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Unlessotherwise specified in thequestion, thefollowing value should be used:
Mechanical equivalent of heat, J=4.2 Jca™
Accelerationdueto gravity, g=9.8 ms?
Absolute zero temperature =-273 °C
Speed of lightinvacuum =3 x10° ms'!

Thefollowing symbolsusually carry meaning asgiven below:
&, - electric permittivity of free space
1, - magnetic permesability of free space
R: universa gascongtant

Category -1 (Q.1to Q. 30)
Category —1 : Carry 1 mark each and only one option is correct. In case of incorrect answer or
any combination of morethan oneanswer, “amark will be deducted.

1 A point object isplaced on theaxis of athin convex lensof foca length 0.05 mat adistanceof 0.2m
fromthelensand itsimageisformed ontheaxis. If the object isnow madeto oscillateaongtheaxis
withasmall amplitude of A cm, then what isthe amplitude of oscillation of theimage?

[you may assume,ﬁ ~ | —x,wherex << 1}

(A) “Px10°m  (B) 28x10°m (C) £x107m (D) £x10°m
Ans: (D)
2. In'Young’s experiment for the interference of light, the separation between the slits is d and the distance

of thescreenfromthedlitsisD. If D isincreased by 0.5% and d isdecreased by 0.3%, thenfor the
light of agivenwave ength, which one of thefollowingistrue?

“The fringe width.......”

(A) increaseshby 0.8% (B) decreaseshby 0.8%
(C) increasesby 0.2% (D) decreasesby 0.2%
Ans. (A)

3. When thefrequency of thelight used ischanged form4 x 10“s*to 5 x 10*s?, theangular width of
theprincipa (centrd) maximumin asingledit Fraunhoffer diffraction pattern changesby 0.6 radian.
What isthewidth of thedlit (assumethat the experiment isperformed in vacuum)?
(A)15%x10"m (B)3x10"m (C)5x10"m (D) 6x10'm
Ans. (C)
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Aray of lightisreflected by aplanemirror. &), @ and / betheunit vectorsaong theincident ray,
reflected ray and the normal to thereflecting surfacerespectively.

Which of thefollowing givesan expressonfor g?

(A) &+2&Mh  (B) &-2&N)N (©) &-(&NN (D) &+ (@&N)N

Ans: (A)

A parent uncleus X undergoes a.-decay with ahalf-life of 75000 years. The daughter nucleusY
undergoes 3-decay with ahalf-life of 9 months. In aparticular sample, it isfound that therate of
emission of B-particlesisnearly constant (over severa months) at 107/hour. What will be the number
of a-particlesemitted inan hour?

(A)10? (B) 107 (C) 102 (D) 10

Ans: (B)

A proton and an electroninitially at rest are accelerated by the same potentia difference. Assuming

that aproton is2000 times heavier than an electron, what will betherelation between thede Broglie
wavelength of the proton (xp) and that of electron (1)?

A Ae
(A) A, = 2000A, (B) A, = 2060 © A, = 20\/§xe (D) A= 2075,
Ans: (D)
Two which of thefollowing theangular velocity of theeectroninthe n-th Bohr orbit isproportiona ?
(A, B) © =5 )%
Ans: (D)
Inthecircuit shown, what will bethe current through the 6V zener?
k0
A ox
10 V-;_ s oV
B
(A)6mA,fromAtoB (B) 2mA, fromAtoB
(C)2mA, fromBtoA (C) Zero
Ans: (D)
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13.

14.

15.

Each of thetwo inputsA and B can assumevaueeither 0 or 1. Thenwhich of thefollowing will be
equalto o.B?

(A)A+B (B) A+B

© aAB (D) A+B

Ans: (B)

Thecorrect dimensiond formulafor impulseisgiven by

(A)ML2T (B) MLT (C)MLZTH (D) MLT=
Ans: (B)

Thedensity of thematerial of acube can be estimated by measuring itsmassand the length of one of
itssides. If themaximum error in the measurement of massand length 0.3% and 0.2% respectively,
themaximum error in the estimation of the dendity of the cubeis approximately
(A) 1.1% (B) 0.5% (C) 0.9% (D) 0.7%
Ans. (C)
Two weights of themassm, and m, (>m,) arejoined by an inextensible string of negligible mass
passing over afixed frictionless pulley. The magnitude of the accel eration of theloadesis

m,-m, m, m,-m,
(A)g (B) 7y, 9 © m,+m, ¢ ®) m,+m, ¢
Ans: (D)
A body startsfromrest, under the action of an engineworking at aconstant power and movesaong
adtraight line. Thedisplacement Sisgiven asafunction of time (t) as

(A) S=at + bt?, a, bareconstants
(B) S=ht? bisaconstant
(C) S=at*, aisaconstant
(D) S=at, aisaconstant
Ans. (C)

Two particlesare simultaneously projected in the horizontal direction fromapoint Pat acertain
height. Theinitial velocitiesof the particlesare oppositely directed to each other and have magnitude
v each. The separation between the particlesat atimewhen their position vectors (drawn formthe
point P) aremutually perpendicular, is

2 2 2 2\/2
(A) 3 ® g © %G 0 %
Ans: (C)

Assumethat the earth movesaround the sunin acircular orbit of radius R and there existsa planet
which a'so movesaround thesunin acircular orbit with an angular speed twiceaslarge asthat of the
earth. Theradiusof theorbit of theplanetis

(A) 22°R (B) 2°R (©) 2R (D) %

Ans: (A)
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A compressiveforceisapplied to auniform rod of rectangular cross-section so that itslength decreases
by 1%. If the Poisson’s ratio for the material of the rod be 0.2, which of the following statements is
correct?

“The volume approximately ........

(A) decreasesby 1% (B) decreaseshby 0.8%
(C) decreases by 0.6% (D) increasesby 0.2%
Ans. (C)

A small spherical body of radiusr and density p moveswith theterminal velocity v in afluid of
coefficient of viscosity n and density . What will bethe net force onthe body?

(A) 4—§r3(p—6)g (B) 6mnrv
(C) Zero (D) Infinity
Ans. (C)

Two black bodiesA and B have equal surface areasand are maintained at temperatures 27°C and
177° Crespectively. What will betheratio of thethermal energy radiated per second by A to that by
B?

(A) 49 (B)2:3 (C)16:81 (D) 27:177

Ans: (C)

What will bethe molar specific heat at constant volume of anideal gasconsisting of rigid diatomic
molecules?

A) g R ©) g R ©OR (D) 3R

Ans: (B)

Consider thegiven diagram. Anideal gasiscontained in achamber (Ieft) of volumeV andisat an
absolutetemperatureT. Itisalowed to rush fregly into theright chamber of volumeV whichisinitially
vacuum. Thewholesystemisthermally isolated. Waht will bethefina temperature of the system after
theequilibrium has been attained?

/é .
v A

AT B) % (©2T (D) %
Ans: (A)
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22.

23.

24,

25.

Five identical capacitors, of capacitance 20 pF each, are connected to a battery of 150V, in a
combinbation asshown in thediagram.What isthe total amount of charge stored?

N

(A) 15 x 10°C (B)12 x 10°C (©) 10 x 10°C (D)3 x 10°C

Ans: (D)

Elevan equal point chartges, al ofthe, having acharge+Q, are placed at al the hour positionsof a
cirtcular clock of radiusr, except at the 10hour positiom. What istheelectric field strength at ther
centreof theclock?

Q

(A) Jpe.r? fromthe centretowardsthe mark 10
Q

(B) Jpe.r? fromthemark 10 towards centre

Q
(© W from the centretowardsthe mark 6

(D) Zero
Ans. (A)
A negative chargeisplaced at the midpoint between two fixed equal positive charges, separated by
distance 2d. If the negative chargeisgiven asmall displancement x (x << d) perpendicular tothe

linejoining the positive charges, how that force (F) devel oped on it will apporoximately depend onx?

1 1
(A) Focx (B) Fe © Fox (D) Fe—

X
Ans: (A)

Towhich of thefollowing, theradiusof thecircular path of acharged particlemoving at right anglesto
auniformmagneticfieldisdirectly proportiona ?

(A) energy of theparticle. (B) magneticfield.
(C) charge of theparticle. (D) momentum of theparticle.
Ans: (D)

An electric current ‘I’ enters and leaves a uniform circular wire of radius r through diametrically
oppositepoint. A particle carrying acharge g movesa ong the axis of thecircular wirewith speed v.
What isthe magnetic force experienced by the particle when it passesthrough the centre of the
circle?

(A) QV%J (B) QV% © qVﬂ (D) Zero

2na
Ans: (D)
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A current ‘I’ is flowing along an infinite, straight wire, in the positive Z-direction and the same current
isflowingdongasmilar pardld wire5 mapart, inthenegativeZ-direction. A point Pisat aperpendicuar
distance 3mfromthefirst wireand 4 mfromthe second. What will be magnitude of themagneticfield

B atP?

(A) —(uo ) (B) —(uo ) () —(uo ) (D) @(Uo )

5
Ans: H_Ap (No option Matching)

A sguareconducting loopis placed near aninfinitely long current carring wirewith oneedgepardlé
tothewireasshowninthefigure. If thecurrent inthe straight wireissuddenly halved, which of the
following statementswill betrue?

I
“The loopwill .......... 7
(A) Stay stationary. (B) movetowardsthewire.
(C) moveaway fromthewire. (D) movepardlé tothewire.
Ans: (B)

What isthe current | showninthegivencircuit?

A
IR TV
A¥)
(A) o= B) % (© 1= (D) gx

Ans. (C)
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Whenthevaueof Rinthebaanced Wheatstone bridge, shown inthefigure, isincreased from5Q to
7 Q, thevaueof shasto beincreased by 3Q2 in order to maintain the balance. what istheinitia value
of S?

(A)25Q (B)3Q (©)5Q (D)750Q
Ans: (D)
When a60 mH inductor and aresistor are connected in serieswith an AC voltage source, the voltage

leadsthe current by 60°. If theinductor isreplaced by a0.5 uF capacitor, the voltagelagesbehind the
current by 30°. What isthe frequency of theAC supply?

1 1 3 1
(A) 5-x10'Hz (B) 2 x10*Hz (C) 5,-x10'Hz (D) 5,-*x10°Hz

Ans. (A)
Category — 11 (Q. 31t0 Q. 35)

Carry 2 markseach and only oneoption iscorrect. In case of incor ect answer or any combination

31.

32.

of morethan oneanswer, “2mark will bededucted.
A paralel plate capacitor in serieswith aresistance of 100 2, an inductor of 20 mH and anAC

voltage sourceof variablefrequency showsresonanceat afrequency of @ Hz.

If thiscapacitor ischarged by aDC voltage sourceto avoltage 25V, what amount of chargewill be
stored in each plate of the capacitor?

(A)0.2uC (B) 2mC (©02mC (D)o.2C

Ans: (C)

A capacitor of capacitance C is connected in serieswith aresistance R and DC source of emf E
through akey. The capacitor startscharging when thekey isclosed. By thetimethe capacitor has
been fully charged, what amount of energy isdiss pated intheresistance R?

|
1
R
E
: ——=

(A) 5CE* ®)0

35 Horce

(C) CE2 D) %2
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5
33. A horizontal firehosewith anozzle of cross-sectiona area N x10°m? ddiversacubic metreof

water in 10s. What will be the maximum possibleincreasein the temperature of water whileit hitsa
rigidwal (neglecting theeffect of gravity)?

(A)1°C (B)0.1°C (C) 10°C (D)0.01°C

Ans. (A)

34.  Twoidentical blocksof icemovein oppositedirectionswith equal speed and collidewith each other.
What will be the minimum speed required to make both the block melt completely, if theinitial
temperatures of the blocks were —-8°C each?

(Specific heat of iceis2100 Jkg* K= and Latent heat of fusion of iceis3.36x10° Jkg™)
(A) 840ms' (B) 420 ms* (C)8.4mst (D) 84mst
Ans: (A)

35. A particlewith charge g moveswith avelocity v in adirection perpendicul ar to the directions of
uniform eectric and magneticfields, E and B respectively, which aremutualy perpendicular to each
other. Which oneof thefollowing givesthe condition for which the particlemovesundeflected inits

origina trgjectory?
(A) V=5 ®) v=p © v-E ©)v-q2
Ans: (A)

Catagory — 111 (Q. 36 to Q. 40)
Carry 2markseach and oneor moreoption(s) is’arecorrect. If all correct answer sarenot marked
and also no incorrect answer is marked then secore = 2xnumber of correct answers marked +
actual number of correct answers. [f any wrong option ismarked or if any combination includinga
wrongoption ismarked, theanswer will beconsider ed wrong, but thereisno negativemarking for
thesameand zero mark will beawar ded.

36. A metdlicloopisplacedinauniformmagneticfield g with theplaneof theloop perpendicularto g .
Under which condition (s) given below an emf will beinduced intheloop?

“If the loopis....... 7
(A) moved dongthedirectionof g (B) squeezedto asmaller area
(C) rotated about itsaxis (D) roated about one of itsdiameters.

Ans: (B) & (D)
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40.

Electronsareemitted with kineticenergy T fromametd plate by anirradiation of light of intensity J
and frequency v. Then which of thefollowing will betrue?

A)Tald (B) T linerarly incressing with v

(C) T atimeof irradiation (D) Number of electronsemitted o J

Ans: (B) & (D) c

Theinitial pressureand volume of agiven massof anideal gas (Withap =7) , takeninacylinder
fitted withapiston, are P, and V  respectively. At this stage the gas has the same temperature asthat
of surrounding medium which is T . It is adiabatically compressed to a volume equal to V—2° .
Subsequently the gasisallowed to cometo thermal equilibriumwith the surroundings. What isthe
heat released to the surroundings?

(A)O (B) (ZYl—l);"—Y"l
RVo

(C) YRV,In2 ®) 2¢—-1

Ans. (B)

A projectilethrownwith anintial velocity of 10ms? at anangle o, with the horizontd, hasarange of
5m. Taking g = 10 ms2 and neglecting air resistance, wht will bethe estimated valueof o, ?

(A)15° (B) 30°
(C) 45° (D) 75°
Ans. (A) (D)

Inthecircuit showninthefigureall theresistances areidentical and each hasthevauer ¢ . The
equivalent resistance of the combination between the pointsaand B will remain unchanged even
when thefollowing pairsof point marked in thefigureare connected through aresistanceR.

(A)2and6 (B)3and6
(©4and7 (D) 4and 6
Ans. (A) (C)

PARTHA Educational Institutions........ where pewsonal attention is the culture Y ) e

JESSORE ROAD BANGUR (+91-9800884455) | SALT LAKE (+91-9800228877) | NEW TOWN (+ 91-6290582474)
[ www.partha.org | Toll Free No: 1800 123 2288 |




