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PLANE CURVILINEAR MOTION
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▪ Plane Curvilinear Motion is the motion of a particle 
along a curved path which lies in a single plane.

▪ Consider the continuous motion of a particle along a
plane curve as represented in Figure.
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▪ At time t the particle is at position A.

▪ At time 𝑡 + ∆𝑡 the particle is at A' .

▪ The displacement of the particle during time ∆𝑡 is the vector

∆𝑟.

▪ The average velocity of the particle between A and A' is
defined as

∆𝑟
vav = ∆𝑡

Velocity
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▪ The vector quantity of velocity write as:

v =
𝑑𝑟

𝑑𝑡
= 𝑟

The scalar quantity of velocity write as:

𝑣 = v =
𝑑𝑠

𝑑𝑡
= 𝑠
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Acceleration:

The average acceleration of the particle between A

and A' is defined as
∆v

∆

The vector quantity of acceleration write as:

a =
𝑑v

𝑑𝑡
= v
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▪ The direction of the acceleration of a particle in
curvilinear motion is normal to the path points
toward the center of curvature of the path.

▪ To find the angle between the velocity vector and
acceleration vector:

𝐜𝐨𝐬𝜽 =
𝐯 . 𝐚

𝐯𝐚
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RECTANGULAR COORDINATES (X-Y)

▪ For the particle path shown in figure along x- and y-
axes:
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▪ 𝑎𝑥 is in the negative x-direction, so that 𝑥 would be a
negative a number.

▪ the direction of the velocity is always tangent to the 
path.
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PROJECTILE MOTION
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To solve projectile motion problem:

1. We neglect aerodynamic drag and the curvature
and rotation of the earth.

2.We assume that the altitude change is small enough 
so that the acceleration due to gravity can be 
considered constant.
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