	
	St Gabriel’s Secondary School


2008 First Semestral Examination

	Subject
	:
	Science (Physics)

	Paper No
	:
	5116

	Level/Stream
	:
	3 Express

	Duration
	:
	1 hour 15 minutes

	Date
	:
	6 May 2008 (Tue)

	Setter
	:
	Foong Chee Seong



Instructions to Candidates:

Do not open this booklet until you are told to do so.

Write your name, class and index number in the spaces provided below on this page.

Section A:  

There are 15 questions in this section. Answer all questions. For each question there are four possible answers, A, B, C and D. Choose the one you consider correct and record your choice in soft pencil on the separate answer sheet. Each correct answer will score one mark. A mark will not be deducted for a wrong answer.

Section B and Section C:  

Answer all questions in Section B in the spaces provided on the question paper. The total marks for Section B is 25 marks.

Answer any two questions from Section C on the writing paper provided. The total marks for Section C is  20 marks.

All working must be clearly shown.

The number of marks is given in brackets [ ] at the end of each question or part question. 

Answers to Section A, Section B and Section C are to be submitted separately.

Information For Candidates:

You are advised to spend not longer than 20 minutes on Section A. You may proceed to answer Section B and Section C as soon as you have completed Section A.


Name: …………………………………………(  
)

Class: ......................
This question paper consists of 13 printed pages including this cover page.

Section A (15 marks)-Multiple Choice Questions
Answer all questions.
1
The diagram shows the measurement of the diameter of a ball bearing using a pair of vernier calipers.

[image: image1.png]




What is the diameter of the ball bearing?


A
3.47 cm


B
3.51 cm


C
3.67 cm


D
3.70 cm

2
Which one of the following statements regarding the period of a simple pendulum is correct?


A
It is independent of mass.


B
It doubles when length doubles.


C
It does not change when the pendulum is brought up to a very high mountain.


D
It decreases when the length increases.

3
The diagram shows a section of a ticker tape which records the motion of a trolley down an inclined runway.
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The ticker-timer is set to vibrate at 50 times per second. What is the acceleration of the trolley in cms-2?


A
30 



B
100



C
125



D
150

4
The displacement-time graph below shows the motion of an object in a straight line.
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Which velocity-time graph represents the motion of the object over this period?
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5
Five identical iron balls, each of mass 25 g, were immersed in a measuring cylinder containing 30 cm3 of water. The reading of the water level rose to 50 cm3. What was the density of the iron?


A
0.5 g cm-3

B
1.25 g cm-3

C
5.00 g cm-3
 
D
6.25 g cm-3


6
Which system of forces below gives mass m the greatest acceleration?

[image: image5.png]



7
A metal rod is used to raise a large stone as shown below.
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At which position A,B,C or D should a force be applied on the rod so that the large stone can be moved easily?


8
A uniform metre rule is balanced at the 62.0 cm mark with a mass of 24.0 g suspended from the 100.0 cm mark as shown in the diagram. What is the mass of the rule?
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A
14.7 g


B
19.0 g


C
38.7 g


D
76.0 g
9
A force is applied to an object on a frictionless surface. It produces an acceleration of 
3 ms-2. What are possible values for the applied force and for the mass of the object?




Force /N


Mass/kg

A

2




5


B

2 




6


C

5




2


D

6




2

10
The table shows the weights of some masses on the surface of four different planets. Which planet, A, B, C or D, has the greatest gravitational field strength?




Mass



Weight

A

0.5 kg



20 N


B

2.0 kg



20 N


C

0.5 kg



40 N


D

2.0 kg



40 N

11
The diagram below shows two forces of 6 N acting at O.
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Which of the following diagrams shows the resultant force R of the two forces above?

[image: image9.png]



12
The diagram below shows a tank which is 5 m long, 1 m deep and 3 m wide and is filled with water of weight 20 N.

[image: image10.png]




What is the pressure on the base of the tank due to the water?

A
1.3 Pa


B
2.6 Pa


C
4.0 Pa


D
20.0 Pa

13
What can be said about an aircraft that flies horizontally in the air and does not experience resultant force acting on it?

A
The aircraft is in stationary condition.


B
The aircraft moves with an increasing speed.


C
The aircraft moves with a uniform acceleration.


D
The aircraft moves with a constant speed.

14
Which of the following concerning pressure is not correct?


A
Air pressure decreases with altitude.


B
Pressure increases with the depth of liquid.


C
Pressure is defined as the normal force per unit volume.


D
Pressure of liquid is transmitted with the same magnitude to all directions in a liquid.

15
Which diagram shows how a piece of card of centre of gravity hangs when suspended by a thread?
[image: image11.png]



Section B (25 marks ) -Structured Questions

Answer all the questions in the spaces provided.
1
A student, wishing to determine the diameter of an insulated wire, winds 30 turns of the wire round a cylindrical glass rod, as shown in Figure 1.1.
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(a)
Determine the average diameter of the insulated wire.






[2]















      Diameter = ____________cm


(b)
Suggest a way to improve the accuracy of the measurement in (a).



[1]



_____________________________________________________________________


_____________________________________________________________________
(c)
(i)
Name an instrument in the laboratory which is better suited to determine the 
diameters of wires.













[1]



_________________________________________________________________
(ii)
Explain briefly how the student can use the instrument in (c)(i) to get an accurate value for the diameter of the wire.










[1]


_________________________________________________________________

_________________________________________________________________

_________________________________________________________________
2
The graph in Figure 2.1 describes the motion of an object in a straight line over a period of 8 seconds.
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(a)
Determine the time taken for the object to return to where it starts.




[1]



_____________________________________________________________________

(b)
For how long was the object moving in a direction opposite to its initial movement?
[1]



_____________________________________________________________________

(c)
Determine the average velocity of the object.








[2]













   Average velocity = ______________m/s

(d)
On Figure 2.2, sketch the shape of the corresponding velocity-time graph.


[2]
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3
Figure 3.1 shows a motorbike moving along a horizontal road.
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(a)
Describe the movement of the motorbike when the driving force equals the opposing force.

















[1]



_____________________________________________________________________


_____________________________________________________________________
(b)
What happens to the speed of the motorbike if the driving force becomes smaller than the opposing force?














[1]

_____________________________________________________________________

_____________________________________________________________________
(c)
The graph in Figure 3.2 shows how the velocity of a motorbike changes as it is travelling along a straight road.
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(i)
What was the change in velocity of the motorbike in the first 4 seconds?

[1]












      Change in velocity = ___________m/s


(ii)
Calculate the acceleration of the motorbike during the first 4 seconds.


[1]












          Acceleration = _____________ m/s2 

(iii)
The mass of the motorbike is 100 kg. If the opposing force is 200 N, calculate the driving force required to accelerate the motorbike at the value calculated in part (ii) above.
















[2]











         Driving force = ________________N
4
Figure 4 shows a uniform ruler of mass 120 g suspended at its mid-point from a spring balance which is calibrated in Newton(N).

[image: image17.png]




An apple, suspended from the metre rule at the 10 cm mark, is balanced by a 100 g mass suspended from the 80 cm mark. Assume g = 10 N/kg.


(a)
Calculate the mass of the apple. Show your working.







[2]















        Mass of apple = ________ g


(b)
Why does the mass of the metre rule play no part in the calculation in (a)?


[1]



_____________________________________________________________________



_____________________________________________________________________





(c)
What is the reading on the spring balance?









[2]















Reading = ____________  N

5
The
diagram below shows a boy standing stationary on a piece of wooden blank. He exerts a pressure on the wooden blank. The mass of the boy is 40 kg and the area of contact of the boy with the wooden blank is 40 cm2.
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(a)
Calculate the pressure exerted by the boy on the wooden plank.




 [2]















    Pressure = ___________ N m-2
(b)
 State one way by which the boy can reduce the pressure exerted on the wooden plank?


















        [1]



_____________________________________________________________________



_____________________________________________________________________
Section C (20 marks)
Answer any two questions from this section on the writing papers provided.
1
(a)
(i)
What is meant by the period of a pendulum?








[1]
(ii)
With the help of a labelled diagram, describe an experiment to make an accurate measurement of the period of a simple pendulum of length 1.0 m.



[3]


(b)
What would be the effect (if any) on the period of a pendulum



(i)
if a heavier bob is used and the length remains the same?




 [1]

(ii)
if the experiment is repeated on the moon using a pendulum of the same length?






















 [1]
(c)
A measuring cylinder contains 60 cm3 of water. An iron block of length 6 cm  is completely immersed in the water. The reading on the cylinder is found to increase to 81 cm3.

(i)
Calculate the average cross-sectional area of the block.





 [2]

(ii)
If the density of iron is 7.9 g cm-3, calculate the mass of the block.




 [1]

(iii)
State one precaution you would take when obtaining a reading from the measuring cylinder.

















 [1]
2
(a)
(i)
Explain what is meant by the centre of mass of an object.





[1]

(ii)
Describe an experiment to verify the principle of moments. In your account, draw a diagram to show the equipment being used and explain how the readings taken during the experiment would be used to verify the principle.




[5]

(b)
The diagram below shows a spanner being used to unscrew a nut from a bolt.
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(i)
Explain why it is better to push the spanner at B rather than at A. (The arrows marked A and B show the direction of the applied forces.)





[1]

(ii)
A force of 120 N is applied at B. Calculate the moment of this force about the centre of the bolt.














[2]

(iii) 
The nut and bolt are so rusty that the nut cannot be turned. What effect may be produced on the nut and bolt by the application of the force?




[1]

3
(a)
(i)
Explain the meaning of the term acceleration of a moving body.



[1]

(ii)
Draw a graph of velocity against time for the first 5.0 s of the motion of a body which has an initial velocity of 4.0 ms-1 and a uniform acceleration in the same direction, of 2.0 ms-2. Using your graph or otherwise, determine the distance traveled by the body in the 5.0s.










[4]


(b)
An object of mass 1.4 kg rests on a horizontal surface as shown below.
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The object is pulled to the left by a force of 12.0 N and to the right by a force of 5.0 N.

Assuming no other horizontal force acts on the object, calculate the resultant force and hence the acceleration produced.











[3]

(c)
In practice, the object in part (b) accelerates from rest and reaches a speed of 8.0 m/s in 2.0 seconds.


(i)
Calculate the actual acceleration.










[1]

(ii)
Using your answers to part (c) (i) and part (b), suggest a reason whether frictional forces are acting on the object.

     







               [1]




-End of Paper-
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