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 SEQ CHAPTER \h \r 1
                                   WESTVILLE SFP PHYSICS NOVEMBER 2006


SECTION A

MULTIPLE CHOICE QUESTIONS

Questions 1 to 10 are multiple choice questions. Choose the correct answer for each question by ringing the corresponding letter.
Each question carries 3 marks.
1) The graph below shows the motion of a car over a period of 6 seconds.  
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Using this graph, determine which one of the following statements is true.
(a) The car is stationary for 3 seconds.

(b) The car travels in the opposite direction between 5 s and 6 s.

(c) The car travels further between 1 s and 2 s than between 5 s and 6 s.

(d) The magnitude of the acceleration is greatest at 2 seconds.

2) A force F acts on an car of mass m and produces an acceleration of a.  If the same force acts on an car which has four times the mass of the original car, its acceleration will be:











(a)
a

(b)
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3) A man standing on the earth has a weight of 720 N.  What will be his weight when he is at a distance of 3 times his original distance from the centre of the earth?




(a) 
80 N

(b) 
240 N

(c) 
720 N

(d) 
2160 N
         
4) The diagram shows a bell suspended by means of a rope attached to the ceiling.
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The reaction force to the weight of the bell is……

(a) the force exerted by the bell on the rope

(b) the force exerted by the rope on the bell

(c) the force exerted by the earth on the bell  

(d) the force exerted by the bell on the earth    
5) An electrostatic force exists between two charged spheres.  Which one of the following changes would cause the magnitude of the force to be halved? 

(a) The charge on one of the spheres is removed.

(b) The charge on one of the spheres is doubled.

(c) The charge on one of the spheres is halved.

(d) The charge on both spheres is halved. 

6) [image: image5.wmf]W

The diagram shows three charged particles Q1, Q2 and Q3 in a straight line.  








        As Q2 moves from A to B, its potential energy is seen to increase.  From this we can conclude that the charges on Q1, Q2 and Q3  would most likely be…


	
	Q1
	Q2
	Q3

	(a)
	+
	+
	+

	(b)
	+
	+
	–

	(c)
	+
	–
	–

	(d)
	–
	–
	+
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[image: image7.wmf]W

In the following circuit X the battery and ammeter have no resistance.



















If the 42 ( resistor is shorted out of the circuit by connecting a wire across it as shown in circuit Y, then…

(a) both the ammeter reading and voltmeter reading would decrease

(b) the ammeter reading would increase while the voltmeter reading would decrease 

(c) the ammeter reading would increase while the voltmeter reading would remain the same

(d) the ammeter reading would decrease while the voltmeter reading would remain the same 
8) The following circuit shows two identical voltmeters connected as shown.
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  The relationship between the readings V1 and V2 is given by …..


(a) V1 = V2
(b) V1 = ½ V2
(c) V1 = 2V2  

(d) V1 = 4 V2                

9) A parachutist falls with constant velocity towards the ground. Which one of the following statements is correct, while he is falling?

(a) Both his kinetic energy and gravitational potential energy are constant.

(b) His total mechanical energy is constant.

(c) His kinetic energy is constant while his gravitational potential energy decreases.

(d) His kinetic energy increases while his gravitational potential energy decreases.

10) A proton is accelerated in a uniform electric field. Which one of the following quantities associated with the proton will remain constant during its motion?

(a) velocity

(b) kinetic energy

(c) electrical potential energy

(d) acceleration  

10 X [3] = [30]

SHORT QUESTIONS
  Answer these questions in the spaces provided 
11. 
Give the answer for the following calculation with the correct units and the correct number of significant figures or decimal places.

8,616 g/cm3 × 2,50 × 102 mm3
______________________
                          [2]
12.
Convert the following measurements into the new given units.  Give answers in standard scientific notation.


(a) 
725, 4 litres  =
______________ cm3



[1]

(b)     0,259 kilolitres =          __________________microlitres


[1]

                         (c)   
        3,0 kW.h      =          __________________ kJ


                                                  =          _________________ J
                             [2]
13.
Sifiso uses a measuring cylinder to determine the volume of a block of metal by the method of displacement of water. 
      The smallest division on the measuring cylinder is 1,00 ml.
He starts with an initial volume of 25,0 ml of water. After inserting the block, he gets a final reading of 44,5 ml. He also determines the mass of the block to be 221,1 g. 
(a) 
Calculate the following:





Volume of block

                                 ____________________

Uncertainty of 1st  volume reading


____________________
Percentage Error of 1st volume reading

____________________
Density of the metal

                                ____________________
(b) If the final percentage error for the density is 10,5%, calculate the range of possible densities of the metal.

(c) 
Which of the following metals could the block be made of? 

	Metal
	Gold
	Lead
	Silver
	Copper
	Nickel
	Iron

	Density (g/cm3)
	19,30
	11,34
	10,50
	8,92
	8,90
	7,86


[11]
14. The diagram shows three masses A, B and C all lying along a straight line.  The distance between A and B is r, while the distance between B and C is 2r. 
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(a)  On  the given diagram, draw, and label, the gravitational force exerted by A on B (FAB)   

    and the gravitational force exerted by C on B (FCB).                                                    [2]


  (b)  Which of the two forces FAB or FCB has the larger magnitude? Show working to 
     support your answer.                                                                                                [5]                                                                             
15.  The diagram below shows a pair of oppositely charged parallel plates separated by a distance of 3,5 mm.
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(a) Draw the electric field lines to show the nature of the electric field between the plates.                                                                                                                                 

                                                                                                                                                [2]
(b) Find the potential difference across the plates if the electric field intensity between the                                 plates is 2,0x105 V.m-1.                                                                                                      [3] 
 (c) Find the change in the electrical potential energy of an electron as it moves from the negative plate to the positive plate. (Charge on electron is (1,6x10-19 C).                        [4]
16. The following three circuits all have identical batteries (of negligible internal resistance) and identical light bulbs. The ammeters have negligible resistance. 

[image: image11.wmf]








The following statements refer to the circuits above; state whether each of the statements is TRUE or FALSE.

(a) P and Q are equally bright.                                                     
  ----------------

(b) P is brighter than R.                                                                 
  ----------------    

(c) S is brighter than U.                                                                   ----------------

(d) R is brighter than T.                                                                    ---------------

(e) V and P are equally bright.                                           

  ----------------

(f) The reading on A1 is greater than the reading on A3.                ----------------

(g) The reading on A2 is the largest of the readings 
on the three ammeters.                                                 

  ---------------

(h) Circuit 3 has the greatest resistance.                                     
  ----------------

(i) The voltages/potential differences across S and T are equal.   ----------------

(j) The voltage/potential difference across P is less than 
the voltage/potential difference across Q.                                ----------------

(k) The voltage/potential difference across R is equal to 
the sum of the voltages/potential differences across V and U. ----------------

[11]

TOTAL SHORT QUESTIONS:  74
    SECTION B
 
Mechanics


G = 6,67 x 10-11N.m2.kg-2

g = 9,8 m.s-2

Question 1 (12 marks)
In order to reach her nest, a bird flies so that her resultant velocity is 4,0 m.s-1 South. There is a wind blowing at 8,0 m.s-1 on a bearing of 200º (ie towards the direction 200º).  

With the aid of diagrams, calculate the following:  

(a) The components of the wind’s velocity.





[4]
(b) The components of the bird’s resultant velocity.




[2]
(c) The components of the bird’s velocity relative to the air, and hence

[2]
           (d) The velocity at which the bird must fly in order to reach her nest.

    [4]
Question 2  (14 marks)
 SEQ CHAPTER \h \r 1Thabo kicks a soccer ball with an initial vertical velocity component of 12,0 m.s-1 upwards and a horizontal velocity component of 15,0 m.s-1.  The ball lands on the roof of a neighbour’s house, which is 29,0 m horizontally from where Thabo kicked the ball.  
Use the reference frame shown in the diagram below.  

 (a)   Calculate the initial velocity of the ball.





               [3] (b)  Find the maximum height reached by the ball.                                                                [4]            (c)    Determine the height of the neighbour’s roof where the ball lands.

               [7]
Question 3  (10 marks)
  A man drags a box along a rough, concrete driveway with a force of 250 N, as shown below:


[image: image3]
If the force of friction between the box and the ground is 220 N, calculate:
(a)
the magnitude of the acceleration of the box;
                                                          [6]
(b)
the magnitude of the force exerted by the ground on the box (the normal force).            [4]
Question 4 (10 marks)  

A car of mass 1200 kg is traveling at 80 km.h-1 along a straight level road. A coin is at rest on a smooth shelf in the front of the car (the dashboard).  The driver notices a stop sign ahead of him, and suddenly applies his brakes, coming to a stop in 30,0 m. 


(a)  Describe, with reasons, the motion of the coin when the driver applies his brakes.         [3]                                                                                      
(b) Calculate the acceleration of the car.

                                                                     [4]
(c)  Determine the average braking force needed to bring the car to a stop.
                          [3] 

Question 5 (17 marks)  

The diagram shows a crate of mass 10,0 kg being pulled up an inclined plane by a force of 130 N acting parallel to the plane.



    
        
The plane is inclined at 400 to the horizontal, and the coefficient of kinetic friction between the crate and the plane is 0,36. 

(a) Calculate the kinetic frictional force acting on the crate as it moves up the plane.       [4]

(b) Determine with what acceleration the crate moves up the plane.                                [6]                                                                          
(c) If the height of the plane is 0,8 m and the crate started from rest, use the work-energy theorem (not equations of motion) to determine the velocity of the crate as it arrives at the top of the plane.                                                                                                      [7]                                                                         
Electrostatics

Electrostatic (Coulomb’s) constant:  k = 9,0×109  N.m2.C-2
Magnitude of the charge on an electron: e  = 1,6×10-19 C


Question 6  (19 marks) 

A sphere P, carrying charge of 1,12 (C, is west 
of point X.  The electric field intensity at X due 
to P is 1,53×108 N.C-1 eastwards.
(a) How many electrons were transferred when P was charged initially?            
Did P gain or lose electrons?           [3]
                                                                                               







(b) Calculate the distance from the centre of sphere P to X.
[4]
                        If P is now removed and another charged sphere Q, is placed 
          south of X, the electric field intensity measured at X is now 

          6,12×108 N.C-1 southwards.   

(c) Is the charge on Q positive or negative?  
          Give a brief explanation.
                                                           [3]
(d) If P and Q are both present, in their original positions shown, calculate the resultant electric field intensity, due to both P and Q, at point X.




    [6]
(e) What will be the force on a charge of (1,00 nC placed at X?


               [3]
Electric Circuits
Question 7 (14 marks) 
The following diagram shows a battery of unknown emf  and an internal resistance of 1,0 ( connected to three resistors. The voltmeter has a very high resistance.

If the reading on the voltmeter is 3,0 V, calculate:

(a)
 the current in the 9 ( resistor;   [4]





               
(b)
 the heat energy generated in the 60 ( resistor in 2 minutes;                   [4]
(c) 
the total external resistance of the circuit;
 




               [3]
 (d)
the value of the emf ;  





                                     [3]
Question 8 (10 marks)

In the circuit below, calculate the unknown resistance R, current I and voltage X.  Explain your calculations carefully, referring to the loops and nodes as marked on the diagram.                                                                                                                        

                                                                                                                                               [10]
                                                                                              TOTAL LONG QUESTIONS     [106]
                                    TOTAL MARKS: 180
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