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Reference-Frames .
Displacement :
Distance

» Speed

>—Average Velocity :
Instantaneous Veloézity

> Average Acceleraticén

Instantaneous Acceleration
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Adding Velocities

i
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Dropping a Ball From the Top of
the Mast of a Moving Sailboat

&

Frame of Reference Where
the Boat is Stationary

103 PHYS - CH2- Part2

Frame of Reference Where the Boat is
Moving to the Right at Constant Speed

Air resistance is negligible
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Example:

A person walking 70 m to the east and then turning around and
walking back (wes;t) a distance of 30 m.
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distance travelle d
average speed =——
time elapsed

Dr. Abdallah M. Azz

103 PHYS - CH2- Part2

BB EVCY: alllae.>



103 PHYS - CH2- Part2

| Example 2.1:

The position of a car is measured every
ten seconds relative to zero.

A30m

B.52m

C.38m

{D.0 m
E37m
F.-53m

| Find the displacement, average velocity

and average speed between positions A

and F.
®
—40 |-
®
_60 l l | L i(s)
0 10 20 30 40 50
(b)
103 Phys Dr. Abdallah M. Azzeer

Instantaneous velocity is the derivative of x with respect to ¢ dx/df

Velocity is the slope of a position-time graph!
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A particle moves along the x-axis. Its
coordinate varies with time according to
the expression

X=—(@m/s)t+@2m/s)t’

A. Determine the displacement of the [
particle in the time intervals t=0 to t=1 s
andt=1stot=3s.

B. Calculate the average velocity during
these two time interval. 5

C. Find the instantaneous velocity of the
particle at t=2.5 s.

D. What is the instantaneous velocity at 1

s (graph). e
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Example: Velocity

Assume the earth is in circular orbit about the sun, moving at a constant
speed. What are the earth’s

i) average velocity

i) average speed

iii) instantaneous velocity ?

Given that the radius of the earth’s orbit is 1.5X10"'m
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Motion Animation
Based on Serway & Jeu(etl Figure 2.11
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Pervious Final guestion

Arunner runs around a track consisting of two parallel lines 96m long connected
at the ends by tow semicircles with a radius of 49m. If he completes one lap
in two minutes, then his average speed is:

A. 1.6 m/s
B. 4.2m/s
C. 29m/s
D. Om/s
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