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“Don’t follow your dreams; chase them!”- a quote by Richard Dumbrill is perhaps the most pertinent for
one who is aiming to crack entrance examinations held after std. XII. We are aware of an aggressive
competition a student appearing for such career defining examinations experiences and hence wanted to
create books that develop the necessary knowledge, tools and skills required to excel in these examinations.  
For the syllabus of MHT-CET 2021, 80% of the weightage is given to the syllabus for XIIth standard while
only 20% is given to the syllabus for XIth standard (with inclusion of only selected topics). Chapters
prescribed as per the latest circular of MHT-CET 2020-21, for Std. XI have been exclusively covered in
this book.  
Although the syllabus for Std. XI and XII and MHT-CET is aligned, the outlook to study the subject should
be altered based on the nature of the examination. To score in MHT-CET, a student has to be not just good
with the concepts but also quick to complete the test successfully. Such ingenuity can be developed through
sincere learning and dedicated practice.  
Having thorough knowledge of theory, derivations and their applications is a prerequisite for beginning with
MCQs on a given chapter in Physics. Students must know formulae, conversion factors, units and
dimensions of physical quantities involved in the chapter. Physics is conveyed using mathematics; therefore,
students should study essential mathematical concepts such as trigonometric functions, identities,
derivatives and integration rigorously. They should befriend ideas of tangent, slope, area under the curve
and nature of various plots and their equations to resolve graphical intricacy of Physics. It should be kept in
mind that every single line of text has potential of generating several MCQs.  
As a first step to MCQ solving, students should start with elementary questions. Once a momentum is
gained, complex MCQs with higher level of difficulty should be practised. Questions from previous years as
well as from other similar competitive exams should be solved to obtain an insight about plausible
questions.  
Competitive exams challenge the understanding of students about the subject by combining concepts from
different chapters in a single question. To figure these questions out, cognitive understanding of subject is
required. Therefore, students should put in extra effort to practise such questions.  
Promptness being virtue in these exams, students should wear time saving short tricks and alternate methods
upon their sleeves and should be able to apply them with accuracy and precision as required.   
Such a holistic preparation is the key to succeed in the examination! 
To quote Dr. A.P.J. Abdul Kalam, “If you want to shine like a sun, first burn like a sun.”  
Our Triumph Physics book has been designed to achieve the above objectives. Commencing from basic
MCQs the book proceeds to develop competence to solve complex MCQs. It offers ample practice of recent
questions from various competitive examination. While offering standard solutions in the form of concise
hints, it also provides Shortcuts and Alternate Methods. Each chapter ends with an Evaluation test to allow
self-assessment.   
Features of the book presented on the next page will explicate more about the same!  
We hope the book benefits the learner as we have envisioned.  
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.   

Best of luck to all the aspirants!  
From,  
Publisher       
Edition: First 
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FEATURES 

1. Basic kinematical formulae: 

i. Average speed = Total path length
Total time interval

  

   = Total distance
Totaltime

= x
t

 

ii. Instantaneous speed:  

 
t 0

x d xv lim
t dt

 


 


 


 

Formulae includes  key formulae of the 
chapter. 
This is our attempt to make tools of 
formulae accessible for the students 
while solving problems and revising at 
last minute at a glance. 

Formulae

Formulae 

Notes provides compilation of
comprehensive points which elaborate
textual concepts or cover missing
fragments of concept essential for the
complete understanding of the concept. 
This is our attempt to offer gist of 
knowledge required from examination 
point of view. 

Notes

3. Work done by a force is zero when  
 i. there is no displacement. 
 ii. force and displacement are perpendicular to 

each other.  
4. If graph is given for variable force then work 

done by variable force = Area under the curve of 
force-displacement. 

Notes

Mindbenders presents thought 
provoking snippets of concepts. 
This is our attempt to enable the 
students perceive underlying depth 
and implications of concept. 

Mindbenders

2. A solid and hollow sphere of same radius and
material are heated to the same temperature then
expansion of both will be equal. It means the
expansion of cavity is same as if it has been a solid
body of the same material. But if same heat is given
to the two spheres, due to lesser mass, rise in
temperature of hollow sphere will be more. 

Mindbenders
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FEATURES 

Critical Thinking section encompasses 
challenging questions which test 
understanding, rational thinking and 
application skills of the students. 
This is our attempt to take the students 
from beginner to proficient level in 
smooth steps. 

Critical Thinking 

 9.8 Dispersion of light and prisms 
 
68. The figure shows the view through the eye-piece 

of a prism spectrometer with its slit illuminated by 
the source of light emitting three wavelengths 
corresponding to yellow 

 
 
 
 
 
 
 
 
 (Y), green (G) and unknown colour (X). The 

colour X may be _______. 
 (A) red (B) orange 
 (C) pink (D) indigo 

Critical Thinking 

X G Y 

Classical Thinking section encompasses
straight forward questions including
knowledge-based questions. 
This is our attempt to revise chapter in
its basic form and warm up the students
to deal with complex MCQs. 

Classical Thinking

 5.1 Introduction 
1. Which of the following is NOT a characteristic of 

gravitational force? 
 (A) Gravitational force is always attractive. 
 (B) Gravitational force has a finite range. 
 (C) Gravitational force does not depend upon 

intervening medium. 
 (D) Gravitational force is a weak force. 

Classical Thinking 

Shortcuts comprises important 
theoretical or formula based short 
tricks considering their utility in 
solving MCQ.  
This is our attempt to highlight 
content that would come handy 
while solving questions. 

Shortcuts

2. If two like charges q1 and q2 are separated by distance r, 
then distance x between charge 
q1, and null point (point where net electric field due to 

both the charges is zero) is, x = 
2

1

r
q

1
q



 

Shortcuts 
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 9.5 Refraction 
 
21. A ray of light travels from air to water to glass and 

again from glass to air. Refractive index of water 
with respect to air is ‘x’ glass with respect to water 
is ‘y’ and air with respect to glass is ‘z’. which one 
of the following is correct?           [MHT CET 2020] 

 (A) xz = y (B) yz = x 
 (C) xy = z (D) xyz = 1 

Competitive Thinking 

Competitive Thinking section 
encompasses questions from various 
competitive examinations like  
MHT CET, AIPMT/NEET-UG, etc. 
This is our attempt to give the students 
practice of competitive questions and 
advance them to acquire knack essential 
to solve such questions. 

Competitive Thinking 

Subtopic wise segregation 

Every section is segregated sub-topic 
wise. 
This is our attempt to cater to 
individualistic pace and preferences of 
studying a chapter in the students and 
enable easy assimilation of questions 
based on the specific concept. 

Subtopics 
 
8.1 Introduction 
8.2 Common Properties of All Waves 
8.3 Transverse Waves and Longitudinal Waves 
8.4 Mathematical Expression of a Wave 
8.5 The Speed of Travelling Waves 
8.6 Principle of Superposition of Waves 
8.7 Echo, Reverberation and Acoustics 
8.8 Qualities of Sound 
8.9 Doppler Effect 

 Miscellaneous 
 
27. An electron of mass m, charge e falls through a 

distance h metre in a uniform electric field E. Then 
time of fall            [K CET 2016] 

 (A) t = 2h m
e E

 (B) t = 2 h m
e E

 

 (C) t = 2eE
hm

 (D) t = 2e E
h m

 

Every section, in general, ends with a 
sub-topic; miscellaneous. 
Miscellaneous incorporates MCQs 
whose solutions require knowledge of 
concepts covered in different  
sub-topics of same chapter or from 
different chapters. 
This is our attempt to develop 
cognitive thinking in the students 
essential to solve questions involving 
fusion of multiple key concepts.   

Miscellaneous 

FEATURES 
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Evaluation test

Evaluation Test covers questions from 
chapter for self-evaluation purpose.  
This is our attempt to provide the 
students with a practice test and help 
them assess their range of preparation 
of the chapter. 

1. Generally, the number of electrons in the valence 
shell of good conductors is 

 (A) 6 or more than 6 
 (B) 5 
 (C) 4 
 (D) 3 or less than 3 

Evaluation Test 

The physics of ….. illustrates real life   
applications or examples related to the  
concept discussed.   
This is our attempt to link learning to the  
life and make the students conscious of 
how Physics has touched entire spectrum 
of life. 

The physics of …. 

The physics of …..  
Digital Satellite…. 

 

A synchronous satellite orbits the earth once per day on
a circular path that lies in the plane of the equator. One
can watch the live telecast of the World Cup final by
switching on his television set. How do you think this is
made possible?  

The answer is at the end of this chapter. 

FEATURES 
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 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: 
    

Paper Subject 
Approximate No. of Multiple 

Choice Questions (MCQs) based on Mark(s) Per 
Question 

Total 
Marks Std. XI Std. XII 

Paper I Mathematics 10 40 2 100 

Paper II 
Physics 10 40 

1 100 
Chemistry 10 40 

Paper III Biology 20 80 1 100 
 
 Questions will be set on 

i. the entire syllabus of Std. XII of 2020-21 of Physics, Chemistry, Mathematics and Biology 
subjects excluding portion which is deleted by Maharashtra State Bureau of Textbook Production 
and Curriculum Research, Pune, and         

ii. chapters / units from Std. XI curriculum as mentioned below: 
 

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, Basic Principles and techniques of 
Chemistry, Adsorption and Colloids, Hydrocarbons 

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 
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Sr.  
No. 

Textbook 
Chapter No. Chapter Name Page No. 

1 3 Motion in a Plane 1 

2 4 Laws of Motion 35 

3 5 Gravitation 64 

4 7 Thermal Properties of Matter 93 

5 8 Sound 117 

6 9 Optics 140 

7 10 Electrostatics 181 

8 14 Semiconductors 199 
    

CONTENTS 

This reference book is transformative work based on XIth std. textbook Physics; First edition: 2019 published by the Maharashtra State Bureau of 
Textbook Production and Curriculum Research, Pune. We the publishers are making this reference book which constitutes as fair use of textual 
contents which are transformed by adding and elaborating, with a view to simplify the same to enable the students to understand, memorize and 
reproduce the same in examinations.  
This work is purely inspired upon the course work as prescribed by the Maharashtra State Bureau of Textbook Production and Curriculum Research, Pune. 
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. 

Disclaimer 

Practicing model papers is the best way to self-assess your preparation for the exam Scan
the adjacent QR Code to know more about our "MHT-CET 20 Question Papers Set" Book.  
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Subtopics 
3.1 Introduction 

3.2 Rectilinear Motion 

3.3 Motion in Two Dimensions – Motion in a plane 

3.4 Uniform Circular Motion 

1. Basic kinematical formulae:

i. Average speed = Total path length
Total time int erval

= Total distance
Total time

= x
t

ii. Instantaneous speed:

t 0

x d xv lim
t dt

 


 


 


iii. Average velocity:

avgv


= Displacement
Time interval

= 
2 1

2 1

x x
t t

 = x

t






iv. Acceleration:

a = Change in velocity
Time

= dv
dt



v. Average acceleration: 2 1
av

2 1

v v va
t t t

  
  
 

 

vi. Instantaneous acceleration: insta


=
t 0

lim
 

v
t






= d v
d t



2. Kinematic Equations of linear motion:

i. v


= u


 + a


t        ii. s


= u


t + 1
2

a


t2

iii. v2 = u2 + 2 a


. s


iv. s


= (v u)
2

 

 t 

3. Relative velocity of a body A with respect to
B:

i. ABv


= Av


 Bv


; 

ii. v = 2 2
x yv v (in magnitude) 

4. Velocity of projectile:
i. ux = u cos  (along horizontal)
ii. uy= u sin  (along vertical)

Formulae 

This fountain of water is an example of projectile 
motion. The water falling through, describes an 
ellipse. 

Water fountain 

Motion in a plane03
Textbook 

Chapter No. 
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MHT-CET Triumph Physics (MCQs) 

5. Horizontal distance covered by projectile:
x = (u cos ) t

6. Vertical distance of projectile:

y = (u sin ) t  1
2

gt2

7. Equation of trajectory:

y = x (tan )  
2

2 2

gx
2u cos 

8. Maximum height: H = 
2 2u sin

2g


9. Time of flight: T = 2usin
g



10. Time of ascent = Time of descent = u sin
g


11. Horizontal range: R = 
2u sin 2

g


12. Maximum horizontal range:  Rmax = 
2u

g

13. Time period in uniform circular motion:

T = 2 r
v


14. Angular speed in uniform circular motion:
vω =
r

15. Centripetal acceleration:
i. a



 =  2 r


ii. a = 2r  (in magnitude)

16. Centripetal force:

F = m2r = 
2mv

r
 = mv 

17. Time period of a conical pendulum:

T = 2 cos
g
l =2 h

g

1. If a body starts its motion from rest then the
equations of motion become

i. v = at ii. s = 1
2

at2 

iii. v2 = 2as

2. If a body is thrown vertically upward then g is
taken negative due to decrease in velocity. If the
body falls downward velocity gradually
increases hence g is positive.

3. Downward motion of free falling body

i. v = u + gt ii. h = ut + 1
2

gt2 

iii. v2 = u2 + 2gh

4. In vertical upward motion final velocity is zero
at highest point. Thus in case of vertically
upward motion

i. u = gt ii. h = ut  1
2

gt2 

iii. u2 = 2gh

5. For a ball dropped from height h, time taken to
reach ground is given by

t = 2h
g

6. When two bodies A and B move towards each
other, then relative velocity of A w.r.t, B is given

by ABv


 = Av


+ Bv


7. When two bodies move in the same direction
then relative velocity of A w.r. t. B is given by

ABv


= Av


 Bv


8. A projectile motion can be classified into three
categories as follows:

i. Oblique projectile motion:

ii. Horizontal projectile motion:

iii. Projectile motion on an inclined plane:

9. Resultant velocity of projectile projected
obliquely is given by

 v = 2 2
x yv v

X 
Y 

 

Notes

 X 

Y 

Y 

X 
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Chapter 03: Motion in a plane


10. When a projectile is projected at an angle 45, 
the range is maximum and the height attained 
by the projectile is 

 H = 
2u

4g
 = maxR

4
 

 
11. The height attained by a projectile is maximum, 

when  = 90.  

 Hmax = 

2u
4g

 

 
12. When the range of the projectile is maximum, 

the time of flight is 

 T = 2t = 2 u
g

 
 
13. The time of flight of the projectile is also largest 

for  = 90.  

 Tmax = 2u
g

 
 

14. In U.C.M., angular velocity 
 
 
 

 is only 

constant vector but angular acceleration 
 
 
 

 

and angular displacement 
 
 

 
 are variable 

vectors. 
 
15. All the points on a rotating body in U.C.M. have 

same   except centre as it is not rotating. 
 
16. When a particle moves so that its position vector 

is given by r


 = cos t î  + sin t ĵ , then the 
particle is performing uniform circular motion. 

 
 
 
 
 
 
 
 
 
 
 
 Here, 
 Linear velocity is perpendicular to r



and linear 
acceleration is directed towards the centre. 

 
 
   
1. If the two bodies are moving with unequal 

uniform velocities, then their position-time 
graphs must intersect each other. 

2. The kinematic equations of motion cannot be 
applied to circular motion or simple harmonic 
motion. 

 
3. A body may have zero velocity but can still 

accelerate. 
 eg.: When an object is thrown straight up, at the 

highest point, its velocity is zero and 
acceleration is 9.8 m/s2 downward. 

 
4. A projectile fired at an angle with horizontal 

returns to ground at the same angle and with the 
same velocity with which it is projected. 

 
5. In practical situation, where the friction of air 

comes into the play, an object thrown upward 
has higher time of descent than time of ascent. 
i.e., tD > tA . 

 
 
 
 
 
1. To convert speed of km/h into m/s multiply 

given speed with 5
18

 and from m/s to km/h 

multiply with 18
5

. 
 
2. If a particle is accelerated for time t1 with 

acceleration a1 and for time t2 with acceleration 

a2 then average acceleration is ava


= 1 1 2 2

1 2

a t a t
t t

 


   

3. If a particle moves in two equal intervals of time 
at different speed v1 and v2 respectively, then  

vav 1 2v v
2


  
 
4. Horizontal range of projectile is same when 

angle of projection is  
i.   and 90   or 
ii. (45 + ) and (45  )  
 
5. A ball is dropped from a building of height h 

and it reaches after t seconds on earth. From the 
same building if two balls are thrown (one 
upwards and other downwards) with the same 
velocity u and they reach the earth surface after 
t1 and t2 seconds respectively then 

 1 2t t t  
 
6. The angle of elevation  of the highest point of 

the projectile and the angle of projection  are 
related to each other as 

          1tan tan
2

     

Mindbenders

Shortcuts 

O 

a


r


v
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MHT-CET Triumph Physics (MCQs) 

7. In U.C.M., if central angle or angular
displacement is given, then simply apply     

dv = 2v sin
2
 to determine change in velocity.

 3.1  Introduction 

1. When the force acting on the object and the
velocity of the object both are along the same
line, it is called _______.
(A) rectilinear motion
(B) vibratory motion 
(C) rotational motion
(D) oscillatory motion

 3.2 Rectilinear Motion 

2. The actual distance travelled by the particle
during its motion is called _______.
(A) speed (B) displacement
(C) path length (D) position

3. If distance covered by a particle is zero, what
can you say about displacement?
(A) It is positive
(B) It is negative
(C) It cannot be zero
(D) It must be zero

4. Choose the CORRECT statement.
(A) The magnitude of displacement is less

than or equal to the path length.
(B) The magnitude of displacement is greater

than the path length.
(C) The magnitude of displacement is infinite.
(D) The magnitude of displacement is twice

the path length.

5. The average speed is equal to the magnitude of
average velocity, for the motion of the particle
along a straight line and in the same direction,
then
(A) path length is less than the distance

between them.
(B) path length is less than the magnitude of

velocity.
(C) path length is greater than the magnitude

of displacement.
(D) path length is equal to the magnitude of

displacement.

6. If the particle moves with a constant velocity its
acceleration is _______.
(A) maximum
(B) minimum
(C) depends on frame of reference
(D) zero

7. Choose the WRONG statement.
(A) Speed can never be negative.
(B) When the particle returns to the starting

point, its average velocity is zero but
average speed is not zero.

(C) Displacement does not tell the nature of
the actual motion of a particle between
the points.

(D) If the velocity of a particle is zero at an
instant, its acceleration should also be
zero at that instant.

8. While plotting graph, independent variable
(i.e., time) is plotted along _______.
(A) x-axis
(B) y-axis
(C) z-axis
(D) negative z-axis 

Classical Thinking 

Y 

u 

X O 


H

 R

A catapult is a device used to launch a projectile to a 
great distance without the aid of explosive devices. 
The word itself means to hurl or toss 
downwards. Primitive catapults were designed to 
increase the range and penetrating power of missiles 
by strengthening the bow which propelled them. 

Catapult 
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MHT-CET Triumph Physics (MCQs) 

(A) 10 m/s (B) 100 m/s
(C) 50 m/s (D) 20 m/s

90. Two particles of equal masses are revolving in
circular paths of radii r1 and r2 respectively with
the same speed. The ratio of their centripetal
forces is

(A) 2

1

r
r

(B) 2

1

r
r

(C) 
2

1

2

r
r

 
 
 

 (D)  
2

2

1

r
r

 
 
 

91. A 10 kg object attached to a nylon cord outside
a space vehicle is rotating at a speed of 5 m/s. If
the force acting on the cord is 125 N, its radius
of path is
(A) 2 m  (B) 4 m    (C) 6 m (D) 1 m

92. The breaking tension of a string is 50 N. A body
of mass 1 kg is tied to one end of a 1 m long
string and whirled in a horizontal circle. The
maximum speed of the body should be
(A) 5 2 m/s (B) 10 m/s
(C) 7.5 m/s (D) 5 m/s

93. A proton of mass 1.6 × 10–27 kg goes round in a
circular orbit of radius 0.12 m under a
centripetal force of 6 × 10–14 N. Then the
frequency of revolution of the proton is about
(A) 1.25 × 106 cycles per second
(B) 2.50 × 106 cycles per second
(C) 3.75 × 106 cycles per second
(D) 5.00 × 106 cycles per second

94. When the bob of a conical pendulum is moving
in a horizontal circle at constant speed, which
quantity is fixed?
(A) Velocity (B) Acceleration
(C) Centripetal force (D) Kinetic energy

95. The period of a conical pendulum is
(A) equal to that of a simple pendulum of

same length l.
(B) more than that of a simple pendulum of

same length l.
(C) less than that of a simple pendulum of

same length l.
(D) independent of length of pendulum.

96. Consider a simple pendulum of length 1 m. Its
bob performs a circular motion in horizontal
plane with its string making an angle 60 with
the vertical. The centripetal acceleration
experienced by the bob is
(A) 17.3 m/s2 (B) 5.8 m/s2 

(C) 10 m/s2 (D) 5 m/s2 

97. A particle of mass 1 kg is revolved in a
horizontal circle of radius 1 m with the help of a
string. If the maximum tension the string can
withstand is 162 N, then the maximum
frequency with which the particle can revolve is

(A) 3 Hz (B) 2 Hz
(C) 4 Hz (D) 5 Hz

Miscellaneous

98. Which of the following changes, when a particle
is moving with uniform velocity?
(A) speed (B) velocity
(C) acceleration (D) position vector

99. In an inertial frame of reference, a body
performing uniform circular motion in
clockwise direction has
(A) constant velocity.
(B) zero angular acceleration.
(C) centripetal acceleration.
(D) tangential acceleration.

The game of angry birds is a typical application of 
projectile motion. The horizontal velocity of flight 
remains constant, vertical velocity is governed by 
gravity and the trajectory of the bird results into a 
parabola.  By choosing the angle at which bird is 
launched in air, equation of trajectory and range can 
be changed. 

Angry birds 
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 3.2 Rectilinear Motion 

1. The three initial and final position of a man on
the x-axis are given as
(i) (8 m, 7 m) (ii) (7 m, 3 m) and
(iii) (7 m, 3 m)
Which pair gives the negative displacement?
(A) (i) (B) (ii)
(C) (iii) (D) (ii) and (iii)

2. Assertion: The equation of motion can be
applied only if acceleration is along the
direction of velocity and is constant.
Reason: If the acceleration of a body is constant
then its motion is known as uniform motion.
(A) Assertion is True, Reason is True; Reason

is a correct explanation for Assertion
(B) Assertion is True, Reason is True; Reason

is not a correct explanation for Assertion
(C) Assertion is True, Reason is False
(D) Assertion is False, Reason is False.

3. Body can NOT have
(A) constant speed and variable velocity.
(B) acceleration and constant speed.
(C) constant velocity and variable speed.
(D) non-zero speed and zero acceleration.

4. A particle oscillates along a straight line 1 m
long, if it completes one oscillation in 0.1 s, then
the distance covered by it and its average speed
is
(A) 1 m, 20 m/s (B) 2 m, 20 m/s
(C) 2 m, 15 m/s (D) 1 m, 15 m/s

5. The ratio of the numerical values of the average
velocity and average speed of a body is always
(A) Unity
(B) Unity or less
(C) Unity or more
(D) Less than unity

6. The position of a particle moving along the    
x-axis at certain times is given below:

t (s) 0 1 2 3 
x (m) –2 0 6 16 

Which of the following describes the motion 
correctly?        
(A) Uniform, accelerated 
(B) Uniform, decelerated
(C) Non-uniform, accelerated
(D) There is not enough data for generalization

7. The speed v of a particle moving along a
straight line, when it is at a distance x         from
a fixed point on the line is given by
v2 = 108 x – 9x2. Then magnitude of its

acceleration when it is at a distance 3 metre 
from the fixed point is  
(A) 9 m/s2 (B) 18 m/s2

(C) 27 m/s2 (D) 36 m/s2

8. A body starts from rest with uniform
acceleration. If its velocity after n second is v,
then its displacement in the last two seconds is

(A)  2v n 1
n


 (B)  v n 1
n


(C)  v n 1
n


 (D)  2v n 1
n


9. A particle starts from rest, accelerates at
2 m s2 for 10 s and then goes for constant speed
for 30 s and then decelerates at 4 m s2 till it
stops. The distance travelled is
(A) 750 m (B) 800 m
(C) 700 m (D) 850 m

10. A particle travels 10 m in first 5 s and 10 m in
next 3 s. Assuming constant acceleration what is
the distance travelled in next 2 seconds?
(A) 8.3 m (B) 9.3 m
(C) 10.3 m (D) None of above

11. A body A moves with a uniform acceleration a
and zero initial velocity. Another body B, starts
from the same point, moves in the same
direction with a constant velocity v. The two
bodies meet after a time t. The value of t is

(A) 2v
a

(B) v
a

(C) v
2a

(D) v
2a

12. The velocity of a particle is v = v0 + gt + ft2.   If
its position x = 0 at t = 0, then its displacement
after time (t = 1) is

(A) v0 +
g
2

+ f (B) v0 + 2g + 3f

(C) v0 +
g f
2 3
 (D) v0 + g + f

13. The acceleration a of a  particle starting from
rest varies with time, according to relation
a = t + . The velocity of the particle after a
time t will be

(A)
2t

2


  (B)
2t t

2




(C) 2 1t t
2

   (D)  2t
2

 

14. Acceleration of a body when displacement
equation is 3s = 9t + 5t2 is

(A) 5
3

 m/s2 (B) 14
3

 m/s2  

(C) 10
3

 m/s2 (D) 19
3

 m/s2 
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144. The ratio of centripetal forces on two electrons
which are revolving around nucleus of hydrogen
atom in 2nd and 3rd orbits respectively is
(A) 27 : 8 (B) 81 : 16
(C) 8 : 27 (D) 16 : 81 

145. Two particles A and B are located at distances
rA and rB respectively from the centre of a
rotating disc such that rA > rB. In this case, if
angular velocity  of rotation is constant then
(A) both A and B do not have any acceleration.
(B) both A and B have same acceleration.
(C) A has greater acceleration than B.  
(D) B has greater acceleration than A.

146. If p is the magnitude of linear momentum of a
particle executing a uniform circular motion,
then the ratio of  centripetal force acting on the
particle to its linear momentum is given by

(A) r
v

(B)
2v

mr
(C) v

r
(D) v.r

 3.2 Rectilinear Motion 

1. Select the incorrect statements from the
following
S1: Average velocity is path length divided by

time interval.
S2: In general, speed is greater than the

magnitude of the velocity.
S3: A particle moving in a given direction with a

non-zero velocity can have zero speed.
S4: The magnitude of average velocity is the

average speed.     [AMU (Med.) 2010] 
(A) S2 and S3
(B) S1 and S4
(C) S1, S3 and S4
(D) All four statements

2. Assertion: The average velocity of the object
over an interval of time is either smaller than or
equal to the average speed of the object over the
same interval.
Reason: Velocity is a vector quantity and speed
is a scalar quantity.             [AIIMS 2010]
(A) Assertion is True, Reason is True; Reason is

a correct explanation for Assertion
(B) Assertion is True, Reason is True; Reason is

not a correct explanation for Assertion
(C) Assertion is True, Reason is False
(D) Assertion is False, Reason is True.

3. Two particles A and B having different masses
are projected from a tower with same speed. A
is projected vertically upward and B vertically
downward. On reaching the ground

[WB JEEM 2015] 

(A) velocity of A is greater than that of B.
(B) velocity of B is greater than that of A.
(C) both A and B attain the same velocity.
(D) the particle with the larger mass attains

higher velocity.

4. A person travelling in a straight line moves with
a constant velocity v1 for certain distance ‘x’
and with a constant velocity v2 for next equal
distance. The average velocity v is given by the
relation.     [NEET (ODISHA) 2019] 

(A) v = 1 2v v (B) 1
v

 = 
1

1
v

 + 
2

1
v

(C) 2
v

 = 
1

1
v

 + 
2

1
v

(D) v
2

 = 1 2v v
2


5. A body travelling along a straight line path
travels first half of the distance with a velocity
7ms–1. During the travel time of the second half
of the distance, first half time is travelled with a
velocity 14 ms–1 and the second half time is
travelled with a velocity 21 ms–1. Then the
average velocity of the body during the journey
is                          [AP EAMCET (Engg.) 2019]
(A) 14 ms–1 (B) 10 ms–1

(C) 9 ms–1 (D) 12 ms–1

6. Preeti reached the metro station and found that
the escalator was not working. She walked up
the stationary escalator in time t1. On other days,
if she remains stationary on the moving
escalator, then the escalator takes her up in time
t2. The time taken by her to walk up on the
moving escalator will be:    [NEET (UG) 2017;

Similar in NCERT Exemplar] 

(A) 1 2t t
2
 (B) 1 2

2 1

t t
t t

(C) 1 2

2 1

t t
t t

(D) t1 – t2

7. A particle moves along x-axis obeying the
equation x = t (t  1)(t  2), where x (in metres)
is the position of the particle at any time t (in
seconds). The displacement when the velocity
of the particle is zero, is [BCECE 2015] 

(A) 2 2m, m
3 3 3 3

 (B) 5 5m, m
3 3 3 3



(C) 3 m, 3 m (D) 5 m, 5 m

8. If the velocity of a particle is v = At + Bt2,
where A and B are constants, then the distance
travelled by it between 1 s and 2 s is

[NEET P-I 2016] 

(A) 3 7A B
2 3

 (B) A B
2 3


(C) 3 A 4B
2

 (D) 3A + 7B

Competitive Thinking 

Sample co
ntent



23

Chapter 03: Motion in a plane


9. The displacement of a body along x-axis
depends on time as x t 1  . Then the velocity
of body                  [Orissa JEE 2011]
(A) increases with time
(B) decreases with time
(C) independent of time
(D) none of these 

10. The displacement of a particle moving in a
straight line is given by the expression
x = At3 + Bt2 + Ct + D in metres, where ‘t’ is in
second and A, B, C and D are constants. The
ratio between the initial acceleration and initial
velocity is            [TS EAMCET (Engg.) 2015]

(A) 2C
B

(B) 2B
C

(C) 2C (D) C
2B

11. An object moving with a speed of 6.25 m/s, is

decelerated at a rate given by dv 2.5 v
dt

  where

v is the instantaneous speed. The time taken by 
the object, to come to rest, would be  

  [AIEEE 2011] 
(A) 1s (B) 2s
(C) 4s (D) 8s

12. A particle is moving with constant acceleration
and v1, v2 and v3 are the average velocities of
the particle in three successive intervals t1, t2 and
t3. Which of the following relations will be
correct?  [Assam CEE 2015] 

(A) 1 3 1 2

2 3 2 3

v v t t
v v t t
 


 

(B) 1 2 1 2

2 3 1 3

v v t t
v v t t
 


 

(C) 1 2 1 2

2 3 2 3

v v t t
v v t t
 


 

(D) 1 2 1 2

2 3 2 3

v v t t
v v t t
 


 

13. Two cars P and Q start from a point at the same
time in a straight line and their positions are
represented by xP(t) = at + bt2 and xQ(t) = ft  t2.
At what time do the cars have the same
velocity?  [NEET P-II 2016] 

(A) f a
2(1 b)




(B) a f
1 b



(C) a f
2(b 1)




(D) a f
2(1 b)




14. A car moving with a velocity 6.25ms–1 is
decelerated with 2.5 v ms–2 (‘v’ is 
instantaneous velocity). Time taken by the car to 
come to rest is     [AP EAMCET (Engg.) 2019] 
(A) 2s (B) 3s
(C) 2.5s (D) 4s

15. A particle first accelerates from rest and then
retards to rest during the time interval of 8s. If
the retardation is 3 times the acceleration, then
the time for which it accelerated is

[AP EAMCET (Engg.) 2019] 
(A) 2s (B) 3s (C) 4s (D) 6s

16. A car accelerates from rest with 2 m/s2 on a
straight line path and then comes to rest after
applying brakes. Total distance travelled by the
car is 100 m in 20 seconds. Then the maximum
velocity attained by the car is

   [TS EAMCET (Engg.) 2016] 
(A) 10 m/s (B) 20 m/s
(C) 15 m/s (D) 4 m/s

17. The velocity of an object moving in a straight
line path is given as a function of time by
v = 6t – 3t2, where v is in ms–1, t is in s.
The average velocity of the object between
t = 0 and t = 2 second is

[AP EAMCET (Engg.) 2019] 
(A) 0 (B) 3 ms–1

(C) 2 ms–1 (D) 4 ms–1 

18. Consider a car initially at rest, starts to move
along a straight road first with acceleration
5m/s2, then with uniform velocity and finally,
decelerating at 5m/s2, before coming to a stop.
Total time taken from start to end is t = 25s.
If the average velocity during that time is
72 km/hr, the car moved with uniform velocity
for a time of         [TS EAMCET (Engg.) 2019]
(A) 15s (B) 30s (C) 155s (D) 2s

19. The velocity – time graph for two bodies A and
B are shown. Then the acceleration of A and B
are in the ratio                              [K CET 2015]

(A) sin 25 to sin 50  (B) tan 25 to tan 40
(C) cos 25 to cos 50 (D) tan 25 to tan 50

20. A particle shows distance-time curve as shown
in the figure. The maximum instantaneous
velocity of the particle is around the point

 [K CET 2018] 
(A) P

(B) S

(C) R

(D) Q

Time 

V
el

oc
ity

B 

A 
40 

25 

P
Q

R 
S

Time 

D
is

ta
nc

e 

Sample co
ntent



Page no. 24 to 30 are purposely left blank. 

To see complete chapter buy Target Notes or Target E‐Notes 

Sample co
ntent



31

Chapter 03: Motion in a plane


 Classical Thinking 

1. (A) 2. (C) 3. (D) 4. (A) 5. (D) 6. (D) 7. (D) 8. (A) 9. (B) 10. (D)
11. (A) 12. (B) 13. (A) 14. (D) 15. (D) 16. (B) 17. (A) 18. (C) 19. (B) 20. (C)
21. (D) 22. (A) 23. (D) 24. (C)  25. (A) 26. (C) 27. (C) 28. (B) 29. (C) 30. (A)
31. (D) 32. (B) 33. (D) 34. (B) 35. (D) 36. (A) 37. (C) 38. (C) 39. (A) 40. (A)
41. (D) 42. (D) 43. (D) 44. (C) 45. (A) 46. (D) 47. (D) 48. (A) 49. (C) 50. (C)
51. (D) 52. (C) 53. (D) 54. (C) 55. (B) 56. (B) 57. (D) 58. (D) 59. (B) 60. (C)
61. (A) 62. (B) 63. (B) 64. (D) 65. (D) 66. (B) 67. (C) 68. (D) 69. (C) 70. (A)
71. (B) 72. (C) 73. (A) 74. (A) 75. (C) 76. (D) 77. (D) 78. (B) 79. (B) 80. (C)
81. (A) 82. (B) 83. (B) 84. (C) 85. (B) 86. (B) 87. (A) 88. (D) 89. (B) 90. (A)
91. (A) 92. (A) 93. (D) 94. (D) 95. (C) 96. (A) 97. (B) 98. (D) 99. (C)

Critical Thinking 

1. (B) 2. (D) 3. (C) 4. (B) 5. (B) 6. (C) 7. (C) 8. (D) 9. (A) 10. (A)
11. (A) 12. (C) 13. (B) 14. (C) 15. (A) 16. (A) 17. (C) 18. (D) 19. (D) 20. (B)
21. (A) 22. (A) 23. (C)  24. (A) 25. (A) 26. (D) 27. (B) 28. (B) 29. (D) 30. (A)
31. (A) 32. (A) 33. (A) 34. (C) 35. (B) 36. (B) 37. (B) 38. (A) 39. (C) 40. (D)
41. (D) 42. (C) 43. (D) 44. (B) 45. (C) 46. (B)  47. (A) 48. (A) 49. (B) 50. (D)
51. (D) 52. (A) 53. (B) 54. (D) 55. (D) 56. (C) 57. (A) 58. (B) 59. (C) 60. (C)
61. (D) 62. (A) 63. (B) 64. (C) 65. (C) 66. (D) 67. (A) 68. (C) 69. (B) 70. (D)
71. (C) 72. (B) 73. (A) 74. (C) 75. (A) 76. (B) 77. (C) 78. (C) 79. (C) 80. (A)
81. (B) 82. (D) 83. (D) 84. (D) 85. (C) 86. (D) 87. (D) 88. (D) 89. (B) 90. (A)
91. (A) 92. (A) 93. (D) 94. (C) 95. (A) 96. (A) 97. (B) 98. (C) 99.  (A) 100. (C)
101. (D) 102. (B) 103. (B) 104. (C) 105. (B) 106. (B) 107. (C) 108. (B) 109. (A) 110. (B)
111. (D) 112. (A) 113. (D) 114. (B) 115. (B) 116. (B) 117. (B) 118. (B) 119. (A) 120. (D)
121. (C) 122. (A) 123. (C) 124. (A) 125. (C) 126. (A) 127. (B) 128. (A) 129. (A) 130. (B)
131. (A) 132. (C) 133. (C) 134. (A) 135. (C) 136. (D) 137. (D) 138. (B) 139. (D) 140. (B)
141. (C) 142. (A) 143. (B) 144. (B)  145. (C) 146. (C)

 Competitive Thinking 

1. (C) 2. (A) 3. (C) 4. (C) 5. (B) 6. (C) 7. (A) 8. (A) 9. (A) 10. (B)
11. (B) 12. (C) 13. (A) 14. (A) 15. (D) 16. (A) 17. (C) 18. (A) 19. (D) 20. (C)
21. (B) 22. (A) 23. (D) 24. (B) 25. (B) 26. (B) 27. (B) 28. (B) 29. (C) 30. (C)
31. (C) 32. (A) 33. (A) 34. (C) 35. (B) 36. (A) 37. (A) 38. (A) 39. (B) 40. (D)
41. (D) 42. (B) 43. (B) 44. (C) 45. (A) 46. (C) 47. (D) 48. (D) 49. (C) 50. (D)
51. (C) 52. (D) 53. (C) 54. (A) 55. (B) 56. (A) 57. (A) 58. (A) 59. (B) 60. (C)
61. (B) 62. (B) 63. (D) 64. (C) 65. (A) 66. (C) 67. (C) 68. (B) 69. (A) 70. (A)
71. (A) 72. (D) 73. (D) 74. (B) 75. (A) 76. (B) 77. (C) 78. (B) 79. (C) 80. (C)
81. (B) 82. (C) 83. (D) 84. (B) 85. (B) 86. (B) 87. (D) 88. (D) 89. (C)  90. (A)
91. (A) 92. (D) 93. (A)
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1. Point X represents an ant crawling on your
question paper in the direction of the arrow. In
which direction must you move the paper (at a
suitable speed) such that the displacement of the
ant relative to the earth will be northwards?

(A) (B) 

(C) (D) 

2. A particle has a velocity ˆ ˆ4i 3j  and an
acceleration ˆ ˆ3i 4j . The rate of change of its
speed is

(A) 5 units (B) 24
5

units 

(C) 18
5

 units (D) 7 units

3. A cannon shell explodes at the highest point of
its trajectory and splits into two identical pieces
so that one piece falls directly back into the
cannon. How far will the second piece fall, if
the explosion point is at the distance L from the
cannon?

(A) L (B) 2L

(C) 4L (D) 5
2

L

4. A boat crosses a lake and returns in time T0 at a
speed V. On a rough day, there is uniform
current at speed v to help the onward journey
and impede the return journey. If the time taken
to go across and return on the same day be T,

then 
0

T
T

is 

(A) 
2

2

1 v
V


(B) 2 2

1
1 (v / V )

(C) 
2

2

1 v
V


(D) 2 2

1
1 (v / V )

5. Figure shows the displacement-time graph of a
particle. Which part of the graph shows the
motion when no force acts on the particle?

(A) Oa (B) ab (C) bc (D) cd

6. A bullet is fired from surface of earth with a
velocity of u m/s at an angle  with the x-axis.
Simultaneously a similar bullet is fired from a
certain planet with velocity u m/s at the same angle
with the direction of x-axis. The trajectories in the
two cases are identical. If g and g are accelerations
due to gravity on the earth’s surface and planet’s
surface respectively, then

(A) u g
u g

 

(B) 
2

2

u g
u g

 

(C) 
2

2

u g
u g





(D) 

2

2

u g
u g


 

7. A man throws balls with same speed vertically
upwards one after the other at an interval of
3 s. What should be the speed of throw so that
more than two balls are in the sky at any time?
(A) Only with speed 29.4 m/s
(B) More than 29.4 m/s
(C) At least 9.8 m/s
(D) Any speed less than 29.4 m/s

8. A body is projected with velocity v1 from the
point P as shown in the figure. At the same time,
another body is projected vertically upwards
from Q with velocity v2. The point Q lies
vertically below the highest point. For both the

bodies to collide, 2

1

v
v

 should be 

(A) 3
2

(B) 1
2

(C) 5
3

(D) 7
2

X 
N 

E 

S

W 

H 

L

a
b d 

c x 

O t 

Q
60

P 

v1 v2
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