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PREFACE

Target’s ‘MHT-CET Physics Test Series’ is a complete practice book, extremely handy for the preparation of
MHT-CET examinations. This book would act as a go-to tool for preparation and practice at the same time.

The core objective of the book is to help students gauge their preparedness to appear for MHT-CET
examination, as it includes a beautiful assortment of MCQs in the form of Topic Tests and Revision Tests along
with Model Test Papers as per latest paper pattern.

Topic Tests are provided for powerful concept building. Revision Tests develop confidence in the students, as it
includes MCQs from three different topics. Model Test Papers help students analyse their strengths and area of
improvement to yield better results.

All Test Papers in this book have been created in line with the examination pattern and touches upon all the
conceptual nodes of the subject.

We have provided answers to all the questions along with detailed solutions for difficult questions.
We are sure that, these question papers would provide ample practice to students in a systematic manner and

would boost their confidence to face the challenges posed in examinations.

We wish the students all the best for their examinations!

- Publisher
Edition: First

The journey to create a complete book is strewn with triumphs, failures and near misses. If you think
we’ve nearly missed something or want to applaud us for our triumphs, we’d love to hear from you.

Please write to us on : mail@targetpublications.org

A book affects eternity,; one can never tell where its influence stops.

Disclaimer

This reference book is transformative work based on Std. XI and XII Physics Textbook; Reprint 2021 and Reprint: 2021 respectively, published by the Maharashtra State
Bureau of Textbook Production and Curriculum Research, Pune. We the publishers are making this book which constitutes as fair use of textual contents which are
transformed in the form of Multiple Choice Questions and their relevant solutions; with a view to enable the students to understand memorize and reproduce the same in
MHT-CET examination.

This work is purely inspired by the paper pattern prescribed by State Common Entrance Test Cell, Government of Maharashtra. Every care has been taken in the publication
of this reference book by the Authors while creating the contents. The Authors and the Publishers shall not be responsible for any loss or damages caused to any person on
account of errors or omissions which might have crept in or disagreement of any third party on the point of view expressed in the reference book.

© reserved with the Publisher for all the contents created by our Authors.

No copyright is claimed in the textual contents which are presented as part of fair dealing with a view to provide best supplementary study material for the benefit of
students.




NEW PAPER PATTERN

There will be three papers of Multiple Choice Questions (MCQs) in ‘Mathematics’, ‘Physics and
Chemistry’ and ‘Biology’ of 100 marks each. Duration of each paper will be 90 minutes.

Questions will be based on the syllabus prescribed by Maharashtra State Board of Secondary and
Higher Secondary Education with approximately 20% weightage given to Std. XI and 80%
weightage will be given to Std. XII curriculum.

Difficulty level of questions will be at par with JEE (Main) for Mathematics, Physics, Chemistry
and at par with NEET for Biology.

There will be no negative marking.

Questions will be mainly application based.

Details of the papers are as given below:

No. of
Paper  Subjectty | MCQsbasedon | NOUl | Marks | Minutes
Std XI Std XII
Paper I Mathematics 10 40 2 100 90
Physics 10 40
Paper 11 - 1 100 90
Chemistry 10 40
Paper 111 Biology 20 80 1 100 90
Chapters / units from Std. XI curriculum:
Sr.no Subject Chapters/Units of Std. XI
1 Physics Motion in a Plane, Laws of Motion, Gravitation, Thermal Properties of
Matter, Sound, Optics, Electrostatics, Semiconductors
2 Chemistry | Some Basic Concepts of Chemistry, Structure of Atom, Chemical

Bonding, Redox Reactions, Elements of Group 1 and Group 2, States of
Matter (Gaseous and Liquid States), Adsorption and Colloids (Surface
Chemistry), Hydrocarbons, Basic Principles of Organic Chemistry

3 Mathematics | Trigonometry II, Straight Line, Circle, Measures of Dispersion,
Probability, Complex Numbers, Permutations and Combinations,
Functions, Limits, Continuity

4 Biology Biomolecules, Respiration and Energy Transfer, Human Nutrition,
Excretion and Osmoregulation

Language of Question Paper:
The medium for examination shall be English / Marathi / Urdu for Physics, Chemistry and Biology.

Mathematics paper shall be in English only.

Duration of Examination:
The duration of the examination for PCB is 180 minutes and PCM is 180 minutes.
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Topic Test

Motion in a Plane
01

Time: 40 min

Total Marks: 40

While plotting graph, independent variable
(i.e., time) is plotted along

(A) x-axis
(B) y-axis
(C) z-axis

(D) negative z-axis

An electron travelling with a speed of
8 x 10° m/s passes through an electric field with
an acceleration of 10'* m/s>. How long will it
take for electron triple its speed?

(A) 1.6x107°s (B) 0.6x10"s

(C) 5%x107s (D) 16x10"s

A ball is dropped vertically from a height d
above the ground. It hits the ground and
bounces up vertically to a height d/2. Neglecting
subsequent motion and air resistance, its
velocity v varies with the height h above the
ground as

(A) vt
(D) v A

d
b—h h
d
©)
v
% d
h
d h 2 ;
The angular velocity of a wheel is 60 rad/s. If
the radius of the wheel is 0.3 m, then linear
velocity of the wheel is

(A) 18 m/s (B) 15m/s
(C) 35m/s (D) 28 m/s

®)

A particle is moving on a circular path with
constant speed, then its acceleration will be

(A) zero.

(B) external radial acceleration.

(C) internal radial acceleration.

(D) constant acceleration.

If a car travelling at 72 km/h overtakes another
car travelling at 40 km/h, the relative velocity of
first car with respect to another car is

(A) -18 km/h (B) 32km/h

(C) 98 km/h (D) 112 km/h

10.

11.

12.

13.

14.

The angle of projection for a projectile thrown
perpendicular to horizontal is
(A) 90° (B) 60° (C) 45° (D) ©0°

A particle shows distance-time curve as shown
in the figure. The slope of the particle is
maximum at

(A) P A
S
®) S 3 R
g
© R 3 Q
D) Q P : -
Time

A shell is fired at an angle of 60° to the horizontal
with velocity 115.4 m/s. The time of flight is

(A) 6.5s (B) 12.8s

(©) 165s (D) 204s

A boat is moving with velocity of 2i+ 5] in
river and water is moving with a velocity of
—2i— 5) with respect to ground. Relative
velocity of boat with respect to water is

(A) —4i-10] (B) 4i+10]

© 8i (D) 6]

Which of the following is NOT an example of a
projectile?

(A) Aecroplane in flight.

(B) A bullet fired from the gun.

(C) A hammer thrown by an athlete.
(D) A stone thrown from the top of the building.

2

If the equation of a projectile is y = x — gz ,
then the angle of projection is
(A) 80° (B) 60° (C) 45° (D) 30°

An athlete completes one round of a circular
track of radius R in 50 s. What will be his
displacement at the end of 2 min 30 s?

(A) zero (B) 2R

(C©) 2mR (D) 7mR

A shell is fired from canon with a velocity of

300 m/s at an angle of 45° with the horizontal.
The horizontal range attained by it is

(g=10ms?)
(A) 2x10°m (B) 9x10°m
(C) 4x10"m (D) 8x10°m
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15.

16.

17.

18.

19.

20.

21.

22.

A cricketer can throw a ball to a maximum
horizontal distance of 120 m. How much high
above the ground can the cricketer throw the
same ball?

(A) 100m (B)
() 30m (D)

75 m
25m

A person travels along a straight road due east
for the first half distance with speed v; and the
second half distance with speed v,, the average
speed of the person is

O R
(©) v, + v, (D) 2vv,
2v,v, v, +V,

The height y and the distance x along the
horizontal, for a body projected in the vertical
plane are given by y = 4t — 10t* and x = 6t, the
initial velocity at t = 0 of the body is

(A) 1243 m/s (B) 213 m/s
(C) 35 mis (D) 2419 m/s

The speed of a boat is 10 km/hr in still water. It
crosses a river of width 2 km along the shortest
possible path in 20 minutes. The velocity of the
river water is nearly

(A) 1km/hr (B)
(C) 4km/hr (D)

3 km/hr
5 km/hr

A particle covers 50 m distance when projected
with an initial speed. On the same surface it
will cover a distance, when projected with four
times the initial speed

(A) 100m (B)
(C) 800m

150 m
(D) 250m

A ball is kicked at an angle of 30° with the
vertical. If the horizontal component of its
velocity is 24.6 m s™'. The maximum height is
(A) 1358m B) 92.6m

(©) 392m (D) 60m

If a tension in a string is 4.2 N. A load at the
lower end of a string is 0.2 kg, the length of
string is 8 m then find its angular velocity

(g =10 m/s")

(A) 0.12rad/s (B)
(C) 1.62rad/s (D)

3.42 rad/s
1.43 rad/s

A proton of mass 1.6 x 102’ kg goes round in a
circular orbit of radius 0.10 m under a centripetal
force of 6 x 10" N. The frequency of revolution
of the proton is about

(A) 0.1 x 10® cycles per s

(B) 4 x 10® cycles per s

() 8x 10® cycles per s

(D) 12x 108 cycles per s

23.

24.

25.

26.

27.

28.

29.

An object moving with a speed of 12.25 m/s, is
decelerated at a rate given by% = -2.5\/v where

v is the instantaneous speed. The time taken by
the object, to come to rest, would be
(A) 12s (B) 28s
(C) 43s (D) 8.4s

A small coin is kept at the rim of a horizontal
circular disc which is set into rotation about
vertical axis passing through its centre. If radius
of the disc is 8 cm and s = 0.4, then the angular
speed at which the coin will just slip is

(A) Srad/s (B) 7rad/s

(C) 10rad/s (D) 4.9rad/s

A particle first accelerates from rest and then
retards to rest during the time interval of 12 s. If
the retardation is 2 times the acceleration, then
the time for which it accelerated is
(A) 2s B) 3s
(C) 4s (D) 8s

A large number of bullets are fired in all directions
with a speed of 150 m/s. What is the maximum
area on the ground on which these bullets will
spread (Take g =10 m/s’)

(A) 3x10"m’ (B)
(C) 12x10"m? (D)

1.6 x 10" m?
8 x 10" m?

The angle between velocity and acceleration of
a particle describing uniform circular motion is

(A) 180° (B) 90°
(C) 45° (D) 60°

The velocity of a projectile at the initial point A
is (31—1—43) my/s. Its velocity (in m/s) at point B is

(A) -3i-4] Y

(B) -3+ 4

C) 3i-4j

(©) 3i-4j th
\ A X

(D) 3i+ 4]

A particle is moving with constant acceleration
and vy, v, and v; are the average velocities of
the particle in three successive intervals t,, t; and
t3. Which of the following relations will be

correct?

(A) Vl_v3:tl_t2 (B) Vl_vzztl_tz
v,—Vvy ottt v,V -t

() ViTVy _ t,—t, (D) ViTVy _ t+t,
vV,—Vvy, t,—t, v,—Vvy, ottt




T

Topic Test - 01

30.

31.

32.

33.

34.

35.

The horizontal distance x and the vertical height
y of a projectile at a time t are given by x = at
and y = bt> + ct where a, b and ¢ are constants.
The magnitude of the velocity of the projectile
1 second after it is fired is

(A) [a®+(2b+c)]"?

(B) [22°+(b+c)]”

(C) [2a°+(2b+c)]"?

(D) [a’+(b+20)]"

A ball is rolled off the edge of a horizontal table at

a speed of 6 m/second. It hits the ground after

0.3 second. Which statement given below is true?

(A) It hits the ground at a horizontal distance
2.6 m from the edge of the table.

(B) The speed with which it hits the ground is
4.0 m/second.

(C) Height of the table is 0.45 m.

(D) It hits the ground at an angle of 60° to the
horizontal.

When a body is projected vertically up from the
th
ground, its velocity is reduced to (%) of its

initial value at height y above the ground. The
maximum height reached by the body is

3 8y
@ o ® 3
9y
© 7 (D) 9y

The length of the string of a conical pendulum is
20 m and it has a bob of mass 30 g. The angle
that the string makes with the vertical is 30°. If
the bob covers one revolution in 3 s, then the
corresponding centripetal force acting on the
bob will be

(A) 10N (B) 13N

(C) 15N (D) 5N

The maximum height attained by projectile is
increased by 20% by changing the angle of
projection, without changing the speed of
projection. The percentage increase in the time
of flight will be

(A) 20% B) 15%

©) 10% D) 5%

A river is flowing from west to east at a speed of
5 m/min. In what direction should a man on the
south bank of the river, capable of swimming at
15 m/min in still water, swim to cross the river
in the shortest time?

(A) East - North

(B) West - North

(C) South - West

(D) North — West

36.

37.

38.

39.

40.

A projectile can have the same range R for two
angles of projection. If t; and t, are the times of
flight in the two cases, then the product of the
two time of flight is proportional

A) R ® -

R®

1
c - D) R
© = (D)
A body thrown with an initial speed of
80 ft/s reaches the ground after (g = 32 ft/s”)
(A) 3s (B) 5s
©) 12s (D) 8s
A particle is moving with velocity 8 m/s

towards east and its velocity changes to 8 m/s
north in 20 s. Find the acceleration.

1
(A) 2N-W B) = N-W
1 22
© ZN-E (D) == N-E

A ball is dropped from a highly raised platform
at t = 0 starting from rest. After 9 second
another ball is thrown downwards from the
same platform with a speed v. The two balls
meet at t =20 s. What is the value of v?

(Take g = 10 m/s°)

(A) 126.8m/s (B) 132.5m/s

(C) 129.6 m/s (D) 140 m/s

A particle starts from rest, accelerates at
3 ms for 20 s and then goes for constant speed
for 30 s and then decelerates at 4 m s ° till it
stops. The distance travelled is
(A) 2850m (B)
(C) 2750 m (D)

2200 m
2500 m
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Revision

Test Topic Test — 01, 02, 03

01

Time: 40 min

Total Marks: 40

1. When a car moves towards east 40 m then 9. [M0 L Tz] are dimensions of
towards south 40 m, later on towards west 40 m, (A) gravitational potential
finally towards north 40 m, the displacement of (B) gravitational gradient
the car in magnitude is (C) universal gravitational constant
(A) 200m (B) 100 m (D) none of the above
© S0m (D) zero 10. Choose the correct relation for gravitational
2. Anaircraft is moving with a velocity of 280 ms ™. acceleration at latitude 0.
If all the forces acting on it are balanced, then (A) g—R’o’cos 0 (B) g-R’mcos’0
(A) it will fall down instantaneously. (C) g-R’w’cos’® (D) g-Rw’cos’0
(B) ?t w'111 lose its Vfi:lOClty gradually. ) 11. A thief is running away on a straight road in jeep
) it Stl.ll moves with t.he same velocity. o moving with a speed of 10 m s A police man
(D) It will be just floating at the same point in chases him on a motor cycle moving at a speed of
space. 15 ms™". If the instantaneous separation of the
3. A train covers the first half of the distance between Jeep from the motorcycle is 200 m, how long will
two stations at the speed of 60 km h™" and the it take for the police to catch the thief ?
other half at 80 km h™". Its average speed is (A) s (B) 195
(A) 6857kmh”’  (B) 42.6kmh’ (©) 40s (D) 100s
(C) 152 km h (D) 52.8km h! 12. A cyclist comes to skidding spot in 20 m. If the
4. The diameters of two planets are in the ratio 5 : 2 315)80;1 n%hfeozizrﬁnd(tiee %yciied::a(tiooghfhzoj dcllz
and their mean densities in the ratio 3 : 2. The ‘s ' Y y
acceleration due to gravity on the planets will be in u v=0
the ratio 180° [ ]
(A) 15:4 (B) 12:13 Frifctional /\M
: . orce
(C) 22:13 (D) 10:6 250N 20m
" pravitationa atmocton between them (&) 50001 (B) -5000J
(A) is tripled. (C) 100017 (D) -100017
(B) becomes nine times. 13. A 50 kg shell is flying at 40 m/s. When it
(C) isreduced to three times. explodes, its one part of 25 kg stops, while the
(D) is reduced to nine times. remaining par? flies on with velocity 1
6. The value of gravitational acceleration at a height Eé)) ig E :,1 EE% éltg(inmsi
equal to twice the radius of earth, is
(A) 50 % of value at earth’s surface. 14.  How much energy will be required if a mass of
(B) 25 % of value at earth’s surface. 5 quintal escapes from the earth?
(C) 11 % of value at earth’s surface. (Re=6.4x10°m, g=10 ms ™)
(D) same as value at earth’s surface. (A) 32x 1099j0ule (B) 64 x IOZ joule
7. A Dbody projected vertically upwards with a (€ 1.6x 10" joule (D) 80 10" joule
velocity of u returns to the starting point in 15. The path followed by projectile is called
10 second. If g = 9.8 m s %, the value of ‘0’ is .
(A) 60 m/s (B) 30.4m/s (A) ellipse (B) projection
(©) 49m/s (D) 15m/s (C) trajectory (D) parabola
8. The CORRECT statement about Newton’s 16.  The period of revolution of planet A around the
second law of motion is Sun is 12 times that of B. The distance of A
(A) It provides the measure of inertia. from the Sun is n times greater than the distance
(B) It measures the action reaction force. of B from the sun. The value of n is
(C) Itrelates force and momentum. (A) 524 (B) 8.69
(D) It measure the work done. © 1244 (D) 16.09

10
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17.

18.

19.

20.

21.

22.

23.

24.

Which of the following graph cannot be

velocity-time graph?
T
v
t >
b | ; :
v
The unit of torque is same as

(A) power (B)
(C) momentum (D)

@ !

acceleration
work

Position of a particle at any instant t is given by

= 4ti +2t% ]+ 5k. Its velocity at same instant

will be
(A)  4ti+5k] (B)  3i+4j+5k
(C)  4i+4t] (D)  3ti+4t]

The value of universal gravitational constant G
in C.G.S. system is

(A) 6.67x107 (B) 6.67x107°

(C) 6.67x107 (D) 6.67x107"

The centre of gravity for a circular ring lies
(A) away from the ring.

(B) at the geometrical centre.

(C) on the edge of the ring.

(D) none of the above.

A bomb is fired from a cannon with a velocity
of 1500 m/s making an angle of 30° with the
horizontal. What is the time taken by the bomb
to reach the highest point?

(A) 77s B) 23s

(C) 38s (D) Sis

A body of mass 4 kg, travelling at 8 m/s makes
a head-on collision with a body of mass 2 kg
travelling in the opposite direction with a
velocity of 3 m/s, the velocities of the two
bodies after collision are

(A) =6.8m/s, v, =12.2 m/s
(B) =0m/s, v, =0 m/s
©) =0.6 m/s, v, =11.8 m/s
(D) =6m/s, v, =0 m/s

If both the mass and radius of Earth decrease by
4%, the value of acceleration due to gravity will
decrease by nearly

(A) 4% B) 8%

©) 2% (D) 16%

25.

26.

217.

28.

29.

30.

The value of ‘g’ at a depth of 160 km will be
(Radius of earth = 6400 km)

(A) 990 c/s® (B)
(C) 978 cn/s® (D)

986 cm/s’
955 cm/s?

Four blocks with masses m, 2m, 3m and 4m are
connected by strings, as shown in the figure.
After an upward force F is applied on block m,
the masses move upward at constant speed v.
What is the net force on the block of mass 2m?
(g is the acceleration due to gravity)

F v
(A)  zero
(B) 2mg
(C) 3mg
(D) 6mg

4m

A particle is projected obliquely into air with
velocity of 10 m/s at an angle of elevation of
30°. Neglecting air resistance the equation of
motion is

_ X e _ |1

@A)y V2 200 ® y ){2 150}
_ | L s -

© y x{ﬁ 150} ©) y=x- 2

In the HCI molecule, the separation between the
nuclei of the two atoms is about 127 A
(1 A = 10" m). The approximate location of
the centre of mass of the molecule, assuming the
chlorine atom to be about 35.5 times massive as

hydrogen is
A 1A (B) 24A
(©) 124A (D) 15A

R is the radius of the earth and o is its angular
velocity and g, is the value of g at the poles.

The effective value of g at the latitude 8 = 45°
will be equal to

(A) g - +Ro’ (B) g - >Ro’
2 4
© g-Re’ (D) g+ ;Ro

The initial speed of a shell is 280 m/s. At what
angle must the gun be fired if the projectile is to
strike a target at the same level as the gun? [The
gun and the target are 1568 m apart]

(Take g = 10 m/s) [Take sin(6°) = 0.1]
(A) 12° (B) 8°
(C) 0.1° (D) 6°

11
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31.

32.

33.

34.

35.

36.

37.

Point masses of 3 kg, 5 kg, 7 kg and 9 kg are
placed at the corners of a square ABCD
respectively whose each side is 1 m long. The
position of the centre of mass of the system is

A
B C(7kg)
(5 kg)
A DO kg)
Gkg)|
14 8 12 10
A) —m, —m B) = m, —
(A) 24 24 (B) 24 24
© Fmoim  (D)m
24 24 24 24

Escape velocity of a satellite of the earth at an
altitude equal to radius of the earth is v. What
will be the escape velocity at an altitude equal to
6R, where R = radius of the earth?

(A) v/6 B) V7V
C)  V2v/\7 (D) 6v

A car of mass 1000 kg moves on a circular path
with constant speed of 10 m/s. It turned through
90° after travelling 785 m on the road. The
centripetal force acting on the car is

(Take ©=3.14)

(A) 320N (B) 200N

(C) 640N (D) 1280N

Which of the following is not a property of the

newton’s law of gravitation?

(A) Itis always attractive.

(B) It does not depend on the medium.

(C) It acts on all masses and at all the
distances.

(D) It is the strongest force among all the
fundamental forces.

The angular separation between the minute hand
and the hour hand of a clock at 1:30 pm is

(A) 140° (B) 90° (C) 165° (D) 145°

If two identical satellites are at R and SR away
from earth surface, the wrong statement is

(R = Radius of earth)

(A) Ratio of their total energy will be 3.

(B) Ratio of their kinetic energies will be 3.
(C) Ratio of their potential energies will be 3.
(D) None of the above.

Acceleration of a body when displacement
equation is 4s = 8t + 2t is

(A) gm/sz
(C) 4ms

(B) 1 m/s’
(D) 2mss’

38.

39.

40.

The ratio of relative velocity of separation after
collision to the relative velocity of approach
before collision between two colliding bodies is
(A) coefficient of restitution.

(B) velocity of collision.

(C) sum of the velocities.

(D) the law of gravitation.

A black hole is an object whose gravitational
field is so strong that even light cannot escape
from it. To what approximate radius would
Venus (mass = 4.9 x 10* kg) have to be
compressed to be a black hole?
(A) 10°m (B)

(C) 107m (D)

10°m

10°m

In the arrangement shown in the figure, the
coefficient of friction between two blocks is 0.7.
The force of friction between the two blocks is
(Assume that the 4 kg block is placed on a
smooth horizontal surface)

(Acceleration due to gravity = 10 ms )

20N «— 4kg
(A) 7.14N (B) 12.63N
(C) 18N (D) 971N
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Model Test Paper - 01

Time: 45 min

Total Marks: 50

*1.

Q2.

03,

*5.

If a particle has zero acceleration, its velocity is
(A) increasing

(B) decreasing

(C) constant

(D) Both (A) and (B)

Air is streaming past a horizontal air-plane wing
such that its speed in 130 m/s over the upper
surface and 105 m/s at the lower surface. If the
density of air is 1.1 kg per metre’ and the wing
is 10 m long and has an average width of 2 m,
then the difference of the pressure on the two
sides of the wing is

(A) 3231 pascal (B)
(C) 1631 pascal (D)

409.50 pascal
864 pascal

When wavefronts pass from denser medium to
rarer medium, the width of the wavefront

(A) increases.

(B) may increase or decrease.

(C) decreases.

(D) remains unchanged.

If the magnetic field linked with the coil is
doubled, the e.m.f induced in coil will be

(A) double (B)

same
(C) half (D) four times
Gravitational force between two objects

separated by 36 cm is 3.24 x 10 N. If total
mass of the two objects is 5.0 kg, then the mass
of the objects in kg, are

(A) 3,2 B) 4,1

(©) 25,25 D) 35,15

Two tuning forks A and B produce 8 beats per
second when sounded together. When B is
slightly loaded with wax, the beats are reduced to
6 per second. If the frequency of A is 300 Hz,
the frequency of B is

(A) 300Hz (B) 306Hz

(C) 294 Hz (D) 350Hz

A body is kept on a horizontal disc of radius
4 m at a distance of 2 m from the centre. The
coefficient of friction between the body and the
surface of disc is 0.8. The speed of rotation of
the disc at which the body starts slipping is
(g=10 m/s%)

(A) 2rad/s (B) 6rad/s

(C) 0.8rad/s (D) 0.2rad/s

*10.

11.

12.

13.

*14.

15.

A galvanometer has a resistance of 3774 ohm. A
shunt S is connected across it such that (1/35) of

the total current passes through the
galvanometer. Then the value of the shunt is
(A) 3663 ohm (B) 111 ohm

(C) 107.7 ohm

The study of
quantization of energy.
(A) Dbinding energy curve
(B) diffraction of light
(C) photoelectric effect
(D) electric flux

(D) 3555.3 ohm

is useful in understanding

Two balls of masses 9 g and 5 g are moving
with kinetic energies in the ratio of 4 : 5. What
is the ratio of their linear momenta?
(A) 6:5 B) 5:6
(C) 3:4 (D) 4:3

Emissive power of a blackbody at a temperature
200 K is 81 J/m’s. Another one is an ordinary
body having emissivity 0.8 at 600 K. What is
the emissive power of ordinary body?

(A) 62182 )/m’s (B) 8000 J/m’s

(C) 5248.8 J/m’s (D) 1784.6 J/m’s

The current flowing through a straight wire
produces a magnetic field

(A) antiparallel to the direction of current.

(B) parallel to the wire.

(C) in the form of concentric circle.

(D) in a parabolic path.

The self inductance of a coil is 5 mH. If a
current of 4 A is flowing in it, then the magnetic
flux produced in the coil will be
(A) 0.02 weber (B)
(C) zero (D)

20 weber
2 weber

What should be the angular speed of an earth
like planet in radian/second so that a body of
5 kg weighs zero at the equator of the planet?
(Take gplanet = 12 m/s® and radius of planet =
7200 km)

(A) 0.89x107° (B) 1.29x107

(C) 2.74x107° (D) 4.16x107°

Standing waves are produced in a 10 m long
stretched string. If the string vibrates in
6 segments and the wave velocity is 36 m/s, the
frequency is

(A) 15Hz (B) 13Hz

(C) 9Hz (D) 11Hz
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16.

17.

18.

*19.

20.

21.

A hollow metal sphere of radius 12 cm is
charged such that the potential on its surface is
100 volt. The potential at the centre of the
sphere is

(A) 100 volt (B)
(©) 1volt (D)

0 volt
10 volt

In a potentiometer experiment, the balancing
point with a cell is at a length 240 cm. On
shunting the cell with a resistance of 4 Q, the
balancing length becomes 120 cm. The internal
resistance of the cell is

A) 1Q (B) 2Q
) 05Q (D) 40

Out of the factors given below, upon which
factor/s do/es photoelectric effect depend/s?

1. Temperature of metal plate

ii.  Velocity of emitted photoelectron
iii.  Frequency of incident light

(A) Only (iii)

(B) (i) and (iii)

(C) (ii) and (iii)

(D) (i), (ii) and (iii)

A medium is required for propagation
of sound.
(A) denser

(B) elastic
(C) plastic
(D) chemically ionized

For principle specific heats at constant pressure
and constant volume, Sp and Sy respectively, it
is observed that

Sp — Sy = a for hydrogen gas

Sp — Sy = b for nitrogen gas

The correct relation between a and b is
(A) a=14b (B) a=28b

(©) a=ib (D) a=b

The force acting on a charge ‘q’ in both electric
and magnetic field, simultaneously is

(A) F= (qﬁj 4 q[ﬁxij

22.

*23.

24.

25.

26.

*27.

28.

Out of the following graphs, which graph shows
the correct relation (graphical representation)
for LC parallel resonant circuit?

+~

o g A
A) g B)E B[ 77 :
2 SE /i
g |
g !
EglN 5
ol f, S0 f;
Frequency Frequency
@) (D)
= -
S 5 g
2 EEl__\
& O !
ol Frequency i 0 f;
Frequency

The solids which have the negative temperature
coefficient of resistance are:

(A) insulators only

(B) semiconductors only

(C) insulators and semiconductors

(D) metals

The length of the seconds pendulum is increased
by 0.2 %. The clock

(A) gains 51.84 seconds per day.

(B) loses 86.4 seconds per day.

(C) neither loses nor gains time.

(D) loses 6 seconds per day.

The potentials of two plates of a capacitor are
+15 V and —15 V. The charge on one of the
plates is 75 C. The capacitance of the capacitor
is

(A) 2F B)
(C) O0S5F (D)

25F
0.25F

A resistance of 990 Q and a cell of emf 2 V is
connected in series with a potentiometer wire
having a length 4 m and resistance 10 Q. The
potential gradient along the wire will be

(A) 0.005 V/m (B) 0.05V/m

(C) 0.003 V/m (D) 0.03 V/m

Angle of minimum deviation for a prism of
refractive index 1.5, is equal to the angle of the
prism. Then the angle of the prism is

(cos 41°=0.75)

(A) 62° (B) 4r1°

© 82° (D) 31°

A monatomic gas expands at constant pressure
on heating. The percentage of heat supplied that
increases the internal energy of the gas and that
is involved in the expansion are respectively
A 75%,25% B) 25%,75%
(C) 60 %,40 % (D) 40 %, 60 %
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0 29.

30.

31.

32.

33.

34.

035.

36.

A cyclotron in which flux density is 2.8 T is
employed to accelerate protons. How rapidly
should the field between the dees be reversed if
mass of proton be taken as 1.6 x 107 kg?

(A) 446x10°Hz  (B) 4.46x10 Hz
(C) 446x10*Hz (D) 4.46 x10°Hz

In an LC circuit

(A) The energy stored in L as well as in C is
magnetic energy
(B) The energy stored in L is magnetic but in

C it is electrical.
(C) The energy stored in L is electrical but in
C it is magnetic.
The energy stored in L as well as in C is
electrical energy

(D)

The collector supply voltage is 4 V and the voltage
drop across a resistor of 400 Q2 in the collector
circuit is 0.4 V in a transistor connected in
common emitter mode. If the current gain is 20,
the base current is

(A) 0.25mA B)
(©) 0.12mA (D)

Two springs of spring constants 1800 N/m and
3600 N/m respectively are stretched with the
same force. They will have potential energy in
the ratio:

A) 4:1 (B)
© 2:1 (D)

A mercury nucleus has a charge of +80 e where
e is equal to 1.6 x 107" C. If a proton is at a
distance of 10> m from a mercury nucleus,
then its potential energy is about

(A) 115x107"7] (B) 12.8x107"7
(C) 1.843x10™) (D) 32x107%)

The area of the electron orbit for the ground
state of hydrogen atom is A. What will be the
area of the electron orbit corresponding to the
third excited state?

(A) 256A (B) 9A

(C) 8l1A D) 3A

By sucking through a straw, a student can
reduce the pressure in his lungs to 748 mm of
Hg (density = 13.6 g/cm’). Using the straw, he
can drink water from a glass upto a maximum

0.05 mA
0.02 mA

1:4
1:2

depth of
(A) 2321cm (B) 1632cm
(C) 13.6cm (D) 136cm

When the temperature of the system is uniform
throughout the system, the system is said to be
in

(A) mechanical equilibrium

(B) chemical equilibrium

(C) thermodynamic equilibrium
(D) thermal equilibrium

037.

38.

@39,

040,

*41.

Which of the following is ferromagnetic?
(A) Antimum (B) Bismuth
(C) Nickel (D) Mercury

The graphs given below depict the dependence
of two reactive impedances X; and X, on the
frequency of the alternating e.m.f. applied
individually to them. We can then say that

8 3

=) =)

3 3

2 X g, Xy

£ £

Frequency — Frequency —

(A) X is an inductor and X, is a capacitor.
(B) X is aresistor and X; is a capacitor.
(C) X is acapacitor and X; is an inductor.
(D) X is an inductor and X, is a resistor.

What will be the current flowing through the
5 kQ resistor in the circuit shown, where the
breakdown voltage of the zener is 5 V?

5kQ
AW
0V L %25 S
(A) % mA (B) 1mA
(©) 10mA (D) % mA

A ring and a disc roll on the horizontal surface
without slipping with same linear velocity. If
both have same mass and the total kinetic
energy of the ring is 8 J then the total kinetic
energy of the disc is

(A) 67
(C) 4]

B) 57
(D) 37

Which of the following is NOT an example of
static electricity?

(A) Hearing crackle when we take off
synthetic clothes in dry weather.

(B) Lightening in the sky during
thunderstorms.

(C) Plastic comb is electrified when it is
rubbed with dry hair.

(D) Seeing spark in an electrical switch when

we remove fuse.
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©®42. Mass equivalence of energy 931.5 MeV is
(A) 1 unified atomic mass

(B) 1l.6amu
©) 1mg
(D) 1.67mg

43. Two solid spheres of same metal but of mass M

and % fall simultaneously on a viscous liquid

and their terminal velocities are v and nv, then
value of n is
A) 16 (B) 8 <) 4 (D) 0.25

44. In Young’s double slit experiment, when
wavelength used is 8000 A and the screen is
30 cm from the slits, the fringes are 0.012 cm
wide. What is the distance between the slits?
(A) 0.024 cm (B) 24cm
(C) 0.24cm (D) 02cm

©®45. What happens when a diamagnetic substance is

brought near north or south pole of a bar

magnet?

(A) Itis attracted by the poles.

(B) Itis repelled by the poles.

(C) It is repelled by the north pole and
attracted by the south pole.

(D) It is attracted by the north pole and
repelled by the south pole.

*46. The volume of a metal block changes by 0.75%
when heated through 196 °C then its coefficient
of cubical expansion is
(A) 383x10°/°C (B) 84x10°/°C
(C) 46.110°/°C (D) 84x107°/°C

47. The second overtone of a closed pipe if its
fundamental frequency is 80 Hz
(A) 250Hz (B) 400 Hz
(C) 300Hz (D) 350Hz

@®48.  The ratio of the accelerations for a ring (mass m
and radius R) rolling down an incline of angle
'0' without slipping and slipping down the
incline without rolling is
A 1:2 B) 2:1
(C) 3:1 (D) 1:43

*49. A conducting sphere of radius R = 30 cm is

given a charge Q = 15 nC. What is E at centre?
(A) 3.6x10°N/C (B) 1.8x10°N/C

(C) Zero (D) 0.9x10°N/C
A . ..
50. —% in Brackett series is
A
A) 1 B) 1.37
©) 154 (D) 2.67
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10.

11.

12.

Answers & Solutions to MCQs

Topic Test - 01

(A)
(A)

v=u-+at
3u=u-+at
2u
t:_
a
(= 2x8x10°

10"

= 2u=at

=1.6x107%s

(A)

For the given condition initial height h = d and
velocity of the ball is zero. When the ball moves
downward its velocity increases and it will be
maximum when the ball hits the ground and just
after the collision it becomes half and in
opposite direction. As the ball moves upward its
velocity again decreases and becomes zero at
height d/2. This explanation matches with graph
(A).

(A)

Using,

v=10=0.3 x60=18 m/s

©)

In uniform circular motion, acceleration is

caused due to change in direction and is directed
radially towards centre.

(B)
Relative velocity of 1 car w.r.t 2" car
Vi2 =Vq —V2:72—40:32km/h1'

(A)
©
The slope is maximum around the point R.
(D)
T-= 2usin® _ 2x115.4xsin 60 =204 5
g 9.8
(B)

The relative velocity of boat w.r.t. water

= Vboat — Vwater

=(2i+5))-(-2i-5))

=4i+10]

(A)

An aeroplane in flight is propelled by

combustion of fuel and does not move under the
effect of gravity alone.

©
Comparing with equation of projectile

2
y=xtan 6 — EX

2u’cosh’
tan 0 = 1= 0 =45°

13.

14.

15.

16.

17.

18.

19.

20.

(A)

Athlete completes 1 round in 50 s
2min30s=150s

He will complete 3 rounds in 150 s.

Displacement = zero

B)
R Wsin26 _ (300) x sin2(45°)

g 10

2 . °

_ (300)" xsin90° _ 300x300x 1 ~9000m
10 10
=9x10°m

©

The maximum horizontal range is given by
Rinax = 4 Hpax

120 m = 4 Hpax

Hyox=30m

D)

4= X2 , b= X2
Vi A2

Average speed = X =

t,+t,

~<
Il
=
Il
N
|
[\
S
\:—F
<
tal
Il
Il
(@)

©

20 min = 0.33 hr

Let the velocity of the river be x km/h.
(10-x)x0.33=2

10 —x=6.06 = x = 3.94 km/h = 4 km/h

©

R = u’sin20
g

projection is made four times, the range

becomes sixteen times,
16 x 50 =800 m

(B)
0 =90°-30°=60°
Horizontal velocity = u cos 60°=24.6 m's~

u= %=49.2 ms
0.5

= R o« u’. So, if the speed of

1

2
g Wsin®60° _ (49.2)" (V3
2g 2x9.8 | 2
H=92.6m
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21.

22,

23.

24.

25.

©
Using, T = mre’ = o = T
mr
0= |2 =162 radls
0.2x8
(A)
The centripetal force acting on the proton is
given by,

2 22

F=mro =mdénnT
2.2 -13

mi4nnr=6x 10

. 6x10™"
1.6x107 x4x(3.142)" x0.1
=9.7 x 10° cycles/s
n=~10x 10°=0.1 x 10® cycles/second

(B)

Yo o5y
dt
dv
— =-25dt
v
0 dV t
—=-2.5]|dt
IZJ;SJ; '(.)‘
|2JV|° — 25t
12.25
21225 =2.5¢
t=2.8s
B)

For the coin to slip;
the frictional force < centripetal force
Usmg < mro’
g =ro> (For minimum angular speed)
mz _ kg _ 04x9.8 _ 49
r 8x1072
o =7rad/s
(D)
Time taken by the particle (t) =12 s
Let t; be time for acceleration and t, for declaration
tl + tz = 12
tL=12-1t .....(1)
For accelerated motion,
Vo=u-+at
\S 0+ at;
v = aty
For retardation,
v=u-+at

(i)

.....(1i1)

Substituting equation (i), (ii) and a = — 2a, in
equation (iii)

we get,

O0=atj—2a(12-1t)

2a (12 —-t))=aty

24a — 2at1 = at,

24a = 3at1

= 8s

vy =vitat, (" u=vy)

26.

27.

28.

29.

30.

(B)
Area on which bullets will spread = nir”
For maximum area,

(150)°
10

2
r=Rpp= —= =2250m
g

...[when 6 = 45°]

Maximum area ©R?, =7(2250)*~1.6x 10" m?

(B)
In a particle performing uniform cirular motion,
the linear wvelocity of the particle is

perpendicular to r and linear acceleration. The
acceleration is directed towards the centre, thus
making an angle of 90°.

©

A

3i
By

& i

Horizontal (X) component remains the same
while the vertical (Y) component changes.

Therefore, velocity at B = (3?—4}) m/s.

©

AR

2

u+u+at,

V=

2
2vy =2u + at; (1)
Similarly,
2v,=2u+at, .. (11)
2v3 =2u + atj ....(1ii)

Subtracting equation (ii) from equation (i),
2(V1 - V2) = a(tl - t2) .. (IV)
Subtracting equation (iii) from equation (ii),
2(V2 - V3) = a(tz - t3) .. (V)
Dividing equation (iv) by equation (v),

, t -t

V=V Gt

ViV 1 2

A)
The horizontal component of velocity is
Vy = x_d (at)=a

Podt dt

The vertical component of velocity is
dy
V S oe—=
Yot
Whent=0,v,=a,v,=2b+c
V= \/v +v, = \/az+(2b+c)z

Hence, the correct choice is (A).

%(bt2 +ct)=2bt+c
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31.

32.

33.

©

-qm/s

VX
0
l v
Vy

For a projectile given horizontal projection,
Motion along X-axis is given by,

1
X=Xo+ut+ —at’
2

Here xo=0,uy,=u=6m/s,a,=0,t=03s
Hence, horizontal distance covered by the ball,
x=ut=6x03=18m
Thus, option (A) is incorrect.
The speed with which it hits the ground,
v = \/Vi +v, = \/u2 +g’t? (D)
= \36+10°x(0.3)* ~ 6.7 m/s
Thus, option (B) is incorrect.
Motion along Y-axis is given by

1
y=yotut+ —at
Here yo=0,u,=0,a,=g,t=03s
Hence height of the table
h=y= %gt2= %x 10x0.3°=045m

Thus, option (C) is correct.
The angle body makes with horizontal is

B=tan"' (%J
= tan"| [%)

#60°
Thus, option (D) is incorrect.
(B)

2
V2=u2—2gy = (%uj :uz—Zgy

....[Using equation (i)]

2

u 2
—=u -2
6 gy
uZ[I—LJ=2g
16 Y
2 16x2 32
u’ ><——2gy:>u— = 0Xay_ 2y
g 15 15
_u l[32yj_ 32y _ 8y
Hmax_ - - |\ 5 T
4g 415 60 15
(B)
For a conical pendulum,
r=1sinO
r=20sin30°=r=10m, T=3s
2n 2n
(D: —_— = —
T 3

34.

35.

36.

37.

38.

. L 47
Centripetal force = mo’r =3 x 107 x Y x 10

=131.46x 102=13N

©
H= u’sin’0
2g
Differentiating partially,
SH = u?(25in 6.cos 0)360
2g

oH = Zco.s666 =0.2 (given)

H sin©

.. T
Similarly, 8— = CO§969 =0.1

T sin©

Therefore, T increases by 10%.
(D)

From the addition of two vectors, we know that
C?=A’+B?+ 2AB cos0

From this expression it is clear that,

C*< A>+B* when 0 > 90°

i.e., when 0 > 90°, the man can cross the river
with shortest time.

From diagram it is clear that man should swim
in north-west direction.

(D)
For same range, angle of projection should be 0°
and (90 — 0)°.

2usin 0

So, time of flights t; = and

_ 2usin(90-0) _ 2ucos®

t
g g
tit = 4uzsin2€)cose _ 2 (u’sin26) _2R
g g g g
tity c R
(B)
2u  2x80 _

Time of flight= — = 5s

g

(D)
Here, 0 =90°,t=20s,

Resultant velocity = vi — v
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39.

If the central angle is given then we apply the
formula dv = 2v sm9 to determine the change

in velocity

dv =2v sin (ej
2
—2x8x L
V2
=82 m/s
Acceleration = & = i
Acceleration acts in N — E
direction.

(A)
Let the two balls meet after t at distance x from
the platform.

Usingh=ut+ %gt2

For the first ball
u=0m/s,t=20s,g= 10 m/s>

X = % x 10 x (20)° )

For the second ball
u=v,t=11s, g=10 m/s’

40.

x=vx1l+ % <10 (117 ... (i)
From equations (i) and (ii),

% x 10 x (20)* = llv+%>< 10 x(11)?

x 10 x 279

—lx X 2 2=l
Hy == x10x [0 - (11)"] = -

V= % =126.8 m/s

(A)
For 1% part,

v=u+at=0+3x20=60ms "

1 1
s;=ut+ Eat2=>8125><3><400

=600 m
For 2™ part,
Sy =ut
s, = 1800 m
For 3" part,
vV =u+ 2ass
0=(60)"+2 x (—4) x s3=

0 _ 450 m

3= ——

= s, =60 x 30

3600 — 8s;

S =8 ts§+s3= 600 + 1800 + 450

s =2850m

Topic Test - 02

(B)
©

The gravitational force of attraction is given by,
F= Gm m,
r2

_ 6.67x107" x6x10** x2x10”
(8.5x10"Y
~1.11 x 10"* N

(A)

Using the law of conservation of momentum,
mxv=MxV

Where, m = mass of bullet, v = velocity of
bullet, M = mass of rifle, V = velocity of rifle

_ MV _1000x40 _ 5 1 0% e
m
(B)
©
If the fingers of the right z

a

hand are curled from the
direction of ? towards the

then the
thumb points in the direction

direction of F

of torque t. r F

6.

8.

11.

D)
The inertial frame of reference will either will
be at rest or moving with a constant velocity.

(B)

The work done is given by,

x=4 x=4
W= dex= f(o.2x+14)dx
x=0 x=0

x=4 x=4
= jo.zxdx+j14 dx

x=0 x=0
02 B}+ 14 [x]:
=0.2 [42
W= 16+56=57.61

D) 9. (B) 10.

(B)
Rl R2
de—xcCcm
R <
— A
15cm

‘°}+ 14[4 - 0]

| A
60.cm >
GA B | S

50 g wt

IOOth lOO"g wt
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35.

36.

(B)
R 2
Rn=—2,pm= =pe
SoPm= 5P

Energy spent = mgch. = mg, hy,

hy= gehe/ gm
(ﬂnRepeG)x h,
hp=3
m 4
—nR _p G
3 mpm
hm: &X&xhezzxix0,6 = 36 m
R, P, 21
(A)

We know that, F oc mim,
Foc (xm)x (1-x) m=xm’(1-x)

For maximum force,

aF —9
dx
d—F=m2—2xmz=0 :>x=l
dx 2
Revision

(D) 2. (©
(A)

. S _ S
Average speed = 5 . I s s

60 80 120 160
= @= 68.57 km/hr '
A)
Pio3.g S=5:
P> d,
4

Since, g = 3 GnRp = g < pR

= g; o p;R; and g; o« p;R,
& _pR _3 S_15

£ PR, 2 2 4
(D)
©
At height (thj , the value of acceleration due
n
2
to gravity is given by, g, = (Lj g.
n+1

Here, n = 1
2

&:(_n jzz
g n+1

37. (A
d 800
=g|l1-—| =09. -—
B8 ( Rj ( 6400]
g4 =9.8 x % =8.58 ms *
38. A
1
When satellite is in orbit, K.E. = E = Em v
For satellite to escape v = Ve
K.E. to escape,
| S 2
Ke= 3% = ;m(¥2v)
=2E ....(".Ve:\/EVc)
Extra K.E. required=2E-E=E
39. (B)
Vo _ F _ [or _,
Va Iy R
= vg=3xvpa=3xnv=3nv
40. (D)
Test - 01
7. ©)
Since body returns to the starting point,
h=0
Alsoh= ut-— %gt2
1
0=u(10)~ = x 9.8 x (10*= 10u=19.8 x 50
10u =490 = u = 220
10
u=49 m/s
8. ©) 9. (A) 10. (D)
11. (O
The relative speed of policeman w.r.t. thief
=15-10=5m/s.
. . . 200
Time taken by police to catch the thief = =
=40s
12. (B)
Work done is given by,
W =F s=F s cos(180)°
=—Fs=-250x%x20=-50001J
13. (A)

Using the law of conservation of momentum,
MV =m;v; + myv,
Where, M, V= total mass and velocity of the shell,
my, v; = mass and velocity of the first part,

my, v, = mass and velocity of the second part

v, = MV [ v =0 mis]
m,

_ 50x40
25

=80ms!
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14.

15.
16.

17.

18.
19.

20.

21.
22,

23.

(A)
We know, 5 quintal = 500 kg
BE. = % — mgR

=500x10x6.4x10°=32x10°J

©
A)
T,
Using Kepler’s third law, &4 = 4
TB rB
(12T, ? ’
B) _|Ia —
— = (e Ta=12T
T; (rB J ( A )

3
Tl 2144y = I —(144) = 1 = 5241
I Iy

(D)
Graph (D) indicates 2 values of velocity for a
given instant. This is not possible.

(D)
©
r= 4ti +2t7 ]+ 5k
v= s Ll o0 sk) = 44l
dt dt
(B)
G =6.67 x 10" Nm*/ kg’
5 4 2
—6.67x 10" x 10 dyne>6<10 cm
10°g

=6.67x 10" =6.67 x 10°® dyne cm®/g’
(B)

(A)

1
_using _1500x 79
AT 9.8 9.8
ta = 76.55 ~ 77s
©)

From law of conservation of momentum,

miu; + mpu, = mvy; + mpvp
4x8+2x%x(—3)=4xv;+2v,
32—6:4V1+2V2

26=2 (2V1 +V2)

13= 2V1 + Vi

V2:l3—2V1 (1)

Also, kinetic energy is conserved during elastic
collision,

%[mluf + mzug] = %[mlvf + mzvg]

4% (8) +2x (=3 =4x (v}) +2(v3)
256 + 18 = 4v2 +2v?

274 =2[2v} + v} ]

24,

25.

26.

27.

28.

137 = 2vi + v}

137=2v? +(13-2v,)" ....[From (i)]

137 = 2v} + 169 — 52v, + 4v}

6vi —52v, +32=0

3vi —26v, +16=0

Solving the above quadratic equation, we get,
vi=8m/sorv;=0.6 m/s

when v =8 m/s, v,= -3 m/s and

when vi = 0.6 m/s, v, =11.8 m/s.

A

=G O%EM _ 25GM_ ) o, GM

= =1.04
(0.96R)* 24 R? R &

£ _1=004
g

!

g

“& X100 =4%

~93 (1—ij _ 9
40 40
=9.55m/s* = 955 cm/s’

A

Since all four blocks are moving up with a
constant speed v, acceleration a is zero.

=F=0

Net force is zero.

©

The equation of motion is given by,

=(tan O) x — | —5 | x?
y=(tan ) x (Zuzcoszejx
For 6 =30°,u=10m/s

g 2
=(tan 30°) X — | ———"——|X
=t ) {2(10)2 cos230°]

©
¢ mr,+m,r,
r
m, +m,
> 355%x1.27-
r = ————i
1+35.5
- ~ ~ |
;= ;Z'le.ﬂi ~ 1245 127A
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29.

30.

31.

32.

33.

34.
35.

(A)

g =gp—Rc0200529=gp—oo2Rcosz45°=gp—%Roo

(D)
R = u’sin20
g
1568 = (280) x sin 20
10

sin 20 — 10x1568

(280)’
sin 20 =0.2
But, sin”' (0.5) =30° = sin"' (0.2) < 15°
9 <7.5° =0~6°
(D)

Using the equation for the centre of mass,
_ mXx,+m,X, +mX,; +myX,

m, +m, +m; +m,

_ (3><0)+(5><O)+(7><1)+(9><1) _16 .

3+5+7+9 24
_ (3x0)+(5x1)+(7x1)+(9x0) _ 12 m
3+5+7+9 24
©)
2GM
Ve
R+h

2GM 2GM
(Vo) = qu =v and (ve), = ETS

(v, _ [2GM \f
V), 7R 2GM

(Vo) = \E (Vo) = %

(B)

Since car turns through 90° after travelling
785 m on the circular road, the distance 785 m is
quarter of the circumference of the circular path. If
R is the radius of the circular path, then

% (27R) = 785m

785x2 _ 785x2 _ g0
b 3.14

v =10 m/s, m= 1000 kg

Centripetal force,

mv’  1000x(10)°
R 500

R=

Fep= =200N

(D)

©
Degree moved by hour hand,
for 1 revolution = 360°

for 1 hou

360°
— =3(°
2

36.

37.

38.
39.

40.

for 1 min = % =0.5°

for 30 mins =30 x 0.5° =15°
Degree moved by the minute hand,
for 60 minutes = 360°

for 1 minute = 6°

for 30 mins = 6° x 30 = 180°
Hence, at 1:30 pm

Angular seperation = 180° —

D)

15°=165°

Orbital radius of satellites: r; = R + R =2R
r,=R+5R=6R
PE,= “SMT andpE,= ZGMm
rl r2
KE., = SMM 2nd K E, = SMm
2r, L
TE = “SMT and T.E, = ZSMm
21, 2r,

PE, _ KE _ TE, _
PE, KE, TE,

(B)
4s=8t+2t° = s= l(8t+2t2)

Velocity = d_t = —(8+4t)

2

Acceleration = d [Ej— d— —ﬂ m/s® = 1 m/s’

dt \dt dt?
(A)
©

2GM
Vo= ,J—— =¢
R

(As escape velocity for a black hole is same as
speed of light in vacuum)

2GM  2x6.67x107" x4.9x10™
¢’ (3x10%)
_ 2x6.67x4.9

=R=

x10°m=7.26x 10" m
Order of magnitude = 10 m
(D) NT

F «— W
v

> F1:2N

— F

F, =20 N <«

Fiax =pumg=0.7 x 3 x 10
Frax =21N
Acceleration of the system,

a= E+h 20+(2) =2.57 m/s

m, +m, 4+3
Force of friction opposing the motion of 3 kg block
= ma + force acting in direction of friction.

=(3x2.57)+2 =9.7IN
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T

Model Test Paper - 01

©
(A)

From the Bernoulli’s Principle

P, —-P,= %p(vi—vf)

~(105)’]
=3231 N/m” or pascal

=% x 1.1 x [(130)

©
(A)

Since e o« B, so when magnetic field is doubled,
induced e.m.f. will also becomes double.

A)

r=236x 10 m, total mass = 5 kg
Let m and (5 — m) be the two masses
F= Gm m,

rZ

6.67x107" xm x (5—m)

324 % 1078 =
(3.6x10)
1x108=6.67x @ x 107
10 = 40 m(S m)
6 4

m-5m+6=0 = (m-2)(m-3)=0
m=3orm=2

(B)

na = 300 HZ,

Given that, |np —ng|=8 b.p.s

When B is loaded with wax, the number of beats
reduces to 6 per second.

|1’1A—1'1B | :6b.p.S

ng = 306 Hz or 294 Hz

The frequency 306 meets both the conditions
ng > na

ng —na = 6 is the correct equation.
ng=ns+6=300+6=306Hz

(A)
Using formula,
umg = mo’r
o= |1
T
0.8x10 = /4 =2radss

(B)

Ig _ i _ S

| 34 S+3774
s=3 1110

9.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

©
(A)
2
K==—mv? :lxm(mv ) = (mv) = K:p—2
2 2 m 2m 2m
Kool 2m 4 _(p) s
K, 2m, p; 5 |
p1:p2=6:5
©
For the blackbody,
Using, Qp = GT4,
81 = 5(200)* (i)
For ordinary body, Using,
Q= ecT?,
Q=0.8 x & x (600)*
=08 x (233))4 x (600)" ....From (i)
Q=0.81 x 81 x 81 =5248.8 J/m’s
©
(A)
d=LI=5x 10" x 4= 0.02 weber
(B)

0=0°¢g =gp—Ro cos’H=0
o= g, /R =/12/(7200x10%) = 1.29 x 107 rad/s
(D)

Here each segment of string is equivalent to
hy

wavelength 7

6 segments cover a distance of 10 m

=6% orA=333m
Nowv=nAorn= 36 ~11 Hz
3.33

A)
The potential at the centre is same as on surface
i.e., 100 volt.

(D)

Internal resistance of a cell,
_gr[i-h =4£240—120j 40
1, 120

(B)

Photoelectric current varies with variation in
temperature, especially in lower temperature
range, i.e., below 0 °C. Also, decrease in
temperature causes increase in work function,
there by affecting photoelectric emission.

(B)
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20.

21.
22,

23.
24.

25.

26.

27.

(A)

Let molar heat capacity at constant pressure
= CP

and molar heat capacity at constant volume
=Cy

CP—CV: R

Now, principal specific heat, S = ﬁ

R R
Sp—Sy=— ForHy,a= —
P \% M Oor fp, a >
Foer,b=E 2 _14

28 b
=a=14b
(B)

(D)

According to condition of parallel resonance for
LC circuit, at resonant frequency (f;) impedance
of circuit is maximum and current is minimum.

©

(B)

T, = 2 S,

Original Length =L,

02L, _ 100.2L,

Length after increase = L, +
100 100

T, [100
T, V1002
100.

T,= 2,292 _ 5 0019 ~2.002
100

Change in 2 sec =2.002 -2 =0.002 s

Change in one sec = &202 =0.001s

Change in one day = 0.001 % 86400 = 86.4 s
This is loss as time period increases.

(B)
_Q_ 5 B _,5F
Vo 15-(-15 30
A)
__EBE 2 2
R+r 990+10 1000
2

V=IR=——xI0
1000

Potential gradient = Y2 1 —0.005V/m
L 100 4

©

: (A+8mJ
sin >
n=15= —~—=_~2

T

28.

29.

30.
31.

32.

. [ 2A
sm() Zsinécosé
15=—~2/=_ 2 2

. A
sin—
2

. A
Sin—
2
A
cos —=0.75
2

% =cos ! (0.75)=41°
A=2x41°=82°
©

C 5

For monatomic gas, y = —2 ==
gas, y c, 3

The fraction of heat energy used to increase the
internal energy of gas is,

U1
AQ v
AU _Cv_ 3o
AQ C, 5

Similarly, from Fraction of given heat energy
utilised in doing external work is given by the

formula,
(56)=0-)
AQ Y
2
AW 12 g4
AQ y S
Percentage of heat utilized in increasing internal
energy,
AU

— x 100 =0.6 x 100 =60%
AQ

AW 100 =0.4 x 100 = 40%
AQ

(B)
- 4B
Cyclotron frequency, f=
2mm
where, q = charge of proton
-19
f= 1622 W07x28  _ 446x107Hz
(2><><1.6><1027j
7
(B)
B)
The collector current is given by,
Ic= Ve 06V 103 A=1mA
R. 600Q
p=lep -l _gosma
I, B 20
©

Given: k; = 1800 N/m and k, = 3600 N/m
Potential energy E = %kx2 ....(1)
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33.

34.

3s.

36.
38.

39.

Also Fy =F; (Given)
F=kx
_F
X = —
k
Substituting in equation (i),
E=lk
2 k7

2
g=F
2k

Eocl
k

E

22
E, k, 1800 1

©
Potential energy U =

. _ k, _ 3600 _ 2

1 99
dme, T
where, ;=80 e=80x 1.6 x 107 C,
©=16x10"C,r=10"m
_ 9x10”x80x1.6x10™"” x1.6x10™"

u 107
=1.843 x 1074J
A)
2
I, ocn
A o 1 oc

Third excited state refers to fourth energy level,

4 4
A | _ (ij =256
A n, 1
A, =256 A1 =256 A
(B)

Pressure  difference between lungs and
atmosphere = 760 mm — 748 mm = 12 mm =
1.2 cm of Hg

Also, pressure difference = hpg

(hpg)mercury = (hpg)water
1.2x13.6 xg=hy,x1xg

o™ Pwater = 1 g/cmS)
hy=1.2x13.6=16.32 cm

D) 37. (©
©
We have, X = and X, =Lx2xf

Cx2nf
B

Zener breakdown voltage =5 V
Potential across 2.5 kQ=5V

and potential across 5 kQ=(10-5)=5V

Current through the 5 kQ) = S
5000

= LA:ImA
1000

40.

41.
43.

44.

45.

46.

47.

A)
Total (K.E)ying = MV’ ..()

..(i)

Dividing equation (ii) by equation (i)

Total (K.E)gisc = %Mvz

3
(K'E)disc — ZMVZ
(K-E) e Mv?
(KE)se = (KE)ying x > =8 x > =61
4 4
D) 42. (A
D)

Mass = Volume x Density = M = gnﬁ X p

As the density remains constant

M o 1
M 1/3 M 1/3
Lo =2 =2 (i)
, \M, M/8
2 p—
Terminal velocity, v = 2rip=o)g
9 m
vocr
2
Moo |4
oty
v 2
— = (r—]} or —=(2)" ....[Using (i)]
nv )
—n=1=025
4
(D)
The bandwidth is given by,
_M gD
d w
-10 -2
g 800010 x(30x10%) _ o
0.012x10
B)

Repelled due to induction of similar poles.

A

change in volume

original volume x change in temperature

_ 075
100196

(B)
Fundamental frequency n; = 80 Hz

For closed organ pipe, second overtone means
fifth harmonic so its frequency is

ns=5n; =5 % 80 =400 Hz

=383 x107%°C
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48.

49.

50.

(A)

The acceleration of the slipping ring is,

aslipping =g sin 0

The acceleration of the rolling ring is,
gsin® _ gsin® _ gsin®

Arolling = K2 1 - )
1 + 52 1 +-
R 1

a

rolling

1
2

aslipping

©

Electric field inside a conductor is always zero.

©)
1 1 1
——R|———
A {nz mz}
For Brackett series,
1 1 1
_:Rl:_z__z:l
Mg, 4 m
1 1 9R .
=R|—=-—=|=— (1
{42 52} 400 ®

1

}\‘Q

| 1 1] 3R .
—=R| 5 |=— (1
Ay [42 62} 144 (@)
Dividing equation (ii) by equation (i),
A, SR 400 125

Lo 2B T 20 154
A, 144  9R 8l
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