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SFP Westville, Supplementary Exams, January, 2007
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 how the position of a car changes with time over a period of 
    6 seconds.  
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Which one of the following statements concerning the motion of the car is true? 

(a) The car changes direction at 1 s.

(b) The car is stationary for 5 seconds. 
(c)  The car was traveling fastest between 1 s and 2 s. 
(d) The car travels further between 0 s and 1 s than between 5 s and 6 s.
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2) Three equal masses m1, m2, and m3 with the relative positions 
     shown in the diagram exert gravitational forces on each other.  


[image: image7.wmf]W

    The direction of the resultant gravitational force on m2 is given by …
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3) A mass of weight 200 N is attached to a rope 
      and then suspended from the ceiling. A horizontal 
     force F is then applied to the mass until the system
     comes into equilibrium, as shown in the accompanying

     diagram. 

           The magnitude of F is equal to….

(a) the vertical component of the weight

(b) the horizontal component of the weight

(c) the vertical component of the tension in the rope

(d) the horizontal component of the tension in the rope 
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4)   A box of mass 10 kg was initially moving to the left on a frictionless surface.

            Two forces of magnitude 30 N and 15 N each are then applied to the box as shown in 

            the diagram below.
            The box will now…..

(a) accelerate to the right    
(b) accelerate to the left

(c)  move with constant velocity to the left  
(d) move with constant velocity to the right

5) The acceleration due to gravity on earth is g. If one goes to a planet whose mass and radius is twice that of the earth, the acceleration due to gravity on this planet will be….

(a) g                     (b)   ½ g                         (c)  2g                            (d) ¼ g
6)  The diagram below shows the electric field for two neighbouring point charges X and Y.
[image: image10.wmf]W


We can conclude that …

(a)   both X and Y are positively charged

(b)   both X and Y are negatively charged

(c)   X has a positive charge while Y has a negatives charge

(d)   X has a negative charge while Y has a positive charge 
7) In the circuit below A, B, C and D are identical light bulbs connected to a battery of negligible internal resistance. 
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If the bulb B is unscrewed, what changes will you notice in the brightness of bulb D?  
Bulb D will …

(a) be unchanged in brightness because bulb B is in a parallel connection.

(b) become brighter because there will be less resistance in the circuit.

(c)    become brighter as the current through the battery will increase.

(d) become dimmer as there will be less current through it.  
8)  Two charged particles X and Y carry charges of Q and 4Q respectively.   When the distance between their centers is r, the force of electrostatic attraction between them is F.  If the distance is now decreased to 
[image: image14.jpg]


r, and the charge on Y also changed to 2Q, the new force of attraction between the particles will be:

(a) 
[image: image2.wmf]4
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                   (b) 
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       (c) 2 F
                     (d) 4F
9)   An electric motor lifts a load of mass M vertically from the floor through a height h at a constant speed v.  
     Which one of the following expressions can be correctly used to find the power generated by the motor while it is lifting the load up at constant velocity?
      (g denotes the acceleration due to gravity)
     (a)  Mgh                   (b) Mgh + ½ Mv2           (c)  ½ Mv2                  (d)  Mv + Mgh
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10) The diagram shows two blocks of wood A and B 
        attached to each other by a light inextensible 
        string passing over a frictionless pulley.

                Block A lies on the rough surface of a table.
      If the blocks are at rest, we can conclude that the frictional force acting on block A is …  
(a) greater than the weight of block B
(b) equal to  the weight of block B 
(c) less than the tension in the string

(d) greater than the tension in the string

                                                                                                                              10x3 = [30]
SHORT QUESTIONS

  Answer these questions in the spaces provided 

11) Give the answer to the following calculation with the correct number of significant figures or decimal places:

115 m.s-1 ( 1.5 minutes =  --------------                                                                    (2) 
12) Make the following unit conversions, giving answers in standard scientific notation:

(a) 301.0 mg   =  ------------------- kg                                                                   (2)

(b)  20 m/s      = ------------------- km/h                                                              (2)

(c)  50,7 cm3   = -------------------litres                                                               (2)

 13)   A carpenter has a piece of wood which is 4.1 ( 0.2 cm thick.  To fix the wood to a wall he needs a screw that is at least 1.5 cm longer than the thickness of the wood.  He has three screws available and using a ruler with divisions of 0.1 cm, he measures their lengths.  The length of each screw is given in the table below. 
	Screw
	Length in cm

	A
	5.55

	B
	5.34

	C
	5.90



Which screws (if any) will be suitable to fix the wood to the wall?  
Explain your answer carefully.                                                 


         (8) 

     14) The diagram below shows a pair of oppositely charged parallel plates with three points P, Q and R between the plates. Take the charge on the proton to be 1.6x10-19 C and the mass to be 1.7x10-27 kg.
[image: image13.wmf]10.0

5.0

0.0

10

20

30

40

50

60

time in s

-5.0

-10.0


(a) Draw the electric field lines to show the nature of the electric field between the plates.          
(b) If a proton is placed at Q, in which direction will it move?                                             (1)

(c) Will the electric potential energy of the proton increase or decrease as it moves in the direction in which you chose in (b)?                                                                              (1)
(d) If the proton is moved to R, will work be done by the electric field or against the electric field?                                                                                                                              (1)
(e) If the electric potential energy of the proton changes by 8.0x10-16 J when it moves from one plate to another, calculate the potential difference across the plates.                    (4)                                                                                          

(f) Calculate the speed of the proton as it arrives at one plate having started 

from rest at the other plate.                                                                                           (5)

(g) Determine the intensity of the electric field existing between the plates, if

the plates are separated by 5.4 mm .                                                                            (4)
 15) Five identical light bulbs are connected to a battery as shown in the diagram below.  The current through Bulb A is 4 A and the voltage across Bulb B is 3V.  Neglect the resistance of the battery and the wires.  


(a) Give the currents through: (i)
Bulb B ___________
                           (2)








    (ii)
Bulb C __ ____________
                           (1)








   (iii)
The battery __________                               (1)
(b)  Find the voltage across Bulb D 
___________                                                 (1)    




16)   Four resistors and an ammeter are connected as shown below.




(a) Write down the value of  the currents 
P 
____ 
          Q
___
          R
_____
         and S
_____                                    (4)




(b) Name the law which you used to calculate the currents:                                               (1)
                      


                                                                                                          Total Short Questions: 74
SECTION B: LONG QUESTIONS

Mechanics



G = 6.67 x 10-11N.m2.kg-2

g = 9.8 m.s-2

Question 1 (12 Marks)
An aeroplane flies from airport A to airport B and then to airport C.  The displacement of B from A ( AB ) is 500 km on a bearing of 200.0º.  The displacement of C from A ( AC ) is 3000 km on a bearing of 40.0º.   

Using the given reference frame and showing diagrams where necessary,
calculate the following:

(a) 
The components of the displacement AB.

                                     

(b) 
The components of the displacement AC. 





      (2)
Hence find: 

(c)
The components of the aeroplane’s displacement when flying from B to C.

      (4)
(d)
The bearing of C from B ( BC )
                                                                                 (2)




  
 
Question 2 (9 Marks)

  SEQ CHAPTER \h \r 1A fire hose shoots a stream of water with velocity components of 12.9 m.s-1 upwards and 18.3 m.s-1 horizontally.  Remember to show a clear reference frame for this situation.  

(a) 
Calculate the water’s initial velocity.
                              


  
      (2)
(b) 
If the fireman stands 50.0 m from the base of a building, determine what height the water reach on the building.                                                              

   
                 (7)
Question 3 (11 Marks)
A block of wood of mass 2,0 kg is pushed at a constant velocity of 1,6 m.s-1  over the surface of a long table by a horizontal force of magnitude 5,4 N.  If after 2 s of motion, the magnitude of the force is increased to 9,0 N, find 

(a) the magnitude of the acceleration of the block after the 2 s;                                             (5) 

(b) how far the block will travel in 5 s of its total motion.                                                          (6)        
Question 4 (13 Marks)
A parachutist, who together with his parachute weighs 900 N, jumps from an aeroplane and initially falls freely through the air. After falling for 30 seconds, he opens his parachute which develops an initial drag (frictional) force of 1030 N. As the parachutist slows down, this drag force decreases and 
20 seconds after the parachute was opened the drag force becomes 900 N in magnitude.  The drag force then remains constant at 900 N for the rest of the fall. 

Show a clear reference frame for your answer.

(a)
If the air friction acting on the parachutist is negligible for the first 30 s of his motion, what is his acceleration for this part of the motion? 




      (1)
(b) 
Determine the acceleration of the parachutist immediately after opening the parachute.
 

(c)
Which of Newton’s Laws can be used to describe the parachutist’s motion from the 50th second of his motion and onwards. Briefly explain your answer.

                 (3)
(d) 
Draw a neat sketch of the acceleration-time graph for the parachutist for 60 seconds of    his motion.










      (5) 
 Question 5 (17 Marks)
A rope is attached to a 50,0 kg crate to pull it up an incline at constant speed to a height of 3,0 m. The coefficient of kinetic friction between the crate and the inclined surface is 0,3. 
A diagram of the situation is shown below.
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(a) Find the tension in the rope which is used to pull the crate.                                 (7)

(b) Use the work energy theorem to calculate the net work done on the crate by all the forces acting on it except for the gravitational force.                                       (5)
(c) Calculate the distance moved by the crate along the inclined surface.                (5)
Electrostatics
Electrostatic constant:  k = 9.00×109  N.m2.C-2
Magnitude of the charge on an electron: e  = (1.6×10-19 C

Question 6 (19 Marks)
Two small identical spheres A and B are oppositely charged and placed 12 mm apart on a frictionless surface as shown below.


      (a) Which of the two spheres will exert the larger electrostatic force on the other? Explain your reasoning.                                                                                                              (3) 
      (b) Determine the magnitude and direction of the resultant electric field intensity at the point which is midway between the two spheres.                                                          (6)  
      (c) The spheres will move towards each and eventually make contact with each other. Describe this motion in terms of the acceleration of the spheres. Give reasons for your 
      (d) Calculate the amount of charge that each sphere would have after they touch each other.                                                                                                                             (2)

      (e) Determine the number of electrons transferred during the contact process.                 (3)                            

Current Electricity
Question 7 (14 Marks)
The circuit below shows four resistors connected to a battery with Emf 60.0 V and an unknown internal resistance.  The voltmeter reads 55.5 V.

Calculate, showing all your working:

(a)
The total resistance connected to the battery (ie the external resistance),
                 (3)
  
(b) The current through the battery.
                                                                                 (3)

(c) The internal resistance of the battery. 
                                                                       (4)

(d) The energy converted in the 50
[image: image5.wmf]W

  resistor in exactly 4 minutes.
                           (4)

Question 8 (11 Marks)
In the following circuit, the batteries have negligible internal resistance.

If the current I1 is equal to 1.3 A, use Kirchoff’s Laws and the given loops to find

(a) the currents I2 and I3 ;                                                                                                    (6)
(b) the value of R.                                                                                                                (5)                                           
                                                                                                       Total Long Questions: 106
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