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PHYSICS

81. If the force is given by F = at + bt* with ¢t as time. The dimensions of

a and b are :

worny ¢ &° fe ) ie, |Frhodalds woo F=a + bt® sondsS® a Hock
b o Guf) e :

1 MLT* MLT? o MLT S, MLT
@ ML*T3 ML?*T? 4) wML21r3, Mrir*

ey
82, K and B are two vectors of equal magnitude and 0 is the angle between them.
-3
The angle between A or ]-?: with their resultant is :

A 5008 B o $5m8 S08mmo fo Jokh S6¥es. o8 ®Ey 5°mo 0 &8
508 $6¥% A 8o B s6¥ol Sy fo 5wo

1) o4 2 o

(3) 260 4 0

83. An athlete completes one round of a circular track of radius R in 40 sec. What
will be his displacement at the end of 2 min 20 seconds ?

R ogedo o of SHened Seoedy of Barmethdh 40 DESE® a8 Hof
3. 2 Vsndre 20 DEHe EHrE O8I FIFo¥o Dod?

(1) TR \/ﬁ} 2R

(3) 2naR (4) TaR
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84, A ball is falling freely from a height. When it reaches 10 m height from the
ground its velocity is Vj,. It collides with the ground and loses 50% of its energy
and rises back to height of 10 m. Then the velocity V, is :

(1) 7 mfs (2) 10 mfs
ﬁﬂ} 14 m/s (4) 16 m/s

&8 208 & od ey (8088 Hih&od. ©8 Hred Hod 10 . 2K 6®
e dyd od 300 V. 6 wod grd 4570 50% ¥4 §°¢How 10 o
QLS IABos. sond o Fo V) e

1 75 i (2) 10 S/

J® 14 5 @) 16 &

85. A bomb moving with velocity (4!‘.}3 +50] - 25!2) m/sec explode into two pieces
of mass ratio 1 : 4. After explosion the smaller piece moves away with velocity
[Eﬂﬂf +70j + 15.@) m/sec. The velocity of larger piece after explosion is :

o8 weom (400 +50) - 25k) &/ 36508° $O%0s. ARVHeSo Tosdo o
©8d To& doferr 4T*LH0d. @ Tod e Bdgoede A 1: 4.
ReSe Shard Dy Sow (2000 +70] + 158) S F6os® 8.
I edo EHars BE Sy SHe :

S 457 — 35k (2) 45{ - 35]
() 45k -35] (4) -35i + 45k
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86. A body of mass m; = 4 kg moves at 5i m/s and another body of mass

my = 2 kg moves at 10 m/s. The kinetic energy of centre of mass is :

my = 4 kg (SSgor8 o SReh 5i mis S8 WO 0. Hoaw my = 2 kg
SSgoe8 Ho S 10 m/s 3¢508° 8% 08. wond |S5g0ed BoSan Guy

Hds ¥ Dend

200 500

(1) TTJ (2) ?TJ
400 800

Jm} o J (4) oir J

87. A ball falls from a height & and rebounds after striking the floor. The coefficient

of restitution is e. The maximum distance covered before it comes to rest is :

&8 908 h 3% Ho8 Bosk 58, gD e8 884 B8 BDob. (Sevg

ST halo e oowdS’, ©8 JoeHBBE SBF FSe (HakBods HOK

Sredo
1-¢e2)h 1+e2)h
o fz2i o e
e
/ 1+e? A e2h
® |iTe @ -2
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88. An object takes n times as much time as to slide down a 45° rough inclined

plane as it takes to slide down a perfectly smooth inclined plane of the same
inclination. The coefficient of kinetic friction between the object and the

rough incline is given by :

AOR oo 3 Hod Sy 8088 edas Sen o0, wod Fende
DSBS Fodoo D Hod 8088 e S&n P00 F0® n Taw woawod.
Fododn GwEy Flasn 45° vond SHGH S KHHare Sovo Dy

(o] c‘ﬁ)fm thoedaia

~/m (1-%J 2) [ - J

n 1-n?

1 1

L 1+—
(3) o2 (4) =
89. The moment of Inertia of a disc, of mass M and radius R, about an axis which
is a tangent and parallel to its diameter is :
M Lﬁ&igmfﬂ, R mg&gu de wg e el E:-#,:, :Eaaa’a. Wg.ﬁm;ﬁ& HemoddomE
o) S8e hoae 3y oSy SHorr sEEy (EPHESD
LRSS : 3 02
(1) 9 MR (2) 1 MR
1 5
@ 7 MR J’{a}} 7 MR’
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90. A fly-wheel of mass 25 kg has a radius of 0.2 m. It is making 240 rpm. What
is the torque necessary to bring to rest in 20 sec ?
o8 H3Y Fro¥ S¥o (BS g8 25@@8&2‘& 0.2 m. 59 So0bd. wd Jswards
240 pherren SHod. oAV 20 sec 0F° DrroSE SHE TSRS |SArEAoSSODS
&:1’5&_ Jeoad  ?
(1) 2r Nm ,/é} 0.2 Nm
2
(3) . Nm (4) 4n Nm
91. A launching vehicle carrying an artificial satellite of mass ‘m’ is set for
launch on the surface of the earth of mass ‘M’ and radius ‘R’. If the
satellite is intended to move in a circular orbit of radius 7R, the minimum
energy required to be spent by the launching vehicle on the satellite is :
(Gravitational constant = G)
e GSHIEY 28 Sobod srdESin 'm |BS3ee8 Ho aS|HEtY) rd as08eo
$08 FArHHING. rd |BS5go? W argrdsn R. S asfsed TR
S g>lo fo S AT Lew Jodrooh BHHHTSHD St
By DoSods I8 ¥8: (M dorosn = G)
GMm 13GMm
(1) s \/{'QJ BT
GMm GMm
(3) R (4) 14R
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92. The displacements of two particles of same mass executing SHM are represented

n
by the equations %, '= 4 gin [lﬂt + —] and x; = 5 cos(wé). The value of ‘w’ for

6
which the energy of both the particles remain same is :
(1) 16 units (2) 6 units
(3) 4 units V14 8 units

BO¥ SovEs SoJod® o SSrS | SS30°8 Ko Tok Fare & FoddwoD

. L
=4 sm(lm g E] SBax» x5 = 5 cos(wf). & SWFGwrol Erdowed. Bodh

Soro ¥8 SdredSure dﬁ&é@m ‘' Dewds :

(1) 16 [Seresmen (2) 6 [Seeeren
8) 4 [Havere 9 8 Bsmeee
93. Match the following :
List I List II
(A) Hooke’s law (I) Tangential strain
(B) Shearing strain (II) Temporary loss of elastic property
(C) Bulk strain (III) Elastic limit
(D)  Elastic Fatigue (IV) 3 times the linear strain
1Bod &80 s&daHod :
e I &*De~ 11
(A) 56 dovsHsw @O S0P 25
(B) J3res 248 (D) erem880rr 3820558 Goydy 6°6%)Su0
(C). dro D5y (IIT) ga&;as o358
(D) ?gﬂ&l:éa’ esdy (IV) Shass 25,88 Sore B en

A B (© O
Ay ooy e
@ nr v o1 W

TR 11 NG SO
7O T
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94. The excess pressure inside a spherical soap bubble of radius 1 em is balanced
by a column of oil (Sp. gr. = 0.8), 2 mm high, the surface tension of the
bubble is ;
1om argRrgan o Swy 88 mEne®d o8y LEsss 2 mm 2%, fio Jogonsy
Fooiun Laaeds Bargss wond Swyy J8 moas EFed Dends
(Bodn ol 295 HHEsEn = 0.8)

(1)  3.92 N/m sz} 0.0392 N/m

(8)  0.392 N/m (4) 0.00392 N/m

95.  Water from a tap emerges vertically downwards with initia] velocity 4 ms™. The
cross-sectional area of the tap is A. The flow 1s steady and pressure is constant

throughout the stream of water. The distance h vertically below the tap, where
2) . 2
the cross-sectional area of the stream becomes 3 A, is (g = 10 m/s”) :

a¥ Bveon $08 4 ms! 879 Fxost R Dewafhee (808 SHEHBNS.
Boron HEEINE Ierosdn A, Bodode 55885 aos. ST Srdabodat

BE I Vo @8, Hwron B NED0HH dod Srgsn (h) 6° Sarsse

2
5:@83‘35 Seogan {g}ﬂ @oenod (g = 10 m/s?) -

(1)  05m J©@ 1m
(3) 15m 4) 22 m
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96. A bimetallic strip is formed out of two identical strips, one of copper and the
other of brass. The coefficients of linear expansion of the two metals are oo
and ag. On heating, the temperature of the strip increases by AT and the strip
bends to form an arc of radius R. Then R is proportional to :

Joth SWSrs $808° of 035°utE Y 58 Sarndatnlod. & eid
A8 8o w88 5886, © Todk e Tgy 8t Hewer SHI
O 0o ap. AN IETOIHS D REHES® )0 AT sanIHH, ©6
R orgrbo 808 wedorr Sm858. 808 &d6° R 308 eHé srHdrdos®

S otnod
1
@ AT Jo ==
1
(3) AT (4) JAT

97. Three rods of equal lengths are joined to form an equilateral triangle ABC.
D is the mid-point of AB. The coefficient of linear expansion is &, for material
of rod AB and o, for material of rods AC and BC. If the distance DC remains

constant for small changes in temperature, then :

23 EP Ko M S8o ABC of Sabwedw @gheo SEdew SoSussd.
AB &g Dosodh D. AB 84 sav¢ Fdg rgE'S hwsan 05, AC S0
BC sorzre 343 3858 Hedsn o, SR HEETY FPArd Srdpolh Erdsn

DC ;gﬁ'c:m o) Spd ¢

M) @ = 20, Jo a; = 4oy,
B @ = 8oy 4) oy = oy
Rough Work
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98. An ideal gas expands isothermally from volume V; to volume V,. It is then
compressed to the original volume V, adiabatically. If P;, P, and W represent
the initial pressure, final pressure and the net work done by the gas respectively
during the entire process, then :

S ﬂrﬂ:u‘fé' 1S 8a6E® ny BETY  aranag Gy HF S0y V, &od
Vo & ame8%00530wm. sohars RELY (SEDE® 89 HYHLIroSy V, &
B05*DosTerts. © aramay BTy 87D DESHn, K6 LESH SHbaby 8OAY
#0868 I SHnsmE Py, P, &6a58 W Srdodd

1) P >P,W=0 (2) P, >P,, W> 0

(3) P2>P1,W:=-ﬂ W (4) Po>P,W<o

99. 3 moles of an ideal monoatomic gas performs ABCDA cyclic process as

shown in figure below. The gas temperatures are T, = 400 K, Ty = 800 K,
Te = 2400 K and Tp = 1200 K. The work done by the gas is (approximately)
(R = 8.314 J/mole K) :
3 3rdo Dy sosmen LEH FaEg (808 Sesns® SrSndses ABCDA
Sdah S8 Fhos. sty S eSS Ty =400 K, Ty = 800K,
To = 2400 K :60y5 Tp = 1200 K. TEOIN) FR B (BeSreddar)
(R = 8.314 J/mole K) :

B ! g
P
i )
I "'
! -
r {"
! -
! #
y -
—=T
(1) 10 kJ /‘fﬂ} 20 kJ
(3) 40 kJ (4) 100 kJ
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100. Three rods AB, BC and BD made of the same material and having the same
cross-section have been joined as shown in the figure. The ends A, C and D
are held at temperatures of 20°C, 80°C and 80°C respectively. If each rod is
of same length, then the temperature at the junction B of the three rods is :
&g Soegsn SHBoty IFeN HE gehe Jeeopsn ¥OAT AB, BC oo BD
s S s*aats; Sesnd® Sehd s F0xH dddw A, C Hoam
D o Sosm 20°C, 80°C s$Hoak 80°C ﬁﬁt’;{‘iﬁa SE wouwrd, s‘fﬂm 8 ase oS
PEHTISpE @ Srd ¥bo $08 B S8 RS dens

B
A® ocC
D
1 90°C J2) 60°C
@) 40°C 4) 80°C

101. An organ pipe P;, closed at one end and containing a gas of density p, is vibrating
in its first harmonic. Another organ pipe P,, open at both ends and containing
a gas of density p, is vibrating in its third harmonic. Both the pipes are in resonance
with a given tuning fork. If the compressibility of gases is equal in both pipes,
the ratio of the lengths of P; and P, is (assume the given gases to be mono-
atomic) :
ef DI Srd @0dS Fasy P Snsd BH8H08° FobB s A&
Pty ro|SE py. SETH B850 Fradn P, swesd ©H5E08® Jobik g a.
PAEEN arcfn Fo|EE py. e ok mmmm e¥ %8 Sodsn8® eHTEos®
aTnon. 8 ardude ﬁomﬁgé 6’5&55‘353}3 P; 80 Py ﬁ“ean‘inﬂ el Ta) L)
N8 (58 ardlughen oF S8 SroaEdne ©55%48):

(1) 1/3 (2) 3
1 [p, 1 \/ﬂ
3 waln e
(3) EJ; \A i P,
Rough Work
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102. A sonometer wire has a length of 114 cm, between two fixed ends. Where should
two bridges be placed so as to divide the wire into three segments (in em) whose
fundamental frequencies are in the ratio 1 : 3 : 4 ?

R Rathd® o ?gﬁﬁ“;ﬁu &z BAoDT 85 o5 114 em, -1t %‘:ﬁ:aﬁjmgm
1:3:42:586° o8, §i Swed wdnensr JEDESB X0 Bod Béo
QNG BoFIT5H? (em od®)

@) 5,1, I, = 18, 24, 79 @) 1y, by, 1, = 24, 18, 72

@ hilpl=72182 S 1,11, =12 2, 18

103. In an optical fibre, core and cladding were made with materials of refractive
indices 1.5 and 1.414 respectively. To observe total internal reflection, what will
be the range of incident angle with the axis of optical fibre ?

e SyrEosgE® 5% Hoam Thofodh SHSE 1.5 H0a% 1.414 Sdgss
oefsve Ne ﬁmgﬂuﬂﬁ“ SaietEes. ¥ Syedosi&® SoPrrrosy SoeSySo
BOPOOD, ) ©Fo8® Y Bdwren I Sosy gl 2os?

(1) 0°—g0° (2) 0°—48°
B 0—s0° @) 0°—g2°

104. A ray of light passes through an equilateral prism such that the angle of incidence
is equal to the angle of emergence and each one is equal to 3/4th the angle
of prism. The angle of deviation is :

e Seese 5%&’& g (Sobrelod 08 85wens, 585 a;?:f":::h §%oen
S8rdo Moot e85 &8 08 miné® 34 Sou wond DJos 5zo:

(1) 45° (2) 39°
@  20° iy 300
Rough Work
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105. The distance between field lens and eye lens in Ramsden eyepiece is 4 ¢cm. Then,

the distance of the cross-wires from the eve lens is :

NES sfFessns® I8 J§ sessve shifg Srddn 4 Dot JEKesse
Hod ©d 8o aodSohs Srdsu

(1) 1.5 cm (2) 1.0 em

3 50 em s 55em

106. Two coherent sources whose intensity ratio is 64 : 1 produce interference fringes.

The ratio of intensities of maxima and minima is

Tod ﬁumﬂnﬁ PoE BEdoea 5{5&&} {'Ga’gg 64:1 &% ﬁﬁ&ég}udz I8y 0 siége:u
288 sPHherow. d 6508 N HFse AN ¢

P g By (2) 8:1

VB3 81:49 (4) 81:7

107. The frequency of vibration in a vibration magnetometer of the combination of
two bar magnets of magnetic moments M; and M, is 6 Hz when like poles
are tied and it is 2 Hz when the unlike poles are tied together, then the
ratio M, : M, is :

YodS odbdpod Sr8y |Hartost M; SHoak M, w08 |grasrod)
Godb God wabosre Hu=d |Graren sﬂ'éezwh a’%;ﬁaﬁd: Ho&d ﬁ‘ﬁsaﬁj;ﬁgu
6 Hz Q=8 |Haren EAED TS $E59% 2 Hz wond M; : My 28 Dos?

(1) 4:5 /&J 5:4

(3) 1058 4) 3:1

Rough Work
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108. A short magnetic needle is pivoted in a uniform magnetic field of induction 1T.

Now, simultaneously another magnetic field of induction /3T is applied at

right angles to the first field; the needle deflects through an angle ‘0" whose
value is :

28 P8 omhdyod eOQ, IT (30e Ho 2508 sabdpod FEos® wf
dosswa @odordh. aid VBT (36 5005 H6°8 ©avd o8 Jleed), avse
Blo°R8 wowore e3R8 ©X5SBosINTN, oD P FPx0 ouoe esSYSo 3083,

W Dend :
(1) 30° b ) as
@ 90° 7 60

109. The potential difference between two parallel plates is 10* volts. If the plates
are separated by (0.5 cm, the force on an electron between the plates is :

SSmosY So¥o &g TRIME Pssn 10* volts. eve gy Srgsn
056 cm sond, So¥o aﬁcrﬁg'ﬁ@ &Jmﬁﬁé 408 wosw :

(1) 32x1018N 2 032 x 108 N
(3) 0.032 x 108 N v 4 32x 108N

110. Two capacitors of capacities 1 uF and C pF are connected in series and the
combination is charged to a potential difference of 120 V. If the charge on the
combination is 80 uC, the energy stored in the capacitor of capacity C in micro-
Joules is :

1 pF 0axtn C pF 3308 dendies Ko Toch IFbebeosn @FSE*® §0%
120 V © E}"*Tﬁzacﬁ:g Doed8 aT¥5dueh. dodiriion wod wa¥o 80 pC
wond B&bd C Ko 3DHebst ey wod ¥8 %Lgﬂﬁ"?bg*:

(1) 1800 SA2) 1600
(3) 14400 4) 7200
Rough Work
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111. 6 Q and 12 Q resistors are connected in parallel, This combination is connected
in series with a 10 V battery and 6 Q resistor. What is the potential difference

between the terminals of the 12 Q resistor ?

6Q 12 Q ¢ orod SSrodfor Hodod, Sodrerrdy 10 V ﬂ*gmﬂ.

6 Q DE°$08° FAS® 5OBIHE, 12Q o 6o 550 HFg S TBINS

Heaso
\Al} 4V (2) 16V
8 2V 4 8V

112. Charge passing through a conductor of cross-section area A = 0.3 m* is given
by g =38t + 5t + 2 in coulombs, where ‘¢’ is in seconds. What is the value of

drift velocity at ¢ = 2 sec. Given n = 2 x 10%/m?® :
(1)  0.77 x 107° m/sec %2} 1.77 x 10™° m/sec
(3) 2.08 x 107° m/sec (4) 057 x 10° m/sec

A =03 &2 dn;fg:ﬁgﬁ Jeogo o defo ok g = 3t% + Bt + 2 Srevomo
s3¥o | HardoHuhd) 8. aHe T DEoFE® 6 s wwdt=2. 866 (4§

J8Sw Dod gind N’ Devds = 2 x 10%/m? .

(1) 077 x 10 &/ %2} 1.77 x 107° &/
(3) 208 x 10° &= 4) 057 x 10° &/
Rough Work
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113. The Thermo e.m.f of a thermo-couple is given by, &€ = aT + dT* where
alb =-200°C. If the cold function is kept at 30°C, then the inversion temperature

is (e in volts, T is in centigrade) :

&8 a&ouro o, E}::i:g&'mae:a‘ wodn £ = aT + 6T (e Sﬂege.}é'“,
T 20dA86%) o 58 850suss PrdoddHd, al/b = -200°C Ly e

Sod @RS 30°C 55 FHoWE, = 6 SRS Deod
1) 103K (2) 143 K

3) 333 K v w3k

114. The intensity of the magnetic induction field at the center of a single turn circular

coil of radius 5 em carrying current of 0.9 A -

0.9 A 3558 (S550%.5 5 Do, TIFIE, 2 By Ko Syeemd LLE

SoEsn G oIy od (how Fs 58 :

s/l[l) 36n x 1077 T (2) 9 x 107 T
(3) 36m x 1078 T 4) 9n x 108 T
Rough Work
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115. A capacitor of capacity 0.1 uF connected in series to a resistor of 10 M Q is
charged to a certain potential and then made to discharge through the
resistor. The time in which the potential will take to fall to half its original
value is (Given log,;2 = 0.3010) :

(1) 2 sec \A‘?,] 0.693 sec
(3) 0.5 sec (4) 1.0 sec

0.1 uF 328K of 3rbans 10 M Q 238 J6°ge8 @A6° 50% o
LA %‘E%oﬁgéz e3380dd, SHard g 6iFo oeor eTrdigo BN,
© I Ef“?a{'guiﬁg oD &80 oS o8 Sed8 Slodardl Sﬁ'ag w0
(logy2 = 0.3010):

(1) 2 D¥odk J(E} 0.693 ¥od>

(8) 0.5 Do (4) 1.0 R¥odk

118. The time constant of inductance coil is 3 m sec. When a 90 Q resistance is joined
in series, then the time constant becomes 0.5 m sec. The inductance and the

resistance of the coil are :

el (20¥ 84 Mo @)y o doeogo 3 m sec. o HE6® 90 Q DS
EOs oo ?guﬂoa’o 0.5 m sec. woxnd %ﬁﬁ&% G308y, (=o¥&z0 sHBo D6%%o

Qod?
s/[l} 54 mH, 18 Q (2) 14 mH, 42 Q
(3) 42 mH, 14 Q (4) 14 mH, 60 Q
Rough Work
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117. In Thomson’s experiment to determine % of an electron, it is found that an
electron beam having a kinetic energy of 45.5 eV remains undeflected, when
subjected to crossed electric and magnetic fields. IfE =1 x 10% v m ", the value
of B’ is (mass of the electron is 9.1 x 10-3! kg) :

e

QOB N — Jeod FHAH TN (SRreHoE-Sgagis V&S HH8avn
L m L4

OWIN08 Feve %08, 45.5 oV Kow ¥88° |SoseBod QUT L Homo

©II5 So Wredgo o h8odudod. E =1 x 10° v m wond, ‘B’ Jens -

(Qog s 65508 = 9.1 x 107! k) .
@ 25 x 105 Wh m2 @ 5.0 x 10* Wb m2

V3 25 x 10 Wb 2 4) 1.0 x 10* Wb m™

118. Photoelectric emission is observed from a metallic surface for frequencies v, and
Vg of the incident light (v; > vy). If the maximum values of kinetic energy of
the photoelectrons emitted in the two cases are in the ratio 1 n, then the threshold
frequency of the metallic surface is :

e¥ 6%y So¥ Hob vy $H8ak v, %ﬂm@mgm o S8S s00d8 ol DT He

TenSBID (Vi > vy). & Boeh aﬁacsu'ge:é"“ SNIES 08 Qoo
i

fae ﬁﬁa& (125}
o N8 1:n wond & & Sof edo T Srpgo

@ (v -v)/n-1) V@ (n, - vo)/(n - 1)
(3) (rw2 =4 J /{u ~1) (4) ("’1 * vﬂ) n
Rough Work
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119. Three particles o-particle, proton and deuteron are accelerated by the same

potential difference. The velocities of them are in the ratio -

-0, @erd, dgers srdodd &F TRINEE® yowo Bod D, od

adjo N8 :
J’m 1l | 2 B:l:1
@) a2 g 4) 4:2:1

120. A transistor having a B equal to 80 has a change in base current of 250 pA,

then the change in collector current is :

&8 (@88 G B Dewss 80 @ 8y &oEdo AgE (Barsrod® Sy

250 pA eons HOS g8 Harieos? S gy

(1) 20,000 mA v (2) 200 mA
(3) 2000 mA ~/(41 20 mA
Rough Work
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