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MULTIPLE CHOICE QUESTIONS
All correct answers will be awarded 3 marks 
Answer these multiple choice questions on the  separate ANSWER SHEET by putting a cross (x)  over the letter that corresponds to the best answer.

Questions 1 to 4 all refer to the diagram of the circuit and the question given below.
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If the closed switch (S) is opened, how will it affect the following?



1.
The terminal potential difference will


(a)
increase
(b) decrease
(c) stay the same
(d) become zero 

2.
The emf of the battery will


(a)
increase
(b) decrease
(c) stay the same
(d) become zero 

3.
The lost volts will

(a)
increase
(b) decrease
(c) stay the same
(d) become zero 

4.
The power used by the 2Ω resistor will


(a)
increase
(b) decrease
(c) stay the same
(d) become zero 

5.
Sphere P of mass m and sphere Q of mass 2m are dropped from the same height.  Ignore the effects of air resistance and consider the situation just before they strike the ground.
Which pair of force vectors correctly shows the forces acting on spheres P and Q?


6.
Gugu is a passenger sitting in the front seat of a taxi which is travelling towards the right.  She is strapped safely into the seat by a seat belt when the driver applies brakes very suddenly to avoid a collision.  

Which force diagram below correctly shows the forces that act on Gugu (the passenger) at the moment that brakes are applied.  

7.
A frictionless trolley is attached by means of a light string to a mass piece hanging over a pulley as shown in the diagram.  
The mass of the trolley M is greater than the mass of the mass piece, m.  

What will be the acceleration of the smaller mass piece, m?


(a) g

(b) less than g

(c) more than g


(d)
It cannot accelerate because M > m

8. Which one of the following situations shows the Critical Angle, (C correctly?


9. A physics student goes to the movies and wonders how the film is placed into the projector.  She concludes that it must be placed 


(a)
Inverted to form a virtual image.
(b)
Upright to form a virtual image


(c)
Inverted to form a real image

(d)
Upright to form a real image

Now answer Questions 10 TO 13 ON YOUR COLOURED ANSWER SHEET  





LONG QUESTIONS
Answer these questions in the answer book provided.  Number your questions carefully and show all your working and explanations. You may write in pencil.  

Properties of matter

1.
(a)
A piece of plastic has a volume of 72cm3 . If the mass of this piece is 108g, find the 

mass of 1cm3  of  this plastic. Draw a diagram and explain your reasoning – do not 

just show a calculation.






           (6)


(b)
The plastic is submerged in a measuring cylinder containing 50ml of water. What is 

the new reading on the measuring cylinder?




           (2)



2.
Determine the answer (to the correct number of significant figures) as well as the uncertainty and percentage error of the following:

(a)
Volume  =  (42.0 ± 1.0ml)  − (8.0 ± 1.0ml)




           (3)


(b)
Area  =  (12.58 ±  0.50m)  ×  (39.0 ± 0.5m)




           (4)

Vectors 

3. Three boys are pulling an object with forces acting in different directions as shown: 
(a)
Draw a vector diagram and show the resultant force.




          (3)

(b)
Calculate the magnitude and direction of the 



resultant force



         (4)
(c)
What is the magnitude and direction of the equilibrant?  



         (2)

Motion
4. A car was travelling at 40m.s-1 coming round a bend in a road. As the car entered a level, straight section of the road, the driver saw something unusual ahead but carried on at the same speed for 4.0s. He then slammed on the brakes, realizing that a tree had fallen across the road. Unfortunately, 3.0s after applying the brakes the car crashed into the tree and came very violently to a halt.

The deceleration of the car when the brakes are fully applied is 8.0m.s-2.


(a)
Draw sketch graphs showing the motion of the car during the time of 7.0s when it 


first entered the straight section of the road to the time of the crash of:





(i)
velocity versus time  




(ii)
acceleration versus time 




(iii)
position versus time






           (6)


(b)
How fast was the car travelling when it struck the tree?


           (3)


(c)
Calculate the distance it travelled in 7.0s before it struck the tree

           (6)

Electrostatics

(k = 9.00 x 109 Nm2C-2     and g = 9.8 ms-2)

5. 
In the diagram, X and Y are two identical spheres, each of mass 1.0 g. 
X hangs from a string, of negligible mass, and carries a small negative charge, −Q.  
Y is fixed on a stand and has a positive charge equal to twice the charge on X, +2Q.  
When X and Y are exactly 30 mm apart, X is stationary and the string makes an angle of 260 with the horizontal 
(a)
Draw a labelled diagram to indicate all the forces acting on X.     

           (3)                                                   

(b)
Show that the magnitude of the electrostatic force exerted on X is 0.020 N.
           (6)

(c)
Calculate the magnitude of the charge on each sphere.


           (6)

6.
An +8.0µC charge moves in a uniform electric field of 2400N.C-1. Determine:



(a)
The magnitude of the force exerted on the charge
(3)

(b)
If 9.6 x 10-8 kJ of energy is required to move the charge between these points, calculate the potential difference between these two points.
(4)
Electric Circuits
7. For the circuit on the right find the


(a) 
current I,




(2)

(b) 
resistance R,



(4)

(c) 
voltage X.




(4)


Use the loops shown.

8.
A battery of emf 14 V and unknown internal resistance is connected to three 6.0 Ω resistors arranged in parallel, and a 1.0 Ω resistor is connected in series as shown in the diagram. 
The current through the battery is 4.0A.

Determine 

(a)
 the current in each parallel branch,

(2)

(b)
 the total external resistance in the circuit

(3)

(c)
 the internal resistance of the battery

(3)

(d)
 the voltage across the parallel network 

(2)

(e)
 the voltage across the 1.0 Ω resistor 

(2)

(f)
 the terminal voltage of the battery.

(2) 
Newton’s Laws
(g = 9.8 ms-2   and 
G = 6.67(10-11N.m2.kg-2)

9.
A weight lifter lifts a mass of 350kg with an acceleration of 4.12m.s-2.  Calculate the upward force he needs to apply to the mass.


(4)
10.
Two bodies P and N have their centres separated by a distance of 1.00km.  The mass of  P is 4.00(108kg while the mass of  N is 7.00(108kg.  Calculate the magnitude of the gravitational force exerted by P on N.






(4)


11.
The drawing shows a truck with a mass of 1500kg that has a small caravan of mass 750kg in tow.   While towing the caravan on a horizontal road, the truck can reach a speed of 30.0m.s-1 in 25.0s, accelerating uniformly from rest.  The driver estimates that the frictional force acting on the caravan is 200N.


(a)
Calculate the resultant force on the caravan during the acceleration.


(6)


(b) 
Draw a labelled diagram showing the horizontal forces acting on the caravan.
(2)

(c) 
Calculate the magnitude of the force exerted by the truck on the caravan during the acceleration.









(2)

(d) 
Name the action/reaction pair of the force in (c).




(1)


When stopping, the maximum braking force on the truck is 11 500N.  From maximum speed, 


(e)
Calculate how far will the truck take to stop when it is NOT towing the caravan?
(6)

(f)
When the car is towing the caravan, will the stopping distance increase, decrease or stay the same.  Give a brief explanation in terms of physics.  

           (4)

Optics
 (nglass = 1.58  and  nwater = 1.33)
12. A light ray inside a glass tank of water, strikes a glass side with an angle of incidence of 25.0( as shown.  
Calculate the angle of refraction as the light emerges from the glass into air.
           (7)

13.
A diverging lens forms an image which is 5.0cm from the lens when the object is placed 


10.0 cm to the right of the lens.


(a)
On which side of the lens will the image be formed?



           (1)


(b)
Calculate the focal length of the lens.





           (4)


(c)
Find the magnification of the image.





           (3)
TOTAL LONG QUESTIONS 129 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)



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

10.
Convert the following measurements into scientific notation, and then to the new units:


(a)
0.092cm   = ________________cm   =   ____________________km


(b)
55.3l   =       _________________ l   =    ____________________ mm3

(c)
811.74kg  =  _________________ kg  =  ___________________g


(6)




11.
State the direction of the vector alongside  as a                                                              

(a)
Bearing ___________________

(b)
Compass direction  (two ways)


_________________  and   ____________   (3)

PLEASE TURN OVER FOR QUESTIONS 12 AND 13
12.
Assuming that all resistors in the circuit on the right have the same resistance, complete the table below by writing in the currents and voltages shown


















(10)


	Resistor
	Current through
	Voltage across

	      A
	
	 

	B
	
	 

	C
	
	 

	D
	
	 

	E
	
	 


13.
The diagram below shows a converging lens with focal points marked.  


(a) Complete the paths of rays A and B from the object.  Show the position of the image formed and label it I.











(3)


(b) Give three properties of the image.
_____________________________________







_____________________________________


___________________________________ (2)





2Ω





 4Ω








V





S











Y





10N





50N











25N





N





TOTAL SHORT QUESTIONS 51 marks





(a)





(b)





(c)





(d)





FP





FQ





FP





FQ





FP





FQ





FP





FQ





Force of gravity on Gugu





Force of seat on Gugu





Force of seatbelt on Gugu





Force of gravity on Gugu





Force of seat on Gugu





Force of seatbelt on Gugu





Force of gravity on Gugu





Force of seat on Gugu





Force of gravity on Gugu





Force of seat on Gugu





Driving force of the car





Inertia of Gugu





Force from the back of the seat on Gugu





           (a)





(d)





        (c)





(b)





m








M





(C





GLASS





AIR





(C





(C





(C





(a)





(b)





(c)





(d)





X











A





2.7A





6.0V





X





1.0Ω





R





1.0Ω





1.3A





a





loop 1





loop 2





I





1.0





Ω





14V





6





.0Ω





6





.0Ω





6





.0Ω





r











4.0A





26(





30mm








air





glass





water





25.0(





25º





N





9.0V





A





B





  C





D





E





7.0A





F





F





Object





B





A
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