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SPH3U: Energy and Power 

Energy and Power Unit Review 

 
Textbook Review: Page 186-188 #2,3,4,6a,b,8-14,17-20,23,25-29 

1. A man pushes at a constant speed a 50.0 𝑘𝑔 refrigerator a distance of 14.0 𝑚 across a level 

floor where the coefficient of friction is 0.40. How much work does the man do on the 

refrigerator? [𝐴𝑛𝑠: 2.74 × 103 𝐽] 

 

2. People have survived falls from great heights, provided that they land in snow or foliage or some 

other such material to cushion the impact. A typical adult of mass 80 𝑘𝑔 landing flat on his back 

has about 50% chance of survival if the impact force does not exceed 1.20 × 105𝑁. The terminal 

speed with which a person falling from a great height will strike the ground at 

225.308
𝑘𝑚

ℎ
 𝑜𝑟 63.0

𝑚

𝑠
. At this impact speed, what depth of snow would be required if the 

average stopping force is not to exceed that corresponding to 50% survival chance? 

[𝐴𝑛𝑠: 1.32 𝑚] 

 

3. Using your understanding thermal energy explain why this statement is true.  

“The lake is a satisfying place to cool down on a hot summer day”  

 

4. A 15 W compact fluorescent bulb and a 75 W incandescent bulb each produce 3.0 W of visible-

light energy. What are the efficiencies of these two types of bulbs for converting electric energy 

into light? [𝐴𝑛𝑠: 𝐸𝑓𝑓𝑓𝑙𝑢𝑜𝑟𝑒𝑠𝑐𝑒𝑛𝑡 = 20%, 𝐸𝑓𝑓𝑖𝑛𝑐𝑎𝑛𝑑𝑒𝑠𝑐𝑒𝑛𝑡 = 4%] 

 

5. While at the county fair, Patricia tries the water slide, whose shape 

is shown in the figure to the right. The starting point is 9.0 m 

above the ground. She pushes off with an initial speed of 2.0 m/s. 

If the slide is frictionless, how fast will Patricia be travelling at the 

bottom?[𝐴𝑛𝑠: 13
𝑚

𝑠
] 

 

6. A skier passes over the crest of a small hill at a speed of 3.6
𝑚

𝑠
. How fast will she be moving when 

she has dropped to a point of 5.8 𝑚 lower than the crest of the hill? Neglect friction. 

[𝐴𝑛𝑠: 11
𝑚

𝑠
] 

 

7. A rock of mass 𝑚 is dropped from rest a point ℎ above the ground. Write an expression to 

represent the speed of the rock when it strikes the ground. Neglect friction. [𝐴𝑛𝑠: 𝑣 = √2𝑔ℎ ] 
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8. A Jaguar car of mass 2𝑀 is racing a small Austin Healy sports car of mass M. Initially the Jaguar 

has half the kinetic energy of the Austin Haley, but when the Jaguar then speeds up by 10
𝑚

𝑠
, the 

two vehicles have the same kinetic energy. What were the initial speeds of the two cars? 

[𝐴𝑛𝑠: 𝑣𝐽𝑎𝑔𝑢𝑎𝑟 = 24
𝑚

𝑠
, 𝑣𝐴𝑢𝑠𝑡𝑖𝑛 𝐻𝑒𝑎𝑙𝑦 = 48

𝑚

𝑠
] 

 

9. Suppose the energy 𝐸 is required to accelerate a car from rest to speed 𝑣, neglecting friction. 

How much added energy would be required to increase the speed from 𝑣 to 2𝑣? [𝐴𝑛𝑠: 3𝐸] 

 

10. Water flows over Niagara Falls at a rate of about 6000
𝑚3

𝑠
, dropping a distance of 49 m. At what 

rate could electrical power be generated if all the potential energy loss of the water could be 

converted to electricity? Note: One cubic meter has a mass of 1000 kg. [𝐴𝑛𝑠: 2.88 𝐺𝑊] 

 

11. In a bicycle race, a rider such as Lance Armstrong (𝑚 = 70 𝑘𝑔) uses energy at the rate of about 

6.0
𝑊

𝑘𝑔
 of body mass. If he travels at an average speed of 11.0

𝑚

𝑠
 in a 120 𝑘𝑚 race, how much 

energy does he expend? [𝐴𝑛𝑠: 4.58 × 106 𝐽] 

 

12. 80.0 𝑔 of brass at 292 °𝐶 is added to 200 𝑔 of water at 14.0 °𝐶 in an insulated container. What 

is the final temperature of the system? [𝐴𝑛𝑠: 23.9 °𝐶] 

 

13. An ice cube of mass 60 𝑔 is taken from a freezer at −15 °𝐶 and dropped into 120 𝑔 of coffee at 

80 °𝐶. What will be the final temperature of the mixture? [𝐴𝑛𝑠: 26.7 °𝐶] 

 

14. Write the reaction for the alpha decay of Polonium, 𝑃𝑜82
210 .  

 

15. Boron-12 undergoes beta negative radiation to produce a excited nucleus of another atom, 

which further undergoes gamma radiation. Write the equation for both of these decay 

processes.  

 

16. Identify the unknown isotope X in each of the following reactions. You will need access to a 

periodic table to look up atomic numbers.  

a. 𝑋 → 𝑅𝑎88
224 + 𝛼 

b. 𝑃𝑏 → 𝑋 + 𝑒− + �̅�82
211  

c. 𝑃𝑜 → 𝑃𝑏 + 𝑋82
206

84
210  

 

17. 𝑈92
235  is unstable and decays in a series of steps, ending as a stable isotope of 𝑃𝑏82

207 . How many 

electrons and how many alpha particles are emitted in this process? [𝐴𝑛𝑠: 7𝛼 & 4 𝑒−] 


