i

.

.2 __33511'!11".
lf{S} 520 nm
VO BTUnm

102. A convex lens, of focal length
I5 em, is located 10 cm left of a
concave lens of focal length —10 ¢m.
An object is placed 30 cm 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 em to the right of concave

;(:ﬂlﬁ"“ le-

u_';

1897 (3)

whhe left of convex

5 10

ns.

o the right of concave

103. A series RL circuit is connectesd to ac
source that produces 12 V (rms) at
400 rad/s. R=1732Qand L = 0.025 H.
The rms current in the circuit is

(1) 0.60 A; leads voltage by 30°
(2) 0.60 A; lags voltage by 30°
(3) 1.20 A; leads voltage by 60"

102.

103,

(1) 173 nm
(2) 333 nm
(3) 520 nm
(4) BIll nm "

15 cmﬂ%maﬁmaﬁimﬁ

-10 em B4 o & foelt smamr o

%‘ﬂﬂ’f@ﬂﬁ'ﬂﬁ!ﬂm@"ﬂt%-

2 | =I¢ farm 3o o % arlf 3w Sg

€ 30 cm gt W t@n # | T oM SEr

a1 59 fore w1 S wfafera fem 2

(1) 9@ | % @R ik 38 o= F
20 em gl

(2) e o9 % rff s sg S B
20 cm gl 9

(3) I *9 F T ik wSW A
10 em g W

(4) Eoe e F el S S
lﬂcm@q'{

o
)

#1§ RL 3vf) aftgy, ﬁﬂﬁk=l‘?.3i:&
a1 L = 0.025 H 8, 400 mdr's
12 V(rms) 309 % 912 ac W 2
Hﬁﬁﬂtl‘r&ﬂﬂﬁmm&- -
(1) nmaﬁmimﬁ
@ ﬂﬁuaﬂﬁ.rmﬁ _




. _ maemmaﬁmg
surfaces has a front surface with e T;Eﬁm 12 em SﬂtqﬂF
rﬂﬂl“ﬁ ﬂfm 12 om; ﬂ‘: back t t“mmﬂn L
surface has radius of curvature aeal BT 24 em ﬂﬂ
24 cm. It is made of material with a1 & Fue sEdTs 175 R 1§
refractive index of 1.75. The focal 1w %(W}
length of the lens is (nearly) 5 3;{'"] 2)  10.66 copa
(1) 533em  +(2) 10.66cm (1) o ol
(3) 16.0em (4) 320cm (3) 16.0¢m (4) :
106. A thin lens of focal length 20 ¢m ;uﬁ_ﬁnbmm@ﬂﬁMﬂﬂ
" (refractive index, u Et;;mﬂ:* {mfrcfma;u— 1.50) S (3IqadHis ©
immersed in water (g = e
- focal length of the lens in water i« ~ i}}}ﬁ@‘%TﬁlﬁﬁmﬁHﬁ
(nearly) | q?ra;q?;ff% (&)
(1) 19em 2). 26 cm (1) 19cm (2) 26em
(3) 39 4) 78cm 3) 3%cm (4) T8em
107, In Y ; double st experiment 107. 3 % feferdt waim i W lﬂiﬂ*
x wav wavelengih' 7. are incident et
E.H in phs:c on two slis, They travel FMHY T R |‘#
£ 10 & point on the ¢n to produce a qﬁﬂmﬁﬂﬁmmﬂ?t ﬂﬂi
\f second muu. of the interference wfaa & =5 feifa fafem ITA 3
p pattern. The difference in the m%tmﬁmwwwﬁ 9
distances travelled by the waves is s e
o (1) A2 (2) 3A/2 f-
(). & (4) 22 (1) A2 (2) 3n2
(3) A (@) 2T
108. In a Young’s double-slit experiment, 108. 1% fh P
slits are separated by 0.28 mm and ﬁﬁlﬂﬂﬁﬂﬁﬁmi .:_:;
the screen is placed 1.4 m away. TIH 0.28 mm a91 92 F} fafiz i
If the wavelength of light used is 1.4 m & | 7R 3wt g g
. mmmmmﬂ | e 600 nm &, A g
: g; gﬁ:: : ) 2-'“‘““ _ {1} 2.0mm (zja
!_ J " ! . A . 3 m.m |
‘J_r-f g e s RO o SR
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112. A photocathode has a work function—"

ol

1B number of an iSﬂtﬂpﬁi with nuclei of

1.510 ¢V f4J 20546V
s$ number 1. is 1.2 fim, The mass &

‘mean radius 7.2 fm, is (nearly)

(1) 9 (2) 125 .
(3) 144 “(4) 216 R

1. A photon has a wavelength of 3 nm.
Its momentum is (h = 6.63 = 10-™ ). A
¢c=3x* 10% m/s)
M 112210 ¥kegms > “hif-'”’"
o (2) 221 X 102 kg m/s %J"’ ﬁf

109, BEERFA T
St e e W

— &

-
A

{3} lmraﬁr-

110. ZE9AT §&41 | 3 s &
1.2 fin % Im_.f_' 72 fm &

ol A & frdt et -

v e Entt (wm) =

7y

= - L ¥
; 1 e = iyt B B L o | EU IS
¥ = ) i
- = = s By TR F
=20 ks 1] . 1 -
' | . A Y
b Ny [
II | 5
1
"ot § R
. . L) x
P
ey
7
I-I

L :Lll.: mm&‘uﬂifﬂr!‘hﬁnuﬂmﬂf 74

(1) 96 (2) 125

() 144 @ el
L 1. Tt wief it wtme 3 nmE |

AR - ";'"*. —

(h=6.63 x 100* ], e=3x% 108m/s) ¢

e
(1) 1.12x 102*kg m/s %2*&*:#

(3) 3.35x 10"2 kg s ql (2) 221 x 10> kgm/s e
L™ .—.1\-_5 r"‘. 1‘- - .

4) 448 x 10-H 4AD (3) 335x10- kgm/s \ 1

(4) kg m/s 1pB e (4) 44810 % kgmis %Imﬁ : -.;5-

apk?

of 24 eV. It is illuminated with
monochromatic radiation whose

photon. ercrov s 3.9 eV, The .o

1
,1%'@3&&?%&1%@“ %
N\ fafrr g s fen e ® | sfle

- .j'!i;_"-..

V AL O etiergy  of af B — Froreeril ey
{5 photo erected 1s "":;,;,.'-:"-.Eq iﬁﬂﬁmmm’i% h___,_;._._
= (1) 0 A @ 37x10°5 YL oA (1) 24x107935Q) 3.7 1074

1 %109 7.2 % 10718 ',»9\ () 46x101°) (4) 72x10:18] B
SR 1.,5"' =5

)
2\

113. Light wiu. sity of 21 Wiem* 6

23

(1)
/ﬁi{a} 2.8 106N (4) 32x10°N

114,

6\

Qroradmtmm on the surface, is

falls on a perfectly reflecting surface &

at normal incidence. If surface has an |-

‘m/@lﬁl% | 3t 78 1 &He 20 em? R,

area of 20 cm=, the force, due to the

0.6 108N (2) 14x10°N

The shortest wavelength, in the &
Lyman series of the hvdrogen, is 'EJ';"
(R=1.097 % 10"m ')

(1) 73nm  .(2) 9lom

5] o
#ﬁ . 21 w,LmlEﬁaﬂTmaﬁimﬁwﬁ
5 'M‘Ef?l qEdt g8 W AfenEaa e

ﬁﬁmﬁmqnmmﬁmm%* -

'ﬂd {” 0.6 x 10N (2) .
(3) 28x10°N (4) "‘;:,__f':f A

C 114, TEEA H AT &hﬁ”'
e & - e
(R=1097x107m)

MO TN “"“' Sl

mg@,wi. I S |

S ) 27

|
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o " 3.82 days
,{13} 5 05 dny's «4)  7.64days

characteristics of a  Base-biased ' CE fam %1 ST SR
"""""mC'Emnﬁgurﬂuﬂn Which Wﬁiﬁqumﬂﬁqmwmﬁ
-nrf the following stalements is not ek

Vo

R . , E "
e H ! 06V 20V Vi
I . | 06V 20V i (1) V =04V W aﬁﬁ:{(m
A (1) AtV =04V, wansistor is in _
& s e
V- rta @y 7 Ved! can be used as RN i 4
e y ﬁa@ﬂﬁmmmt |
3 JIF 1.5\t can be used as (3) =035 VW, mm’l%ﬁ ’
.:. ﬂﬁ&l‘ e sviliieh tumed of & R"ﬁiﬁ%'ﬁﬂﬁhmmi| i |
_,,,a “’&5 = . can be used as (4) i—E.SV‘J’{,mTﬂ‘h‘T@E{,
118, The gate, with the following truth 118. = & el weE gl e e
: e Fta
A B X
() 0 0
() 1 ()
1 0 0 5
! 1 1

{ll'

wﬂrﬁa @ | NC
Pt




10 uh:fu m 1’% amt 2%
espectively. The percentage error in

ﬁte -lmlue ofg dﬂmnmed by heris
! {lf}-' 1%

120. A metal ball of radius *a’ falls through
a liquid of density & and viscosity 1.
The density of metal is p and
acceleration due to gravity is g. Four
students write the following formulas
for the terminal velocity of the ball.

On dimensional grounds, wiach
for rect?
(] =71ip 9)eOm
2a=lp  a)eln
(3) " p—0) a/nn

@ v=2a(p-0)\en

121. The mass of an object is found to be
i 3&4 x 104 Irg. Th: numhe:r of

e -

Ny -

.- .‘. @ ‘-z

-"'lI = Il 208
"'Il- '1||

A

gl :I 5 i

+2) 3% Q% ':'K%_ ¥

(3) 5% (“.,1 - ] b
L
@ 7% < \f) >

3%
T%

120, Maﬁﬁmﬁﬁma:_

n%ﬁﬁﬂaﬁmtuﬁ' |

T p T T R g @ 17 %

3ifem 3 3 fore =i Rl A9 oy
@Pﬁ'ﬁaﬁ

i R R EFH A S EE FE R 2

(1) vt=23[p~ﬁ]g!§n Al

(2) vl"—‘Iaz (p— o) g/ .

G) v=2l(p-o)gnm

(4) v, =2a(p-0)\gom




e | {c dyfdg) SRR |

> L L
. "" A J': e | :1?1 w T
i) ;;:'.r_ k ? JI| { f 0
() 915 ? “‘wpﬂ ’fa LR :-»" ] & f&} ﬁ'§ =
I =% :' - =0
w*’ Amﬁ,uﬁﬁhaﬂw 123, ﬁimmﬂaikﬁ ,,J_: -

11 i{m'ﬁm moving on two parallel g 200 m R, AR Hefe £

with a uniform speed of ﬁﬁmﬂ?zmﬁw_ e

P, @,lﬂw‘hﬁlﬂlEMEd;munm with A nfgwm 2 aur omEt A lemE "'.'-.'::
f?‘ﬁﬁﬁﬁfﬂ The driver of B decides 3T 2 | B %1 g A B 7 frebent
10 overtake A and accelerates by =1 Frv=g tar 2 ol s ¥

I m/s>. If after 40 . the guard of B

| m/s*> & wafta @ 8 | ﬂﬂd-ﬂs
31151 brushes past the driver of A, the

' emEt B &1 mE mmd A%

_I,'" original distance between A and B Emmwgwg A
vigd B % dfw %) ge1 ol o
(1) 800m (2) 1000m (1) 800 m (2) 1000 m
(3) 1200 m (4) 1400 m (3) 1200 m (4) 1400 m

124. Figures (a), (b), () and (d) give 124. FE (a), (b), (c) 3R (d) ¥ et TaT
velocity-time -r2p0: of four objects % sEfew wfamm SR fyvei % wam
moving a' gl line, during TG A O - Ts B ailﬂ&[%ﬂﬂ-
the sam¢ ¢ ittcpvalh() — Te, In '
which €2<c the object 1wnges its mmﬁqwﬁ J Eﬁﬁﬁmm
direction \viing its B # ufy < Fay 4 five A R

Wﬁaﬁam% ?




"“* "&gwa @ 10ms
19 m/s.

| Hr'f 45m/s  (4)
ﬁn pumﬂla is projected horizontally
wiﬂlaspeﬂdufﬁ m/s from the top of
a plane. The plane is inclined at an
n.ngle of 45° with the horizontal. 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 5.0m (2) 7.1m
.-'f-? (3) 8&7m (4) 14.1m

127. Rakesh runs at a speed of 10 mJs

,& around a circular track with a

‘centripetal acceleration of 4.0 m/s?.
The time period of his motion is

1~ Cctloseto
a2q ) 7 2) 53
& f-!} k':\ EUJ 5
=
e 128. A ball ‘of mass 010 kg, strikes a
Figidh v o1l wath @ spoed of 18 km/h
and is rc. ,ithout any change

in speed, as shown in figure. The
magnitude of impulse imparted to the
e ball by the wall is

) Odkgmis  (2) 08kgmis

1@1 dekg m/s

(4) 24Iggmfs

126.

1Z7.

128.

13] 14.5 mfm

fopeft 1 it fonell o1 6 49 8 S mis
1 =T ¥ #foer: mmﬁ@%ﬂﬁ
ﬂmﬁaﬁmﬂw%ﬁwmi
7 FU1 7@ a1 @ 7@ F ﬂm@d
(z9 o ) va g A A AR 1) -
mzm%lﬂﬁg-lﬁnﬁszt,ﬁ'@

Jd =1 Frer 3 @ foraeh Prepeam 2 7

(1) 5.0m 2) 7im
(3) 8.7m 4) 14lm -

e Rl IETER T W 4.0 m/s® %
iy T % WY 10 m/s B I H
T o W@ 2 | SEh i W
e Peatafga # 4 fees

frpeam 2 ?
(1) "3 s (2) 53s
(3) 1577s (4) 20.1s

0.16 kg Zo9H =Y 18 g 18 km/h =Y
= & foreft gg aw A zHud @ 3R
arer 3 fa Rt witada e ot ®
zoife rEr wEfda & S 2 | dER
7w iz # wem T e e W
i &

(1) 0.4 kg m/s |
(3 m&;m “



(2)

my + My |

ey | 2my @) Nl E
- B} [m’_l_szF :I]'l-| + 1y
» “l {4, y mz = [4} Mo ]F

130, An object is suspended from a spring 130. %i§ fivs foe 6t o7 8 I B
balance attached to the ceiling of a lift. FHHTER gon & Fefka 2 | 99 e
mrﬁﬂﬂ]ﬂgﬂfﬂ'lf balance 15 75 N ﬁﬁ%rﬁmwmm
when the lift is stationary. When the 75 N 2 | 99 foree frelt amci an
Lﬂnﬂm “"f.wﬂsw“zh;g 8.2 m/s & W i wm # ofa IO
ﬁmﬂr ' i rae of @f5, the w8, 2/5 & W ¥ wfew & LU
feadin:  of the gb:lanee is (2 is (¢ 38 &IH T oeid R R 1), 78
accelcrotion duc to grayiy at the place) HUTHIER g1 %1 TigaTh &
(1) 2) £ 30N (1) 0 2) 30N b
3) 60. 4) 90N (3) GON 4) 90N R

14

. . "

131. A mass m is hanging from three =
strings as shown in figure. The 131, IS FEAH m SR A ST HFH A )
system is at rest. The ratio of il 4 wew 8 |Wﬁﬁmm i
tensions, T,/T,, is | 1 R | el = ST (T/T) R |
o i e " L .. I|




“of rn "l’h*zhhn between
J"‘Iu« ﬁbmmmmum the
inimum weight (block S) that must
ticpimed on P, to keep it from
sliding, is

(2) 60N

(3) 9N
4) 120N

133. Three 7 | blocks A&, B and C
gach ! maoss.an, ebimecied by light

stings. lic on wa [riclionless,
horizon: | planc, ; vn in Figure.
A force F appucd on C pulls the
system. The force with which block
C pulls block B is

| A . B Ty C

......
...........

13 ||'
in the figur lf'ﬂ'lt co-

(1) 30N (2) 60N
(3) 90N (4 120N

133. am@ # Tofe swgen el s
et 7o w0 ot werht S8 g R
d o EH A, B 3k ©, R
S WM (m) ¥, W@ # | ]’ C W

Hﬁﬁﬂﬂﬁﬁmﬁﬁmﬁﬁhﬁi
? | e Baﬂumcﬁﬂﬁ '

! l.
' _J:'_-_
=aioxy
r“‘*




\

ke
) gs v
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135. A particle moves 4m along +z
direction while being acted upon by a
force F = (=i + 3] + 4k)N. Here §. §

and E are unit vectors, along the X—,
Y- and Z-axis of the coordinate

system, respectively. The work done

135, g 6T, ?"'171*3?"'4&]”"5?
mﬁﬁaﬁqaﬁﬂwﬁw*%
4n1‘?ﬁl$ﬁ1%[ﬂmq{* }mg
s Fem ¥ X-, Y- 3R 255§ 1

e Yorfen wme: we wfew € | wWam

by this force on the particle is \ ™, g o e R e e 2 il
(1) 41 T ] A R N | i 9 g,
5 _ ‘3{'1’ (1) 41 2y 124
o3 167 e e (3) 16 (4) 24J
| 5 8 ;T ¥
136. A block - . N_’Ih nushed 136. mﬁmm 4 (}Ntlﬁa;
against il byt joree FEBE T N, -
as shovn iy the figure “The block TeH H 11 N H1 5wt Fﬁﬁiﬁ
dﬂﬁs_* ng.l 0N & | e™ o .f’ﬁcilIzlnt -;::If % h:ﬁﬁ Hah1 aﬂ'l % | 2R
static friviion betwcen he wall an EEil o L
the block . Ll unit  vector uﬁ ¥ %ﬁa

notation, the force exerted by the
wall on the block is
:

'f{l,l f’[—ﬁ: -H_I_&}}N
{@%’ i - 401

......
LT

Y T 0.5 2 lmaﬁam
ﬁ'ﬁaﬁi’mﬂzﬂimmﬂﬂﬁiﬁ%

(1) 115 +4'ﬂj‘ju
(2) (Ih-4ﬂjjﬂ

E&) (=110 "*'53':5%
(4) nﬂd_ .=l I

-_‘_._.__..

i, o |
]'I t'-"J
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(1) 2) 22l
3)  y3gl (4) 4L
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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
at onc end of the table. The
equilibrium position of the particle is

atx=0.Thr = moved from
co-ordina’ o Fhe vrork done
by the spring i positwc it

0T m and > cll

(2)" %= 3 cmand L em

(3) x=1cmaiu.g=3cm

4) xn=-1 em and x; = -3 cm

139. A man pushes a 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 parallel to the slope. If the
speed iafth:u box remains constant,

138.

139.

........

A

2y f2gL

(1) et

(3) 32 (4) fagL oSS
#1$ & 71 et werhl AT @ 918
el Bt o diferst ot gB w foem N
2 | st = g fau e g faw @ 3

FE A AT S W R A
gremEe B x =0 W R | W
& frdaie x. § x, % o S A g |
wart g fem T s g 2,

afe

(1) xi=1cm3ﬂ'{xr=-3mn

(2) x;=-3cm ﬁtxf=—1 em

(3) x*lc:m-'iﬂl'xf 3 em

(4) -——lcmaﬁllr——:icm y

#1d =fEa et il e, = A=
¥ 30° B H AR B, F A
100 Nﬁiﬁﬂﬁﬂ'ﬁwﬁtmﬁ:ﬁn
ﬁﬂmtﬁﬁfmtlmﬁtwaﬁmm
mtﬁtﬁmm%mm:ﬁ .
%1 9 e i R, iﬁﬂm'ﬂg

T HE R

(1) —300)
(3) -600J

e ﬂ.r1-|




- - & Tosm
un ni @) 17mss
r‘* v Eﬁlmﬁs 4y 4.4m's

} Mﬂf mass 0.05 kg moving with

e
K y (4.0 m's) i strikes another
bﬂl] -&f’ 10 kg lying at rest on a
I ' smooth table. If the
ﬁ?ﬁmn 1& elastic. the velocity of
kg ball, after collision, is

Gy | ;
‘@l 0 (2) (4.0 m/s)i

5, g, e e : . L
i‘gj —{4. ﬂm.-‘s}.q (4) —H2.0m/s)i
ﬁ'* hﬂﬂ 15 kCTd at 2 height h above a
.,... nd falls to the

¢ gihpbUuhat correctly

the  wariaticn  of the

" the ball with

|1 (neglecting air

e
e —— -
o

- -Hiﬂf-m i

(1 Il':]I 2) 1.7mis
B sims () A4ms

., (4.0 m/s) I a1 | 7o IZ}US“

mﬂﬂiﬁiﬁﬁﬁﬁﬁi‘ﬁh
P 1 Tt 10 ke Z5THH 1 Tt 3
ﬁaﬂmﬂ‘f%mﬁﬂﬂimt
Tag % geEm 0.05 kg T I iR
F1 2 () ]
(1) 0 (2) (A0m/s)
(3) —@0ms)i (4 -(20m -::f-:'

.ﬁﬁﬁatﬁﬁﬂiﬁlﬁhq‘{t{ﬁ’t%i

e foran s 2 3fi 7z ol v fird
%lﬁﬁiﬁaﬁﬁﬂﬁsﬁamm@
ifg 1 ST y o | e ) it I

% fa= ﬁ wél auiar R 7 '1‘_5.-'

L

F‘.'




(1)
2) -‘]—z‘i b+243]

3) —sz p+2v3]

(4) '3“13 B+43]

144, A 2.00 ¢ huIIeL. travelling horizontally
at 300 m/s, hits a 2.00 kg wooden
block, which is initially at rest on a
smooth horizontal table. The bullet
stops inside the block and does no
ecome through. The speed of the block

after en1 - Ton is close to
[I." - (2y 0O.6m/s
s (4} l1.6m/s
145, 1he upversal seantational ‘constant,
gs (e
{ N m/ kg (2) Nkg/m
B, Nm® '« (4) N mPkg

146. The maus. vi a hypothetical planet is
(1/64) that of Earth and its radius is
(1/4) that of Earth. If a person
weights 600 N on Earth, his weight,

{:rrt the planet, will be
‘l"- 1} 37.5N (2) 150N
3} 300 N (4) 1200 N

H'r' The mass of a planet is (1/10) that of
Earth and its radius is half that of
Earth. The escape speed on Earth is
11.2 km/s. The escape speed on the

planet is close to
(1) 2.1 km/s (2) 35km/s
H 50km/s  (4) 7.2km/s

144.

145.

146.

147.

(1

2 E'Ilﬂ’-—lbuﬁl' '

(3) —Gf‘z[ﬂwﬁ] -9

(4) G—m:—[J+~f_]

(1) {l?:mr’a I',E]
{(3) 1.2mfs {_4}

0.6 m/s
1.6 m/s

(1) Nmikg (2)
(3) Nm?kg (4)

ﬁ:ﬁmﬂﬁmmmmﬂ‘fﬂ% R

S 1 (1/64) T 3N B

1 e i (14) Th R ) AR
mqaaﬁmw&mﬁiﬁﬁ'l

IHHT §H T8 9L WR E |

(1) 375N (2)y 150N

(3) 300N (4) IIMH

forelt a2 1 g gl % g
1/10) T 3R

ﬁmﬁ;ﬁﬂmmiﬂﬂ ?
(1) 2.1 km/s. .
(3) 5ﬂhnfs
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r speed of a motor wheel is
fic EI‘.'!‘.} rpm to 2400 rmpm
mngular acceleration is
'rttmhﬁ of revolution
akes dunmg this time is

) 224

(1) 464
/ise ui mass 2.8 kg and
IS Thounted on a fixed
113I #ictionl 38 axle. A block
Hass | ~hangs from a
8. wm, at s wrapped
rim of the disc. After the
€ tension in the
__'-G (assume that the cord

(1)
(2)
(3)
(4)

H 600

2) 224
@ 464

{1]
(3)

51 m

.1'=]Em;}r=_2_cm
x=—lem; y=-2¢

x=-2cmiy=-6cm

150. Fﬁ%ﬁ:ﬁammﬁmml_
rpm H SEHT 2400 rpmﬁ

100
300

I'

I51. 's=mm 2.8 Lgmﬁ“@mmm
bl

R L | 1.0 kg FEUARS

ﬁ?ﬁ mﬁﬂ: -55-..5-:' :

o R




153, Three bodies, a ring. a solid cylinder

B and a solid sphere, roll down the

- same inclined plane without slipping.
They start from rest and their radii

are the same. Let v, v, and v_ be the

= velocity of the centre -:rf‘ mass of ring,
cylinder and sphere, respectively,
when  they reach the ground.
Neglecting friction, which of the
following relations is corect ?
() o= veEy (2 sy, <y,

e B) v<w <y @

r._ b

= <
FS Pr 1":.'

154. A thin circular ring of mass M and
radius r 15 rotating about its axis with
an angular speed . Two particies,

each ot m, are now gently
atta”! ! vnetrically  opposite
pe g oular speed of the ring
 — _
LN — 2me)| M +2m]

N e 2) @
th, M+ 21 . M

& ™ M

4 ()
3 lM+me &l _M+.'£l'n]

155, A uniform sphere of mass M and
radius R rolls without slipping on a
plane surface so that its centre moves
at a speed of v . If k_is the kinetic
energy of its rotation and k; is the

- linetic energy of its translation, then
o theratio (k/k) is _
LN ws @ 255
@ 12

154.

155.
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i by, The ratio (51 is
@ 172 -
“4 2

v of oil is 800 kg/m* and

‘the water is 1000 kg/m’. The
t hoof the column of the oil

| Mmﬂm figure is

Il
W

Lo

i Z
7 -
T
. iy, .ﬂ)n 2.em (2) 4.5cm
B {3;'3 T." 4). 10 cm
,ﬂﬂ- A ful aifGraii has a mass M
and Fgirea s AL It isin
: level 11icht i an avirage speed of
B - el g air under the

“over the upper surface of the wings.
= e is the density of air and g is the
TR mEdlﬂaunﬂ due to  gravity.
: eglecting the height difference

: between the upper surface and the
el m surface, the difference

,the speed of air

:'"T_

~ v v,) can be expressed as (nearly)
. Mg
S L] ,Jﬁ (2)
g

. “; m ﬂtﬂlﬂ]ﬂﬂ of the

158.

159,

agﬁ ﬂtwmﬂilﬂalﬂnqtﬂm :
ﬁmm%l@’(mﬁaﬂﬁﬁﬁ'-
areft af 1, & | 3T (L)

1/4 2) 142
ol 3 2 |
ﬁaaar ged 800 kg/m’ AR 5
T 1000 kg/m® & | 3@ # guig Mg
MEEH B FAEhE -
.'F'Z'ri: -L“II

h Hﬂ:
+E&

B . @ ita

febefl il e i AT T = M
3ftt Foeht TEfedl 1 He FAPT A R |
7% Auae I § 3ga e v 8 i
# 1 2 | am e, 6% dEl &
aeffa g8 W arg &1 9 v a9 S
98 Y 1 T v, B | Y F W
o o Tpeedta T ¢ R | Frest g ek
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S59C' 30°C W0°C 20°C 5o
1% (1) K <K<K, <K,
- (2) [{2~:I(-]-=:K4'='-K,
! | G) K3<K <K, <K,
'Jj (4)

Ky <Ky<K, <K,

164. One gram of liquid water at 100 °C is
converted 0 steam at 100 “C g
standard atmospheric  pressure
(1.O1 = 10° Pa). The volume changes
from | em? to 1671 em?. The latent

heat ©" apodeation’ of water is
2200 J/p. The ciange in internal
gncrcy of ghc sysiom, during this
pff Ml bl L OsE 10

B U3 k. 2) 3.2k}
(3, 09kl (4) 40.5k)

165. When 0,15 kg of ice of 0 °C is mixed
with 0.30 kg of water at 50 °C in a
container, the resulting temperature
is found to be 6.7 °C. The latent heat
of ﬂman of ice is close to (Take
specific heat capacity of water as
4.2 103 T kg ! K1)

i 3 168 x W.lkg-'

164.

165,

@) mﬁs»aﬂ*mgvh d 2%

“ﬂ.‘ 'L?"Eﬂd “xt—dn
nie
Ky K2 K1 Ky

IS0 S0°C: HOSCY 200 L Seci
(1) K <K,<K;<K, '
(2) K,<K; <K<K, N
(3) Ki<K <K, <K,

(4) K;<K,<K,<K,

| O 24 S 1 100 °C 919 92 4
TERSE T (101 * 10° Pa) o
100 °C &t v witafda feam mar |
AFT | em?® F 1671 em?® 7 ghghiy
B T | S % A i wsy
2260 Jig % | 39 v F R 6
i Frl F i Preafafea & 2
e Peenm 2 7

(1) 1,03k (2)
(3) 2.09k (4)

302 kI )
405kl

0 °C % 0.15 kg a6 ®1 50 °C F
0.30 kg 91 A e @ a9 fiygoy =57
trfturrrﬂ?rrqa'f“cwwﬂﬂﬁzii
T T e (Iw
m&mﬂxw?‘lkg-'m'@i l.lr
frmeam 8 -

(1) 168 x 108 Jkg!
(2) 336% 105 ky! J.-Ev'-
(3) 2.41:1&511@-




- lab.

167.

A hedt engine r.:p-.:r tween a
pair of hot and cold reservoirs with
respective temperatures of 227 °C
and T35 °C The
efficiency of the engine is

AKX Um

(. 30% (2) 4%

(3} S0% (4)  60%

The temperature at which atoms of
helium gas have the same root mean
square speed
hvdrogen gas have at 27 °C (Molar

1285 of hydrogen and helium are

as the molecules of

H;,ﬂ{ g/mol and 4.0 g'mol
o 1::*-[':~.,L"|1'~ ely). 18
ey ™ :
(1) 34°C (2) 108°C
2 327°C

16X,

(3] 22376 (4)

(¢} and (d) show
for a

Figures oY (b)),
fume graphs.

pres |
g yeviv o different eyclic
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i D } g dane; h} the
n wesented by the
g
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v L'
ic) ()
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; (4 (d)
L%

166.
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168.
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169. A particle executes lincar simple
. harmonic  motion. with  frequency
| 0.40 Hz about the point x = 0. At
t= 0, its displacement is 0.57 em and
velocity is zero, The displacement at
time t is given by
|

E

m]g

(1) x(t)= (057 em) cos (

T
wn JH
o T—

(2) x(=1057 cm ) sin [

L.-r|":;

(3) x()=(0. ﬂun]cuq[

,u.r:i

5
o

| 170. A 0.4 kg mass on a spring, that has
been compressed 0,10 m, has elastic
| potential energy of 1.0 J. How much
further must the spring be
compressed so that the elastic
potentinl energy is tripled ?
1 AR {2)

i i (<)

S

(4) ,:.-{t;=¢{}.5?+:ml.~;m(

0.173m
0315m

ol sekou L Mo m s attached to the

lot o spangde’ spAng constant k).
e aivd spring is fixed to
g rid el block is set into
0504, At amplitude A, [is
maximum speed is
| (h  Avk/m (2)  AVmk
(3) A’k/m (3)  Armk

172. The wave velocity in a guitar string
of length { and radius r, made of a
material of density p, is v. If another
string. of same length and radius, but

Eﬂﬁﬁn material of density 3p, is

us hﬁmevemm is nv, under

Jhﬂ %'plu:: ofnis

T
'Irr‘*"" 7 () 3.00

169.

170.

171.

172,

pnﬂm " e

=0 % R
0.40 Hz 3Ef & wy s aw@
smad A S W R | H9HE = 0, |

saa faen 0.57 cm AT I R

w4 T 36 faeengs =t Pl o

# fres g SR P T EEm 2 7
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i w0 el fog a

f4n T
(3) 1{[}—f{l‘~TLm}uw|l—_q‘|!“

(4) x(t)y= (057 ¢m) sin [“""t+"]
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| -. which a mmm sound with a
- O Hz. The velocity of
4 WW?‘*H aris 340 m/s. i

I, Sourc 3
_ Ource is moving at speed V3
toward an observer at rest,

Observer is moving at speed
v/3 toward the source that is
stationary

The frequencies of sound heard by the
observers in the two situations are :

(1) 1:1350 Hz; 11: 1200 Hz
(2) 1:1200Hz; ;1350 Hz
(3) 1:1200 Hz; 11: 1200 Hz
(4) 1:1350H=z:11:1350Hz

?i. Two charges A and B, A of 2uC and B
of 3uC, are placed at points { 0, 0) : md

{I’-{:m 4 cm) respectively. Ll i and
: 1 < J]D!‘lb X-axis and
apce. - erted by charge A

) 2o it

ER), (1296
--l ) m (2.16 % lﬂ—J Ny ( ; + ji]

(17.28 N) ]

" ii{ii:r. (648 % 10 N) § + (864 < 10N ]

pipe, 30.0 cm long, is open at both
| Waves . source “’f
FH e }Lﬁ'mﬁl

5 i {1 II (A0 ,.__ﬂﬂ_‘th‘
101 .-- -'.‘! ﬁhfﬁuﬂ Ib i

3 WG AT,

lﬂa.ﬁﬂmﬁ

ﬂﬁ!ﬁqﬁﬁ{ﬂﬂmm

aﬁahmmmmimgﬁ afs

| (v,) 3M0m/s R |

L i e, o R A2,
v,ﬁ‘-ﬁﬂ!ﬂﬁ’l‘ﬁ‘lﬂiﬂtl

1. e win ) IR, WORR R,
vadamanfra T e |

Yo g gt = ared! wafrat = 4Rl

ufefeaferat o smafaaid -

(1) 121350 Hz; 121200 He

L 1200 Hz - 112 1350 Hz

(33 11200 Hz; 11 : 1200 Hz

(4 1:1350 He s 21350 H2

. 2 3Aw A 3B, B A 2uC #1 3R

B 3uC =1 & w: Tl (0. 0) it
(3 cm, 4 em) W 2w 2 | WA S
iahtj X-smaaRy - 3mH
s wers vl =i ffde @ # |
IS A G AR B T SR o1 8 —
(1) (2L6N) (i +j)

@) (1296 N) i+ (17.28N) j

3) (2.16 x 103N+ 1)

4) (648 10°N) i + (8.64% lﬂﬂ;ﬁi |

¥
300 em maﬁimﬂﬁ, - i
e | 165 ki 1 14 1 98

i E s

B b
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the centre of a mhd:.

e 5
charge: ﬁmﬁhetmg sphere of radius

| Al .
= 0 U r=R r—e 0 I‘—Rf—" L
r=R r—» (<) (d) VT
5 {;;ﬂ (1) (a) (2) (b
@) () {3) (c) (4) (d) .
177, Tweaty ="~ identical spherical 177. 27 weww ani A viefia qei, e i
i Taind ops are cach at @ potential V. S #1 vy g m
;'lﬁ:: ! 0 Lpe Fﬂ"tiﬁl fﬂf -JIWE}I'- ) % # # g
B ey conlcdB 4 ik one spherical V3, WWEW%W | {
“_ TE ;P '1 Pﬂu.-..ﬂ 1 ﬂfmﬂdﬂ:’pm glﬂmﬁﬁﬂﬁqﬂ%h "1
fﬁ, -d is !
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80. Cor

gecreases the tal differe
increases the potential s
sider a parallel plate canqc:

plate area A and plate &epﬁmﬂt;gﬁ.f
potential - difference V; is applied
Wﬂm the plates. The battery is then
- disconnected and a dielectric slab of
thickness d/2 and dielectric constant
K is placed between the plates, as
~ shown in figure,

- The potential difference between the
- plates after the insertion of slab is V.
The ratio V/V, is

I+ K
Qg

A8
1+ K

R ="

[‘ﬂ'} | .Nh ()

81 Anticoiric dipol= i dipole moment

-

I

Cidefine: | v -
(4.000 +300)) (240 = 10-% Cm)
is placed in an electric  field,

:* [1m~'i) i due to an external

2]
==
-'l E::

&
B sent turns the
dgent. The external agent UmMs
dipole so th ﬂ'__.j.'jﬁ'-dj‘pﬂﬁ_rmmliﬂﬁt'-ﬂpw

180,

181.

wfgemTatl % o gere d 8 | §9 afEsmiE
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T R | 36 TvEE A2t 1 vay sy
w6 yiwed & dra W 2 3R
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af¥eradt & e qudgdis 6t
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FHIE VIV, &
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wo resistors A (of 12 Q) and B
: Eiic. ) are connected in parallel to
. 1.k .;__{.- ﬁ&ttﬂ'}’ The ratio of energy

umtume in A to that

ay 1° 2) 1
.3 2 4) 4

183. Consider two uncharged identical
:hm;n it stores E 1 of energy. It
is disconnected from the barter}r and
connected in parallel to capacitor B.
The total energy, stored in the two

capacitors, is
all) 4l (2) 8
(3) 16] (4) 32)

184. The density of free electrons in gold
is 5.90 x 10°% m>. A gold wire of
length 30 em and cross-sectional area

:.;5 1.0 x 0% m® carries a current of
% 1.18 A. The drift speed of electrons

it in the wire i rloge to
4 BRI 125 mni/s G St nin's
gy O IS B l.3emfs
lﬂ. SL idengg: | wires, each of
: o s rand length'/, 2ge connected in
par !, jhe combination would
haveu custance as a single
wire of lengmn £, but of radius
(1 ra (2) 2
_:_ }m‘- 2 (4) Aar

-‘E;yg«*hugnuawu cach with an

of 2 V. sre connected in

183, & e e A A S B

el o sa stz -
(3) 16 (4) 32

184, Tlies A g Soragil 1 B 5.90 * 128
m> 2 | 30 cm T S 1.0 % 100 md
mm%m%ﬁ'ﬂﬁﬁa#m# B
118 A aRa A W ¥ | swaRd
ﬁﬂiﬁﬁmﬂﬁﬁmﬁfﬁﬁﬁ%‘ .
Teres Freean & 7 :

1) 0125 mm/s (2) 2.4mmis
}3} 62mnvs  (4) 13cms

135.ﬁmrafnm;a;|ﬁm
I # il # | g w5
ﬁmmmmﬁf%
qlam?mmt , Pyt s 2 —
(1 r/4 n
@ 2r Ei; f_
186. |zvmmawﬁmﬂ"
1 2 ) v Ty o
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4) 20A

ilm electron has an initial w‘mmty

Cof (4.0 knv/s) :; + (5.0 km/s) £ 2V
:nncl a constant Eccclergtmn of

(I 00 = 10'% m/s?) 1 in a region in
- which uniform electric and magnenc

fields are present. If B= (800 uT) i,

the electric  field E is (given
=911 x 103 kg . =16 1077 C)

(1) {571+4ﬂ]—32k}t~if¥:
{2y {.5:;1 '-"H+32k]Nﬂi
BG40 . S NE
iﬂfj B - _ad S50 YNIE

pper Wire o mais 10 g and
Ulenpth e s om cartying _current gets
_h" J-a. by a uniform
; -l mggnﬂilﬂ field of 02 T.
" mmmt in the wu-_e__m
1.:.!:3& @) 154A
(4)

..:'.1.' .l' :ﬂlm s

'L va

e

(LY

L AANN—
(1) 035A (2) 1L.OA
(3) L5A (4) 20A

. ﬁaﬁﬁ%aﬁaﬁﬁmf&gﬂﬁa

sl gk & e £, frdl
;ﬁﬁhnaﬂﬁlﬂi%ﬂmﬂknﬁs}j +
(5.0 km/s) i 7 Frma &or (1.00
1012m/s) 2 14f2 B = (300 uT) 1 &,
74 foree 89 E 2 (R B m, = 9.11 =
103 kg g, = 1.6 x 10717 C)

(1) (571 +40j-32k)NC

() (-577-40]+32K)NIC
@) (s7i+40f-32kNC

@) (57i-40]-32%NC

. H1 yRETd! yAen A %1 ar, e

gedH 10 g 91 T 25 cm B,
0.2 T % wHanr afts by &7 §
dra-arg 7 PP 2 | a9 3 variea
aur

(1) 120A

| _ 2) 1.54A
(3) 1.96A
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191, A 200 tum closely wound circular

fé‘m“ m

eoil, of radius 10 em, carrying a
current of 1.6 A, is placed in a
verical plane. It is free 0 rotute
about a horizontal axis that coincides
with its  diameter. A uniform
magnetic field of 0.72 T exits in the
region and imdally the coil axis is
parallel to this field. The coil rotates
through an angle of 90" under the
influence of magnetic field. If the
moment of nertia of the coil is
0.1 kg m?, the angular speed acquired
by the coil is (nearlv)

(1) 12radis (2) 20 rad/s
(3) 32rads (4) 42 rad's
192. Which one of the following materials
15 not ferromagnetic 7
(1) lron (2) Cobalt
«(3) Nickel (4)  Aluminium

193. A bar magnet of magnetic moment
15 11T lies aligned with the

1 uniform magnetic field

koo Y gxtermal source 1s

4 I e magnet so as to

o ) n el miament l'!l'.ll'!lﬂ'ﬁill.?
f:,",. ¢ { slddncovion, The work done
T By Al cxl JUTCE 15
g Vst ol (2) 0.66)
=~ ‘I_‘r": w{-}l o [4] l'!.l.'-'l,l
< \ 194. A circular wire loop, of radius 0.1 m,
5 Iying in the plane of the page, is
o a0 located in the region of a magnetic
--'.""_,,.-"-'-"{ field that is perpendicular o the
i plane of the loop and is directed out
of the page, The magnitude of field is
ﬁ. given by
p B=501+ 101+ 4
,fé/-ﬁ: where B is in tesla and t is in second.
Q*" 8P The magnitude and direction of the
emf induced in the loop, att = 55, is
r& 'l..."-"' 1)/ 1.9V, clockwise
Y F? Iﬂﬁﬂuﬂtwim

_,.';

F_.

193.

194,

aﬂﬁﬁﬁmw Mm@
et 21 O 8, el e A
% | 7z 39 = & AU A am s
gftd: o HCHHA R | AR 0.2 1
o1 e e A e 8, o
S 1 VBl 1 34 36 8 % T
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90° W gH S & | 9 S9! % we
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HIViR =t 2 (T

(1) 12rad's
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20 rad’s
42 rad’s

(2)
(4)
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o a
(1) S-mfr+3)

long straight wire and a square loop
of side *a” as shown in £ fure is

) Hy,a 1 | | ll.]
2 n p =
=) an \ X
Hod a)\
3 =——nl]+
() T \ X |
2418 Ir 75
(4) 5 In {1+ z |
196, A - with an ideal batter
wenl i a unilom
) fiold. a ficld is directed
nto the plane of the page
040 | 15 uedronsing in magnitude
| 1L /4. The resistance
u ) Q. The current,

the loop s

r [T
[
4 | 5¢m
’ )}
il
)
3 5V
1 3
i (1) 023 A

(51)

195. forsft v 1t e 3 [ 2 3 FNHR
v, S wiva i gat sen R g
& #19 I U 8
el
— v —]
(1) %Eln[i-f-%]
) %ln[lv%]
(3) i_;llnlh%}

196.

(4]
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'IH,. A rod with reistance R lies across
frictionless mndm:nng rails in @

uniform magnetic field E-.- as shown,
The mails have neglegible resistance,
The force, that must be applied to the
rod to pull it to right at a constant

speed v, is
r ——n
) ; ® ® ®
L @ e ®
| ® 8 e
LI
{1y BLwR (2) B-Lw/R
(3) BL2wR (4 BLy

198, A solenowl, 90.0 cm long, has a

cross-sectional area of 20.0 em?. It
has 900 twms of wire and carries a
current of 5.0 A. The total energy
. stored in the magnetic field of the

solenor ‘seting end effects, is
(e
(1 vy, 2y 23210
{ EEYs M-y D53

199. An volf applied 10 a pure
inductu., wurrent in the circuit
lags the voliage by

v (1) one-fourth of a cycle

(2)  one-halfof a cycle
(3) three-fourth of cycle
(4) one cycle

200,

A sinusoidal voltage, of E_ =200V

and frequency 50 Hz, is applied to a
senies LCR circuit which contains a
resistor with R = 3 €, an inductor
with X, = 8 £, and a capacitor with
X =440, The average rate, ot which
, energy is dissipated in the resistor, is

) 240w (2) 480w

(3) 2400 W (4) 4800 W

]

198.

199,

200,
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1 sfn Jawia & | Fam =g
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B°L wiiR
BL v

(13 BLwR (2)
(3) B*L*v/R (4)

90.0 ¢cm =t fodfi ofenfos #
mgmmﬂﬂﬁ'ﬂ'fﬁl 20.0 cm- 7
=i} AW 000 T & N ITEE S0 A
g wanfsa & ot ? | uienfes S
g &7 H gfaa 59 I, F=
yoTE 1 398 T g, B (smem)

(1Y 121 =10%) 2y 2321020
(3) 283=102J) 4) 0531
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(1) =% =i o Sl
(2) = e

(3) = 6 A <rard
(4) HuEE

e LOR vt wfoe, R whns
R =30 W& X, = 8 wur quiie
Xe = 4Q wifom &, w50 Hz @M
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