Physics Sample Paper - 2

Total Question : 40

Q.No. 1

Two pomnt charges (—q) and (+4q) are placed at separation ‘r’ Where should a third charge be placed so that
entue system of charges becomes in equilibrium ?

(A)
at separation ‘r’ from (—q) on the extreme side of —q

(B)
at separation ‘1’ from (4q) on the extreme side of 4q

(C)
at separation 3 from (—q) in between the two charges.

(D)

at separation a from (4q) 1n between the two charges
Q.No.2

To convert a galvanometer into an ammeter, one should connect |
(A)

high resistance mn senes with galvanometer

(B)

low resistance in series with galvanometer

(C)

low resistance i parallel with galvanometer

(D)

high resistance m parallel with galvanometer
Q.No.3

A voltmeter of resistance 150 ohm 1s connected across A and B 1n the given circutt The reading of voltmeter
willbe
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Q.No. 4 A potentiometer wire AB having length L and resistance 12 1 1s jomed to a cell D of emf € and
internal resistancer A cell C having emf €/ 2 and ntemal resistance 31 1s connected The length AT at which

D e

the galvanometer as shown in fig shows no deflection 1s
(A) S/12L

(B) 11/12 L

(C)13/24 L

(D) 1124 L

Q.No.5S

A proton and an alpha particle moving with same kinetic energy enter in the region of uniform magnetic field
perpendicular to it The ratio of radu of their trajectones will be

(A)
B

1312



Q.No. 6 An 1deal gas occupies a volume of 2 m° at a pressure of 3 x 10¢ Pa The energy ofthe gasis.
(A)9x 108]

(B)3x 107]

(C)6x 107T

(D) 108 7T

Q.No. 7 A charge Q 15 uniformly distnbuted over a long rod AB of length L as shown in the figure The
electric potential at the pomnt O lying at a distance L from the end A 1s:

0 A V2777777777774 B
< L - 2 L >

(A) 3Q/4megL

(B) Q/4megL In2

(C) Q In2 /4megL

(D) Q/8megL

Q.No. 8 When a current of 5 mA 1s passed through a galvanometer having a coil of resistance 15 Q, it shows

full scale deflection The value of the resistance to be put in series with the galvanometer to convert it into a
voltmeter of range 0—10V 1s .

(A)1935x10° Q
(B) 2045x10° Q
(C) 2.535x10° O

(D) 4 005x103 Q

Q.No. 9 Atelephonic communication service 1s working at camrier frequency of 10 GHz Only 10% of 1t 15
utihized for transmission. How many telephonic channels can be transmitted simultaneously if each channel
requures a bandwidth of 5 kHz ?

(A) 2x10°

(B) 2x10%
(C) 2x10°
(D) 2x10°

Q.No. 10 An 1deal fluid flows (lamunar tflow) through a pipe of non-uniform diameter The mazimum and
mimumum diameters of the pipes are 6 4 cm and 8 cm respectwely The ratio of the mimimum and the

mazimum velocaities of fluid m this pipe
(A) 9/16

(B) \N3) /2
(C) 3/4



(D) 81/256

Q.No. 11 A copper ball of mass 100 gm 1s at a temperature T Itis dropped in a copper calorimeter of mass
100 gm, filled with 170 gm of water at room temperature Subsequently, the temperature of the system 1s

foundtobe 75°C T 1s given by (Given room temperature=30°C, specific heat of copper=01 cal/gm°C)
(A) 800°C

(B) 885°C

(C) 1250°C

(D) 325°C

Q.No. 12

A conducting sphere 1s charged If the electric field at a distance 20cm from the center of the sphere1s 1 2x
10° NC ! and pomts radially inwards, the net charge on the sphere 1s

(A)

(]
4 5x10°C
(B)
45%107°C
(C)
1 7%10°C

(D)

Q.No. 13

A parallel plate capacitor having cross - sectional area ‘ A’ and separated by distance ‘d’ 1s filled by copper
plate of thickness b It's capacitance 1s

(A)

EuA
2d

(B)

£ A
d—b




Q.No. 14

In the given circuit diagram, the curents Iy =-03 A I,=0 8 A and Is=04 A, are flowing as shown The
curents I-I5 and I and respectwely, are .

I? l, Q

l
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(A)11A 04A 04A

(B)-04A 04A 11A
(C)11A -04A 04A

(D)O04A 11A 044

An EM wave from air enters a medium.
The electric fields are

== B

— A -
E-l= Em XCos | 2Ty (— = t) m :'111' a.nd.

C

— - A i .

E5=Ey xcos [k(2z—ct)] in medium,
where the wave number k and
frequency v refer to their values in air. The

medium is non-magnetic. If €r) and e,

refer to relative permittivities of air and
medium respectively, which of the

Q.No. 15 following options is correct ?
(A) &) /ey =4

(B) &y /gy =2

(C) g lgr=1/4

(D) & /gpy=1/2

Q.No. 16 Arod, of length L at room temperature and uniform area of cross section A, 1smade of a metal
having coefficient of lnear expansion o/°C It 1s observed that an extemal compresswe force F, 1s applied on



each of its ends, prevents any change i the length of the rod, when its temperature rises by ATK Young's
modulus, Y, for thismetal 1s .

(‘A) F
AacAT

(B) —+

AaAT

(C) —=

QAaAT

F
(D) Aa(AT-273)
Q.No.17

An electron 1s projected 1n a uniform magnetic field along the direction of field, the electron will experience

(A)

a force opposite to the magnetic field

(B)

a force in the direction of magnetic field
(C)

no force in magnetic field

(D)

a force perpendicular to the magnetic field
Q.No. 18

A potentiometer with a cell of 2 4 volt and internal resistance of 2 ohm mamtams a potential drop across the
resistance wire AB of length 2 meters and resistance 10 ohm A standard cell which mamtamns a constant emt
of “V’ volt with internal resistance 0 2 ohm gives a balance point at 1 6 m length ofthe wire, The value of
emf of second (standard) cell (V) 1s

Al 1.6 m——m» B

vy
0.212
(A)
2 0volt
(B)

1 Ovolt



(C)

1 3volt
(D)
16volt

Q.No. 19 A pendulum 1s executmg sump le harmonic motion and its mazimum kinetic energy 1s K If the

length of the pendulum 1s doubled and it pertorms simple harmonic motion with the same amplitude as in the
first case, 1ts mazimum kinetic energy 1s K= Then |

(A Ky= 2t
B)K.= &
(C)Ka= K,
(D) Ka= 2K,

Q.No. 20 The circuit shown below contains two 1deal diodes, each with a forward resistance of 50 Q2 If the
battery voltage 1s 6 V, the cunrent through the 100 Q2 resistance(in Amperes) 1s

11500
ST
100
6V
(A) 0.027
(B) 0030
(C) 0036
(D) 0.020
Q.No. 21

Magnetic field due to the cumrent canying wire as shown in the figure at pomt “O” will be

R
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(D)
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Q.No. 22

An electron 1s shot into the umform magnetic field, normal to the direction of field Then the frequency of
revolution of the electron 1n its circular orbit -

(A)

1s mdependent of 1ts speed
(B)

decreases with its speed
(C)

increases with its speed

(D)

imcrease with radius of revolution

Q.No. 23
= —9

The expression fortorque U experienced by an electric dipole of dipole moment’ I 15 an external umiform
—

electric Held “E“ s given by

(C)



_}
* K
'l' e ——
—>
P
(D)
1=PXE

Q.No. 24 In the gven circuit diagram when the cuirent reaches steady state m the cuwrcuit, the charge on the
I r
— AN
i
- ....|._..l.'AHi.'hN.

capacitor of capacitance C will be ;

(A) CE
(B) CEry{/(ry+1r)

(C)CEr,y/ (+1,)
(D) CEy f{r+1)

Q.No. 25 An electron from vanous excited states of hydrogen atom emit radiation to come to the ground
state. Let Ay, Ag be the de Broghe wavelength of the electron in the n' state and the ground state respectwely

Let A, be the wavelength of the emutted photon 1n the transition from the n™ state to the ground state. For
large n, (A, B are constants)

(A) Ag=A+B /1%,
(B) by =A+B },
(C)A Y, =A+B 1\,
D) A~y =1

Q.No. 26 Charge 1s distmbuted within a sphere of radus R with a volume charge density p(r) = %e“ L
where A and a are constants. If Q 1s the total charge of this charge distribution, the radius R 15

(&) alog ( —-)

i TN

(B) alog(1— :—f;)

(©) 2log(1- =)

() Elog | —"-—)

SEnA

Q.No. 27



‘Which of the following graph correctly represents the vanation of resistity s’ with temperature ‘T’ fora
semiconductor matenal ?

(A)
S
1/
— T
(B)
S /
|
——
(C)
S
| L
| —=
(D)
S
T
— T

Q.No. 28 Water flows mnto a large tank with flat bottom at the rate of 10” *m?s™ ! Water 15 also leakmg out of
a hole of area 1cm- at its bottom If the height of the water n the tank remains steady, then this height 15

(A) 22 cm
(B) 4 am
(C)17 am
(D)5 1an
A _ u
C | | ﬁj'i'-’— b §
B ]

Q.No. 29 The output of the given logic cireut 1s ol



(A) AR
(B) AB
(C) AB + AB
(D) AB + AB

Q.No. 30 A passenger tramn of length 60 m travels at a speed of 30 lanvhr Another freight train of length 120
m travels at a speed of 30 kan/lr The ratio of times taken by the passenger train to completely cross the
freight train when : (1) they are moving in the same direction, and (11) 1n the opposite dwections s -

(A) 25/11

(B) 3/2

(C):5/2

(D) 11/5

Q.No. 31

Drift velocity of electrons 1s dwrectly proportional to the -
(A)

Temperature

(B)

Voltage applied

(C)

Length of the conductor

(D)

Area of cross section of conductor

Q.No. 32 In a communication system operating at wavelength 800 nm, only one percent of source frequency

1s available as signal bandwidth The number of channels accommodated for transmitting TV signals of
bandwidth 6 MHz are (Take velocity of light =3 = 10*nV/s, h=6 6 x 1073* J-s)

(A) 3.75 X 10¢
(B)487x10°
(C) 625 X 108

(D) 386 X 10¢

Q.No. 33 A travelling harmonic wave 15 represented by the equation y(x, t) = 107 3 sin(50t + 2x) where x
and y are in meter and t 1s 1n seconds Which of the followmg 1s a correct statement about the wave?

(A) The wave 1s propagating along the positwe x-azis with speed 25 ms™

(B) The wave 1s propagating along the positive x-azis with speed 100 ms™



(C) Thewave 1s propagating along the negatve x-axis with speed 25 ms™.
(D) The wave 1s propagating along the negative x-axis with speed 100 ms™

Q.No. 34 A simple pendulum, made of a string of length 1 and a bob of mass m, 1sreleased from a small

angle 6, It strices a block of mass M, kept on a horizontal surtace at its lowest pomnt of oscillations,
elastically It bounces back and goes up to an angle 6: Then M 1s given by

(8) B 2oy

(BYm( Eﬂq

B 8,

(C) = Ef:-ﬁ;f)

-
D) m ( ﬁ—ﬁf)

Q.No. 35 The I — V characteristic of an LED 1s

=)

A = Q)W

s O

/

U:'C)'-<FU

(C)



(R)(Y)(G)(B)

O \Y
(D)

Q.No. 36 A uniform metallic wire has a resistance of 18C2 and 1s bent into an equilateral triangle Then, the
resistance between any two vertices of the triangle 1s

(A) 20
(B) 80
(C) 42

(D) 1242

Q.No. 37 A string 1s wound around a hollow cylinder of mass 5 kg and radius 0 5 m If the string 1s now
pulled with a horizontal force of 40 N, and the cylinder 1srolling without slipping on a horizontal swtace(see
figure), then the angular acceleration ot the cylinder will be (Neglect the mass and thickness of the string)

O » 40 N

s S

(&) 20rad/s-
(B) 10rad/s-
(C) 16rad/ s

(D) 12rad/s-
Q.No. 38

Find the value of cuurent 1n the circuit
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Q.No. 39

An mfimtely long wure 1s charged uniformly with charge density A and placed 1n arr, the electric field at
distance r from wire will be -

(A)

ETI'EUI‘

Q.No. 40 An electron, a proton and an alpha pairticle having the same kinetic energy are moving in curcular
orbits of radu re, 1y, g respectively n a umform magnetic field B The relation betweenre, 1, 1 15

(A) 1e > 1y =14
(B) re <rp=ry
(C)r.< Iy <rs

(D) re < rg <1y

Answer Sheet

Q.No | Answer
Q.No. 1 (A)




Q.No. 2 (&
Q.No. 3 1(C)
Q.No. 4 1)
Q.No. 5 l(A)
Q.No. 6 l(A)
Q.No. 7 1)
Q.No. 8 1(A)
Q.No.9 1(©)
Q.No. 10 1(A)
Q.No. 11 (B)
Q.No. 12 D)
Q.No. 13 (B)
Q.No. 14 l(A)
Q.No. 15 l(©
Q.No. 16 |®B)
Q.No.17 ®
Q.No. 18 \ (D)
Q.No. 19 (B)
Q.No. 20 (D)
Q.No. 21 (B)
Q.No. 22 1(A)
Q.No. 23 D)
Q.No. 24 I(©)
Q.No. 25 I(A)
Q.No. 26 D)
Q.No. 27 ‘ (C)
Q.No. 28 D)
Q.No. 29 (B)
Q.No. 30 D)
Q.No. 31 (B)
Q.No. 32 ()
Q.No. 33 1(C)
Q.No. 34 I(B)
Q.No. 35 | (D)
Q.No. 36 ()
Q.No. 37 (&
Q.No. 38 (D)
Q.No. 39 (D)









