


Learning Outcomes

By the end of the chapter student should be able:
• to define the motion in two and three dimension.

• to locate a particle position in two and three dimension relative to the origin of coordinate system.

• to calculate the position vector at certain time, in magnitude- direction and write it in unit-vector 
notation.

• to calculate the displacement vector in magnitude- direction and write it in unit vector notation.

• to calculate the average velocity in magnitude- direction and in unit vector notation.

• to calculate the instantaneous velocity in magnitude- direction and write it in unit vector notation, and 
specify that the direction is always tangent to the particle's path. 

• to calculate the average acceleration and its direction.

• to calculate the instantaneous acceleration and its direction

• .to define the projectile motion.

• to identify the launched angle of a projectile that measured from the horizontal.

• to resolve the initial velocity of the projectile into its components and write it in unit-vector notation.

• to analyze the projectile motion into two one dimensional independent motion: horizontal and vertical 
motions.

• to identify the horizontal and vertical components of the acceleration of the projectile.



Learning Outcomes

By the end of the chapter student should be able:
• to calculate the horizontal and vertical components of the final velocity of the projectile after time t.

• to calculate the horizontal and vertical  displacement of the projectile after time t.

• to calculate the maximum height that the projectile can reach.

• to calculate the time that the projectile spend to reach any position.

• to define the horizontal Range of the projectile.

• to calculate the horizontal Range of the projectile.

• to calculate the maximum horizontal Range of the projectile.

• to describe the path of the projectile (trajectory).

• to define the uniform circular motion.

• to identify the particle's velocity in the uniform circular motion.

• to define the centripetal acceleration in magnitude and direction for a particle in uniform circular motion.

• to calculate the time of revolution (period) for a particle in uniform circular motion.

• to calculate the distance that the particle travels during one period in circular motion.

• to determine the velocity and acceleration vectors in a circular path in which the centre at the origin of xy
plan.
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Average velocity Instantaneous velocity
(Or velocity) 
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Example:



The direction of the Instantaneous velocity







Average Acceleration Instantaneous Acceleration 
(Or acceleration)
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Projectile motion

Horizontal Motion Vertical Motion
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The equation of the projectile path (TRAJECTORY)

This is the equation of a parabola, so the projectile path is parabolic
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1-Velocity :
-magnitude constant v.
-direction :tangent to the circle in the
direction of motion.
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2- Acceleration:
Why is the particle accelerating even though the speed does not vary?

- magnitude 
r

v
a
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

- It is called Centripetal acceleration(meaning seeking center)

- direction: toward the center. 
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A particle is in uniform circular motion if it travels around 
a circle or circular arc at constant speed.
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3- Period: is the time for a particle go around the circle once.

velocity

distance
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For one round  distance = circumference of the circle 
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(a) From Eq. 4-22 (with q0 = 0),   

h= (-gt2 )/2 ,  h= -45.0m

The time of flight is

Problem 21

2

2 2(45.0 m)
3.03 s.

9.80 m/s

h
t

g
  

(b)  From (Eq. 4-21)

0 (250 m/s)(3.03 s) 758 m.x v t   

(c) from Eq.( 4-23 )

2(9.80 m/s )(3.03 s) 29.7 m/s.yv gt  



(a) from Eq. 4-21 

The vertical distance (  from Eq. 4-22 )

(b) vx = v0 cos 40.0° = 19.2 m/s.

(c) from ( Eq. 4-23)

(d) As vy > 0 when the ball hits the wall, it has not 
reached the highest point yet.

Problem 38

22.0 m
1.15 s.
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( sin ) (25.0 m/s)sin 40.0 (1.15 s) (9.80 m/s )(1.15 s) 12.0 m.
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y v t gt      
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0 0sin (25.0 m/s) sin 40.0 (9.80 m/s )(1.15 s) 4.80 m/s.yv v gt     


