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SECTION A [45 marks]

Answer all the questions in this section in the spaces provided.

1.
A box of mass 0.10 kg, lies at rest on the ground as shown in Fig 1.1. The contact 
between 
the ground and the box may be regarded as frictionless.
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Fig 1.1


A steady, horizontal force, of magnitude 0.50 N, is applied to the box. The force 
acts on the box for a time of 3.0 s.


(a)
Determine the acceleration of the box while the force is acting on it.






acceleration = ______________ [2]


(b)
Determine the speed of the box at the end of the 3.0 s.






speed = ______________ [2]


(c)
After 3.0 s, the force stops acting on the box and the box still continues to 


move at constant speed. Explain it is so.







____________________________________________________________



__________________________________________________________ [1]


(d)
Draw, using the axes shown below, a speed-time graph for the motion of the 


box from rest and ending 10.0 s later.
[2]


[image: image2]

(e)
Determine the distance traveled by the box in 10.0 s.




distance = ___________ [2]

2.
Fig 2.1 shows a catapult about to launch a small steel ball horizontally. 
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Fig 2.1


By means of a vector diagram and using a scale of 1 cm to 1 N, find the size of 
the resultant force exerted by the catapult on the steel ball. 





size of resultant force = ______________ N [3]

3.
On 20 July 1969, Neil Armstrong became the first human to step onto the surface 
of the moon as depicted in Fig 3.1. Neil Armstrong and his space suit had a total 
mass of 110 kg on Moon. The acceleration of free fall on the Moon, g = 1.6 ms-2.
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Fig 3.1


(a)
Label and name the forces acting on the Neil Armstrong in Fig 3.1.
[2]


(b)
Calculate the weight of Neil Armstrong, including the spacesuit on the Moon.






weight = _____________ [2]

(c)
Neil Armstrong jumps upwards with an initial velocity of 1.2 m s-1. 




(i)
Calculate the initial kinetic energy.




kinetic energy = ______________ [2]

(ii) Given that there is no energy loss, calculate the maximum height he can reach on Moon.




height = ____________ m [2]

4.
A magnet is hanging at rest on a spring balance as shown in Fig 4.1. You may 
ssume that the spring balance is non-magnetic.







        Fig 4.1
 



                                                              Fig 4.2


(a)
What quantity does a spring balance measure?



__________________________________________________________
[1]


(b)
Fig 4.2 shows a second magnet, B brought near the first magnet A.



State and explain how the reading of the spring balance would change.



____________________________________________________________



__________________________________________________________ [2]

5.
A knife edge is placed at the 31.0 cm mark of a half-metre rule shown in Fig 5.1.
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Fig 5.1


In order to balance the rule horizontally, a weight of 0.12 N is hung at 50 cm mark.


(a)
Mark the weight W of the rule acting in the correct position.
[1]


(b)
Calculate the weight W of the half-metre rule.






weight = _____________ [2]

6.
Fig 6.1 shows the full-size (drawn to scale) plan view of a water-filled pool after 
a 
stone was dropped at point C.  A water wave with a frequency of 5.0 Hz and an 
amplitude of 2.0 cm was formed.


Fig 6.1 


(a)
On the grid below, draw the displacement-time graph of the above water 


wave. Number the axes clearly. Your diagram should show two complete 


cycles.  
[3]



(b)
Using Fig 6.1, determine the wavelength of the water wave.





wavelength = _____________ [1]


(c)
Calculate the speed of the water wave.





speed = ___________m s-1 [2]

7.
(a)
A man is using an auto-focus camera to take a picture. The camera 


determines the distance between the camera and the object by bouncing an 


ultrasound wave off the object.



(i)
Explain why the man is unable to hear the sound wave.




____________________________________________________________



__________________________________________________________
[1]



(ii)
The time taken for the sound wave to return to the camera after leaving 



the camera is 0.04 s. If the speed of sound is 340 m s-1, calculate the 



distance between the camera and the object.





distance = _________m [2]



(iii)
Explain why this method of auto-focus cannot be used for cameras in 



space.



____________________________________________________________



__________________________________________________________
[1]


(b)
Another type of auto-focus camera used infra-red beam to measure the 


distance.



(i)
State one difference between ultrasound and infra-red wave.




____________________________________________________________



__________________________________________________________
[1]



(ii)
State another use of infra-red radiation.



__________________________________________________________
[1]

8.
Two light rays travels from water to air as shown in Fig 8.1.
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Fig 9.1


(a)
Calculate the refractive index of the water.






refractive index = ____________ [2]

(b)
Mark the critical angle, c on the diagram.
[1]

(c)
Calculate the critical angle.






critical angle = ____________ [2]

9.
Fig 9.1 shows two charges brought near each other. 
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Fig 9.1


Draw lines to represent the electric field between the two charges.
[2]

SECTION B [20 marks]

Answer any two questions on the writing paper provided.

10.
Elaine is worried about burglars. She put a pressure sensor on the floor near her 
front door. She is going to connect the sensor to an alarm circuit. The alarm will 
make a noise when someone steps on the sensor. 
 
Elaine studies the data sheet that comes with the sensor. She finds the graph 
shown in Fig 10.1 below.
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(a)
Write down the equation for calculating pressure.
[1]


(b)
Elaine has a weight of 600 N. If the sensor has an area of 30 cm2, 


calculate the pressure on the sensor when she stands on the sensor.
[2]


(c)
(i)
Use the graph to find the resistance of the sensor when Elaine



stands on it.
[1]



(ii)
Suppose the alarm will only ring when someone steps on the sensor 



with a minimum pressure of 15 N cm-2. Explain why her pressure 



sensor may not be practical.
[1]


(d)
Fig 10.2 shows the sensor connected with an alarm of resistance of 80 (. 


The alarm will ring when a minimum current of 0.4 A flows through the 


circuit.  

    Fig 10.2



(i)
Calculate the effective resistance of circuit when the alarm rings.
[2]



(ii)
State the resistance of the sensor if the alarm rings.
[1]




(iii)
Explain what will happen if the alarm is connected in parallel with 



the sensor.          
[2]

11.
Fig 11.1 shows an electric kettle. Thermal energy is produced in the kettle when a 
current passes through the heating element inside the kettle.
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Fig 11.1


(a)
Suggest a material for the heating element. Explain why.
[2]


(b)
The surface of the kettle is polished. Explain why it is so. 
[2]


(c)
Explain why it feels hot when you put your hand above the spout of the 


kettle.
[2]



(d)
The kettle has only two wires in the cable. Explain why the kettle is safe


to use even though it has only two wires.
[1]


(e)
The electric kettle has a power of 0.8 kW 






(i)
Calculate the electrical energy used by the kettle in kWh if the


kettle is switched on for 30 minutes.
[2]


(ii)
The cost of 1 kWh is 20 cents. Calculate the cost of using the kettle 


for 30 minutes.
[1]
 



12.
(a)
A Physics student describes the molecular model of substance K as 


having molecules sliding past each other with increasing kinetic energy.


(i)
State and explain what state substance K is in.
[2]


(ii)
State and explain whether the temperature of substance K is increasing, 


decreasing or remaining constant.
[2]

(b)
Fig 12.1 shows a type of electromagnetic lock which can be operated from


a remote switch.
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Fig 12.1 



When the switch is closed, the iron bolt moves to the right and out of the 


striker plate, allowing the door to be opened.



(i)
Explain why the iron bolt moves to the right and into the solenoid 



when the switch is closed.
[1]



(ii)
What is the purpose of the spring?
[1]




(iii)
Describe what will happen if the bolt is made of copper rather than 



iron.
[2]



(iv)
When the battery has been used for some time, the voltage falls



to 4.5 V. Explain why the lock may not work correctly.
[2]

END OF PAPER

0.50 N





0.10 kg





�





0





2





4





6





8





10





12





time





speed





5





10





15





20





30(





moon surface





�





�





0





50





31.0





knife edge





Wavefronts





(





C





Displacement/cm





Time/s





0













































































water





air





30(





42(





+





(





�





0





10





20





30





40





50





60





Pressure / N cm-2





Resistance / (





100





Fig 10.1





200





300





120 V





sensor








alarm











cable





4E





4 N





4 N








5116/02/Sc(P)/O Prelim 2009


