
Exam Review :SPH3U 

 

The next 3 questions apply to the graph below 

 

1. Describe the object's motion.  

2. What is the average velocity of the object during the first 5.0s? 

 

3. What is the object's actual velocity at t = 5.0s? 

 

The next three questions apply to the graph below 

      

4. Describe the object's motion.  

 

 Constant acceleration for first 5 s uniform motion for remaining 5 s 

 

5. What is the object's acceleration at t = 2.0 s? 

 

6. What is the object's displacement over the entire 10 s?  

 

7. Sketch both a position time ( assume it starts from home) and 

an acceleration time graph for this motion. 

 

8. A little girl throws a penny down a wishing well. She gives 

the penny an initial velocity of 5.0 m/s[down]. The well is 

10.0 m deep. How long does it take the coin to reach the 

bottom of the well? 

 

9. Calvin and his tiger friend Hobbes need to go directly across a 

river that is 50.0 m wide and has a current of 1.5 m/s[E]. If 

they can paddle their boat at 3.5 m/s in still water, in what 

direction must they point their boat and how long will the trip take (assume they start on the south bank)? 

 

10. Spaceman Spiff is on the planet X (g = 11.2 N/kg). He is dragging a 20.0 kg piece of space junk along a horizontal 

surface. A coefficient of friction between the space junk and the surface is 0.45. If Spiff is applying a horizontal 

force of 185 N on the junk 

 

 i) what is the force of friction acting on the junk.(include a free body diagram and a schema diagram) 

 ii) what is the acceleration of the junk?  

 

11. A car travelling at 72 km/h drives through a barrier and off a bridge horizontally. The car hits the water 9.5 m below.  

 i) How long is the car in the air? 

 ii) What horizontal distance does the car travel before hitting the water 

 iii) What is the car’s impact velocity when it hits the water? 

 

12. A 2.0 kg toy rocket is travelling upwards. It accelerates uniformly from 12 m/s[up] to 32 m/s[up] while travelling a 

vertical distance of 1.00 x 102 m.  

 

 i) What is the acceleration of the rocket? 

 ii) What is the force of gravity acting on the rocket? 

 iii) What is the upward force on the rocket created by the rocket’s engines?  

 

13. Consider the boxes below to be on a frictionless surface.  

 

i) If the applied force is 75 N[E], what is the acceleration of the 

system?  

 

ii) Calculate the action reaction forces between the two blocks.  

 

14. A 475 kg satellite is orbiting the earth 5356 km above the surface of the earth. What is the force of gravity acting on 

the satellite? ( ME  = 5.98 x 1024 kg, rE = 6.36 x106 m) 

 

25.0 kg 
15.0 kg 



15. The acceleration due to gravity on planet X is 4.7 m/s2. What is the weight of a 13 kg 

block on planet X? 

 

16. Consider the roller coaster at the right.  

 

The roller coaster has a mass of 4.00 x104 kg. The coaster begins from rest at position A.  

 

i) What is the gravitational potential energy of the coaster at positions A and B?  

ii) What is the speed of the coaster when it reaches position B?  

          

17. A force accelerates a 25 kg mass from 4.0 m/s to 8.0 m/s. How much work does the 

force do? 

18.. A baseball glove does -63.9 J of work on a baseball slowing it from 3.0 x101 m/s [W] to rest. If the glove applies an 

average force of 639 N [E] on the ball, what distance does the glove move? What is the mass of the ball?  

 

19. It is estimated that 1.0 kg of body fat will provide 3.8 x 107 J of energy. A 67 kg climber decides to climb a moutain 

that is 3.5x103  m high 

 a) How much work does the climber do against gravity in climbing to the top of the mountain 

b)If the body’s efficiency in converting the energy stored as fat to mechanical energy is 25%, determine the amount 

of fat the climber will use up in providing the energy required to work against the force of gravity 

 c) If the climb takes 8.0 h, what is the climbers average power ( kinetic energy can be ignored) 

 

20. Two boats are in an ocean storm. Both boats are anchored. The boats are separated by a horizontal distance of 72 m. 

When one boat is located on a crest the other boat is in a trough. Between the boats is one additional wave crest. It 

takes one boat 5.0s to go from being on a crest to being in a trough. What is the wavelength, frequency and speed of 

these waves?  

 

21. Seismic waves travel through the earth at a rate of 1.0 x 104 m/s. If a dynamite blast at the surface produces a 

seismic wave which echoes off a large geologic object below the surface and returns in 0.50 s, what is the depth of 

the object?   

 

22. Anya is at a baseball game .Anya watches the batter through her binoculars and she hears the "crack of the bat " 

hitting the ball 0.62 s after she sees the hitter make contact. She notices that the scoreboard shows an air temperature 

of 28oC, How far is she sitting from the batter ?  

 

23. A 6.0 m piece of rope fixed at both ends is vibrating in its 3th harmonic at a rate of 24 Hz. What is the wavelength 

and speed of the standing wave?  

 

24. Two air columns, both open at one end are vibrating at their first harmonic frequency. One column has a length of 

20.0 cm while the other has a length of 20.2 cm. What beat frequency will be heard when the two resonate 

simultaneously? Assume that sound travels at 3.40 x 102 m/s in the tubes.  

 

25. A train has a whistle that makes a sound with a frequency of 535Hz. An observer notices that when the train is 

moving towards her this frequency appears to be 575 Hz. If the air temperature is 25o C, how fast is the train 

travelling? 

 

26. Angelo whirls a 2.0 m hollow tube that is open at both ends over his head. He hears the sound intensity alternate 

between loud and soft as he speeds up the tube. He notices that one of the loud sounds had a frequency of 1.70 x 102 

Hz. Assuming that the speed of sound is 3.40 x 102 m/s which harmonic is being produced? 

 

27. An electromagnet consists of a cardboard cylinder which is wrapped with 50.0 turns/cm ( permeability of air = 1.0 ). 

When 2.0 A is passed through the helix it is capable of lifting  0.00100 N. 

 

 a) What permeability core should be added in order for the electromagnet to be able to lift 1.00 x10 2 N?  

 b) How much current should be passed through the electromagnet to increase its strength from 1.00 x 102 N to 

2.00 x 102 N ? 

 c) What number of turns is required to increase its strength from 2.00 x 102 N to 5.00 x 102 N?   

 

28. A 1.5V battery delivers 220 mA of current for 5.0 minutes. How much charge is moved by the battery during this 

time. How much energy does the battery use during this time. What is the battery’s power output during this time? 

 

29. A step down transformer has 15 coils in its secondary and 75 coils in its primary. If it is attached to a wall socket 

(110V) and has 525 mA flowing in its primary what potential difference does it have across its secondary coil and 

how much current is flowing in its secondary coil? 

A

h = 43 m
h = 23 m

B


