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Question 1:
Properties of matter
(16 marks)
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The diagram above shows three cubic blocks, A and B have sides 2.00 cm long and C has sides 4.00 cm long.  A is made of metal and has a mass of 90.4 g.   B has a mass of 9.6 g, B and C are made of the same type of plastic,   Use this information to answer these questions:

(a) Which block has the greatest mass?  Show your reasoning, briefly.



(3)




(b) If we submerge all the blocks in some water, which one will displace the most water? Show your reasoning briefly.









(2)

(c) Which block has the greatest density?  Show your reasoning, briefly.



(2)


(d) If we squash plastic block B into a flat shape, how will this change the following (increase/decrease/no change): 







(3)
(i) Mass of B

(ii) Volume of B

(iii) Density of B










(e) When I measured the length of A I had a percentage error of 2.5%.  

(i) Find the uncertainty of the ruler which I used.





(2)

(ii) What is the percentage error in calculating volume of block A from this length? 

(2)


(iii) If I use the same ruler for C, what will be the percentage error in length?


(2)

Kinematics  
Question 2
 (12 marks)
Sizwe travels in his Audi at 30.0 m/s for 20.0 s. He then accelerates at 3.00 m/s2 for 5.00 s before he notices a police roadblock 100 m away.  He then slams on the brakes and slows down at a rate of 10.0 m/s2. 

(a) What is Sizwe’s maximum velocity.







(2)

(b) How long would it take him to stop while braking?
  




(2)
(c) On the axes below, construct a velocity – time graph of Sizwe’s motion until he comes to a complete stop. 










(3)
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(d) Use your velocity – time graph to determine whether Sizwe will be able to stop before crashing into the police roadblock. 








(5)

Question 3 
(12 marks) Take the magnitude of the acceleration due to gravity to be 9.8 m/s2
A car drives straight off the edge of a cliff that is 54 m high. The police at the scene of the accident note that the point of impact (where the car hit the ground) is 130 m from the base of the cliff. 

 

(a) How fast was the car travelling when it went over the cliff? 




(6)







(b) Calculate the velocity of the car at the point of impact.




(6)








Vectors

Question 4
(6 marks)
Take the magnitude of the acceleration due to gravity to be 9.8 m/s2
A block, M, hangs from two ropes , J and K. The tensions in the ropes are shown in the diagram. Determine the mass of block M if the system is in equilibrium. 




(6)





Astronomy

Question 5 
(5 marks)
From the list:  earth, moon, sun, the star Proxima Centuri.
(a) Which body is the smallest?






(b) Which is furthest away from Earth?





(c) Which move(s) in an orbit around the Earth?

 

(d) Which is/are luminous?

Electrostatics:  Take the magnitude of the charge on a proton or electron to be 1.6 x 10-19 C and the value for the electrostatic constant k = 9.00 x 109 Nm2C-2
Question 6
(29 marks)

(a) Calculate the charge (in coulombs) on a small sphere which contains 8.25749 ( 1017 protons and 4.5488 ( 1012 electrons. 








(3)




(b) Given the arrangement of charges shown in the diagram alongside,  calculate:

(i) The resultant force exerted on Q2 by Q1 and Q3

(11)

(ii) The total electric field due to Q1 and Q2 at the point occupied by Q2


(4)
(NB THIS QUESTION SHOULD HAVE READ “Field due to Q1 and Q3 at the point occupied by Q2)
(c) A point, P, is to the right of a charge, Q. The electric field due to charge Q at point P is measured to be 3.20 × 102 N/C to the right.


(i) If P and Q are 30.0 mm apart, what is the magnitude of the charge Q?  Is this a positive or a negative charge?








(5)
(d)  A uniform electric field accelerates a 5.5 nC charge between two points 20 mm apart.  The work done by the electric field on the charge is 6.9 ( 10-7 J.

(i) Calculate the potential difference between the two points.



(3)


(ii) Using the equation W = Fs, determine the magnitude of the uniform electric field.
(3)






Electric Circuits 


Question 7  (19 marks)

For the circuit below, assume the battery and connecting leads have no internal resistance, and that the light bulbs are all identical.  There is a current of 300 mA, as indicated on the diagram below, and the voltage measured between points a and f is 3.0 V.  
















(a) What is the current through:   

(i) Bulb W










(1)

(ii) Bulb X










(2)

(iii) Bulb Y










(2)

(iv) Battery P









(2)


(b) If light bulb X is disconnected (unscrewed), how will this change the following? (Use one of the following options: increase, decrease, drop to zero, no change.) 

(i) The 300 mA current. Explain briefly. 






(2)

(ii) The battery current.  Explain briefly






(2)
(c) Imagine light bulb X is now put back in the circuit.  What is the voltage across the following pairs of points?  












(i) b e










(2)
(ii) a b










(2)
(d) Calculate the resistance of one light bulb.






(4)





Question 8 (18 marks)
The circuit above shows a battery, with unknown internal resistance, r, that is connected to a circuit including an unknown resistor Rx.  When the switch is open (as shown) the voltmeter reading is 12.0 V.  When the switch is closed, the voltmeter reads 11.8 V and the ammeter reads 110 mA.  

(a) Write down the emf of the battery







(1)

(b) Calculate

(i) the current through the battery when the switch is closed




(3)





(ii) the total external resistance







(3)







(iii) the internal resistance, r








(3)









(iv) the unknown resistance Rx







(4)









(v) the energy used by the 36 
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 resistor in exactly 5 minutes. 



(4)

Question 9 (9 marks)


In the circuit shown above, use the nodes and loops marked to find: (Show your calculations clearly)

(a) Current, Ix










(2)

(b) Resistance, Px









(3)


(c) Battery voltage, Vx









(4)




Newton’s Laws

(a) Question 10  (10 marks)

Imagine planet Webber has a mass three times that of planet Halstead and the radius of planet Webber is half that of planet Halstead. If an object has a weight of 500 N on planet Webber:

(b) What will the object’s weight be on planet Halstead?





(4)

(c) What will the object’s mass be on planet Webber, if “g” on planet Webber is 6.50 m/s2?
(3)

(d) What will the object’s mass be on planet Halstead ?





(1)

(e) Calculate “g” on planet Halstead.







(2)

Question 11 (15 marks)
(a) Draw free-body (vector) diagrams showing all of the forces acting on each of the following objects:




(b) The diagram alongside shows a book being pushed by a man with force A along a rough table. 

(i) On the diagram, draw in all the reaction forces. (2)
(ii) In the table below, write down the labels for A, B, C and D and the reaction forces.


(4)



	FORCE
	ACTION
	REACTION

	A
	
	

	B
	
	

	C
	
	

	D
	
	


(c) Use Newton’s laws to explain the purpose of wearing a safety-belt in the car. 


(4)








Question 12 (8 marks) 
A bakkie of mass 1500 kg is initially travelling with a speed of 30 m/s. The driver switches off the engine and the car slows until it comes to a stop. The frictional force acting on the bakkie is 4500 N.
(a) Calculate the rate of change of the velocity of the bakkie.




 (3) 

(b) Calculate the distance travelled by the bakkie after the engine is switched off.


(5)

Optics 


Question 13 (5 marks)

Shelley is standing 3 metres behind Joseph, who is 2 metres from a mirror.  On the diagram below, Joseph’s position and the mirror have been marked; the horizontal distances have also been scaled off accurately for you.  

(a) On the diagram complete the path of the light ray to show how Joseph can see his own knee. (3)


 SHAPE  \* MERGEFORMAT 



(b) Calculate the distance between Joseph and Shelley’s image.  




(2)

Question 14 (16 marks)

The table alongside gives the refractive index for various materials.

(a) When we compare two materials, what does the refractive index tell us about the materials?    




(2)





(b) On the diagram alongside, please use a ruler, and show angles that are approximately correct, you do not need to calculate them.

(i) Mark in the angle of incidence for the incident ray.
(2)


(ii) Use the table given above to complete the approximate path of the light ray through the glass triangular shape, until it emerges on the other side. 


(2)

(c) The diagram below shows two biology lecturers looking into a pool, where there is a fish as shown.  Nicki looks into the water at point A and she can see the fish.  Janice looks carefully from her side at point B, but she cannot see the fish.  You may assume that her eyes work perfectly!





(i) Calculate the angle of refraction for a ray of light from the fish at A.


(4)







(ii) With the aid of a calculation, show why no light travels up to Janice at B.  

(6)
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(ii)


A soccer ball, slowing down, as it rolls to the right along the grass. (3) 











�





(i)


A sky diver descending at constant velocity. Consider air resistance. (2)
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