
SPH4U Exam Review – Part 1 2014 

 
1 

v 

4 m 

15 m 

? 

SPH4U – Exam Review Problems 

1. Determine the horizontal acceleration of a 0.5-kg block that is being pushed along the ceiling with a 
force of 40N at an angle of 200 upward to the horizontal.  See diagram for the coefficient of friction. 

 
 
 
 
 
 
 
2. A child standing on a small hill throws a snowball 

horizontally at a tree that is 15 m away. When the 
snowball is released, it is 4.0 m above the ground on 
which the tree stands.  The snowball hits the tree 0.60 s 
after it is released.  Determine the initial horizontal 
velocity of the snowball and how far above the ground it 
hits the tree.  
 
 

3. A catapult launches a cat from ground level to a target located on the ground. The cat leaves the 
catapult moving at 100 km/h at an angle of 400. 
a) What is the cat’s velocity half-way through the trajectory (size and direction)? 
b) What is the cat’s velocity at impact (size and direction)? 
c) How long is the cat in the air for? 
d) What is the maximum height? 
e) What is the range of the cat? 
 

4. [challenge] After landing safely on the target the cat tries another projectile apparatus.   This time 
the cat is shot out of a cannon over a 30 m high wall.  The cat is launched at an angle of 550 and can 
be assumed to be at ground level during launch.  With what speed (in km/h) does it have to be 
launched to make it approximately 5 m over the wall if the wall is 250 m from the cannon? 

  
5. A plane is flying in a vertical loop of 1500 m radius.  At what speed is the plane flying at the top of 

the loop, if the vertical force exerted by the air on the plane is zero at this point? 
 
6. An object of mass 3.0 kg is whirled around in a vertical circle of radius 1.3 m with a constant velocity 

of 6.0 m/s.  a)  Calculate the maximum and minimum tension in the string.  b) Calculate the 
minimum frequency of rotation such that the mass just barely makes it around in a full circle. 

 
7. A 5000 kg boxcar moving at 5.2 m/s on a level, frictionless track, runs into a stationary 8000 kg tank 

on frictionless surface.   
a) If they hook together during the collision, how fast will they be moving afterwards? 
b) If the collision is somehow completely elastic determine the speeds of the two cars after the 

collisions. 
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8. A 2000 kg car travelling east at 24 m/s enters an icy intersection and collides with a 3600 kg truck 
travelling at 10 m/s [S200W].  If they become coupled together in the collision, calculate their 
velocity immediately after impact (size and direction)? 

 
9. Two masses are placed 30 cm apart from one another.  One of the masses was determined to be 

8kg.  The force of gravity between the two masses was found to be 2x10-8N.  Calculate the mass of 
the second object. 

 
10. Calculate the acceleration of a falling object on Mars, given that the radius of Mars is one-half that 

of Earth and the mass of Mars is one-eighth that of Earth. 
 
11. Three masses are placed in a straight line.  Find the net force acting on the second mass as exerted 

by the other two. 
 
 
 
 

 
12. A spaceship goes past a planet at a speed of 0.80c.  An observer on the planet 

measures the length of the moving spaceship as 40 m.  He also says that his planet has 

a diameter of 2.0x106m. 

a) How long does the woman on the spaceship measure the ship to be? 

b) What does the woman on the spaceship measure the diameter of the planet to be? 

c) According to the man on the planet, the spaceship takes 8.0 s to reach the next 

planet in his solar system.  How long would the woman on the spaceship say it took? 

 

13. What is the energy, in electron volts, required to give an electron an associated de 

Broglie wavelength of 0.15 nm? 

 

14. Barium has a work function of 2.48 eV.  What is the maximum kinetic energy of the 

ejected electrons if the metal is illuminated by light with a wavelength of 450 nm? 

 

m1=1kg m2=2kg M3=3kg 

r1=1m r2=3m 


