Kinematics Review

1. Classify each of the terms below as either vectors or scalars:

Distance, Displacement, Speed, Velocity, Mass, Acceleration, Time

2. Classify each graph as either uniform motion or accelerated motion.  In each case determine the velocity at t = 6.0 s if the objects start from rest.
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3. A beetle walks across a sidewalk as shown by the graph below:
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a) Where is the beetle stationary?

b) Determine the total displacement travelled by the beetle.

c) Determine the total distance travelled by the beetle.

d) Determine the average velocity of the beetle.

e) Determine the average speed of the beetle.

4. A car travels at a velocity of 60 km/h  [N] for 30 minutes. It then stops for 30 minutes before turning around and travels 25 km/h [S] for 30 minutes.  

a. Determine the car’s total displacement.

b. Determine the distance travelled by the car.

c. Determine the average velocity of the car.

d. Determine the average speed of the car.

5. An airplane accelerates from rest to a speed of 330 km/h in 115 s.  Determine:

a. The acceleration of the airplane.

b. The distance the airplane travels.

6. A car travels at 25.0 m/s when it slams on its brakes and decelerates with a magnitude of 2.50 m/s2.  What is the car’s stopping distance?
7. A hot air balloon accelerates upwards from rest at +0.30 m/s2 until it reaches a speed of 11 m/s.  How long does this take?

8. A butterfly traveling at 1.0 m/s accelerates to 1.8 m/s while traveling 3.0 m.  How long does the butterfly accelerate for?

9. A baseball is thrown vertically upwards with a velocity of +12 m/s.  

a. How long is it in the air for?  

b. What is the maximum height of the baseball?

10. While traveling from Edmonton to Vancouver Mr. Doktor travels by train 300 km [S].  He then rents a car and travels 450 km [W]. What is his displacement?

11. Mr. Doktor’s canoe is in a river with a current of 5.00 m/s.  Because he is so muscular he can row the boat at a speed of 6.50 m/s.  Determine his speed if:

a. He points his canoe in the same direction as the current.

b. He points his canoe in the opposite direction as the current.

c. Perpendicular to the current.

12. If the river in the above question is 120 m wide and Mr. Doktor wants to get to the opposite side (by pointing his canoe perpendicular to the shore) determine:

a. How long it will take him to cross the river.

b. How far downstream he will end up.

13. Janet has decided to take up sky diving and jumps out of a plane that is flying at an altitude of 750 m.  She leaves the plane horizontally with a speed of 5.5 m/s.  

a. How long is she in the air for?

b. How far does she travel horizontally?

14. A bean bag is throw from the top of the JP tower (55.0 m high). If the bean bag lands 15 m from the tower determine:

a. How long is was in the air for.

b. How fast it was thrown at.

c. What is the speed (combine x- and y- velocity) of the bean bag as it hits the ground.

15. A football is thrown at an angle of 33o above the horizontal with a speed of 22 m/s.  If the football is caught at the same height determine:
a. The initial x- and the y- components of the football’s velocity.

b. How long the football is in the air for.

c. What its maximum height is.

d. How far downfield it travels.

16. Mr. Doktor’s potato gun is fired at an angle of 26o with a speed of 65 m/s.  The potato hits Vova 0.65 s later. Determine
a. The initial x- and the y- components of the potato’s velocity.

b. How far away was Vova?

c. At what height was Vova hit?

17. A canon sits on the top of a 30.0 m wall.  It fires a cannonball at a speed of 125 m/s at 40o to the horizontal.  Determine:

a. The initial x- and y- components of the cannonball’s velocity.

b. How long was the cannonball in the air for?

c. What was the cannonball’s range?

Answers:

1. Vectors: Displacement, Velocity, Acceleration

Scalars: Distance, Speed, Mass, Time

2. a) Uniform Velocity, v(6) = -1.5 m/s
b) Accelerated Motion, v(6) ~ -13 m/s

c) Accelerated Motion, v(6) = -12 m/s

d) Accelerated Motion, v(6) = 0 m/s

e) Constant Velocity, v(6) = 2 m/s

3. a) Stationary at t = 8 s and t = 17 s

b) ~10 m

c) ~55 m

d) +0.5 m/s

e) 2.8 m/s

4. a) 18 km

b) 43 km

c) +12 km/h

d) 29 km/h

5. a) 0.797 m/s2
b) 5.27 km

6. 125 m

7. 37 s

8. 2.14 s
9. a) 2.4 s

b) 7.3 m

10. 541 km @ 56o W of S

11. a) 11.5 m/s

b) 1.5 m/s

c) 8.2 m/s
12. a) 18 s

b) 92 m

13. a) 12.4 s

b) 68.0 m

14. a) 3.35 s

b) 4.5 m/s

c) 33 m/s

15. a) vx = 18.5 m/s 
vy = 12.0 m/s

b) 2.44 s

c) 45.1 m

16. a) vx = 58.4 m/s 
vy = 28.5 m/s

b) 38.0 m

c) 16.5 m

17.  a) vx = 95.8 m/s 
vy = 80.3 m/s

b) 16.7 s

c) 1.60 km
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