Physics 20 Cumulative Review Practice Test
Multiple Choice
Identify the choice that best completes the statement or answers the question.

1.
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Based on the information in the above velocity-time graph, the object will change direction at 

	a.
	4.0 s
	c.
	10.0 s

	b.
	6.0 s
	d.
	12.0 s


	Bullet

	A bullet is fired horizontally at 450 m/s [E] from a gun that is 1.50 m from the ground.



2.
Based on the information in Bullet, the range of the bullet is

	a.
	42.1 m
	c.
	249 m

	b.
	138 m
	d.
	498 m



3.
A car of mass 1500 kg and travelling at 5.0 m/s [east] accelerates for 10 s to a velocity of 24 m/s [east]. What is the net force on the car?

	a.
	7.5 [image: image2.png]


 102 N [east]
	c.
	3.6 [image: image3.png]


 103 N [east]

	b.
	2.9 [image: image4.png]


 103 N [east]
	d.
	4.4 [image: image5.png]


 103 N [east]



4.
Two carts, X and Y, are at rest and in contact on a level, frictionless table, as shown. Cart X has twice the mass of cart Y but is the same distance from barrier X as cart Y is from barrier Y. If the cocked spring on cart X is released, which of the following descriptions of the motions of the carts is correct?
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	a.
	Cart X will remain at rest and cart Y will hit barrier Y.

	b.
	Cart X will hit barrier X before cart Y hits barrier Y.

	c.
	Cart X will hit barrier X after cart Y hits barrier Y.

	d.
	Cart X will hit barrier X at the same time as cart Y hits barrier Y.



5.
It takes a force of 64 N to start a 4.0 kg copper block sliding on a dry horizontal copper rail of mass 8.0 kg. What is the coefficient of static friction for these copper surfaces?

	a.
	0.61
	c.
	1.2

	b.
	0.82
	d.
	1.6



6.


	A 100-kg astronaut in a spacecraft is standing on a scale during liftoff. The scale reads 2.94  103 N.

If the acceleration due to gravity at Earth’s surface is 9.81 m/s2 [down], what is the acceleration of the spacecraft?
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	a.
	zero
	c.
	19.6 m/s2 [up]

	b.
	9.81 m/s2 [up]
	d.
	29.4 m/s2 [up]


Sound Source on a Turntable
	An audio frequency source is attached to the outer edge of a turntable. A student is using an oscilloscope to measure the frequency of the sound. As the turntable rotates, the oscilloscope indicates that the frequency from the source increases and decreases.

(The diagram is not to scale.)
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7.
Refer to the diagram Sound Source on a Turntable to answer this question.

An audio source with a frequency of 256 Hz is attached to the outer edge of a turntable with a radius of 2.50 m and a period of rotation of 0.750 s. If the speed of sound is 335 m/s, what frequency does the oscilloscope register when the source is moving directly toward the student?

	a.
	273 Hz
	c.
	263 Hz

	b.
	292 Hz
	d.
	282 Hz


Sand Pendulum
	A pendulum bob consists of a small bucket filled with fine sand. As the pendulum oscillates, the sand pours out through a hole in the bottom of the bucket so that it leaves a trail of sand on the surface below. The rope attached to the trolley pulls it to the right at a constant velocity while the pendulum swings across the trolley at right angles to the direction of the trolley’s velocity.

(This diagram is not to scale.)
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8.
Refer to the diagram Sand Pendulum to answer this question.
When the [image: image10.png]0.850-m



-long pendulum is set in motion, it swings at right angles to the velocity of the trolley. What is the speed of the trolley if the sand from the pendulum creates a wave pattern on the surface of the trolley with a wavelength of 0.150 m?

	a.
	[image: image11.png]8.68 x 1072



 m/s
	c.
	[image: image12.png]9.25 % 1072



 m/s

	b.
	[image: image13.png]768 %1072



 m/s
	d.
	[image: image14.png]3.11x 1072



 m/s



9.
A 0.620-m pipe of an organ is an open-pipe resonator. If the speed of sound in the hall where the organ is being played is 325 m/s, then the frequency of the note that the pipe creates is

	a.
	198 Hz
	c.
	131 Hz

	b.
	262 Hz
	d.
	245 Hz


Numeric Response
	Bullet

	A bullet is fired horizontally at 450 m/s [E] from a gun that is 1.50 m from the ground.



10.
Based on the information in Bullet, the magnitude of the resultant velocity of the bullet just before it hits the ground is a.bc  10d m/s. The values of a, b, c, and d, respectively, are ______, ______, ______, and ______. (Record all four digits of your answer on the answer sheet.)
	Airplane in the Wind

	An airplane that can fly at 500 km/h heads west on a trip. The airport tower reports that a strong wind reaching a speed of 100 km/h could affect the flight of the plane.



11.
Based on the information in Airplane in the Wind, if the original destination is 900 km [W] and the wind velocity is 100 km/h [30.0], the aircraft will be off course by a.bc  10d km. The values of a, b, c, and d, respectively, are ______, ______, ______, and ______. (Record all four digits of your answer on the answer sheet.)

12.
An object is projected upward from the top of a building at an angle of 28.0 with a speed of 15.0 m/s. If the object hits the ground 32.0 m from the base of the building, the height of the building is a.bc  10d m. The values of a, b, c, and d, respectively, are ______, ______, ______, and ______. (Record all four digits of your answer on the answer sheet.)

13.
A lunar landing research vehicle (LLRV) has a weight of 11.2 kN on Earth. If the LLRV’s weight on Saturn is 12.7 kN, the acceleration due to gravity on Saturn is ____ N/kg. (Record your three-digit answer on the answer sheet.)

14.
A 1.5 m long pendulum with a 3.2 kg bob, is pulled sideways from its rest position and then released. When it passes through its rest position, the tension in the string that supports the bob is 50 N. 

The height above its rest position from which the pendulum bob was released must be ______ m. Assume that frictional forces are negligible. (Record your two-digit answer on the answer sheet.)
	The diagram shows a ball initially placed on a compressed spring. When the ball is released, it is projected vertically upward.

Diagram is not to scale.
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15.
Refer to the above diagram to answer this question.
A 2.50 kg ball is placed on a spring system composed of two springs. The outer spring has an elastic constant of [image: image16.png]450 x 107 N/m



 while the inner (longer) spring has an elastic constant of [image: image17.png]6.80 x 103 N/m



. The ball begins at a height (h1) of 5.00 cm above the table. When the ball is 15.0 cm (h2) above the table, the outer spring is fully extended. The ball continues to be pushed upward by the inner spring until, at a distance of 22.0 cm (h3) above the table, the inner spring is fully extended. At the instant that the inner spring has reached its full length, the elastic potential energy that has been transferred from the springs to the ball is ______ J. (Record your three-digit answer on the answer sheet.)
	The diagram shows a 0.150 kg foam ball falling from a height of 7.50 m. The speed of the ball when it reaches a height of 6.00 m above the ground is [image: image18.png]1.25 mfs



. After that point, the ball continues to fall at a constant speed. 

Diagram is not to scale.
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16.
Refer to the above diagram to answer this question.
In the above diagram, the magnitude of the change in mechanical energy of the ball between h1 and h2 is ______ J. (Record your three-digit answer on the answer sheet.)
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