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Multiple Choice Questions (M.C.Qs)

Tick mark {¥') the correct answer: )

| Scalar quantitieshave_____ and suitable unit.
{a) magnitude fb) direction {c} bothaandb {d) Hone of them
Vector quantities have along with magnitude and unit.
{a) magnitude {b) direction fc}) bothaandb {d) Mone of them
Which one is a vector quantity?
{a) Mass fb) Weight fe) Time (d) temperature
Which one is a scalar quantity? .
fa) Time fb) Force fc) Velocity fd) Acceleration
Distance is a guantity.
{a) Wector {b) Scalar fc} bothaandb {d) Hone of thess
What is 5.1 unit of acceleration?
{fay ms ) ms? {c} nm (d) mis

. | What is a 5.1 Unit of velocity?

{a) Nm (b) ms (c) ms (d) mls

| Shortest distance between two points is called:
{a) distance {b} speed - {c) displacement {d) welocity
The branch of physics which is related with the study of motion of objects is called:
(a) thermodynamics (b) kinematics {c) dynamics {d} mechanics
The word kinematics is derived from Greek word “Kinema" which means:
{a) motion (b} rest fc) speed {d} body

The branch of Mechanics which deals with motion of objects without reference of force which
cause motion is called:

fa) thermodynamics (B) kinematics {€) dynamics {d) mechanics
| All objects in universe are:
fa) in maotion {b) at rest fc) oval in shape . fd) HNone af them
Types of motion are:
fay five fb) four {c) three {d) two

. | Motion of a body along a straight line is called:

fa) translatory motion (B) random motion  (¢) vibratory motion (d) linear motion

The motion of a rider on the Ferris wheel is an example of:

(@) circular motion (b} rotatory motion (¢} random motion  {d) wvibratory motion .
Back and forth motion of a body about its mean position is called:

{a) vibratory motion  (b) oscillatory motion (€) Both 'a’ & "B’ {d) Mone of them
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1)

The motion of the clock’s pendulum is an example of:

{a) circular motion (b} rotatory motion (c) translatory motion (d) vibratory motion
The body moves back and forth about mean position in:

{a) vibratory motion (b) rotatory motion (c) circular motion (d)} translatory motion

- | Its 5.1, unit is meter.

{a) Distance {b) Displacement {c) Both'a'"& ‘D' {d} HMone of these

.—:—Js the expression for:

{a) speed (b) velacity fc) Both‘a'&'b’ {(d) Maone of these
Speed of an object in a certain direction is:

{a) acceleration {b) velocity fc) displacement {d) distance
Acceleration is produced whenever:

fa) the velocity of an object changes {b) direction of motian of the object changes
{c¢) Both'a'& ‘b {d) Hone of these

Due to decrease in velocity, acceleration will be:

{a) positive & i3 in the direction of velocity

(B} negative & is in the direction of velocity

{c) positive & is opposite to that of change velacity

{d) negative & is opposite to that of change velocity

Density is a:

fa) scalar quartity (b} vector quantity (¢} Both'a' &b’ {d) Mone of these
The gradient an the distance-time graph Is numerically equal ta the:

{a) acceleration {b) speed {c) force {d) momentum
When bus travels with non-uniform speed, the distance time graph is a:
(a) broken line {b) straight line (e} circle (d) curve
The gradient on speed - time graph gives the:
(a) acceleration ib) speed fc} force {d} momentum
The basic equations of motion for bodies moving with uniform acceleration are:
{a) two (b) three {c) four (d) five
v, +at =
(a) as . (b) 2as fc) v, (d) v}
S=y i+ b LA
z
(a) v, (b) v} fc) at {d) at

i L .

fa) v+, (b) vi+vi (c) v;-v, (@) vi-v

if two stones of different sizes are dropped from same height simultaneously, which of them
will hit the ground first?

{a) Heavier stone {b) Lighter stane

{c} Both hit the ground at the same time {d} Depends on the weather

The value of acceleration due to gravity ‘g’ near the surface of earth is found to be:

{a) 9.81 ms? (b) 9.81 ms' (c) 9.81ms (d) 9.81 ms?

Gravitational acceleration is taken negative for objects moving:

{a) upward {b) downward fc) left direction {d) right direction
o
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;¥ A @ Short & Detailed Answer Questions

ln"ﬂdl.fﬂﬁﬂn ' "-
-~ ¥ - e il RS 7 TS LT .-__....qu.-.'._
When we throw a ball straight up in the air, how high does it go? When a glass slips from our hand, how much §

tirne do we have to catch it before it his the ground? How will we describe the motion of a jet fighter being i

catapulted down the deck of an alrcraft carrier? These and some other similar questions we will learn to
answer in this unit.

m ﬂej“ ne mechamc: )

Mechanics: The branch of physics which is related to the study of the motion of cbjects is called
Mechanics.

It is divided into two parts.

{i) Kinematics (i) Dynamics

EXD oefine kinematics. )
Ans:  Kinematics: The word kinematics is derived from the Greek word “Kinema" which means mntidi'i'

Kinematics is the branch of Mechanics which deals with the mation of objects without reference tn
farce which causes mation. :

g Lt T T Y e

s S 5 e e T

'Hi’hen is a bodr said ro be in the state ar rest? }

Ans:  Rest; If we have a look around in our classroom, we can observe various things like tables, cha'1|;s.

books etc. all are in the state of rest. A car is in a state of rest with respect to trees and bushes
around it. Thus rest can be defined as:

A body is sald to be at rest if it does not change its position with respect -
ta its surroundings.

A train is stationed at the platform. A person can notice that the train
does not change its position with respect to surroundings; hence the
train is in a state of rest.

R e
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m Define motion. )

Motion: When a truck starts moving, its position continuously -
changing with respect to its surroundings. Now we can say that the | -
truck is in motion, Thus motion can be defined as:

A body is said to be in motion if it changes its position with respect .'
to its surroundings.

-3 How are rest and motion related to each other? )

Ans:  Restandmotion are related to each other: Mo body in the universe is in the state of absolute rest
or absolute motion. If a body is in the state of rest with respect to
some reference point at the same time, it can also be in the state of |
mation with respect to some other reference point.

Far example, a passenger sitting in a moving bus is at rest because
the passenger is not changing their position with respect to other
passengers or objects in the bus as shown in the given figure. But
for another observer outside the bus noticed that the passengers |
and objects inside the bus are in motion as they are changing their
paosition with respect to the chserver standing at the road.
Similarly, a passenger flying cn an aeroplane is in metion when observed from the ground but at the
same time, he is at rest with reference to other passengers on board.

m How many types of motion are there? )

Ans:  Types of Motion: We observe around us that all objects in the universe are in motion, However
the nature of their motion is different, some objects move along a circular path, other mave in a
straight line while some objects move back and forth only. There are three types of motion.

{i) Translatory motion (linear, circular and random)
(i) Rotatory motion (1if) Yibratory motion.

Define Translatory Motion. )

Ans:  Translatory Motion; Different objects are moving around in different ways. We can abserve how
various objects are moving. A train is moving along a straight track in the given figure. We can
observe that every part of the train is moving along that straight path.

This is called translatory motion. Translatory motion can be defined as:
When all points of a moving body move uniformly along the same straight line, such motion is
called translatory motion.
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Define:

{a) Linear motion (b) Circular motion _ [5} nm motion )

(a) Linear Motion: We observe many objects moving along a
straight line. The motion of a bus in a straight line on the road is
called linear motion. Thus the linear motion can be defined as:

The motion of a body along a straight line is called linear motion.

{b) Circular Motion:; An artificial satellite
moving arcund the Earth along a circular path is an example of
circular motion. Thus circular motion can be defined as: \
The mation of a body along a circular path is called circular motion.

Brownian motion

I
(c) Random Motion: We have cbserved the motion of flies, | 8 - °
i
|

insects and birds. They suddenly change their direction. The path of
their motion is always irregular. The random motion can be defined as:
The irregular motion of an object is called random motion.

The motion of butterfly, house fly, dust and smoke particles along . o
zigzag paths are examples of random motion. The motion of the .ﬁ‘ e o o
particles of a gas or a liquid known as the Brownian motion which is | ____% % L c: “i
an example of random motion.

D Pertoe rotatory motion with examples; )

Ans:

Rotatory Motion: If we notice the type of motion of a fan and a spinning top, we will find that
every point of the top moves in a circle around a fixed axis, Thus every particle of the top
possesses circular motion,

. by e
spinning top . A Wheel Ferris Wheel

But the top as whole moves around an axis which passes through the top itself so the motion of the
top is rotatory. Thus rotatory motion can be defined as: ’

The mation of the body dround a fixed axis which passes through the body itself is called spin ar
rotatory motion.

The motion of a wheel about the axle, the motion of a rider on the Ferris wheel are some examples
of rotatory motion.

S Vel apretiat )

Ans:

Vibratory Motion: If we look at the motion of a child in a swing when the swing is pulled away
from its mean position and then released, the swing starts moving back and forth about the mean
position. This type of motion is called vibratory or oscillatory motion. Thus vibratory mation can be
defined as:

The back and forth motion of a body about its mean position is called vibratory or oscillatory motion.
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There are many examples of vibratory or oscillatory mation in daily life. For example, the motion
of the clock's pendulum.

EXE) How can we describe the motion of an object? )

Ans:  The motion of an object can be described by specifying its position, change in position, speed,
velocity and acceleration.

m_ﬂlﬂ'it distance and displacement. )

Ans:  Aperson can use three different paths to move from place A to place B,

Distance: If a person moves from point ‘A’ to point ‘B’ then the total
length of the curved path 1s called the distance moved by the body.
Displacement: Actual distance moved by a body from a point ‘A" toward
point "B’ in a straight line (dashed line) is called displacement,
If a body travels a path *AB' and returns back to point ‘A’ after taking
anather path ‘BA’ (path 2) then the total distance travelled by the body
will be the length of the path, hawever, its displacement will be zero, as
the initial and the final points are the same,

m_ﬂuﬁni speed, average speed and uniform speed. )

Ans:  Speed: The speed of an object determines how fast an object is moving. It is the rate of change of
position of an cbject. There are many ways to determine the speed of an object. These methods
depend on the measurement of two quantities: '

(1) The distance traveled . (1) The time taken to travel that distance

Thus the average speed of an object can be calculated as:

distance traveled
time taken

5

v-—-l-

Speed =

Speed is a scalar quantity and its 5.1 unit fs ms-,

Average Speed: The equation for average speed in symbols More ;
can be written as: Information:

The average speed of different
animals and objects.

V=3
¢ animal/Object Speed (kmh*)

where “V" is the speed of the object, “S" distance traveled by it | White—tailed deer 48
and “t" time taken by it, Thus average speed can be defined as: oadid el
Distance covered by an abiect in a unit time is called speed. :;::: e Lm =
Uniform Speed: The abave equation gives only the average speed | Grand Prix car 360
of the body it cannot be said that it was travelling with uniform Passangar jel S00
speed or non-uniform speed. For example, a racing car can be | o™ 1200
timed by using a stopwatch over a fixed distance say, 500m. e —

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 30 of 186)



For more notes & academic material visit our Website or install our Mobile App

Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp
PHYSICS NOTES FOR CLASS 9™ (FOR SINDH)

Dividing distance by time gives the average speed, but it may speed up or slow down along the way.
Anabject covers an equal distance in an equal interval of time its speed is known as uniform speed.

m_ﬂuﬁne velocity, average velocity and uniform velocity. )
Ans:  Velocity: Velocity means the speed of an abject in a certain direction. Veelocity is a vector quantity.
Thus the velocity of an object can be defined as:
The rate of change of displacement with respect to time is called velocity.
.. Change in displacement
Velocity = time taken
Ad

t
Here d is the displacement of the moving object. It is the time taken by the object and v is
velocity. 5.1 unit of velocity is ms=.
Average Velocity: The velocity of an object is constant when it moves with constant speed in
one direction. The velocity of an object does not remain constant when it changes direction
without changing its speed, or it changes speed with no change in direction. Thus the average
velocity of an object is given by

total displacement
total time taken

Uniform Velocity: A body is sald to-have uniform velocity if it covers equal distance in an equal
interval of time in a particular direction.

Velocity =

Deﬂne acceleration and ur__lifurm acceleration. )

Ans: Acceleration: An object accelerates when its velocity changes. Since velocity is a vector quantity
so it has both magnitude and direction. Thus acceleration is produced whenever:
i) velocity of an object changes.
(i) direction of motion of the object changes
(i)  speed and direction of motion of the object change.
Thus acceleration can be defined as:
The rate of change of velocity of an object with respect to time is called acceleration.

change in velocity
Acceleration = " —y—
AV
a=—r— o AVE W=
t
as= ¥i— ¥
—

Acceleration is a vector quantity. Its 5.1 unit {s metre per second square (ms™).

When the velocity of an object increases or decreases with the passage of time it causes
acceleration. The Increase in velocity gives rise to positive acceleration. It means the acceleration
is in the direction of velocity. Whereas acceleration due to a decrease in velocity is negative and is
called deceleration or retardation. The direction of deceleration is opposite to that of change velocity.

= v P v

— o ——

The velocity of this car is increasing ! | The velocity of this car is decreasing

S —

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 31 of 186)



For more notes & academic material visit our Website or install our Mobile App

Website:

www.downloadclassnotes.com Mobile App: bit.ly/DCNApp
PHYSICS NOTES FOR CLASS 9™ (FOR SINDH)

21

Ans:

Uniform Acceleration: A body has uniform acceleration if the velocity of the body changes by an
equal amount in every equal time period.
When the change i.e., increase or decrease, in the velocity of an object is the same for every
second then its acceleration {s uniform when the velocity of an object is increasing by 10ms.
When the velocity of the object is decreasing is 10ms~* every second, the deceleration is 10ms-'.
Thus, unifarm acceleration can be defined as:
A constant rate of change of velocity is called uniform acceleration.
The uniform acceleration can be calculated by using the following formula:

Ao V-V

=2z BT
where v, = imitial velocity (in ms™")

, = final velocity (inms™")
time at which an cbiect is at final velocity v (in sec)
Av = change in velocity (in ms')
At = time interval between t, and t, (in sec)

P — sanaa

Explain scalar and vector quantities. )

~ =
L1} [ ] [ ]

All physical quantities are divided into two types based on the information required to describe
them completely.

(i) Scalars (i) Yectors

Scalars: There are certain physical quantities that can be described through their magnitude and
a suitable unit. This information is enough to describe them, for example, the mass of a
watermelon is 3kg, where 3 is the magnitude and kg is a suitable unit such guantities are called
scalar quantities. Thus we can define scalar quantities as:

The physical quantities that have magnitude and a suitable unit are called scalar guantities.

The other examples of scalar quantities are speed, temperature, mass, density etc.

Vectors: Some physical quantities need direction along with their magnitude and unit for their
complete description, for example, a bus traveling with a veloclty of 50ms™' in direction of the
north, The vector quantities can be defined as:

The physical guantities which are completely specified by magnitude with the suitable unit and
particular direction are called “vector” quantities.

Force, acceleration, momentum, torque and magnetic field are examples of vector quantities.

How can we represent a vector quantity? )

2]

Representation of Vector: Vector diagram is an easy way to represent N
a vector quantity. The directed line segment can be used to represent a | .
vector, The length of the line segment gives the magnitude of the vector 30"
and the arrow head gives its direction, For example, the given figure
represents the velocity of a car travailing at 50ms™ in the direction of 30°
MNorth of East.

i.“
my

Ans:

Describe distance-time and speed-time grupm.j

Graph gives the complete information about the motion of the object based on the measured
physical quantities such as distance, speed, time ete.

Distance-Time Graphs: A bus travels along a straight road from one bus stop to another bus stop.
The distance of the bus from the first bus stop is measured every second. The possible motion of
the bus is shown by three examples,
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distance/m

distance/Km

0 1 2 3 4 5§
time/minutes

time/s

Fig {a) - Uniform Speed " Fig (b) - Noneuniform speed Fig (c) - Object at rest

The vertical axis gives rise of the graph while the horizontal axis shows its run. The rise divided by
run is called gradient. The gradient on the distance—time graph is numerically equal to the speed.
When a bus travels with a uniform speed, the distance-time graph is a straight line. Fig (a) shows
graph of the mation of the bus with steady speed, the line rises 5Sm on the distance scale for every
1 second on the time scale.

Gradient = -ii = 5§

Thus speed = Sms™'
When a bus travels with non-uniform speed, the distance—time graph is a curve. Fig (b) shows the
motion of the bus, for this case the speed rises every second. 5o the bus covers more distance each
second than the one before.
When the bus stops at the next bus stop to drop or pick the passengers the time continues running
but the distance stays the same. The graph line is now parallel to the time axis which shows the
bus dees not change its position (fig c).
Speed-Time Graph: Speed-time graph tells us that how much speed is increasing or decreasing
avery second. Thus, the gradient on speed - time graph gives the acceleration of the moving object,
If the gradient is positive then acceleration is also positive. On the other hand, if the gradient is
negative then acceleration will be negative which is known as deceleration or retardation.
In graph (Fig a), the bus 5 at rest for an interval of 5 seconds. Therefore, the speed of the bus
remafns zero the entire time.
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In Fig (b}, the bus moves at a steady speed 20ms™! for 5 seconds, so the distance covered is 100m. The
distance is always the product of speed and time, therefare two magnitudes on the speed-time graph
(20 x 5 = 100) determine the distance represented through the shaded rectangle on the graph (Fig b).
Now suppose that once again the bus is accelerated as the speed of the bus increases at the rate of
5m every second, the distance covered in the next 5 seconds is determined by the shaded triangle
an the graph (Fig c).

The area of the shaded triangle is 2 (base = height). 5o the distance travelled is 75 meters.

On a speed-time graph, the area under the line is numerically equal to the distance travelled.

Eﬂc_r;!;e the first rqqt_:ﬁm ufmaimn_ )

Ans:  Equations of Motion: There are three basic equations of motion for bodies moving with uniform
acceleration. These equations are used to calculate the displacement (5), velocity (v}, time (t) and
acceleration (a) of a moving body.

Suppose a body is moving with uniform acceleration “a” during some time interval “t" its initial
velocity “v,” changes and is denoted as final velocity “v;". It covers a distance “S" in this duration of
time.
First Equation of Motion: The first equation of motion determines the final velocity of a
uniform acceleration body.
where v, = final velocity v, = initial velocity a = acceleration t = time
The average acceleration is the change in velocity aver a time interval.

change in velocity

5 time
V-V,

a=

at=v,-v;
& v;—vvat
This is known as the first equation of motion.

i e, R e e

'Hpiain the second rqﬁt'i:n of motian. D

Ans: The Second Equation of Motion: The second equation of motion determines the distance

covered during some time interval "t", while a body Is accelerating from a known initial velocity.
Vet ¥

As we know the average velocity =
From the first equation of motion, we know that v; = v; + at. Putting this value of v, we get:

(v; + at) + v vi+tat+y,
Average velocity = 3 = 3

Iy, + at 2y at

= = +
2 i 2
X )

= W, 4 ——at

1-’1 2

5
AstheS=vtarv -tTthe above equation becomes

1

5 =vb+ at

This equation is known as the second equation of motion.
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EXD) Derive the third equation of motion. )

Ans:

The Third Equation of Motion: The third equation of motion determines the relationship
between the velocity and the distance covered by a uniform acceleration bedy, where the time
interval is not mentigned.
Let us take the first equation of motion,

v, = v +at
By squaring the both sides of equation we get:

vl= (v, +at)?

vi=vls+2vat+alt?

1
R T I 1)

According to second equation of mation:
5= vt+ 1—2 at?
Therefore, equation (1) becomes:
'u’ﬁ = 'Hii + 2a(s)
2a5=vi-vl
This s known as the third equation of motion for bodies moving with uniform acceleration.

e¥FY) Describe the motion due to gravity.

Motion Due to Gravity: If two stones of different sizes are dropped
from the same height simultanegusly, we can observe that heavier and
lighter stones catch the same acceleration and hit the ground at the
same time. ;
To discover this Galileo Galilei carried out a series of experiments from
at leaning tower of Pisa and carefully observed that all objects catch
the same acceleration due to the gravity of the earth, The mass or size
of the object has no effect.

It was against the widely accepted claim of Aristotle that heavier
objects would fall faster than the lighter ane. A small feather and a
stone are dropped In an air-filled tube. Since air resistance greatly
affects the feather, so the stone falls faster. On the other hand, when a
feather and a stone are dropped in absence of air resistance, they
acquire the same acceleration and reach the bottom at the same time.
Acceleration due to gravity ‘g’ is a constant. Its value near the surface
of the earth is found to be 9.81 ms~, However, for ease of calculation
value of ‘g’ is approximated to 10 ms™2,

Gravitational acceleration is taken negative for objects maving
downward and positive for objects moving upward.

For the motion of badies under the influence of gravity, the equations of
motion are slightly modified. Where distance is taken as (S=h) and

acceleration is taken as g(a-=g). (@) (b
Therefore, equations of motion are taken as: A piece of feather and a
{i) V=V, + gt piece of stone dropped
L 1 together in an air Alled
(i) h=vt-— gt? glass tube (a) and an
1 evacuated air free glass
(i} 2ah =v,’ - v} . tube (b).
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Differences |

0 Differentlate between translatory mation, rotatory motion and vibratory motion,
Ans:  Distinguish between Translatory, Vibratory and Rotatory

Translatory Motion ; Rotatory Motion - Vibratory Motion

' The hDd'_.l' moves I'.':-au:k anl:l furth about
th! mean pasition,

A body moves along a straight line.  The spinning of a body about its axis, |

“Movement of an object from one | The motion of an cbject abouta

) - The body moves up and down.
place to another. | fixed point. ’ . o ¥
All particles of the rigid body move . The motion of a rigid body about a |
with the same velocity at every fixed axis. Every particle of the bbd:.r | &n object repeats its motion itself. I
instant of time, move in a circular path. i

@ What is the difference between distance and displacement?
Ans:  Difference Between Distance and Displacement !

s —— = s
| Distance Displacement :
+ The total length is covered by a moving body without |+ The distance is measured in a straight line in a |
rnenl'.inning l.he d‘lrer.l',lnn of motion. . particular line,
fe tisa scalar qq.lanmy. e It is a vector quantity.
L. Thes Iunitis mel:re (m). + The 5.1 unit is metre (m).
+ Distance covered can never be negatma It s al.wa:.ls ;
i= D t may be positive ative or Zero.
positive or zero. i faplmcammndmey S pa » Mg _
« [istance between two given points may be the same | « The displacement between two given points is always
or different path chnsen | he same,

@ Differentiate between vector and scalar quantities.
Ans: Difference Between Scalar and Vector Quantities

Scalar Quantities : ' Vector Quunt:tm N

| Vector guantities are specified by huth mainltude and
dlrechon

'I.nhclc:-r quanutles change ellher mm TJ'|e change in
i::‘r quagtres S e i magnitude or with the change in direction ar with the

change of both magnitude and dlre-ctian

e q““"l't‘ﬁ WL S M o i | Yector quantities cannot be added or subtracted
3. , or subtracted according to the ordinary rule of !
algebra - algebraically.

1. | Scalar quantities are speciﬁed by megnitude only.

| &

i | These are tepre'!.ented by bold-faced letters ar letters

4, These are represented hy.r urmnaﬂ_.l letters. . haﬂni a arrow over them e.g. A is read as vector A.

Ans:
Scalar Quantities B S Vector Quantities :
1. |t is the ratio between distance and time. | Il; 15th|=_- rat1u between dﬁpl.aoement nm;.tulr‘ne i
. 2_,__It1sa scalar quantlty S _ _. - _. It1sevectorquanl1-tr. _—
3.  Mathematically: Ve : | Mathematically: ?.F. %
F il (T — = i
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Ans:

01.

02,

03,

Scientific Reasons

Why gravity is taken negative for an object moving in an upward direction?

If a body is going upwards, the acceleration due to gravity is downwards and hence, it acts in the
apposite direction of the velocity. So, it is considered negative.

hy {,E-Ctjﬂ,,

D

[ Worked Examples of the Textbook )

A car travels 700m in 35 seconds what is the speed of a car?

Solution:
Step 1: Write the known guantities and point out quantities to be found.
d=700m t = 3% v =7
Step Z; Write the formula and rearrange if necessary.
d
Ve —

t
Step 3: Put the value in the formula and caleulate.
700 "
V= 5 = 20 ms

Thus the average speed of car is 20ms™.

The speed of a train is 108 kmb'.'"How much distance will be covered in 2 hours?
Salution:

Step 1: Write the known quantities and point out quantities 1o be found.

108 km 108 » 1000 m ' .

v = = = 30 ms”
h 3500s
t=12h =2x3600s = 72005
d =7
Step 2: Write the formula and rearrange if necessary.

d
W = —

t
d=vxt

Step 3: Put the value in the formula and calculate.
d = 307200 = 216000 m
Thus distance traveled by train is 216000m.

A bus starts from rest and travels along a straight path its velocity becomes 15ms™ in 5§
seconds. Calculate the acceleration of the bus?
Solution:
Step 1: Write the known quantities and point out quantities to be found.
v, = Oms™ v, = 15 ms™
L = 5second a =1
Step 2: Write the formula and rearrange il necessary.
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The acceleration of the bus is 3ms 2,

e
{ﬂ:. | A motorcyclist moving along a straight path applies brakes to slow down from 10ms™ to

— 3ms"in 5§ seconds. Calculate its acceleration.

Solution:
Step 1: Write the known guantities and point out quantities to be found.
v, =10 ms™ ¥, = Ims”!
t = 5second a =7
Step 2: Write the formula and rearrange if necessary.
V-V
==
Step 3: Put the value in the formula and calculate.
a_a-m —'.-'114 F
= a "

Deceleration of motorcycle is -1.4ms™2,
The negative sign shows the retardation in the opposite direction of velocity,

@ A car maving on a road with a velocity 30ms~', when brakes are applied its velocity decreases at
~  arateof 6 meters per second. Find the distance it will cover before coming to rest.
Solution:
Step 1: Write the known gquantities and point out quantities to be found.
a = -bms' v, = 30 ms’
v,= 0 ~ - 5 =17
Step 2: Write the formula and rearrange if necessary.
Z2as vfz vrz
70 § la
o~ 1|w.f:: —v?
da

Step 3: Put the value in the formula and calculate,
0} - (30)% 500
s - (0)" -~ (30) _ - 75m
2(-6) T
Thus the car will stop after moving 75m distance.

@ A motorcycle moving with a velocity of 40ms'. It gets accelerating at a rate of 8 ms™, How
much distance will it cover in the next 10 seconds?

Solution:
Step 1: Write the known quantities and point out guantities to be found,
¥, = 40 ms? a=8ms?
t = 10s 5=17

step 2: Write the formula and rearrange if necessary.
1
S =vts—at?
2
Step 3: Put the value in formula and calculate.

S = (40)(10) + ; (8)(10)2

(8)(100) = 400 + —22.

1
2

S = 400 +
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Thus motorcycle covers 800m in the next 10 seconds.

@I A ball is thrown vertically upward with a velocity of 12ms™'. The ball will be slowing down
due to the pull of Earth'’s gravity on it and will return back to Earth. Find out the time the ball
will take to reach the maximum height.

Splution: Ry & il
Step 1; Write the known quantities and point out quantities to be found.
v, = 12ms™ vy =0
g = —10ms? t =?
Step 2: Write the formula and rearrange if necessary.
v, = v+ gt
Wo— V.
r & !
g
Step 3: Put the value in the formula and calculate.
0-12
t = = 1.25
-10

The ball will reach maximum height in 1.2 seconds.

. ; . £0
Solved Numerical y

@1.\: Calculate the acceleration of a bus that speeds up from 20ms™' to 40ms™" in 8 seconds.

Solution: Data: Initial Velocity = v, = 20ms!
Final Velocity = = v, = 40ms™'
Time =t = Bsec
Acceleration =a =7
Calculation:  Using the equation

Vr—\t‘r.
sl

40 - 20 20
a -

. — 15‘55-%
8

@l A bus s moving on a road with 15ms ' and it accelerates at 5ms~. Find the final velocity of
the bus after 6 seconds.

Solution: Data: Initial Velocity = v, = 15ms™
Acceleration = a = 5ms?
Final Velocity = v, = !
Time = t = fsec
Calcylation:  Using the first equation of motion:
¥y = vl.+at

V, = 15+ (5)(6) = 15+30 =[45 ms|

03.) A car starts meving from rest with an acceleration of 5ms™2. Find out the time to travel 50m

< distance.
Solution: Data: Initial Velocity = v, = 0
Acceleration = a = Sms
Time =t =1
Distance = 5 =50m
Caleylarion:  Using the second eguation of motion:

1
§ = wi+— at?
: 2
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P
50 = (0)t + 2 (5)t

50 =0 + it = i1:
1 i
(5012) = St
5t = 100
-2
{'rﬂ-l. ‘ A ball is dropped from a height of 50m. What will be its velocity before touching the ground?
=" solutien: Data: Height =h=5m
Initial Velocity =v=0
Final Velocity =" =7
Time =t =1
Acceleration due to gravity =g = 10ms?
Colculatian:  Using equation:
1
h = vt+—at?
Lt 2 g
1
50 = (0)t + 5 (10}{t)2 = 0+ 5t2 = 5¢2
5t = 50
50
1 - — .
t . 25
t = v25=5sec
Mow, Using equation:
Ve = W +gt
- v = 0+ (10)(25) = 0+ 250 =[250 m]
L‘M. If a body is thrown upward with vertical velocity 50ms~', calculate maximum height which
*~"  body can reach.
Solution: Data: Initial Velocity = v, = 50ms™
Final Velocity =v, =0
Height = h=1
Acceleration due to gravity = g = —10 ms?
Calculgtion:  Using the third equation of motion:

Igh = vi-y?
2(-10)h = (0)* — (500
-20h = 0-2500 = — 2500

~2500 J

h =

(Eﬁ‘ Aball falls down from top of height of 70m. How much time the ball will take to reach the ground.

o

Solution: Data: Height =h=T70m
Initial Velocity =v =0
Time =t =1
Acceleration due to gravity =g = 10ms?
Calcylation:  Using equation:
d 1
= 'u'll + —z gtl
70 = |:|:J]|:+._1'1_:'||]|]..:|:]2 = 0+5t2 - 5t2

5tZ2= 70
o= 0 _

14
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Abecdy is said to be at rest if it does not change its position with respect Lo its surroundings.

& bady is said to be in motion if it changes its position with respect to its surroundings.

When all points of a moving body move uniformly along the same straight line the motion is

called translatory mation.

The motion of a body along a straight line is called linear motion.

The motion of a body along a circular path is called circular motian.

The irregular motion of an abject is called random motian.

The motion of the body around a fixed axis which passes through the body itself is called

spin maotion,

* The back and forth motion of a body about its mean position is called vibratory oscillatory
mation.

* The total length covered by the moving body without mentioning the direction of motion is

called distance. )

The distance measured in a straight line in a particular direction is called displacement.

Distance covered by an object in a unit time is called speed.

An obiect covers an equal distance in an equal interval of time is called uniform speed.

The rate of change of displacement with rezpect to time is called velocity.

The rate of change of velocity of an object with respect to time is called acceleration.

The gradient on the distance-time graph is numerically equal to the speed.

The physical gquantities that have magnitude and suitable units are called scalar quantities.

The physical quantities completely specified by magnitude in the suitable unit and

particular direction are called vectors,

The motion under the gravitational force of Earth is always directed towards Earth,

. The value of ‘g" is taken as 10ms™2,

I Concept Map

Frliﬂm?m.11:1.:5 1

| S o i
Describing motion without reference of causes

J________________.__ e—————

* * B

* * + ¥

* & & & # & # #

i Rest ; Motion ‘: i
e e .
No change in position ' Change in position !
relative to surrounding relative to surrounding '
| | |
| v e i ]
I Translatory | I Rotatory or "‘-i ? Vibratory ‘, |
j b motion J Spin motion L_ motion 4 !
. e L___, o I
i "__ e s T T = _r = _-___"_-._.__-__L |
[ Linear motion | "'c"-'"[ "'"1'-"* Random motion|
: | Linear motion | Circular mation | andom motion
e o s rmm———— |
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— ——— . 5
| | |
T |
| .*. ¥ .
) * i ~Distance ! | Displacement I
| L - — |
' | |
At i Scalar Vector |
| 1 |
i 1 v |
. — WS A |
f r Speed - !F" Velocity . :
S — S——— .!
I 4 4 |
! ] !

i ) i i
| ' |

. e

! F’waﬂm':u::nﬂ.-ler.=_'1tin:|r'| '

S
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End of Unit Questions Solutio

SECTION —A:  MULTIPLE CHOICE QUESTIONS

Tick Mark {(+') the correct answer:
See “Multiple Choice Questions (M.C.Qs)" - (1) to (B)

SECTION - B: STRUCTURED QUESTIONS

Rest and Motion
(a) Define rest and motion.
Ans:  See "Short & Detailed Answer Questions” - Q.3 & 4
{b)  What is meant by relative motion?
Ans:  See “Short & Detailed Answer Questions” - Q.5

Types of motion

{a)  Define speed and velocity.
Ans:  See "Short & Detailled Answer Questions” - Q.13 & 14

(b}  What is the difference between distance and displacement?
Ans:  See "Differences” - Q.2

fc)  Define acceleration.
Ans:  See "Short & Detailed Answer Questions” - Q.15

(d)  Calculate the acceleration of a bus that speeds up from 20ms™" to 40ms™" in 8 seconds.
Ans:  See “Solved Mumericals” - Q.1

Scalars and vectors

fa) Define scalar and vector quantities.
Ans:  See “Short & Detailed Answer Questions” - Q.16
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How vector quantities are represented graphically?

See “Short & Detailed Answer Questions® — Q.17

Equations of mation

A bus is moving on a road with 15ms~' and it accelerates at Sms 2. Find the final velocity of
the bus after 6 seconds.

See “Solved Numerical” - Q.2

A car starts moving from rest with an acceleration of 5ms2. Find out the time to travel 50m
distance.

See “Solved Humerical” - Q.2

Maotion due to gravity

Define motion under gravity.

See “Short & Detailed Answer Questions” — Q,22

Why gravity is taken negative for an abject moving in an upward direction?

See "Scientific Reasons™ — Q.1

A ball is dropped from a height of 50m. What will be its velocity before touching the ground?
See “Solved Mumerical” - Q.4

If a body is thrown upward with vertical velocity 50ms™", calculate maximum height which
bady can reach.

See “Solved Mumerical” - Q.5

Aball falls down from top of height of 70m. How much time the ball will take to reach the ground.
See “Solved Numerical™ - Q.6
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