
What is Uniform Circular Motion?
Uniform circular motion is when an object moves
in a circle at a constant speed.

• For Uniform Circular Motion, speed is constant ..
not velocity!
• Since the direction is changing, so is the velocity ..

There is acceleration!

Different Directions =
Different Velocities!



Going round in circles

• Speed may be constant
• But direction is continually 

changing
• Therefore velocity is continually • Therefore velocity is continually 

changing
• Hence acceleration takes place



Centripetal Acceleration

• Change in velocity is 
towards the centre

• Therefore the 
acceleration is acceleration is 
towards the centre

• This is called 
centripetal 
acceleration



Centripetal Force

• Acceleration is caused by 
Force (F=ma)

• Force must be in the same 
direction as accelerationdirection as acceleration

• Centripetal Force acts 
towards the centre of the 
circle

• Centripetal force is provided 
by some external force – eg
friction



Circular Motion
A Review

• When we see an object carrying 
out circular motion, we know that 
there must be force acting on the 
object, directed towards the 
center of the circle.

• When you look at the circular • When you look at the circular 
motion of a ball attached to a 
string, the force is provided by 
the tension in the string.

• When the force responsible for 
the circular motion disappears, 
e.g. by cutting the string, the 
motion will become linear.



Examples of Centripetal Force
• Friction
• Tension in string
• Gravitational pull



Centripetal Force

What provides the Centripetal force in each case ?



Circular Motion and its Connection 
to Friction

• When you drive your car around 
a corner you carry out circular 
motion.

• In order to be able to carry out 
this type of motion, there must 
be a force present that provides 
the required acceleration 
towards the center of the circle.

Required force = Mv2/r.
If v increases, the friction force 
must increase and/or the radius 
must increase.

towards the center of the circle.
• This required force is provided by 

the friction force between the 
tires and the road.

• But remember ….. The friction 
force has a maximum value, and 
there is a maximum speed with 
which you can make the turn.



Circular Motion and its Connection 
to Friction

• Unless a friction force is present 
you can not turn a corner …… 
unless the curve is banked.

• A curve that is banked changes 
the direction of the normal force.

• The normal force, which is 
perpendicular to the surface of perpendicular to the surface of 
the road, can provide the force 
required for circular motion.

• In this way, you can round the 
curve even when there is no 
friction ……. but only if you drive 
with exactly the right speed (the 
posted speed). 



Centripetal force



Curves, Centrifugal, Centripetal Forces

• Going around a curve smushes you against 
window
– Understand this as inertia: you want to go 

straight your body wants to
keep going straight
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keep going straight

but the car is accelerating
towards the center of the curve

Car acceleration is v2/r
→ you think you’re being accelerated by v2/r relative to the car



Centripetal, Centrifugal Forces, 
continued

• The car is accelerated toward the center of the 
curve by a centripetal (center seeking) force

• In your reference frame of the car, you experience 
a “fake”, or fictitious centrifugal “force”
– Not a real force, just inertia relative to car’s acceleration
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– Not a real force, just inertia relative to car’s acceleration

Centripetal Force
on car velocity of car

(and the way you’d rather go)


