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4
Time and Displacement

Practice 4.1 (p. 6)
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4
(a)
Possible percentage error = 
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The percentage error is 10%.


(b)
Possible percentage error = 
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The percentage error is 1%.


(c)
Possible percentage error = 
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The percentage error is 0.167%.

5
(a)
Possible error in starting the stop-watch = 0.2 s



Possible error in stopping the stop-watch = 0.2 s



Total possible error = 0.4 s



Possible percentage error for 10 s = 
[image: image4.wmf]10
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The percentage error is 4%.


(b)
From (a), the percentage error of a short time interval (e.g. 10 s) measured by a stop-watch is very large. Since the time intervals of 100-m races are very short in the Olympic Games, stop-watches are not used in the Olympic Games to avoid large percentage errors.

6
Total possible error to start and stop a stop-watch = 0.4 s


Let t be the time interval recorded by a stop-watch.


Percentage error =
[image: image5.wmf]t
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t > 4 s


The minimum time interval is 4 s.

7
When the clock is 12 hours faster, it shows the right time again.


Since the clock runs 1 minute faster a day, to runs 12 hours faster, it takes


12 ( 60 = 720 days (= 1.97 years)


(If the pendulum clock shows AM and PM, then it shows the right time again when it runs 24 hours faster, i.e. 1440 days or 3.95 years later.)

Practice 4.2 (p. 13) 
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Scalar: length, energy, power, density, temperature 


Vector: force, displacement

5
(a)
Total distance travelled =
[image: image6.wmf]2
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Total distance she travelled is 141 m.


(b)
Magnitude of total displacement = 2 ( (10 + 20 + 15) 




= 90 m



Direction: east



Her total displacement is 90 m east.

6
His displacement is 0 m.

7
(a)
The distance travelled by the ball would be longer if it takes a curved path.


(b)
No matter which path the ball takes, the displacement of the ball is the same.

Revision exercise 4

Multiple-choice (p. 15)

Section A

1
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Section B

4
C

Conventional (p. 16) 

Section A

1
(a)
Possible percentage error = 
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The percentage error of the atomic clock is 1.16 ( 10(9%.


(b)
Since the clock has an error of 10(6 s a day, the error will be 1 s in 106 days.
(2A)

2
(a)
Total reaction time error = 0.1 + 0.1 = 0.2 s
(1M)



Percentage error = 
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The percentage error in measuring the swing is 16.7%.


(b)
Timer-scaler
(1A)


(c)
If we follow Peter's suggestion, the percentage error of the time interval of 1 swing will decrease.
(1A)



It is because the reaction time error remains unchanged (0.2 s) and the time interval for 10 swings will be much longer than 1.2 s.
(1A)



The percentage error for 1 swing will reduce and the result will be much accurate.
(1A)
3
(a)
The distance he travelled = 3 ( 4 + 3 ( 5
(1M)




= 27 m
(1A)


(b)
His displacement = 3 m (downward)
(1A)

4
(a)
Total distance travelled = 
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= 1880 m
(1A)


(b)
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AB = 
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tan ( = 
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The displacement of the cyclist is 566 m (45( east of south).

5
(a)
Distance travelled = 8 + 4 + 5 
(1M)




 = 17 m
(1A)


(b)
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Magnitude of displacement = 
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tan ( = 
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The displacement of the jogger is 5 km at 53.1( east of north.

6
(a)
No, we cannot. 
(1A)



It is because the directions of their displacements are different.
(1A)


(b)
This statement is incorrect.
(1A)



It is because their displacements are not along the same direction.
(1A)


(c)
Yes. (If Maria moves and arrives at control point C 30 minutes later.)
(1A)

7
(a)
Tell him that men's washroom is 2 m away from him and 
(1A)



it is on his right-hand side.
(1A)


(b)
The statement is wrong.
(1A)



The displacement from the men's washroom to the women's washroom is opposite to that from the women's washroom to the men's washroom.
(1A)
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