Motion

( Fastracl Revision )

> Motion: A body Is said to be In a state of motion when its
position changes continuously with reference to a polnt,
e.g., vehicles moving on road, flying birds, etc.

> Rest: A body is said to be in the state of rest when its
position does not change with respect to a reference
point, e.g., tree, bullding, etc.

> Positlon: It Is the location of an abject with respect to a
particular point called reference point or origin.

> Scalar Quantity: Physical quantities with which only
magnitude can be assoclated, e.g., masg, time, distance,
etc

» Voctor Quantity: Physical quantitles with  which
both magnitude and direction can be associated, eg.,
displacement, veloclty, etc.

> Distance: It Is the actual path or length travelled by an
object during Its Journey from Its Initial position to Its final
position, It is a scalar quantity and its Sl unit is metre (m).

> Displacement: It is the shortest path measured in the
direction From inltlal position to the final positlon of the
object. It Is a vector quantity and Its Sl unit Is metre (m).
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A Ratio of displacement and distance Is always less
< than or equal to 1.

» Unlform Motlon: A body is sald to be in uniform motion
IF It travels equal distances In equal Intervals of time
irrespective of directlon, e.g., a car moving along a straight
line path covering equal distoncas in equal Intervals of
time,

» Non-unlform Motlon: A body Is sald to be In nan-unlform
motlon IF It travels unequal distonces In equal Intervals of
time Irrespective of diraction, e.g., a car moving through a
crowded market.

» Rate of Motlon: It Is the ratlo of distancae travelled by an
object and time Loken.

» Speed: It is the measurement of distance travelled by an
object per unit time. It Is a scalar quantity and Its Sl unit Is
metre per second (m s~').

Spied= Distance
Time
Types of Speed

> Unlform Speed: An abject Is said to be moving with
unifarm speed IF it covers equal distances In equal
intarvals of time.

» Non-unlform Speed: An object Is sald to be moving
with non-uniform speed If It covers equal distances
in unaqual intervals of time or vica-versa.

» Average Speed: It is the ratlo of total distance
covered by the body to the total time taken.

Total distance travelled
Total time taken

Average speed =

nowledge BGOSTER

For non-uniform motion, average speed will describe
one single value of speed throughout the motion of
1~ the body.
> Instantaneous Speed: It refers to the speed of an
object at a particular instant of time or at a particular
point of its path.
» Veloclty: It |s the displacement of the body per unit time.
It i a vector quantity and its Sl unit is metre per second
(m s='). It can be positive, zero or negative.

Displacement (d)
Time (t)

Velodty (v) =

> Types of Velocity

> Unlform Veloclty: It Is the velocity of a body when
It moves along a Fixed directlon and covers e¢qual
distances In equal intervals of time.

» Non-uniform Velocity: It is the velocity of a body
when it covers unequal distances In equal intervals
of time along a fixed direction,

> Average Veloclty:Itistheratlooftotaldisplacement
of the object to the total time taken.

For uniformly changlng velocity,

Inltlal velocity + Final veloclty
2

Average velocity «

» Instantoneous Veloclty: It refars to the veloclty of o
body at a particular Instant of time or at a particular
point of its path,

» Acceleratlon: It Is the rate of change of velocity of a
moving body with respect to time. It is a vector quantity
and Its Sl unit Is metre per second square (mg~2).

_ Changelinvelocity (Av) v-u
Acceleration (@) = Tmeteken(t] -~ 1

where, u= Initial velocity and v Final veloclty.

nowledge BOOSTER

Deceleration Is seen in non-uniform motion during
=< decrease In velocity with time. Since v<u,a = negative.

> Typas of Acceleratlion

> Unlform Acceleration: Acceleration In which
veloclty of an object Increases or decreases by equal
amounts In equal intervals of time.

» Non-uniform Acceleratlon: Acceleration in which
veloclty of an object increases or decreases by
unequal amounts In equal Intervals of time.
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» Graphical Representation of Motion
> Distance-time Graph: In this graph, time Is an
independent variable plotted along X-axis and
distance is a dependent varlable plotted along
Y-axis. The results obtained are:
e The graph is a stralght line parallel to time axis
when the object Is at rest.
e The nature of graph Is a straight line when the
object is in the state of unifarm motion.
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® The nature of graph is a curve having varying

slope when the object has non-unifarm motion.
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¢ The slope of graph gives the speed of object.

» Veloclty-time Graph: In this graph, time is plotted
along X-axis and veloclty of the body Is plotted
along Y-axis. The results obtalned are:
¢ The graph is a horizontal line parallel to the time

axls if the veloclty of a body remalns constant.
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e The graph is a straight line if the velocity of a
body changes unifarmly at a constant rate.
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e The graph Is a curve having increasing slope IF
the velocity of body changes non-uniformly.
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® The area enclosed by the graph and the time axls
represents the displacement.
e The slope of the graph glves the acceleration.

» Equatlons of Matlon: When a body is moving along a

stralght line with unlform acceleration, the relation can
be established between velocity of the body, acceleration
of the body and the distance travelled by the body in a
particular time interval through a set of equations called
as equatlons of motlon,

The three equations of matlon are:
1l.vou+at

1
2.5mut+-§ at?

3.viuu?+42as

where, u Is the inltlal veloclty of the body which moves
with unlfFarm acceleration afor time ¢, vis the final valoclty
and sls the distance travelled by the body in time ¢,
Unlform Clrcular Motlon: When a body travels along a
clrcular path of constant radlus with a constant speed,
then Its motlon is unifarm clrcular motlon, e.g., motian of
moon and earth, motlon of a car on a clrcular path with
conctant speed, etc.

The linear veloclty of a body moving along a clrcular path
of radlus 'r' In time Interval 't' Is glven as,

Clrcumference _ 2rr
Time t

Linear veloclty =
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@ Practice Exercise

"@ MII'tip'B Choice Questions N}

QL

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Qe.

Q9.

q 0.

A physical quantity which cannot be negative Is:

a. displacement b. velocity

c. acceleratlon d. distance

The numerical ratio of displacement to distance for
a moving object is: (NCERT EXEMPLAR)
a. always less than 1 b. always equal to 1

¢. always more than 1 d. equal or less than 1

If 's’Is displacement and 'd’ Is distance between two
points, then the correct relation is:

a.s=d b.s>d

cd>s d. Naone of these

If the mation Is in stralght line without change in
direction then:

a. distance « | displacement |

b. distance > | displacement |

c. distance < | displacement |

d. distance = | displacement |

When an object travels equal distances in equal
intervals of time, howsoever small the interval may
be, the motion of the object is said to be:

a. unifarm b. non-uniform

¢. circular motion d. oscillatory motion

In which of the following cases of motlons, the
distance moved and the magnitude of displacement
are equal? (NCERY EXEMPLAR)
a. If the car s moving on straight road.
b. If the car Is moving In clrcular path.
¢. The pendulum Is moving to and fro.
d. The earth Is revolving around the sun.
If an object is moving with constant velocity, then
the motion Is:
a. gpeed
¢. uniform motlon
When a body covers uncqual distances In equal
intervals of time, It Is sald to be In:
a. Unear motlon b. uniform motion
¢. non-unlform matlon  d. vibratory motion
A bus moves from stop ‘A’ to stop ‘B’ with a speed
of 40 km/h and then from stop ‘B’ to stop ‘A’ with a
speed of 50 km/h. Its average speed is:
a. 48.5 km/h b. 52 km/h
c. 58 km/h d. 44.4 km/h
If the displacement of an object s proportional to
square of time, then the object moves with:

(NCERY EXEMPLAR)

b. unlform acceleration
d. non-uniform motlon

a. unifarm velocity

b. uniform acceleration

c. Increasing acceleration
d. decreasing acceleration

Q1L Acaraccelerates uniformly from 18 kmh~1to 36 km h~!

Ql2.

Q1.

Q4.

QIs.

q 16.

in 5 s. Calculate the acceleration.
a1ms?2 b5mg?2 cBms? dlimes?
The nature of the distance-time graph for a car

moving with non-uniform speed Is:
3
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Four cars A, B, C and D are C
moving on a levelled road. T D
Their distance versus time A
graphs are shown in figure. € B
Choose the correct statement. &
(NCERT EXEMPLAR) © Time (s)

a. Car A is faster than car D.
b. Car B Is the slowest.
c. Car D s faster than car C
d. Car C s the slowest.

Which of the following figures represents unifarm

motion of a moving object correctly?
(NCERT EXEMPLAR)

o
Distance (m) —

Distance (m) —

Time (s) —» Time (s) =

Distance (m) —
| =
Distance (m) —

Time (s) —» Time (s) —»

Displacement-time graph of a uniformly accelerated

motion is:

a. parabola

¢. an Inclined line

The distance-time graph of an object Is shown In

graph. The object: A

a. Is at rest

b. moves with a constant speed

c. moves wlth a varlable veloclty

d. moves with a constant
acceleration,

b. stralght line
d. Nane of these

Distance (m)

Time (s)
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Q.

Q18.

Q19.

Q 20.

Q2L

Q2z.

Q 23,

Q 24,

Q 25.

Q 26.

Q27

Q 28.

From the given v=¢ graph, it can be Inferred that

the object is: (NCERT EXEMPLAR)
a. in uniform motion ?
b. at rest v

c. in non-uniform motion

d. moving with uniform acceleration

Slope of a velocity-time graph gives:
(NCERT EXEMPLAR)

b. the displacement

d. the speed

Area under a v-t graph represents a physical quantity
which has the unit: (NCERY EXEMPLAN)
a. m?
cm?

Area under velocity-time graph gives:
a. displacement b. acceleration
c. velocity d. time

The velocity-time graph of a moving
body is shown in the figure. ?

Which of the following statement Vv
is true?
a. The acceleration is constant and

positive
b. The acceleration Is constant and negatlve
c. The acceleration is increasing and positive
d. The acceleration Is Increasing and negatlve
The velocity-time graph of a particle is not a straight
line. Its acceleratian is:
a. Zero b. constant
C. negatlve d. varlable

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

a.l4l4¢ bh.2¢g

Cbs d1s

A car with speed 72km/h suddenly applies break.
The break has maximum ability to decelerate with
5m/s2. Find time taken to stop the car after applying
brakes.

a.2s b.3sg

C.4s d 5s

Find the average speed of a bicycle if it completes
two round of a clrcular track of radlus 140m twice
in 5min 52 sec.

a. 10 m/s b. 5m/s

c.2m/s d. 4m/s

An athlete completes one round of a circular track
of radius R in 40 s, The displacement at the ond of
2 min 20 sec will be:

a. zara b. 2R C. A d. 7nR
A particle is moving in a circular path of radius r.

The displacement after half a clrcle would be:
(NCERT EXEMPLAN)

d. 2nr

[ =

a. the distance
c. the acceleration

b. m
d ms!

[—F

a. zero b, nr c 2r

In a uniform circular motion both:

a. acceleration and speed changes

b. acceleration and speed are constant
c. acceleration and veloclty are constant
d. acceleratlon and velocity changes

Q 29.

Suppose a boy Is enjoying a ride on a merry-go-round
which is moving with a constant speed of 10 m s~1. It
implies that the boy is: (NCERT EXEMPLAR)
a. at rest

b. moving with no acceleration

c. in accelerated motion

d. moving with uniform velocity

-’ Assertion & Reason Type Questions N

Directions (Q, Nos. 30-39): Each of the following questions
consists of bwo statements, one is Assertion (A) and the other is

Reason (R). Select the correct answer to these questions from the
codes (a), (b), (c) and (d) as given below:

Q 30.

Q3L

Q32.

Q33.

Q 34,

Q 35.

Q 36.

a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion
(A).

b. Bath Agsertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A).

c. Assertion (A) is true but Reason (R) is false.

d. Assertion (A) Is false but Reason (R) Is true.

Assertion (A): When an object changes its position
while moving, it gets displaced.

Reason (R): Displacement is the shortest distance
between the initlal and final position of the moving
abject.

Assertion (A): If the displacement of the body Is
zero, the distance covered by it may not be zero.
Reason (R): Displacement is a vector quantity and
distance is a scalar quantity.

Assertion (A): The displacement of an object can be
either poslitive, negative or zero.

Reason (R): Displacement has both the magnitude
and direction.

Assertion (A): The ratio of displacement to distance
is equal to or less than 1.

Reason (R): The displacement is the longer distance
between Initlal and final poslitions.

Assertion (A): Motion with uniform veloclty Is
always along a stralght line path.

Reason (R): In uniform velocity, speed is the
magnitude of the velocity and Is equal to the
instantaneous velocity.

Assertion (A): The poslition-time graph of a uniform
motion in one dimenslon of a body can have
negative slope.

Reason (R): When the speed of body decreases with
time, the position-time graph of the moving body
has negative slope.

Assertion (A): If velocity of the object changes at a
uniform rate, then the average velocity of a moving
body can be zero.
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a) unifarm

N | ow

(
(a) If the car Is moving on stralght road.
(c) uniform motion

In uniform motlon, a body travels equal distances In
equal Intervals of time Irrespective of direction.
8. (c) non-uniform matlon
9. (d) 444 km/h
Let the distance from stop A to stop B8 « D. then
distance from stop Bto stop A= D

. Total distance w D ¢ Dw 20

Average speed = Total distance

Taotal time
20 2D 400
= = = o L4 ,.{.'
R E 365 3 4 km/h
40 50 2000

10. (b) Uniform acceleration
N (a) 1mg2
We are glven that
UwlB kmb='w5m s
Ve 3d6kmh'w10 ms and
fubg
From first equation of motlon. we have

v-u 10ms'-5mg

= m

4 5s
wlmgé

16.

17.
18.

19.

20.
21
22,
23,

24,

Reason (R): Average velocity Is the velocity of body Q 38. Assertion (A): A particle can have acceleration even,
when it covers unequal distances in equal Intervals if its velocity is zero at an instant.
of time along a fixed direction. Reason (R): Acceleration Is the rate of change of
Q 37. Assertion (A): The average speed of a body over velocity.
a given interval of time is equal to the average o 39 Assertion (A): A body can have acceleration even its
velocity of the body in the same interval of time if di
a body moves in a straight line in one direction. Speet.Is confstant.
Reason (R): Here, the distance travelled by a body Is Reason (R): In uniform circular motion, speed of body
equal to the displacement of the body. is constant but its velocity continuausly changes.
[ Answers ]
1. (d) distance. 12. (a) =
Distance Is the actual path travelled by an object \3,':
during Its journey from its initlal position to Its final :’_.%
position. Distance Is scalar quantity which cannot be =
negative. Time (s)
2. (d) equal or less than 1 13. (b) Car B s the slowest.
Distance is always be equal to or greater than 14. (a) f
the displacement. so the ratlo of displacement to i =
distance for moving object will be always less than o
or equal to 1. 3
0
()d>s 0
(d) dist | displa t Tme s+
) distance = | displacemen 16. (2) parabola

When the object s at rest, the graph Is a stralght line
parallel to time axls.

(a) in uniform motion

(c) the acceleration.

The rate of change of veloclty Is called acceleration.
(b) m

Area under a v-t graph represents a physical quantity
which ls called dlstance and unlt of digtance s
metre (m).

(a) displacement

(c) The acceleration Is Increasing and positive.

(d) varlable

(b)2s

Glven,u= 0.0=10 m/¢? and s » 20 m.

Using second equation of motion,

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
(a) Is at rest :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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26.

27.

28.
29,
30.

31,

32.

33

34,

35,

36.
37.

38,

39.

md g

(b) 5 m/s
Total distance =2 x 2 ar

=2x2x%x]4ﬂ =1760 m

t=5minbZs
=HxB60+52=3625

Time taken,

1760
LA d o——m=ab
verage spee 353 m/s

(b) 2R
Total time = 2 min 20 sec = 2 x 60 + 20
w140 s

Rounds completed by athlete In 140 s « % =35

S0, athlete would be on opposite side of starting
palnt, Thus. the displacement will be the dlameter ar
2R

(c) 2r

Digplacement after half a circle Is the dlameter of the
circular path, Le., 2r.

(d) acceleration and velocity changes

(c) In accelerated motion

(b) Both Assertion (A) and Reason (R) are true
but Reason (R) Is not the correct explanation of
Assertian (A).

(a) Both Assertlon (A) and Reason (R) are true and
Reagon (R) Is the carrect explanation of Assertian (A).
As distance belng a scalar quantity is always positive
but displacement belng a vector quantity may be
positive, zero and negative depending on situation.
(a) Both Assertlon (A) and Reason (R) are true and
Reason (R) Is the carrect explanation of Assertion (A).
(c) Reason (R) Is false because displacement Is
the shortest distance between the Inltial and final
positions.

(b) Both Assertion (A) and Reason (R) are true
but Reason (R) I8 not the correct explanation of
Assertion (A).

(c) Assertion (A) Is true but Reason (R) Is false.

The negative slope of the position-time graph
represents that the body Is moving towards the
negative direction but if the slope decreases with
time then it represent the decrease In speed le.
retardation In motlon. So, the constant negative
slope of the posltion-time graph cannot represent
the decrease in speed.

(c) Assertion (A) Is true but Reason (R) Is false.

(a) Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion (A).
(a) Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertlon (A).
(a) Bath Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertlon (A).

-§) Case Study Based questions N
Case Study 1

Suppose the boy first runs a distance of 100 m in
50 seconds in going from his home to the shop
in the East direction and then runs a distance of
100 m again in 50 seconds in the reverse direction
from the shop to reach back home from where he
started.

Home Shop
8 - . o iuf] I
]_1:1:‘.[1 100 i 50 o EE
T j v ¢ &"" Wons0r e
Read the given passage carefully and give the

answer of the following questions:
QL Find the speed of the boy.

l‘ 1583

a. 1m/s b. 2m/s

c. Am/s d. None of these
Q 2. Find the velocity of the boy.

a. 1m/s b. 2m/s

c. Am/s d. O m/s

Q3. If the Initial velocity of an object is equal to
final velocity, then the acceleration is equal to:
a. negative b. positive
C. zera d. infinite

Q4. If the boy is running from West to East at an
average speed of 120 km/h, then how far does
this boy runin 6 s?
a.20m b. 200 m
c. 500 m d. 500m

Q5. A boy walks on a stralght road from his home
to a shop 2.5 km away with a speed of 5 km/h.
Finding the shop closed, he instantly turns and
walks back home with a speed of 7.5 km/h. The
average speed of the boy over the interval of
time 0 to 40 min Is equal to:

a. 5 km/h b. 24—5kmf‘h
30 45
Answers °
1. (b)2m/s

Total distance travelled € 100 m + 100 m = 200 m
and the total time taken In 50 s + 50 6§ « 100 s

Distance travelled 200m

@ 2m/s
TIime taken 100s

Speedof boy w

. (d)om/s

The boy runs 100 m towards East and then 100m
towards West and reaches at the starting point. So,
the displacement willbe 100 M—=100m =0 m
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The total time taken Is 50 s + 50 s« 100 s

(A |

. | Answers | *
Velacity of boy = Dlspiacemient . Om =0m/s 1 (b)30m/s
Time taken  100s
Average speed = total distance travelled/total time
3. (c) zero taken
Given that v=u =150/5 =30 m/s
ﬂmv_uzu-_-ﬂ 2. (b) 30 m
t t Time=1g
4, (b)200m Distance = average speed x time
5 =30m/s x1s=30m
Given. v=120 km/h =120x—m/s =33.33 m/s 3. (0)1BOMTime=6s
18 Distance = average speed x time
Displacement = 3333 x6=200m =30m/sx 65
45 =180 m
5. (d) ?km;‘h 4. (d)8s
Distance = 240 m
Speed of bay from his home to shop Is 5 km/h. Time = Distance/Average speed
Distance w 2.5 km and time w d = E::lh TZQO;’BD
v 5 2 =8s
and he returns back with speed of 7.6 km/h In rest 5. ((j?) V;laclw of a moving body s Its speed In 2 given
of time of 10 min. rection.
Distance:u?.EwallEkm Cae StUFi\] 2 . . .
60 Amir started driving his car. He increases the speed
Total distance till 4 seconds and then he kept his car in constant
% fuemestapeed = e speed for 6 seconds. Then after he decreased
_ . the speed of the car up to unother 6 seconds.
=M=£kmfh After reaching at the starting place, he draws the

(40/60)h 8 speed-time graph of his 16 seconds driving as

I |
I |
| |
| |
I |
I |
I |
| |
| |
I |
| |
| |
| |
I |
I |
I |
: Case Study 2 shown below: :
I |
| |
| |
| |
I |
I |
| |
| |
I |
I |
I |
| |
I |
I |
| |
| |

One day Radhika decided (o go her office by
her car. She is enjoying the driving along with
listening the old songs. Her car is moving along T
a steaight road at a steady speed. On a particular E[:, 64 === u
moment, she notices that the car travels 150 min 5 s. = 1 i i
W
£31/ |
H D El £
0 4 10 16
= _ Time (8) s
Read the given passage carefully and give the Read the given passage carefully and give the
answer of the following questions: answer of the following questions:

QL What is its average speed?

5.o0mE B30l € 10miE d40mls QL What type of motion Is represented by OA?

Q 2. How far does it travel in 1 s? a. Uniform velocity b. Uniform acceleration
a. 20m bbdOm c10Om d40m c. Negative acceleration d. No acceleration

Q. ':O\]";g' :ndoes :Jt ﬁg%v?é In;‘: ]s ; Om d 140 m Q 2. What type of motlon Is representad by BC?

Q4. How long does it take to travel 240 m? a. Uniform veloclty b. Uniform acceleration
aQ. 28 b.4g c.6s d8s c. Negative acceleration d. No acceleration

Q8. Which of the following statement Is correct Q3. Find out the acceleration of the body.
regarding velocity and speed of a moving body? 2. 1.5m/s? b 2m/s?2 c 3 m/s? d. 1m/s?

a. Veloclty of a moving bady Is always higher

than Its speed Q 4. Calculate the retardation of the body.

b. Speed of a moving body s always higher than a. 1.5 m/s? b. 2 m/s?
Its velaclty ¢. 3 m/s? d. 1m/g?

¢. Speed of a moving body s Its veloclty In o Q5. Find out the distance travelled by the body
given direction

d. Velocity of a moving body Is its speed In a from A to 8.
glven direction a. 15m bb30m ¢ 36m d60m

b e e e e e e e e e e e e e e e e e e —— — — — —
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A I &

nswers I
1. (b) Uniform acceleration

0A is a straight line graph between speed and time
and it is sloping upwards from O to A

Therefore, the graph line OA represents uniform
acceleration.
2. (c) Negative acceleration
BC is a straight line graph between speed and time
which is sloping downwards from Bto C.
Therefore, BC represents uniform retardation (or
negative acceleration).
. (a) 1.5 m/s?
The slope of speed-time graph OA will give us the
acceleration of the body.
Thus, acceleration = Slope of line 04 = AD/OD
From the graph AD=6 m/s and 0D = 4 s,
& Acceleration =6 m/s / 4 5 =15 m/s?
4, (d)1m/s2
The slope of speed-time graph BC will be equal to
the retardation of the body,
So, retardation = Slope of line BC= BE/EC
From the graph BE = 6 m/s

(1]

and EC=16 -10 = 6 seconds.
Retardation=6m/s /G s
=1m/s?
5. (c)36m
Distance travelled from Ato B
= Area under the line AB and the time axis
= Area of rectangle DABE = DA = DE
Now, from the given graph, we find that
DA=6mfs and DE=10-4=6s.
Therefore, Distance travelled from Ato B=6 x 6
=36 m
Case Study 4

The change in the position of an object with time
can be represented on the distance-time graph
adopting a convenient scale of choice. In this
graph, time is taken along the X-axis and distance
is taken along the Y-axis. This graph shows that
the distance travelled by the trains is directly
proportional to time taken,

Study the graph related to distance-time graph of
two trains and answer the questions that follow:

Y A

A

R
o |
. |
]
m

150

1001

Distance (km)

501

0 1 2 3
Time {(hr)—*

Read the given passage carefully and give the
answer of the following questions:

Q1. How much ahead of A is B when the motion
starts?

Q2. What is the speed of 87
0 3. When and where will A catch B?

Q 4. What is the difference between the speeds of A
and B?

0 5. Is the speed of both the trains uniform? Justify
your answer.

- Moo 1 B
* Answers -
1. Bis 100 km ahead of A,
Yy
'y A
T 2001 B
8]
— 150f-======-=
E e
g 1005~/ iR
= I
[ gn] |
o 507 |
Q :
12 >
8] 1 2 3
Time (hr)—>
2. Spepd of g= 20 4129100 50

PR 2-0 2

= 25 km/hr

3. A will catch B after 2 hours at a distance of 150 km.
05 150-0 150

&, dof A==== -—— =75 km
Speed of A 5= 3.0 > 5 kmi/hr

Difference = 756 = 26 = 50 km/hr
5. Yes, because both are straight line graphs.

Case Study 5

The variation in velocity with time for an object
moving in a straight line can be represented
by a velocity-time graph. In this graph, time
is represented along the x-axis and velocity is
represented along the y-axis.

b W B N

Velocity (m/s)

01 23 4567 8181010112

Time (g) —»
Study the above graph carefully and give the
answer of the following questions:
Q1. Identify the type of motion represented by lines
PL and AY.
0 2. What is the velocity of object at t = 3.7 s?

b e e e e e e e e e e e e e e e e e e —— — — — —
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Q 3. Calculate acceleration:
(i) between 4th and 9th second.
(i1) during last 2 seconds.
Q4. Based on the data represented in the graph
below, find the displacement of body in first
8 seconds.
1;
18 m/s

Velocity (m/s)—»

2 4 6 B10
Time (s) —>
Q5. InQ.4,what is the acceleration of the body?

e Answers ®

1. PLrepresents uniformly accelerated motlon.
AY represents uniformly retarded maotion.
2. At t=3.7 s. velocity of abject Is 5 m/s.

3. (i) Between 4th and 9th second. g = 0
(i) During last 2 s,

4. Displacement = Area under v-t graph
w Area of rectangle ABCD
=DCx AB=18m/s x B 8 = 144 m

D 1B m/s C

Velocity (m/s) —»

A

2 4 6 B 1n
Time (s)—
8. From the graph as shown In QA, It Is clear that the
veloclty I8 not changlng with time, Le., acceleratlon ls
2ero.

Very Short Answer Type Questions \)

Q1. Howdo we often percelve an object to be in motion?
Ans. We often percelve an object to be In motlon when
its position changes with respect to a fAixed reference
polnt/observer,
Q2. Give an example where the object Is at rest and also
in motion at the same time.

Ans. A passenger travelling In a bus s at rest with respect
to the fellow passengers but Is In motlon with respect
to the surroundings.

Q3. Under which condition do the displacement and
distance have the same magnitude?

Ans. When the object is in unifarm motian, the magnitude
of displacement and distance are the same.

Q4. Aboy hits a football high up in the air. He runs and
catches the football before it hits the ground. Which
of the two, the boy or the football, has had a greater
displacement?

Ans. Both have the same displacement. although the
distance travelled by the football is greater than the
distance travelled by the boy.

Q5. When iIs an object in motion considered to be a
point object?

Ans. An object in motion is considered to be a point object
If the distance covered by It Is very large as compared
to the dimenslons of the oblect.

Q 6. What Is the shape of the path of a bodywhen itisin
uniform motion?

Ans. The path wIll be a stralght line,

Q7. Anobjecttravels 16 min 4 s and then another 16 m
in 2 s. What Is the average speed of the object?

(NCERT EXEMPLAR)
Sal Total distance travelled by the object
=16m+16m=32m
Totaltdme taken w 45+ 25w b s

Total distance travelled

Average speed w
8esp Total time taken

:32m

=533ms”
6s m

Therefore, the average speed of the object Is
533 ms,

Q8. What determines the direction of motion of an
object: velocity or acceleration?

Ans. Veloclty determines the direction of motion of an
oblect.

Q9. Can a body have a constant speed and still be
accelerating?

Ans. Yes, when the body moves along a circular path with a
uniform speed. it possesses centripetal acceleration.

nowledge BGOSTER

Centripetal acceleration Is the property of motion of a
}l . body traversing a circular path.
Q10. If the displacement of a body is proportional to the
square of the time elapsed, what type of motion
does the body possess?

Ans. The body possesses a unlform accelerated matlon.

Q1l. What can you say about the motion of an object
whose distance-time graph Is a stralght Line parallel
to the time axis?

Ans. The oblect Is statlonary.

Q12. Figure shows the displacemont-time graph of four
children A, B, C and D. Which child has the highest

velocity?

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.
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Ans.

Q1ls.
Ans.
Q 14.

Ans.

Q1Is.

Ans.

Q 16.

Ans.

Q1.

Ans.

q1le.

Ans.

Q19.
Ans.

B
T D
=
1]
£ 5
®
2 A
2
@ Time —e

Velocity = Slope of displacement-time graph.
Since, the slope af child B Is greater than aother
children. so. child B has the highest velocity.
What is the slope of the displacement-time graph
when the body is in uniform motion?
The slope of the displacement-time graph shows the
value of the uniform velodity.
What is the quantity which is measured by the area
occupied below the velocity-time graph?
Displacement Is the quantity which Is measured by
the area under velocity-time graph.
Velocity-time graph of a body is shown in figure.
What conclusion can be drawn about the type of
motion?

oo
i
T

R ——
(o]

I

T

b
-
L]

Velodty (ms™)
£

Time (g) e
The body Is In unifarm maotlon.

Velocity-time graph of a body is shown in figure. What
conclusion can be drawn about the velocity of the
body from this graph?

ﬁm—
I sl

—
1 i
Ll L g

5 10 15 20 25 30

U)o
The body Is moving with a constant veloclty of
4ma,
Can a body have constant speed but varlable
velocity?
Yes, a body In unifarm clrcular motion has constant
speed but due to the chonge In direction of motion,
its veloclty changes at every polnt
If the acceleration of a particle Is constant In
magnitude but not In direction, what type of path Is
followed by the particle?
The particle follovss a clrcular path.
Why is the motion of a clrculating fan non-uniform?

The matlon of a circulating fan Is non-unifarm because
the direction of motion changes at every paint

-/ Shﬂl't Answer Type-l Questions N)

Q L Distinguish between distance and displacement.

Ans. Distance: The length of the actual path between the
initial (Le. starting or reference point) and the final
position of a moving object in the given time interval
is known as the distance travelled by the abject.
Displacement: The shortest distance between the
initial position and the final position of a moving
abject in the given interval of time is known as the
displacement of the object.

Q2. Two cars moving in opposite directions cover the
same distance d’ in one hour. If the cars were
moving in north-south direction, what will be their
displacement in one hour?

Ans. Since both the cars are covering the same distance
‘d' In one hour. their velocity will be the same. Hence,
the displacerment of each car will also be 'd’ along
north and south respectively.

Q3. The displacement of a moving object in a given
interval of time Is zero. Would the distance travelled
by the object also be zero? Justify your answer.

Ans. No. even though the moving object comes back to Its
Initlal position, the distance travelled Is not zero.

Q4. What is meant by uniform motion? Can you think of
an example of a body in uniform motion?

Ans. A body Is ¢aid to be In uniform mation If It covers
equal distances In equal Intervals of time, e.g.. a car
moving In a stralght Une shows uniform motian If It
covers equal distances In equal Intervals of time.

Q5. Usha swims in a 90 m long pool. She covers 180 m
in ane minute by swimming from one end to the
other and back along the same stralght path. Find
the average speed of Usha. (NCERT EXANPLE)

Sol. Tatal distance covered by Usha In 1 min is 180 m.
Digplacement of Usha Is 1min « O m

Total distance covered
Total time taken

Average speed =

Tmin
60 s

E]BUm 1BUrn><
Imin  1min

w3 m S“

Q 6. The odometer of a car reads 2000 km at the start of
a trip and 2400 km at the end of the trip. If the trip
took B h, calculate the average speed of the car in
kmh-1and ms-i, (NCERT EXAMPLE)

Sol. Distance covered by the car.
5= 2400 km — 2000 km = 400 km

Time elapsed, £= 8 h
Average speed of the car Is,
§ 400km

[0 e [

v
LLE 8h

I(_m)< 1DUOmx 1h
h 1Tkm  3600s

The average speed of the car Is 50 km h-'or
13.9 m s~

w 50 km h-!

w50 w139 msg!

b e e e e e e e e e e e e e e e e e e —— — — — —
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Q7.

Ans.

Q8.

Q9.

Q lo.

QL

Ql2.

Qla.

Get More Learning Materials Here : &

Ans.

Ang.

Ans.

Ans.

Ans.

Ans.

Distinguish between speed and velocity.

(NCERT INTEXT)
Speed Is the rate of change of distance. It is a scalar
quantity and Is always posltive.
Veloclty Is the rate of change of displacement It Is a
vector quantity and can be posltive, negatlve or zero.
A body is moving with a uniform velocity of 10 m g1,
Find its velocity after 10 s.
As the motlon Is uniform, therefore the velacity of the
body will remain the same even after 10 s. Therefore,
the velocity of the body will be 10 m s-!
Give one example each to differentiate between
uniform acceleration and non-uniform acceleration.
The oblect has a uniform acceleration If Its veloclty
changes by an equal amount In equal intervals of
time, e.g. the motion of an object falling freely from
the top of a building.
On the other hand. if velocity of an object changes by
an unequal amount In equal intervals of time. then it

has a nan-uniform acceleration. e.g.. the motian of a

bus on a hilly track.
An object P is moving with a constant velocity
for 5 minutes. Another object Q is moving with
changing velocity for 5 minutes. Out of these two
objects, which one possesses acceleration? Explain.
ChangeIn veloclty

Time taken

Acceleration =

Since. the velocity of object P Is not changing aor
change In veloclty of the oblect Is zero, thercfore,
oblect P has no acceleration,

On the other hand. there is a change in velocity of the
oblect Q. This indicates that It possesses acceleration.

What is the nature of the distance-time graphs for

uniform and non-uniform motion of an object?

The distance-time graph for uniform motion Is a

stralght line. not parallel to the time axls.

The distance time graph for non-uniform motion is

not a stralght line. It can be a curve or a zlgzag line.

not parallel to the time axis.

Plot velocity-time graph of a body moving with a

constant or uniform velocity.

Veloclty-time graph:
A

A B
T 5-—0—?—-.—0-—-?
e300
= 24 ': E
£ z e
o 1+ ' '
g M HA
B 1 23 4 5

Time (s) —»
How do the equations of motion for
moving with a uniform velocity change?
Glven, 0w 0, . Vou+alt=uU

an object

Saut+1/2at? =ut and

Vieu? 4205l orveu

Q14. A car starts from rest and attains a velocity of
10 ms~1in 40 s.The driver applies brakes and slows
down the carto 5 m s~! in 10s. Find the acceleration

of the car in
Sol First case:

both the cases.

Initial velocity. u=0
final velocity, v=10m s,

Time.

Using,

t=40s
a="?

V=Uu
Q=—-

¢

(10-0)ms™ .

ag=+——L = =0.25ms
40s

Second case:
Initial velocity. u= 10 m 5™
Final velocity, v=5m s

Time,

Using,

t=10s

ge?

V=u
a= .

(

(B-10)ms™ B 5 5

08—tz — M5 “ = -0.5ms
108 10

In first case. car Is accelerating while In the second
case, the car Is retarding,

Q5.

What is unHform clrcular motion? How Is uniform

circular motion regarded as an accelerated motlon?

Explain.
Ans.

The clrcular motlon of a body with a uniform speed

is known as uniform circular motion. When a body
possesees a unlform clrcular motlan,

its valocity
changes due to the continuous chanpe In the direction

of its motlon. Hence. the body Is In accelerated

motion.
Q 16.

What Is the difference between uniform motlon In a

straight line and untform clrcular motion?

Ans, Basls of

Difference

Uniform Mation In
a Stralght Line

Unifarm Clrcular
Motion

Effect on
direction of
motlon of
object
Effect on
occeleration

The direction
of motion af an
oblect remalns
unchanged.

If an object

moved with o
constant speed.
acceleration af the
object Is zero.

The dlrection
of motion of an
object changes
continuously.

In uniform clrcular
mation, tho object
moves with a
constant speed but
the motion of the
object Is accelerated
maotion

‘@9 Short Answer Type-Il Questions N

Q1. A taxi driver noted the reading on the odometer
fitted in the vehicle as 1052 km when he started
the Journey. After a 30 minutes drive, he observed
that the odometer reading was 1088 km. Find the
average speed of the taxl.

Sol Distance travelled by the taxi = (1088 — 1052) km
w I6km

|
|
|
|
|
|
|
|
|
|
|
|
|
|
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|
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1
Time taken «= 30 min m—z—h

.. Average speed of taxi
_ Distance  36km
- Time 1

Eh

=72kmh™!

72x%ms-‘ w20ms™

Hence. the average speed of the taxl ls 20 m g~

Q2. A car moves with a speed of 30 km h™ for half an
hour, 25 km h~! for one hour and 40 km h~? for two
hours. Calculate average speed of the car.

Sol. Given, time taken, t,» 05h, &, «w1h t;= 2 h

.*. Total time. te b+ 0+ L
=05+1+2=35h
Now, speed. v, « 30 km b, v, « 25 km b~
v3=40 km h™
dy= vty = 30 x 0.5 = 15 km
dy = Voty = 25 x 1= 25 km
and dy = Vaty w40 x 2 = B0 km
.'. Total distance. dw d,+d, + d,
w154 25+ 80 » 120 km
Total distance
" Totaltime

.". Dlstance.

Average speed =

@ E L @ w 34 3 km 'h—'1
t 35
Hence. the average speed of the car Is 34.3 km h™",
Q3. Define speed and velocity. Write their SI units. A
body is moving with a velocity of 15 m s If the
motion Is uniform, what will be the velocity after 10 s?

(i) Which part of the graph shows retarded
motion? Also calculate the retardation.

(iii) Calculate the distance travelled by the body In
first 4 seconds of the journey.

Ans. (I) OA part of the graph showss accelerated motion
as velocity of the bady Is Increasing with time.
Acceleration,

v-u (4-0)ms™

B t  (4-0)s

nowledge BGOSTER

L If velocity of an object decreases with time, then
Wy it is said to have negative acceleration. Negative
/T acceleration Is also called retardation or deceleration.

m]mﬁpz

() BC part of the graph shows retarded motlon as
velocity of the body Is decreasing with time.
Retardatlon,

V=u _ (0-4)ms™ B

t  (14-10)s
Here, negative sign shows retardation.
(ill) Distance travelled by the body In first 4 seconds
= Area under OA part of the graph
= Area of A OAD

:%xba%xheightm%xqwqmcr‘ =Bm

Hence, the distance travelled Is B m.

Q6. Agirl walks along a straight path to drop a letter in
the letterbox and comes back to her Initial position.
Her displacemont-time graph is shown In figure.
Plot a veloclty-time graph for the same.

(NCERT EXEMPLAN)
Ans. Speed is the distance travelled by an object In a given _
time. Its Sl unitis m s~ E 1oobeenenns
Veloclty Is the speed of an object moving In a direction J§ I 5
or the displacement of an object In unlt time. SI unit E i
of velocity Is m 5! % 3
Since, the motion Is uniform. therefore there will be o 5 5.:10 55
no change in the velocity of the body and hence Its TImQ (5) wmes
velocity will remain 15 m s~ Ans. Veloclty from O to 50 ¢ Is
Q4. Velocity-time graph for the motion of a body is yoehs_100-0 5 o
shown below: ' At 80-0
74 0-100
ol and veloclty from 50 st0 1005 Is v, Dm
T T w—2m s
v A+ Veloclty-time Graph:
(m ﬂ_i) 3+ 'y
2+ 2
1T 1 14
e T
O 2 4 6 8 10 12 14 16 E of—= ’
t (5)—> E‘ 20 40 |60 80 J100
Answer the following questions: -é_l‘
(I) Which part of the graph shows accelerated =2
motlon? Also calculate the acceleration. * TIMQ (3) s
L e e e e e e e e e e e e e e e e e e e e e e
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Q 6. Make a velocity-time graph from the following

distance-time graph.

T 50+
£ “0f
v 30+
(¥}

& 204
n

(m] lU—-

0

2 4 6 8 10
Time (5)==

Ans. From the graph. we have

veloclty after 25 = JZE =Bmg"!

velocity after és:i—D:Sms"

and veladty after GSE%GSFHS'[

Since velocity is constant, acceleration will be 0. So,
velaclty-time graph will be a stralght Une parallel to
time axis.

lD 4

(=21 mw
s L
T T

Velocity (m 5~)—»
-

]
b
T

0 2 4 6 8 10
Timo (g) s

Q7. Starting from a stationary position, Rahul paddles

his bicycle to attain a velocity of 6 m s In 30 s.
Then he applies brakes such that the velocity of
the bicycle comes down to 4 m s in the next 5s.
Calculate the acceleration of the bicycle in both the
cases. (NCERT EXAMPLE)

Sol. In the first case:

Initlal velaclty, u = 0;

final velocity, ve6ms™
time, t=300.
We know that

Substituting the glven values of u, v and t In the
above equation, we get
s (6m g '=0Oms™)
309
2

w().2mg"
In the second caso:
Initial velocity, uw 6 m s-!
final velacity, vedmia™

time, twbs,
sF =
Then. a:(ams Ems)
g
a—=0.4m 5'2

The accelaratlon of the blcycle In the first case In
0.2 m s~ and In the second case, It Is 0.4 m s™2,

Q8.

Sol.

Q9.

Sol

Q 10.

Sol

A driver applies the brakes and slows down the
velocity of the bus from 80 km h~! to 60 km h™1 in
5 s. Calculate the acceleration of the bus.

Given, initial velocity, uw B0 km h~!

80 x %m 5'e2222 1M

and final velocity. v= 60 km h™!

=60 x %m s'=16.67ms™

Time.t=55s
Acceleration, a="?
We know that

vV-=u
a=

t

(16.67-2222)ms” -555ms™
5s 5s

=-111m g~ |e. negative acceleration.
Hence, acceleration of the bus Is =111 m ¢-2.

A car starts from rest and acquires a velocity of
54 km h~1in 2 minutes. Find:

(1) the acceleration and

(ii) distance travelled by the car during this time.
Assume, motion of the car Is unlform.

Here. Initial velocity, u= 0
5 5 4
Final veloclty, v = 54 km h™' = 54 Xs=ms ' 15msg™
Timetw2minuw2x60wl205 gw? su?
() Using, v = u + at. we get

po Yoy _(15-0) me”' 1
t 1205 g8

ma~

1
() Using s = ut +50f2 . we get
VR (PR x(1205)2
2 B

m%xQOxQOmmgUOm

A child drops a ball from a height of 10 m,
Assume that its velocity increases uniformly at a
rate of 10 m 52, Find:
(i) the velocity with which the ball strikes the
ground and
(il) the time taken by the ball to reach the ground.
Here, s v 10m, aw 10 m 672
vuel (™ ball was simply droppad)
vu? fuw?
(I) Using v2 « u? = 2 as. we get
WV—0e2x10ms?x10m
or v = 200 m? 92

or vy 200 IT]ZE_2 w 14.14 m ﬂ']

(I) Using v = u + at. we get

1414«0+10tort m%m 1414 5

b e e e e e e e e e e e e e e e e e e —— — — — —
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Q1L A car starts from rest and moves along the X-axis
with constant acceleration 5 ms~2 for 8 seconds. If it
then continues with constant velocity, what distance
will the car coverin 12 seconds since it started from
the rest? (NCERY EXEMPLAR)

Sol The distance travelled In first 8 secands.
x,=04+= (5)(9.)2 = 160m

At this polnt. the velociw.
veuy+at=0+(5x8)

=40 ms”!
Therefore, the distance covered In last 4 seconds,
X, = (40 x4) m =160 m

Thus, the total distance.
X=X, + X, = (160 + 160) m
=320 m
Q 12. An artificlal satellite is moving in a clrcular orbit of
radius 42250 km. Calculate its speed if it takes 24 h
to revolve around the earth.

Sol. Glven, radlug of the clrcular orblt, re 42250 km
Time taken to revolve around the earth. t= 24 h
Speed of a clrcular moving oblect.

o 2RC_2x314x 42250
t 24
= 11055.42 km h~!

Hence, the speed of the artfficlal satellite Is
11055.42 km h-',

“@J Long AnSWer type Questions \)

QL Using following data, draw time-displacement
graph for a moving object: (NCERT EXEMPLAR)
Time (s) 0(2|4|6|8(10|12|14|16

Displacement(m) |0 |2(4|14|4|6 1 4|2 | 0

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

x (M) —
N
t

We know that.
Changeindisplacemant
Total time taken

Average veloclty =

Average velocity for first 4,

4-0 4 &

(As xremains the same from 4 to B seconds. velocity
is zero)
0-6

=-—1 5_1
B=1m

For last6s. V=

Q 2. The velocity-time graph of a body Is shown in the

following figure. Answer the following questions.

Y
)

Lo
(=]
1

b
(w]
1
-

Velocity (m s~ 1)—

— E ..
10 20 30 40
Time (5) s

(1) State the kind of motion represented by OA and
AB.
(ii) What is the velocity of the body after 10 s and
after 40 s?
(iii) Calculate the negative acceleration of the body.
(iv) Calculate the distance covered by the body
between 10th and 30th second.

o
b
x

Ans. (I) OA represents uniform acceleration and A8
represents zero acceleration or constant
velocity.

() Velacity of the body after 10 ¢ = 20 ms~! and
after 40 s, it will be O Le, body comes to rest.
(iif) Nepative acceleration (Retardation)

0-20 =20
~40-30 T“zm]ﬁ

(Iv) Distance between 10th and 30th second
=(30-10)s x 20 m s~
w 400 m

Q3. An insect moves along a circular path of radius
10cm with a constant speed. It takes 1 min to
move from a point on the path to the diametrically
opposite point. Find:

C

(I) the distance covered

(ii) the speed
(1) the displacement
(iv) the average velocity

Sol. Let the Insect wags at A Inltially and It moves along
ACB to reach the opposite polnt & In 1 min.
() The distance covered In 1 min « nr
w 314 % 10 = 314 cm

Distance 314 214 em min-!
Tim 1

(Il) Speed w

—g" 7" 1ms (i) Displacement, ABw 2re= 2 x 10« 20 cm
4-4 0 (Iv) Average velocity. v,, Displacement | ZD;rn
For next 4 s, v::B 2% —=0mg” Time b
-a 9 w 20 cm min-!
a——— A A a——— A A a——— A A a——— A A A A a—— a——— A A A A A a—— a—— A J
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& Chapter Test

Multiple Choice Questions
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Q2.

Q3.

Q4.

A quality has a value of -6 m/s. It may be the:
a. speed of a particle

b. velocity of a particle

c. position of a particle

d. displacement of a particle

Calculate the speed of the tip of second’s hand of a
watch of length 1.5 cm.

a. 34 cm/s

b. 0.16 cm/s

c.2cm/s

d. 0.05 cm/s

What is the Sl unit of acceleration?

a.m b. m/s

. m/s? d. ma?

Acceleration Is a vector quantity which indicates
that its value:

a. Is always negatlve

b. Is zero

c. can be posltive, negative or zero

d. Is always positive

Assertion and Reason Type Questions

Directions (Q Nos. 5-6): Each of the following questions
consists of thwo statements, one is Assertlon (A) and the other [s
Reason (R). Select the correct answer to these questions from the
codes (a), (b), (c) and (d) as given below:

d.

Q6.

Both Assertlon (A) and Reason (R) are true and Reason
(R) Is the correct explanation of Assertion (A).

Both Assertion (A) and Reason (R) are true but Reason
(R) Is not the correct explanation of Assertion (A).
Assertion (A) is true but Reason (R) is false.
Assertion (A) s false but Reason (R) is true.

. Assertion (A): An object may have acceleration even

if it is moving with uniform velocity.

Reason (R): An object may be moving with uniform
velocity but it may be changing its direction of
motion.

Assertion (A): Veloclty-time graph of a particle
in uniform motlon along a stralght path is a line
parallel to the time axls.

Reason (R): In uniform motion the velocity of a
particle increases as the square of the time elapsed.

Case Study Based Question

Q 7. Rahul was driving on a bicycle along a straight

road, first, he rides towards the east and then comes
back to its initial position and the below graph is

used to represent this change in displacement with
respect to time.

Displacement (m)
i

D Il L

6 7 8 9 1011 1.

me (s) —»

(o]
(%5}
o
— == ===

Read the given passage carefully and give the
answer of the following questions:
(i) From the given graph the velocity between
Aand B I8 cianainniiaiais .
a. 0.1 km/hr
b. 1m/s
c.20m/s
d. ~1m/s

(ii) From the given graph the velocity between C
and D 18 o ,
a. 0.1 km/s
b. Tm/s
c. ~1m/s
d-20m/s

(111) In the glven case which of the following graph
correctly represents relation between velocity

and time?
A A
D
5. m/s b m/s R
B C -
5
\ [
! A
d. j
m/s =
E mif A B C D 2] S
e 0
g Y

(lv) The average spead of a body can never be

a, Zero

b. less than 1

c. greater than 1

d. None of the above

Very Short Answer Type Questions

Q 8. Can the speed of a body be negative?
Q9. Define the term velocity.

b e e e e e e e e e e e e e e e e e e —— — — — —
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I Short Answer Type-I Questions

I Q10. State if the following situations are possible by

QL

Ql2.

giving an example of each of these:
(i) A body is moving with a constant acceleration
but with zero velocity.
(i) A body is moving horizontally with an
acceleration in vertlcal direction.
The data regarding the motion of two different
objects A and B are given in the table.

Firen Distance travelled| Distance travelled
by A (inm) by B (Inm)
9:30 AM 5] 2,
9:35 AM 10 10
9:40 AM 15 19
9:45 AM 20 25
9:50 AM 25 25

Examine them carefully and state whether the
motion of objects is uniform or non-uniform.

A train travels the first 30 km of 120 km track with
a uniform speed of 30 km h-1. What should be the
speed of the train to cover the remaining distance of
the track so that its average of the track so that its
average speed is 60 km h-! for the entire trip?

Short Answer Type-II Questions

Q13.

Q14

Q15.

Joseph jogs from one end A to the other end B of a
straight 300 m road in 2 minutes 30 seconds and
then turns around and jogs 100 m back to point Cin
another 1 minute. What are Joseph's average speeds
and velocities in jogging:

(i) from A to B and

(ii) fromAto (7
A stone tied to one end of a string is rotated in a
circle. Explain what happens when the stone is
released.

(a) Identify the following graphs and answer the
questions :

! i
E E
oy 2
% g
g g
O  Time (s)}—» O  Time (s)—»
(a) (b)

/

0] Time (s)—»

(c)
() Which of the graphs

acceleration? Why?
() What do you Infer from the graph where
velocity-time graph is parallel to the time axis?

ty (m/s)—

Veloc

indicate negative

(iff) Which of the graphs represent a body moving
with inftial velocity not equal to zero but with
constant acceleration? Justify your answer.

Long Answer Type Questions

Q 16. Following figure shows the distance-time graph of

three objects A, B and C. Study the graph and answer
the following questions:

12§ BEHrH e
€
= 8 4
]
o
m
Bt
[ i
44
04 0.8 13 16

Time (hr) ————

(i) Which of the three is travelling the fastest?
(1) Are all three objects ever at the samae point on
the road?
(Il1) How far has C travelled when B passes A?
(iv) How far has B travelled by the time it passes C?

Q17. A car starts from rest and attains a velocity of

10 m s~1 in 40 s. The driver applies brakes and slows
down the carto 5 ms~1in 10 s.Find the acceleration
of the car In both the cases.

®

L
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