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IN THEIR OWN INTERESTS STUDENTS ARE REQUESTED TO WRITE LEGIBLY.

THIS PAPER CONSISTS OF 10 PAGES.  PLEASE SEE THAT YOU HAVE THEM ALL.


 SEQ CHAPTER \h \r 1
MULTIPLE CHOICE



Answer these questions on the coloured answer sheets provided.  Each question carries 3 marks.
1. The graph below shows the motion of a car over a period of 6 seconds. 













Using this graph, determine which one of the following statements is true.

(a) The car stops briefly at 5 s.

(b) The car changes direction at 2 s.

(c) The magnitude of the acceleration is smallest at 5 seconds.

(d) The car travels less distance between 0 s and 1 s than between 5 s and 6 s.

2. A ships sails for 567 km on a bearing of 2700. The x-component of this  displacement is 

(a)  0                     (b) 567 km         (c) (567 km       (d) 567 km × cos2700 

3. In the accompanying diagram a force T is exerted on a block of mass m at an angle of 50( below the horizontal. Which of the following is the correct expression of the magnitude of the normal force on the block?
(a)
N = mg

(b) N = mg –Tsin 50(

(c)
N = Tsin 50( - mg

(d) N = Tsin 50(  + mg

4. A 100 kg object is moving horizontally across a frictionless surface with a constant velocity of 2.00 m/s. 
Which one of the following horizontal forces is necessary to maintain this state of motion?


(a)
0 N

(b)   50.0 N

(c)  100 N

(d)  200 N



5. The electrostatic force between two charged spheres is F. If the charge on each sphere is doubled and the distance between them also doubled, then the electrostatic force would be…

(a)
   ½ F

(b)   F                       
(c)    2F                   
(d)   4F

6. Three point charges of + 1 (C , +1 (C and (1 (C respectively are placed on the three corners of an equilateral triangle as shown below. 



                                          










Which vector below best represents the direction of the resultant electrostatic force acting on the (1(C charge as a result of the forces exerted by the other two charges?
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7. Two resistors are connected in parallel to a power source.  The second resistor has twice the resistance of the first.  













If the power produced in R is 180 W, what will be the power produced in 2R?

(a)
 45 W

(b)  90 W

(c)  360 W

(d)   720 W

Questions 8, 9 and 10 are about the following three circuits  
The following circuits all have identical batteries and identical bulbs. P,Q,R,S and T are points along the circuits. Neglect internal resistance.
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8. Which one of these statements is true about the brightness of the bulbs?


(a) Bulb A is brighter than bulb B

(b)
Bulb A  is brighter than bulb E
(c) Bulb H is brighter than bulb F

(d)
Bulb C and E are equally bright

9. At which point is the current equal to twice the current at P


(a)
   Q

(b)  R


(c)  S


(d)  T

10. Which of these statements is true about the voltages across the bulbs?
(a) The voltages across B and C are equal
(b) The voltage across F is 3 times the voltage across E
(c) The voltage across C is equal the sum of voltages across A and B
(d) The voltages across each bulb are all equal.

11.  SEQ CHAPTER \h \r 1In the diagram on the right a ray of light is shown approach-ing an alcohol-air boundary at an angle of incidence greater than the critical angle for alcohol. Along which line is the ray most likely to travel after reaching the boundary?

(a) Ray 1

(b) Ray 2

(c) Ray 3

(d) Ray 4


12.  Zipho stands 2 m away from a mirror and Nick stands 1 m behind him. How far will Nick’s image be from Zipho?

(a) 1 m


(b)
3 m

(c) 4 m


(d)
5 m



Total multiple choice = 36
NOW ANSWER QUESTIONS 13 to 15 on the coloured answer sheet.

LONG QUESTIONS
Answer these in the University answer book provided. 
Properties of Matter

(6 marks)
1. A geologist has two samples of rock; she needs to show whether they are the same material or not.  The first sample has twice the volume of the second, while the second has one third of the mass of the first.  Show whether these are possibly the same material or not.  Explain your reasoning, but diagrams are not required.






[6]

Mechanics
(50 marks)
magnitude of gravitational acceleration on earth:  g = 9.8 ms-2  magnitude of the Universal gravitational constant: G = 6.67 × 10-11 Nmkg-2
2. A motor boat pointing north travels through water which has a velocity of 3.0 m/s on a bearing 60°.  The velocity of the boat relative to the water is 4.0 m/s north.  
2.1. Use components to find the resultant velocity of the boat. 



[11]
2.2. What is the displacement of the boat after one second?



[2]


3. A football is kicked at an angle of 15.0( above the horizontal from the top of a cliff of height h. The ball lands on the ground 80.1 m from the base of the cliff after 5.00 s. 

Take movement UP to be positive and to the RIGHT to be positive.
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Calculate:
3.1. the magnitude of the initial velocity (vi) of the football



[5]
3.2. the vertical height (h) of the cliff






[5]


4. An astronaut lands on a spherical (round) planet, X, of radius 1000 km. She finds that a 5.0 kg mass released from rest at a height of 2.0 m takes 4.0 s to reach the surface. 
Calculate:

4.1. The gravitational acceleration of the object on planet X



[4]
4.2. The mass of planet X








[4]


5. A girl exerts a force of 180 N, at 60.0° to the horizontal, on a box of mass 30.0 kg














5.1. Calculate the horizontal component of the force exerted by the girl


[2]

5.2. If the magnitude of the acceleration of the box is 2.50 ms-2, determine the frictional force acting on the box.








[5]

6. In the accompanying diagram, the two masses labelled 10 kg and m are stationary. The frictional force between the 10 kg mass and the table is 50 N. 
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6.1. Draw force diagrams indicating all the forces (including vertical and horizontal components, where relevant):
6.1.1. acting on the block of mass 10 kg and




[2]
6.1.2. at point A. 








[3]

6.2. Determine the mass m.







[7]
Electrostatics

(18 marks)
In air, k = 9.00 x 10 9  Nm2C-2

7. Two charges are positioned as shown in the diagram. 
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7.1. Determine the magnitude and direction of the force exerted by charge Q1 on a third charge of +1.05 (C which is placed at point X.





[4]
7.2. If the resultant force on this +1.05 (C charge at X is zero determine the sign and magnitude of charge Q2.









[6]
7.3. Determine the magnitude and direction of the resultant electric field due to Q1 and Q2 together at point Y.








[8]


Electric Circuits
(21 marks)
8. For the circuit below, neglect internal resistance.  
Use the marked nodes and loops to calculate (you may neglect significant figures):



8.1. current, I;


[2]
8.2. emf, X and


[4]
8.3. resistance R.


[5]






9. The circuit shows a battery of unknown internal resistance r and an emf of 16 V, connected to three resistors. The voltage across the 4.0 ( and the 8.0 (  is 6 V. 
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9.1. Calculate the rate at which heat energy is generated by the 16 ( resistor 

[5]
9.2. Determine the internal resistance r of the battery




[5]

Optics   (20 Marks)

10. The drawing shows a ray of light travelling through a gas (n = 1.00), then through a solid (n = 1.55), and then into a liquid (n = 1.45).  
The surfaces are parallel and the angle of refraction at the first surface is 21.7°.























10.1. Calculate the angle of incidence at the first surface ((1)



[3]
10.2. Calculate the angle of refraction at the second surface ((2)


[4]


11. Calculate the critical angle for light emerging from ice into air.  (nice = 1.31 and nair = 1.00)   













[4]


12. A diverging lens has a focal length of 30 cm.  An object is situated at a distance of 40 cm to the left of this lens.  

12.1. Where is the image formed?  Show your calculations. 



[4]

12.2. Calculate the magnification of the image




[3]

12.3. Is the image inverted or upright?






[1]
12.4. Is the image real or virtual?






[1]
TOTAL LONG QUESTIONS 115 marks

 STUDENT NUMBER:  ______________________________

ANSWER SHEET

	Question No
	Answer (Put a cross over the correct letter)

	1.
	(a)
	(b)
	(c)
	(d)

	2.
	(a)
	(b)
	(c)
	(d)

	3.
	(a)
	(b)
	(c)
	(d)

	4.
	(a)
	(b)
	(c)
	(d)

	5.
	(a)
	(b)
	(c)
	(d)

	6.
	(a)
	(b)
	(c)
	(d)

	7.
	(a)
	(b)
	(c)
	(d)

	8.
	(a)
	(b)
	(c)
	(d)

	9.
	(a)
	(b)
	(c)
	(d)

	10.
	(a)
	(b)
	(c)
	(d)

	11.
	(a)
	(b)
	(c)
	(d)

	12.
	(a)
	(b)
	(c)
	(d)


12 x 3 = [36]

SHORT QUESTIONS:  Answer these questions in the spaces given ON THIS SHEET.  
You may write in pencil.

13. For each of the following calculations, give the answer with the correct number of significant figures and correct SI units.


(a) 15 mm
[image: image7.wmf]´

50.2 m2  


= 
____________________
m3
[2]

(b) 105 km.h–1
[image: image8.wmf]´

2 hours


=
____________________
m
[2]

(c) 10.5 kW × 70.1 mins


=
____________________
kWh
[2]

(a) For the circuit below, ignore internal resistance.














Find the:

(b) Current through the 20 Ω resistor






[3]
(c) Current through the battery







[2]

(d) The overall resistance across the battery 





[2]
(e) Voltage across the 40 Ω resistor 






[2]

(f) Voltage across R3








[2]

(g)  The resistance of R3








[2]
(h) If the 20 Ω resistor is removed, what will be the effect on the current through the battery? Explain briefly. 







            [3]

(a)  SEQ CHAPTER \h \r 1Complete the following diagram (on this piece of paper) by:

(i)

Drawing in and labelling the image





[1]
(ii) Drawing in ONE more ray to show the position of the image.


[2]


(b) Measure the height of the image  ___________________       


[1]

(c) Calculate the magnification of the image





[3]























TOTAL SHORT QUESTIONS = 29
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TURN OVER for Questions 13 to 15
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