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PHYSICS

81. Two cylinders A and B, fitted with pistons. A and B contain equal moles of an ideal

monoatomic gas at 400 K. Piston in A is free 10 move, while piston in B is held fixed. Same
amount of heat is given to the gas in each cylinder. If the rise in temperature of the gas in A

S
15 42 K, then the increase in the temperature of the gas in B s, (y = :j'] .

OBrS Brdy £ONS J¥BOSrm &) sosug 400 K ¢ Soheoisoest
Dhodnds A S0dn B grdrod® ad)6. AS*D Snhofsy SgEyT ESofuds,
BS'D Swlofsn ¥SofHoa sodwdisd, Todk 2rdod®) rdnHisn 53
AR B0B ADNIPG, A PrDINE'D D) adfdée® Blahise 42K, wons

5
PrO5nd') Tang aFiMSS® Dotde. (y= e

(1) 35K (2) 92K
L%{IK (4) 21K

-— - -

Ihe temperature of a perfect black body is 727°C and its area is 01 m?. If Stefan's constant

82.
is 567 x 10 Wim? k', then heat radiated by it in 03 minutes is -
(1) 1701 cal (2) 17010 cal
(3) 102060 cal (4) 10206 cai
u§ DOYPg )5 SWY 6FUNE NTC S0 @B Fwogsa 01 m F
ROroESn 567 107 Win' k! wows, odd 03 dhhdwed® Jssmsy Jahnds
Gcuod
(1) 1701 366 (2) 17010 2&%a
E)" 102060 Es*0 (4) 10206 B3&*n
83. A source of sound producing wavelength 50 cm is moving away from a stationary observer
1
with 5 th speed of sound. Then what is the wavelength of sound heard by the observer ¢
w8 &30 mdfo 50 em ddodBggo de §ad 8838 ddr dovdsost ey
l
20k0nd $0D &rdom &gd Jhost 35 Sod 588 A%Sost as B,
H0%0Hd 2F g3V 88od Bggo Jod 2
(1) 55 em (2) 40 cm
60 ¢m (4) 70 cm
Rough Work
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84. Two identical flutes produce fundamental notes of frequency 300 Hz at 27°C. If the temperature
of the air in one of the flutes is increased to 31°C. the number of beats heard per second
will be :

God DOgRdrargs SxdPes 27°C S48 300 Hzo FRRIgo do (FEHY
Ppgoredy adydyo ﬂﬁ_:am. o SwEPed* uf oD D afdS 31°C
RWONT, NESED VDo Ivyodare DHowg

[ﬁ,\/é,

(1) 3
(3) 1 “4) 4

B5. A water lilm is formed on a glass-block. A light ray is incident on waier film from air at
an angie 60° with the normal. The angle of incidence on glass slab is, [given g = 13,

4
M= 31:
Lf e 853 8 N8 IE 6388, D o8 DY 6B wf 508 E8mo
vowod' 60" S'mo oy DE3H0056. w8 me 85 TH HEIFmo.

t .

A=

|Serodo, by IS5, = 3
e | I_] gin_l ﬁ
(1) sin 5 (2) 9

(3) sin '[Ef} (5)/55““'[%’-5]

86. A thin bi-convex lens of focal length 20 cm is made of glass of refractive index 1-S. When

9
it is dipped in a liquid of refractive index -, it acts as :

(1) Convex lens of focal length 15 ¢em
(2), Concave lens of focal length 30 cm

Convex lens of focal length 30 cm
(4) Concave lens of focal length 15 ecm

SEFSS Mmofo 1S5 o med Sar&H>dabndd SwSd Bi%oyrsd So¥

Tgfgoddo 20 cm. & Sosd) IEFSS Mefo % fo |8S506° SwoDIPE:, o
$b80 & Jdom (DBOW0B :

(1) 15em a:-z_iaoéda fo Howsd fb¥o HT

(2) 30 ¢m TPgoddo o Yersd s5bfo 5T

(3) 30 ¢cm a‘z,fsaédu o SHogrsed €080 40

(4) 15 em Fgodde Ho Prsd Ebfo 50

Rough Work
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When a light of wavelength 4000 A in vacuum travels through the same thickness in
diamond and water separately, the difference in the number of waves is 200. Find the

5 4
thickness, if refractive indices of diamond and water are 3 and 3 respectively :

drdgodt édﬂr‘iggsu 4000 A o 508 2.8 Sroddy Ko Slzdn So0csn st

DBEm SairdoddPds Somre Hopgd® dar 200 sond, v HodBn Jod?
4

5
Szdn S00dn I8 SEFSS Meser SEHHm 5 So0as» 3

(1) 0:685 mm _(2y0-0685 mm
(3) 685 mm (4) 685 mm

Two polarizers have their axes inclined at 45° 1o each other. If unpolarized light of intensity
|, is incident on the first polarizer, then the intensity transmitted light through second polarizer
I8 :

Bod (i s™0o v o hcﬁgﬁ*mo 45° Budd [Godnsd 5 B850 Bobdd
o[$dd 508 838 | wond, TodS (Insd oo [Bresthy so8
s158,

s Iy
Wy @ 35

(3) 1 (4 0

89. A magnet of length 10 cm and magnetic moment 1 Am? is placed along the side AB of an
equilateral triangle ABC. If the length of sides AB is 10 ¢cm, the magnetic induction at
point C is :
wohimod Pdd) 10em wahIpod |grdefo | Am? Ko o wdhargoe Ry ABC
od ddowrdre (BZhzo T, Heo AB Job aodardy huo AB 8D
10 cm wond, Dokl € 58 wahdod [bio :
(1) 1w0’T 2 10°%T
(3) A0 T @ 1007

Rough Work
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90. Match the following physical quantities with their respective dimensional formula :

(a) Angular Momentum (e) [ML?I?)
(b) Impulse O (ML
(¢) Pressure (g) [MLT]
(d) Power (h) [ML'T?

|Bod &8¢ orbodo 88 Howododd 8 JEorE =STdsndw

(@) S'cdass (BSgFnsm (e) [MLT7
(b) (oS855 (0 (MLAT
€) bassw (g) [MLT|
(d) ¢ g (hy (ML
(a)-(D: (b)~(g); (c)-(h); (d}-(e) (2) (@) (bX(g): (chLe) (d)}-(h)
(3) (a)-{g); (b)-{h): (c)-(D): (d)-(e) (4) (a)-{g); (b)-(h) (c)(e); (d)-(N)

91. Two vectors are (A +B) and (A - B). The angle between their resultant vector and A
15 !

(1) cos'(A/B) (2) cos'(B/A)

(3) cos I[ﬁ—B] Mrn
A+B

(A+B) 5:0050 (A-B)en Body Haden. L8 HOS 2048, A J04%H Hgyg
§' oW :

(1) cos™'(A/B) (2) cos™'(B/A)
cos™ [ﬂ) dArdedn
@ s Ars () Arsg
Rough Work
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A ball is dropped into a well. The water level in the well is at a depth ‘h’ below the top.
If the speed of sound is v, then after what time the splash of sound is heard ?

af 208 wrdS*E BETohwdss. v IS B Sod VY Hbdn ‘h' Sfded
o, ¢ TAdn v vond Jod sodw dHhard wod HED ais EETEY
(Splash of Sound) 2S5 wdadi0d

2 1 2.1
o {5 o
7 | E3
n 2] 7,1
Sl ”‘J/"Nghﬂ}

The acceleration of 3 kg mass in figure shown is (assume g = 10 m/s7) :

Dodns” Srdwds, 3kgo (BHgord To¥) Sidosw (g = 10 s m SmEtud)

80N
| kg
2kg kg
(1) 3% m/s? upwards (2) Zero
(3) 164 m/s* downwards \yn/ 34 m/s* downwards
(1) 3% m/s® 8 (2) Ardgdw
(3) 163 m/s® Bod% (4) 3% m/s? |Bos%

Rough Work
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94. A bullel is lired normally towards an immovable wooden block. It loses 25% of its kinetic
encrgy in penctrating through a thickness "x" of the plank. The total thickness penctrated by
the bullet into the block is :

808D ¥ Fologhdy 8 voworr a8 wBE LoynaIL. w8 6358'E X
S0d0 TEH)ED Fowdlpds D ABx A36* 25% IHonsO. 03968
288 T Rdond Tude dodo :

(1) 4 (2) ox

(3) 8x 4y 2x

95. A shell is fired from a cannon with a velocity *v' at an angle ‘0" with the honizontal. At the
heighest point in its path it explodes into two pieces of equal masses. One of the pieces
retraces its path and reaches the cannon. Then the velocity of the other piece immediately
afler collision is

L8 Ddoh Hod £ Mol ‘v FASnS 33z H3r088 84S 0 Eedwn
donder Doypdio. wb 85 SrdH A0L FIsue' ok B33 (SSgordeen
Ao SxSoon |LOJceds. a¥ SwE) 500N vl Srdod® (Bardod HEOAD
Bos6. 205 Tobd Todd Lw¥) JdS»

3
il) 2veost (2) Evuus[l
( v cos B (4) v cosl

96. A uniform metal disc of diameter 24 cm is taken and out of it a disc of diameter 8 cm is
cut off from the right side end. The centre of mass of the remaining part will be at

(1) Left side, 2 cm from the centre (2) Right side, | em from the centre

(3) Right side, 2 em from the centre (4} Left side, | em from the centre

Aem rgndn fo 808 S'oY SHeres DS BWER o LAZY DI
S308 Bem agddn do Hmsd D€)S 800055 DADS rAsn We
|BSgor? So(ssw

(1) W8589, So|8dw Hod 2em B¢  (2) HAFZY, SoEsSn S0d | cm 5

(3) £43%, So¥dn %0d 2 om 54 y&&gm. Sodn Lol | om 3¢

Rough Work
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{
97. A uniform chain of length '/ is placed on a rough table, with its length -r:[n} 1) hanging
over the edge of the table. If the chain just begins to slide off the able by itsell, the
coeflicient of friction between the chain and the table is :

[ 285 5D, 25:68m a3d) 28 Fevde nf A8% 20D sodndSd. oW

dlodueiom po %008 ol DFdnm 6d)dypd. p0%H Mok Sadg

Ao Ddo Hofdu Dwd
|

) ==

n+l

¢
P EHSt ;l‘.n?U Fridn we woddiod 3@&:150;5}'&, 2OB ad) Moo

=1
n-1

&} === (4)

n+l

= -

98. ‘Two circular rings of equal mass (m) and radius (r) are placed side by side, touching cach
other. The moment of inertia of the system about langential axis in the plane of sysiem
passing through point of contact of the rings is :

a8 |Sdgord 'm’ Hodasn ¥ Fgrdidn fo Vody dyersd Ooew o8 oIl
w8l N (D5 (243 eSS wdId. doMe DyF) Dodul) Moo Har
563 Sood® 080 wio Jowd Sg89 mddg @rsiEsy -

3

(1) 5mr ) 6me
5

@3 5 mr’ @3

99. A wheel of radius 05 m rolls without sliding on a_horizontal surface, starting from rest,
the wheel moves with constant acceleration 6 rad/s®. The distance travelled by the center
of the wheel from t =0 101 = 35 is ;

O5Smargdrddn fo of SFsn §8a vdrods dodn erdhoa F&dso.
N¥)0 RBI0D adheod0d SE3n 6 ndls HE SgEE0s® IDoSnSHS)B.
1=0 308 (=35 08" SES0 IDod Erdsn !

(1) 27m @35 m

(3) 18 m (4) Zero (473 g5)

Rough Work
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100. A body is projected vertically upwards from the surface of the earth with a velocity equal

to Em escape velocity of earth. If ‘R’ is the radius of earth, the maximum height attained

by the body is :

Frd ad0dodn S0l 28 SWNH JLdwHr DL Frd dordhd TAsns

3
7 Sod FS08® HEDoInAIB. FrD: Tg>gsn ‘R’ sond, © S I

K80% I8 Dend

9 . 9
—R —R
\/? (2) 8

101. The time period of a simple harmonic motion is 8s, At { = 0, it is at ils equilibrium position

The ratio of distances traversed by it in the first and second seconds s |

a8 V8¢ o E Jodo TWwE) Foarddd sodn 0 100 $8 ed oD
ddoer LA 400, ©b 20, TodSd WEIS' (HAIrSolS Srddwe G )B:

1
o % o 4
1 I
» 5 @ 3
Rough Work
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An Aluminium and Copper wire of same cross sectional arca but having lengths in the ratio
2 . 3 are joined end 1o end. This composite wire is hung from a rigid suppont and a load
1s suspended from the free end. If the increase in length of the composite wire is 2:1 mm,
the increase in lengths of Aluminium and Copper wires are : [?M = 20x10"" N/m? and
Y, = 12210 Nim?)
2:328Ho Jh8 €0, o3 h#sﬂad Brogin fo woogldcho $r0dn o
bden 25 3H T8 Ds0w Sood wASD. & ES 84 8 038 84
ugrfdusH DAodad, ‘fasﬁ.:,rr as) Codd 3P Fod whd Sordbohwdia.
i DoEds 8 AP’ Swdsn wHIMGe 2| mm wend, soigodaho. oof
dde PdHos® DhMdow
[Y,y =20 = 10" N/m? and Y, = 12 x 10" Nim?|
(1) 07 mm; 1'4 mm 12y 09 mm; 1’2 mm
(3) 10 mm; I} mm 5_4,}”6-& mm; |5 mm

S

103,

The surface energy ol a hquid drop s E. 1 is sprayed into 1000 equal droplets. Then their
surface encrgy is

o8 @5 Dol ovtse I3 F. ©8 1000 H3rd 03 (68 Dodmesr

Fdupeddd voyd VU sd0d0 48 ¢
(100 E '-(I(Hl E
(3 E (4) 1000 E

104, A hquid Mows through two capillary tubes A and B connected in series, The length and

radius of B are twice that of A The ratio of pressure difference across A and across B is :

(A" Sododd Tods THarP¥w A 0050 Bo orgor 2.8 (Bidn (D508,
B @wg 2dH H0din agrdin A g Som) DgoR. ADS0 Sodg SH0dw
B D360 Sudg AT I Sgerpdine 08

(1 4 (2) 2

3) 1 (4}/(

ﬁnugh Work
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105. At 10°C, the value of the density of a fixed mass of an ideal gas divided by its pressure is

*7. At 110°C this ratio is ¢

10°C 3¢ g8 (Sdg0°8 Ao a8 ©dd) Trond Foddsd ol bEsos
rhoSm $Dy% devd X 110°C 3¢ & 9433 :

] Ex 2 Ex
M 1o ) 5g3

110 83
G) ¥ %—ag

106.

When a liquid, filled in two vessels A and B of equal volumes, is heated, the coefficients
of apparent cxpansions ol the liquids are found to be y, and y, respectively. If @ be the
coeflicient of lincar expansion of A, then the coefficient of linear expansion of B will

be :

VAT Fod ID0LIrno KOAS Tody rSw A Bod® Jobwdd af |Samady 248
VROPS (B3 Syigargss Mestes SKBM v, 7, S0c® A T 8dg
T8 KomEdn o, wond B Wk BSs g8 HomEde ¢

fa—% Y, Y
(1) 25+ @ 5o
A=Y =
[yfa_]?_l+ul [4]_ _|3_1_al
Rough Work



ﬁ AM 2011 D

107. P-V diagram of an ideal gas is shown in figure. Work done by the gas in the process ABCD
s

28 wdd) sded wog) PV dye Digdn dodus® Irdad36. ABCD
(REchS® saludHE 28A3 DI

P 1T
L E———
8 :
Pa '_;_l:}'“%:"ﬂ|l
. . "
Vo 2V, 3V, vy
) 2y, QL Y,
(3) PV (4) 4PV,

—_— — — — = —— — —

108. A bar magnet of moment M gives a lime period *T" at a place in a vibration magnetometer,
Four such similar bar magnets are placed in the frame one over the other out of which one

magnet is placed with opposite polarity. The new time period is

8 Zobhd wold o8 Srdfod® ol od [ardofo ‘M de o¥ Soarohd) odo
@5 (8THod® Ird w5ds swo T wErod Sroa DS Soardhdyeerod
w50 w8l gododdomsr, det oy ®dIo0emd) o Fyaren Se8THom
G080, DEnS® aodI . wdd £g u3ds swo :

T
(1) 5 (2) 2T

(3) T 4) 2T

Rough Work
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109, Four positive point charges ( 4q) are kept at the four corners ol a square of side */*. The net

I
electric field at the midpoint of any one side of the square is, [lalu: '4“3‘: K] :

areadfy ¢X Do eTaes (Hg) Hadn FEH I do SSHIPH Yco 3¢
soSudIron. & S&E(HY IBY o8 Pizo B, Hfg Doted ¢ sod LY

Ddagd E |do. (H;Kﬂ;&:ﬁ‘e&) :

| qu ’ 16Kqg

o o
8Kq Kq

(3) J5-12 (4) 5

— e . = r— e — e — o a —

110, Consider a parallel plate capacitor of capacity 10 ul- filled with air. When the gap between
the plates is lilled partly with a diclecinic of dielectric constani 4, as shown in figure. the
new capacity ol the capacitor is (A is the area ol plates) |
MOE Jond PErosd Dulo Frued oy IFNY 10 pF wbfed. bofo
S8g v 128wy FE¥omm, oot Srbidsumr, B E¥ Roroko 4 Ao §'@E0s
Jobodo. Sheb Gog F8 SHLY, w8)d A Sese JFwego)

H__I.l"q'_l A/ | | A4

s U

o

dielectric
'dZo

(1) 20 uF (2) 40 pF

(3) 25 uF g}/zﬁ uF

Rough Work
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111. In the circuit shown in figure, the ammeter shows 5 A current, voltmeter shows 250 V and
the internal resistance of the voltmeter is 2500 Q, then the value of R is -

DH0S® SIS SechHost @Q}gbg 5A (D), 5‘%» &G 250 Vo S DBy o,
S0 Dows W8y ©odkd)6°G0 2500 Q wownd, R Ddend

— D

o]

(1) 150 Q 2) 051 Q

(3) 510 Q (4).51 Q

112. A battery of emf ‘E’ and internal resistance ‘r’ is connected to a resistor of resistance L
and Q Joules of heat is produced in a certain time ‘t’. When the same battery is connected
to another resistor of resistance ‘'r,y’, the same quantity of heat is produced in the same time
‘t’. Then, the value of ‘r’ js :

Ddgiryof woo E, ©08038°¢0 ‘I’ Ko a¥ wgd, 1’ &S0 Ko A& g8
EO2ID®E, VgE swo ‘& Q T 900 @838 wonod. vl wrgwdd ‘r,
A8'S0 Ko 368 6 8 sDE E02IYE, ©8 o0 ¥ S wod aQ o8 ad8

YoN0d, wowd T’ Dend :

r;

(1

1
l'|2
©) J.?@/ @

Rough Work

1
(2) 5(1'1 +1)

47 R
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113. In a thermocouple, cold junction is at 0°C, hot junction is at 1°C. The graph drawn between
thermo-emf (E) and temperature of the hot junction (t) is represented by the equation,
E = at + bt’. If a = —224b, the neutral and the inversion temperatures of the thermocouple
respectively, in degree celsius are :

a8 B8P BKoS Igd Dod sFHS 0°C B8 208 eSS °C. ah dogor)o¥
woo (E), 38 208 &FAS (Vo &g ADS IS v¥Smo, E =at + bi*s®
drdodddd). a = -224b eond, ¢ sPSRMY 6P, ISTHS P (HSeo

S&dm, & ?oé_gof)o%oé"’ :
(1) 224, 448 @ 112, 224

(3) 448, 224 (4) 224,112

114.1f B is the magnetic Induction, at the centre of a circular coil of radius ‘r’ carrying a
current is | T, then its value at a distance of /3 on the axis from the centre of the coil
is 2
r angdrdo do Syerstd BN Kb orgor DSogS (DIWERB1RE, @R Sod
Dod) HE ABHBS wohIpod F(E (W8 B Jeod 1T, wond 84 S
w50 Todo 0D JIr &rSos® B dewd :

1y &1 ) T
O 4 @ 16
(3) 8T (4) %.T

115. A series LCR circuit is connected to a source of alternating emf 50 V and if the potential
differences across inductor and capacitor are 90 V and 60 V respectively, the potential
difference across resistor is :

2§ LCR (3 Seo0ird) 50 Vo Is70d8 Dogoryof wo 23578 FODITE.
l:‘fodgém, S>rwed e Hogg HEIm 90V, 60 Vo 5‘1‘3(3)0535 Sar 40d. e
V&G0 Edo By sod ITYcHS @

ar,
(1) 400 V (W

(3) 80V (4) 1600V

Rough Work
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A long straight vertical conductor carries a current of 8 A in the upward direction. What s
the magnitude of the resultant magnetic induction at a point in the horizonial plane at a
distance of 4 cm from the conductor towards South ?

(The horizontal component of earth’s magnetic induction = 4 = 10° T)

w8 2rdad NEJwH DKot Gigs BH4S* B A D&ag s (RS %Sy0. o
£82 131088 wohIpod (&) (26 wodo =4 x 10° T wons 8 3
Rdrodd dood®, dEnmg SR ST 50 5000 dem Srod ad) Doty 5¢
208 wdhd) o8 Ldn BOSrmo Jod 7

(N 242 x10°%T (2) 42 =105 T

(3) 4x10°5T ) 2=107°T

117,

When two electrons enter into a magnetic field with different velocities, they deflect in
different circular paths, in such a way that the radius of one path is double that of the other,
I« 107 ms™! is the velocity of the electron in smaller circle of radius 2 = [0~ m. The
velocity of electron in the other circular path is ;

&8 wahdmod E (Eos*DE Bods Jogrades 3% F&H Frest (2F 2003880,
v DI) Hersd dpost B350 TJodherow. ¥ Bo k) Fgargo
To&® Bgo Wwgy FeIgDd BUoR), DogyS ddo 1 x 10" ms! wows B
O8) B8 TgrgEe 2% 1070 m wond F&E $)8 BEootd o S Fdo :

(1) 4 % 107 ms™! (2) 4 % 10° ms™!
(3) y/:n’ ms™! (4) 2 10° ms™!
Rough Work
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118. When a light of photons of energy 4-2 ¢V is incident on a metallic sphere of radius 10 em
and work function 2-4 eV, photoelectrons are emitted. The number of photoelectrons liberated

1
before the emission is stopped, is (¢ = 16107 C and - = 9x10? N-m*/coulomb?) :

nE,

48 42 ¢V o 508 P& Ses, 10 em Sgrgo, 24 cVe B (dTdo do of
Sy Ao BdS0 WolIPd 0B Jugrydw agrddieton, agrdo
ondeh Spodk S6% DddeThy 508 Jugide dowg (¢ = 1:6x107" €

ﬁ:ﬂuﬁ:a-‘

= 910" N-m*/coulomb?) ;
dne,
(1 625 = 10" (2) 125 = 10
A r2sx 0 -7 (4) 625 x 10"

119. Two deuterium nuclei each of mass ‘'m’, fuse together to form a Helium nucleus, releasing
an energy I I '¢’ is the velocity of light, the mass of Helium nucleus formed will be :
L5 6,80 ‘m (B5g0°3 Ao Tods dogdboio FoBsen Bodlo Tod, of
rbobo Jodfom J8)E5Yde Dddeothy 18 E ewPd 8335 O
do|dZo Wugy |8Sgor? (‘=508 Fio) :

E E
2 - =it
(1 ’""’c: (2) o
E 4
(3) m+ o2 (4) o2

120. A zener diode voltage regulator operated in the range 120-180 V produces a constant supply
of 110 V and 250 mA to the load. If the maximum current is lo be equally shared between
the load and zener, then the values of series resistance (R) and load resistance (R, ) are :

120-180 Vo arghe® 30 T o 4586 g2 DahoEso 6 Do 110 Voio,
250 mAoS: 8 AE'crdE ady8 Whios. H0L Ddgsygardro, w8 a6'do
S0y #3580 Sgy ddom doSE'BOI0d, (dd D6'Go (Ry, 6 G
(R ot doddehd Jwidw :

e

(1) R, =709; R, =280 Q (2R, =440 Q; R, = 140 0
(3) R, = 140 ; Ry = 440 Q () R_ =280 Rg =70 Q
Rough Work



