
 

                         
 

Motion, Velocity, Acceleration 
 

 

Name:__________________________________________________Date:__________________Period:_____ 
 

June 2012 
6 A car, initially traveling east with a speed of 5.0 meters per second, is accelerated uniformly at  

2.0 meters per second
2
 east for 10. Seconds along a straight line. During this 10.-second interval the car 

 travels a total distance of 

(1) 50. m  (2) 60. m  (3) 1.0 × 10
2
 m  (4) 1.5 × 10

2
 m 

 

8 A child riding a bicycle at 15 meters per second accelerates at −3.0 meters per second2 for 4.0 seconds.  

What is the child’s speed at the end of this 4.0-second interval? 

(1) 12 m/s  (2) 27 m/s  (3) 3.0 m/s  (4) 7.0 m/s 

 

45 The diagram below represents a setup for demonstrating motion. 

 
When the lever is released, the support rod withdraws from ball B, allowing it to fall. At the same instant, 

the rod contacts ball A, propelling it horizontally to the left. Which statement describes the motion that is 

observed after the lever is released and the balls fall? [Neglect friction.] 

(1) Ball A travels at constant velocity.    (3) Ball B hits the tabletop before ball A. 

(2) Ball A hits the tabletop at the same time as ball B. (4) Ball B travels with an increasing acceleration. 

 

56–57 A toy rocket is launched twice into the air from level ground and returns to level ground. The rocket 

is first launched with initial speed v at an angle of 45° above the horizontal. It is launched the second 

time with the same initial speed, but with the launch angle increased to 60.° above the horizontal. 

Describe how both the total horizontal distance the rocket travels and the time in the air are affected 

by the increase in launch angle. [Neglect friction.] [2] 

 

 

 



June 2011 

 

2 If a car accelerates uniformly from rest to 15 meters per second over a distance of 100. meters, the magnitude 

of the car’s acceleration is 

(1) 0.15 m/s
2
   (2) 1.1 m/s

2
   (3) 2.3 m/s

2
   (4) 6.7 m/s

2
 

 

3 An object accelerates uniformly from 3.0 meters per second east to 8.0 meters per second east in 2.0 seconds. 

What is the magnitude of the acceleration of the object? 

(1) 2.5 m/s
2
   (2) 5.0 m/s

2
   (3) 5.5 m/s

2
  (4) 11 m/s

2
 

 

4 A rock is dropped from a bridge. What happens to the magnitude of the acceleration and the speed of the 

rock as it falls? [Neglect friction.] 

(1) Both acceleration and speed increase.   (3) Acceleration increases and speed decreases. 

(2) Both acceleration and speed remain the same. (4) Acceleration remains the same and speed increases. 

 

5 A soccer ball kicked on a level field has an initial vertical velocity component of 15.0 meters per second. 

Assuming the ball lands at the same height from which it was kicked, what is the total time the ball is in the 

air? [Neglect friction.] 

(1) 0.654 s   (2) 1.53 s   (3) 3.06 s   (4) 6.12 s 

 
11 Four identical projectiles are launched with the same initial speed, v, but at various angles above the level 

ground. Which diagram represents the initial velocity of the projectile that will have the largest total 

horizontal displacement? [Neglect air resistance.] 

 

 

June 2010 

 

2 A motorboat, which has a speed of 5.0 meters per second in still water, is headed east as it crosses a river 

flowing south at 3.3 meters per second. What is the magnitude of the boat’s resultant velocity with respect to 

the starting 

point? 

(1) 3.3 m/s  (2) 5.0 m/s   (3) 6.0 m/s  (4) 8.3 m/s 

  

3 A car traveling on a straight road at 15.0 meters per second accelerates uniformly to a speed of 21.0 meters 

per second in 12.0 seconds. The total distance traveled by the car in this 12.0-second time interval is 

(1) 36.0 m   (2) 180. m   (3) 216 m  (4) 252 m 

  

4 A 0.149-kilogram baseball, initially moving at 15 meters per second, is brought to rest in 0.040 second by a 

baseball glove on a catcher’s hand. The magnitude of the average force exerted on the ball by the glove is 

(1) 2.2 N   (2) 2.9 N   (3) 17 N  (4) 56 N 

  

 



6 As shown in the diagram below, a student standing on the roof of a 50.0-meter-high building kicks a stone at 

a horizontal speed of 4.00 meters per second. 

 
 

11 A ball is thrown vertically upward with an initial velocity of 29.4 meters per second. What is the 

maximum height reached by the ball? [Neglect friction.] 

(1) 14.7 m   (2) 29.4 m   (3) 44.1 m  (4) 88.1 m 
  

14 Four projectiles, A, B, C, and D, were launched from, and returned to, level ground. The data table below 

shows the initial horizontal speed, initial vertical speed, and time of flight for each projectile. 

 
Which projectile traveled the greatest horizontal distance? [Neglect friction.] 

(1) A  (2) B   (3) C  (4) D 

 

40 A child, starting from rest at the top of a playground slide, reaches a speed of 7.0 meters per second at the 

bottom of the slide. What is th e vertical height of the slide? [Neglect friction.] 

(1) 0.71 m   (2) 1.4 m   (3) 2.5 m  (4) 3.5 m 

  

42 A student throws a baseball vertically upward and then catches it. If vertically upward is considered to be 

the positive direction, which graph best represents the relationship between velocity and time for the 

baseball? [Neglect friction.] 

How much time is required for the stone to 

reach the level ground below? [Neglect 

friction.] 

 

(1) 3.19 s  

(2) 5.10 s  

(3) 10.2 s 

(4) 12.5 s 



 
 

43 A 5.0-kilogram sphere, starting from rest, falls freely 22 meters in 3.0 seconds near the surface of a planet. 

Compared to the acceleration due to gravity near Earth’s surface, the acceleration due to gravity near the 

surface of the planet is approximately 

(1) the same  (2) twice as great  (3) one-half as great (4) four times as great 
  

Base your answers to questions 51 through 53 on the information and graph below. 

A machine fired several projectiles at the same angle, θ above the horizontal. Each projectile was fired with a 

different initial velocity, vi. The graph below represents the relationship between the magnitude of the initial 

vertical velocity, viy, and the magnitude of the corresponding initial velocity, vi, of these projectiles. 

 

51 Determine the magnitude of the initial vertical velocity of the projectile, viy, when the magnitude of its 

initial velocity, vi, was 40. meters per second. [1] 

 

 

 

52 Determine the angle, θ above the horizontal at which the projectiles were fired. [1] 



53 Calculate the magnitude of the initial horizontal velocity of the projectile, vix, when the magnitude of its 

initial velocity, vi, was 40. meters per second. [Show all work, including the equation and substitution with 

units.] [2] 
 

 

 

June 2009 
 

1 On a highway, a car is driven 80. kilometers during the first 1.00 hour of travel, 50. kilometers during the 

next 0.50 hour, and 40. kilometers in the final 0.50 hour. What is the car’s average speed for the entire trip? 

(1) 45 km/h (2) 60. km/h  (3) 85 km/h (4) 170 km/h 

 

 

2 The vector diagram below represents the horizontal component, FH, Vx and the vertical component, FV, Vy of  

a 24-newton force (24 m/s velocity) acting at 35° above the horizontal. 

 
What are the magnitudes of the horizontal and vertical components? 

(1) FH = 3.5 N and FV = 4.9 N  (3) FH = 14 N and  FV = 20. N 

(2) FH = 4.9 N and FV = 3.5 N   (4) FH = 20. N and FV = 14 N 

 

Modified question for velocity: 

(1) Vx = 3.5 m/s and Vy = 4.9 m/s  (3) Vx = 14 m/s and  Vy = 20. m/s 

(2) Vx = 4.9 m/s and Vy = 3.5 m/s   (4) Vx = 20. m/s and Vy = 14 m/s 

 

4 A high-speed train in Japan travels a distance of 300. kilometers in 3.60 × 10
3
 seconds. What is the average 

speed of this train? 

(1) 1.20 × 10
–2

 m/s   (3) 12.0 m/s 

(2) 8.33 × 10
–2

 m/s   (4) 83.3 m/s 

 

5 A 25-newton weight falls freely from rest from the roof of a building. What is the total distance the weight 

falls in the first 1.0 second? 

(1) 19.6 m   (3) 4.9 m 

(2) 9.8 m   (4) 2.5 m 

 

 

 

 

Vx 

Vy 
24m/s 



Base your answers to questions 37 and 38 on the graph below, which represents the motion of a car 

during a 6.0-second time interval. 

 
48 A cart travels 4.00 meters east and then 4.00 meters north. Determine the magnitude of 

the cart’s resultant displacement. [1] 

 

 

 

 

Directions (60–72): Record your answers in the spaces provided in your answer booklet. 

 

Base your answers to questions 60 through 62 on the information below. 

The path of a stunt car driven horizontally off a cliff is represented in the diagram below. After leaving the 

cliff, the car falls freely to point A in 0.50 second and to point B in 1.00 second. 

37 What is the acceleration of the car at t = 5.0 

seconds? 

(1) 0.0 m/s
2
   (3) 2.5 m/s

2
 

(2) 2.0 m/s
2
   (4) 10. m/s

2
 

 

38 What is the total distance traveled by the car 

during this 6.0-second interval? 

(1) 10. m    (3) 40. m   

(2) 20. m  (4) 60. m 



 
60 Determine the magnitude of the horizontal component of the velocity of the car at point B.  

[Neglect friction.] [1] 

 

61 Determine the magnitude of the vertical velocity of the car at point A. [1] 

 

62 Calculate the magnitude of the vertical displacement, dy, of the car from point A to point B.  

[Neglect friction.] [Show all work, including the equation and substitution with units.] [2] 

 

(Same diagram from January 2009): 

 

Compared to the horizontal component of the car’s velocity at point A, the horizontal component of the car’s 

velocity at point B is 

(1) smaller  (2) greater  (3) the same 

 

 

 

Jan 2009 
 

4 As a car is driven south in a straight line with decreasing speed, the acceleration of the car must be 

(1) directed northward  (3) zero 

(2) directed southward   (4) constant, but not zero 

 

5 A baseball dropped from the roof of a tall building takes 3.1 seconds to hit the ground. How tall is the 

building? [Neglect friction.] 

(1) 15 m  (2) 30. m (3) 47 m (4) 94 m 

   



 

June 2008 
 

1 The speedometer in a car does not measure the car’s velocity because velocity is a 

(1) vector quantity and has a direction associated with it 

(2) vector quantity and does not have a direction associated with it 

(3) scalar quantity and has a direction associated with it 

(4) scalar quantity and does not have a direction associated with it 

 

5 A rock falls from rest a vertical distance of 0.72 meter to the surface of a planet in 0.63 second.  

The magnitude of the acceleration due to gravity on the planet is 

(1) 1.1 m/s
2
  (2) 2.3 m/s

2
  (3) 3.6 m/s

2
 (4) 9.8 m/s

2
 

 

6 Two stones, A and B, are thrown horizontally from the top of a cliff. Stone A has an initial speed of 

15 meters per second and stone B has an initial speed of 30. meters per second. Compared to the time it takes 

stone A to reach the ground, the time it takes stone B to reach the ground is 

(1) the same  (2) twice as great  (3) half as great (4) four times as great 

  

7 The speed of an object undergoing constant acceleration increases from 8.0 meters per second  

to 16.0 meters per second in 10. seconds. How far does the object travel during the 10. seconds? 

(1) 3.6 x
2
 m  

2
 m  

2
 m   (4) 8.0 x

1
 m 

 

11 An airplane flies with a velocity of 750. kilometers per hour, 30.0° south of east. What is the magnitude of 

the eastward component of the plane’s velocity? 

(1) 866 km/h   (2) 650. km/h   (3) 433 km/h   (4) 375 km/h 

 

12 An 80-kilogram skier slides on waxed skis along a horizontal surface of snow at constant velocity 

while pushing with his poles. What is the horizontal component of the force pushing him forward? 

(1) 0.05 N  (2) 0.4 N   (3) 40 N  (4) 4 N 

  

 

 

 

 

 

 

 

 

 

 

 

52 The graph below represents the velocity of an object traveling in a straight line as a function of time. 



 
Determine the magnitude of the total displacement of the object at the end of the first 6.0 seconds. [1] 

 

Base your answers to questions 62 through 64 on the information below. 

A kicked soccer ball has an initial velocity of 25 meters per second at an angle of 40.° above the horizontal, 

level ground. [Neglect friction.] 

 

62 Calculate the magnitude of the vertical component of the ball’s initial velocity. [Show all work, including 

the equation and substitution with units.] [2] 

 

63 Calculate the maximum height the ball reaches above its initial position. [Show all work, including the 

equation and substitution with units.] [2] 

 

64 On the diagram in your answer booklet, sketch the path of the ball’s flight from its initial position at 

point P until it returns to level ground. [1] 

 

 

 

 


