Name:
The Ultimate Work/Energy/Power Assignment

9406
1.

A basketball is thrown into the basket, as shown in the diagram below. The ball leaves the player
hand at t= 0 s and reaches the basketat t =3 s.

Which of the following graphs best represents the ball’s kinetic energy E, as a function of time?
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2.

How much work must be done to stop an 1 800 kg vehicle travelling at 30 m/s?

A 1.8x10% 7
B. 5.4x10*]
C. 5.3x10°7J
D. 8.1x10°7J
9506

3.

Work 1s measured in which units?

A ]

B. N
C. J/s
D. N-s
4.

What is the minimum power developed by a 75 kg person who climbs a set of stairs 4.5 m high
in5.0s?

A 6.8x10''W
B. 6.6x10° W
C. 1.7x10°W
D. 3.3x10°W
5.

A 3.5 kg projectile was launched vertically at 75 m/s. The projectile reached a maximum height of
180 m. How much energy was lost to heat while the projectile was rising?

A 0J
B. 3.7x10°J
C. 6.2x10°7

D. 9.8x10°J
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6.

As a skier descends a slope, her kinetic energy increases from 600 J to 3 200 J while her

gravitational potential energy decreases by 5900 J. How much heat energy is created due to
friction?

A. 21001J
B. 33001J
C. 8500J
D. 970017
9608

7.

Calculate the minimum power of a cyclist who can increase his kinetic energy from 480 J
to 2430J by travelling 26 min 4.0s.

A T5W

B. 3.6x10° W
C. 4.9x10*° W
D. 7.3x10° W
9706

8.

René, whose mass is 85 kg, skis down the hill, passing Z with a kinetic energy of 9 700 J.

If friction is ignored, to what maximum height, 4, can René ski?

A. 12m
B. 15m
C. L1x10°m
D. 6.6x10° m



9.

A cyclist travelling at 10 m/s applies her brakes and stops in 25 m. The graph shows the
magnitude of the braking force versus the distance travelled.
A
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What is the total mass of bike and cyclist?
A. 20 kg
B. 40kg
C. 64kg
D. 80kg
9708
10.
The graph below shows the relationship between the force applied and the distance moved for a
3.5 kg object on a frictionless horizontal surface
16.0
12.0
FMN) g9
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0
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d (m)

If the object was initially at rest, what is its kinetic energy after travelling 8.0 m?

A. 201
B. 32])
C. 64]
D. 1301J
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11.

Which of the following is a definition of power?

A. Power is the rate of change of flux.

B. Power is the rate of change of energy.

C. Power is the rate of change of momentum.
D. Power is the rate of change of displacement.

9806

12.
The graph below shows how the force acting on an object varies with distance

15

F (N) 10
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d (m)

What is the work done in moving the object from 20 m to 60 m?

A. 50

B. 1007
C. 4001)J
D. 9001J



13.
A 250 kg roller coaster passes point A at 12.0 m/s.

—

v=12.0 m/s

18.0 m

B

What is the speed of the roller coaster at point B at the bottom of the hill if 8 500J of energy
is transformed to heat during the journey? (7 marks)



14.

A gardener does work W pushing a lawnmower a distance d across a lawn.

W () 70 140 210 280

350

d (m) 2.0 4.0 6.0 8.0

10.0

a) Plot a graph of ¥ versus d on the axes below.

W (J)

d (m)

b) Calculate the slope of the line, expressing your answer in appropriate units.

¢) What does the slope of the line represent?

(2 marks)

(2 marks)

(1 mark)
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Diagram 1
g
< 1

Diagram 2 shows a graph of the force required to compress the spring 0.090 m.

Diagram 2
F(N)
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a) What is the work done in compressing the spring? (3 marks)

b) Assuming no losses due to heat, what maximum speed is reached by the toy car when it is
released? (3 marks)

c) Ifin fact the maximum kinetic energy of the caris 0.18 J, what is the efficiency of the
spring-based launcher? (1 mark)
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16.
Starting from rest, a farmer pushed a cart 12 m. The graph shows the force £ which he
applied, plotted against the distance d.
F(N)
140
80
0
7 12
d (m)

a) How much work did the farmer do moving the cart 12 m? (3 marks)

b) After the farmer had pushed the 240 kg cart 12 m, it was moving with a velocity of
2.2 m/s. What was the cart’s kinetic energy? (2 marks)

¢) What was the efficiency of this process? (2 marks)
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17.

A 55.0 kg athlete steps off a 10.0 m high platform and drops onto a trampoline. As the
trampoline stretches, it brings him to a stop 1.00 m above the ground.

10.0 m 9.0 m

3
——

How much energy must have been momentarily stored in the trampoline when he came to rest?
A. 0]

B. 539]

'S 4 Q8N T

. T OJVJ

D. 53901J

18.

An object starts from rest and slides down a frictionless track as shown. It leaves the track
10rizontally, striking the ground at a distance 4 as shown.

»

le— d —>

The same object is now released from twice the height, 24. How far away will it land?
.d
. 2d

2d

4d

Sowy



19.

40 °
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t(s)

a) Find the power output of the buib. (Z marks)

b) If this bulb is 20% efficient, find the power delivered to the bulb. (3 marks)
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20.



21.



0001
22.



0006
23.



0008
24.

25.

26.



27.

0101
28.

0106
29.

0108
30.



31.

32.



0201
33.



34.



0208
35.

0301

36.

37.



38.

0306
39.



0306
40.






Scholarship Questions! Really neat ones!
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12.c

13.v=20.7 m/s

14.b) 35 N c) the force applied to
the lawnmower

15.a) .90J b) 7.7 m/s c) 20%

16.a) 1380 J b) 580 J c) 42%

17.c

18.b

19.a) 7.6 W b) 38 W

20.18 m/s

21.b) 2.85x 1684

22.a) 1.16 x 16J b) 190 N

23.a) 50 kg b) %2 of the mass

24.a

25.b

26.c

27.c

28.c

29.b

30.b

31.b

32.c

33.c

34.a) 9.1 m b) see my solution key

35.c

36.b

37.b

38.a

39.c

40.b) 1.2 J c) the work done on the
spring or the potential energy
stored in the spring

41.v=21 m/s

42.a) 23.1m/s b)42.9m



