Motion in 2D
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Vector Components (Trigonometry)

Kinematic Equations 2D

Le drn I 1 g Projectile Motion
O bJ ect|VeS * Motion in an inclined plane

e Relative Motion



Projectile Motion

* Projectile motion is a form of motion experienced by a launched object.

» Affected by gravity only
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Horizontal and Vertical Velocity




A body is launched with a speed of 18.0ms™! at the following angles:
a 30° to the horizontal

b 0° to the horizontal
¢ 90° to the horizontal.

Find the x- and y-components of the initial velocity in each case.



Motion Diagram



Vertical and Horizontal Displacement



An object is launched horizontally from a height of 20m above the ground with speed 15ms . Determine:
a the time at which it will hit the ground

b the horizontal distance travelled

c the speed with which it hits the ground.

(Take ¢=10ms 2.)



More Formulas, Maximum Height, etc



A projectile is launched at 32.0° to the horizontal with initial speed 25.0ms™'. Determine the maximum
height reached. (Take ¢=9.81ms 2))



Jason Kendall throws a baseball with a horizontal component of velocity of 25 m/s. It takes 3.00s
to come back to its original height. Calculate its horizontal range, its initial vertical component of
velocity and its initial angle of projection.
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Trajectoty of Projectile Motion
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Questions To Think About

* Why is the trajectory of vertical component vs time is a parablic
function?

* Why is vertical velocity vs time a linear function?

Hint: Kinematics Equations



Projectile Without Fluid Resistance



Drag Force



Projectile with Fluid Resistance

Height

Time



Terminal Velocity



Motion on An Inclined Plane



Projectile Motion on An Inclined Plane




