

A

1) ' / 2 T

A

P > !
A P ;
2
T 1 2
(2) T
1 (2)
P < 1
A P ;
T A
(3) 2 1 T
(3) 2 1
P >
A P }
T A
(4) 1 2 T
@ 1 2
P >
P >

o2}
>
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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
4) g nRT

A block of mass 0.1 kg is connected to an
elastic spring of spring constant 640 Nm ~ !
and oscillates in a damping medium of
damping constant 1072 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
B) 5s
4) 7s

11.

12.

T fgmEmE 19 & N 9 T aq9E W T
fociver o o €1 fooiver & 3o 39 TR
yanfed ot St § e s fgawms i %
n HId THIHNE 9 # fo=1 e aea
ufafdd & S €1 19 a6t o fast et/
fora gftads grm 2

(1) % nRT
(2 0

3) % nRT
4) g nRT

0.1 kg S| & T T[<oh ol Teh Tearey fag,
fSen fogm faaieh 640 Nm 1§, 9 Sirer 7n
?1 UG TR U AaH<A HieAH, et
W‘I‘T’Wlo_zkgs_l%’,ﬁaﬂqﬂﬁ[
HAT T | Te Fehr diR-ei 7ot St sTveafaa
FAr g1 R % e b A el w
3G ARMEH TF 9§ el 81 § o 9l

g 1 fshead 9 2
(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

y(x, t) = 0.5 sm(%“ xj c05(200 ).

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.

S, s foradia feen & =t W €, & ereAarign
¥ TH AWH T ot © et 9
foreeme fe=1 et g0 feran < gehdt ©

y(x, t) = 0.5 sin(%“ xj c0s(200 ).

+x 2781 i T T STl TTH T ohi TTfG
B

(Tl x I t SHHST: e F Yohve H T 1)

(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.

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

1) @ <d,=by>d,

@) @ >0,> D> D,
(B) P=DP=P;=P,
@) @ >y D, < D,

14. IR 9 U3 qUT 3 A fa=md &1
[RERENIRIRICIES
5 S,
. 5q
S

I 3T I8 | g dTgd T HAM:

@, B, b, T D, T A :

(2)
B) P =P=03=0,
(4) P>y Py< by
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15.

16.

12

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

0
N
-0

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
®) 5
4 o

A uniform wire of length I and radius r
has a resistance of 100 ). It is recast into a

. ) r )
wire of radius 5 The resistance of new

wire will be :
(1) 1600 Q
(2) 400 Q
(3) 200 Q
(4) 100 Q

15.

16.

TR i GnfEl & Teh TasH ol Teh Y=
favyarR R @ ® 1 (fo= 2fed)

& 3 mm HIC ok I qoff Henfall bl wiel
& o< STl 9Tl §, o 9t faver=R sF e WA
% ot wiel & ot it g4 i 2.4 mm 9 S@Hl
TS T 1 TSk ST TSIk 21 :

A~ A~~~
W

~— — ~— ~—

N O1 = W

AR 1 91 55 ¢+ & THhEHH IR 1 oy
100 Q ¥ sﬂﬁﬁm%%aﬂﬁgﬁz el
AR T IR 1 gad B

(1) 1600 Q
(2) 400 O
(3) 200 O
(4) 100 O
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17.

18.

13

1Q

m{

The figure shows three circuits I, II and III
which are connected to a 3V battery. If
the powers dissipated by the configurations
I, Il and III are P;, P, and P; respectively,
then :

) (IT) (II)

P, >P,>P,
P, > P, >P,
P,>P, > P,
P, >P, > P,

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
3
4

)
)
)
)

away from the wire
towards the wire
parallel to the wire along the current

parallel to the wire opposite to the
current

17. @ @ fox § 94 uRwy, 1, 11 ©d 11 & T
3V 9 9 Sirer T ¥ | Afe fa=mg 1, [ aen 11
AN P, P, T P, VIR 79 I & -

1Q 10 10 10 .
% 1 4 10
103 319 T3V T3V

I (I (I
P,>P,>P,
P, >P,>P,
P,>P, >P,
P, >P, > P,

18. Teh SRUTCH T&T0T oW, Teh §iY o TR,
e o o7 @i 2, & ke = Wi | adam

ST T @ STeTl 9 9N i {9 & FH=r
HEGIENEIRISRSUIE

(1) TMEF

(2) AR SR

(3) UR ¥ HHR T4 9N & foon #

(4) R % AR Td 9N &t faadd foen o
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19. A uniform magnetic field Bof 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 ?

14

»Y

»Y

19. 03 T & THh HAH &R &7 B ¥AHE
7-318F %l T fSfd 81 T 10 con @M1 5 cm
T3 dTel STRIATERR 9T (abed) W12 A 91T
1 =&t §1 = § 9 ae-wn fefamma fer

HTeITerT h1 YEf3id ohidl © 2

»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 Qand tan”! (gj
(2) 7 Qand 45°

(3) 10Qand tan™ ! (gj

4) 7Qand tan~! (gj

The electric field component of a
monochromatic radiation is given by

s n
E =2E; i coskz cos wt

Its magnetic field g is then given by :

A
2Eo ] sinkz cos wt

(1)

c
AN
2 - 2Eg j sinkz sin ot
c

A
25 j sinkz sin ot

A
2B j cos kz cos wt

C

20.

21.

283 V HgaH fawa qem 320 s~ 1 shioitg ogfd
el Ueh sATashid fayd &l Tk 9oft LCR IR9e
H o T ¥ fem ¥ R=5Q, L=25 mH
3R C=1000 wF | 9RTe T FHa Fiaanen a=
HIq fave Td ¥R & s Shelial shsl: &I

~1(5
(1) 10 Q 3R tan (5)
2) 7 Q ARX45°

(3) 10 Q 3R tan~! (%)

4) 70K tan™! (gj

fordt Weparita fafereor & Se@ & wew &l
11 JohR 9 oo T ST Fehell ©

— A
E =2E; i coskz cos wt

S TEE AT B BT A A ;

AN
(1) 2By j sinkz cos ot
c

A
2 - 2By j sinkz sin ot
c
A
3) 25 j sin kz sin ot
c
2Ey

j cos kz cos wt
c
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22.

23.

24.

16

In an experiment a convex lens of focal
length 15 cm 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 Mmirror is :

(1) 275 cm
(2) 20.0 cm
(3) 25.0 cm
(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 :

(1) 3 mm
(2) 9 mm
(3) 4.5 mm
(4) 15 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) 1020
(2) 1018
(3) 10?2
(4) 1019

22.

23.

24.

WW%@W, 15cm®ﬂv‘€§ﬁﬁ?®v‘
3T Il Teh TR o9 TR T 39 400
% | 5 cm g0 W FHE{ feafd § @ T
g1 Afe o%g 1 A ¥ 20 cm B T W @@
STl =g qem SHehT Hfafers Tuwdt 8 5 € |
3T YU T HIRd T B

27.5 cm
20.0 cm
25.0 cm
30.5 cm

0.1 mm 9T &t T R’ 6000 A =t &
=R Ao g9 9§ YeRIvE @ St ® iR
foeds dve 1 ot ¥ 05 m | feod . W
TG ST ¥ G 3TEIE S i hd S

dve & 5h A -

(1) 3mm
(2) 9mm
(3) 45 mm
(4) 15 mm
660 nm TG i Teh oIsR AR h LT
o A1 e & fern wam foran e ®

I 60 ms TSR TH 0.5 kW I & AR
T (pulse) T TN foral S 1 39 w0 |
ThITAl bl ST T BR

[wTieh fadiss h=6.62x1034 Js]

(1) 1020

(2) 1018
(3) 1022
(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 :

4
@) 4Fn-m21r3

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)

(1) 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.

BIESISI UHTY] Rt GUH el (n=1) & SoIaeH
T @RIT BT

4
@) 4Trm21‘3

HETAT HISL, T A, Siifeh 8 T Fyol
ST 1 Sell # ogeldl § T8 109 watt i
et TR R Tt § | St H Tk = § @

B STt S ST ZSAHM &I
(HRTST T A7, c=3%x108 m/s)
(1) 096 gm

(2) 0.8 gm

(3) 4x1072 gm

(4) 6.6x107% gm

T IHITS Scesieh Jatish o1 &R 14 69
%1 afe Scsier ¥ 1 AF 7.0 mA & @

HUTEe YR T T 81T :
(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) NPy =K sz

28.

TETCE \ Bl T GRT Teh TS ol Teh U@y
T 9 YHIRT A1 § 1 T=HAT hl oFITg 1 qen
qTel IcafSia vfsd P 1 S AF
B :

(K gHrqurfash fei®  (constant of
proportionality) &)

(1) NP =K (%)2

(2) %’ Peif = K Gj

A 1)
3 Mpo—x(L
( ) 16 eff (7\)

N—=

A 1
2 Py=K|=
5 eff (Aj
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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 :

i
3
230

h
33
) 5 O
2) 60Q
@) 70
20
4 0

29.

fopett +HieX Sq TRT o S, Fiais o Fersrgar
Sirer T ¥ 1 e H Uy P=4 Q 71 T
fag N, g AR 60cm T W R
3T Gfeig R ! P ok 19 9ot e § Sl
ST © fored 7a fawg w2 feufa foig A 9
80 cm [ B Sl ¥ 1 ST YA R 1 HA
B :

rQh

G

N

o)—
E Ry K

33
1n -0
2 60
3) 70
@ 2o
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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, 1y — 15|
is best given by :

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

-00o0-

30.

Teh WART ¥, 1 m T8 i Toh XA QIcieh bl
3T <hTet Tkl B SHehl 1, T 1, oot
% ST 3T TR et 9 Sirel Sl & |
I MATHR TAleTeh] o SeTHM faaor e TqH
g1 e sTedeTel 1 | W 5x 104 s
qrar AT B A SHe e B e,
|r, —1,| 1 Tehedd 9= 2 -

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

-00o0-
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