CHAPTER - 2 o YET & T

Motion in Straight Line

. Elementary concept of Differentiation and
integration:
. These are the important branches of calculus

and the differentiation and integration formula
are complementary to each other.

. On integrating the derivative of a function, we
get back the original function as the result.

. In simple words, integration is the reverse
process of differentiation.

. Differentiation is used to break down the
function into parts, and integration is used to
unite those parts to form the original function.

. Geometrically the differentiation and integration
formula is used to find the slope of a curve,
and the area under the curve respectively.

Some important formulae for differentiation:
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Some important formulae for integration:
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Mechanics is the branch of physics in which we
study motion or rest of material bodies under the
action of forces.

. It is divided into two branches.

1. Statics is the branch of mechanics, which
deals with the study of objects at rest.

2. Dynamics is the branch of mechanics,
which deals with the study of objects in
motion.

. Dynamics is further divided into two parts.

(a) Kinematics. This deals with the study of
motion of the objects without considering
the cause of motion.

(b) Dynamics. This deals with the study
of motion of the objects taking into
consideration the causes of motion.

Frame of reference: The coordinate system
along with a clock. Inertial frame of reference:
acceleration of frame of reference is zero.

Non-inertial frame of reference: acceleration
is not equal to zero.

Rest: A body is said to be at rest if it does
not change its position with respect to its
surroundings with time.

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

Rest and motion are relative terms. A body
can be at rest with respect to one object, but
in motion with respect to another.

e.g. The driver in a moving bus is in motion
with respect to a person outside the bus; but
with respect to a person inside-the bus he is
at rest.

Point Object: If the distance moved by an
object is much larger compared to its size, it
is called a point object or a particle.

Example, earth can be considered as a point
object for studying its motion around the sun.

A train can be taken as a point object as
its size is very small 1 km as compared to
distance-travelled 3000km.

1D motion: If a body moves along a straight-
line path its motion is called one-dimensional
motion.

i.e., only one of the three coordinates (say
x) changes with time. e.g. Motion of a car
along a straight road. Motion of a train along
a straight track.

2D Motion: If a body moves along a plane its
motion is called two-dimensional motion.

i.e., only two of the three coordinates (say x
and y) change with time.

e.g. A car moving along a zigzag path on



a road. Motion of a planet around the sun in
its orbit.

3D Motion: If a body moves in space, its
motion is called three-dimensional motion. i.e.,
all the three coordinates (x, y and z) change

with time.

e.g. A flying kite on a windy day. Motion of an aero

plane.

Distance

Displacement

1. Total length path covered by
the Particle

1. Shortest straight line
distance between final and
initial position

2. Scalar Quantitiy.

2. Vector quantity.

3. Can be positive or Zero. It
cannot be negative

3. Can be positive negative or
zero.

4. Distance = |Displacement|

4. |Displacement| < Distance

5. unit: m

5. unit: m

Speed

Velocity

1.1t is a distance travelled in
unit time interval.

1. It is displacement travelled
in unit time interval.

2. Speed is scalar quantity.

2. Velocity is vector quantity.

3. Speed can be Positive or 0.
It cannot be negative.

3. Velocity can be positive
negative or zero.

4. If speed is constant then
it is not necessary that the
velocity will be constant.

4. If velocity is constant then
speed must be constant.

5. Speed = Distance/ time

5. Velocity = displacement/time

6. unit: m/s

6. unit: m/s

=  Average Speed =
taken

Average velocity, v

Total distance/total time

Displacement
Time taken

Instantaneous Velocity:

Instantaneous velocity, V=
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= Uniform motion: - if a particle travels equal
displacement in equal intervals of time.

= Non-uniform motion: - if a body travels unequal
displacement in equal intervals of time.

e.g. the motion of a freely falling body.

= Acceleration: -Acceleration is defined as the
time rate of change of velocity.

Acceleration = Change in velocity/ Time taken

The Sl unit is ms=2.

= Acceleration is a vector quantity.

If the velocity of a body increases, the
acceleration is positive, and if the velocity of a
body decreases, the acceleration is negative.

Decrease in the velocity of a body or slowing
down is known as retardation, deceleration or
negative acceleration.

A body is said to be retarded if its velocity is
decreasing.

A body has a non-uniform acceleration if its
velocity increases by unequal amounts in
equal intervals of time.

A body has a uniform acceleration if it travels
in a straight line and its velocity increases by
equal amounts in equal intervals of time.

The motion of a freely falling body is an
example of uniformly accelerated motion.

Accelerated motion: -If the velocity of a particle
increases with time the particle accelerates. If
the velocity decreases the particle decelerates
or retards.

If the particle is at rest or moves with a
constant velocity its acceleration is zero

Equations of Uniformly Accelerated Motion : If
a body starts with velocity (u) and after time
t its velocity changes to (v), if the uniform
acceleration is (a) and the distance travelled
in time t in (s), then the following relations
are obtained, which are called equations of
uniformly accelerated motion.

(i) v=u+at

(i) s = ut +1/2 at?

(iii) v2 = u? + 2as

(iv) Distance travelled in nth second.

Sn = u +a/2 (2n - 1)

Motion Under Gravity: If an object is falling
freely (u = 0) under gravity, then equations of
motion are

(i) v=0+gt

(i) h=0 +1/2 gt?

(iii) v2 =0 + 2gh

Some Important graphs for different conditions:
Displacement -time graphs:
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In physics, a point object is often used to:
a. Represent a three-dimensional object.

b. Simplify calculations and analysis of

motion.
c. Represent an object with a large surface
area.
d. Describe a complex system.
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What is a key characteristic of a point object
in physics?

a. It has a definite volume.

b. It is always in motion.

c. It has mass but no size.

d. It experiences no forces.
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What is the fundamental difference between
speed and velocity?

a. Speed is a scalar quantity, and velocity
is a vector quantity.

b. Speed is a vector quantity, and velocity
is a scalar quantity.

c. Speed and velocity are the same.
d. Speed and velocity have no units.
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For the motion with uniform velocity, the
slope of the velocity-time graph is equal to
a. 1 m/s

b. Zero



