Motion and Forces  Pre-Test/Post-Test

Short Answer
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	1.	What two variables are plotted in the graph?

	2.	How would you describe Kathy’s motion? What does such motion mean?

	3.	How far did Kathy jog in the first 4 minutes?

	4.	What is Kathy’s average speed?

	5.	How long after Kathy started jogging did Rachel begin jogging?

	6.	Describe Rachel’s motion at 9 minutes.

file_2.png

file_3.wmf



	7.	What two variables are plotted in the graph?

	8.	What does the line segment on the graph from 0 to 3 seconds represent? Explain your answer.

	9.	What is the acceleration of the ball between 0 and 3 seconds?

	10.	What happened to the speed of the ball during the final two seconds?

	11.	Does the graph indicate that the ball decelerated? Explain your answer.

	12.	How far did the ball move in the final 2 seconds?
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	13.	What does the head of each arrow indicate?

	14.	What does the width of each arrow represent?

	15.	In what direction is the net force acting on the 1-kg object?

	16.	In what direction must a force be applied so that the forces on the 1-kg object are balanced?

	17.	Suppose a third force is applied to the 1-kg object in an upward direction. How will the object’s acceleration change?

	18.	Compare the acceleration of the 1-kg object with that of the 2-kg object.

file_6.png

file_7.wmf



	19.	Compare the size and direction of the gravitational force exerted by each object in pair 1 of Set A.

	20.	In Set A, is the gravitational force greater between the objects in pair 1 or in pair 2? Explain.

	21.	In Set A, what would you have to do to the objects to make the gravitational forces between the objects in pair 1 the same as the forces between the objects in pair 2?

	22.	In Set B, explain the difference in the magnitudes of the gravitational forces between the two pairs of objects.

	23.	In Set C, explain the difference in the magnitudes of the gravitational forces between the two pairs of objects.

	24.	Can you identify a pair of balanced forces in the diagram? Explain your answer.

Essay

	25.	You are riding in a car traveling at 80 km/h. A fly trapped in the car rests on your shoulder. Describe the speed of the fly using two different reference points.

	26.	You are in a speedboat on a river moving in the same direction as the current. The speedometer on the boat shows that its speed is 20 km/h. However, a person on the shore measures the boat’s speed as 23 km/h. How is this possible?

	27.	Explain how to find the average speed of a car that travels 300 kilometers in 6 hours. Then find the average speed.

	28.	Wind-up toy car A starts moving in one direction. After 1 unit of time, toy car B starts moving in the same direction and car A has traveled 5 cm. If, on a motion graph, the two straight lines that represent their motions cross, which wind-up toy car is traveling faster? Explain.

	29.	Two satellite tracking stations are on two of Earth’s plates that are moving toward each other. One plate is moving east at a rate of 5 cm/yr. The other plate is moving west at a rate of 5 cm/yr. If the stations are now separated by 200 km, in how many years will the stations be 198 km apart? Explain.

	30.	People living at Earth’s equator are traveling at a speed of about 1,670 km/h as Earth spins on its axis. Are these people being accelerated? Explain.

	31.	A roller coaster is moving at 10 m/s at the top of a hill and 22 m/s at the bottom of the hill 2 seconds later. Explain how to find the average acceleration of the roller coaster, and then find the average acceleration.

	32.	Car A is traveling north at 30 m/s and car B is traveling south at 30 m/s. If both cars have a southward acceleration of 1 m/s2, compare their speeds after 1 second. Explain your comparison.

	33.	In an amusement park ride, a girl stands with her back against the inside wall of a circular room. The room begins to whirl around. After the room reaches a constant speed, the floor drops down, but she doesn’t fall. Identify three forces acting on her and give the direction of each. Explain which forces are balanced forces.

	34.	A book is sitting on the dashboard of a car that is stopped at a traffic light. As the car starts to move forward, the book slides backward off the dashboard. Use the term inertia to explain what happened.

	35.	A sky diver with a mass of 70 kg accelerates to Earth at a rate of 9.8 m/s2 due to gravity. What is the force on the sky diver? Explain how you determined the answer and its units.

	36.	A block of wood is at rest on a wooden ramp. When wheels are attached to the block of wood, it moves down the ramp. Explain each situation in terms of friction.

	37.	Compare the effects of gravity and air resistance on a falling sky diver before and after she opens her parachute.

	38.	What is the law of conservation of momentum? How can you show that the law is true for two objects that collide?

	39.	Why don’t action-reaction forces cancel one another out?

	40.	An object launched from Earth must attain a speed of 7,900 m/s to achieve a low orbit. What happens if the object’s maximum speed is less than 7,900 m/s?

Motion and Forces
Answer Section

SHORT ANSWER

	1.	distance and time

	2.	Kathy is jogging at a constant speed. Her speed does not change as she moves.

	3.	600 m

	4.	Average speed = distance/time = 1,500 m/10 min = 150 m/min

	5.	2 minutes

	6.	Rachel is not moving; she is at rest.

	7.	speed and time

	8.	The segment represents constant acceleration. The speed increases by the same amount during each second.

	9.	1 m/s2

(3 m/s – 0 m/s)/3 s = (3 m/s)/(3 s) = (1 m/s)/s = 1 m/s2

	10.	The ball’s speed was constant; it did not change.

	11.	No. Deceleration is a negative acceleration, which means an object slows down. According to the graph, the ball’s velocity increased in the first 3 seconds and then remained the same for the next 2 seconds. It did not slow down. Deceleration would be indicated by a line that slopes downward.

	12.	6 m	(3.0 m/s ´ 2 s = 6 m)

	13.	The head indicates the direction of the force.

	14.	The width represents the size, or magnitude, of the force.

	15.	to the left

	16.	to the right

	17.	The object will accelerate upward and to the left.

	18.	The acceleration of the 1-kg object is twice the acceleration of the 2-kg object.

	19.	The gravitational forces are equal in size but opposite in direction.

	20.	The gravitational force between the objects in pair 2 is greater because the objects have a greater mass than those in pair 1.

	21.	Either move the objects in pair 1 closer together or those in pair 2 farther apart.

	22.	The gravitational forces between the objects in pair 1 are greater than the forces between the objects in pair 2 because the objects in pair 2 are farther apart.

	23.	The gravitational forces between the objects in pair 2 are greater than the forces between the objects in pair 1 because the objects in pair 2 are closer together.

	24.	No pair of forces in the diagram is an example of a pair of balanced forces because each force in the pair acts on a different object. Balanced forces can act on only one object.

ESSAY

	25.	From the reference point of Earth, the fly is moving at a speed of 80 km/h, the same as the car. From the reference point of the car or your shoulder, the speed of the fly is 0 km/h because it is not moving with respect to the car or your shoulder.

	26.	From the reference point of the river, the speed of the boat is 20 km/h. From the reference point of someone standing on the shore, the speed of the boat is the speed on the speedometer plus the downstream speed of the current.

	27.	To find average speed, divide the distance traveled, 300 km, by the time to travel the distance, 6 h. Average speed = Distance / Time = 300 km/6 h = 50 km/h

	28.	Car B is traveling faster. At the point where the two lines cross, car B and car A have traveled the same distance. Because car A started before car B, car B had to cover that distance in less time than car A. Therefore, car B has to be traveling faster.

	29.	Since both plates are moving toward each other, the two plates will be 198 km apart when each plate has moved 1 km. 
Time = Distance / Speed = 1 km / (5 cm/yr) = 1,000 m / (5 cm/yr) = 100,000 cm / (5 cm/yr) = 20,000 yr
The plates will be 198 km apart in 20,000 years.

	30.	They are being accelerated because the direction of their motion is constantly changing as they spin in a circle.

	31.	To find average acceleration, divide the change in velocity by the time during which the change in velocity took place.

Average acceleration	= (Final velocity – Initial velocity) / Time
	= (22 m/s – 10 m/s) / 2 s = (12 m/s) / 2 s
	= (6 m/s)/s = 6 m/s2

	32.	After 1 second, car A’s speed is 29 m/s and car B’s speed is 31 m/s. For northbound car A, a southward acceleration is a deceleration, or negative acceleration. For car A to have a negative acceleration, its final velocity must be less than its initial velocity. So car A slows down by 1 m/s in 1 second of travel. Southbound car B speeds up by 1 m/s in 1 second of travel.

	33.	The three forces are centripetal force (inward), weight (downward), and friction (upward). Because the girl does not move up or down, the forces that act upward and downward on her must be balanced. These two forces are friction and weight.

	34.	When the car was stopped at the traffic light, the dashboard (which is part of the car) and the book were both at rest. As the car accelerated forward, the dashboard moved forward. But no force was exerted directly on the book, so it remained at rest. Because of its inertia, the book did not move forward when the dashboard moved forward. From the reference point of the car, the book appeared to move backward, and fell off the dashboard.

	35.	Force = Mass ´ Acceleration = 70 kg ´ 9.8 m/s2 = 686 kg•m/s2 = 686 N

According to Newton’s second law of motion, force equals mass times acceleration. Therefore, if you know both mass and acceleration, you can find the force. In this case, the mass of the person and the acceleration due to gravity are known. Since 1 N = 1 kg•m/s2, the final unit is the newton.

	36.	Without wheels, the force of sliding friction balances the gravitational force pulling the block down the ramp. There is no net force on the block, so it does not slide down the incline. When wheels are attached, the force of rolling friction is much smaller than the force of sliding friction. The gravitational force pulling the block down the ramp is now greater than the friction force between the block and the ramp. Therefore, there is a net force on the block pulling the block down the ramp, so the block begins to move in the direction of this unbalanced force.

	37.	There is no difference in the force of gravity on the sky diver before and after she opens her parachute. The downward force on the sky diver equals her weight plus the weight of the parachute. The air resistance on the falling sky diver with her parachute open is greater than without the parachute open because the larger surface area of the open parachute has greater air resistance acting on it.

	38.	The law of conservation of momentum states that the total momentum of objects that interact does not change. In other words, the total momentum before and after a collision between two objects is the same. You can show that the law is true by calculating the momentum of each object before the collision and again after the collision. The total momentum before the collision will equal the total after the collision.

	39.	Forces cancel one another out only if they are acting on the same object. Action and reaction forces act on different objects. For example, when a person kicks a ball, the action force is on the ball but the reaction force is on the person’s foot. Therefore, the forces cannot cancel.

	40.	The object will not have enough speed to escape Earth’s gravity. It will eventually fall back to Earth’s surface.

