
SPH4U - Exam Review - Unit 1: Kinematics and Dynamics

• newton's laws and net force
• equilibrium
• components and vector addition
• projectile motion
• uniform circular motion
• universal gravitation
• Kepler's Laws

Newton's Laws and Net Force



Practice Problem 1

Find the acceleration of the system and the tension in the string 
if the coefficient of friction between the block and the table is 
0.30.

Vectors, Components, and Equilibrium



Practice Problem 2

A toy car is pulled forward by its fender with a force of 20 N at a 30◦ 
to the horizontal causing it to accelerate at a rate of 1.8 m/s2 [fwd], 
during which it has a normal force of 9.6 N. 

a. What is the mass of the car?

b. What is the frictional force experienced by the car?

c. What is the coefficient of friction between the car and the 
floor?

Practice Problem 3

Find the tension in both of the ropes if the mass of the man is 
85 kg.



Projectile Motion

Practice Problem 4
A ball is thrown with a velocity of 12m/s at an angle of 15 degrees above the horizontal.  

a. What are the vertical and horizontal components of the initial velocity? 

b. How long is the ball in the air? 

c. How far away will the ball land? 

d. To what maximum height will the ball rise? 

e. With what velocity will the ball land? 



Uniform Circular Motion

Practice Problem 5
A civil engineer has to design a road in which there is a curve with a radius 
of 300 m.  The road will have a maximum speed limit of 80 km/h. 

At what angle should the road bank on the curve so that no frictional force is 
needed by the vehicle, travelling at the speed limit, to move around it?



Practice Problem 6
A string can withstand a force of 135 N before breaking. 

A 2.0 kg mass is tied to the string and whirled in a horizontal circle with a radius of 1.10 m.

What is the maximum speed that the mass can be whirled at before the string breaks? 

Practice Problem 7

A 2.2 kg object is whirled in a vertical circle whose radius is 1.0 m. If the time of one 
revolution is 0.97 s, what is the tension in the string (assume uniform speed)

a) at the top? 

b) at the bottom? 



Universal Gravitation

Practice Problem 8

A satellite in Earth's orbit has a mass of 500kg.  If the radius of the orbit is 
2.0 x 109m, what is the gravitational potential energy of the satellite and its 
velocity?
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