Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 1997
The newest roller coaster in California reaches an amazing speed of 162 km/h!  Assuming that all this energy comes from gravitational potential energy lost in the fall and that frictional losses are about 10%, estimate the drop in height for this record-shattering ride.

A) 93.0 m
B) 103 m
C) 115 m
D) 1.34 km
E) 1.49 km
Answer: C
Reference: Energy and Society
Difficulty: difficult
Learning Objective: D2.3
Contest: 2000
A car starts from rest atop a perfectly smooth hill. At the bottom of the hill, its speed reaches 4.0 m/s. The same car starts again from the top of the hill, but with an initial speed of 3.0 m/s. What will be its speed at the bottom of the hill, in the second case?
A) 3.0 m/s
B) 4.0 m/s
C) 5.0 m/s
D) 6.0 m/s
E) 7.0 m/s
Answer: C
Reference: Energy and Society
Difficulty: easy
Learning Objective: D2.2
Contest: 2001
While driving down an icy road in his pickup truck, Dan slid off the road into a ditch.  He and his two friends each exerted a force of 200 N on the truck for two minutes, but failed to move it.  The work done by the three friends on the truck was:
A)  0 J

B)  600 J

C)  24,000 J

D)  72,000 J

E)  Cannot be determined from the information given.
Answer: A
Reference: Energy and Society
Difficulty: easy
Learning Objective: D1.1
Contest: 2001
Toyota and Honda have both started selling hybrid gas and electric cars.  Some of the energy for the batteries which powers the electric motor is obtained from:
A)  A fuel cell

B)  Plugging the car into an electrical outlet at night

C)  Solar cells
D)  Energy transfer as the brakes slow the car

E)  All of these

Answer: D
Reference: Energy and Society
Difficulty: difficult
Learning Objective: D2.3
Contest: 2002
A box at rest at the top of a frictionless hill is allowed to slide down the hill.  At the bottom of the hill the speed of the box is 8 km/h.  Next, the box is allowed to slide down the hill with an initial velocity of 6 km/h.  How fast is the box going when it gets to the bottom of the hill?
A) 6 km/h

B) 8 km/h

C) 10 km/h

D) 12 km/h

E) 14 km/h 

Answer: C
Reference: Energy and Society
Difficulty: easy
Learning Objective: D2.2
Contest: 2002
A girl with a heavy backpack wants to climb to the top of a hill.  The path straight up the hill is 100 m long.  Rather than going straight up she chooses a zigzag path 200 m long.  The work she does on the backpack is ___ the work she does on the backpack going up in a straight line.
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A) ¼ of

B) ⅓ of

C) ½ of

D) equal to

E) twice
Answer: D
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2002
A girl was swinging on a swing at the park.  She was moving with constant amplitude and in regular periodic motion.  She reached a maximum vertical height 1.0 m above the lowest point of the swing.  How fast was she moving when she was 0.60 m above the lowest point?  You may assume no friction or air resistance.

A) 4.4 m/s

B) 3.9 m/s

C) 3.4 m/s

D) 2.8 m/s

E) 2.0 m/s
Answer: D
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.5
Contest: 2002
How long will it take a motor with an output power of 4000 W to lift a 250 kg container vertically upwards 25 m?
A) 0.64 s

B) 1.6 s

C) 15 s

D) 160 s

E) the motor cannot lift the container
Answer: C
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2002
A bullet of mass m=8.0 g and speed 700 m/s was fired into a block of wood.  Assuming a constant frictional force brought the bullet to rest 5.0 cm inside the block without deforming the bullet, what was the average acceleration of the bullet while inside the block?
A) –2.0x 104 m/s2
B) –8.4 x 105 m/s2

C) –4.9 x 106 m/s2
D) -1.0 x 107 m/s2

E) -5.4 x 107 m/s2
Answer: C
Reference: Energy and Society
Difficulty: difficult
Learning Objective: D2.3
Contest: 2002
Two pucks of masses m1= 3M and m2 = M are moving in the same direction on a frictionless surface such that they have the same kinetic energy.  After 2 s the same force F is applied to each puck in the opposite direction to its motion.  The ratio of the stopping distances d1 : d2 is
A) 9:1.

B) 3:1.

C) 2:1.

D) (3:1.

E) 1:1.
Answer: E
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2003
How much work is done by a 65 kg cyclist riding a 13 kg bicycle in speeding up from 5.0 m/s to 8.0 m/s?
A) 20 J

B) 1.2 x 102 J

C) 2.5 x 102 J

D) 1.3 x 103 J

E) 1.5 x 103 J
Answer: E
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2003
A boy was swinging on a swing with ropes of length of 2.5 m. The maximum horizontal distance of the swing from its rest position was 1.2 m. Ignoring friction, how fast was the boy moving at the lowest point?
A) 2.5 m/s

B) 6.1 m/s

C) 6.6 m/s

D) 7.0 m/s

E) 43 m/s

Answer: A
Reference: Energy and Society
Difficulty: easy
Learning Objective: D2.3
Contest: 2003
Two identical bricks are lifted such that the first brick is twice as high as the second one. Then both are dropped. When the first brick strikes the ground its kinetic energy at impact is
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A) half as much as the kinetic energy of the second at impact.

B)  the same as the kinetic energy of the second at impact.

C) twice as much as the kinetic energy of the second at impact.

D) three times as much as the kinetic energy of the second at impact.

E) four times as much as the kinetic energy of the second at impact.

Answer: C
Reference: Energy and Society
Difficulty: easy
Learning Objective: D2.5
Contest: 2003
The weight of a bicycle with its rider is 800 N. A spring balance attached to the bicycle was used to pull it along at a constant speed of 5.0 m/s. The reading on the spring balance was 10.0 N. The power required to keep the bicycle moving at this speed was
A) 4.0 x 102 W.

B) 50 W.

C) 10 W.

D) 2.0 W.

E) cannot be determined.
Answer: B
Reference: Energy and Society
Difficulty: easy
Learning Objective: D2.3
Contest: 2003
Two identical blocks of mass m are placed on frictionless planes as shown. The pulleys are massless and frictionless, and the hanging masses are identical. Both systems are freed, and the hanging masses both fall a distance d. At this distance d, for the kinetic energies of the two systems P and Q we can be sure that:
A) EkQ < EkP.

B) EkQ = EkP .

C) EkQ > EkP .

D) EkQ = mgd.

E) the relationship between EkQ and EkP cannot be determined.
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Answer: A
Reference: Energy and Society
Difficulty: easy
Learning Objective: D2.3
Contest: 2003
A child has a choice of three frictionless slides along which to slide to the ground. His speed at the bottom of the slide is the:
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A) fastest for slide X.

B) fastest for slide Y.

C) fastest for slide Z.

D) the same for all three slides.

E)  the slowest for slide X.

Answer: D
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2004
A skier wearing special frictionless skies slides straight down a hill of vertical height 24 m inclined at 35( to the horizontal. If her initial velocity is zero, and air resistance is negligible, what is her speed at the bottom of the ramp?

A) 5.6 m/s

B) 8.0 m/s
C) 9.8 m/s
D) 20 m/s

E) 22 m/s
Answer: E
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2004
A baseball pitcher accelerates a ball in a horizontal plane from rest to a speed of 40 m/s. If the ball has a mass of 0.20 kg, and pitcher's arm is 0.80 m long, find the work done by the pitcher on the ball.

A) 1.6 J

B) 5.6 J

C) 8.0 J

D) 1,6(102 J

E) 1.6(103 J
Answer: D
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2004
A box slides along a horizontal frictionless surface at a constant speed of 5.0 m/s. The box then slides smoothly down a frictionless incline and onto a second frictionless horizontal surface without tipping or rolling as shown in the figure. What is the speed of the box on the second surface?
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A) 9.0 m/s

B) 9.8 m/s

C) 10 m/s

D) 14 m/s

E) 15 m/s

Answer: C
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.5
Contest: 2004
The energy content of gasoline is 3.6(107 J/L. A motor with an efficiency of 20% is needed at full output power of 45 kW for 50.0 minutes. How many litres of gasoline are required to operate the motor for this amount of time?

A) 0.31 L

B) 0.38 L

C) 1.6 L

D) 3.8 L

E) 19 L
Answer: E
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2004
A 55.0 kg diver strikes the water perpendicularly at a speed of 7.7 m/s and experiences an average retarding force of 1315 N. What is the maximum depth the diver's hands will attain?

A) 1.2 m

B) 2.1 m

C) 2.4 m

D) 3.2 m

E) 4.2 m
Answer: B
Reference: Energy and Society
Difficulty: difficult
Learning Objective: D2.3
Contest: 2004
Two masses are connected as shown in the figure. The system is released from rest and mass A falls to the floor through a distance of 1.0 m. The table and pulley are frictionless. What is the kinetic energy of mass A just before it reaches the floor?
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A) 2.4 J

B) 5.0 J

C) 9.7 J

D) 39 J

E) 70 J
Answer: A
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2005
A forensic physicist fired a bullet of mass 30.0 g and a muzzle velocity of 300 m/s from a gun into a gel which simulates a human body.  The bullet penetrated the gel to a depth of 10.0 cm before stopping. What was the average retarding force that the gel exerted on the bullet?

A) 1.35(102 N

B) 4.50(102 N

C) 1.35(104 N

D) 1.35(105 N

E) 1.35(107 N
Answer: C
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2005
A mountain climber threw a stone vertically downward from the edge of a cliff with an initial speed of 5.0 m/s.  Air resistance may be ignored.  The stone reached a speed of 20 m/s just before hitting the ground.  If he had thrown the stone horizontally outward from the cliff with a speed of 5.0 m/s, what vertical speed would the stone have reached just before hitting the ground?

A) 5.0 m/s

B) 15 m/s

C) 20 m/s

D) 21 m/s

E)  The height of the cliff is needed to answer this question.
Answer: C
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2005
Equal forces were applied to three objects, P, Q, and R, initially at rest on a frictionless surface. If mP < mQ < mR, which of the objects would have the greatest kinetic energy after traveling the same distance d?

A) P

B) Q

C) R

D) All will have the same kinetic energy.

E) There is not enough information given.
Answer: D
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2005
A 40.0 kg sand bag, resting on the ground, was pulled upwards, with an acceleration of 4.00 m/s2, by a force F. How much work was done by force F when the bag reached a height 5.00 m above the ground?

A) 320 J

B)  800 J

C) 1960 J

D) 2000J

E)  2760 J
Answer: E
Reference: Energy and Society
Difficulty: difficult
Learning Objective: D2.5
Contest: 2005
A conveyor belt 20.0 m long and at an angle of 30º to the horizontal was designed to carry 40.0 kg sacks of chicken feed, at a constant speed of 1.00 m/s, up to a barn loft.  One sack is on the conveyor at a time.  How much useful power must the motor driving the conveyor belt develop?

A) 196 W

B) 392 W

C) 3920 W

D)7840 W

E) 7860 W
Answer: A
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2005
A car moving at 40 km/h skidded 5.0 m to a stop after the driver locked the brakes. How far would the car skid with locked brakes if initially traveling at 120 km/h?

A) 10 m

B) 15 m

C) 20 m

D) 30 m

E) 45 m
Answer: E
Reference: Energy and Society
Difficulty: easy
Learning Objective: D2.2
Contest: 2006
A 40 kg mass moves through a distance of 10 m on a level, frictionless surface.  What is the minimum work done on the mass over this distance?

A) 0 J

B) 1.5( 102 J

C) 4.0( 102 J

D) 6.0( 102 J

E) There is not enough information.
Answer: A
Reference: Energy and Society
Difficulty: easy
Learning Objective: D2.3
Contest: 2006
A railroad car is carrying sand and is rolling without friction on the railroad tracks. There is a small hole at the bottom of the car and the sand is pouring out. As the sand pours out, the speed and kinetic energy of the car will respectively

A) decrease, decrease.

B) increase, decrease.

C) remain constant, decrease.

D) increase, remain constant.

E) increase, increase
Answer: C
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2006
Denis is riding his bicycle at 12.0 km/h when he applies the brakes, locking the wheels and sliding to a stop. Denis has a mass of 15 kg, while the bicycle has a mass of 10 kg. Assuming any energy conversion is into heat, calculate the amount of heat generated by the friction between the tires and the road while coming to a stop.

A) 195 J

B) 139 J

C) 108 J

D) 95.0 J

E) 50.0 J
Answer: B
Reference: Energy and Society
Difficulty: easy
Learning Objective: D2.3
Contest: 2006
A puck starts at rest at the top of a straight, frictionless inclined plane, and slides to the bottom. When it is halfway down the ramp, the puck has

A) half of the kinetic energy it had at the top.

B) half of the potential energy it had at the top.

C) half of the speed it had at the bottom.

D) taken half of the total time it would spend sliding down the ramp.

E) half the total energy it had at the top.
Answer: B
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2006
Part of the chemical energy in food consumed is converted to the kinetic energy of a runner starting from rest and reaching a speed of 2.0 m/s. The runner then increases his speed from 2.0 m/s to 4.0 m/s.  The ratio of the energy required to accelerate from 2.0 m/s to 4.0 m/s, compared to the energy required to accelerate from rest to 2.0 m/s is

A) 1:2.

B) 1:1.

C) 2:1.

D) 3:1.

E) 4:1.
Answer: D
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.5
Contest: 2006
An escalator has 2400 W of power available to move passengers from the first floor of a mall to the second, 6.0 m vertically.  If the average mass of the passengers is 65 kg, what is the maximum number of passengers that can be carried to the second floor in 1.0 minute?
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A) 4

B) 5

C) 22

D) 28

E) 37
Answer: E
Reference: Energy and Society

Difficulty: Moderate

Learning Objective: D2.3

Contest: 2007

A red cannonball has a mass of 3.0 kg, and a green cannonball has a mass of 6.0 kg. Both were dropped at the same time from the top of a tall building. What is the ratio of the kinetic energy of the red ball to the kinetic energy of the green ball when each is halfway to the ground? Ignore air resistance.  

A) 1:4  

B) 1:2  

C) 3:4  

D) 1:1  

E) 2:1

Answer: B

Reference: Energy and Society

Difficulty: Moderate

Learning Objective: D2.3

Contest: 2007

An arrow is shot straight up and rises to a height of 24 m before stopping. At what height is its speed half of its initial speed? Ignore air resistance.  

A) 6.0 m  

B) 9.0 m  

C) 12 m  

D) 18 m  

E) 22 m 

Answer: D

Reference: Energy and Society

Difficulty: Moderate

Learning Objective: D2.3

Contest: 2007

A skier with a mass of 100 kg starts at the top of a hill of vertical height 20.0 m and a slope angle of 30.0°.  At the bottom of the hill, he is moving at a speed of 10.0 m/s.  The energy required to melt 1.00 kg of snow is 334 000 J. Assuming that any energy loss results in the melting of snow, how much snow does the skier melt while sliding down the hill?

A) 0 g  

B) 21.9 g  

C)  43.7 g  

D) 51.2 g  

E) 102 g

Answer: C

Reference: Energy and Society

Difficulty: Moderate

Learning Objective: D2.1, D2.2, D2.3

Contest: 2007

A cart initially at rest is pushed by a constant force on a frictionless air track for 5 seconds, traveling a distance of 60 cm. Another cart that has twice the mass of the first one, also initially at rest, on the same frictionless air track, is pushed by the same force over the same distance. What is the ratio of the final speed of the heavier cart to the final speed of the lighter cart?

A) 1:4  

B) 4:1  

C) 1:2  

D) 1 : 
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E) 
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Answer: D

Reference: Energy and Society

Difficulty: Moderate

Learning Objective: D2.3, D2.5

Contest: 2007

A cyclist accelerates uniformly from 0.0 m/s to 5.0 m/s over 15 s. The total mass of the cyclist and bicycle is 40 kg. What is the average power developed by the cyclist?  

A) 0.0 W  

B) 8.0 W  

C) 33 W  

D) 75 W  

E) 98 W

Answer: C

Reference: Energy and Society

Difficulty: Difficult

Learning Objective: D2.1, D2.2, D2.3

Contest: 2007

A 9.0 kg parcel slides from rest down a frictionless incline through a vertical height of 5.0 m to point P, where it starts slowing down due to friction.  What is the coefficient of kinetic friction if the parcel stops at point Q, 19.0 m from point P?  
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A) 0.11  

B) 0.26  

C) 0.33  

D) 0.47  

E) not enough information

Answer: B

Reference: Energy and Society

Difficulty: Moderate

Learning Objective: D2.5, D3.4

Contest: 2008

A machine completes a task. The task requires 200 J of energy. The machine is 25% efficient. How much of the energy supplied to the machine for this task is not used to complete the task? 

A) 50 J  

B) 67 J 

C) 150 J  

D) 200 J  

E) 600 J

Answer: E

Reference: Energy and Society

Difficulty: Moderate

Learning Objective: D2.1, D2.2

Contest: 2008

Two identical pianos were loaded into one large truck. The first piano was pushed up an inclined plane into the truck. The second was lifted vertically into the truck. Assume that friction is negligible. Which of the following quantities is larger for the second piano?

A) kinetic energy   

B) vertical distance   

C) work required   

D) potential energy   

E) force required

Answer: E

Reference: Energy and Society

Difficulty: Moderate

Learning Objective: D2.1, D2.2, D2.3

Contest: 2008

Hockey player A passes a 160 g puck to player B at a velocity of 2.0 m/s[E]. Player B slaps the puck, applying a force of 

25 N[E] over a distance of 0.80 m. What is the speed of the puck after leaving player B's hockey stick? Ignore frictional effects, and any energy converted to sound. 

A) 16 m/s   

B) 14 m/s   

C) 12 m/s   

D) 10 m/s   

E) 4.0 m/s

Answer: A

Reference: Energy and Society

Difficulty: Moderate

Learning Objective: D2.3

Contest: 2008

Consider a ball falling freely from the top of a building.  Neglecting air resistance, which of the following statements is correct?
A) The total energy of the ball increases by equal amounts in equal times.

B) The kinetic energy of the ball increases by equal amounts in equal distances.
C) The kinetic energy of the ball increases by equal amounts in equal times. 
D) The potential energy of the ball decreases by equal amounts in equal times.
E) The net work done on the ball by the force of gravity is zero.

Answer: B
Reference: Energy and Society

Difficulty: Moderate

Learning Objective: D2.1, D2.2, D2.3, D2.5

Contest: 2008

The engine of a car with mass 1200 kg accelerates the car from 0 m/s to 20 m/s in 5.0 s. How much power is required to do this?

A) 4.8 kW   

B) 12 kW   

C) 24 kW   

D) 36 kW   

E) 48 kW

Answer: E

Reference: Energy and Society

Difficulty: Moderate

Learning Objective: D2.5

Contest: 2008

An elevator with a mass of 300 kg can carry a maximum load of 900 kg. It is powered by an electric motor with an output of 24.0 kW. What is the maximum speed that the motor can lift the fully-loaded elevator?

A) 2.04 m/s   

B) 2.72 m/s   

C) 4.08 m/s   

D) 8.16 m/s   

E) 20.4 m/s

Answer: A

Reference: Energy and Society

Difficulty: easy
Learning Objective: D2.3
Contest: 2009
A student and bicycle have a total mass of 100 kg, and are moving at 10 m/s. A constant stopping force of 250 N is applied to the bicycle and student. What is the stopping distance required?
A) 4.0 m

B) 10 m

C) 20 m

D) 40 m

E) 100 m
Answer: C
Reference: Energy and Society

Difficulty: moderate
Learning Objective: D2.3
Contest: 2009
A skydiver opens her parachute, and falls towards the Earth at a constant speed of 3.6 m/s. As she falls at constant speed, what happens to her gravitational potential energy?
A) The potential energy becomes kinetic energy of the skydiver.

B) The potential energy becomes heat energy due to air resistance.

C) Some of the potential energy becomes kinetic energy, and some becomes heat energy.

D) All of the potential energy becomes heat energy at the moment she hits the ground.

E) Since her speed is constant, her potential energy remains constant as she falls.
Answer: B
Reference: Energy and Society

Difficulty: moderate
Learning Objective: D2.3
Contest: 2009
A roller coaster is designed such that the vertical drop from A to B is 120 m. The vertical rise from B to C is 100 m. Take point B to be the position for zero gravitational energy. If the coaster is moving at 6.0 m/s at point A, what is the maximum percent of its energy that could be converted into heat between points A and C before the coaster could no longer reach point C? 
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A) 17%

B) 18%

C) 20%

D) 50%

E) The coaster can never reach point C.
Answer: B
Reference: Energy and Society

Difficulty: difficult
Learning Objective: D2.3
Contest: 2009
A ball of mass m is dropped from a building with initial speed 0 m/s. Ignore air resistance. When it is h m above the ground, its speed is v m/s. Which quantity remains constant as the ball falls?
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Answer: B
Reference: Energy and Society

Difficulty: moderate
Learning Objective: D2.5 

Contest: 2009
An aircraft engine developing 120 kW moves a small plane at a constant speed of 60 m/s in level flight. What is the total force of air resistance opposing the forward motion of the aircraft?

A) 1.2×105 N

B) 2.0×103 N

C) 60 N

D) 2.0 N

E) 0 N
Answer: B
Reference: Energy and Society

Difficulty: difficult
Learning Objective: D2.3
Contest: 2009
A wind turbine has blades of radius 25 m. If a wind is blowing at 18 km/h, and air has a mass of 1.0 kg/m3, what is the total kinetic energy of the air passing through the cross-sectional area formed by the blades every minute?
A) 4.9 kJ

B) 9.8 kJ

C) 25 kJ

D) 0.12 MJ

E) 7.4 MJ
Answer: E
Reference: Energy and Society

Difficulty: moderate
Learning Objective: D2.5
Contest: 2010
A boat powered by an engine rated at 100 kW can reach a top speed of 70.0 km/h. What is the total force resisting the forward motion of the boat at this speed?
A) 100 kN

B) 70.0 kN

C) 5.14 kN

D) 1.43 kN

E) 0 k
Answer: C
Reference: Energy and Society

Difficulty: moderate
Learning Objective: D2.3
Contest: 2010

A batter at a baseball game hit a ball such that it flew into the stands.  The ball was caught by a fan when it was moving at 10 m/s at a height 20 m above the height it was hit. What was maximum height to which the ball rose before falling back down towards the fan?
A) 21 m

B) 25 m

C) 30 m

D) 50 m

E) The maximum height cannot be determined.

Answer: E
Reference: Energy and Society

Difficulty: difficult
Learning Objective: D2.3
Contest: 2010
A puck with mass m was at rest when a force F was applied over a horizontal distance d. The same force was applied over the same distance to another puck with four times the mass. What was the ratio of the final speed of the first puck to the final speed of the second?
A) There is zero work done by the force of gravity as the stone falls.

B) The kinetic energy of the stone increases by equal amounts over equal distances.

C) The kinetic energy of the stone increases by equal amounts in equal time intervals.

D) The potential energy of the stone decreases by equal amounts in equal times.

E) The total energy of the stone increases by equal amounts in equal distances.

Answer: B
Reference: Energy and Society

Difficulty: easy
Learning Objective: D2.3
Contest: 2010

A stone is dropped from a high tower and is falling freely under the influence of the force of gravity. Ignoring air resistance, which statement is correct?
A) There is zero work done by the force of gravity as the stone falls.

B) The kinetic energy of the stone increases by equal amounts over equal distances.

C) The kinetic energy of the stone increases by equal amounts in equal time intervals.

D) The potential energy of the stone decreases by equal amounts in equal times.

E) The total energy of the stone increases by equal amounts in equal distances.

Answer: B
Reference: Energy and Society

Difficulty: easy
Learning Objective: D2.3
Contest: 2010
A unit of energy often used in particle physics is the electron-volt (eV). One eV is defined as the energy gained by an electron with a charge of 1.61 × 10-19 coulombs moving through a potential difference of 1 volt, or 1.61 × 10-19 J. If a proton with a mass of 1.67 × 10-27 kg has 40.0 keV of kinetic energy, how fast is it moving?
A) 2.78 × 106 m/s

B) 8.77 × 104 m/s

C) 8.02 × 10–8 m/s

D) 1.96 × 10–21 m/s

E) 1.39 × 105 m/s
Answer: A
Reference: Energy and Society
Difficulty: easy
Learning Objective: D2.3
Contest: 2011
A ball is held at a height of H metres above a floor. It is then released and falls to the floor.  If air resistance is negligible, which of the graphs shown relates the mechanical energy E as a function of the vertical height y of the ball?
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A)


   B


    C)


     D)

E) None of these.
Answer: D
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.10
Contest: 2011
A student performed a calorimetry experiment by adding hot water to cold water in a well-insulated calorimeter.  The results are shown.  The student forgot to determine the mass of the calorimeter. What was the mass of the water mixture?
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A) 27.3 g

B) 41.4 g

C) 68.7 g

D) 99.1 g

E) 140.4 g
Answer: E
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2011
A hockey puck is moving with a velocity of 2.00 m/s[E]. A player slaps the puck, applying a force of 25.0 N[E] over a distance of 0.800 m. If the mass of the puck is 160 g, what is the speed of the puck after leaving the player’s hockey stick? Ignore friction.

A) 2.06 m/s

B) 5.39 m/s

C) 11.4 m/s

D) 15.9 m/s

E) 158 m/s
Answer: D
Reference: Energy and Society
Difficulty: difficult
Learning Objective: D2.3
Contest: 2011
A stone is at rest on an ice rink. The coefficient of kinetic friction between the stone and the ice is 0.100. A child pushes the stone, accelerating it to a speed of 5.00 m/s, and then, allows the stone to coast. How far does the stone slide along the ice before coming to a stop?

A) 2.55 m

B) 5.10 m

C) 12.8 m

D) 25.5 m

E) 125 m
Answer: C
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D3.12
Contest: 2011
Every Canadian requires an average of about 5 × 1011 J of energy per year to maintain a Canadian lifestyle. This can be supplied by about 20 tonnes of coal, 14,000 m3 of natural gas, or 11,000 L of gasoline. If you invented a machine that could convert matter directly into energy, about how much matter would you need to convert to supply the yearly needs of one Canadian?
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A) 0.0056 g

B) 0.011 g

C) 550 kg

D) 1100 kg

E) 1600 kg
Answer: A
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.7
Contest: 2012
A car is powered by a gasoline engine with an efficiency of 25%.  The engine delivers a force of 5.0 kN at a speed of 72 km/h. What is the energy used by the car for a 20 minute drive?
A) 10 MJ

B) 80 MJ

C) 1.2 x 102 MJ

D) 4.8 x 102 MJ

E) 6.0 x 102 MJ
Answer: D
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2012
A ball is placed onto a frictionless incline at a height of 20 cm. It is released, and rolls down the first incline and up a second frictionless incline. What is the speed when the ball reaches a height of 10 cm on the second incline? 
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A) 1.4 m/s

B) 2.8 m/s

C) 3.5 ms

D) 4.9 m/s

E) The speed cannot be determined
Answer: A
Reference: Energy and Society
Difficulty: moderate
Learning Objective: D2.3
Contest: 2012
A 20 g toy car is uniformly accelerated from rest onto a level surface. The car travels 60 cm in 2.0 s. What is the total work done on the car?
A) 0.60 J

B) 3.6 J

C) 3.6 mJ

D) 6.0 mJ
E) The work cannot be determined.
Answer: C
Reference: Energy and Society
Difficulty: difficult
Learning Objective: D3.12
Contest: 2012
Each nuclear decay of the uranium isotope 235U releases on average 2.3 neutrons, with an average kinetic energy of 1.0 MeV each. These neutrons must be slowed down by collisions with heavy water nuclei in order to induce new nuclear reactions. One eV is defined as 1.6 × 10-19 J. How many nuclear reactions will increase the temperature of 1.0 gram of heavy water by 1.0°C? The specific heat of heavy water is 3.767 J/g°C.
A) 3.00 × 1013
B) 1.02 × 1013
C) 3.33 × 10–14
D) 7.69 × 10–14
E) 1.30 × 107
Answer: B
Reference: Energy and Society
Difficulty: 

Learning Objective: 

Contest: 

A) 

B) 

C) 

D) 

E) 

Answer: 
Reference: Energy and Society
Difficulty: 
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