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T JEE 2009 Test Series 5
PHYSICS PART-II

SECTION I
STRAIGHT OBJECTIVE TYPE

This section contains 6 multiple choice questions. Each question has four choices (a), (b), (c) and (d), out
of which ONLY ONE is correct. 3 MARKS will be awarded for correct answer. 1 MARK will be deducted
for wrong answer.

1. A small source of sound oscillates in simple harmonic motion with amplitude 17 cm. A detector
is placed along the line of motion of the source. The source emits a sound of frequency 800 Hz
which travels at a speed of 340 m/s. If the width of the frequency band detected is 8 Hz, time
period of the source is
(a) 0.63s
(b) 0.81s
(c) 1.00s
(d) 1.35s

2. A metallic cylinder of radius r and height h is totally submerged in a liquid contained in a beaker
as shown in the figure. If force F is pulling the string with a constant velocity v, the graph
showing the variation of force F against displacement of cylinder is best represented by
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3. Avertical pencil of rays comes from bottom of a tank filled with a liquid. When it is accelerated
with an acceleration of 7.5 m/s?, the ray is seen to be totally reflected by liquid surface. The
minimum possible refractive index of liquid is
(a) Slightly greater than 4/3
(b) Slightly greater than 5/3
(c) Slightly greater than 1.5
(d) Slightly greater than 1.75

4. Aradioactive nuclei is being produced at a constant rate X. Half life of substance is Y. After some
time the number of radioactive nuclei become constant. The value of this constant is
@) —¥
In2
(b) XY
(¢) XY In2

X
(d) v
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5. Ingiven figure, a wire loop has been bent so that it has three segments:
segment ab : a quarter circle
segment bc : a square corner
segment ca: straight
Here are three choices for a magnetic field through the loop

B Z3i+7j- 58k
%gd o
, =5ti—4) - 1K
gd
%3=Zi—aj—12k
y
b

a

r

where % is in milliteslas and t in seconds. If the induced current in the loop due to
uu B . . . .

E“ B, & é are iy, i, & i3 respectively then

(@) i1>i,> i3

(b) i2>i1>1i3

(c) i3>ir>iy

(d) iz=iy=1i3

6. A block of mass m slides in an inclined right angled trough is as shown in figure. One wall of
trough is smooth and the other wall is rough having the coefficient of kinetic friction between
the block and the material composing the trough is 0.5. The acceleration of the block will be
(a) zero
(b) 3.2m/s’

(c) 2.3m/s?
(d) 1.6 m/s’

trough Cross-sectional view (909)

3 www.vidyadrishti.com An educational portal for future IITians




° P p ¢ [ : e
'_, r V‘Ld‘l;fﬂ/ DTlSA't‘L -‘\ “j Founded by IIT Kharagpur Students [ ﬁg“ g@‘m

12 campatition
714"

’

IIT JEE 5 Test Series, Physics Paper2

7. The circuit shown is initially in steady state with key K open. The shown cell is ideal. Now the key
K is closed, the net charge passing through conducting wire AB after the key K is closed will be
(a) 12 uC
(b) 24 pC
(c) 48 puC
(d) 60 pC

2 pF 3 pF

| |

24V

8. Alight conducting string with one end fixed to the ceiling is wound on the rim of a conducting
ring of mass m and radius r with centre C. A uniform magnetic field B exists normal to the plane
as shown. The string and the conducting plane are connected at the top be a resistance R. The
ring is released at time t = 0. Wall is hard enough so that ring starts rolling after some time t,.
Then, speed of centre of mass of the ring at a time t (t > ty) is

mgR '{ii}
(@) ‘gzr2

2B?r?
mgR '{mR}
(b) Bz rz
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mgR 1 el ™
(c) 22|+ €
2B°r

mgR [2?::]‘
@ 3p2r?

9. In a resonance column experiment, a tuning fork of frequency 400 Hz is used. The first
resonance is observed when the air column has a length of 20.0 cm and the second resonance at
is observed when the air column has a length 62.0 cm. How much distance above the open end
does the pressure node form?

(a) 4cm
(b) 3cm
(c) 2cm
(d) 1cm

SECTION 11
ASSERTION-REASON TYPE

This question contains 4 reasoning type questions. Each question has 4 choices (a), (b), (c) and (d), out of
which ONLY ONE is correct. 3 MARKS will be awarded for correct answer. 1 MARK will be deducted
for wrong answer. NO MARKS WILL BE GIVEN OR DEDUCTED IF A QUESTION IS NOT ANSWERED.

10. STATEMENT-1: Internal energy of all gases depends only on temperature.
STATEMENT-2: In an ideal gas, we assume that intermolecular forces are zero. No work is
done in changing the distance between molecules.

(a) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1

(b) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a
correct explanation for STATEMENT

(c) STATEMENT-1 isTrue, STATEMENT2 is False

(d) STATEMENT-1 is False, STATEMEND is true

11. STATEMENT-1: A photon has not rest mass, yet it carries definite momentum.
STATEMENT-2: Momentum of photon is due to its energy and hence its equivalent mass.
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12.

13.

(a) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1

(b) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a
correct explanation for STATEMENT

(c) STATEMENT-1 is True, STATEMENT2 is False

(d) STATEMENT-1 is False, STATEMEN™R is true

STATEMENT-1: The surface densities of charge of two spherical conductors of radii ry and r,

are equal. Then the electric field intensities near their surface are also equal.

STATEMENT-2: Surface density of charge can be defined as charge per unit surface area.

(a) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1

(b) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a correct
explanation for STATEMENT1

(c) STATEMENT-1 is True, STATEMENT2 is False

(d) STATEMENT-1 is False, STATEMEN® is true

STATEMENT-1: A massless rod is connected in a mechanical system where its only two points

are in contact with other bodies having non-zero considerable mass. Then the contact forces

acting on the rod must be directed along the rod.

STATEMENT-2: Net force and net torque on a massless body having finite acceleration and/or

finite angular acceleration must be zero.

(a) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct explanation for
STATEMENT 1

(b) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a correct explanation for
STATEMENT-1

(c) STATEMENT-1 is True, STATEMENT-2 is False

(d) STATEMENT-1 is False, STATEMENT-2 is true

SECTION 111

LINKED COMPREHENSION TYPE

This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be
answered. Each question has four choices (a), (b), (c) and (d), out of which ONLY ONE is correct. 4
MARKS will be awarded for correct answer. 1 MARK will be deducted for wrong answer. NO MARKS
WILL BE GIVEN OR DEDUCTED IF A QUESTION IS NOT ANSWERED.
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Paragraph for Questions numbers 14 to 16

A parallel plate capacitor of capacitance 100 pF and a separation of 1 cm is charged with a battery to a
potential difference of 10 V. the battery is then disconnected. Electromagnetic waves is now incident on
negatively charged plate which is emits electrons with kinetic energies ranging from 0 to 1.5 eV. The
electrons are attracted to the positive plate. The current which flows between the two plates varies with
time t s shown in figure. Then,

I (amp)

10-12

14. The potential difference between the plates at time t; is
(a) Zero
(b) 1.5V
(c) 3V
(d) 10V
15. Numerical value of t;is
(@) 10°%s
(b) 107
(c) 108s
(d) 10°s

16. The potential difference between the plates for time t > t, is
a) Zero
b) 1.5V
c) 3V
d) 10V
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Paragraph for Questions numbers 17 to 19 (one or more correct options)

A homogeneous field of magnetic induction B is perpendicular to a track of gauge | which is inclined at
an angle o to the horizontal. A frictionless conducting rod of mass m straddles the two rails of the track
as shown in figure. The rod is released from rest at time t = 0.

L
[ [
S

a (

17. If the circuit formed by the rod and the track is closed by a resistor of resistance R, then
(a) The rod experiences retardation initially and then starts moving with uniform speed.
(b) The rod experiences uniform acceleration throughout the motion.
(c) Magnitude of acceleration/retardation is mg sin a + Bl
mgRsina
(d) Terminal velocity is QT
B“l
18. If the circuit formed by the rod and the track is closed by a capacitor of capacitance C, then
a) The rod experiences retardation initially and then starts moving with uniform speed.
b) The rod experiences uniform acceleration throughout the motion.

, . .. mgsina
c) Magnitude of acceleration/retardation is — =
m+ B°I°C
mgsina
d) Terminal velocity is 92—2
B7I-C
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19. If the circuit formed by the rod and the track is closed by a inductor of inductance L, then
a) Motion is SHM.
b) Motion is oscillatory but not SHM.

H 2
c) Displacement is given by: X(t) = A(l— coswt )where A= % &’ = lel_
m
H 2
d) Displacement is given by: X(t) = Acoswt where A= % & v’ = BZII_
m

SECTION-IV

Matrix Match Type

This section contains 3 questions. Each question contains statements given in two columns which
have to be matched. Statement€alumn | are labelled as A, B, C and D whereas statements in
Column Il are labelled as p, g, r and s. The answers to thesdanpghave to be appropriately
bubbled asillustrated in the following example.

If the correct matches ared A-r, B-p, B-s, Gr, C-s and Dq, then the correctly bubbled

matrix will look like the following :

AQQOOO
B OOO
OO
PI® OO

14.System shown in figure contains two masses connected with massless and inextensible
strings and system is in equilibriuMass ofboth the blocks are equal to m and an
exterral horizontal force applied on lower block is F = mvtatch the column | with
column II.
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Column | Column I
(&) mg (p) T1Sin6;
T, (q) T2sin6,
(b) %=
J2
T, (r) T2 cos6;
(©) =
J5
(d) mgtan6, (s) T, cosb,
2

15. A uniform magnetic fieldBk exists in space. A particle of mass m, charge q at origin is

given velocityv asgiven in column [Match thepath(s) taken by pacle inside the field
given incolumn Il

Columnul Column Il
(@ v=Vi+V,]j (p) straight line
(b) \l;= Vi+V, j+vk (g) circle
(c) \l;: v, k (r) spiral
(d) \L; =V i+wk (s) parabola

16.Figure showshree concentric thinonductingspherical shells A, B and C of radii a, b

and C respectivelgjavingsurface charge densities 4 ¢ and 4o respectively, as shown
in figure.

Y
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Column | Column Il

(a) Potentialof shellB o (a2
(p) —|—-a

&\ Db

(b) Potentialdifference betweeshell A & B

o(a
(a) S_O[F_m_ CJ

(c) Potentialdifference betweeshellB & C

&ELC C
(d) Potentialdifference betweeshellA & C cla® b & o
—————+
()eo c ¢ b
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