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PHYSICS

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

, 5
1542 K, then the increase in the temperature of the gas in B s, (y = 3):
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I'he temperature of a perfect black body is 727°C and its area is 01 m®. If Stefan's constant
is 567 = 107" wim® k4 then heal radiated by it in 0-3 minutes is -

(1) 1701 eat (2) 17010 cal

(3) 102060 cal 4) 10206 cal
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83. A source of sound producing wavelength 50 cm is moving away from u stationary observer
with :Sl-ll'l speed of sound. Then what is the wavelength of sound heard by the observer ¢
w8 &30 mdfo 50 em ddodBggo de §ad ad 8 I3z dovsoos* ey
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(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 :
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B5. A water film is formed on a glass-block. A light ray is incident on water film from air a1
an angic 6G° with the normal. The angle of incidence on glass slab is. |given g = 13,
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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 e 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 15 o med Sar&H>dabndd S08d Biforrsd So¥
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(3) 30 ¢cm a'z,fgaédu o SHogrsed €080 40

(4) 15 em Fgodde Ho Prsd Ebfo 50
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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 :
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(1) 0685 mm Wﬂ-ﬂﬁﬁﬁ 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
is :

Vol (him 5700 ogro 5088800 45° Tudd (Podnsd s D850 BodD
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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 :
wabimod PdP 10em wahIpod |rsofo | Am? Ko of wdidry oe Ry ABC
oF dHowriry (Bzhmo g Phzo AB Tob aodads. huo AB ED
10 cm wond, Dokl € 58 wahdod [bio :
(1) 1w0’T 2 10°%T
(3) A0 T @ 1007
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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 (2) [MLT]
(d) Power (h) [ML™'T

Bod 8¢ orbodo 88 Howododd 8 JEorE =STSndw !

(@) S'das |B3gBeisn (e) [MLT)
(b) (oS855 (0 (MLAT
©) bassw (g) [MLT|
(d) ¢ g (hy (ML
(a)-(D: (b)-(g); (c)-(h); (dy(e) (2) (@) (bX(g): (chLe) (d)}-(h)
(3) (a)-{g); (by~(h): (c)-(D); (d)-(e) (4) (a)-(g); (by-(h) (c)-(ey (D

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[Al—ﬂ] ‘Mrn
A+B

(A+B) 5:0050 (A-B)en Body Hoden. 48 HOS H048H, A J04%H Sogg
' :

(1) cos™'(A/B) (2) cos™'(B/A)
cos™ [ﬂ) dArdedn
@ | Avn () t=g
Rough Work
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92. 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 ?
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93. The acceleration of 3 kg mass in figure shown is (assume g = 10 m/s’) :
Dodns® Srdwds, 3 kgo (BHgocd Wo¥) $e8mdn (g = 10 ms o BEtud) ¢

2kg Ikg
(1) 3! m/s® upwards (2) Zero
(3) 164 m/s* downwards \yn/ 34 m/s* downwards
(1) 34 m/s* 8 (2) Ardgdm

(3) 163 m/s® Bod%

(4) 3% m/s? |Bos%

Rough Work

IR



ﬁ AM2011 D

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 :

s§S0dd ¥ Folghd 8 vomoen uf WL Doywdio. eo b&;ﬁ‘i %
Sag e \'5‘\5;‘)!'3 TowdWmde oR Koz 456‘ 25% Aﬁgﬁ‘w;&ﬁ‘ bﬁalt?‘:\}ﬁ
26 TENFIond Twdo Hwodo :

(1) 4 (2) ox

(3) 8x 4) 2x

95. A shell is fired from 4 cannon with a velocity *v" at an angle ‘0" with the horizontal. 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
aller collision is

&8 Ddoh Hod £ Meds ‘v FAsnsS 33z 133088 848 0 Eeiwn
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il) 2vcos® 12) %vuus[l
( v cos B (4) veosd

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

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

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

2 em argodn o 508 S Hexss DYD SED ot HaFH D56
S308 Bem agddn do Hmsd D€)S 800055 DADS grAsn Wel
|BSgor? So(ssw

(1) 2853H. SoEdw So0d 2cem B¢  (2) HAFZY, Yo8s» Sv0d lem 8¢

(3) £43%, So¥dn %0d 2 om 54 y&&gm. Sodn ol | cmSF
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97. A uniform chain of length */" is placed on a rough table, with its length ;[ﬂ} 1) hanging
over the edge of the table. If the chain just begins to slide off the able by itsell, the
coefficient of friction between the chain and the table is :

&y 50, ddbam a3y o¥ Aok of A65 20D sodndSd. oW
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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 comact of the Hings is :
a8 |Sdgord 'm' Hooase f TGN fo TVody dyersd Ooen o8 odd
w8 eNMm (D5 (958 esd wddd. dode w38y Dokl Mo Far
S58% dood® B36)Tw wfo Jowd Se89 2488 (grdifde -
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(1) 5mr ) 6mr
S

(3) mr B 3w

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 fromt =011 = 3s is :

0Smargrddn o wf JFsn §8a Birodd dodn ghom 5&dsyb.
N¥)0 RBI0D adbeod0d SIE3n 6 ndls HE SgEeos SDosHsHs)s.
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 =arth with a velocity equal

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

by the body is :

Frd aDBdodn S0d 28 SWNH JLdwHr L. Frd dordhd A0
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101. The time period of a simple harmonic motion is 85, ALt = 0, it is at ils equilibrium position

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

28 V8¢ o8 Sodo Wel) Goadds sedn §u -0 L§ ed o
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102. An Aluminium and Copper wire of same cross sectional area 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
15 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 @ [Y,, = 20x10"" N/m? and
Y, =2x10" Nm?)
2:3>dHo 08 €0, o3 ;‘nésﬂad Brogin fo woogldcho $r0dn o
Shen wf BH 8 Odfe Keud w850 & S 84 a8 DG &4
wgrdSuds Bvsad, T T ad) Dedds Y Fod adhd Sordbohwdia.
G DESs 8 PGS’ anddn vHMmEe 21 mm sond. soghiddo, ovh
dhe PdHost Do -

[Y, =20 = 10" Nfm® and Y, = 12 x 10" N/m?)

(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 sutface energy ol a hiquid dropas E. I is sprayed into 1000 equal droplets. Then their
surface encrgy is

&8 |di Doduy) elde 48 F wd 1000 J3035 W3 (68 Dodipesn
Fduwedll wopd 0 42080 48

{1y 100 E 10 E

3) F (4) 1000 E

104. A liguid flows through two capillary tubes A and B connected in serics. The length and
radius of B are twice that of A The ratio of pressure difference across A and across B is :
(8¢ Sendodsd Tods $4arP¥w A 5005w Bo orgor 28 ($ddn D308,
B @) PdH 50050 gdrdsn A o8 o) DPoR). A DSl Sidg S0
B D300 Sogg LES Sgergdive VR8¢
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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 udd) Tong Fodsd ol bEsos
AoSm $D)5 devd X 110°C 3¢ & 9433 :

a0 ) 3B
M 1o ) 5g3

110 83
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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
cocfTicient of lincar expansion of A, then the coefficient of linear expansion of B will

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

ef wdd) Tded W PV dye Vg OIS Irdadss. ABCD
BFhs” sasudd 20A5 5D
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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 gond wold o8 Srdfod® ol od [wrdofo ‘M de o¥ Soarohd) odo
@5 (8THod® Ird w5ds swo T Erod el S Soardhdoerods
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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

110.

I
electric field at the midpoint of any one side ol the square is, [lalu: e K] :

e ¢35 Do eTaes (Hg) Hadn FEH I do SSHIPH Ico 3¢
sofadaron. & S&EHY B o8 o D) Hgg Dot &4 ¢oB LS
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(3 J5-12 (4 5
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Consider a parallel plate capacitor of capacity 10 ul- filled with air. When the gap between
the plates is lilled partly with a dielecine of dielectric constant 4, as shown in figure, the
new capacity ol the capacitor i« (A is the area ol plates) |

MOE Jond PErosd Dulo Frubd IRI; IFNY 10 pF wbfed. vofo
Sadg ¥ 2Ty FE¥omr, Do SebSeum, 5 Roroko 4 Ao §'@E0s
NoBoYd. S>WLE Twe) e Sarhd, @8 d A Deso davegu) o

“___I.l"q'_l A2 | A4

« )
mo / /// D

e

.|, dielectric
'dZo

(1) 20 uF (2) 40 pF

(3) 25 uF Mﬁ uF

Rough Work
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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 js -

DHoS® DY Soohost @3}3&5 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). 351 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,’, 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¥ wrghB, r’ &S0 Ko A& g8
EO2ID®E, VgE swo ‘& Q T 900 @838 wonod. v wrgwdd ‘r,
A8'S0 Ko Jo6°K N6 508 E§QDIYP%, o8 srwo ‘S ©0d 6%}0‘"3 &éag

YoN0d, wowd T’ Dend :

r;

(1

1
l'|2
(3) J.?@/ @

1
(2) E(l'l +1)

Rough Work
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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 &‘@.oﬁwﬁ&od's B vod eidds 0°C 38 %08 aidd °C. o ddogoryol
oo (E), 38 908 &FAS (Vo &g ADS |mRse v¥Smo, E=at + b*s®
drdoddd). a = -224b eond, ¢ GPSRMY 6P, ISTHS P (HSeo

S&dm, 3(H "‘063053506‘ :
(1) 224, 445 @ 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 agrdo do Jyersed BY g orgor IBgS (ST e, @D Fo
Dod) HE ABHBS wohIpod F(& (W8 B Jeod 1T, wond 84 S
w50 Tolo 0D fIr &r8os® B dewd :

1y &1 2) T
@ 3 @) 16

I
3) 8T (4) Z,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 2IsTI8 FOLITE.
L“fodgéa), Br2oeb lo Hogg HEIm 90V, 60 Vo 53‘332&)0536_ Sa® 60b. ek
V&G0 Edo By sod ITYcHS @

a©,
(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)

a8 P8 YAy o Ko Gigs BH4S* B A D&ag s (RS %Sy0. o
£82 JBr0d8 wohIpos (&) [@6m wodo =4 % 10° T wowns 88
PErodd $00d, S8mo 39, oo S30D 4em Srdod® a3y Dodody 54
204 w08 |DEn HOSrmo Jod 2

(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 onc path is double that of the other,
I« 107 ms™! is the velocity of the electron in smaller cirele of radius 2 = 10~ m. The
velocity of electron in the other circular path is ;

o8 wdhdpod E (Sos®DE Bods Doggbes 3% F&H Fores 9F20055 0.
v DI) Hersd dpost B33E30 TJodeow. o8 Do k) Fgargo
To&® Bgo Wwgy FeIgDd BUoR), wogys ddo 1 x 107 ms! wons B
O8) B)E TgrgIe 2% 1070 m wond F&E $)8 BEootd Jos el Fdo :

(1) 4 % 10" ms™! (2) 4 % 10° ms™!
(3) y/m? ms™ (4) 2 % 10° ms™!
Rough Work
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118. When a light of photons of energy 4-2 ¢V 1s incident on a metallic sphere of radius 10 cm
and work function 2-4 ¢V, photoelectrons are emitted. The number of photoelectrons liberated

before the emission is stopped, is (¢ = 1/6x107" C and = 9x10? N-m*/coulomb?) :

dne

48 42 ¢V o 508 P& Se, 10 cm Sgrgo, 24 cVe B (dFao do of
Sy Mo v830 WolSHd =od Jogihem agréiiferon. agrdo
onTH Su0d S8% dddothy $08 Jupede Dowmg (¢ = 16x1077 C

Sa0 o R 4 = 9% 0" N-m?icoulomb?) ;
dne,
() 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 "¢’ is the veloeity of light, the mass of Helium nucleus formed will be :
L5 6,80 ‘m (53003 Ao Bods dogdboio ToBsen Bodlo Tod, of
rbobo Jodfom J8)E5Yds Dddethy 18 E wPd 8335 0o
do|dZo Wugy |8Sgor? (‘c’=5708 Fio) :

k L
2m+—

() =Wy (2) y

E E
(3) m+ ) A5

[

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 (0 be equally shared between
the load and zener, then the values of series resistance (Ry) and load resistance (R, ) are :

120-180 Vo arghe® 30 T of 438 g2 dahosso PO BEHo~ 110 Vois,
250 mAvS: 8 608 88 TWinoo. H0G Ddgdysadro. ol 6o
So0cdn #2380 Sy dHomr doEBBIod, (e 8'¢o (R 978 Do
(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



