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SECTION A [50 MARKS]

Answer ALL questions in this section in the spaces provided.  The marks for each question or parts of question are indicated in the brackets [].

1.
State the readings obtained on the meters shown below.


[2]
[image: image1][image: image3.bmp]



(a)
Reading = _____________

(b)
Reading = ______________
2.
A bullet of mass 12 g strikes a solid surface at a speed of 400 m/s. The bullet 

penetrates to a depth of 3.0 cm.
(a)
Determine the time that the bullet travels in the solid.

[2]
(b)
Find the deceleration of the bullet.




[2]
(c)
Calculate the average force resisting the motion of the 

bullet in the solid.






[2]
3.
The diagram shows the layout of a runway ABC in an amusement park.
AB (10 m) is an icy smooth plane which makes an angle of 150 with the horizontal and BC (5 m) is a rough horizontal surface. At time t = 0, a girl of mass 40 kg roller-skates down from A at a speed of 5.0 m/s and finally stops at C.


[image: image4.png]



(a)
What is the kinetic energy of the girl at A?



[2]

(b)
When at B find her


(i)
loss in potential energy,




[2]


(ii)
speed.







[3]

(c)
Susan claims that “energy is not conserved as the kinetic energy of the 

girl at C is not equal to that of B.” Do you agree or disagree with her 

statement? Give a reason to your answer.



[2]
__________________________________________________________

__________________________________________________________


__________________________________________________________
4.
A lamp of weight 60 N is supported by two thin wires as shown in the diagram.

The wires are of equal length and the tension in each wire is X. 


In the space below, draw a diagram to a stated scale and use it to determine the 

magnitude of tension X.






[4]


Scale used =


________________________


Magnitude of tension X =
________________________
5.
Danny and Robin stand a distance apart beside a long metal railing on a still day. 
Danny places his ear against the railing while Robin gives the railing a sharp 
knock with a hammer. Two sounds, separated by a time interval of 0.50 s, are 
heard by Danny. If the velocity of sound in air is 330 m/s and in the metal 
5300 m/s, how far apart are the two boys?




[2]
6.
A sealed flask contains a gas.
(a)
Describe the motion of the gas molecules.



[2]
__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

(b)
Explain how the motion of the gas molecules results in a pressure 

exerted on the walls on the flask.




[3]

__________________________________________________________

__________________________________________________________
__________________________________________________________

__________________________________________________________

__________________________________________________________


7.
The diagram below traced the paths of three incident rays, AO, BO and CO, as 

they enter a semicircular slab of transparent plastic. One of the rays undergoes 

total internal reflection.



(a)
What do you understand by total internal reflection?

[2]


__________________________________________________________



__________________________________________________________



__________________________________________________________

(b)
State the ray that undergoes total internal reflection.

[1]


________________________________________________________


(c)
What is the critical angle for the plastic material?


[1]



________________________________________________________


(d)
Determine the refractive index of the plastic material.

[2]
8.
A converging lens is used as a camera with a focal length of 3.0 cm to produce a 


diminished image of 2.4 cm in height. The lens is held 4.5 cm from the film.

(a)
Using  a ray diagram drawn to scale, find how far the object is away from 



the lens and the original height of the object.



[4]

(b)
If the focal length of the converging lens is changed to 5.0 cm at the same 



shooting position, state the effect (if any) on the image of the object being 



produced.







[1]

__________________________________________________________

9.
The diagram below shows a household electric circuit that consists of a heating 


unit and a lighting unit to the mains of 200 V.




(a)
Which is the heating unit, A or B? Explain.



[1]



__________________________________________________________



__________________________________________________________


(b)
What is the maximum current drawn from the mains?

[2]


(c)
If the whole system is switched on for 150 hours and electricity costs 


$0.30 per kWh, what will be the cost of electricity used?

[2]

(d)
Why is not advisable to use thin wire in the heating circuit?

[2]



__________________________________________________________



__________________________________________________________



__________________________________________________________

10.
The diagram below represents a straight wire suspended between the poles of 

two magnets of the same magnetic strength.





(a)
Describe and explain what you would expect to see when the 



switch K is closed.






[2]


__________________________________________________________



__________________________________________________________



__________________________________________________________



__________________________________________________________


(b)
When the battery is replaced by an alternating voltage supply, describe 


the effect (if any) on the wire.





[2]


__________________________________________________________



__________________________________________________________



__________________________________________________________



__________________________________________________________

SECTION B [30 MARKS]
Answer ALL questions in this section. Question 13 has a choice of parts to answer. Begin each question on a fresh sheet of writing paper.  The marks for each question or parts of question are indicated in the brackets [].
11.
In 2003, the National Aeronautics and Space Administration (NASA) launched a twin vehicle – Spirit and Opportunity to the Red Planet – Mars.

Snippets of information of the mission are presented below.


        [image: image2.jpg]Mars Exploration Rover





11.
(a)
Suggest a possible laboratory instrument that can be used to measure 





the thickness of the solar panels.




[1]

(b)
Calculate the gravitational field strength on Mars.


[2]


(c)
Calculate the density of the grey minerals.



[2]


(d)
Discuss and explain a possible modification to the wheels of Spirit that 





could have prevented it from sinking into the ground.

[1]

(e)
Spirit takes a video clip of 15 minutes and is to be transmitted to control 





station on Earth. Its current location is 78 000 Mm from Earth.





Calculate





(i)
the number of bits to be downloaded for the 






15 minutes video clip.





[2]





(ii)
the time for the control station on Earth to receive 






the video clip.






[2]
12.
The apparatus shown in the diagram below is to be used to determine a value for the specific heat capacity of a liquid.

12.
(a)
State what is meant by the specific heat capacity of a liquid.
[2]

(b)
During the experiment, a large amount of heat is lost from the 




surface of the liquid.



(i)
State and explain two processes which could be responsible 





for this loss of heat.





[2]




(ii)
Suggest one way in which the loss of heat could be 





reduced.






[1]


(c)
In the experiment, the following data are recorded.





Energy transferred by the heater

=
13 600 J






Initial temperature of the liquid

=
25.0 0C






Final temperature of the liquid

=
38.0 0C






Mass of polystyrene cup


=
0.021 kg






Mass of the liquid and polystyrene cup
=
0.252 kg





(i)
Calculate a value for  the specific heat capacity of the






liquid.







[3]




(ii)
State one assumption you made in your calculation.

[1]


(d)
Explain why the temperature of the liquid continues to rise for a while 





after the heater was switched off.




[1]
13.
EITHER

(a)
Electrostatic paint sprayers are used to obtain a uniform coat of paint on 




metals. The paint is sprayed in the form of small positive-charged 




particles onto a metal object which is earthed as shown in the diagram 




below.



(i)
Explain why the particles are attracted towards the metal.
[3] 




(ii)
Why does the positive charge on the paint help them 

spread out uniformly?





[1]


(b)
The ammeters in the circuit shown below have negligible resistance.





    A1






        A2







         A3



Using the values shown, calculate
(i)
the current through ammeter A2 ,



[2]
(ii)
the reading of the voltmeter across the cells, and

[2]

(iii)
the energy dissipated in the 3.4 Ω resistor in 3.0 minutes.
[2]

13.
OR


Two solenoids A and B are placed side by side as shown. S is a switch and G is 
a centre-zero galvanometer.


(a)
State the direction of the current through G when



(i)
S is closed;



(ii)
S remains closed;



(iii)
S is just opened.





[3]


(b)
State two ways to increase the deflection of the galvanometer.
[2]


(c)
The diagram below shows an alternating current generator’s output.




(i)
If the frequency of the generator’s output is 50 Hz, calculate the 

period of its output. Mark this period clearly in the diagram.
[3]


(ii)
Sketch the graph of the generator’s output in the same diagram if 

the generator rotates at half the original speed now.

[2]
----- End of Paper -----
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Spirit lands in Gusev Crater on the evening of January 3. Gusev Crater is a region that may have once been the site of a former lake.


Spirit sinks into the soft ground for 2 hours before it recovers.





Panoramic cameras on Spirit are able to transmit information back to Earth in real time at a speed of 


2.6 x 108 m/s.





The transmission rate is 120 kilobits per second.





Each second of footage takes up 60 kilobits 


(60 kb) to download.





Opportunity lands at Meridiani Planum. This region is a smooth plain that consists deposits of unknown grey minerals. Preliminary test findings show it contains 82 % iron and 18 % copper.








�
Density (g/cm3)�
�
Iron�
7.86�
�
Copper�
8.92�
�






Solar panels on Spirit are beginning to thicken with layers of red sand each day. Average of 1.1 mm increase since the day it landed.





Each vehicle weighs 23 N on Earth where g = 10 N/kg. On Mars, the weight is found to be 8.90 N
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