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PHYSICS / Wifirh) ‘ st Tk
L
101. Light, from a 520 nm maonochromatic

Sk 101, 4 faedf) 590 U :
souree moogir, e mcwdent on g 3 520 nm % #ia H
rectangular slab of quartz (refractive wEm S ( A7

102,

index p = 1.56) ut an angle of 30~
’l!_u: wavelength of light, refracted
within the quarty, is close to

(1Y 173 nm
-(2) 333 pm
(3) 520 nm
(4) 811 nm

A convex lens, of focal length
I5 em, is located 10 em left of a
concave lens of focal length —10 em.
An object is placed 30 em to the left
of the convex lens. The final image

formed by the two lenses is at

(1) 20 cm to the left of convex

lens,
(2) 20 cm to the right of concave
lers
(3) U cm a0 the left of convex
(4) 10 co oo the right of concave

103. A series RL circuit is connectesd to ac

source that produces 12 V (rms) at
W rad’s. R=1732 0 and L= 0.025 H.
The rms current in the circuit is '

(1) 0.60 A; leads voltage by 30°
j (2)  0.60 A; lags voltage by 307
(3} 1.20 A; leads voltage by 60"
p ﬁ:}t.-\.f{il} 1.20 A: lags voltage by 60" (
. D2 .
5 | ‘
L= 3L, L= e

—

LT

jERT, g
-4 .
hir_d.-.-'l.'.

—

—

102,

103.

M = 1.56) % HUEHR W w 300
Y T FGE 3 FEA F oftew

Frated s i mded ks
4 fows Brpem 2 4

(1) 173 nm

(2) 333 nom

(3) 520 nm

(4) 81l nm

IS cm BIFE gl %1 *F 359 s

~10 cm FlhE %ﬁﬂiﬁﬁﬂﬁﬂﬁﬁ

& a3 A & 10 om 2 W R

2 | %I w30 ot % i 3 S

30 cm gft W@ ® | = o S

&0 36 farvm 1 sifay wiafar fRm 2

(1) 39« oF & *rff 3ix 39 35 |
Zﬂcma}ﬁ‘q{

(2) = ofd % i 33 e B
Eﬂcm?ﬁ‘“

(3) 39 o\ & anff 3 = o
10 em gt W

(4) I=ael 8 F gl 3 3w dn §
Jﬂmn@"ﬂ

H RL it ofwy, frgit R = 1732 O
WL o= 0025 H 8, 400 rads
12 V(rms) 3&H %3 EIT ac Hid ®

TEY
v

i i

_—
o

=

-
" L

R R | Wity o s w2 \
(1) 0.60 A; Stezar & 30° 3w i :
(2)  0.60 A; Seea § 30° W ;!
(3)  1.20 A icear & 60° 311 l
0@ 120 A ez o0 OV
£ o e L ‘::1 -

‘{ ' A le=il

1T



AL - “H> 2 - PHYSIC
" &5 (26) - ofie fell 3 waug
104, A shee ot polaroid is placed on top of 104. e zre 912 & o 4 §H VI Gl @
another indentical sheet so that their LGRS * _mﬁtﬁ:qﬂﬂ i0e
polarizing axes make an angle of 30° fa;i’[ﬂ el 1 - Fﬁﬁﬂ TR
to each other. Let I;, be the mntensity of &1 I H«'-lﬁ _E 1 zﬁ';
unpolansed light incident on one of FreriuE W amrafad 3"5?&“ R
the polaroids and 1, the intensity of | 3 @ zh;ﬂ qIeRTaE # iy
polarised  light emerging from the dta |, {2 | 7| 3@ U1 ks
second polaroid. Then ratio I, is yepr ) A 3w 13
(1 174 (2) 173 () 14 :_“” 3
(3) 38 (4) 34 (3) 38 ‘
105, A converging lens, with two curved 105, fweh a-{ﬂ are stfwal =9 & Y kL
surfaces has a front surface with B # gaar B 12 cm L yv Y &}
racivs of curvature 12 em; the back 2o % | e for gerd & __:_I||:HI
surface has  radius  of Curvature aswal B 24 @ - ? 3 I Ja 4
24 cm. It is made of material with a1 & 3aH1 G | 75 ¢ |
refractive index of 1.75. The focal ﬁmwtfm} kg
length of the lens is (nearly) : (2)  10.66 copar Q(
() 533em  o(2) 10.66 em (1) 35.35em W 120 gﬁ%u
(3) 16.0¢m (4)  32.0 ¢m (3) 16.0¢m
. \
186. A thin lens of focal fength 20 ¢m 106. 20 cm IR @ &1 HIT gAer ﬁ'ﬂ \
v (refractive index, H = L50) s [Hﬂﬂﬁ:ﬁﬂi i o= 1.50) 94 {ma?imzﬁ
immersed in water (U = 1.33). The n-13ndzme TEiwdnd
focal length of the lens in water is :
(nearly) mﬁﬁ'i. (<) _
(1) 19¢m (2) 26 cm (1) 19em (2) 26cm
(3) 39cm 4) Jdcm (3) 39c¢m (4) 78 ¢m
107, In Young's deuble siit experiment 107. 4 F ffyft wgim aoreed 3 & al _“a'
B ‘%jvam of wavelength 7., are inﬂdm: et 7 Q1 afed] wr smoem s af 1@ ¢ M
I % phise on the tvo slis, They trave A /
5‘? [0 a point on the screen to pmdum i qﬁﬂmﬁ%ﬁmﬂﬁ!%, Gl'ﬁ‘l‘& lj‘.},"
A second muumc of the interference fw i w1 Tgda ffem 3=
:\' pattern. The difference  1n _ the A B | An T el e qﬁ;ﬁ ] o
'F?I distances travelled by the waves is Fd W
n 1 &
(2 e (2) ji" (1) W2 (2) 32 X 4
(3) A (4) 2 (3) A (4) 2 TS
108. In a Young's double-slit ::xpcﬁmm; 108. W%Mﬁ&lﬂﬂ?ﬂﬂ ﬁw%ﬁ i
slhits are separated by 0.28 mm an _
the screen 1s piﬂl;.‘l.‘d 1.4 m away. H.. £ 10.28 mmﬁﬂTﬁﬁwﬂg
[f the wavelength of Ii._x_:ht used is l:4 mg | ﬂﬁmﬁqwm ,-”’
| 600 nm, the fringe width is A 600 nm 2, A frw—frgri & - ¥
% { l } 3_[" mm [2_} 2.4‘ nim '- I } j.ﬂ mm {Ej 2_4 mm l‘,.--'.--' .r‘l
. i
(3) 30mm (#) 36mm Y (3) 30mm (4) 3omm W7
B ™ o wm 20 pdn v

Rt



r'l:"-l'-'ln SICS - it ;H}f‘?} (27) N Vi b S 4l
go, The ionisation f ¢ | SRR, 2 "’
1119, C =SHhon - energy or  the 109, :
hyvdrogen atom 15 13.6 eV, What is 5 T 3T 3 13.6 eV b
the energy ot a photon that is emitted ! 33@711? RALLL % 0 - S ®
asa hydrogen  atom makes g0 e n =3 e %ﬁ?ﬂ’twﬁmﬁm
ransiion fromn - Swn = 3sae? ¥ @ﬂﬂ]ﬁqﬁzﬁﬁmﬁw% o .
(1) 0.544 ¢V . : ] ' "
bt D Dessedur g )05y ) 0966ev T 6, "
o, +e - (=t} 2054 eV -...E'E_. {3y 1510 eV 4y 2.054 ¢V - 1",;‘" x .
110, I:::i Tl::::tnhrudilus: l:[‘ll'q the nucleus of i 110, oA 6841 | % Tifiwes £ 7 [EERT )
ass number 1, js S P .
i ";_ '::1 1 1.2 1|1_1. The T'I'!.-.i':rE- 1.2 fm 3 | "1 = 72 fim A
el an wsotope, with nuele; of -I"."i
mean radius 7.2 fim, is (nearly) .:JLJ “ﬁ"iﬁi * frdt aoente 6 FEBIE ,_’t-_-fl,_-ﬂ-*
(1} 96 (2) 125 ,1. H@TM(W} = y
(3) 144 v(d) 216 N (1) 96 (2) 125 )
111, A photon has a wavelength of 3 nm % . A
g , 111, Bt | v :
lts momentum is (h = 6.63 = 103 ). APS H led l 3nm# | 3 I_!. L’:ﬁ.
'l. =3 » “_JH 11/s) 5 \h*'ql‘u %" - ﬁ?
(1) 112 % 10" kg m/s rx_,*yﬁxf?;,f (h = 6.63 Iﬁ3ij,¢=3 < 10% m/s) o '
J2) 221 % 1025 ky s {jf.-’fy%.tfx (1} lLl2x I_D‘: kg m/s V ﬁﬂL j—;
(3] 3.35 % 10°25 ka m/s aJ (2) 221 =107 kg m/s 8
. Al S (3) 335108 kgmis S
(4) 448 = 10 ¥ kg mis ~AD [ 4 g &
. EUE 2000 b @) 4dsx10¥kemis SN V-
112. A photocathode has a work funclion - ﬁ:"ﬂ'f# e '
r : > has i g Lo —
of p“‘ 4 eV, It is i!]urt:'mfiltzd Lwitih 12, Rl SRABEE F1 FEHT 24 oV {1
2 . 5 : . ps
monochromatic radiaion  whose L 21 5@ 3.9 eV WIZH FHul & T \
{?T}E‘ photon  emergy s 3.9 eV, T]‘u:__%_,; "'}-"':{\u et g wée e men 2 | IafiE
Oy maximun  kincic  anorgy  of pol' S et ) safr e b
{'_;;’J photaclectronsefected is ‘kfi .,-g.,Elq t -
= ) A10T (2r 3710701 L o\ (D) 24X {0-19) (2 37 =1rt®)
2\ ) ) | 7221081 LAN (3) 46%107) (4) 7.2x107%) 4
113. Light with intensity of 21 Wiem? 213, 21 Wiem? diea w1 +1% e fieeh
: falls on a Ir.lt:i’.fl‘,t:ii}' l't:llﬁh.:-:l_ilng suri':au.:u B gt 7 g 8 -
; at normal incidence. IF surface has an - %7 o
: :}35'4? arca of 20 em?, the force, due to the mf",-‘;@m 2 | Ir&ti‘gaq HAFA 20 em? 2,
Y i .G. : ; ¥ Sy L r...a-' 5
v radiation. on the surface, 18 f ; "51_ ﬁﬁh‘—{uﬁﬁmqﬁq’{maﬁﬁﬁ%_
o CJOON (2) Ldx 10PN -
w2 (1) 06+ 100N (2) . "] '3 | o oy
'?}ﬁf[_‘ﬂ 28 = 10N (4) 3.2x107N * (1) Q6= 10N (2) 14 lﬂ'*sr >
D! () 28=<10°N (4 32=107N A
[14. The shortest wavelength, m the '&.} , \
[.yman series of the hydrogen, 1s pi" C 114, ‘ﬂi@'ﬁ‘l & R goft ® g
(R=1.00710"m ") atres) #
>N (1) 73nm « (2) 91 nm % (R=1.097 x 10" m™") 2.1
J' (3y 274 nm (4) 469nm (" _f (1) 73 nm (2) 9lnm
L l (3y 274 nm (4) 469nmyo 22
ll J"iI E}Ji‘ !F\II f = \ ¥ R L-\h f‘ | . ¥ 5% f_i_.-j"[ _.-—-"“'.'1
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115.

I'he nucleus with mass number A
and atonie number 2, undergoes [
decay. The mass number and atomie
numiber. respectively, of the daughter
nucleus ore

AL+

E’L;]‘ AZ-1
1) A-1,72-1

A+ Z-]
116. The halt-life of radon is 3.82 davs.
How long does i take for 75 percent
ol a sample ol radon to decay !

v (2}
(<)

{1y 191 days (2) 3182 days

(3)  5.05 davs d4) 764 days
117. Figure shows the transfer

charactenstics ol a  Base-lmased

trunsistor in CE configuration. Which
of the tollowmg statements 1% not

"
[
y o

h f
0V "

= (0.4 V. transisior 1s in

aeiy ¢ state

}g"’f—, (2y A . |

i
(3} WLV LS VL cadhe used as
) ‘Pﬂ & switeh turned off

bcan be used as

aTray (:p a switch turned on.

118, The gate, with the tollowing truth
table, 1s

can be used as

Input 1.{)uqnn
L. e - A B3 L} o
0 0O | 0 ,
g Mg [ 0 ] 1 [ 0
' ! . | 0 0
B | ]

’?:."ﬁl (1) NOT gate® %2)  NOR gate
L& kj}})—-’ AND pate (4)  NAND gate
"’:1 J

A o S
115, M drn 7 3V GEIE HEN A
" e i @ B R Hefy
e 7Y 7oA A ST
ﬂﬂﬁl:'ﬁ'ﬁ < |
() AZ-l () AZ+]
(3) A |.Z2-—1 {4} A1, 71

152 e BV ISR
r afad BH H feam

1913 F*EEE
3y s0sfeA 1.64

i i Fopell U AT TN
W%i;ﬁaﬁmmﬁqmmm

T2 7

......

Taf
&qe &l 75
Ty e

16,

(2}
{4)

117.

u_t'. v lﬁl'r V ;
(1) V. = 04 V W i abm
T g B |
(2) V.= VU, 6 Wb & T4
# 3qa fen s OeRar ® |
(3) V= 0.5 V9, He Iwm R
g2 %0 % w9 Y e s asa R |
(4) V, = 2.5V, sueR 3aam o

@A % wY o e S oA e |
118, AR & el g awoft aren e 2

 Fraw e

A | B Y

0 | 0 0

U | U

! 0 0

1 | 1
(1} NOTWe (2) NORTE
(3) ANDWHE  (4) NANDW



PHYSICS

Tqv:,: A7 (29) "
119. Radha uses a simple pendulum to 119, T 398 iy H‘fl'ﬁ'l]’ﬁ] g II;-&ﬂu
determme the value of aceeleration g
ey . = A i w6 fae gm
due o gravity in her  physics . : S
Fulmr:it-;lrl.:. The FUFCU!'ITHEE errors of 1 EI;[E“ -g | EE‘_TH; ﬁ[
measurement an length and  time o 3 amadEel % 9 o SE
pertod of pendulum are 1% and 2% EIG iR GEIG iﬁ'\‘ﬁ T 1% #W 20,
r;""-“wlli""-'lff. 1-:1: pereentage error in 5 # | 3as g Fifa o & e b gl 6
the value of g determined by her is \
: L9 s
(1) 1% @“ >
> o ¢
@ 3% b ATy (D 1%
» ‘:B Faiy - A
v Ry W@ 3%
(1) 3% I""\If . "'\} .;..r. -
¥ L o (s
(4 7% a0y 6 ?f’ (3) 5%
- - i
39 = (4) 7%
7 VU
120, A metal ball of radius "a” falls through
a hqutd of density o and viscosity 1. 120. Frsd1.a 1 IS uTg i e T o 3R
The density of metal is p and Tl 1 % fepeft ga o fredt 2 1 ug
acceleration due to gravity is g, Four oed p a9l '{Iﬁﬂﬂ' W o g B g *
:-:md:t:m:a write tjhc :nl!ﬂwmgltnim:lllﬂs 3ifm 3 3 fero g foanefl S fon o
tor the terminal velocity of the ball.
On  dimensional  grounds,  wiuch
forniula is correct 2 wmﬂﬁﬁﬁqmﬁﬁ% ?
. = p G (1) v,=2a(p-0)g/n
2ai ) 6) g (2) v,=2a%(p-0)gim
| (3) v, =22 (p- o) gMN
(3) = AP - ﬁl.t:—-""u'rﬁ L
(4) v, =2a{p-0q) o/an
(4) v, =2a(p-G) g
121, FReEl Tve =1 geAA 364 0 107 kg

121.

The mass of an object 1s tfound to be
3.64 10 kg, The number of
signiticant figures in this result is
(1

(2 4

4y 4

qrE T | =E uiens o g s &
e B

(n 1
(2} 2
(3) 3
(4) 4



122, A body falls fronm

123,

124,

Fest under gravity,
Let d, and d. be the - distance
travelled by (he body  during thind
and fifth scconds, respectively, The
rakio (dyd, s

{1y 3/5 (2} 53

(3) 95 (41 54

Two trains A and B, cach of length
200 m, are moving on two parallel
tracks  with a  uniform speed  of
72 km/M in the same direction, with A
ahead of B. The driver ot B decides
o overtake A and aceelerates by
| m/s. If after 40 s. the guard of B
Just brushes past the driver of A, the
original distance between A and B
was

(1) 800 m (27 1000 m

(3) 1200 m (4) 1400 m

Figures (a), (b), (¢) and (d) give
velocity-time vraphs of four objects
moving along a straight lipe, during
the: same time infeval ) — Ts. In
which ease the chjcat changes its
directionduring its motion?

I L%

O T 0 T
(a) (b)

0 \"\J

(1) (a) (2) (b
(3) (¢ . (4 (d)

(38)

[22.

124,

PHYSIcy
18 fave Teea & A | fing
# | o e @e fivg et s giey
Fpvgl 0 FHEN d, 3 g qﬁiﬁ Ay
FATR 1 (dydy) RTE R |

(1) 35 (2) :;
(3) 95 5

. & temfeai A 3 B, Fd v s )

TS 200 m %, mqﬁﬁ'ﬂ?ﬁﬂqﬁ
g e d 72 kim/h =1 GHEHE anai;-’r
w2 Fur T A lamd B o3
R | B w gEel AT WM P
@1 Py w5t 2 3R 39 e &
| m/s” ® raita T 8 1 908 40 5 F
ugET derirEl B & e EmE A %
IFa & St e @ e ®, A A 3

B @ o= 1 g gfi off
(1} BO0m (2y OO0 m
(3 1200 m (4) 1400 m

W{a}, (b]. [u}aﬂh{d}ﬁmhﬁ?
& sfen wfmm 9w fvel % gam
Y 30Ue O - Ts &1 3m=ig % 30—
T T e e # | 333 9 frg s
4 nfs H osmfa f§ fue w9 fean
vivafda wear & 7

i T
kb i 0

(a) (b)
L' L

G ; F . |

(cl (d)
(1) (a) 12} (b
(3} () (4) (d)

e ]
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125. A motorboat 15 moving towards north
gt 10 ni/s and the water curment in
that rewion 15 5 mvs in the direction of
3 south of east. The magmide of
the resultant  veloaty  of  the
maotorboat 15 close to

(1) %7 mis (2)
(3) I45mis {4}

[0 m/s

19 m/s

(26. A particle is projected horizontally
with a speed of 5 nvs from the top of
a plane. The plane is inclined at an
angle of 45 with the horizomal. The
particle strikes the plane at a distance
d (measured from  the point of
projection) along  the plane. The
value of d is close to (take g = 10 m/s?)

{1y S0m (2)
5.7 m (4)

7.1lm
4.1 m

ﬂl? (3)

127. Rakesh runs at a speed of 10 mis
{ around a circular track with a
L9
)
X

centripetal acceleration of 4.0 mfs®.
The time period of his motion is

- closeto
":_jl..'—':";.'; (1} S 2y 53s
s (3] 4y 20.1 s
" 128. A ball, of mass 0.16 kg, strikes a
rigid wall with a speed ot 18 km/h
and is reflected wathout any change
in speed, as shown in figure. The
magnitude of impulse imparted to the
. ball by the wall is
N
o A
{¥ km/h
. e
ﬁt.f et
&~ v"j
- & 1
4 7 :
P 7% ) O4kem's (2) 08kgmis
{31 tdkgmis  (4) 24kgm/s

e R
P S S 3 :1’.-: Lﬁ-

(31)

&

1]
125, % Tt we 3w fem 8 10 s % 9
o TeEE W 39 89 8 we-am
o 5 m/s TE W 2o 3 300w Ry
miex &z = gfromdi @ = afonm fis
3 & formes Peeam 2 7

(1y X7ms (2
(37 145 mis ()

O m/is
19 m/s

126. Mmaﬁf*&ﬁaﬁl%:ﬁéﬂ 5 m/s
Eﬁﬁlﬁﬂ%ﬁfﬂ H@fﬁﬁﬁ?ﬂ'lfm'lt \
a7 ot Afrs A 45° % H T FH R |
78 FV1 59 ad @ a6 F I gt d
(8 g i A fag A AV TR 1)
wesTa R | A e = 10/t 2, A gl
J 1 u B 1 8 frnes Presean @ 7

{1y 50m (2) 7.1m
(3y 87m (4) 14.1m

127. ke Fft gETHR T W 4.0 mis®
afferds w0 & |1y 10 m/s 9
FFRl T W@ B | SEER A W
FadEE Pretefiga § @ fEus
frepean 2 7

(1) 3.1s (2)
(3) 157s (4)

5.3 8
20:1 s

128. 0.16 kg FoaWH 1 %1 g 18 km/h
o1 & fedl 97 <ER 8 THudl R 3
a1 § o et wiesda fee aia §
Zarte arEr wwafda @ s @ | dEn
g e w1 WM fT T ART 6
aftam 2

I8 km'h

(1) 0O4kpmis
(3) ldkgms

e 4



[29. A hipck of mass my is1n contact with

1.30.

131.

anather block of nass m, on o
frictipnless table, as shown in figrure,
On  application ot a  force  of
magnitude  F, the system of two
hlocks. reaaimng in contact, moves,
he magnitude of the force, exened
by the block of mass m, on the block

of niass m. 18!

F m,
e e
m /
iy | ——t—|F
| my+my
ma
{2) - |k
my +mj |
R :
% 1T
{3) | F
| my+ms |
M i
(4} = I

| 2(my +m3)

An object is suspended from a spring
balance attached to the ceiling of a Lif,
The reading of the balance 15 73 N
when the §ift is stationary. When the
lift stas moving upward with an
imtal  specd of 8.2 mvs, while

decclerating aw®™ rate of g5, the
reading of the “ha'ance s (g 15
aceeleration duc (o pravity at the place)
(1r [2) 30N
(3) 6O (4}  9ON

A mass m is hangng from three
strings as shown in figure. The
svstem is at rest. The rano of
tensions, T,/T 18

{3}

PHYSICS -

129. Mﬁaﬁqmﬂﬂnhﬁaﬁﬂtﬁ?ﬂam 132
HrE m, wﬂwmmm:
g % e B eR wOW R
- afamr 3 fell 2 it &6 W
ot 2 et a1 P, T 3 T g
T & | ZEE m, & e G 5N
nﬁagzﬁsmmﬂﬁﬁaﬁﬁqﬁmm%

F m, m,

e e T E TS
111 1 J-"

{1
_'|'|.'|.|+ I'I.'tz_

-]
15

@ |——F
r'i'|'|| -|-I'l13 i

a—

=

Im,
E i + I'I'l.-z_'

i ]"["tz .
4 F

(3) F ]

130. % fvz fore i wa @ I
FHMHER Ton & et 2 ) = v
w1 B &, 79 FHAMIGR o7l 1 IS
75 N 2 | 51 forwe fopell e am
8.2 m/s ¥ FC ot fewr d nfe smow
il B, /5 Hil W W Hiem B9 g
(¢ 36 ¥ W TEE =T 1), W

FUTHEH geTl 1 T
(L) 0 (2) 30N
(3) O6ON (4y SQON

131, il FRAH m FRE § g s3gEn 99
it & Fenr & | e P farmaen

TR | aat w apgare (T,T) % |

=



pHYSICS

132. A block I of weight 60 N s Iving on
a surface. It is connected 1w 4 black Q
of weight 30 N by a chord passing
over a frictionless, massless pulley,
as shown i the figure. If the eo-
efficient of static friction between
block P and the surface is 0.20. 1he
minimum weight (block S) that must
be placed on P, w keep it from
shding, 1s

715

0
(1) 30N
(2} 60N
(3} 90N
{4y 120N
133. Three id blocks &, B and C
each of muss i, ernnecied by light
strings.  He  on @ fictionless,
horizonial plane, as shown in Figure,
A force F appucd on C pulls the
system. The force with which block
C pulls block B s
A T i T C ,
m il m.p—>
P R P R i P i
(1) F/3
(2) F/2
(3} 2F/3
4 F

(33)

"
132, 60 N W %1 &1§ e, P R gy o

W R AR ew TS e 5
ferell et it e frch 3.
A 1 Z AER o 2, 30 N
TRO% e Q H 9w R | 4R um sk
ek P 3% d S wde g 0,20
®, @ % P9 W@ A are e S
HH U O YN, W 2 P B A @

(1) 30N (2) 60N
(3) 90N (4) 120N
133. I § ewif sEw Rl adde

afos oo w fpelt zerft 9181 g w2
a1 weeH S A, B 3k ©, Frws
FEH WHH (m) §, T # | e C W
I Wi @ F 3 e @ o
# 1 e% B W e ¢ P aw d
dfed §, 78 7 @

By o By O g
m m = m —>F
o P Ll P e e JW
() F/3 (2) Fi2
(3) 2EA 4y F

L]



\

Fll'r’!‘ilm.;

2 gt g ot Tl 2

134. A 10 kg block and a 2.0 ke block are 134. & 10 kg R 2.0 kg THH % Al
connected by o fight stringe  that ﬁﬁ 5] %, Fl fapeht P bIEEiE Bﬁ'{

passScs over a massiess, frictionless r_lz#-

1" (34)

puliey as shown in the figure. The wurEA ferct H 71 ® T e
acceleration of the system, when zg fAery w1 (¢ Tty
released is (g is the acceleration duc q[ R

ti gravity) ﬁ’:ﬂ%]% :

rp.‘_ﬁ't = -
-y A wﬁj
i,. i M t@ * “1% ‘E&' =
B b t;ﬂ " ’}.-Hf‘m I ke fs
W g T @ g (Fo e %
(3) 2gA3 4 g --'jr’{iw-'.'-"h"'iﬁ (3) 2g/3 &
i £ £ e
135. A paricle moves 4m along 7 135, ®E &, F = (i + 3] KN |
direction while being aeted upon by a i Fre o @ - 2 T = Ffew
= TR . Ly A & ]
force F = (-1 + 3j + 4k)N. Here 1, ] 4 m Tfd A % | &1 9T 1, ] Sﬂ{E

and k are unit vectors, along the X—, mﬁm% X—. Y- 3R 7-5%4 S
Y- and Z-axis of the coordinate
!F.Eﬂﬂmﬂﬁmm: uEE wiew 2 | 39 4w

swstem, respectively, The work done

by this torce on the particle is _ 'w f;, ), 10 9T 9T Tepa e = B -

(1) 41 (2) 121 =\ f“%i_ (1) 41 (2) 12

W31 161 (4) 241 SN TS (4) 241
€A = -Tw, -

16,48 BRSO WatBht 4.0 B8, Beslind 136, 3@ & giT 3ER 4.0 N 91 % Red
against/a wall byt jorce B'of 11 N, .
ARpi, b 25! TRHH || N 51 HIE g | e dan

as shown inothe figure, The block
does not move. The to-cfficient of % faeg v R 2=l ‘Rﬂ'ﬂ'ﬁ'ﬂ'\‘
static friction betwoon the wall and ECi N ﬂaaﬁ A A F g O
the block s 0.5 Lo unit vector w w 0.5 % | : =

notation, the force exerted by the

wall on the block 1s o, mm‘%m g a2

-
(1) (117 + 40N (N (=117 + 4.05)N
(2) (117 - 4.0))N ) (117 - 40N
(3) (=117 +S.5)N G) 17+ 55N
(4) (117 - 5.5))N (4 (117 - 55N




pHYSICS

137. A bob of mass m is suspended by a
light string of length L. It 1s imparted
a horizontal veloeiy vy, @t the lowest
pennt A such that it completes only a
semt-cireular path in the  vertical
plane with the string becoming slack
only on reaching the topmost point
C. us shown in figure. The value of
vy 15 (g = acceleration due o gravity)

. 2el.
)  p—
(3 3gL (4)  JagL

b

138. A particle 1s attached to a light spring
and rests on a smooth horizontal
surface of a table. The other end of
the spring is attached to a rigid wall
atl ong end of the table. The
equilibrium position of the particle is
at x = (0. The particle 15 moved from

co-ording'e t. the work done

l‘J}.-' the SPring is Im"': we il
(1) X2 m and v, = =3 cm
(2) x =-3cm and v, Fem

:j.’ 1-| = l CITY dians -.-‘I-r"-__ ]“L"l'ﬂ

(4) x=-lcmandx;= -3 ¢cm

139. A man pushes o 100 N box a distance
of 6.0 m upward along a frictionless
slope that makes an angle of 30° with
the horizontal, The force exerted by
him is pasallel to the slope. If the
speed of the box remamns constant,
the work done by the man s
(1 -300J (2) 300l

(3) -6001J (41 6001

(35)

IJTP

138,

139.

H
m FEAE T FiE Tew onEd |6
el vl €1t ® Feifem 2 1 w0 it
w3 e fag A W o Af
1 v, war e el R B e st o
Zyifu FAET, FEAE a9 § Fae
wdgein ga qU U Tw S hew
sirdem forg © X wdawt & el 98 )
ﬁ"}'rﬂ“qﬁ%{gﬁ!ﬁﬁ'ﬂﬁtﬂi%}

.

() el 2y 2L
(3) L 4 el

F1E w7 7 et 2w wah @ 81 8
et o % dfersr fomt g R form o
2 1 et =1 gun fao fedigg fama
T W FuE AR w A
e ffa « =0 w2 | maEm
%! T x. ¥ x, T & A4 HA 2 |
HaEr g0 fFn T FE g R,
afe

(1) .ri=1cm3ﬂ(xr=-3=:m

(2) x=-3cm I x.=-1 em

(3) .1-i=ltrm3ﬂt,rf=3cm

(4) A'-.'L--lcrnﬁIxf-——?s em

=1 =fFa e wivida T, 1 &
& 30° % BV FAE B, & IFRT
100 N ¥ Rl afes ® e d A
6.0 m YHEW & | =fE g sk
ae 6 fron o & wora 2 | Afg Wi

&1 =Te forr el B, ) safe gra e
T R

(1) - 300] (2) 300
(3) - 600 4) 600

il |




142,

H
140, A simple pendulum is drnwn until the
. hab has 1sen through 0.5 m. as
ghown in the figure, It as then
releqsed from rest at pown P. Its
speed at the Jowest pomt 015 close 10
(i resistance negligible) o
ol
*
5 gk
I'H.“lm
(1) 1.1 mvs (2y 1.7m's
(3 Al ms (4] 44 m's
141, A ball of mass (L05 kg moving with
velocity (4.0 ms) 1 smkes anather
ball of 10 kg lving at rest on a
hopizontal  smooth  rtable. I the
collision is elastic, the velocity of
0.05 kg ball. after collision. is
(nearlv)
(1y 0« 2y (40 msh
! ™,
(3) —4.0msh (4 2.0 m/s)
A ball 1s kold a0 @ height h above @
ttoar, ! released and: falls to the
floor. The amph that  comreetly
depigts  the  varaticn ol the
mechanical encigy of the ball with
height y of the hall s (neglecting air
resistance)
[ & E#
> . =l
O h : U h -
(a) (b)
{ Es
i "i';_}" 0 ]';I:
c) (d)
o) () (2) (b
{3} (c) (4) ({1]

141.

142.

e e o o B BT

1.7 m/'s

/5 ()
(1y 1.1 m o

(3) 3.1 mis

(4.0 n/s) l 1 | | 0.05 kp

ﬁﬂm'ﬁﬁﬁi%ﬁﬁ#ﬁﬁm
Forres 1 Tt 10 kg 3599 1 TRt 31
e & aert 2 | 3TE g W R, A
wgg % TIEE 0.05 kg FTHHE H R
FIAN B (TT9T)

(1) 0
(3 —{4.0 m's)i

#d e vt & S howowdht W
gad fopan s 2 ik gz e o P
e 1 Srd y 35 e e < it o
% fom ® wht gwfar 2 7 (W
wfedie st Uiy ko)
E4

?
1

(4.0 m/s)
(2.0 mis)i

(2)
(4)

F 4
o et 0 o
(a) (b)

E 4 -
-3} 3
ﬂ . h ’ {1 h
() ()
) Ae) 4y (d)
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i
"l".
jﬁ%} 300 N

147, The mass of a planct 1s (1/10) that of

PHYSICS

143, Four particles of mass m, m, 2m and
i oare glll;tm:d al the vertices of o
square of side L, us shown in figure.
The grvitational potential energy of
the  swystem s (G s
gravilattonal constant)

i | 11

universal

I h e l

t: “'*

2m L 2
) -]

L

f:] ":.ITH'I_ {}ijﬁ]
DRy
(4 Om- [3+ \E]

144. A 400 g bullet, travelling horizontally
at 300 m's, hits a 2,00 ke wooden
block, which is mitally at rest on a
smooth honzontal wable. The bullet
stops instde the block and does not
come through, The speed of the block
altepentlizsionas close to
']1 (12 .:'E}
i ? s (4]

145, s ounaversal eravitatonal constant,

A< L ann
| Mok (2} Nkg/m
(3] v Nm:fkgz

146. The mass wi @ hypothetical planet 1s
(1/64) that of Earth and 1ts radius s
(1/4) that of Earth. I a person
wetghts 600 N oon Earth, s weight,
on the planet, will be

37.5 N (2}

(4]

U.6m's
| .66mys

, Ty
IN kg

| 500N
| 200 N

Earth and its radiws 15 halt’ that of
Earth. The escape speed on Earth i
11,2 kmds. The escape speed on the
planet s close to
(1y 2.1 km/s
(3) 5.0 kmy

3.5 km's
7.2km/s

(2)
(4)

[44.

145.

146.

147.

i o mx

it 1 zin s p
& el a1 = am rﬂéﬁﬁ il
2 st § 8
Tl s i & (wmd G
Teed Y s 2)

".L_ L :11

l I

?.:u L. .;ill'l
(1) ~f‘l‘ll‘l[3+ﬁl

B
(2) G!I“ lt;i' 4-2@]
7.

(3) _______Ga[n lo++ 242}
(4) Gr‘ i3+ ﬁ]

300 m/s =61 =15 8 Afesa: nfaaE 4.00 ¢
e 1 w2 e, e e At
s W faam | =@ 2.00 ke TR %
T ¥ T2 @ 2t 2 | e e
el S ol i
HHE & qvETg =T
ﬁaﬁﬁmqﬁ??

(17 0.3 mfs (2y O0.6m's
{(3) 1.2ms (4} 1.6 m's
Hrafre T g G = a2
(1) Nmkg (2} N kg/m
(3) Nmke (4) N mkg?

foreft <wreafres ue @1 gemm gt %
EHE W (1/64) T AR Bren
# Fwn do(104) TH 2| A
sufdn 1 gzl qr Mm 600 N B, @

I 5 TR 9L VR A

(1 335N (2) 150N
(3} 300N (4} 1200N
T3l 1 %1 gomme geEl & GemE

(1/10) 71 3 B et
s 1 amft 2 | geadt v R 99
11.2 km/s 8 | 38 W& Y IERA 9
faperen Preheam a9l 7

(1) 2.1 kn/s (2)
(3) S5.0km/s (4)

3.5 km's
7.2 knis



(38) "‘ll'lrs:;,{i

H . :
ke of mass m ois revolving 2

j48. A hu{:i”r}:: E;mi-. in a circular nﬁ'u_t. e T!ﬂ'l i afzrm w5 T B ??é
?ﬁ:m;; and V' orepresent the kinetic K 3 v 39 IUUE 3| ﬂfﬂa T &
1;:1-“:'&' and rn:lgniludti“nf ;?;Iunnlﬂl Rl wAl ¥ ufram = ﬁ'@ﬁ‘r} i
stk » satellite. Then the ratio : _ :
eneTey ('|.f|l". sate H} Ik__-""l-r aw E
KV s 2 12 5 /4 () 11
(14 2y 12 (1y L = {2
3) | o) 2 (3) | (4) 2
. articles of mass m, 2m. E‘m : i 4 .

% L?; rsljujn are placed at the corners of a 149. m, Zm, im s i a;fmé;ﬂ LS
:r.qu;urﬂ' of side 20 cm. The co- 20 cm YT e FT W
' & | il e 3TRE T auf sy

ordinate system is as shown in the

figure. The centre of mass of the 2 |5 P & i ﬁ E"Tﬁ?{%?
aY

C, e /. svcten is at
[} LU ']; g i Im
‘ tf:!- m "F' 2 A r T
-~ T s e T
4 ' "a 14 20 em >N
o 3 _— z " = U g
W oa W s - e . Hl ? &
rl.'.;'_ | e ) @ l_'lfﬂ-
p . . 1
J:'I.L, L Y q‘.g | 1 |u| ) m
i ) {l) x=Tem,y=-2Ccm
x=lem;y=-2 '
(1 cm; y cm ,_: (2} x=-lem,y=-2¢m

(2} x=-lemy=-2c¢m A o A
i : 3) x=0emiy=-4¢

(4) x==-2em:y=—Hem .
150, Topwlt Hier o ufku st S =5 2.

150. The angular speed of a motor wheel is
increased from 600 mpm to 2400 rmpm " 600 rpm 8 qgHT 2400 rpm B i
m 12 s If angular acceleration is ! H1ofia = frra ;

o constant, *he Hﬁmhﬂr of ruunliur:Em: Sﬂ;ﬁ T 10 Feept] %'E‘mrmmﬁ
AL thewheel makes dus AR i el I ?
VO eel makes dunng this time is (1
P v 100 - (2 =
- & 2 22 } 2
.,F;;-G IS1. A '.::i‘.%rr.n (d'se uf rinss 2.8 kg and ' ' e

15’;?‘0 _ E“m:":'-“ :'-'l cm s mounted on a fixed

- 1400 ] LTt 100 "___._Jq. a3 P

s ety L-..f d-‘.EL-. A block
N\ & 8 Nhangs from a

:l“&‘i-‘r w3 gord, _lT'JHI 15 wrap
o 1-;‘.::--“‘H hiﬂﬂﬂd the rim of the disc. Afier the
) OCk 18 released, the tension in the

cord is close to (ass
115 clos assume that the ¢
does not slip) e cond

R

'.*EL;_.:

-:f:::":i::iéi: I .U’ k g

L) xaN (1

(3 45w 3N

(4) 57N




PHYSICS

152, The moment of inertia of a rod of

mass Moand length L, about an axis
perpendicolar to it through one end,

]

A £ n

sy MLS 3y ML
|2 I

ML ML

i e @y Mt
3 5

153, Three bodies, a ring. a sohid cvlinder
and a sohd sphere, roll down the
same inchined plane without slipping.
They start from rest and their radii
are the same. Let v, v and v be the
velocity of the centre of mass of ring,
cvlinder and  sphere, respectively,
when  they  reach  the  ground.
Neglecting  friction, which of the
following relations is corect
(hy »= W= {2) P D 1

. (3] "-. SHEE (4) w < ¥

I54. A thin circular nng of mass M and
radius r s rotating about its axis with
an angular speed @, Two particles,

cach of mass wm, are now gently
attached ot diametnieally  opposite
peints, The ghoular speed of the ring
breomes _

"M - 2m | M + 2m
il — - ) Q)

v+ 2 M
} L] (4} .. }ua
(3) ({0 LY o

M+ m | M+ 2m

155. A uniform sphere of mass M and
radius R rolls without shpping on 4
plane surface so that its centre moves
at a speed of v . 1Tk is the kinetic
energy of its rotation and k 13 the
kinctic energy of its translation, then
the ratio (k k) 1s
(1 /s (2) 245
(3) 173 (4y 12

(39)

5.

154.

A

FEHT M 3 e | ) feft g

H

THE 314 ¥ wraran 3 gue o i A

{Eﬂrﬁi!ﬁﬁ'axﬁriﬁtdtﬁ::ia?a.antﬁﬁit
ML ML®

| 2

(1) 3 (2) =
ML ML

gy D

(3} 3 (4 :

. # fivg, %18 geen, 18 2 fufeve

3R w3 TN 0% B 9 T W
o fewet fig 6 3 g £ 1 3
o @ i sy e # S 3
frsard gum & | g e uw W
TEE W ged, faftom 3 ma &
gel Fgi S A wam: v, v e B |
adur £} 39 w@ 7u, Fretataa § 8
FHUI AT HE 2 7

() v=v=v, (2} v.<v.<v

2
@) v.<v.<y (4 v,<v<w,

HIE goHE M 3R B oc w1 gaen
TR Feenl 394 3 F wiE: FHfE
atet o & guli W 2 8w R
qed% 1 Z89H m 2, € & 30 oo
% =yHa: v fag it & g feg 9w
£ | 379 ool 1 Sy =91 £ e

M—lm] [M+Em]
(1) W (2) e
M+ 2m M

r i
{3) M }:ﬂ (4 [ i —Jm
M4+ m M+ 2m

. FEMTF M 3 B R #1 S e

e fedt wae g8 w fan et @
SRR g 1@ R g g H
416 8 fe wn @ | At e gl 6
e St &, den s Ak
Fotk R, T @ (k k) & -
(ty 15 2y 2/5
(3y 173 4y 12
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H

i

th

(& |.|I !ﬁ"]Frh :,r.l-l'l : Y-
70 o< 10 * me and
sectipnal aret A 1L} e

N
Young s modufus 11 10" N/
pae o 200 Ky losd hung on at The
increase 10 ils length is close o (ke

() Ill-'.‘-':}

gp, A copper wit

ke
(11 0.3 mm (2y L] mun
(31 2.5 mm (<11 5.2 mm
7. A cerlan Wit stretehes [, em when i

force F is applicd to . The same
force ts applied 1o a wire al the same
material but twice the diameter and
rwice the length. The extension of the
qecond wire 1 |"_.. The rano {.I'_.'fl [RE

(1 14 (1) 1.2
13) | 4 2

158. The density of oil s X0 ko/m* and

159,

of the water is 1000 ke/m'. The
height h of the column of the ol
shown n the figure is

(1) 4.5 cm
(3] : 10 em
A ful'y loaded wrerali has a mass M
and its total s wrea s AL Itis
level Hight v e @vorage speed of
v, Let v, be the spocd o air under the

bottom suriace and v, the speed of air
over the upper surface of the wings.
p is the density of air and g is the
acceleration  due o gravity
Neglecting  the  height  ditference
between the upper surtace and the

bottom  surface.  the  difterence
(vy — v,) can be expressed as (nearly)
) Mg (7) Mg
pAY 2pAV
.3 ! ¥
3y IMe @ _Me
P'ﬁ”' p;’&l’ﬁ

(4m)

186, Pt wia & A DrEeh) g o,
Wﬂﬂ?ﬁ?ﬂ?t% 10 m? aep
g iR 11 - 101 Nim® &, H 200 ky
a1 ity erga B | §8 AT H F g
21t arch i Pt 8 1 s Pz
gl 72 (p =10 m/s” HITHE)

(1 0.5 mm (2)y 1.1 mm
(T 2.5mm (4)  5.2mm

157, &1 an & ¢ oA B eR @
WﬁﬁflunmﬁﬁﬁM%.]
O A & EEE geEd 7 S g
1 3it = § 9 A AT A
ST 2 | g6t AR 1 T 1
aeftafy 1, & | 3T Uyl B
! |14 2y 1.2
}3% | Hj}; 2

158. #%1 F 599 800 kg/m’ A T =
T 1000 kg/m® & | 3T H g9g 70

A F T hI FEE h P —

3 75m & liem

159. FReft qfi aeg o2, A &1 EEHA M
3R Feeht Tl w1 Fe wAEE AR |
& @ 2 | uw e, sE wEl %
aefty g8 W arg oA o de S
Y8 9 aqry A =E v, B | 91 HI 9T
Pﬁmwm‘mﬁ%lﬁ'ﬂé‘{ﬂﬁ
Fq0 gy & T s ) E w
g, (v, v,) % = A (FreseEs w9
o) g sk e T s weha 2 —

Mg Me
(1} ¥ (2) N
pPAY JpAV
g | I :
3y Mg (4) --M"‘,_-
pAY A w2

Pl
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163. Four slabs of different matenials with

T64.

equal thickness and area of cross-
sectton, are placed side by side, as
shown in figure. Heat flows from lefi
to nght and steady-state temperature
of faces . interfaces are as indicated,
The thermal conductivities of materials
are related as

r:"ll.'—d—'-l";!-'—d —'J%i—tl‘—l:_r'l-—-d—-}

e Ry Ks i

S5OC S0°C °C 2ge¢ s

() K, <K,;< Ki<K,
[:.-_"J H: [ H’.‘- - H.: o K‘r
{3_' H-,' o F;:._‘l "'.-I"I;I"\-\. ﬂj
(4) K;<K, < k< K,
One gram of liquid water at 100 *C is
converted o steam @t 100 'C g
standard atmospheric  pressure
(LOT = 10° Pa). The volume changes
from | em” to 1671 amd The latent
heat of vaporisation of water s

2200 Jp. The chiange in internal
epcrgy of the system. dunng this
PrOCESS A8 CloSe 1o

(b 1.03k 2y R12k)
(3} 209k (4) 40.5k)

- When 0.15 kg of ice of 0 °C is mixed

with (.30 kg of water at 50 °C in a
container, the resulting temperature
15 found to he 6.7 “C. The lagent heat
of fusion of ice is close to (Take
specific heat capacity of water as
F. iy ¥ f'!:'i.lkg | K'I}

(1) 1.68 = 10+ ) kg

(2)  3.36 ~ 10% ) kg !

(3) 241 = 10% J kg

(4) 458« 101 kg!

(42)

163,

164,

165.

D

gur e 3N 'HR Sy w2
#aeet 61 =R iz, e ven fiy
&, @ ¥ gty STFUR U -8 &y
wer wlt T E | FH S W oy
it & gref it R, e gul/ S
T e a9 W § g s
& | 3 ugHl & Fen SEEan fig
YEN dafle §, 98 8

}_d_}g—d_jﬁ_d_ﬁ*_.d_—m

hl H..'.: H't h_|

MU S0°C 4C e e
(h K <K,<K;<K,

() [{3 x "'1_: <K, = !{I n
(3) Ky<K;<K, <K,
4) K,<K,=K,<K,

| T 54 51 & 100 “C 919 9 g
TEHUSHE §E (101 - 10° Py W
100 °C =1 w9 § wlafda i mn |
AT | em’ | 1671 e’ o ohafly
T | s % A o T e
2260 Vg R | W wEw o Prem 6
It i 3 aftada Resfufea i 2
e e 2 7

(y 1.03k (2) 312kl
(3} 209k {4) 40.5k)

0 °C & 0.15 kg 9% F 30 °C &
0.30 kg 9% 1 Brem w a9 fiymw =
aRomd 719 6.7 °C 9Rn TN | w% %
T H T w (e 6 fafs
FoHTEIRET 4.2« 104 S ke ' K 1 3 70)
Prpeand —

(1) 168 < 10% Jky |

(2) 336« 10° J kg

(3) 241 -10° kg

(4) 458 - 104 kg !
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..-"" g
o6, A hedl engine a:p:rugglwwn ft

parr of hot and cold reservoirs with
respeclive  lemperatures of 237 °C
and 73070 The  maxumum
clficieney of the engine is

th 30% 12y ey

(3 % (4) GUY%

167. lhe temperature ot which atoms of
helium sas have the same root mean

square speed as the molecules of

hvdrogen gas have at 27 "C (Molar
ass of hydrogen and helium are
wimoel and 40 pwmol

> L‘::':-;]LL.HLIH 1%
A
(1y 54 °C {2y 108°C

{3y 22390 {4y 327°C

168. Figures tn). (b), (o) and td) show

pres- e +lume wraphs, for a
s underaciag b difTerent cyelic
a8 pdicatodd.

o mavinem e 18done by the
gk n Ll wesented by the
g
L P

I [ |"'“—-t— ]

|"- -J.-_‘ &
I o | —h Y
i) (k)
s P
—h—l_
-,
-y ]
.-\__1___;.1 — '_"1'!'1
9 (d)
L
(1) fa) 12y (W
{1y (c) [ i}

. \
166, ¢ Fwa1 553 ] 3R 32 T wen
& qre farek A mE 227 °C sk
73 °C B, & e yaterd g 2 ) 5

39 i s e d
(1) 3% 2y 40%
(3)  50% (4) 60%

167, =% 79 5 91 & fm o difem e &
gem At Y @ wre {e =i 27 C 9
BISEI9A 9 % sl &t e g
e % wae gl B (FEse A
fiforem & dteil  gEEEE wEEE
2.0 g/maol HR 4.0 g,-"mnlﬁ 1)y ?

(11 34°C {2y 108°C
{3y 223°C {4y 327°C

168. FTES (u), (b, (c) 3% (d) ¥, Tl Tm
& W gwie wgun ww e wdfil

whwaat d aedt 2, g o saaa S
ﬁﬂm fou T # |
(1
P 3]
- - >y —.
(e (d}

e g fra nan wfirem sl P
wfrm o gl B 38 Fefm w0
qATEN e R

thy ) (27 ()
(Y () 4) (h




169,

1710,

171

172.

A particle executes  lmear simple
harmome  motion with  fregueney
040 Mz about the pomt v = (1 Ay
t = b 1ts displacement 15 0.57 om and
velooity s zero. The displacement at
time 11s given by

- (4R )
(L xi) =37 em) cos |5t |
] A 4
(2) = (057 om)sin 1]
i (47 it
(3 x )= (137 em) cos Et' 1 H]
z 4T =&
(4]  xit)=(N5 'I..-.n":"-l]“[-::l"1 *E]

A 04 kg mass on o spring, that has
been compressed (.10 m. has elastic
potential energy of 1.0 1. How much
further  must  the  spring  be
compressed  so  that  the  elasne
poteniind energy is tripted?

(11 207 m (3} U173 m

i 232 m (4] 03I15m

A bloek o mros s attached to the

nd 81 g s prng (00 soAng constant kb,
woonhier andl o the spring s fixed to
o rigmd wall block 15 =&t into
osaillation wun smplitude A Its
maximum speed is
(A '...'rl;.'.-'ﬁ]. 2y A -."I ;'L-Tl{_
(3 ATk'm (4) A< vk

The wave veloaty in a auitar sirng
of length { snd vadius , made of a
materinl of density b, is v, 1 another
string, of some length and radius. but
e of o materdal of density ip, is
used, the wave velieity is nv, under
the same tension, The value of 1 is

() 048 2} 100
(31 1.73 4y 300

44)

169,

171

I71.

172.

PHYSICS

#i§ #n flt fag v - 0 % fd
a40 W e & are s e

JTEd T W W R EEE 0, W

T FwTe 0.57 cm R a0 ¥ R
4 | 9 g6 ey it fefefaa i
# fepwrek g0 soa femr s e 2 7
. i | J
(1} aft) = (.57 Ll'njlu‘:.'-Lj I..
o n '|
(2} .=.'[1J|=tl'.|'.,"1'?1.:|1'|]=:-1'|r|['i_!_|

) 4t 1l
(3) .1'{i}+:{l-5TunllmhL?l" 3/

. f4r n
{4y  aity= {057 ¢m) sin [—5-r r-:'l']

foret waet o 0.10 m Tfes =
fear man 8, foRelt 0.4 ke ZEwAE 6
sy Fetrfera sl 1.0 0 @ ¢ s Fmh
#1 3 afoe fmmn diifea frar e
e skt weareer fRfer 3ot off ot
B W

(1 0.073m (2) 0173 m
{3y 0.232m (4) U315 m

mmkaﬁrﬁmm%qw
Rt # g=u mow w5 e w2
T8 FHE 61w fau fedl 7g dan @
AT R | WO W SEm A ¥ g
aeTEnT fan e 2 ) el sy

A R

(h Adkm 12)  A-Javk
{3y Akim 4y A*m'k

PERS L ai ‘Eﬁj i Ll ﬁ*T‘?-IT ] "ﬁl
wreatrd [ ) felt Frem 1 248 8 7 3
v & 1 4fE B e st fren o ey
a7 2, el vard =1 awe 3p 2,
HHF T % T 3w e e
ﬁﬁTﬂ‘ﬂm‘ﬁT'ﬁﬁlﬁlnﬂﬂﬂﬁ%—

{hy 058 (2) 1.00
(3 LT3 (41 3.00
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PHYSICS

i which a source emits sound with o
frequency ot YO0 Hy.

sound v Ve is 340 mos

Suurce is moving at speed v 3
- b W

toward an obscrver af rest.

1l Observer is moving at speed

v 3 toward the source that s

stationary

The frequencies of sound heard by the
obseryvers in the two stbustions ane

(1) 11330 He: U 1200 He
(2% 1 1200 He: 11 1350 Hz
(3 121200 He 11 1200 He
4y 121350 Hao 112 1350 He

174, Two charges A and B, A of 2uC and

O situalions

The velocity of

(45)

173.

of 3uC, are placed at points (0, 0) and
(3 cm, ¢ em) respectively, Let 1 and
deiote unit vectors along X-axis and
Wasvie | e tugce, sxeried by charge A

on charge HEs

(i) (21018

2y (12.96N) i (17.28N) ]

q

(33 2I6*TO NI 3}

(4} [oA% - 10 TN) L (BG4

173, A pipe. 30,0 cm long, 15 open at both

ends.  Waves  from o souree ol
frequency 1.035 Kl 7. creste r-.;sunm}w
in the air column of the pipe |'he
hurmonic mode  of 1111: P _lhm.
resonates is {specd of sound in air s
330 mvy)

1 N |

(1} first harmonie 8
12y second hll[T"Uﬁ‘-‘;c\l}ﬂ./{(L
3 MG -
31 thard harme . ...-f"{"’ﬂ
(47 fourth harmonic bt S w

e

175,

]

2 & wht @ oftfeafat o fBEr

i fmd =1 | oo |1 Wgia #

vafri srafaa sl 8 1 ary o w=fa ®

=0 () MO ms e |

| A Y o, A fam A 2,
v /3 e e 8 i ] 2

I dees & A s, ofER R,
v o =T A e T

o g1 B A are v £ 2r

ufcfeafo 0 smgfaal & -

(1) 11350 Hz [l 1200112

(27 L:1200Hz;11: 1350 He

(33 11200 Hz 11 1200 He

(4} T2 350 Hx 1 1350 He

2t 3w A s, BEd A 20 F 3ER
B ¢ W & wam: famgu (0, )
(3 ¢m, 4 em) W fogw 2 | 9 @it
s X s 3N Y - HWE
sfm wee wfew B iz e 2

HEY A T FEE B Y ST a6 8 -

(1) (216N = 1)

() (1296N) 1+ (1728 M)

() (206 10 Y8+ gy

(41 (A8 = 10 TN B4R - 10 TN

00 om TR RIS Qg g fea ®
AR | 165 kil W0 RS HIA 3
¥ amg-+w 0 A e Rl R
= uTEY 1 Haie fawr @ o= i
el B, Al & 7 (ay Aol A
o 330 os ? l)

(1) e EE
(2 fﬁ‘rﬁﬂ?ﬁﬁf’f
(3 T Ean
() e EAT




¢

76. Which  of

the  following  graphs
represent  the magnitude  of  the
clectne field as a function of the
distance from the centre of a solid
charged conducting sphere ol radius
R

e
g

0 r=R r—s 0 r=R r—s
(a) (b
[ E
! /k 8¢
0 r=R r—» 2 r=R r—s
() (d}
() (a) (2) (b}
31 10) (4)  (d)
177, Twenty <o.0m identical  spherical
raidiops sre coch at a potenual V.
relutive 0 lhe polcntial far away.

_.{;JE’ @)

ey vouleser w0 makg one spherical
mindrop. The poleptizl of the drop so
formed i

(. VG 2y VA

(3) 3 (4] 9V

178. An electric dipale of dipole moment

r.rr is placed in an clectric ficld 5. The
torque, exerted by the field on the
dipole, is '
(1) parsilel 1o both the field and
the dipole moment,
perpendiculur o both the field
and the dipole moment.
pavallel 10 the el
perpendicutar 10 the
FCImnent,
parallel o

{3) o

dipole

{4) the dipole momen

and perpendicular o e tield

(46)

PHYSICS

176. F2 fem W S T A fawga &7

177.

178,

ofoym # fsn R ¥ 3 3mifim
aTere e B gll, & Wer & &9 4
forefua &t 27

—_—

()
0 r=H

[ r=KR r—s
() (b}
[ 'T:r
A
“Lé/r - R 1 —e 0 r=R r—»
) (1l
(n  (ay (2) (b)
(3} c) 4) (d)

27 weEm w§i ) siiefta dgf, fm
SE Hfve g fava % e,
VR, Sl da v viteliy e )
21 38 v et g v 2
(1) Vo Vi3
(3) 3V gy

(2}
()

oy Ameed {:imﬁéigﬁ feya faned)

ferem d l':'ﬁﬁmﬁjiﬂﬁ;gamah
i’mmﬁﬁﬁrﬂaﬁwiﬁ

(& i Rys el @i #
HHT=IT

(2) & 3N 2y gyl @ & eraae

(3) &9 % war  fya angl &
CEETEn

() fewa sl & gurm gen 6 &
=g

1
|'
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179, _ﬂ];‘ distance  between plates of Wi .
;::‘ ﬂ[tl‘;:lilh?n:tr%ﬂ[ CAPUCIHOr [y i;lur:':‘u_ﬁ;::; 179. el forgem wnfia <) ufgerizl & =
rri'nur:r:r: = ¢ plates apart,  This el F.Lﬂ :?,H-iﬁ'l ‘Iﬂ%‘q’:‘l:ﬂ‘.{ @i Teh -Gl H =l
(1) does not affect the canuer weffaret agrd weft & 1 3 sfoR
(2} does not affecr g onee (1) e e T A
dilference. - potential (2)  Fevarag surfe 7 g |
() decreases the potential difference (3)  favrarat %= 8 S 2 |
() increases the Seieoiialls - .
. e W palential tht}.t:n:nuc_ () fﬂ“ﬂrﬁ{ 31-&[35 @ ATl % I
180. Consider a patallel plate canae L - i: i e
plate arca A and piaﬁ: mpi:;:::{:: t: S Ll il %7t
potential - difference v 1s ap ;.[ricl{g ﬁﬁiﬁ,ﬁm*‘ﬁ T’-ff%"nﬂaﬁ EFr aT%e A :
N—— ufeamrafl % o= g d 2 | 1 afEEs
. © plates. The battery is then ¥ o9 F1E Frgarw v i
disconnected and a dielooyic slab of £ o w
thickness d/2 and dieleetfic const TR | 3 TrEE a2l w1 vy e
ol stant i qu
K 15 placed between the plates. as w s & de wlerd di2 A R
shown in figure, "Hﬁﬁ?ﬂ?ﬁ K =t Eﬁﬁ qﬁml i o
Mhe potential difference between the guife s TE < 2
plates after the insertion of slab is V. gt & d= wEwEes
e ufger] T % YR v VR | A
n T U VIV, #
L
1 +K -
(1) e (2) K
K _ (S
B3 T B2 TaK
1. Ancicetric dipole with dipole moment 181.
defined by = : _
1.: = (4007 + 1.'--"'-:-'_1 Y{2.H) - H]"IH:':‘HJ] p = (4001 A -;-”“_1 P20 = - Cm),
is  placed in an  electne field. farel wmmr vt & @ forea a1 | -
g i N . ; inn e £ L
F = H]U”E-.]II due o an external tmﬂﬂg]i.i’iﬁlﬁm lﬁmﬁqgﬂ
: . ns the .
apent. The external agent RS S Wl T THH YT
Z‘F:‘I::':L. *-.1;1]‘;]11[ its dipole moment nowW &ﬂ_ i EIEEH 2 T swap &Ea
. i 3 qu.l : WERTT q&ﬁ[ﬁ'ﬁ :
eets defined by . _ . g
F:'- [__ltmi +q__ﬂ{|]] (2.40 ¢ If}. = ), :ﬂqﬁﬁ;‘-';u; :;:l;f‘;u..m < |{r2 Cm)
The work done by the apentis : s
_ 24 (1) .68 02
“j .68 - 10 - (2) AR - 10 :_r.:J
) —Logx 1074 AL (3) 336102 2
(3) 336% 107 L [4) 336~ 10°M) A, AT
(4 33610 e O g™
- ﬁ e - i 'L'.I.]L A\ i ..r}t"]-



Y, ¥ .

. A R T
) G“ 'E.- > I \.i h;.' -~ F b ‘-% "
| "'1:;,’5 ’/Exﬂ'-' \=< , N > ) | ":'i-l i J:
'-1 lll L a
I . (48) (~ PHYSICY l
182, Two résistors A (of 12 £2) add B 182. l."t"'v’EﬁTﬁ‘:?ﬂ #e ] ﬁ?ﬁﬁﬁﬁ'iﬂﬂ? A(120) 1
(of 24 £2) are connected in parallel 1o HI) AW B (24Q FI) ard H Heifim
a 0 V battery, The ratio of caergy : Y
e il e wehish @99 H A 3R B 4
chgsipated per unit time in A te that & # =
nBiis i o1 AT 2
(fy 142 (2) 1 (b 12 2)y |
(3 2 4y 4 1 2 (4) 4
183, Consider iwo uncharged idengigal 183 mmﬁﬁmmm A 3BT
capacitors. A and B. Capacitor A i " frew £ | GufE A ® smbn
charged so it stores 8 J of energy. It foay 2, Fored 9w R) F0 G0 ® |
is disconnected from the battery and Fa 2 | I Al & vey e =
connected 1 parallel o capacitor B. oy T & 3R ﬁw' # @y g @
The towal energy, stored in the two i F iﬁzn T OB | 99 T EEl
Sk el et & s o S 2 -
ofl) 4 (2) 8 (1) 4 (2) &I
) 15 (3 32 (3)  16J (4) 32
184. The density v:’i ‘hrn:r:_~ electrons in g:::ld1 184. Mes § g getagil 1 T 5.00 « 1078
15 390 = 10-* m™. A pold wire ol 13 = i _ b
length 30 em and cross-sectional area m=g | 30 cm 1.0 % 10" g
.{r L0 = 10 m? carries a current of W*‘Eﬁﬂqﬁ%ﬁﬂ:ﬁm % anE &
‘-"—-/;H .18 A. The drift speed of electrons L8 AgnyafRa e @ 2 | s an 8 ¥
£ u: the wire i clage 'u.::z:l Y E ﬁﬂiﬁ &l W9EE T fefiga d a7
'f _:I E] NNy s L0 s mﬁmq% 5 4
2 A T g i A iy ) ; !
gy TSmO | el RAcairs () 0125 mms  (2)  2.4mms 6
185, Siuteen ideniic.! wires, eagh of (3} 62mmis  (4) 1.3emis .
P rgglius rand leaeth'/, ave connectedan 185. Br=m ¢ afn E’L‘ﬂﬁ [ % |6 gy an I8
-‘, im!ir'- e combination Wﬂt;lld W 4 w9l & | g i 5
gl Wave wie same resistance as a smgle fl Wﬁlﬁ'ﬂ . .
wire of lengtn £, but of radius - B » >
(1) rid (2) 12 bl | 18, Rrere firsen 2 - S,
(3) 2 (4) 4 e ) w2 A
N _ SLE. (4 dr /7
186, Two batteries A and 13, each with an o O
emf of 12V, are connected in 180. 12V cmf o & dufrg) A 3l 3 1oy
arallel by connecting their positive ¥4 it & Eﬁqﬂ‘l"
Hf*—'t—fmminah together  and uunlm.-uli'uE aﬁ?ﬁm&;z;ﬁl{;m K 1E4 Em
i W their  negative  teomanals toeether, ﬁlﬁi‘ ST i ared 1 et b "lﬂl
. Battery A has an internal resistance Hﬂn% | #=h A Sl mﬂw Ur't:kﬂ"f”
" of 160 und battery B. 20 The 182 3 A1 B oy gty 282 g
. combination i then connected across 3 | ¥H Harem 1 379 {ﬂ}#“ﬁaﬂﬁ_* LR
. 4 08 resistor, The current in 682 fmia g .
P gl A it H F*ﬂﬁﬂ e TR | 682 e
k. SISTOr 1 &
all (ly 0.9 A (2} 1.3 A {!!\]' ”iﬂm"}“l“% |
3 1L8A (4} 26A A i3 2y L3iA
(3} 18 A 4y 2.oA



-"q_
— : - \ \
ey
-"-'T- ; . ' d,'x
o _,,.a—___'i ﬂ-‘_ '.-Q'ﬂ \ '——'_ 1;5 \
E P N =
Vo pySICS : .&ﬂ
b (49)
o In the ciréuit show . ‘
1% B ahw..xn, l.ht current 187. =¥ '-'lftw i 40 @ wiEas H
through the 4.0 L2 resistor is
Q Y L !ﬁ'ﬂtﬁ‘i‘lﬂm%—
[——11———'~W4-.—-__._ (:,." ”:E‘" 4Ll
X ariy £ r# r
! i g
/| 3 - 1204 _'.1::‘1
F 15y ' \
.':.4——-&!&;“__._1 RV gog
: (.5
T!E;; | ﬁ t &) !, (1) 03A (2y LOA
: e 4y 20A 3) 15A () 20A
188, An electron has an imitial velocity 188, faedl R & ﬁqﬁﬁ:ﬁmﬁgﬂ A
of (4.0 km/s) ] - (5.0 km/s) l-;-,.r #n T‘ﬂﬂq o fererT 1'! i
and o constant uuu.a:’lcrau +
et horgpon of ST H TS A (4.0 ki/s) )
(100 = 10°- m's=) 1in a regton i

1%9,

190,

L

1

a} espectively, in the
] ;!,"}P fopge per umt lengl
Vil { (1)

which uniform electnic and magnetic
fields are present. If B = (200 pT) i,
the electne  field lj is  (given
m =911+ 10 "'kgqi—-lﬁ?"lﬂ‘wf}
[5.'.-' 40— "jL}"ﬂrC

575 10T+32kRNC

32 k) NIC

_ 3.2 kYNFE

(3)

(3.7 1
(4) 15

o

v 0

nper wipe nf mass |0 g and

" Larh.n' a ‘current gets
&by a uniform
0.2 T,

A thm co
length 2°
suspended i mid-a
hortzontal miagnetic t':,Ed of
The current in the WIS
{(ly L20A (2}

(3) 1.960A (4)

1.54 A
480 A

el conductors are
distance 2 €M and
A and A,
5aMme directions.
h L'{le'lt.':Hth’{.l
the other, |

Two long pars
separated by 4

oy gt currents

e u_ml.‘ll.il:mr due 1o

< L0 Nim. aftracuve . JP
2) <y N, repulsive !
W 6 = 10T Nim, gtirachve |
) 6= 10> N/m. repulsive o

Y ¢S Lo F=

LAY

i A )

189.

(5.0 ks k 7T P @O (1.00
1002mss?) § 2 14 B = (800 uT) i &,
aa frga B ER (R m, = 0.1 =

10 kgig,= 1.6 1077 C)

(1) (575405 -32k)NC

(2) (=571 -40] +32K)N/C

(3) (=570 +40]-32k)NC

@ (571-40]-32kNC

HE UTETE! Yoen @) @ an, e
A 10 g a9 R 25 om B,
0.2 T % uwemr afes gy &

dra-ay # Frefim 8 | a9 4 wenfew

ra

o ? B q,,
() 120 A @) 1.54A =2t
(3) 196 A (4) 480 A \B¥

. B A mHI G % R qures )
2 em @ 3 5 B famm # wo 2a
i A uml yarfea Al # | o {f.ﬁ;;“i
e g g T Aol i |
anﬁm:mﬂﬁaaaﬁrn— anp? :
(1) 3 107" Nim SR e —E—
{2) < 10 N n'm‘EIﬁ'ﬁlﬁT ..rl.""r".-ﬂ.H: ;:
(3} <10 Nim ArRdE 5
(43 6= 107F N e v S

B gi.ij__ff—“-igﬂ—tﬁ
:?‘H b ZA NS




A0 wm closely wound aircular
coal, o radws 10 em, carrving o
cment of Lo A, s placed in oa
verttcal plane. It 15 free W rotale
abowt o horzontal oxis that coineides
with  its diameter, A uniform
magnelie field of 072 T exits in the
pegron and mally the cotl axis is
parallc] w tus field. The coil rotates
thwough an angle of 90" under the
influcnce of magneric ficld. If the
moment of e of the coil s
0% kyrm-, the angular speed acquired
by the cml s (nearly)
(Y 12radis 2}
(3) 32 radis (4)

20 /s
42 rad’s
192, Which one of the following materials
15 not ferromagnetie 7
(1Y lron {2)
« (30 Nickel (4)

193. A bar magnet of magnellc moment
1.3 4 T lLies aligned with the
larecd ' o uniform magnetic field

cxtermal source 1s

apphed™o tum the magnet so as o

A momete: moment opposite
Ld derconon, The work done

= < g CMUrCe 1%

(2)

i)

Cobhalt
Aluminium

i W13

0,66 ]
.6 )

4. A cirealar wire loap, of radius 0.1 m,

2 dying i the plane of the Page, 1S

located n the rewon of o mngnetc

Held tha s perpendicular the

plane of the loop and s directed oul

ol the page. The magninude of field s
wiven by

[

& B=S01+ |4
"’:’1' where B is i tesba and 1 s i second
g P 'JJu-. magviluede and direction ol the
ot induced sthe loop, st §40s
LA AR 19V, Clodkwise
\b . uu‘]/ | 9V, antclockwise
o (3 38V, dockwise

LRV, anticlink wise

(ll_-t:‘:r:] {4l

.

4y

et u\h /
0 /< p
_,r% , Dj"/r 0%
& ' :
JA}F + vl
e (S0} ¢

193,

194.

PHYS10y

2] i whrs emeRr e, fa ) g
urg warfea w1 w8 B, et e g
3 | 7z W9 = % g A s
qfta: GO FHEA R | SH A H 072
1 UHRET A AT faeae 2
SR 3 SFUEE] 1 FE $H 55 O A
2 | 30 g 89 % T H 9E e
00° W R il £ | 41% Fve i wmm
el 0.1 kg m? 2, A vt g wfd

ST = B (FT)
(13 12radis (2 20 rads
(3) 32 rad's (4} 42 rad's

fifafaa 4 @ =9 @1 92

e A R
(1) oM@ (HAREAA) (2)
{3} (4)

T e 15 ) T W T g
T (.22 T o UEAA GRS S
atflgn @ 2 | 1 @ Hie @ =
o1 quT & fore s e g, A
T =F F P syl B e
wa h fawn & Faufia difign =@ )

FigTee

a1l Hid gR e s
(1y 033 ] () (oo
(3y 1.3) (4) 0.0

1w B =R an st gaER o
WogM ke bR e R qEdR
#, A T & wnaad & AP
b ol PRl 2, d fam 319
ety S w1 vl

B~ 5007+ 10¢ +4
@S [ o 2, gl g 2w ¥
?F”"#ﬂ:'“ﬂ’:lgl: F.«:lﬂﬁmﬂ
ot cint & ufg sty fen 2
Y Ly el
(2 Loy amrad
(9 s v el
(L8 v amgad
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(51 1
|05, e mutual  jadl

! n'-.l.." ]1!._‘1\!,.,;1_!-“ i 5. = [
long straight wire and a square | ! 195, faeft eredl ot e 3T S o = FTRR
iy lﬂ'lFT
of side *a” as shown in figure i 1, T e § gt smEn R R,
ﬁ?ﬂi W Wi B
i
L i
o H|
e
I-I-“_it I. 1 — _|
i1} Iu | B :HI
fild uua '.
(1} In[I ". '.
A u] n % |
3 i .I 1 et i
) G LR ot '[
@ -l ——_] | |
P a'
(3} T |.l'| T _l L8 ;
! i :l\,
1 : (3y —in |L
=4 Tah s
4 V¥ =y 1
- T ' A . (4} """L In r | + J '
9. A - with an ideal batter 196. 5V I > y ﬁg T T ) ]
caenl in @ uniform THEHH Trahid & | faee 8 | A
ol The ficld is directed 78 (qTer) 3 o 35 sPrerarEn vt
mally a0 the plane of the page e *ie S
o) e i wecreasing in magnitude fafers & ot s il 120 Tis
the Faue v Ts. The resistance 'ﬁ"ﬂ'{ﬁﬁm% | g =67 gfate 100
u [ L), The current, n Yy ﬁmﬂﬁﬂm%—
e loop s
[ -
| - ¥ |
| I. i5cm
A 15 ¢m .
* | ¥ !
1 .
]'l' - i':
ol
o .23 A
: {1y 023 A kLY 8
A (2 047 A
2y 047 A -
3 077 A (N OTTA
(4 H. | iy 090 A
| AT A
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197. A rnwl with reistance B lies across

198.

199,

trenionless  condueting rals mooo

unmtorm: magnetic field B, as shown
Fhe rails have neglegible resistance,
The torce, that must be applied to the
rend 1o puldl o Aght at a constam
speed v, 18

{1y BLwWR (2)
(3) BIL-wR . (4

B-L v¥/R
BL v

A solenowd, 900 em long, has a
cross=sectional arca of 2000 em®. It
hos B tums of wire and camies a
current of 5.0 A, The twotal energy
stored in the Iii;iglll:ti\' frield of the
solerpard! "'l"‘I,Iﬂb‘, end etlects, 1%
Ingarty)

th L2 -4 (D)
(h) 2933 |[WF )

2.32 = 102
(.53 )

Ap . ac voltupe s apphed o a pure
inductu,  The garmment in the circunt
lags the voliage by

(1 one-tounh ol a cyele

120 one-halt of a evele

13)  three-tourth of cyele

t4)  one cyele

200. A sinusondal voltage, of |, = 200V
and fregueney S0 He, s applicd o a
sertes LOR cireuit whieh contains o
resisdor with R VL) an indueton
with X, 8 £ and o capagitor with
{ Xeo= 442 The average rate. u: which
1A etergy s dissipated i the resistor, i
(20w L2 AR0 W
(1) 2400 W (4} 4800 W

jo7, st Rl T T TS g

el w el TEEER gy gy
H, sie § ZWIe SEEN TR | e
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