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Kinematics Review for Unit Test  
 

Success Criteria for Unit Test 
✓ Correctly use certain figures throughout calculations 

✓ Convert measured values into SI units 

✓ Identify similarities and differences between scalar quantities and vector quantities 

✓ Describe motions presented in motion diagram 

✓ Solve problems that involve uniform motion  

✓ Distinguish between position, distance and displacement  

✓ Describe motions presented on position versus time graphs, velocity versus time graphs, and acceleration versus 

time graphs. 

✓ Apply trigonometry to correctly resolve vector additions 

✓ Apply kinematics equations to analyze motion questions involving constant acceleration and non-constant 

acceleration  

✓ Utilize graphical techniques to determine average velocity and instantaneous velocity from a position time graph  

✓ Utilize graphical techniques to determine displacement and velocity from velocity versus time graphs and 

acceleration versus time graphs. 

✓ Analyze relative motions in both 1 dimension and 2 dimensions  

✓ Solve problems that involve acceleration due to gravity  

 

Format of the assessment: There will be 5-10 multiple choice and/or true/false questions that will check your 

understanding of the concepts throughout the unit. You will complete a graphical analysis of a motion and solve 4-5 

kinematics problems that range from uniform motion, accelerated motion, relative motion and vector analysis.  

 

 

Sample Problems:  

1. A toy accelerates uniformly at a rate of 2.0 m/s2 [forward] reaching a velocity of 12 m/s [forward ] after 

3.0s. What is the initial velocity of the toy car? (6.0 m/s [forward]) 

2. A skateboarder accelerates uniformly up a ramp. If she has an initial velocity of 7.5 m/s [up ramp] and an 

acceleration of 2.5 m/s2 [ down ramp ], how long does it takes the skateboarder to come to a stop? (3.0s) 

3. A car travelling at 90.0 km/h [E] slows to 72.0 km/h [E] in 0.80 s. How far does it travel during this time 

and what is its acceleration? (18m [E] , 6.2 m/s2 [W]) 

4. A bullet is fired and leaves the end of the muzzle travelling at 425 m/s [S]. The length of the barrel is 75 

cm. How long is the bullet travelling inside the barrel of the gun? What is the acceleration of the bullet?  
( 3.5 x 10-3s, 1.2 x 105 m/s2 [S]) 

5. A toy car travels a distance of 2.5 m in 1.05 s. Its acceleration is 1.7 m/s2 [fwd].  

a) What is its initial velocity? (1.5 m/s [fwd]) 

b) What is its final velocity? (3.3 m/s [fwd]) 

6. A cyclist travelling at 13.0 m/s[N] slows to 7.0 m/s[N] while travelling 30.0 m [N]. What is the 

acceleration of the cyclist and how long does the acceleration take? (2.0 m/s2[S] and 3.0s) 

7. A driver is travelling at 72 km/h [N]. He sees an obstacle 28 m in front of him. He takes 0.10 s to react 

and apply his brakes. He experiences an average acceleration of 8.0 m/s2[S] while braking. Does he stop 

in time or does he hit the obstacle? (stops in time) 

 

 

 

 

 

 

 

 

 



8. a) Describe the motion of the car 

based on graph below 

b) Calculate the car’s acceleration 

at t = 2.0 s, t =6.0 s and t = 8.0 s 
(�⃗⃗� = 𝟓

𝒎

𝒔𝟐
 [𝑾], �⃗⃗� =

𝟎𝒎

𝒔𝟐
, �⃗⃗� = 𝟔. 𝟎𝒎/𝒔𝟐[𝑬])   

c) Calculate the car’s average 

velocity. (𝟎. 𝟒𝟐
𝒎

𝒔
 [𝑬])  

 

 

 

 

 

 

 

 

 

 

9. A pilot needs to fly to an airport that is 125 km [W] of her current location. Her plane can travel at a 

speed of 275 km/h with respect to the air. A wind on 97 km/h is blowing from the south. 

a) In what direction must she point her plane in order to reach her destination [W 20.7o S] 

b) What will her velocity with respect to the ground be? (257 km/h[W]) 

c) How long will her trip take? (0.487 h or 29.1 min) 

10. The pilot of a small plane needs to fly due north. The plane has an air speed of 1.00 x102 km/h. The pilot 

points her plane [N 17.5o E]. Her ground speed is 95.4 km/h. What is the velocity of the wind?  
(30.0 km/h [W]) 

11. A canoeist capable of paddling at a speed of 4.0 m/s in still water wishes to paddle across a river 124 m 

wide. If they leave the south side of the river and point directly the canoe directly across the river and a 

current is flowing at 5.0 m/s [E] Find  

a) her velocity relative to the ground. (6.4 m/s [N 51.3o E]) 

b) the time it takes her to cross. (31 s) 

12. An alligator swims north, directly across a channel 0.500 km wide. There is a current of 2.0 m/s flowing 

east. The alligator is capable of swimming at 4.0 m/s. Find 

a) the angle at which the alligator must point its body in order to swim directly across the channel 
([N 30o W]) 

b) its velocity relative to the ground (3.5 m/s [N]) 

c) the time it takes to cross the channel (1.4 x102 s) 

13. A trailer breaks loose from its truck on a steep incline. If the truck was moving uphill at 20.0 m/s when 

the trailer broke loose, and the trailer accelerates down the hill at 10.0 m/s2, how far downhill does the 

trailer go after 4.3 seconds?  (6.5 m [downhill]) 

14. A stone is dropped from the top of a 15.2 m tall building.  

a) How far does it drop in 1.6 seconds? (13 m) 

b) What is the impact velocity of the stone as it hits the ground? (17.3 m/s [downward]) 

15. Consider the following vectors: 𝑎 = 5.2 𝑘𝑚 [𝐸], �⃗� = 3.5 𝑘𝑚 [𝑁], 𝑐 = 2.3 𝑘𝑚 [𝐸 30°𝑁] . Determine the 

resultant vector for each of the following.  

a) 𝑎 + �⃗�      (6.2 km [E 34˚ N]) 

b) 𝑎 − �⃗�      (6.2 km [E 34˚ S]) 

c) 𝑐 + �⃗�     (5.1 km [E 36˚N]) 

d) 𝑎 + �⃗� − 𝑐     (8.6 km [E 33˚N]) 
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