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A physical quantity P is related to four
observations a, b, ¢ and d as follows:

P=a3b2/cld

The percentage errors of measurement in a, b, ¢
and d are 1%, 3%, 2%, and 4% respectively. The
percentage error in the quantity P is

(1 2% 2) 13%

3) 15% 4) 10%

The intensity of transmitted light when a polaroid
sheet, placed between two crossed polaroids at
22.5° from the polarization axis of one of the
polaroid, is (/;, is the intensity of polarised light
after passing through the first polaroid):

£ £}
M 5 @
) )
3 1 )

A 2 amp current is flowing through two different
small circular copper coils having radii ratio 1:2.
The ratio of their respective magnetic moments
will be

1) 1:2 2) 2:1

3) 41 4) 14

Consider the diameter of a spherical object being
measured with the help of a Vernier callipers.
Suppose its 10 Vernier Scale Divisions (V.S.D.)
are equal to its 9 Main Scale Divisions (M.S.D.).
The least division in the M.S. is 0.1 cm and the
zero of V.S. is at x=0.1 cm when the jaws of
Vernier callipers are closed.

If the main scale reading for the diameter is
M =5 cm and the number of coinciding vernier
division is 8, the measured diameter after zero
error correction, is
(I) 5.08cm

(3) 5.00cm

(2) 498 cm
(4) 5.18cm

A photon and an electron (mass m) have
the same energy E. The ratio

(Xphoton/kelectron) of their de Broglie
wavelengths is: (c is the speed of light)

2m

(1) e2mE (2) ¢ B

(3) %«/%m @ o

46_Gujarati+English |

x>

35 lds AR P AR xSl a, b, ¢ 21 d Wa
1A Yool AsA & :

P=a3b2/ c\/g
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1) 2% ) 13%

3) 15% “4) 10%

1R A5 NAASS uad (2l2)A Asellond dot Ade
6L YAl 423 515 215 NAASe+ gdleran viadl
22.5° 4 MLQ Avidl, AW wHdl ustasdl dladl

8. (1) ¥ Hax NAASIH el wuR auL olle
gelloyd ustarl dlsdt 8)

) )
) @ 3
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3 1 @

Fuell Broiildl oeldr 1:2 €11 ddl diell-il 6
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8. ddll 23U Aoisly ALsHIRALFAL RIdR

84l

(1) 12 () 2:1

(3) 4:1 4) 1:4

aelu agrll i alur deflur-dl Meedl Huami
19 8 d¥ Ll Al 913 alMUR Badl 10 el
(51U1) G12U612 Hou el 9 [P B, Yeudd Yzl
Al AL S1UL 6R161 0.1 cm 8 A IR AlHuR
Sefluz-l uilvul oy §lu R alMur Wad g~
x=0.1 cm U . % A Hi2e Yoy W A5
M =5cm 2 Auld 2Adl a1l sl qval 8

S14 dl 94 24l YHIRL A1 W A 8.
(1) 5.08cm (2) 4.98cm
(3) 5.00 cm (4) 5.18cm

5 12 244 AL (80 1) AHIA Blosf 4UA D

. 3 . Ag 512
Al R eliod]l d3a1 deitSail 2Rl

Asas, 5214
6B 8. (c usta-dl a3u 8)
2m
(D) e2mE 2 ¢ B

3) é A @ A
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De-Broglie wavelength of an electron orbiting in
the n =2 state of hydrogen atom is close to
(Given Bohr radius = 0.052 nm)

(1) 0.67 nm 2) 1.67nm

(3) 2.67nm (4) 0.067 nm

An unpolarized light beam travelling in air is

incident on a medium of refractive index 1.73 at

Brewster’s angle. Then-

(1) reflected light is partially polarized and the
angle of reflection is close to 30°

(2) both reflected and transmitted light are
perfectly polarized with angles of reflection
and refraction close to 60° and 309,
respectively.

(3) transmitted light is completely polarized
with angle of refraction close to 30°

(4) reflected light is completely polarized and
the angle of reflection is close to 60°

The kinetic energies of two similar cars A and B
are 100 J and 225 J respectively. On applying
breaks, car A stops after 1000 m and car B stops
after 1500 m. If ¥, and F are the forces applied
by the breaks on cars A and B, respectively, then
the ratio F4/Fp is

2 1
M 3 @ 3
1 3
® 3 @ 3

A wire of resistance R is cut into 8 equal pieces.
From these pieces two equivalent resistances are
made by adding four of these together in parallel.
Then these two sets are added in series. The net
effective resistance of the combination is :

B ES
M 5 @ 7
R R
3 o @ o

An oxygen cylinder of volume 30 litre has
18.20 moles of oxygen. After some oxygen is
withdrawn from the cylinder, its gauge pressure
drops to 11 atmospheric pressure at temperature
27°C. The mass of the oxygen withdrawn from
the cylinder is nearly equal to :

100
[Given, R = T3 J mol'K~1, and

molecular mass of O, =32,

1 atm pressure = 1.01 x 10° N/m]
(1) 0.144 kg (2) 0.116 kg
(3) 0.156 kg (4) 0.125 kg
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s1S31 MYl 7 =2 Al el sdi
gasg-dl R aliodl dial dons Al ws
8. (elgall Bladl = 0.052 nm 2l 8)

(1) 0.67 nm (2) 1.67 nm

(3) 2.67 nm (4) 0.067 nm

SAMl A wydlepd usiad Browyey 1.73

afloiasis YAl MM YR G2 181 VUl Al

8. dl -

(1) wialdd usta 2ifus Ad ydlogd & 214
uAdd+ 18l 300 s 8.

(2) ulaldd 24 Mol windl usia oid iyel
4lojd 8 Um UL 2 A5lHAA SIRL s
600 i 300 25 .

(3) 300l w5l aglea-siel A8 [HoluA wiHdl
usia dyel ydloyd 8.

(4) ulaldd usta Ayl gdlojd © 244 ulad-
5181 6001 s ©.

s A 6 51 A A Bell 2Bl 2tsd 100 )
e 225 8. 65 @ld] Uidi, s1R A 1000 m oug
2§ SR B 1500 m elle Gofl 8 8. ot F, i Fy
s 512 A A 512 B U 6ls 93 @aldal el €y,

dl F /Fp = 8.
2 1
(D 3 ) 3
1 3
3) ) €] B

R A8 215 iR su0L 8 2531201 sty
1 B, 1 s3Il UAS AR 253l AHId™I
Al 6 AU ARY oilddlil 21 8. ARGl
L 6L wysA AR(Ml Azl wd 8. dl AUlyHl

QU] BLASIRS AN 9.
R R
(D e ) 6
R R
3) 3 4 7

30 dleR se-l Rl ANUSR 2AUSA% L 18.20
i 421d 8. dousiRuiell 21345 [ 51¢l dlan
olle 27°C dluMLA Aoy gollel 11 dldlaRel el
yHl w2 8. dusiHidl 518l dldal il

-

AR S5dH Ul HRUGR 9.

100 _— .
[R =~ J mol'K™!, Oyd »gen =32, R
1 aldlarel gelsl = 1.01 x 10° N/m 2uel 8.]

(1) 0.144 kg (2) 0.116 kg
(3) 0.156 kg (4) 0.125 kg
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11 In a certain camera, a combination of four similar
thin convex lenses are arranged axially in
contact. Then the power of the combination and
the total magnification in comparison to the
power (p) and magnification (m) for each lens
will be, respectively —
(1) p*and 4m
(3) p*and m*

(2) 4p and m*
(4) 4p and 4m

12 AB is a part of an electrical circuit (see figure).
The potential difference “V, — V5", at the instant
when current i =2 A and is increasing at a rate
of 1 amp / second is:

Ae—>— T | Mo
IH 2Q
5V
(1) 6volt (2) 9volt
(3) 10 volt (4) 5Svolt

13 A body weighs 48 N on the surface of the earth.
The gravitational force experienced by the body
due to the earth at a height equal to one-third the
radius of the earth from its surface is :

(1) 27N (2) 32N
(3) 36N (4) 16N
14 A full wave rectifier circuit with diodes (D) and

(D,) is shown in the figure. If input supply
voltage V, = 220sin (1007 7) volt, then at 1 =

15 msec
L
/i Hj
\I ﬁ'>|D—2 RLo

(1) D is reverse biased, D, is forward biased
(2) D, and D, both are forward biased
(3) D, and D, both are reverse biased
(4) D, is forward biased, D, is reverse biased

15  Two cities X and Y are connected by a regular
bus service with a bus leaving in either direction
every T min. A girl is driving scooty with a speed
of 60 km/h in the direction X to Y notices that a
bus goes past her every 30 minutes in the
direction of her motion, and every 10 minutes in
the opposite direction. Choose the correct option
for the period T of the bus service and the speed
(assumed constant) of the buses.

(1) 25 min, 100 km/h (2) 10 min, 90 km/h
(3) 15 min, 120 km/h (4) 9 min, 40 km/h
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5 (MU SHAML, AR BLSUVAL ULd ol 6 [E21101 Al
AAletel 2allu AusHi 8 A olsaell sl 8. dl
Yads d-udl uldr  (p) 2 Heaell (m) -l
AUAUHRHL 2L AUyl uldR A g Hlzaell
s 24l
(1) p* > 4m

3) p* A m*

(2) 4p @A m?
(4) 4p @A 4m

AB [igd uRuasl 215 ool © (sl g2l). A
&8l NAlS i =2 A Sl v | MRS €2 atdl
€l d &gl Rl dstad <V, — V" = 9.

Ly )| — MV ep
1H 5V 20

(2) 9volt

(4) 5 volt

s ueld yedldl AUl u 48 N+ ao+t 4ud 8.

Yeellofl awidlell yedl-l Broauiedl ws gdluian ¢ial

gedl Glalsx ueld -qeidd dxcaisyel o
8.

(1) 27N

(3) 36 N

(1) 6volt
(3) 10 volt

(2) 32N
4) 16 N

AR (D) 2 (D,) WAL Yol didt AUsesiur-l
YRua sl suldd 8. % Sy W diees
Vi, = 220sin (100 7t 1) dle2 81d, dl £ = 15 msec
qQuid

v

V. &

in

@)\
N\

0

(1) D; {laxl euy & 4 D, sRaS ol &,
(2) D, ¥ D, ¢l sla slu 8.
(3) D, ¥ D, oAl {laxl onan 8.
(4) D, sRal sldd © i D, ad euay 8.

6 248 X A Y, 83 T M2 oid Rauai {lsadl e
ad MuMd o Adl glRl AsuAal 8. 215 9153
60 km/h{l 330 X el Y Rauni 252l uz ol quid
uds 30 MM dell afdl Ruxi, dal uds
10 (2 a-dl afadl Ri3g R ol v adl
A8 O, oy Adldl vad T A2, 4 oAl B3y
(a0 43a) W2 w2 fsey ue s

(1) 25 MMe, 100 km/h

(2) 10 M2, 90 km/h

(3) 15 M2, 120 km/h

4) 9 B2, 40 km/h
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The Sun rotates around its centre once in
27 days. What will be the period of revolution
if the Sun were to expand to twice its present
radius without any external influence? Assume
the Sun to be a sphere of uniform density.

(1) 105 days (2) 115 days
(3) 108 days (4) 100 days

The electric field in a plane electromagnetic
wave is given by

E. =60cos (5x+1.5x10°0)V / m.
Then expression for the corresponding magnetic

field is (here subscripts denote the direction of
the field) :

() B, =2x10""cos (5x+1.5x10°1)T
) B, =60cos (5x+1.5x10°1)T

(3) By, =60sin (5x+1.5x10°)T

4) B, =2x10""cos (5x+1.5x10°T

Two identical charged conducting spheres
A and B have their centres separated by a certain
distance. Charge on each sphere is q and the
force of repulsion between them is F. A third
identical uncharged conducting sphere is brought
in contact with sphere A first and then with B
and finally removed from both. New force of
repulsion between spheres A and B (Radii of A
and B are negligible compared to the distance of
separation so that for calculating force between
them they can be considered as point charges) is
best given as :

2F F
() 3 () B
3F 3F
(3) ry 4) S

An electric dipole with dipole moment
5 x 1070 Cm is aligned with the direction of a
uniform electric field of magnitude
4 x 105 N/C. The dipole is then rotated through
an angle of 60° with respect to the electric field.
The change in the potential energy of the dipole

251)' 101 Q) 121
3) 151J 4) 081

A microscope has an objective of focal length
2 cm, eyepiece of focal length 4 cm and the tube
length of 40 cm. If the distance of distinct vision
of eye is 25 cm, the magnification in the
microscope is
@ 125

3) 250

2) 150
4) 100
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YA ldlel 3sell 20U 27 Ranul 215 auid agL
2 8. o YA SISusL clEl AR 2dl Ray a-dl
slasll Blodil oiug) [det Al dl -l ukeisel
510 32¢l 8 ? YA AL HAdidl ool YIR).

(1) 105 [zan (2) 115 [zan

(3) 108 Ran (4) 100 Ra

uuda dleRjeisla diami [gdatd

E, =60cos (5x+1.5x10°1)V / m 43 % s3Il
19 8. dl 23U Yedly Axe uHls@ 8.
(<] ugis Ao+l Ra suld B)

(1) B, =2x10""cos (5x+1.5x10°1)T
) B, =60cos (5x+1.5x10°1)T
(3) B, =60sin (5x+1.5x10°)T
@) B, =2x10"cos (5x+1.5x10°NT

6L QLA MURA Ales dNoUL A 2 Beil 3+l Mud
Bid 140l WAl B, UAS Ol Y-l MR q & A
Adll a2 2uisel o F 8. 84 dal »(lost A4I-
Ui dlotiz Asd Noud uAx dNAL A AA A
QARGlE B A1 AuSHL dladidi 21d 8 e 2id
oirefl g2 sAUML 1A O, MU A A B a22 g,
wuLsdel o (A A Bl Brouil du-dl a2«
il AvUHR0ML 2A01Y B 3 FYl dHA [BigHIR
gl usty V) S Ad a3 AL 21 9.

2F F
(N kS ) B
3F 3F
(3) ry 4 5

(g-gdll-l w542l 5 x 100 Cm €1d dal [agd
gyl 4 x 105 N/C yeusil Rabid [gadsul
Mg i W dY dNsddl 8. cRrele [z-ydld
[agda~ta sasld 60°4 vel ;N8 sAAdLM]
§d B, dl [g-gdl-l RakBd4l adl 33512

0.
1 1017 Q) 1217
3) 151 (4) 081

s WAL argsin (2oysdla)-dl Irdous
2 em, Witz (Gudla) L Srscons 4 cm 21 fl-l
o 40 cm B. % vl W g dR 25 cm

Q1Y dl HsiRsuAl Heaell 9.
(125 (2) 150
(3) 250 (4) 100
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The output (Y) of the given logic implementation
is similar to the output of an/a gate.

A

P

(1) NAND (2) OR
(3) NOR (4) AND

A uniform rod of mass 20 kg and length 5 m
leans against a smooth vertical wall making an
angle of 60° with it. The other end rests on a
rough horizontal floor. The friction force that the
floor exerts on the rod is (take g = 10 m/s2)

(1) 1003 N (2) 200N
(3) 20043 N (4) 100N

The current passing through the battery in the
given circuit, is:

1.5Q
AAA
50
A /NN C
B 250
35.59
60
MAEAAA
F 30 1.5Q 2
AN II
1q 5V
3
(1) 0.54 (2) 254
(3) 154 (4) 2.04

A model for quantized motion of an electron in
a uniform magnetic field B states that the flux
passing through the orbit of the electron is
n(h/e) where n is an integer, /4 is Planck’s
constant and e is the magnitude of electron’s
charge. According to the model, the magnetic
moment of an electron in its lowest energy state
will be (m is the mass of the electron)

he hLB
1) 5o @ o
@ 22 @
2nm m
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e dllBrs Gusel-l 2162y2 (Y) dSesl

21162y2 %dl (a21012) 8.

A

PN

(1) NAND (2) OR
(3) NOR (4) AND

20 kg £ A Sm cdousSHl Mulid afdl dll

et Rald v d-dl ald 600l vRil eidld du

259l 8. oflod 9231 viotA3L A Bl ¢ludul u

R 8. eliudlul gl dwltul v adada yyeisn
8. (g=10m/s? dl)

(1) 1003N

(2) 200N
(3) 200~3N (4) 100N
A YRYY HI2 Geuigl YR Adl wals 2
1.50
/NN
50
A AA_LAAA C
B 250
5.5Q
6@ %
ANA_E_AAA
1t 30 1.5Q b
_/\/\/\_| —
1q 5V
3
(1) 054 () 254
B) 154 (4) 204

Hufd eslua Bol Sasgn-dl sdieylsd Ul
Hieq Hi3a yAd 8 3 SaAsg--l samiell uAR ag
sasu n(hle) 8, ol n yails, 7 wlws §A0is i
e SAs2Il MR Y& 8. L {3 Hoet SAs2A-]

agy Glod viaraiml, el sl al.
(m = Sas2-i- e)
he heB
(0 B y— (€ [—
3 heB 4 he
) 2mm ) m
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Which of the following options represent the | 25

variation of photoelectric current with property

of light shown on the x-axis?

Photoelectric
current

je)

Intensity of light ~

current

Photoelectric

S\

. . 7
Intensity of light

je)

Photoelectric
current

N

o

7
Frequency of light

Photoelectric
current

N

)

4
Frequency of light
(I) AandC (2) Aand D

(3) Band D (4) A only
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w
512165
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o
S12185

asgls

)
S1216

(1) A4 C

3) B4 D

(lA1uigl sul [seul sldlSasdls uals-l x-21a U
galda usia-l ey A8l 3812 Y 52 9?2

Hdle

w5l dlsidl

nals

N\

wsll dlsidl

HAle

N
7

=]

usta-l 2u9k

nale

N

74
usta-l 2uglk

o=}

(2) A4 D

(4) 3514 A
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26  An electron (mass 9x1073! kg and
charge 1.6x10719C) moving with speed ¢/100
(c =speed of light) is injected into a magnetic
%
field B of magnitude 9x10~* T perpendicular to
its direction of motion. We wish to apply an

-
uniform electric field E together with the
magnetic field so that the electron does not
deflect from its path. Then (speed of light
c=3x108ms™1)
— -
(1) £ is perpendicular to B and
its magnitude is 27x10%2 V m~!
-
2) E is parallel to B and
its magnitude is 27x102 V m™!
-
3) E is parallel to B and
its magnitude is 27x104 V. m~
— -
(4) E is perpendicular to B and
its magnitude is 27x104 V m!

27  Consider a water tank shown in the figure.
It has one wall at x = L and can be taken
to be very wide in the z direction.
When filled with a liquid of surface tension .S and
density p, the liquid surface makes angle
0,(0, <<1) with the x-axis at x = L. If y(x) is
the height of the surface then the equation for

y(x) is :

y A

\_/

P x
x S|l
(take 9(x)—sm6(x)—tan9(x)—— g is the
acceleration due to gravity)
2 2
d°y _pg d°y |lpg
) —5=77Y 2) —== =
(1 2 S (2) 2 \s
2
dy _ |pg d”y _pg
Bk — =N 4) —5=-—">x
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s ¢/100 B3u (c=usta-dl »3u) A1 Al sl
gdsald (sq = 9x10731 kg 24 ®IR =
1.6x10719C)q d-l ala-dl [aud cor ud 2ql

ﬁ
9x107* T Heurtl Yotdly A B Ui elvd s
U 8. ULl Aeisly gl Ald HuMd [gdast

_)

E Adl Ad @dusal vl el 3 el Sasld d-l
wanigl lad wd €l d1, (usiadl »u
c=3x108 ms!)

- d

(1) E ¥ Be do® v dd yeu
27x102Vm! 8.
—i —>

(2) E 3 B udidR 8 - d e
27x102Vm! 8.

= -
(B) E 3 B A AU ® A A Y&

273104 Vm ! 8.

- g
(4) E ¥ B do® ud dd yeu

273104V 1 8.
2igleatl ealon Yool wisll-l 2isl wuqsi dl. dq
x = L P s kad 8 A d z-Rusi voer
ugloll €11 dH A ASIU V. AU Al S Yrselll A
P ddialon ualdlell MMl A, IR x = L w210

x-u8 e dadll qawél 0, sl (0, << 1) ei-ild
8. o Al Gl y(x) S1A ol y(x) Hie- ulseL
8.

y A

\/A- -

P x

x=L

(0(x) = sin O(x) = tan O(x) = % dl,

g = dcd UddL)

%y _pg %y _ [oe
O —5=57 @ 5=
d?
@ = \F S
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A pipe open at both ends has a fundamental
frequency f in air. The pipe is now dipped
vertically in a water drum to half of its length.
The fundamental frequency of the air column is
now equal to :

3
M f @ ¥

®) 2f @ L

A parallel plate capacitor made of circular plates

is being charged such that the surface charge

density on its plates is increasing at a constant

rate with time. The magnetic field arising due to

displacement current is :

(1) constant between the plates and zero
outside the plates

(2) non-zero everywhere with maximum at the
imaginary cylindrical surface connecting
peripheries of the plates

(3) zero between the plates and non-zero
outside

(4) zero at all places

Three identical heat conducting rods are
connected in series as shown in the figure. The
rods on the sides have thermal conductivity 2K
while that in the middle has thermal conductivity
K. The left end of the combination is maintained
at temperature 37 and the right end at 7. The rods
are thermally insulated from outside. In steady
state, temperature at the left junction is 7} and
that at the right junction is 7,. The ratio T/7, is

A L~
Z Z
3T 2 2K K 2K ;T
1 T1 T2 -
5
n = (2) 3
3
G CY
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ol drsdl viedl Aofl sl Yaeyd 29[ F4d 9.
8d 2L AollA wiell-l Yluui Ridde a-l 2124l dois
L ot 21A 8. dl 8d salMidlL el yaeyd

2GR HRASR 8.

3/
@ f @
G 2f “ %

adousiz @2l eidd uHidr @2 3uler Adl da

llRd Ad 8 3 el d-l We u-l YR Al

AHY AL AN e A8 B, @idR ddls dld

Bgagd Yoislu &t -

(1) @2l a2 AN 24 @2l o8IR Yu B,

(2) @2l uRen Aidl sleulHs AsusiR Y u
Hedd Hed ALY 6f o YAdR 8.

(3) @2l A2 YU VA GEIR YAAR B,

(4) oL o 2l Yy 9.

pUlanl ealoul yaror, 2ARL AL BBl Alss AU
feflui 2Aldl 8. 931 dis Wdl MU
GolAl8sdl 2K oI Ml 28a AR Bxiaesdl
K 8. ddloteil 316l 931 37 dluHia 24 gHell 94
T i oadl uuaidi 219 9. AR szl
dxsedl Gy 2nalss s3al O, @Yl @0 3161l
%SAL U UMl 7 el 38U FSUL YR dAluHI

T, 8. dl 2Rlr 7)/T, = 8.
-
Z A
3T 2 2K K 2k p
-
~ T, T,
1 : 2 >
M 3 @ 3
G) 3 ) 5
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A constant voltage of 50 V is maintained between
the points A and B of the circuit shown in the
figure. The current through the branch CD of the
circuit is :

20

30 |p 4Q

S50V

(1) 204
(3) 3.04

2) 254
4) 154

In some appropriate units, time (#) and position
(x) relation of a moving particle is given by
t=x% + x. The acceleration of the particle is

2 2

- +
ex+1 @D (x41)?

M

_2
(x+2)

4

+
) 2x +1

Two gases A and B are filled at the same pressure
in separate cylinders with movable pistons of

radius 7y and rp, respectively. On supplying an

equal amount of heat to both the systems
reversibly under constant pressure, the pistons of
gas A and B are displaced by 16 cm and 9 cm,
respectively. If the change in their internal energy

r
is the same, then the ratio % is equal to

3 2
M 3 @ 7

) 4
| =2 @ 3
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viLglanl ealoadl yoodl uRuani gyl A »11 B

Q2 50 V-l 2130 dley ndl Aviaimi 2ud 9.
YRyl vl CDHIYL YR Adl Mals 9.
C
1Q 20
A B
30 |p 40
[ |
| |
50V
(1) 2.04 (2) 254
(3) 3.04 4) 154

GRd A sHML UM $BUL AHY (7) Ve 2L (x)lL
Aol w50l £ =x2 + x A3 Y SAML 2 V. dl

ENEIRTER] o,

(H - _ 2 +
(2x+1)° (x+1)°

N - &)= (x+2)

& AL A A B 25U BOUSL AASH 7y 2irl

rp Bladuaion 6 el AousiRil Ml »ud 8

o vl A% ddl [Ued 4d 8. A1AY gol8l 85U 6id
daAd uldadl dd Gl Sisuvil el Audl Q1Y
A 24 Bl [ued 253 16 cm 11 9 em AlidR
WA 8. o ddll AidRs Glosful adl 33812 A5l

€l dl vz r% GIRAGIR 8.
3 2
M 5 @ 5
3 4
@ 2 @ 3
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In an oscillating spring mass system, a spring is
connected to a box filled with sand. As the box
oscillates, sand leaks slowly out of the box

vertically so that the average frequency co(t ) and

average amplitude A(l) of the system change

with time 7. Which one of the following options
schematically depicts these changes correctly?

A
w([) /
A t >
(D A1) k
7 >
A
(D(t) /_
A >t
@
>/
A
(D(’) k
A t i
3) A(t) \
P -
A
o(r) /—
»!
A
4) A()
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x>

(RBiol-gal ela-datui, R 28 Idl Ml Ul ud
A3A] V. U U el 3 R WiHidl 3l
endel (d1A]) Al A QAo 3o an ¥ ¥l

datfl 212 2Ugf o (7) A d-ll R SulirdiR

A(r) ana (1) wd steeny. QA-umidll sl [asey
Bl 33811 AR Ha@ds dd suld 97?

>

(1)

»

(D A7)

\

»

REER

(1)
A >
@ o
>/
m(t)r\
> >
(€)Y (())
p >
A
o(t) /—
>!
A
(4)
A(t)
>/
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37

A sphere of radius R is cut from a larger solid
sphere of radius 2R as shown in the figure. The
ratio of the moment of inertia of the smaller
sphere to that of the rest part of the sphere about
the Y-axis is :

Y

S
A
~——~

>X
7 7

(h 0 (2) 57
7

¢ 4 =
(3) a1 4) 2

The plates of a parallel plate capacitor are
separated by d. Two slabs of different dielectric

3 d
constant K| and K, with thickness gd and 5

respectively are inserted in the capacitor. Due to
this, the capacitance becomes two times larger
than when there is nothing between the plates.

If K| = 1.25 K,, the value of K| is :

(1) 233 (2) 1.60

(3) 133 (4) 2.66

There are two inclined surfaces of equal length
(L) and same angle of inclination 45° with the
horizontal. One of them is rough and the other
is perfectly smooth. A given body takes 2 times
as much time to slide down on rough surface
than on the smooth surface. The coefficient of

kinetic friction ( n k) between the object and the
rough surface is close to

(1) 040 (2) 05

(.7 5 4 025
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x>

pglul euledl Yoo, 2R Blad-dl s Hal a-d

sllonmidl R Broi-l 20l siualdi d 8. dl
Y-8 2iqetalla «dledl 200w, 244 Hi2L o0 aledL eilsl-l

-

AL, orzcasdl AL 9LRITR 8.

Y

A
P N\
~—F—~~

& 2) —
ST @ 5

1 7
. - 4 =
()64 4) 2

AHIdR We 3uleddl @l g wedl g 8l 9.
suafleral i sludasdls »aais K, @i K,

3 d N
Q1AL 2 visH §d v P AL 6 Al

gl SR 2d 8. il I8, @Rl 92 59 A €l
d auidnil Ul sl Fuleud Hew 6 aug g
AL B, A K = 125K, dadl Ky 8.
(1) 233 () 1.60
3) 133 (4) 2.66

AU dollS (L) v aqilfae A1d 45041 a1
AU sielL q1ddl slaalell ol quidlail sl 8. duidl
25 ved] e ofley Aysl dlfl 8. 2ta yeldq
v 4] Uil uell usal Hie dlfl awdl sl
olRll UMY Ay Al 8. ueld A woiAdl AuLdl 4

alis adais () Al Ao 3.
(1) 0.40 (2) 0.5
3) 0.75 4) 025
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A bob of heavy mass m is suspended by a light
string of length /. The bob is given a horizontal
velocity v, as shown in figure. If the string gets
slack at some point P making an angle 9 from
the horizontal, the ratio of the speed v of the bob
at point P to its initial speed vy, is:

cos 0

] PR
1) 2+3sinb

o
J%

j%

(2+3sin9

3) sin 0
2+3sin 0

A container has two chambers of volumes
¥, = 2 litres and V, = 3 litres separated by a
partition made of a thermal insulator. The
chambers contains n; = 5 and n, = 4 moles of
ideal gas at pressures p; = 1 atm and
P, = 2 atm, respectively. When the partition is
removed, the mixture attains an equilibrium
pressure of :

(I) 1.6 atm (2) 1.4 atm

(3) 1.8 atm (4) 1.3 atm

To an ac power supply of 220 V at 50 Hz, a

@) (sin0)/

resistor of 20 Q2 a capacitor of reactance 25Q

and an inductor of reactance 45 Q are connected

in series. The corresponding current in the circuit
and the phase angle between the current and the
voltage is, respectively -

(1) 7.8 Aand 45° (2) 15.6 A and 30°

(3) 15.6 Aand 45° (4) 7.8 A and 30°

The radius of Martian orbit around the Sun is
about 4 times the radius of the orbit of Mercury.
The Martian year is 687 Earth days. Then which
of the following is the length of 1 year on
Mercury ?

(1) 225 earth days
(3) 124 earth days

(2) 172 earth days
(4) 88 earth days
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x>

m el vs QR ool / deudl sadl el @}
azsladidl »Ud 8. gl ealean yool, sl
ALY A2 v 2uUH] 219 8. o uHllaxdl o
s18L ei-ilddl 5195 Rig P 2 €l Rikia o o,
dl P Rigad o0ofll o534 v et defl (M By veil
oRildR 8.

3) sin O
2+3sin 0

s UL V=2 dler v 1, =3 dleR sl 4
A1 Gy ales uilaq (daia) ad el ulal
®. 2 ol AR p; = 1 AUdARBL @i p, = 2
qAUlREL EOUBL A sH 17y = 5 2 11, = 4 Hlet el
qaly 42U 8. IR 2L Ul g SAUML U AR
KET Adad eollvl Ui 2 8.
(1) 1.6 aldiael  (2) 1.4 dldiazel
(3) L8 aldiael  (4) 1.3 dldiazeL

1
]A @ (sin0)/2

20Q Al ¢aRly, 25Q {uise-ud duAle -

45 Q Quise=u $2527, 220 V 241 50 Hz-L 21
Yla Al A Aelul oAzl 2ud 8. uRuaui
MAq3U UL, 2 Udls dal dley AR S0 5181
(phase angle) 8.

(1) 7.8 A2 45° (2) 15.6 A 1 30°

(3) 15.6 A %A 450 (4) 7.8 A iq 30°

YA g2 Horaell sall-ll Bro oyl saul Braaii-it
R el Fedl 8. Mol ad 687 yedl ol 8. dl
A1l 52l ol 25 ad Feel unuLul 7
(1) 225 yedl Radl (2) 172 yedl [axl

(3) 124 yedl [Raxl (4) 88 yedl [Razil
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A balloon is made of a material of surface tension
S and its inflation outlet (from where gas is filled
in it) has small area A. It is filled with a gas of

density p and takes a spherical shape of radius

R. When the gas is allowed to flow freely out of
it, its radius » changes from R to 0 (zero) in time
T. If the speed v(r) of gas coming out of the

balloon depends on r as r9 and
T oc Sa 4B pY RS then

(1 a=—to=-tp=-ty=-15=3
@ a=-t.a=-1.p=-ty=15=1
(@) a=z.a=2.p=-Ly=+l5-2

A particle of mass m is moving around the origin
with a constant force F pulling it towards the
origin. If Bohr model is used to describe its
motion, the radius » of the n'h orbit and the
particle’s speed v in the orbit depend on 7 as

(1) rocn1/3; v oc n2/3
) rocn2/3; v oc nl/3
3) rocn4/3; voc n—1/3
@) ronl3; vonl/3

Two identical point masses P and Q, suspended
from two separate massless springs of spring
constants k; and k,, respectively, oscillate
vertically. If their maximum speeds are the same,
the ratio (AQ/A p) of the amplitude AQ of mass QO
to the amplitude Ap of mass P is:

ke k.
M o ® &

ki k
3) é @) k—f

A ball of mass 0.5 kg is dropped from a height
of 40 m. The ball hits the ground and rises
to a height of 10 m. The impulse imparted to
the ball during its collision with the ground is
(Take g = 9.8 m/s?)
@ 7 NS

(3) 84NS

2) 0
(4) 21NS
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x>

5 oGl S Yl 4Rlddl guHigll oiAdldg © i
A Srsdad olel gk (uidll sal tRaMi 21 B)
Al A2A50 A4 4Ad O, dHl P Esldl YRUAd) Ay
QRAML 1A B A d R Blodi-l 2lely A5 Ui
53 8. R Ay duidl Ysd dd esiRl ds ag
qal gl 2414, dl d-l Bl 7, 7auaui Rell g
Yl clecly 8. o oig-niel ei8IR 2lddl Ayl 3y
v(r), r YR 9 Hwe AlHIRd €ld ud

T oc SAAB pY RS €, dl

(1) a=-t.a=-Tp=-Ly=-1,5=2
@ a=-1,0=-1,B=-1y=1,5=1
1 1 1 1
R R

4 GZ%’OL=%, =—l,y=+1,8==

m -l A5 581 BolH[blg ds VAL A0 610 A1Y
BanfigA 53 Ul 53 8. L -l ala asld saml
ollgRril M3erll GuAlaL sl 2ud, dl 3l seu-dl
Bradl 7 4 sei-l 7+l sausl 3w v 2 uR

HogoL IHIR AL S,

)
2
(€))
“

sk AUk, [BloL aais quadl 6 ealsd
2401 [BioL gl deslda 6l AuIA [bigad eo P viq
Q [Reot ladl 53 8. o dx-l HedH 33U 2suvll
814, dl £9 Ol 5UlddIR 4, 2 80 Pel $U[ddIR

rocnl/3; vocp2/3
rocn23; vocnl/3
rocn3; vocpl/3

rocnl/3; voonl/3

Apil AR0TR (4/4p) 8.
B 17
M k ) Ky
ki ky
3 ky ) K

0.5 kg el A$ £314 40 m GULSAl 13l 2Ud
8. 3l oMl uR AT 10 mell G Yl Gur
drs o . ol ALl qaHRL eAHAA 831
aldldl Eld 8. (g=9.8 m/s? dl)

(1) 7Ns 2) 0
(3) 84Ns (4) 21Ns
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