Motion questions

Questions 1 to 4 refer to the following information.

A radio controlled toy car starts from next to a rubbish bin in a playground. It travels 20 m north and then travels 15 m east. It completed the journey in 20 s.

Question 1

What is the total distance travelled by the car?

Question 2

Fully describe the car’s final displacement from the rubbish bin.

Question 3

What was the car’s average speed for the trip?

Question 4

What was the car’s average velocity over the trip?

Questions 5 to 7 refer to the following information.

The graph below shows an athlete’s displacement during a 100 m race on a straight track.
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Question 5

In what period of time did the athlete complete the race?

Question 6

What was the athlete’s average speed for the race (i.e. until he reached the finish line)?

Question 7

What was his instantaneous velocity 7.0 s after beginning the race?

Questions 8 to 10 refer to the following information.

A car starts from rest at a set of traffic lights. It travels in a straight line and stops at the next set of traffic lights.

A velocity versus time graph for the journey is shown below.
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Question 8

What was the car’s acceleration 15 seconds after starting?

Question 9

What was the car’s velocity 30 seconds after starting?

Question 10

How far apart were the two sets of traffic lights?

Questions 11 to 14 refer to the following information.

The following graph shows how velocity varied with time for a cyclist travelling along a straight stretch of road.
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Question 11

Fully state the cyclist’s acceleration 12 seconds after the trip began.

Question 12

What distance did the cycle travel for this trip?

Question 13

Fully state the cyclist’s final displacement from the starting point.

Question 14

What was the cyclist’s average velocity for the trip?

Questions 15 to 17 refer to the following information.

A racing car enters a straight section of track at a speed of 44 m s–1. It accelerates uniformly and reaches a speed of 88 m s–1 in a time of 11 s.

Question 15

Convert 88 m s–1 to km h–1.

Question 16

Calculate the car’s acceleration during this period of time.

Question 17

How far did the car travel during this period of time?

Questions 18 and 19 refer to the following information.

A scientist drops a metal ball from the top of a tall tower. The ball falls from rest and hits the ground after 3.2 s. Ignore the effects of air resistance.

Question 18

What was the speed of the ball just before it hit the ground?

Question 19

Calculate the height of the tower.

Questions 20 and 21 refer to the following information.

A car travelling at 20 m s–1 decelerates uniformly at a rate of 2.5 m s–2 over a distance of 25 m.

Question 20

What was the car’s final speed?

Question 21

For what period of time was the car decelerating?

