CHAPTER - 3 arTE # T

Motion In A Plane

A scalar quantity is defined as the physical
quantity with only magnitude and no direction.
Such physical quantities can be described just
by their numerical value without directions.
The addition of these physical quantities
follows the simple rules of algebra, and
here, only their magnitudes are added.ex
time,distance,mass,speed etc.

Vectors: Physical quantities having magnitude,
direction and obeying laws of vector algebra
are called vectors. Examples- Displacement,
velocity, acceleration, momentum, force,
impulse, weight, thrust, torque, angular
momentum, angular velocity etc.

For example, electric current is a scalar while
it has magnitude and direction but does not
obey laws of vector addition.

Some important types of vectors:

(1) Equal vectors: Two vectors A and B
are said to be equal when they have equal
magnitudes and same direction.

(2) Parallel vector: two vectors having the
same direction.

(3) Anti-parallel vectors: two vectors having
opposite directions.

(4) Zero vector (0): vector with zero magnitude
and arbitrary direction.

(5) L!nit vector a vector with unit magnitude.
pori , (read as pori).

Unit vectors are used to give the direction.
Laws of Vector Addition

(i) Triangle law of Vector Addition: If two non-
zero vectors of same kind are represented by
the two sides of a triangle taken in same order
then the resultant is given by the closing side
of triangle in opposite order.

Parallelogram Law of Vector Addition:-

If two non-zero vectors of same kind are
represented by the two adjacent sides of a
parallelogram then the resultant is given by
the diagonal of the parallelogram passing
through the point of intersection of the two
vectors.

Polygon Law of Vector Addition
If a number of non-zero vectors are represented

by the (n -1) sides of an n-sided polygon then
the resultant is given by the closing side or
the nth side of the polygon taken in opposite
order.

Scalar Product of Two Vectors:

Definition: The scalar product (or dot product)
of two vectors is defined as the product of
the magnitude of two vectors with cosine of
angle between them. A -B = AB Cosf

Vector Product of Two Vectors:

Definition : The vector product or cross
product of two vectors is defined as a vector

having a magnitude equal to the product of
the magnitudes of two vectors with the

sine of angle between them, and direction
perpendicular to the plane containing the two
vectors in accordance with the right hand
thumb rule/screw rule. A X B = AB Sinfn

Vector product of two vectors is not
commutative

The vector product is distributive
Motion in Two Dimensions:

Projectile motion: A body which is in flight
through the atmosphere under the effect of
gravity alone and is not being propelled by
Any fuel is called a projectile.

Assumptions of Projectile Motion
(1) There is no resistance due to air.

(2) The effect due to curvature of earth is
negligible.

(3) The effect due to rotation of earth is
negligible.

(4) For all points of the trajectory, the
acceleration due to gravity ‘g’ is constant in
magnitude and direction’ Velocity, and KE
is maximum at the point of projection while
minimum (but not zero) at highest point.

Horizontal Range (R):The range of a projectile
is the horizontal distance the projectile travels
from the time it is launched to the time it
comes back down to the same height at
which it is launched.

Maximum height (H): It is the maximum
height from the point of projection, a projectile
can reach



Circular Motion: When a body moves in a
circular path with a constant speed, then
the motion of the body is known as uniform
circular motion.

Angular displacement : The angle turned by
a body moving in a circle from some refer-
ence line is called angular displacement.

Angular velocity: angular displacement in unit
time.

Relation between angular velocity and linear
velocity v= rw

Time period (T) : In circular motion, the time
period is defined as the time taken by the ob-
ject to complete one revolution on its circular
path.

Frequency (n) : In circular motion, the fre-
quency is defined as the number of revolu-
tions completed by the object on its circular

path in a unit time (unit is Hz) n=%

Centripetal Acceleration (1) Acceleration act-
ing on the object undergoing uniform circular
motion is called centripetal acceleration.

(2) It always acts on the object along the
radius towards the centre of the circular path

Magnitude of centripetal acceleration a= V—
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MULTIPLE CHOICE QUESTIONS:
a'gﬁwq"m e

What is a vector quantity has .........
a. Magnitude only

b. Direction only
c. Magnitude and direction
d. None of the above

d. 3WFT H & HIg g

Which of the following is a scalar quantity?
a. Velocity

b. Force

c. electric current

d. Displacement
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a. adr

b. do

c. faegda amr

d. faFams

The resultant of two vectors is maximum
when the angle between them is:

a. 0 degrees b. 45 degrees

c. 90 degrees d. 180 degrees
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a. 0 f3afr b. 45 =i

c. 90 ffr d. 180 f3afr

If two vectors are equal in magnitude and
opposite in direction, their resultant is:
a. Maximum b. Minimum

c. Zero d. Indeterminate
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Which of the following operations is NOT

applicable to vectors?

a. Addition b. Subtraction

c. Multiplication d. Division
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When two vectors are parallel to each other,
their vector sum is equal to:
a. The sum of their magnitudes

b. The difference of their magnitudes
c. The product of their magnitudes
d. Zero
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Which of the following represents the
magnitude of a vector A?

a. |A] b. {A}

c. <A> d. (A)
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a. |A| b. {A}



