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Acceleration

Acceleration – Slope of V-T – 1
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Speeding Up & Slowing Down

Negative acceleration can mean speeding up or slowing 
down. The same is true with positive acceleration.
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Position – Time for 
Constant Acceleration 
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Positive Velocity 
Positive Acceleration
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Positive Velocity
Negative Acceleration
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Negative Velocity
Negative Acceleration
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Negative Velocity
Positive Acceleration
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Acceleration Definition

Acceleration is defined as the change in 
velocity divided by the time interval.

final initialv v
a

time

−
=

Acceleration Units

• Speed/time

• m/s/s = m/s2

• mi/hr/s = mi/hr-s

• km/hr/s = km/hr-s

• Distance/time/time

• or distance/time2

Ninja

• Ninja – 0 to 60 mi/h in 
3.8 s

• a = (60mi/h – 0)/3.8s

• a = 15.8 mi/h/s

• 23 ft/s/s or 7 m/s/s
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Concept Test 1

1. A particular car can go from rest to 90 
km/h in 10 s. What is its acceleration?

Concept Test 1

1. A particular car can go from rest to 90 
km/h in 10 s. What is its acceleration?

(90 km/h – 0)/10 s = 9 km/h/s

Concept Test 2

2. In 2.5 s a car increases its speed from 60 
km/h to 65 km/h while a bicycle goes from 
rest to 5 km/h. Which undergoes the 
greater acceleration? What is the 
acceleration of each vehicle? 
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Concept Test 2

2. In 2.5 s a car increases its speed from 60 
km/h to 65 km/h while a bicycle goes from 
rest to 5 km/h. Which undergoes the 
greater acceleration? What is the 
acceleration of each vehicle?

Car:  (65 km/h – 60 km/h)/2.5 s = 2 km/h/s

Bike:  (5 km/h – 0)/2.5 s = 2 km/h/s

Galileo and the Ramp
• Ball rolls down ramp with 
constant acceleration

• What is the value when the 
ramp is vertical?

– 9.8 m/s/s or 10 m/s/s among 
friends

– 32 ft/s/s

– 21 mi/h/s

Motion Up and Down Ramp
• What is the velocity at the top of the 
ramp?

• What is the shape of the velocity-time 
graph?

• What is the slope of the velocity-time 
graph?

• What is the acceleration at the top of 
the ramp?
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Constant Acceleration 
Formulas

2
0.5

final initial

final initial

v v a t

d v t a t

= + ⋅

= ⋅ + ⋅

Formulas That Always Work
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�Average velocity

Average speed

Free Fall

• A free-falling object is an 
object which is falling under 
the sole influence of 
gravity.

• Free-falling objects do not 
encounter air resistance.

• All free-falling objects on 
Earth accelerate downwards 
at a rate of 9.8 m/s/s – or 
10 m/s/s among friends.
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Falling Objects Clip

Excerpt from Mechanical Universe

How Fast
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Acceleration Due to Gravity

• Acceleration  due to 
gravity  given its own 
special letter: g

• g = 9.8 m/s/s, 
downward

• ( ~ 10 m/s/s, 
downward)
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How Far
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How Far Clip

Clip from Mechanical Universe

Free Fall From Rest
Formulas

2
0.5y gt=

yv gt=
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Free Fall From Rest
• How Fast?                          How Far?

t (s) v (m/s)

0 0

1 10

2 20

3 30

4 40

5 50

t 10t

t (s) d (m)

0 0

1 5

2 20

3 45

4 80

5 125

t 5t2

Acceleration at the Top

• Velocity at top is 
zero

• What is the 
acceleration at the 
top?
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Heavy & Small Objects

• In the absence of air resistance, all 
objects fall with the same acceleration.

• Coin and feather in tube

• Hammer and feather on the moon

• Paper and weight
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Acceleration Due to Gravity


