Motion

Motion means the change in position of an object
with respect to its surroundings in a given interval of
time.

We see various things around us in motion, e.g. water
flowing in a river, flowers nodding to blowing wind,
birds flying in the sky, a player running in the
playground and many more.

Motion is a relative phenomenon i.e. an object
appearing to be in motion to one person can appear
to be at rest to another person, e.g. to a person
driving a car, trees on roadside might appear to move
backward while same tree will appear to be at rest to
a person standing on roadside. In this chapter we shall
learn more about motion.

Describing Motion

Two different physical quantities the distance and the
displacement, are used to describe the overall motion
of an object and to locate its final position with
reference to its initial position at a given time.

Since motion is a relative concept, we need a
reference point to describe the position of an object.
We call this reference point the origin.

Consider an object moving in a straight line. Let the
object start from a point O. This starting point O is
taken as the reference point. After 10 minutes it
reaches the position P, through P,and P,

20m 40 m 60 m
; f J — >
o P, P, P

(time taken =10 min)
(time taken =5 min)

In next 5 minutes it comes back to position P, (40 m
away from O) and stops. So the total distance
travelled by the object in these 15 minutes is
OP, + B,P, =60+ 20=380m.

But the shortest distance between the initial and final
positions of the object = OP, =40m.

The shortest length of the path between initial and
final positions is known as displacement.

So in the above example

Distance covered by the object =80 m

Displacement of the object = 40 m right of 0.

Thus whereas distance is described with magnitude
only, displacement requires both the magnitude and
the direction. Physical quantities like distance, which
can be described by magnitude only are called scalars,
and the quantities are described using both
magnitude and direction are called vectors. Hence
distance is a scalar quantity and displacement is a
vector quantity.

A vector is meaningful only if we know both
magnitude and direction of vector. Without knowing
direction, the description of a vector quantity is
incomplete.

1. An athlete completes a round of a circular
track of diameter 200 m in 20 s. Calculate
(i) the distance travelled by the athlete and
(ii) the magnitude of the displacement of the
athlete at the end of 1 minute and 10
seconds.

Sol. Here, diameter of (;ircular fcrack, D=200 m

.. Length ofhrurcui‘ayr traclg = circumference of
the circular track

=2zr=n(2r)=zD = %x 200=1628.57m

(i) Distance travelled in 20 s = length of
circular track = 628.57 m



Distance travelled in1s = A m

.. Distance travelled in 1 minute and 10 s (or

70s) = 628.57 mx70=2199.99 = 2200m

(ii) Number of rounds completed in 20s =1
Number of rounds completed in 70 s
=i><70=31

20 2
When athlete completes 3 rounds, his

displacement = zero
1
The position of the athlete in nextE round is

just opposite to his starting point.

So, displacement of the athlete at the end of 1
minute and 10 s = diameter of the circular
track = 200 m.

2. Are the following statements true or false
(a) Displacement cannot be zero
(b) The magnitude of displacement is greater
than the distance travelled by the object.

Sol. (a) False, consider a boy who starts walking

from a corner of a park along its perimeter
and finally comes back to the initial point. As
both starting and final positions of the boy are
same. So his displacement is zero.
(b) False, since displacement is the length of
shortest path between initial and final
positions of the moving object, its magnitude
can never be greater than the distance
travelled.

Uniform and Non-uniform Motion

e Uniform Motion

An object is said to be m uniform motion if it
covers equal distances in equal intervals of time
however big or small these time intervals may be.
For example, suppose a car covers 60 km in first
hour, another 60 km in second hour, again 60 km
in the third hour and so on. The motion of the car
is uniform motion. Let us now understand the
meaning of the words, (‘howsoever small the time
interval may be') used in the definition. In this
example, the car travels a distance of 60 km in
each hour. In the stricter sense, the car should
travel 30 km in each half hour ; 15 km in every 15
minutes ; 10 km is every 10 minutes, 5 km is every
5 minutes and 1 km in every one minute. Only
then, the motion of the car can be said to be
uniform. However, in broader sense, we do not
mind even when time interval is big. The motion
of the car is taken as uniform when it covers a
distance of 60 km in every one hour.

¢ Non-uniform Motion
Consider a bus starting from one stop. It proceeds
slowly when it passes crowded area of the road.
Suppose it manages to travel merely 100 m in 5
minutes due to heavy traffic. When it gets out and
the road is clear, it speeds up and is able to travel
about 2 km in 5 minutes. We say the motion of
bus is non-uniform i.e. it travels unequal distances
in equal intervals of time.
Example of non-uniform motion is
A speeding up or a slowing down vehicle.

Speed and Velocity

e Speed
Speed of a moving body gives us the idea about how
fast or slow the body moves. In case of vehicles it is
the quantity indicated by their speedometers.
Mathematically, it is the distance travelled by the
object in unit time. We usually denote it by symbol v
.. b=Distance travelled in unit time.
We also call it the instantaneous speed.
Its S.I. unit is meter per second represented by the
symbol m/s or ms™. It is a scalar quantity as it
requires magnitude only for its specification.
Many of the motions occurring around us are non -
uniform motions. A train going from stop A to stop B,
which are 100 km apart, may travel different
intermediate intervals of path in different time spans.
It will slow down or speed up at intermediate stops.
Thus it does not move with a constant speed during
its journey. We describe the rate of motion of such
objects in terms of their average speed. Average
speed is defined as the ratio of total distance travelled
and total time taken.
Total distance travelled
Total time taken

Thus if the train discussed above travels first 25 km in
30 min, next 50 km in 40 min and the remaining 25
km in 30 min. The average speed of the train is
_ 25km+50km+25km
~ 30min+40min+30min
_ 100km _ 1km _ 60km/h

100min (1jh

60

av

Uau

An object undergoing a uniform motion is said to
move with uniform speed while the object which is in
non - uniform motion is said to be moving with a non -
uniform speed.




3. On a 60 km track, a train travels the first 30
km at a uniform speed of 30 km/h. How fast
must the train travel the next 30 km so as to
get an average of 40 km/h for the entire trip?

Sol. Total distance (d) = 60 km
Speed (v,) during the first half journey = 30
km/h
To calculate: Speed (v,) for the 2" half =?

_ Totaldistance

Now v, :
Total time
b, = Total distance e = 30 _1hr
t+t, 30
. . 60
According to question 40=——— or
30
4=
b,

40(v, +30) =600, = v, = 60km/hr

Velocity (Speed with Direction)

The distance covered by a body per unit time in a

specified direction is called the velocity.

Thus the quantity that specifies both the speed and

direction of an object is called velocity.

It is denoted by symbol v S.I. unit of velocity is m/s.

larger unit such as km/h is also used.

e Uniform Velocity
If the velocity of an object does not change as
time passes, it is said to move with a uniform
velocity. In such a case, both its speed and
direction remain constant. This means that the
object is moving along a straight line, without
turning back, with a fixed speed. The
displacement of the particle is equal in equal time
intervals, however small a time interval we
choose. We also say in this situation that the
object is in uniform motion. If the object
undergoes unequal displacement in equal time
intervals, the motion is non uniform.

e Non-Uniform Velocity
If the velocity of a moving body does not remain
constant in a given interval of time, we say the
body has a non-uniform velocity in that time
interval. A body is said to have non-uniform
velocity if
(i) its speed i.e. magnitude of velocity changes and
direction remains constant
(ii) its direction of motion changes and speed
remains constant, e.g. A boy running on a circular
track with a constant speed of 2 m/s.
(iii) both speed and direction change.
Speed and velocity share similar relation as
distance and displacement do.

Thus speed =D|stancetravelled and velocity

Timetaken

_ Displacement
Time taken

There are many instances when displacement of
an object is zero while distance travelled is non-
zero. Thus velocity of an object can be zero or
have some other non-zero value (depending on
displacement) different from its speed.

Sol.

A car starts at 36 km/h towards east. After 10
minutes, it turns toward north and travels at a
rate of 18 km/h for next 10 minutes. What is
its average speed and velocity?

_ Total distance travelled

Average  speed :
Total time taken

_ AB+BC

~ 20min

(36km/h )x10min+(18km/h )x10min
20min

[36km/h+l8km/h]><(ég hj
[to)
60

=27km/h

_[54kmih]

.. _ Totaldisplacement
Average velocity = -
Total time taken

AC _(ABZ+BC2)%

" 20min 20min

_ [(36)°+ (18)2}; x(égjh

=%[40.25] km/h along AC.

=20. 15 km/h along AC

Acceleration

In non-uniform motion, velocity varies with time. The
rate at which velocity varies is called acceleration. We



can say that acceleration is the change in velocity per
unit time.

If the velocity of an object from an initial value is u to
the final value v in time t, then acceleration a is given
by

v—Uu . .
:T.Thls is also called average acceleration. As

noted, velocity is a vector quantity, so is the
acceleration. The S.I. unit of acceleration is s or
m/s2.
. . v—-Uu
Analysis of the equation, a=T
e When a body moves in a straight line without
reversing its direction.
(i) From the above equation if v > u, a is positive.
= If final velocity is greater than initial velocity,
i.e. if the velocity increases with time, the value of
acceleration is positive.
(ii) If v < u, a is negative.
= If final velocity is less than initial velocity, i.e. if
the velocity decreases with time, the value of
acceleration is negative.
Note: Negative acceleration is called retardation
or deceleration.
If the acceleration has a value of-2 m s-2, then we
say that the retardation is 2 m/s? or deceleration
is 2 m/s.
(iii) If v = u, 'a = 0. Acceleration is zero when the
final velocity is equal to initial velocity.
Note 1: An acceleration of 2ms™ means that a
change of velocity of 2 m/s is taking place in 1 s,

i.e. 2ms? = 2ms *
1s

Note 2: For constant acceleration, the average
velocity for a given time interval can be
calculated by the formula,

. u+o
Average velocity v, = —

Acceleration ={Rate of change in velocity}  due to {change in speed and/or direction}
40 km/h

=" R . ) &, 40 kmh
40kmmh  S0km/h Okm/h \.-..___..-"
Change in speed Change in direction
but not direction but not speed '
' Three ways to accelerate

Change in speed
and direction

5. A boy starting from rest, starts running and
attains a velocity of 6 m s™in 30 s. Then he

slows down uniformly to 4 m s™ in next 5 s.
Calculate his acceleration in both cases.

Sol. In the first case
Initial velocity u=0;
Final velocity, v=6 ms™;
. v—U
Time t=30s. azT
Substituting the given values of u, v and t in
the above equation, we get
(6ms'1—0ms'1)
30s
In the second case:
Initial velocity, u=6ms™

As a= =0.2ms™

Final velocity, u=4ms™:
time,t=5s.
(4ms’1 —6ms’1)

Then a= =-0.4s7
5s

Study of Motion through Various Graphs

If information about various quantities related to
motion is given in tabular form for various instants of
time, it can be converted in graphical form. It makes
easier for us to find out relation between various
physical quantities.

Distance-Time Graphs

(i) Distance is taken along Y-axis and time along the X-
axis. A convenient scale is chosen for both the axes.
Consider the following data taken by an observer for a
bus in 5 sec. using this data we can obtain the
distance - time graph for the bus as shown

[Distance (m)]| Time (s)
"0 Q
2 1 ¥
4 2
6 3
8 4
i0 5 X

time (s)

We see, the graph is a straight line passing through

the origin (intersection of two axes). It is clear that the

bus is travelling 2 m in each second, or the body has a

constant speed Let us find out speed of the bus from

above graph. By definition speed of a body is given by
__ total distance travelled

total time taken

Let us take any two instances t;
and t, on the distance-time

graph when the distance
travelled by the bus are x;, and

X, respectively.
So the distance travelled between instances t, and t,
is (x,—X,) and time takenis t, -t



t -t At At x%
is called the slope of distance
time graph. In other words slope
of the line obtained in a distance
time graph gives the speed of the
object.

(i) If distance-time graph of an
object is a straight line parallel
to the time axis, as shown in
graph, we say the position of
the object does not change
with time. Or the object
remains at rest.

(iii) If we get a curved line in distance-time graph
then, if we find slope for any two time intervals, it will
not be same.

Or we say the object has a non-uniform speed i.e. the
body is accelerated.

Displacement-Time Graph

As discussed earlier, we know that displacement of an
object can be negative also while distance is always
positive. Thus displacement time graph differs from
distance-time graph in following manner.

First the objects moves with a constant velocity given
by slope of line OA.

C
v

Distance (m}

N
>

t

Velocity = E
OoP

S8 ‘
i . DS,

-4 -2 0 2 4 5 6

After that object moves with a constant velocity given
by slope of line AC.

Now slope of line AC = M
A _tB
6-0 6 . )
=——=——=-2Itis negative.
3-6 3
E
§
g
]
&
5
a

We say the object moves with velocity -2 m/s i.e. with
a velocity 2 m/s in opposite direction. It comes to
original position in 6 sec (Zero Displacement) and then
moves to the other side maintaining its velocity.

The distance-time and displacement-time graphs of a
moving body are similar only when the body moves
along a straight line in its positive direction without
changing its direction.

Velocity-Time Graphs

In these graph, variation of velocity of an object with
time is shown. Time is taken along x-axis while
velocity is taken along y-axis.
e Velocity- time graph for uniformly accelerated
motion:
Consider the velocity time graph shown.
It is a straight line with a positive slope passing
through the origin.
Consider any two positions A and B of the object
atinstants t, and t, when the object has velocities

u and v respectively.

i-'1 ‘:2 Time (s?
Now according to definition of acceleration
A -u .

a=22_"Y ()
At t, -t

_BC_ slope of the straight line
AC

Thus slope of the graph obtained in a velocity
time graph gives the acceleration of the object.
Now for a straight line, the slope will be same for
any two points considered. Or we can say
acceleration will remain constant or uniform.

Thus a uniform accelerated motion is shown by a
straight line having a positive slope in a velocity
time graph.

Consider equation (i) above once more.

_U—U v—Uu

a= Let t,-t=t=a= or v=u+at

2
Which is one of the very important equation of
motion.
e Velocity time graph for a uniform motion:
When an object is in uniform motion, it will have a
constant velocity at every instant, i.e. velocity
won't change with time. Or we can say that



velocity time graph is a straight line parallel to
time-axis.
Now acceleration between any two instants t,

and t, is azgz vl o
At

tz_ti

S
>

Velocity (m/5)

i Time (5)

Thus acceleration is zero for an object having
uniform motion.

Also according to the definition of velocity
total displacment

Average velocity = -
total time taken

Again taking same time interval between two
instants t, and t,

D=

=s=vx(t,—t)=ABxBC

tz _t:l.
= Area of the shaded region shown in adjacent
graph.
A
T

Thus distances of the object is given by the area
enclosed by velocity time graph and the time axis.
Distance can also be obtained for a uniformly
accelerated motion using same method.

Total distance = Area of trapezium ABEDC

s = Area of rectangle BCDE + Area of triangle ABC.

O

B C

1

S
7

R

=BE><ED+%><AC><BC

=u><(t2 —'[1)+%(U—U)X(t2 _tl)

velocity (m/s)—>

Let time interval t, -t =t

= s=ut+%(v—u)t

Using equation, v = u + at, we get
s:ut+%at2 :>s=ut+%at2

This is second equation of motion.
Consider the figure given above once again,

s = Area of trapezium ABEDC

_ 1 ep@E+AD)=tturn) =
2 2 §
1(v-u)a 1,, 2
=———(v+u)=—(v"-u e
5 (v+u) Za(v ) Time (3

Uniformly retarded motion: For this velocity-
time graph is a straight line having a negative
slope as shown

Non- uniformly acceleration motion: For this
velocity time graph can
have any shape depending

~
—>

upon how the velocity I
varies. Here Time(s) 2 /\/\
acceleration will be &

2

different between different
instants as the slope does
not remain constant.

The graphs discussed above can also be used to
make a comparative study of motion of two or
more objects. Consider the illustration given.

Time ¢t —>_>

Sol.

The velocity-time graph of two cars A and B,
which start from the same place and move
along a straight road in the same direction, as
shown in diagram. Calculate

IR S S e v £
ol U et Bt by’
20. ........ S ,.
0. /Bi.. e
0 w12 3455 670 8

. Time (in seconds) . . .=

(i) the acceleration of car A.

(i) the acceleration of car B between 2 s to 4
s.

(iii) the points of time at which both the cars
have the same velocity

(iv) which of the two cars is ahead after 8
seconds and by how much?

(i) Acceleration of car A

(ii) Acceleration of car B a= E%O =10ms™

(iii) After 2 seconds and 6 seconds from start.
(iv) Distance travelled by car



A=%x80m/5=320m and distance travelled

by car B=%><(7+4)s><60m/s=330m

..Car B is ahead by 330-320=10 m.

7. Find the displacement of a car between t =
sec to t = 3 sec for the given velocity time
graph.

o], é\Ee', i

Sol. As discussed earlier, the area between
velocity-time graph and the time axis gives
the displacement.

..Required displacement
= Area of AABC + Area of ADCE

=%ABXBC+%CDX DE

s:%x(4m/s)x25+%(1s)x(—2m/s)

=4m—1m

S=3 m, So total displacement =3 m.

If we study this graph carefully, it is a
uniformly retarded motion. Initially at t = 0
sec, object has a velocity 4 m/s. It decreases
uniformly till it becomes zero at t = 2 sec i.e.
the object momentarily comes to rest at t =2
sec. Velocity still continues to decrease at the
same rate i.e. the object now starts moving in
opposite direction or we say the velocity now
has a negative value. It is for this reason that
displacement corresponding to AACB is taken
as positive and for ADCE as negative.

Equations of Motion for Uniformly Accelerated
Motion

The three important equations of motion, which we
have derived in last section also, are given below:
(i) b=u+at

(i) s :ut+1at2
2

(iii) 2as =v* —u®
Illustration based on these equations are as follows.

8. A bus starting from rest moves with a uniform

acceleration of 0.1 ms?for 2 minutes.

Find (a) the speed acquired, (b) the distance
travelled.

Sol. Here, u=0,
A=0.1 ms?,t=2minutes=120s
(a) Using, v=u+at,0=0+0.1x120=12ms™*
.. speed acquired =12ms™

1
(b) Using, s=ut +§at2’ we get

S :0+%><0.1><120><120 =720m

.. Distance travelled = 720 m.
A bus decreases its speed from 80 km h™to

60 km h*in 5 s. Find the retardation of the
bus.

Sol. Here, u=80km h™= 80><%ms1

=22.22ms* v =60kmh™=60x % ms*

=16.67ms* t=5s
.. retardation,
o v-u _ (16.67 — 22.22) ms*
ot 5s
—5.55ms™
a=———
5s

Uniform Circular Motion

If an object moves in a circular path with uniform
speed, its motion is called uniform circular motion.

A circular path can be made up of an indefinite
number of small sides, and a body moving along such
a circular path changes its direction of motion
continuously.

Therefore, if you run on a circular track, you change
your direction infinite times in one round.

Four arbitrary points on the circular path and the
direction of motion of the body at these points are
shown. Since the direction of motion changes,
uniform circular motion is a case of accelerated
motion.

=1.11ms™>

A




Take a small stone and tie it with one end of a strong
thread. Now, move the stone in a circular path by
holding the other end of the thread in your hand as
shown in figure

(a). Leave the thread, when the stone is at position A
on the circular path as shown figure (b). You will find
that the stone moves in a straight line which the
tangent to the position A on the circular path. Again,
move the stone in the circular path and leave the
thread, when stone is at position B as shown in figure
(c). Once again, you will find that the stone moves in a
straight line which is the tangent to the position B on
the circular path. Repeat the activity and leave the
thread, when the stone is at different position on the

circular path.
Tangent

SIOICLS)

From thls simple act|V|ty, we conclude that the
direction of motion of a body moving in a circular path
is always along the tangent to a point on the circular
path. Thus, the direction of motion of a body moving
in a circular path is different at different positions of
the circular path.

Note:

If a body moves around a circular path of radius r in
the time t then the distance covered by the body is
equal to the circumference of the circle, i.e., 2zr. In

2rr
such a case the velocity v is given by UzTﬁ

Examples for circular motion

e A stone tied to a thread and whirled in a circular
path.

o Wheels of various vehicle rotating about their
axles.

e A satellite revolving around the Earth in a
circular path, at constant speed.

e The Moon revolving around the Earth in a
circular path at constant speed.
In the above examples, the speed is uniform, but
the velocity is variable due to continuous change
in direction. Thus, the bodies have an accelerated
motion.

‘ ESSENTIAL POINTS
For COMPETITIVE EXAMS

e Rest: When a body does not change its position
with respect to time and its surroundings, the
body is said to be at rest.

Motion: When a body continuously changes its
position with respect to time and its surroundings,
the body is said to be in motion.

Characteristics (properties) of a moving body:

(i) There must be a reference point (a stationary
object) to describe the position of a given body.
(ii) The position of the given body must
continuously change with time and with respect
to reference point.

Distance: It is the actual length of the path
travelled by a moving body, irrespective of the
direction of motion of the body.

Displacement: The shortest distance of a moving
body from the point of reference (initial position
of the body) in a specified direction is called
displacement.

Uniform motion: When a body covers equal
distances in equal intervals of time, however small
may be time intervals, the body is said to be
uniform motion.

Non-uniform motion: When a body covers
unequal distances in equal intervals of time, it is
said to be moving with non-uniform motion.
Speed: The rate of change of motion is called the
speed.

Mathematical expression for speed: Speed =
Distance + Time. S.I. unit of speed is metre per
second (ms™ or m/s)

Uniform speed: When a body covers equal
distances in equal intervals of time, however small
may be the time intervals, the body is said to be
moving with uniform speed.

Variable speed: When a body covers unequal
distances in equal intervals of time, the body is
said to be moving with a variable speed.

Average speed: The total distance covered by a
body per unit time is called average speed.
Velocity: The distance covered by a body per unit
time in a specified direction is called velocity. It is
a vector quantity and has same units as speed.
Uniform velocity: When a body covers equal
distances in equal intervals of time (however
small may be the time intervals) in a specified
direction, the body is said to be moving with
uniform velocity.

Variable velocity or Non-uniform velocity: When
a body covers unequal distances in equal intervals
of time in a specified direction or when a body
covers equal distances in equal in- tervals of time,
but its direction changes, then the body is said to
be moving with a variable velocity.

Acceleration: The rate of change of velocity of a
moving body is called acceleration. It is a vector



guantity and its unit is metre per second square
(m ms™ or m/s?)

Positive acceleration: The rate of change of
velocity of a moving body, when the velocity is
increasing is called positive acceleration.

Negative acceleration: The rate of change of
velocity of a moving body, when the velocity is
decreasing is called negative acceleration or
retardation.

Distance - time graph:

(a) The distance-time graph of an object moving
with a uniform speed is a straight line. Conversely,
if the distance-time graph of an object is a straight
line, the object is moving with a uniform speed.
(b) The slope of the distance-time graph of an
object equals its speed.

(c) If an object moves with no uniform speed, its
distance-time graph is not a straight line.
Displacement-time graph:

(a) The displacement-time graph of an object
moving with a uniform velocity is a straight line.
(b) The slope of the displacement-time graph of
an object equals its velocity.

Speed-time graph:

(a) If an object moves with a constant speed, its
speed-time graph is a straight line parallel to the
time-axis.

(b) The area under the speed-time graph gives the
distance traversed by the object in the
corresponding time interval.

Velocity-time graph:

(a) If an object moves with a constant acceleration
in a straight line, its velocity-time graph is a
straight line.

(b) The slope of the velocity-time graph gives the
acceleration of the object.

(c) The area under a velocity-time graph gives the
displacement of the object.

Circular motion:

A particle moving in a circular path changes its
direction continuously, and hence, is accelerated.
Mathematical equations :

s = vt s = distance, v = speed (assumed
constant), t =timev=u+at u=velocityatt=0,
v = velocity at time t, a = acceleration (assumed

1
constant). s=ut+§at2 s = displacement during

timeOtot.

u = velocity at t = 0, a = acceleration (assumed
constant) vZ = u? + 2as

Symbols have the same meaning as in the above
equations.

CONCEPT MAP
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Sol.

Sol.

A car travels 30 km at a uniform speed of 40
km/h and the next 30 km at a uniform speed
of 20 km/h. find its average speed.

Total distance (d) = 30 + 30 = 60 km Speed for
the first 30 km (u,) =40 km/h

Speed for the next 30 km (u,) =20 km/h

To calculate: Average speed (u,,)=?

fe— 30 km—a|<—30 km—>|

le— 5=40 km/h—)k—-—- s7=20 km/h —;|
Total distance(d)
Total time (t)

Now in this problem we are not given the
total time. So our first problem is to find out
the total time from the two speeds given to us
by using the formula.

distance
——— time (t,) in going from A

Formula to used

Time (t) =

(ii) time (t,) in going from B to C
—@—1 hr 30 min = 90 min
20

Total time t=t, +t, =45+90=135min

or t:13—5h Hence, v,, = 6060 =@k /h
60 135 3
A train travels at 60 km/h for 0.52 hour, 30
km/h for the next 0.24 hour and then 70
km/h for the next 0.71 hour. What is the
average speed of the trip?
Given:
First speed (v,) =60 km/h
Time for this part of the trip (t,) =0.52 h
Second speed (v,) =30 km/h
Time for second part (t,) =0.24 h
Third speed (t,) =70 km/h
Time for third part (t;) =0.71 h
To calculate: Average speed (v,,) =?
Total distance (d)
Total time taken((t)

Now in this case we are not given the total
distance travelled, so first of all we will find
out the distance covered during the three
given intervals by using the formula, distance
= speed x time

Formula to be used:

(i) First part (d,) =, xt, = 60x052:@km

10

(ii) Second (d,) =v, xt, =30x0. 24_3—56km
(iii) Third part
(d;) =v,xt, =70x 071—‘;—907km

Total distance (d)=d, +d, +d,

_156 156 36 36 L Ao7 497 88l 881, =88.1km
5 5 10 0
Total time taken (t) =t +t, +t,
=0.52+0.24+0.71=1.47h

_881_ =59.93km/h
1.47

av

A ship is moving at a speed of 56 km/h. One
second later it is moving at 58 km/h. What is
its acceleration?
Given:
Initial speed {u) = 56 km/h
Final speed (v) =58 km/h
Time taken (t) =1s :;h
60x 60
To calculate : Acceleration (a) =

v—u

Formulato be used : a=

_ 58-56
1
60x 60
The distance between the house and the
school of a boy is 3.6 km. If he takes 6
minutes to reach his school by car, calculate
his speed in m/s. Also express his speed in
km/h.
Given:
Distance (d)=3.6 km=3.6x10°m

=7200km/h®

Time (t) =6 min =6 x 60 = 360 S=6—F:)h

To calculate: Speed (u) = ? in m/s and km/h
Formula to be used :
0:9 _ 3.6 _ 3.6x60 _36km/h

t 6/60 6

36 x10°

=10m/s

Also,

In this figure represents a velocity-time
graph of an object moving along a straight
line.

(a) Describe the motion of the body during
the 10s.

(b) How far did the object travel in the first
(c) What was the velocity of the object
during the first 2s?

(d) What was the velocity during the next 4
s?

(e) What was it during the last 4s?
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(a) For part AB, the object moved with a
uniform velocity, for part BC, it was at rest
and for part CD, it again moved with some
other uniform velocity.
(b) In the first 2 s, it covered 10 m.
(c) Since velocity is given by the slope of the
displacement-time graph, i.e.
Displacement

Time
Velocity during the first 2 s (along AB)

Velocity =

(2-0)
(d) Velocity during the next 4 s (along BC)
_ (10-10)
- (6-2)
(e) Velocity during the last 4 s (along CD)
_ (20-10)
~ (10-6)
A body covers half of its journey with speed
a m/s and the other half with speed b m/s.
Calculate the average speed of the body
during the whole journey.
Given:
Speed (u,) =am/s Speed (u,) =bm/s
To calculate: Average speed (u,,)="?

Total distance
Formula to be used v, = -
Total time taken

=0m/s

=2.5m/s

Suppose the total distance covered by the
body is Id, out of which (d) is covered with a
speed (a) and the other half (i.e., d) is covered
with a speed (b). Let us suppose (t,) and (t,)
be the times taken for the first and the
d

second half respectively. t, = d and t, = m
a

Total time taken

d d 11
=t =2+-d(242]
2d

Also, t, +t,—
av

A trolley, while going down an inclined plane
has an acceleration of 2cms?, What will be
its velocity after 3 s of the start?

Sol.

10.

Sol.

Sou=u+at v=0+2x3=6cm/s

A driver of a car travelling at 52 km h~!
applies the brakes and accelerates uniformly
in the opposite direction. The car stops in 5 s.
Another driver going to 34 km h™" in another
car applies his brakes slowly and stops in 10
s. On the same graph paper, plot the speed
versus time graph for the two cars. Which of
the two cars travelled farther after the
brakes were applied?

For car X

u=52km/h =52x% =14.4m/s v=0,t =5s

ForcarY u=34kmh™ :34x% =9.4m/s

v=0,t=10s

Both the graphs are straight line because the
retardation is uniform.

Distance travelled by X = Area of AOAN

:%x10x9.4:47.2m

If two objects move in circular path of radii in
the ration of 1:3 and take same time to
complete the circle, what is the ratio of their

speeds?
1

Soln.: U—=—2”'1/t _L L

v, 2xr/t r, 3

Interpret the distance-time graph
N
8 c
7 =
61
5_-
4—-—
3.._
2
14+

Distance (in m)

A B o)

. IMIN, ., P >
O 1234 5 6Time(ins)

OtoA

When we get a straight line inclined to time
axis in a distance-time graph, it is case of
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Sol.

12,

Sol.

13.
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constant speed. The speed is the slope of the
line.
Speed :ﬂzz—mzlms’lA to B

OM 2s
When we get a straight line parallel to time
axis in a distance-time graph, the body is at
rest.
B to C ltis a case of constant speed where
Speed = C€Q_6bm_ 2ms™

BQ 3s
A 100 m long train crosses a bridge of length
200 m in 50 seconds with constant velocity.
Find the velocity.

Distance travelled by the train=BC+AB=300 m.

.. Velocity = 300 =6m/s

0
Ty
ETpA STy,
S :!:-—*-: T 777
> < 200 m Cl

g—zoom > <

A" after crossing the bridge B

What is wrong with the following graphs?
1004
£
85T
g0+

3

2
a 25+t

/e

0 8 12 16

HE
Distance-time graph for an object

g 3
F—

Height in inches
8.5

S

Height-age graph for a person
(a) If we draw a perpendicular on the time-
axis at the point corresponding to 12 hours, it
cuts the graph at two points. One corresponds
to 25 km and the other corresponds to 75 km.
Thus, according to the graph, the distance
travelled in 12 hours is 25 km as well as 75
km, which is not possible.
(b) According to the graph, the height of a
person gradually decreases as his age
increases. Such a thing does not happen.
The velocity-time graph of a particle moving
along a straight line is shown in the figure
(a) Is the motion uniform?
(b) Is the acceleration uniform?

Sol.

14.

15.

12

(c) Does the particle change its direction of
motion?

(d) Find the distances covered from 0 to 4 s
and from 4 to 6 s.

2mfs

0 6s t

(a) The velocity is changing with time.

So the motion is not uniform

(b) The acceleration is given by the slope of
the velocity-time graph. The slopes are
different before and after t = 4 s. So the
acceleration is not uniform for the entire time
shown. It is uniform between 0 and 4 s and
also between 4 and 6 s the slope does not
change in these periods.

(c) The velocity always remains positive. It
means that the particle keeps moving in the
positive direction. In other words, it does not
change direction.

(d) The displacement during the period 0-4 s is
equal to the area under the velocity-time
graph for this period. This area is in the shape
of a triangle.

2Is 4s

Area of the triangle = %x basexheight

=%x45x(2m/s):4m

As the particle moves in the same direction,
this is also the distance moved. For the period

1
4-6 s, the area is —(ZS)XZ(m) =2m
2 S

So the particle moves 2 m in this period.

A particle moving with an initial velocity of
50 m/s is subjected to a uniform
acceleration of -2.5 m/s’. Find the
displacement in the next 4.0 s.

1
Soln.: The displacement is s = ut +§at2

z(s.ogjx(4.05)+%(—2.53—”;}(4.05)2

=20m-20m=0

So, after 4.0 s, the particle will be back at its
initial position. Note that the distance
traversed is not zero, as the particle moves in
the forward direction and then comes back to
the initial position.

What can you say about the nature of the
motions of the particles for which the
velocity-time graphs are given below
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Velocity
Veloci

b (a) Time OI ®) Time
In case of figure (a), as time passes, the
velocity decreases continuously. So the
particle is slowing down continuously. We see
this type of motion when we throw a ball up.
The ball slows down continuously on its way
up.
In case of figure (b), the velocity increases and
decreases alternately. As the velocity remains
positive throughout, the particle keeps
moving in the same direction. You have this
type of motion when a driver drives a car on a
straight, busy road. He has to slow down
(brake) and speed up (accelerate) alternately
for a large part of the drive.
The second's hand of a clock is moving with
uniform angular speed, calculate its angular
speed. If the length of the second's hand is 2
cm, find out the speed of the tip of the
second's hand.
In a clock, the second's hand makes one
complete round in 1 minute. Therefore,
Time, t=1 minute=60s
Angular displacement, @ =27 radian
We know, angular velocity,

0 2rzradian 7
w—=—————=—rad/s

t 60 s 30
Now, linear speed = angular velocity x radius
of the circular path Hence, the speed of the
tip of the second's hand,

V=rw= 2x£cm/s=£cm/s
30 15

=0.210m/s.('.- Vs :%j

A truck running at 90 km/h, slows down to
54 km/h over a distance of 20 m. Calculate (i)
the retardation produced by its brakes, and
(ii) the time for which the brakes are applied.
Initial velocity of the truck (u) = 90 km/h = 25
m/s Final velocity of the truck (v) = 54 km/h
=15m/s

Distance covered (s) =20 m

Retardation (-a) = ? (To be calculated)

Time (t) = ? (To be calculated)

Applying, v -u?=2 as

=

(15)* —(25)* = 2xax 20 = 225625 = 40a

13

18.

Sol.

19.

Sol.

a= 400 _ —~10m/s?
40

Retardation (-a) =-(-10 m/s?) = 10 m/s?
(ii) Applying, v=u+at
= 15=25-10xt =10t =10o0r Time, t=1s.
A sound is heard 5 seconds later than the
lightning is seen in the sky on a rainy day.
Find the distance of the location of lightning.

Given speed of sound = 346 ms™.

Here,t=5s
Speed, v=346m ms™
Distance =7

Using, distance = speed x time, we get
distance =346 m ms™ x5s=1730m

Thus, the distance of the location of lightning
=1730 m.

The driver of train A travelling at a speed of

54 km h™' applies brakes and retards the
train uniformly. The train stops in 5 seconds.
Another train B is travelling on the parallel
track with a speed of 36 km h™. His driver
applies the brakes and the train retards
uniformly. The train B stops in 10 seconds.
Plot speed-time graphs for both the trains on
the same graph paper. Also calculate the
distance travelled by each train after the
brakes were applied.

For train A U :54x£ =15ms™
18
v=0;t=5s
FortrainBu=36km h™ :36><%:10ms‘l

v=0;t=10s Speed-time graphs for trains A
and B are shown in figure.
Distance travelled by train A = Area under
curve EF = Area of AOEF

=%>< Base x Height =%><OF xOE

= % x5s =37.5mx15ms™

Distance travelled by train B = Area under
curve CD = Area of AOCD

:%x Base x Height :%xODxOC

=%x10ms‘lxlos =50m
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21.
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Velocity (inms™) ——>

012345678910
Time (in s)——>

Distance-time graph for the motion of a truck
and bus are shown in figure A and figure B
respectively. What can you say about the
motion of these vehicles and which of these
vehicles is moving fast?

T 7 / 5
: {
g3
a1 A1
0 1 2 3 1 2 3
Time —> Time—>

Since both truck and bus are travelling
unequal distances in equal intervals of time,
therefore, the motion of both the vehicles is
non-uniform motion.

Slope of distance-time graph = speed of an
object Since slope of distance-time graph for
the motion of the bus is greater than the
slope of distance- time graph for the motion
of the truck, therefore, bus is moving faster
than the truck.

An artificial satellite is moving in a circular
orbit of radius 42250 km. Calculate its speed
if it takes 24 hours to revolve around the
earth.

Radius, R= 42250 km

Length of orbit = Circumference of the orbit

=27R=2x % x42250km = 265571.43km

Time, t=24h
.".Speed
_ Lengthof orbit  27R~ 265571.43km
- Time ot 24h
=11065.48kmh™
_ 1106548 kms™ =3.07kms™

3600

NCERT*SEGTION

Ans.

An object has moved through a distance. Can
it have zero displacement? If yes support your
answer with an example.

Yes, the object instead of moving through a
distance can have zero displacement. Example

Ans.

Ans.

Ans.
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If an object travels from point A and reaches
to the same point A, then its displacement is
zero.

A farmer moves along the boundary of a
square field of side 10 m in 40 s. What will be
the magnitude of displacement of the farmer
at the end of 2 minutes 20 seconds?

Figure ABCD is a square field of side 10 m.
Time for one round =40s/

Total time =2 min20s/
=(2x60+20)s=140s/10m

D, (o
10 m
A 10m B

Number of round completed =%=3.5 If

farmer starts from A, it will complete 3 rounds
A10m B

(A>B—>C—>D—>A)at A. In the last 0.5
round starting from A, he will finish at C.
Which of the
displacement?

following is true for
(a) It cannot be zero.

(b) Its magnitude is greater than the distance
travelled by the object.

(a) False (b) False

Distinguish between speed and velocity?

Speed Velocity
1. The distance |1. The
travelled by a

distance
travelled by moving

moving body per | body in a particular

unit time is called | direction per unit

its speed. time is called its
velocity.

2. It is a scalar|2. It is a vector

quantity. quantity.

Under what condition(s) is the magnitude of
average velocity of an object equal to its
average

The magnitude of average velocity of an
object is equal to its average speed if the
object moves in a straight line in a particular
direction.

What does the odometer of an automobile
measure?
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Ans.

11.

Ans.

The odometer of an automobile measure the
distance travelled by a vehicle,

What does the path of an object look like
when it is in uniform motion?

It is a straight line.

During an experiment, a signal from a
spaceship reached the ground station in five 12.
minute?
What was the distance of the spaceship from
the ground station? The signal travels at the
speed of light, thatis 3x10°ms™?
Time taken = 5 minutes =5 x 60 s = 300 s
Speed of signal u=3x10°ms™ Distance =? Ans.
speed = _dls'tan € . distance= speed xtime
time
-.distance =3x10°x300=9x10"m
When will you say a body is in
(i) uniform acceleration?
(ii) non-uniform acceleration
(i) Uniform acceleration: When a body travels
with the same velocity in the given time, then
the acceleration is said to be uniform.
(ii) Non-uniform acceleration: When a body
moves with unequal velocity in the equal
interval of time, the body is said to be moving
with non-uniform acceleration.
A bus decreases its speed from 80 km h™ to 13.
60 km h™ in 5 s. Find the acceleration of the
bus.
Initial velocity u =80 km h™*
_80A000 _ 159 99t Ans.
60x 60
Final velocity u=60kmhr™
= 601000 =16.66ms™
60x 60

~. The acceleration of busis -1.11m s

A racing car has a uniform acceleration of 4 m
s*2, What distance will it cover in 10 s after
start?

a=4ms™

t=10s

s=7?

u=0

15

S :ut+%at2 :0x10+%><4><(10)2 =O+%><4><100
$=200m
The distance covered in 10 s by the car is 200
m.
A stone is thrown in a vertically upward
direction with a velocity of 5 m s If the
acceleration of the stone during its motion is
10 m s in the downward direction, what will
be the height attained by the stone and how
much time will it take to reach there?
u=5ms™
v=0
a=-10ms™
s="7?
t="

v=u+at
(i)0=5+(-10)t

-5=-10t

V> —u®=2as
(i) (0)2—(5)* = 2(-10) x s

—-25=-20xs

25

.'.t:E:O.Ssec s=—=1.25m
10 20

t=0.5s s=1.25m

An athelete completes one round of a circular
200 m in 40 s. What
will be the distance covered and the

track of diameter

displacement at the end of 2 minutes 20 s?
Diameter =200m, r = % =100m

Time for one round =40s
Distance travelled in 2 minutes and 20 s.
=2x60+20=140s

@ =3.5rounds
40

Distance travelled = Circumference of the
circle x3.5 =27rx3.5

=2x§x100x3.5=2200m

(ii) Displacement after 3.5 revolution
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= diameter of the track

=200 m.

Joseph jogs from one end A to the other end 16.
B of a straight 300 m road in 2 minutes 30

seconds and then turns around and jogs 100

m back to point C in another 1 minute. What

are Joseph’s average speeds and velocities in

jogging, (a) from A to B and (b) from A to C? Ans.
(a) From A to B.
Time for A to B=2 min 30
=2x60+30=150s
- 300 m _
p —
Tioom 17.
Average speed
total distance 300 a
=————————=——=2ms
timeinterval 150
Average velocity
_ d'lspl_acement _ 300 _oms
timeinterval 150
(b) From A to C.
Time taken = A to B + B to C, total distance =
300 + 100 = 400 Ans.

150 + 60 = 210 sec
.. Average speed
_ total distnace _ 400

_ total =——=19ms™
timeinterval 210

.. Average velocity

_ displacement _ 200 _; o,

~ timeinterval 210
Abdul, while driving to school, computes the

average speed for his trip to be 20 km h™.0On
his return trip along the same route, there is
less traffic and the average speed is 40 km

h™. what is the average speed for Abdul's

trip?
Let the school be at a distance of x km. If t, is
time taken to reach the school, then

istan X
:Mz—lﬂ2 is time taken to
averagespeed 20

distance X

reach back, thent, =——— —=—
averagespeed 30

Total time,

t=t +t, =—+—=x[

Total time, X+ X=2X
Average speed

S L
20 30] 60 12

16

_totaldistance  2x
total time x/12

A motorboat starting from rest on a lake

=24kmh™

accelerates in a straight line at a constant rate
of3.0ms™ for 8.0 s. How far does the boat
travel during this time?

u=0u=0 a=3.0ms™

s:ut+%at2:0xt+%(3)(8)2

S:%x3><64:96m

.. Boat travelled a distance of 96 m.
A driver of a car travelling at 52 km h™ applies
the brakes and accelerates uniformly in the
opposite direction. The car stops in 5 s.
Another driver going at 3 km h™* in another
car applies his brakes slowly and stops in 10 s.
On the same graph paper plot the speed
versus time graphs for the two cars. Which of
the two cars travelled farther after the brakes
were applied?
The data given in this numerical problem are
in different units. So, we should first convert
km h™ unit into m s unit.
For first car:
Initial velocity
52km _ 52x1000m
1h  1x3600s

Final velocity, v =0kmh™ =0.0ms™

u=52kmh™*= =14.4ms™

Time taken, t =10s

For second car:

The distance travelled by a moving body is
given by the area under its speed-time graph.
So, Distance travelled by the first car = Area of
the triangle AOB

=%><OB>< AO=%><144mS'1><5S

:%x14.4><5m =36m

Similarly,
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~14
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0O 12345678910

Time (s)
Distance travelled by the second car = Area of
triangle COD

:%XODXCO:%XO.SSmslxlos

:%x0.83x10m —41m

Thus, the second car travels 4.1 m and the
first car travels 36 m before coming to rest.
So, the second car travelled farther after the
brakes were applied.

Figure given below shows the distance-time
graph of three objects A, B and C, study the
graph and answer the following questions?

12 A

[= -]

-3

distance (km) —&

0.4 0.8 12 1.6
time (hour)—»

(a) Which of the three is travelling the fastest?
(b) Are all three ever at the same point on the
road?

(c) How far has C travelled when B passes A?
(d) How far has B travelled by the time it
passes C?

(a) B is travelling fastest.

(b) As three lines do not meet at any point,
the three objects never meet on the road.

(c)B passes A at D. At this time, C is at E, which
corresponds to 7 km. Hence when B crosses
A, then Cis at 7 km from the origin.

(d) By the time B passes C, it has travelled 4.5
km.

A ball is gently dropped from a height of 20 m.
If its velocity increases uniformly at the rate of
10 m s'!, with what velocity will it strike the

Ans.

20.

Ans.

17

ground? After what time will it strike the
ground?
s=20m,u=0,a=10ms™

We have, S= ut+%at2

(20) =0xt +%(10)t2

20:l><10t2
2

:?20><2 _2
10
t?=4.1=2s
v=u+at=0+10x2
v=20ms™
The ball strike the ground after 2 s with the

t

velocity of 20 m s™.
The speed-time graph for a car is shown in the

figure.
8

Fa
(o)

4

speed (ms)

2

0 2 4 6 8 10
Time (s)

(a) Find how far does the car travel in the first
4 seconds. Shade the area on the graph that
represents the distance travelled by the car
during the period.

(b) Which part of the graph
uniform motion of the car?

The motion during first 4 seconds is not
uniformly accelerated. So, distance travelled
by car in first 4 seconds is calculated by

represents

graphical method.

(a) Area of a small division on the graph
2 4 2 4

=—mS x—S=——m Total
15 25 375

small divisions under the curve up to4s= 1615

number of

Area under the curve up to
45 =114 _175m
375
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speed (ms™1)

0 gES s i
0 2 4 6 8 10
Time (s)

Therefore, the car has covered a distance of
17.2 min first 4 s.
(b) The limiting flat portion of the curve

describes the constant speed of the car, i.e., a
speed of 6.7 m s At this stage, the
acceleration of the car is zero.

Therefore, portion of the graph beyond 6.2 s
describes the uniform motion of the car.

State which of the following situations are
possible and give an example for each of
these :

(a) an object with a constant acceleration but
with zero velocity

(b) an object moving in a certain direction
with an acceleration in the perpendicular
direction

(a) free fall due to gravity

(b) object moving in a circular path

An artificial satellite is moving in a circular
orbit of radius 42250 km. Calculate its speed if
it takes 24 hours to revolve around the earth.
Radius of the orbit = 42250 km = 42250 x
1000 m

Time taken for one revolution = 24 hours

=24 x 60 x 60 sec

Speed =?

_distance 2zr _ 22 42250

Speed

Speed =3073.74ms™
=3.07kms™.

NCERT-ERENMPLAR mm
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Multiple Choice Questions (MCQs)
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A particle is moving in a circular path of radius
r. The displacement after half a circle would
be

(a) zero (b)cr

(c) 2r (c)2mr

(c) Given, after half the circle, the particle will
reach the diametrically opposite point i.e.,
from point A to point B. And we know
displacement is shortest path between initial
and final point.

.. Displacement after half circle =AB=0A+0OB
[ Given, OA and OB =r]

AB

Hence, the displacement after half circle is 2r.
A body is thrown vertically upward with
velocity u, the greatest height h to which it
will rise is

(a)u/g (b)u?®/2g

(cu?/g (d)u/2g

(b) Given, initial velocity = u, height = h and a
= g (acceleration due to gravity) At the highest
point, final velocity becomes zero i.e.,, v = 0
From, third equation of motion, v’ =u® —2gh

0=u®-2gh
2gh=u’
2
h=Y_
29

Here, we have used negative sign because the
body is moving against the gravity.
The numerical ratio of displacement and
distance for a moving object is
(a) always less than 1
(b) always equal to 1
(c) always more than 1
(d) equal or less than 1
(d) Displacement of an object can be less than
or equal to the distance covered by the
object, because the magnitude of
displacement is not equal to distance.
However, it can be so if the motion is along a
straight line without any change in direction.
So, the ratio of displacement to distance is
always equal to or less than 1.

Shortest path

/ Wispiacement)
A > B

%ath (distance)
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If the displacement of an object is
proportional to square of time, then the
object moves with

(a) uniform velocity

(b) uniform acceleration

(c) increasing acceleration

(d) decreasing acceleration

(b) From second equation of motion,

1
S:ut+§at2 If object starts from rest i.e.,

initial velocity (u) = 0 and aconite an
acceleration (a) in time (t)

Then, S=0><t+%at2
s=lap
2

soct?, if a = constant
So, the object moves with constant or uniform
acceleration.
From the given v-t graph (see figure), it can be
inferred that the object is

!

v

[ —

(a) in uniform motion

(b) at rest

(c) in non-uniform motion

(d) moving with uniform acceleration

(a) From the given v-t graph, it is clear that
the velocity of the object is not changing with
time i.e., the object is in uniform motion.
Suppose a boy is enjoying a ride on a merry-
go-round which is moving with a constant
speed of 10ms™.It implies that the boy is

(a) at rest

(b) moving with no acceleration

(c) in accelerated motion

(d) moving with uniform velocity

(c) In merry-go-round, the speed is constant
but velocity is not constant, because its
direction goes on changing i.e., there is
acceleration in the motion. So, we can say
that the boy is in acselerated motion.

v

v
Area under v-t graph represents a physical
guantity which has the unit

(a) m* (b) m
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Ans.

10.

Ans.

(c) m? (d) ms™

(b) Area under v-t graph represent
displacement whose unit is metre or (m).
Because, unit of velocity v = m/s and unit of
time (T) =s.

m
Unit of (v-t) graph =—xs=m.
S

Hence, the unit of (v-t) graph is metre (m).
Four cars A, B, C and D are moving on a
levelled road.

Their distance versus time graphs are shown
in figure. Choose the correct statement.

Cc
D

Distance (m) —
[vs]

Time (s) —
(a) Car Ais faster than car D
(b) Car B is the slowest
(c) Car D is faster than car C
(d) Car Cis the slowest
(b) The slope of distance-time graph
represents the speed. From the graph, it is
clear that the slope of distance-time graph for
car B is less than all other cars. So, the slope is
minimum for car 6. Hence, car 6 is the
slowest.
Which of the following figures represents
uniform motion of a moving object correctly?

Distance (m)—
Distance (m)—~

(a) Time (s) —> (b) Time (s) —-

Distance (M) —-
Distance (m) —»

(c) Time (s) —> (d) “_ﬁn;(m_—>
(a) For uniform motion, the distance-time
graph is a straight line (because in uniform
motion object covers equal distance in equal
interval of time).
Slope of a velocity-time graph gives
(a) the distance (b) the displacement
(c) the acceleration (d) the speed
(c) Slope of velocity-time graph gives
acceleration.

Vv v
Because slope of the curve :?, where?:

acceleration.
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Short Answer Type Questions

12.

Ans.

13.

Ans.

In which of the following cases of motions,
the distance moved and the magnitude of
displacement are equal?

(a) If the car is moving on straight road

(b) If the car is moving in circular path

(c) The pendulum is moving to and fro

(d) The earth is revolving around the sun

(a) The distance moved and magnitude of
displacement are equal only in the case of
motion along a straight line. Because
displacement is the shortest path between
initial and find path.

So, for car moving on straight road, distance
moved and magnitude of displacement are
equal.

The displacement of a moving object in a
given interval of a time is zero. Would the
distance travelled by the object also be zero?
Justify your answer?

The displacement of a moving object in a
given interval is zero i.e., the object comes
back to its initial position in the given time
(displacement is the shortest distance
between the initial and final position of an
object).

The distance in this case will not be zero
because distance is the total length of the
path travelled by the body. If the object
comes back to its initial position, then length
of path travelled is not zero.

How will the equations of motion for an
object moving with a uniform velocity
change?

We know that, the equations of uniformly
accelerated motion are

(i) v=u+at

(ii) s:ut+1at2
2

(iii) v =u®+2as

where,

u = Initial velocity

v = Final velocity

a = Acceleration

t =Time and

s = Distance

For an object moving with uniform velocity
(velocity which is not changing with time),
then acceleration a = 0.

So, equations of motion will become (putting
a =0in above equations)

(iyjv=u

14,

Ans.

15.

Ans.

(ii)s=ut

(i) v2 =u?

A girl walks along a straight path to drop a
letter in the letter box and comes back to her
initial position. Her displacement-time graph
is shown in figure. Plot a velocity-time graph
for the same.

b

—_
o
[=]

Displacement
(m)

0 50 100
Time (8) ——>

From the graph,
(i) Initial velocity, u=0
[Since, displacement and time is zero]

Displacement
(ii) Velocity after 50s, vV = Displacement

Time
[ Given, displacement = 100m ]
=3 V= 100 _ 2ms™
50

(iii) Velocity after 1OOS,v:w
Time

[Here, displacement = zero and time = 100s]

= V= 1 =0
100
Therefore,
Y 0 2 0
t 0 50 100

Velocity-time graph plotted from the above

data is shown below
Yy

AN ]

Velocity (v) —-

o

50 100
Time (s) —>

A car starts from rest and moves along the X-
axis with constant acceleration 5ms?for 8 s.
If it then continues with constant velocity.
What distance will the car cover in 12 s, since
it started from rest?

Given, the car starts from rest, so its initial
velocityu=0

Acceleration, (a) =5ms®?and time (t) =8 s
From first equation of motion, v = u + at on
putting a a=5ms?and t = 8 s in above
equation, we get v=0+5x8=40ms™

So, final velocity v is 40ms™
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17.

Again, from second equation of motion,
s=ut +%at2 on puttingt=8sanda =5 ms"?
in above equation, we get

S:O><8+%><5><(8)2 :%x5x64:5x32:160m

So, the distance covered in 8 s is 160 m.
Given, total timet=12s.

After 8 s, the car continues with constant Ans.

velocity i.e., the car will move with a velocity
of 40ms™.

So, remainingtimet'=12s-8s=4s

The distance covered in the last 4s (s') =
Velocity x Time [ . Distance = Velocity x Time]
=40 x 4 = 160 m [We have used the direct
formula because after 8 s, car is moving with
constant velocity i.e., zero acceleration].

.. Total distance travelled in 12 s from the
start D=s+s'=160+ 160 = 320m

A motorcyclist drives from A to B with a

18.
uniform speed of 30kmh™ and returns back
with a speed of 20kmh™, Find its average
speed.

Ans.

*¢- Thinking Process

To find the t and t, by using formula, time

distance
=——— and then put this values in

speed
total distance
formula, average speed =——  and
total time
further simplify it, to get the required average
speed.

Let the distance between A and 6 be -x- km.

Time taken in driving from A to B
Distance  x . Distance
t=——=— o Time=——
Speed 30 Speed
Similarly, time taken in returning from 6 to A.
_ Distance _ x
? Speed 20

Total distnace X+ X

Average speed = - =
Total time t,+t,

X X+X_ 2X
X X 2X+3X
30 20 60

2xx60

=2x12=24kmh™

5X
Hence, average speed of a motorcyclist is

24kmh™

The velocity-time graph (see figure) shows the
motion of a cyclist. Find (i) its acceleration (ii)

21

its velocity and (iii) the distance covered by
the cyclist in 15 s.

¥
$ 2
=20
w
& 15k
10
5—

h

Veloci

1 L 1 I 1 >
5 10 15 20 25
Time () —>

(i) From the graph, it is clear that velocity is
not changing with time i.e., acceleration is

zero. (asa= y+ dv=0)
dt

(i) Again from the graph, we can see that
there is no change in the velocity with time,
so velocity after 15 s will remain same as
20ms™
(iii) Distance covered in 15s= Velocity x Time
Distnace

Speed
Draw a velocity versus time graph of a stone
thrown vertically upwards and then coming
downwards after attaining the maximum
height.
When a stone is thrown vertically upwards, it
has some initial velocity (let u). As the stone
goes its velocity goes on decreasing (".'it is
moving against the gravity) and at the highest
point i.e., maximum height) its velocity
become zero. Let the stone takes time 'f
second to reach at the highest point.
After that stone begins to fall (with zero initial
velocity) and its velocity goes on increasing
(since it is moving with the gravity) and it
reaches its initial point of projection with the
velocity v in the same time (with which it was
thrown), So,

=20 x 15=300m { Time =

Velocity u 0 -u

Time 0 t 2t

Here, we have taken -u because in the
upward motion velocity of stone is in upward
direction and in the downward motion, the
velocity is in downward direction.

The velocity-time graph for the whole journey
is shown below

-
: 1
Velocity :
I

Long Answer Type Questions
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20.

An object is dropped from rest at a height of
150 m and simultaneously another object is
dropped from rest at height 100 m. What is
the difference in their heights after 2 s, if both
the objects drop with same accelerations?
How does the difference in heights vary with
time?

@ Thinking Process

Use second equation of motion i.e., h = ut
1
+§at2and then find the difference between

h, and h,

For first object given, u = 0 (because object
dropped from rest) and time (t) = 2s.

From second equation of motion, the distance
covered by first object in 2s is

j’ A Ist object

3 .
lind object
W

ground
1 . 1 2
h:ut+Egt h:0><2+§><10><(2)
[-g=10m/s?]
h=0+%x10x4=20m

Height of first object from the ground after 2 s
(h) =150m -20m = 130m

For second object given, u=0 and time (t)=2s
From second equation of motion, the distance
covered by second objectin 2 s is

h=ut+%gt2 =O><2+%+10><(2)2
[-g=10m/s%]
=O+%x10><4=20m

Height of second object from the ground after
2s then h, =100m - 20m = 80m

Now, difference in the height after 2
s=h —h,=130-80=50m

The difference in heights of the objects will
remain same with time- as both the objects
have been dropped from rest and are falling
with same acceleration i.e., (acceleration due
to gravity).

An object starting from rest travels 20 m in
first 2 s and 160 m in next 4 s. What will be
the velocity after 7s from the start?

*¢° Thinking Process

Ans.

21.

Firstly we find the acceleration by using the
1
second equation of motion i.e., h=ut+5at2

and then put this value in Newton's first
equation of motion i.e.,, v = u + at to get
required final velocity.

Given, object starts from rest, u =0, t = 2s and
s = 20 m From second equation of motion,

1
S=ut+§a'[2 On putting u = 0 in above

equation, 20=0><2+%><a(2)2 =0+%xax4

20=2a:>a=2—20:>a=10m/s2 Now, from

first equation of motion, velocity after 7 s
from the start v = u + at [puta=10m/s?]
=0+10x7=70m/s

Using following data, draw time-displacement
graph for a moving object.

Time (s) ol2]4|6]8|10]12]14]16

(m)

Displacement |0 |2 |4 |4 |4 | 6 | 4|2 | 0

Ans.

22

Use this graph to find average velocity for first
4 s, for next 4 s and for last 6 s.

*¢° Thinking Process

Firstly, consider the time is on x -axis and
displacement is on y-axis. Now, plot all the
points (0,0), (2,2), (4, 4), (6,4), (8,4), (10,6),
(12,4), (14,2) and (16,0) on a graph paper and
join by line segment.

Therefore, displacement-time graph is shown
in figure.

= 8t
£
B 4 :
LA
(=] - O
oA v Vb
R, .-
O 2 4 6 8 1012 14 16
Time (s)—>

Average velocity for first
_ Changeindisplacement
Total timetaken

4-0 4m a
V=———=—=1ms
4-0 4s
Average velocity for next 4 s (i.e., in the
intervalof4st085),v=ﬂ:9:
8—4 4
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Average velocity for last
6s= 0=6)m _ (_—GJ =-1ms™

(16-10)s 6
An electron moving with a velocity of
5x10* msenters into a uniform electric field
and acquires a uniform acceleration of
10* ms™ in the direction of its initial motion.
(i) Calculate the time in which the electron
would acquire a velocity double of its initial
velocity.
(i) How much distance the electron would
cover in this time?
Firstly, we find the time by using Newton's
first equation of motion i.e.,, v =u+ at. And
then put this value in Newton's second

: o 1 .
equation of motion i.e., S=ut+5at to get

required distance.

Given, initial velocity, u=5x10*ms™

and acceleration, a=10*ms™

(i) According to the question, final velocity, v =
2u,t=7?

From first equation of motion, v=u+ at
2u=u+10"xt [ putv=2u,a=10"ms™]
2u—u=10"xt

10*xt=u
4
=%= 5:;? =5s [-u=5x10"m/s]

i.e., after 5 s electron will acquire a velocity
double of its initial velocity.
(ii) From second equation of motion,

1
Distance covered in t second, S =ut +§at2

=5x10" x5+%><104(5)2
[put,u=5x10"m/s,t =5sanda=10"m/s’]
=25x10* +%><ZI.O4 x 25

=25x10* +12.5x10*

=10*(25+12.5)

=37.5x10"m =37.5x10x10°m =375x10°m
=375km [.-1000m =1km]
Obtain a relation for the distance travelled by

an object moving with a uniform acceleration
in the interval between 4th and 5th second.

*¢° Thinking Process

23
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24.

Ans.

Firstly, we use the Newton's second equation
1
of motion i.e., S =ut+§at2 and then find the

difference between s, and s, .
From second equation of motion,

1
Distance travelled in t see s = ut +§at2

Distance travelled in4s s, =ux4+ %a(4)2
[ putt =4s]

:4u+%xax16:4u+8a ( S;= distance

travelled in 4th sec) Again, distance travelled

in5ss, =ut+%at2 [ putt =5s]

25

=UX5+%a(5)2=5u+?a ( S;= distance

travelled in 5th sec) So, distance travelled in
the interval between 4th and 5th second.

S=S,—5, :(5u+%aj—(4u +8a)
:5u+§a—4u—8a

=5u—-4u +%a—8a

25a—15a 9
+—————=u+-—-a
2 2

So, the relation will be [u + 9/2a)

Two stones are thrown vertically upwards
simultaneously with their initial velocities u,

and u, respectively. Prove that the height
reached by them would be in the ratio of
u/:u’ (assume upward acceleration is — g
and downward acceleration to be+ g).

Firstly, we find the h and h, by using
Newton's third equation of motion i.e,,
v’ =u®+2gh and then find the ratio of h and
h,.

For 1st stone, given initial velocity u=u,

Let height attained by it be h, .

From third equation of motion, v’ =u®—2gh

for upward motion [Here, we have used
negative sign, because as given upward
acceleration is taken to be —q At the highest
point the velocity becomes zeroi.e.,v=0

0=u/-2gh



Similarly,
For 2nd stone, given initial velocity, u=u,

Let the height attained by it be h, .

From third equation of motion, v> =u®—2gh
[at the highest point the velocity becomes
zeroie,v=0] 0=u?-2gh,

2gh, =u?
2
h, _U
29
Now, ratio of heights reached by the two
u> o ul
stones h :h,=—+:—%
29 29
h :h,=u?:u’ Hence proved

o e

Multiple Choice Questions

1.

N

w

o

b

The displacement-time graph for two particles
A and B are straight lines inclined at angles of
30° and 60° with the time axis. The ratio of

velocities of v, vy is
(@)1:2 (b) 1:+/3
() 3:1 (d)1:3

A 150 m long train is moving with a uniform
velocity of 45 km/h. The time taken by the
train to cross a bridge of length 850 meters is
(a) 56 sec (b) 68 sec

(c) 80 sec (d) 92 sec

A man walks on a straight road from his home
to market 2.5 km away with a speed of 5
km/h. Finding the market closed, he instantly
turns and walks back home with a speed of
7.5 km/h. The average speed of the man over
the interval of time 0 to 40 min is equal to

(a) 5 km/h (b) 25/4 km/h

(c) 30/4 km/h (d) 45/8 km/h

A body starts from rest. What is the ratio of
the distance travelled by the body during the
4th and 3rd second

(@) 7/5 (b) 5/7

(c)7/3 (d) 3/7

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

10.

11.

12,

24

Which of the following describes the motion
correctly

(a) Uniform, accelerated

(b)Uniform, decelerated

(c) Non-uniform, accelerated

(d) There is not
generalization

enough data for

A body A starts from rest with an acceleration
a,. After 2 seconds, another body B starts

from rest with an accelerationa, . If they

travel equal distances in the 5th second, then
the ratio a, :a, is equal to

(a)5:9 (b)5:7

(c)9:5 (d)9:7

An object is projected upwards with a velocity
of 100 m/s. It will strike the ground after
(approximately)

(a) 10 sec (b) 20 sec

(c) 15 sec (d) 5 sec

A body moving with a initial velocity of 5 m/s
accelerates at 2 m/s% Its velocity after 10

seconds is
(a) 20 m/s (b) 25 m/s
(c) 5m/s (d) 22.5 m/s

A racing car has a uniform acceleration of 4
m/s2. The distance covered by the car in 10
seconds after the start is :

(a) 200 m (b) 100 m

(c) 300 m (d) 400 m

A scooter acquires a velocity of 36 km/hr in
just 10 seconds after the start. The
acceleration of the scooter was

(a) 0.2 m/s? (b) 0.5 m/s?

(c) 1.0 m/s? (d) 2.0 m/s?

A moving train is brought to rest within 20
seconds by applying brakes. If the retardation
due to brakes is 2 m/s?, then the initial
velocity was,

(a) 10 m/s (b) 20 m/s

(c) 30 m/s (d) 40 m/s

A body starts from rest and moves with a
uniform acceleration of 10 m/s? in the first 10
seconds. During the next 10 seconds it moves
with a uniform velocity. The total distance
covered by it is
(a) 2000 m

(c) 100 m

(b) 1500 m
(d) 500 m
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14.
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16.

A motor car travels with a speed v, from A to

B and returns back from B to A with a speed
v, . The average speed of the car during its

journey is
(a) v +0, (b) u,
2 v +0,

20,0,
c) —= d) oo
()Ulw2 (d) o,

14. The figure shows the displacement-time
graph of a particle moving along the X- axis.
Which of the following

describe the motion of the particle correctly?
X

statement  will

t,
(a) The particle is moving continuously
(b) The particle is at rest
(c) The velocity of the particle increases upto
time t, and then becomes constant.
(d) The particle moves with a constant
velocity upto time t, and then stops.
The displacement-time graphs of two bodies
A and B are shown in figure. Which of the

following statements is correct?
X

B

20m

(a) A is moving faster than B

(b) B is moving faster than A

(c) B is always 20 m behind A

(d) A'is always 20 m behind B

The velocity-time graph of a particle is shown
in figure. Which of the following statements
will describe the motion of the particle

correctly?
v

t
(a) The particle has a constant acceleration

(b) The particle has zero displacement

25
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18.

19.

20.

21.

22.

(c) The body is moving with a uniform velocity
(d) The acceleration of the body is increasing
(e) The body is experiencing retardation
A car moving with a speed of 50 km/hr., can
be stopped by brakes after at least 6 m. If the
same car is moving at a speed of 100 km/hr,
the minimum stopping distance is
(@)6m (b) 12 m
(c) 18 m (d) 24 m
Two balls A and B of same masses are thrown
from the top of the building. A, thrown
upward with velocity V and B, thrown
downward with velocity V, then
(a) Velocity of A is more than B at the ground
(b) Velocity of B is more than A at the ground
(c) Both A and B strike the ground with same
velocity
(d) None of these
A ball is released from the top of a tower of
Height h meters. It takes T seconds to reach of
the ground. What is the position of the ball in
T/3 seconds
(a) h/9 meters from the ground
(b) 7h/9 meters from the ground
(c) 8h/9 meters from the ground
(d) 17/1/18 meters from the ground.
A particle moving in a straight line covers half
the distance with speed of 3 m/s. The other
half of the distance is covered in two equal
time intervals with speed of 4.5 m/s and 7.5
m/s respectively. The average speed of the
particle during this motion is

T10

acceleration

117

time —>
(a) 4.0m/s (b) 5.0 m/s
(c)5.5m/s (d) 4.8 m/s.

A particle starts from rest. Its acceleration (a)
versus time (t) is as shown in the figure. The
maximum speed of the particle will be

(a) 110 m/s (b) 55 m/s

(c) 550 m/s (d) 660 m/s

A particle is travelling with a constant speed.
This means

(a) its position remains constant as time
passes
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28.

29.

30.

(b) it covers equal distances in equal time
intervals

(c) its acceleration is zero

(d) it does not change its direction of motion.
A particle moves with a uniform velocity.

(a) The particle must be at rest

(b) The particle moves along a curved path

(c) The particle moves along a circle

(d) The particle moves along a straight line

If a particle covers equal distances in equal
time intervals, it is said to

(a) be at rest

(b) move with a uniform speed

(c) move with a non-uniform speed

(d) move with a uniform acceleration

A quantity has a value of -6.0 m/s. It may be
the

(a) speed of a particle

(b) velocity of a particle

(c) acceleration of a particle

(d) position of a particle

The area under a graph between two
quantities is given in the unit m/s. The
quantities are

(a) velocity and time

(b) distance and time

(c) acceleration and time

(d) all of these

The area under a speed-time graph is
represented by the unit

(b) m?

(d) m™

The velocity-time graph of a particle is not a

(@) m
(c) m3

straight line. Its acceleration is

(a) zero (b) constant

(c) negative (d) variable

If a particle moves with a constant speed/ the
distance- time graph is a
(a) straight line (b) circle

(d) polygon

The distance-time graph of an object moving

(c) stairlike line

in a fixed direction is shown in the figure

Distance

Time

The object

26
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34.

(a) is at rest

(b) moves with a constant velocity

(c) moves with a variable velocity

(d) moves with a constant acceleration

The distance-time graph of an object is shown
in figure

Distance

Time
The object
(a) is at rest
(b) moves with a constant speed
(c) moves with a constant velocity
(d) moves with a constant acceleration
The speed-time graph of an object moving in
a fixed direction is shown in figure

Speed

Time
The object
(a) is at rest
(b) moves with a constant speed
(c) moves with a constant velocity
(d) moves with a constant acceleration
The speed-time graph of an object moving in
a fixed direction is shown in figure

Speed

Time
The object
(a) is at rest
(b) moves with fluctuating speed
(c) moves with a constant speed
(d) moves with a nonzero acceleration
In circular motion the
(a) direction of motion is fixed
(b) direction of motion changes continuously
(c) acceleration is zero
(d) velocity is constant
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41.

The displacement of a body is given to be
proportional to the cube of time elapsed. The
magnitude of the acceleration of the body, is
(a) constant but not zero
(b) increasing with time (c) zero

(d) decreasing with time

The ratio of magnitudes of average speed to
average velocity, is

(a) always less than one

(b) always equal to one

(c) always more than one

(d) equal to or more than one

A man waves his arms while walking. This is
(a) to keep constant velocity

(b) to ease the tension

(c) to increase the velocity

(d) to balance the effect of earth's gravity.
Three different objects m;,m, and m, are
allowed to fall from rest and from the same
point O along three different frictionless
paths. The speeds of the three objects, on
reaching the ground, will be in the ratio of

(@) m:m,:m, (b)1:1:1
1. 1.1
12m,:3 d —:—:—
(c) m;:2m, :3m, ()ml m .

A particle starts from rest and has an
acceleration of 2 m/s? for 10 sec. After that, it
travels for 30 sec with constant speed and

then undergoes a retardation of 4 m/s? and

comes back to rest. The total distance
covered by the particle is

(a) 650 m (b) 750 m

(c) 700 m (d) 800 m

The speed time graph of a particle movingin a
fixed direction is as shown in the figure. The
distance traversed by the particle between
t=0tot=5sis

(m s}
12
3 >
0 s 10
(a) 24 m (b) 30 m
(b)36 m (d) 40 m

A man walks on a straight road from his home
to a market 2.5 km away with a speed of 5
km/h. Finding the market closed, he instantly
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42.

43,

44,

45,

46.

47.

turns and walks back home with a speed of
7.5 km/h. The average speed of the man over
the interval of time 0 to 40 min is equal to

(a) 5 km/h (b) 25/4 km/h

(b) 30/4 km/h (d) 45/8 km/h

A river 4.0 miles wide is following at the rate
of 2 miles/hr. The minimum time taken by a
boat to cross the river with a speed v=4
miles/hr (in still water) is approximately

(a) 1 hrand 9 minutes (b) 2 hr and 7 minutes

(c) 1 hr and 12 minutes (d) 2hr and 25 minutes
A horizontal beam of thermal neutrons with
velocity v = 2.2 x 103 meters/sec, is directed
to hit a target 1.1 meter away. If gravity is the
only force, the beam would miss the target
approximately by

(a) 1.01 x 10 meters  (b) 1.25 x 107® meters

(c) 1.1x 10 meters  (d) 4.4 x 10-4 meters.

A point object transverses half the distance
with velocityv,. The remaining part of the
distance was covered with velocity v, for the
half the time and with velocity v, for the rest
half. The average velocity of the object for the
whole journey is

(@) 20,(v, +0,) 1 (v, + 20, + 20,)

(b) 2v,(v, +01) 1 (v, +0, +0,)

(c) 2vy (v, +0,) I (U, + 0, +20;,)

(d) 2v,(vy +0) I (U, +20, +V,) .

If a car at rest accelerates uniformly and
attains a speed of 75 km/hr in 10 s, then it
covers a distance of

(a) 50 m (b) 200 m

(c) 200 m (d) 400 m.

If a body is moving at constant speed in a
circular path, its

(a) velocity is constant and its acceleration is
zero

(b) wvelocity and
changing direction only

acceleration are both

(c) wvelocity and acceleration are both
increasing

(d) velocity is constant and acceleration is
changing direction.

If a velocity of 3 meters per second is added
to another of 5 meters per second, the sum is
(a) 2 meters per second

(b) 4 meters per second
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49.

50.

51.

52.

53.

54.

55.

(c) anything over 3 meters per second

(d) between 2 meters per second and 8
meters per second.

A graph is plotted showing the velocity of a
car as a function of time. If the graph is a
straight line, means that

(a) the car started at rest

(b) acceleration was constant

(c) acceleration was increasing

(d) velocity was constant. ,

The acceleration of an object will be 9.8
meters per second squared if the object is
falling freely

(a) near the surface of the earth

(b) anywhere

(c) traveling straight down

(d) traveling upward

If a car is traveling north on a straight road
and its brakes are applied, it will

(a) have no acceleration

(b) accelerate to the south

(c) accelerate to the north

(d) accelerate either east or west

A bicycle averages 4.5 meters per second
while traveling for 10 minutes. How far does it

travel
(a) 2700 m (b) 2800 m
(c) 2500 m (d) 2400 m.

The acceleration of a car that speeds up from
12 meters per second to 30 meters per
second in 15 seconds

(a) 2.4 m/s? (b) 1.2 m/s?

(c) 2m/s? (d) 5.2 m/s?

The angular velocity of the second hand of a
clock is

(a) 0.105 rad/s

(b) 1.105 rad/s

(c) 2.102 rad/s (d) 3.120 rad/s

If a car can accelerate 3.2 meters per second
squared, how long will it take to speed up
from 15 meters per second to 22 meters per

second
(@)2.2s (b)1.2s
(c)5s (d)4s

A body, starting from rest, moves in a straight
line with a constant acceleration a for a time
interval t during which it travels a distance s,.

If it continues to move with the same

56.

57.

58.

59.

60.
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acceleration for the next time interval t during
which it travels a distance s,. The relation
between s, and s, is

(@) s,=s, (b) s, =25,

(c) s, =3s; (d) s, =4s,

A body, moving in a straight line, with an
initial velocity u and a constant acceleration a,
covers a distance of 40 m in the 4th second
and a distance of 60 m in the 6th second. The
values of u and a respectively are

(a)10ms™, 5ms3 (b) 10 mss™, 10 m s72
(c)5ms™?, 5ms™>? (d)5ms?, 10ms™

A body, starting from rest and moving with a
constant acceleration, converts a distance s;

in the 4th second and a distance s, in the 6th

second. The ratio s, /s, is

2 4
7
(d) i

A car, starting from rest, has a constant

6
(c) 1

acceleration a, for a time interval t, during
which it covers a distances s, . In the next time
interval t,, the car has a constant retardation
a, and comes to rest after covering a
distance s, in time t,. Which of the following

relations is correct?

@& S ) & %_b

aZ SZ tZ aZ 1 t2
a.-S_b A s b

aZ S2 t’.[ a'2 S1 tl
Velocity-time (v—t) graph for a moving
object is shown in the figure. Total

displacement of the object during the time
interval when there is non-zero acceleration
and retardation is

v(m/s)4L """"
st f;
)
—a i\

O ————t
0 102030 40 50 60

— t(sec)
(a) 60 m (b) 50 m
(c)30m (d) 40 m

When a bullet is fired at a target, its velocity
decreases by half after penetrating 30 cm into



61.

62.

63.

64.

65.

66.

67.

it. The additional thickness it will penetrate
before coming to rest is

(a) 30 cm (b) 40 cm

(c) 10 cm (d) 50 cm

A car accelerates from rest at a constant rate
a for some time, after which it decelerates at
a constant rate B and comes to rest. If total
time elapsed is t, then maximum velocity
acquired by car will be

(a) ("= p)t (b) _apt
aff a+p

© (" + )t d (a+ Pt
af af

A car is moving uniformly with a speed of 40
km per hour as shown in the graph. The

distance travelled in 4 hours is
A
speed]
PAL_F B H
40 km/h1r

E C‘ G hrs
D1 5 5 4 5 ¢ume
(a) Area ADEF (b) Area ABCD
(c) Area AHGD (d) Less than AFED
How far does a motorcycle travel if it starts at

rest and is going 22 meters per second after

15 seconds
(a) 160 m (b) 110 m
(c) 165 m (d) 200 m

The acceleration of a car that gets to a speed
of 18 meters per second from rest while
traveling 240 meters

(a) 1.2 m/s? (b) 0.68 m/s?

(c) 12.8 m/s? (d) 4.2 m/s?

A ball is dropped from a window 24 meters
high. How long will it take to reach the ground
(a) 2.2 s (b)1.2s

(c)4.5s (d)0.2s

An arrow is fired straight up, leaving the bow
at 15 meters per second. If air resistance is
negligible, how high will the arrow rise

(a) 10.5m (b) 15.0 m

(c)11.5m (d) 8.5m

A firefighter drops from a window into a net.
If the window is 34 meters above the net, the
speed with which firefighter hit the net

(a) 18 m/s (b) 20 m/s

(c) 12 m/s (d) 26 m/s
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69.

70.

71.

72.
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74.

75.

76.

A toy train is traveling around a circular track
2.0 meters in radius, and it makes a complete
circuit every 4.5 seconds, its velocity is

(a) 1.2 m/s (b) 2.8 m/s

(c) 1.8 m/s (d)3.2m/s

A pitcher throws his fastball horizontally at
42.1 meters per second. How far does it drop
before crossing the plate, 18.3 meters away
(a) 0.8 m (b) 1.2 m

(c)2.2m (d)0.93 m

The breaks applied to a scooter produces a
retardation of 6 m/s% If the scooter takes 2
seconds to stop after applying the breaks, the
distance it covers during this time is

(@)12m (b) 10 m

(c)8m (d)6m

A bullet is fired from a rifle, emerging from
the muzzle at 340 meters per second. It
strikes a sandbag some distance away, having
lost 10 percent of its velocity due to air
resistance. If it penetrates the sandbag to a
depth of 12.0 centimeters, how long did it
take for the bullet to come to rest in the

sandbag
(a) 8x10™s (b) 2x10™s
(c)6x10™s (d)4x10™s

Mohan takes 20 minutes to cover a distance
of 3.2 kilometers due north on a bicycle, his
velocity in kilometer/hour

(a) 8.1 (b) 9.6 (c)1.2 (d)7.2
The initial velocity of a body is 15 m/s. If it is
having an acceleration of 10 m/s?, then the
velocity of body after 10 seconds from start
(a) 110 m/s (b) 105 m/s

(c) 120 m/s (d) 115 m/s

A bus is moving eastward. It covers a distance
of 200 kilometers in 4 hours, its velocity is

(a) 50 km/hr (b) 20 km/hr

(c) 30 km/hr (d) 10 km/hr

The initial velocity of a cyclist was 4 m/s. If it is
having an acceleration of 2 m/s?, then the
velocity of body after 5 seconds from start

(a) 13 m/s (b) 14 m/s

(c) 15 m/s (d) 16 m/s

A car going at 24 meters per second passes a
motorcycle at rest. As it passes, the
motorcycle starts up, accelerating at 3.2
meters per second squared. If the motorcycle
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78.

79.

80.

81.

82.

83.

84.

can keep up that acceleration, how long will it
take for it to catch the car

(a)12s (b) 14 s
(c)20s (d)18s
Distance is

(a) always positive

(b) always negative

(c) may be positive or negative

(d) cannot say

In case of a moving body

(a) displacement = distance

(b) displacement > distance

(c) displacement < distance

(d) distance < displacement

When the distance travelled by a body is
directly proportional to the square of the time
taken, the motion of the body is

(a) uniform

(b) uniformly accelerated

(c) zig zag
A body covers half the distance with a speed
of 20 m/s and the other half with a speed of
30 m/s. The average speed of the whole

(d) circular

journey is
(a) 25 m/s (b) zero
(c) 24 m/s (d) 2.4 m/s

The average velocity of a body is equal to
mean of its initial velocity and final velocity.
The acceleration of the body is

(b) zero

(d) uniform

(a) variable
(c) negative
The distance-time graph of a body is a straight
line inclined to time axis. The body is in

(a) uniform motion

(b) uniformly accelerated motion

(c) uniformly retarded motion

(d) rest position

The velocity time-graph of a body has a
negative slope. The body is undergoing

(a) uniform acceleration

(b) uniform retardation

(c) variable acceleration

(d) variable retardation

Uniform circular motion is

(a) uniform motion

(b) uniformly retarded motion

(c) uniformly accelerated motion

(d) cannot say
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87.

A stone of mass 10 g is being moved in a circle
of radius 50 cm with a uniform speed of 1
m/s. The acceleration of the stone is

(a) zero (b) 2 m/s?

(c) 1 m/s? (d) 0.5 m/s?

A scooter moving at 36 km/h is brought to
rest in 10 s. The acceleration of the scooter is
(a) 1 m/s? (b) -1 m/s?

(c) 10 m/s? (d) -10 m/s?

A stone tied to a string is whirled in a circle. As
it is revolving, the rope suddenly breaks. Then
(a) the stone flies tangentially

(b) the stone moves radially inward

(c) the stone moves radially outward

(d) the motion of the stone depends upon its
velocity

FILL IN THE BLANKS [}

1.

If a car starts at rest and accelerates
uniformly, the distance it travels is
proportional to the.................... of the time it

travels.
All objects in free fall at a given place have the

If a car is going northward and the driver jams
on its brakes, the direction of its acceleration

When an object is going in a circular path at

constant speed, the direction of its
acceleration is.............

A truck travelling due north at 20 m/s turns
left and travels at same speed. Then the
change in velocity is.............

A particle is moving eastward with a velocity
of 5 m/s. In 10 second the velocity changes to
5 m/s northward. The average acceleration in
this time is....cc.........

If a particle moves in a circle describing equal

angles in equal interval of times, its velocity

A particle moves with a velocity v in a circle of
radius r, then its angular velocity is equal
o F and acts along the............

The ratio of angular speeds of minute hand
and hour hand of watch is.................
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11.

12,
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19.

20.

21.

22.

23.

24,

A body falling freely from the rest has a
velocity v after it has fallen through a
distance h. The distance it has to fall down
further for its velocity to become 2v is.............
A body, dropped from a tower with zero
velocity, reaches the ground in 4 sec. The
height of the tower is about............ m.

The magnitude of average velocity..........
equal to the average speed.

Average velocity of an object is zero in some
time-interval, the displacement of the object
for that time interval is.............

Distance is always ............ thanor ....... to the
magnitude of displacement.

An object is at rest at position x =40 m. Then,
its displacement-time graph will be straight
line .......... to the time axis.

The motion of an object in which it's ........... is
constant, is called uniform motion.

In uniform circular motion, magnitude of
velocity is ............. but direction of velocity is
continuously.............

In uniform circular motion, linear velocity (v)

and angular velocity (@) are related as...........

In uniform circular motion, magnitude of

acceleration is.....cccccceeerenne but direction of
acceleration is continuously..............
Displacement is ............ guantity; whereas
distanceis a ............. quantity.

Velocity is a ............ quantity; whereas speed
[ T quantity.

Distance travelled divided by elapsed time

The length of second's hand in a watch is 1
cm. The change in velocity of its tip in 15
second is......c.cu....
A ball thrown vertically upwards return to its
starting point in 4 s. lig = 10 m/s?, its initial
speed was............

TRUE OR FALSE [

1.

Area under velocity-time graph shows

displacement.
Magnitude of displacement can be equal to or
lesser than distance.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

If particle speed is constant, acceleration of
the particle must be zero.

A particle moving with a uniform velocity
must be along a straight line.

A particle is known to be at rest at time t = 0.
Its acceleration at t = 0 must be zero.

1
The equation S=ut+5at2 with the usual

notation is vectorial in nature.

Scalar quantities can be added according to
the rules of arithmetic.

The magnitude of the displacement of a
particle can be greater than the distance
traversed.

The magnitude of the displacement of a
particle can be equal to the distance
traversed.

Vector quantities can be added according to
the rules of arithmetic.

The displacement of a particle in a 10-minute
interval is zero. Its velocity at every instant in
this interval must be zero.

A ball is thrown vertically upwards in vacuum.
Then the time of ascent is equal to the time of
descent.

In a journey, numerical value of displacement
< distance.
An object covers distances in direct
proportional to the square of the time
elapsed. Its acceleration is increasing.
Magnitude of acceleration is constant in the
rotating motion along a circular path.

For a particle moving with a constant velocity,
the distance-time graph is a straight line.

For a particle moving with a constant
acceleration along a straight line, the velocity
time graph is a straight line.

Forces responsible for uniform circular motion
are called centrifugal force.

Centrifugal force is the reaction of the
centripetal force.

If a body is moving on a curved path with
acceleration is

constant speed the its

perpendicular to the direction of motion.

Matrix Match Type [}



2.

In this section each question contains
statements given in two columns which have
to be matched. Statements (A, B, C, D) in
Column-I have to be matched with statements
(p, g, 1, s)in Column-Il.

Column | gives some graphs for a particle
moving along x-axis in positive X - direction.
The variables v, X and t represent speed of
particle, X- coordinate of particle and time
respectively. Column Il gives certain resulting
interpretation Match the graphs in column |
with the statements in column II.

Column | Column ll
2 Acceleration of
i particle is
(A) (p) uniform
X

v-x graph

Acceleration of
particle is non
uniform

(B) (a)

: q
¥
®

v2-x graph
4 Acceleration of
' i particle is
(C) (r) directly
> graph> " proportional to t
A Acceleration of
particle is
(D) (s) | directly
v-12 graph # proportional to
X

Match the situation given in column | with the
possible curves in column Il.

Column | Column Il
Particle moving Position
with  constant
(A) (p) [ ;
speed
time

Particle moving Posi
with increasing

ition
B
(B) acceleration (a) ‘@)

time
Particle moving Velfimty
with  constant
() ; (r) _/
negative
acceleration e
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Particle moving Position
with zero (s)
acceleration

(D)

time
3. For the velocity-time graph shown in figure, in
a time interval from t =0 to t # 6 s/ match the
following
v(m/s)
10
4 6 Ks)
-10
Column | Column Il
(A) | Change in velocity | (p) | -5/3 Sl unit
Average -20 Sl unit

B
(B) acceleration (a)
(C) | Total displacement | (r) | -10 Sl unit

Acceleration at t = -5 Sl unit
D) | (s
s
4. An insect trapped in a circular groove of

radius 12 cm moves along the groove steadily
and completes 7 revolutions in 100 s. Then

Column | Column i

(A) | Angular speed (in rad/sec) | (p) | 5.3

(B) | Linear speed (in cm/s) (q) | 0.44

(C) | Acceleration (in cm/s?) (r) | 14.2

(D) | Time period (in s) (s) | 2.3

5.
Column | Column i

2 Motion with non-

(p) uniform

(A) .
acceleration

Uniform
(a) acceleration

(B)

v

L

A Constant
(€) \ (r) retardation

OLt

v

{}u\

Motion of body
covering equal
distances in equal
interval of time

ASSERTION & REASON QUESTIONSll|

Directions: In each of the following questions,

(D) (s)

statement of Assertion (A) is given followed by a



corresponding statement of Reason (R) just below it.
Of the statements, mark the correct answer as

(a) If both assertion and reason are true and reason is
the correct explanation of assertion

(b) If both assertion and reason are true but reason is
not the correct explanation of assertion

(c) If assertion is true but reason is false

(d) If assertion is false but reason is true.

1. Assertion: The distance 'x"' in which a car can
be stopped depends on the initial velocity.
Reason: Change in mass has no role to play.

2. Assertion: A body can have acceleration even
if its velocity is zero at a given instant of time.
Reason: A body is momentarily at rest when it
reverses its direction of motion.

3. Assertion: Displacement of a body may be
zero when distance travelled by it is not zero.
Reason: The displacement is the longest
distance between initial and final position.

4, Assertion: The relative velocity between any
two bodies moving in opposite direction is
equal to sum of the velocities of two bodies.
Reason: Sometimes relative velocity between
two bodies is equal to difference in velocities
of the two bodies.

5. Assertion: Velocity-time graph for an object in
uniform motion along a straight path is a
straight line parallel to the time axis.

Reason: In uniform motion of an object
velocity increases as the square of time
elapsed.

6. Assertion: A body may be accelerated even
when it is moving at uniform speed.

Reason: When direction of motion of the
body
acceleration.

is changing then body may have

7. Assertion: The motion of a body moving in a
circular path with constant speed is an
example of variable acceleration.

Reason: Acceleration varies due to change in
direction.

8. Assertion: The position-time graph of a body
may be a straight line parallel to time axis.
Reason: It is possible that position of a body

does not change with time.
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9. Assertion: Displacement of a body is the
sighed sum of the area under velocity-time
graph.

Reason: Displacement is a vector quantity.

10. Assertion: The average speed of an object
may be equal to arithmetic mean of individual
speed.

Reason: Average speed is equal to total
distance travelled divided by total time taken.

11. Assertion: The speedometer of an automobile

the the

automobile.

measure average speed of
Reason: Average velocity is equal to total
displacement divided by total time taken.

12. Assertion: A negative acceleration of a body is
associated with a slowing down of a body.
Reason: Acceleration is vector quantity.

13. Assertion: Motion with uniform velocity is
always along a straight line path.

Reason: In such a motion speed is the
magnitude of the velocity and is equal to the
instantaneous velocity.

14. Assertion: When an object returns to its initial
position, its displacement is zero, but the
distance covered is not zero.

Reason: It means that its average velocity and
average speed are both zero.

15. Assertion: The accelerated motion of an
object may be due to change in magnitude of
velocity or direction of velocity or both.
Reason: Acceleration can be produced only by
change in the magnitude of the velocity.

16. Assertion: Displacement of an object is the
algebraic sum of the area under velocity-time
graph.

Reason: Displacement is the shortest distance
between the initial and final position.

"PASSAGE I

PASSAGE 1: Two cars, A and B, travel in a straight line.
The distance of A from the starting point is given as a

X,)=a+pt> , with
a=2.60m/sand f=120m/s*. The distance of B

function of time by

from the starting point is X (t) =yt —5t°, with
7=2.80m/s* and5=0.20m/s°.



1. Which car is ahead just after they leave the
starting point?
(a) Car A moves ahead
(b) Car B moves ahead
(c) Car A and B moves simultaneously
(d) Data is insufficient to decide

2. At what time(s) are the cars at the same
point?
(a) 2.27s (b)5.73 s
(c)2.6s (d) Both 2.27 and 5.73 s

PASSAGE 2: Distance travelled by an object in a given
time is the actual path length covered by an object in
the given time and displacement is the shortest
distance between the initial and final position of the

object in the given time. Speed is equal to
distance/time and velocity = displacement / time.
B
C A

Change in velocity = final velocity - initial velocity. A
particle moves along a circle of radius R. It starts from
point A and moves in anticlockwise direction, as
shown in figure.

1. The distance travelled and displacement of
the particle from Ato B is
7R 7R
a) —,R b) —,2R
(a) A (b) >
R = 7R
(C) Tl 2R (d) 7,\}2R
2. The distance travelled and displacement of
the particle from Ato Cis
R
(@) - 2R (b) 7R, 2R
R #R
(0 =25 (d) 7R, 7R
2 2
3. If T is the time period of uniform revolution of

the particle on the circle, then the speed of
the object at B is

@ & (o) V2R
T T
27R R

(c) o (d) T
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OUBJECTIVE PROBLENTS I

1. A box going down an inclined plane has an

acceleration of 0.9 ms™2 Calculate the

distance of the box, 6 seconds after the start.

N

What does the odometer of an automobile
measure?

What does the path of an object look like
when it is in uniform motion?

w

o

When will you say a body is in (i) uniform

acceleration? (ii) non - uniform acceleration?

b

What is the nature of the distance-time
graphs for uniform and non-uniform motion

of an object?

o

What can you say about the motion of an
object whose distance-time graph is a straight
line parallel to the time axis?

What is the quantity which is measured by the
area occupied by the velocity-time graph?

N

%

State which of the following situations are
possible and give an example for each of
these

(a) an object with a constant acceleration but
zero velocity.

(b) an object moving in a certain direction
with an acceleration in the perpendicular
direction.

9. What do you mean by uniform motion?

10. What is the path of a body when it is in
uniform motion?

11. Give one example of non-uniform motion.

12. Define the term "speed".

13. Define uniform speed.

14. What does speedometer of a bus or a car
measure?

15. Name the physical quantity measured by the
area under velocity-time graph.

16. What can you say about the motion of a body
if its speed-time graph is a straight line
parallel to time-axis?

17. Give an example of a motion in which the
acceleration is against the direction of

motion.



18.

19.

20.

What can you say about the motion of a body
if its velocity-time graph is a straight line
parallel to time axis?

Name the two physical quantities which can
be obtained from velocity-time graph.

What will you say about the motion of a body
if its distance-time graph is a straight line
having a constant angle with time axis?

SHORT ANSWER TYPE QUESTIONS [l

1.

An object has moved through a distance. Can
it have zero displacement? If yes, support
your answer with an example.

A farmer moves along the boundary of a
square field of side 10 m in 40 s. What will be
the magnitude of displacement of the farmer
at the end of 2 minutes 20 seconds?

During an experiment, a signal from a
spaceship reached the ground station in five
What was the distance of the

spaceship from the ground station? The signal

minutes.

travels at the speed of light, that is, 3 x 10®m
s

A bus decreases its speed from 80 km h™! to
60 km h™ in 5 s. Find the acceleration of the
bus.

A bus starting from rest moves with a uniform
acceleration of 0.1 m/s? for 2 minutes. Find

(a) the speed acquired

(b) the distance travelled.

A train is travelling at a speed of 90 km/h.
Brakes are applied so as to produce a uniform
acceleration of -0.5 m/s%. Find how far the
train will go before it is brought to rest.

A trolley, while going down an inclined plane,
has an acceleration of 2 cm/s%. What will be
its velocity 3 s after the start?

A racing car has a uniform acceleration of 4
m/s?. What distance will it cover in 10 s after
start?

A stone is thrown in a vertically upward
direction with a velocity of 5 m/s. If the
acceleration of the stone during its motion is
10 m/s? in the downward direction, what will
be the height attained by the stone and how
much time will it take to reach there?
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10.

11.

12.

13.

14.

15.

16.

An athlete completes one round of a circular
track of diameter 200 m in 40 s. What will be
the distance covered and the displacement at
the end of 2 minutes and 20 s?

Abdul, while driving to school, computes the
average speed for his trip to be 20 km h™. On
his return trip along the same route, there is
less traffic and the average speed is 40 km h™.
What is the average speed for Abdul's trip?

A ball is gently dropped from a height of 20 m.
If its velocity increases uniformly at the rate of
10 m/s?, with what velocity will it strike the
ground? After what time will it strike the
ground?

State which of the following situations are
possible and give an example for each of
these

(a) a body with a constant acceleration but
with zero velocity.

(b) an object moving in a certain direction
with an acceleration in the perpendicular
direction.

A train accelerates from 20 km/h to 80 km/h
in 4 minutes. How much distance does it
cover in this period? Assume that the tracks
are straight.

The velocity-time graph of a particle moving
along a straight line is shown in figure

2m/sqy

0 2s 4s 65
(a) Is the motion uniform?

(b) Is the acceleration uniform?

(c) Does the particle change its direction of
motion?

(a) Find the distances covered from 0 to 4 s
and from4to6s.

An insect moves along a circular path of
radius 10 cm with a constant speed. It takes 1
minute to move from a point on the path to
the diametrically opposite point, find (a) the
distance covered, (b) the speed, (c) the
displacement, and (d) the average velocity.



17.

A boy runs for 10 min at a uniform speed of 9
km/h. At what speed should he run for the
next 20 min so that the average speed comes
to 12 km/h?

LONG ANSWER TYPE QUESTIONS [l

1.

A car is moving on a straight road with
uniform acceleration. The following table
gives the speed of the car at various instants
of time

Time(s) 0|10 |20 |30 |40 |50

Speed (m/s) | 5|10 |15 |20 | 25| 30

Draw the speed time graph choosing a
convenient scale. Determine from it (i) the
acceleration of the car (ii) the distance
travelled by the car in 50 sec.

The following is the distance-time table of a

moving car.
Time Distance
10.05 am 0 km
10.25 am 5 km
10.40 am 12 km
10.50 am 22 km
11.00 am 26 km
11.10 am 28 km
11.25 am 38 km
11.40 am 42 km

(a) Use a graph paper to plot the distance
travelled by the car versus the time.

(b) When was the car travelling at the
greatest speed?

(c) What is the average speed of the car?

(d) What is the speed between 11.25 am and
11.40 am?

(e) During a part of the journey, the car was
forced to slow down to 12 km/h. At what
distance did this happen?

Study the speed time graph of a body shown
in figure and answer the following questions

>

E D C‘X
2 4 6810121416
—>time (s)

(a) What type of motion is represented by
OA?

(b) What type of motion is represented by
AB?

(c) What type of motion is represented by BC?

g 4 2

(d) Find out acceleration of the body.

(e) Find out retardation of the body

(f) Find out the distance travelled by the body
from A to B.

A body with uniform acceleration covers 76 m
in the 5th sec and 116 m in the 10th sec. find
the distance travelled in the 15th second.
What is the distance travelled in next 5
seconds?

An object moving with constant acceleration
along a horizontal path covers the distance
between two points 60 m apart in 6.0 s. Its
speed as it passes the second point is 15 m/s.
Find (a) the speed at the first point, (b) its
acceleration and (c) the distance from the
point where the object was at rest to the first
point.

An object moves with a constant velocity of
15 m/s. (a) How far will it travel in 2.0 s? (b) If
the time is doubled, how far will it travel?
Draw distance-time graph for a body (i) at rest
(i) in uniform motion (iii) in non-uniform
motion. Discuss their interpretation.

INTEGER ANSWER TYPE [}

This section contains 5 questions. The
answer to each of the questions is a
single digit integer, ranging from 0 to 9.
If the correct answers to question
numbers X, Y, Z and W (say) are 6, 0, 9
and 2 respectively, then the correct
darkening of bubbles will look like the
following.

©OO®

1. A stone falls freely from rest and the total

distance covered by it in the last second of its
motion equals the distance covered by it in



N

w

o

b

the first three seconds of its motion. How
many seconds the stone remains in the air.
From the top of a building 160 m high, a ball is
dropped and at the same time a stone is
projected vertically upward from the ground
with a velocity of 40 ms™. Find the time when
the ball and the stone will meet. Take g = 10
m s,

A parachutist jumps from an aeroplane
moving with a velocity of u. Parachute opens
and accelerates downwards with 2 m/s% He
reaches the ground with velocity 4 m/s. How
long is the parachutist remained in the air?

If a body
penetrating 3 cm in a wooden block, then

loses half of its velocity on

how much will it penetrate more before
coming to rest?

From an elevated point A, a stone is projected
vertically upwards. When the stone reaches a
distance h below A, its velocity is double of
what it was at a height above A. The greatest

nh
height attained by the stone is?. What is

the value of N ?

NSWER R EY

Multiple Choice Questions

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

Fill in the Blanks

square

acceleration

south

centripetal

1
2.
3.
4
5

20\/5 m/sec, south — west
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6. % m/s® north — west

7. change in direction

8. v/ r, axis of rotation

9. 12:1

10. 3

11. 380

12. may or may not be

13. zero

14. more, equal

15. parallel

16. velocity

17. constant, changing

18. v=rw

19. constant, changing

20. vector, scalar

21. vector, scalar

22. average speed

23. ( 2 Jcm/sec
3072

24. 20 m/s.

True or False

1. True 2. True
3. False 4. True
5. False 6. True
7. True 8. False
9. True 10. False
11. False 12. True
13. True 14. False
15. True 16. True
17. True 18. False
19. True 20. True

Matrix Match Type

1. A—q; B—p; Cop; D—q,r
2. A—q; B—r; C—p; D—s
3. A—>r; B—p; Cor; D—s
4, A—q; B—p; Cos; D—r
5. A—>s; B—q; Cor; D—p

Assertion and Reason Type

1. B 2. A 3. C 4. B |5.
6. A 7. A 8. A 9. B |10
11. B 12. A 13. C 14. C |15




Passage Comprehension

Passage: 1
1. A 2. D |

Passage: 2
2. D J2. B 3. ¢ |

Integer Answer Type

2.5 J2.4 [3. 4 [4a 1 |5 4 |
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