
 
Kinematics Review Sheet 

 
Do these problems on separate paper. Check your results with the answers on the backside of this 
sheet. You should try to finish this in about an hour. The unit exam will be somewhat shorter. 
 
Short answer. Answer the next four questions in 
concise sentences using physics vocabulary. 
 

1. How is a velocity vs. time graph of an object 
used to determine information about 

 a. the object's displacement? (Honors only) 
 b. the object’s acceleration? 
 Include a discussion of the units from the 

graph in your answer. 
 
2. If a body has constant acceleration how does 
 a. its velocity vary with time? 
 b. its position vary with time? 
 (A good way to answer this question is to 

describe the graphs.) 
 
3. a. Describe the vertical and horizontal 

velocity of a projectile. 
 b. Describe the vertical and horizontal 

acceleration of a projectile. 
 
4. At what part of its path does a projectile 

have minimum speed? Explain why this is 
always true. 

 
Multiple choice.  Circle the best answer. 
 

For the next three questions consider 
the graph below, which shows the 
motion of three cars. 
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5. (Honors only) From 0 s to 20 s, which 

car has been displaced the most? 
 

 (A)  car A    (B)  car B (C)  car C 
 
6. At 30 s which car has the most 

velocity? 
 

 (A)  car A    (B)  car B (C)  car C 
 
7. At 40 s which car has the most 

acceleration? 
 

 (A)  car A    (B)  car B (C)  car C 
 
 

8. A rock is dropped near the surface of the 
earth and freefalls without any air resistance.  
After 1 second the displacement of the rock 
and the velocity of the rock are, respectively 

 

 (A)  -4.9 m, -4.9 m/s 
 (B)  -9.8 m, -4.9 m/s 
 (C)  -4.9 m, -9.8 m/s  
 (D)  -9.8 m, -9.8 m/s 
 
9. An object falls from rest on a planet where 

the acceleration due to gravity is 20 m/s2. At 
5 seconds the object will have a speed of 

 

 (A)  100 m/s (C)  250 m/s 
 (B)  150 m/s (D)  500 m/s 
 
10. Two vectors having magnitudes of 5 and 8 

that act on a single point cannot have a 
resultant with a magnitude of 

 

 (A)  3 (C)  13 
 (B)  7 (D)  15 
 
11. When a rock thrown straight upwards gets to 

the exact top of its path, its 
 

 (A)  velocity = 0 m/s; acceleration = 0 m/s2 
 (B)  velocity = -9.8 m/s; acceleration = 0 m/s2 

 (C)  velocity = 0 m/s; acceleration = -9.8 m/s2 
 (D)  velocity = -9.8 m/s; acceleration = -9.8 m/s2 
 
12. Starting from rest a coconut falls from a tree. 

Its average speed during 8 s of freefall is 
 

 (A)  19.6 m/s (C)  39.2 m/s 
 (B)  9.8 m/s2 (D)  9.8 m/s 

 
13. A golfer putts the ball 5.0 m due east, then 

2.1 m due north, and then finally 0.5 m due 
west, into the hole. What is the magnitude 
and direction of the resultant vector for the 
three putts? 

 

 (A)  5.89 m, at 69.0˚ from north 
 (B)  5.89 m, at 21.0˚ from north 
 (C)  4.97 m, at 65.0˚ from north 
 (D)  4.97 m, at 25.0˚ from north 
 
14. A ball thrown horizontally from a 20 m high 

building strikes the ground 5.0 m from the 
base of the building.  With what velocity 
was the ball thrown? 

 (A)  4.9 m/s (C)  3.0 m/s  
 (B)  3.3 m/s (D)  2.5 m/s 



Problem solving.  In these problems show all 
your work, including general equation, 
substitutions, calculations and units. 
 
15. A car accelerates from rest at 4.50 m/s2. 
 

a. What is its velocity after it has been 
displaced 100 m? 

b. If the car now brakes and comes to rest 
after 6 seconds of braking, how far did it 
travel in total from its start? 

c. How much time elapsed from start to 
stop for the car? 

 
16. A hot air balloon descends vertically at a 

constant speed of 2 m/s. When it is 40 m 
above the ground, a rock is dropped from 
the balloon and freefalls to the ground. 

 

a. What is the rock’s velocity when it 
strikes ground? 

b. What is the balloon’s height above the 
ground when the rock hits the ground? 

 
17. During a fireworks display, a rocket is 

launched with an initial velocity of 35 m/s at 
an angle of 75° above the ground. 

 

a. What is the height of the rocket when it 
explodes 2.0 seconds later? 

b. What is the rocket’s angle above ground 
just before the explosion occurred? 

 
18. It is possible to calculate (roughly) the speed 

at which a person can throw a baseball 
without the aid of a radar gun. Let's say you 
throw the ball from 2.0 m above the ground, 
and you measure the horizontal distance 
until it hits the ground to be 90 meters and 
the time in the air to be 3.5 seconds. 

 

a. What is the horizontal component of the 
ball's velocity when it leaves the hand? 

b. What is the vertical component of the 
ball's velocity when it leaves the hand? 

c. What is the resultant velocity of the ball 
when it leaves your hand? 

 
Questions 19-23 Honors only  
19. An airplane heading south with an air speed 

of 200 km/hr is in a cross wind of 50 km/hr 
blowing toward the west. 

 

a. How far does the airplane go in 2 hrs? 
b. In what direction does it travel? 

 
20. A boat that can travel at 9.0 km/hr in still 

water is used to cross a river flowing at a 
speed of 4.0 km/hr. 

 

a. At what angle must the boat head so that 
its motion is straight across the river? 

b. What is its resultant speed relative to 
shore? 

21. A car starts from rest when a stoplight turns 
green and accelerates at 6 m/s2. At the 
moment the light turns green another car 
that is 80 m behind and in the same lane 
moving at 36 m/s applies its brakes and 
slows down at a rate of -2 m/s2. Does a 
collision occur? If so, at what moment in 
time? If not, how close to the cars get? 

 
22. A stone is thrown downward at 8 m/s from a 

height of 22 m. At the same time, a stone is 
thrown upward from 2 m the ground with a 
speed of 17 m/s. 
a. At what point in time do their paths 

intersect? 
b. At what height do their paths intersect? 

 
23. In a 100-m race, a sprinter accelerates from 

rest at 2.68 m/s2. After reaching a top speed, 
he runs the rest of the race at constant speed, 
finishing the race in 12 s total. 
a. For how much time does the runner 

accelerate? (time to reach max. speed) 
b. How far does he run during while 

maintaining constant speed? 
 

 
Answers 
1. a.  area under graph gives displacement 

 units: m
s
× s = m  

b.  slope of graph gives acceleration 

units: rise
run

⇒
m/s
s

⎛
⎝⎜

⎞
⎠⎟
= m/s2( )  

 

2. a.  velocity is increasing uniformly 
 b.  position is increasing as a quadratic. 
 

3. a. vertical velocity is decreasing uniformly; 
horizontal velocity is constant 

 b. vertical acceleration is constant at -9.8 
m/s2; horizontal acceleration is zero 

 

4. speed is minimum at the top; the horizontal 
speed never changes so the total speed is 
minimum when the vertical speed is 
minimum, and at the top of the projectile's 
path the vertical speed is zero. 

 

5. C 6. A 7. B 8. C 9. A 
10. D 11. C 12. C 13. C 14. D 
15. a.  30.0 m/s b.  190 m c.  12.67 s 
16. a.  -28.1 m/s b.  34.7 m 
17. a.  48.0 m  b.  57.5˚ 
18. a.  25.7 m/s b.  16.6 m/s 
 c.  30.6 m/s at 32.8˚ from horizontal 
19. a.  412 km  b.  14.0˚ west of south 
20. a.  63.6˚ from river b.  8.06 km/hr 
21. a.  collision occurs 4.00 s after light is green 
22. a.  0.8 s  b.  10.5 m 
23. a.  3.67 s  b.  81.9 m


