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QUESTION ONE 
 

1.1 
 
1.2 
 
1.3 
 
1.4 
 
1.5 
 
1.6 
 
1.7 
 
1.8 
 
1.9 
 
1.10 

D  
 
A  
 
A  
 
B   
 
B   
 
D  
 
C  
 
B  
 
C  
 
A  

 

  [20] 

 
QUESTION TWO 

 

2.1 The sum of two or more vectors acting on an object.       OR 

That single vector which has the same effect as all the other vectors 

acting together. 

(2) 

2.2  

 

 

 

 

 

 

 

 

 

 

 

Fx - Force in string X 
Fy - Force in string Y 
Fz – Force in string Z / Weight 
 

 

FY 
60o 

30o 

FX 

FZ 

 

 

 

 

FZ 

30o 

60o 

 

 
FX 

FY 

 

 
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Marking Rubric : Diagram 

Criteria Mark allocation 

 
Forces FX , FY and FZ(W) 
correctly drawn and labelled in 
a closed triangle. 

3 x 1 = 3 

Any two angles shown 
correctly 

1 

If no arrows shown, penalise once ( max ¾ ) 
 

 

 

 

 

 

 

 

(4) 

 

 

 

 

 

 

 

 

 

2.3 

 

 

 

 

 

 

 

 

 

POSITIVE MARKING FROM QUESTION 2.2 

Z / FZ. The lengths of the sides of a triangle represent the magnitude of 

the forces. Z is (the largest force) opposite the largest angle in the 

vector diagram. 

OR Z is the hypotenuse  (of the triangle)/ it represents the weight) 

 

 

(2) 

   

2.4 FZ = W = m∙g = 0,25 x 9,8 = 2,45 N  

   

  

Sin 60o  = 
Fz

Fx
           OR       Cos 30o  =  

Z

X

F

F
   

      Cos 30o
 =  

2,45

Fx
 

 

 Sin 60o   =  
2,45

Fx
  

 FX = 2,122 N                            FX = 2,122 N 

 

Cos 600 =           Sin 300  =   

                                         OR 

 

           

          FY = 1,225 N                               FY = 1,225 N 

 

 

CRITERIA: 

 Correctly calculating FZ / W.  

 Any correct formula involving a trigonometric ratio.  

 FX correctly computed.  

 FY correctly computed.  

 

 

 

 

 

 

 

 

 

 

 

(4) 

   

  [12] 

  

 

Cos 600
 = 

 2,45 

 

  Fy 
Sin 300

  = 
 2,45 

 

  Fy 

  

FZ 

 

FY 

 

 

FZ 

 

FY 
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QUESTION THREE 
 

 

  

3.1.1 fK   =  µK FN 

     = 0,03 x (4 x 9,8) 

     = 1,176 N  

 

 

(3) 

3.1.2 fK   =  µK FN 

     = 0,03 x (2,5 x 9,8) 

     = 0,735 N   

 

 

(1) 

3.2 Positive marking from QUESTION 3.1 

F = 1,176 + 0,735  =  1,911 N  

 

(1) 

   

3.3  

 

 

 

 

 

 1 mark for each force correctly drawn and labelled.  

 Any additional force: deduct 1 mark (maximum ⅔) 

 
 

 

 

 

 

 

 

 

(3) 

3.4 FNET = ma   

 FNET on B  =   4,5  +  0,735  -  FA on B  =  2,5a  

 FNET on A  =   -1,911  +  1,176  +  FB on A  =  4a  

 a = 0,69  m∙s-2
  ( if masses are added then 3/5 max) (5) 

   

  [13] 

fB / Ffriction on B 

4,5 N/ Fretarding FA on B 
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QUESTION FOUR 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1 

 

 

 

Every body in the universe attracts every other body with a gravitational  

force that is directly proportional to the product of their masses and 

inversely proportional to the square of the distance between their  

centres.      

 

 

 

(2) 

 

 

 

 

4.2 

 

 

 

 

Let the height above the Earth’s surface be “h” 

Let R be the distance from the centre  to h 

 

  

Fg Earth = 800 N  ,  Fg h = 200 N 

 

 

 

 

 

 

 

 

 

 

 

 

 

 FgE = 4 Fgh                            Let R be the distance from the centre  to h  

 
2

E

E

R

GmM
  =  4 

2

E

E

h)(R

GmM


          OR             Fg = m∙g 

 

 
   2

E

2

E
h)RR

1




4
                                     800 = m∙9,8 

 

 h = RE = 6,38 x106 m              = 81,633 kg   

 
                                

2R

 m.ME G. = F
    

 

                                                                                  

    
2

24-11

R

?81,63310x .5,98 6,67x10 =  200
 

 

                                                            R = 1,276 x107 m  

                                                            h = R  – RE  

                                                               = 1,276 x107  – 6,38 x106   

                                                               =  6,38 x106 m  

  (6) 

  [8] 

RE 

h 

FgE = 800 N 

Fgh = 200 N 

R 

 

 
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QUESTION FIVE 

 
  5.1  It is the change in direction/bending of light as it passes from one 

medium to another of different optical density.  (2 or 0). 

 

(2) 

   

  

 

Marking Rubric : Ray diagram 

Criteria Mark allocation 

drawing and labeling the  

incident ray correctly 
1 mark 

Angle of Incidence indicated 
correctly. 

1 mark 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) 

   

5.3 The ratio of the sine of the angle of incidence in one medium to the sine 

of the angle of refraction in the other medium is a constant. ✓✓ ( 2 or 0) 

 

(2) 

   

5.4.1 n1 sinθ1 = n2 sinθ2  

1,5sin 35o
 = 1∙sin θ2 

θ2 = r̂  = 59,360
   

 

 

(4) 

   

5.4.2 n =   c  
        v 
 1,5  = 3 x108

      

               v 

v  = 2,00 x 108 m∙s-1
  

 

 

 

 

 (3) 

   

5.5.1 It is the angle of incidence for which the angle of refraction is 90o. (2) 

 

 
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QUESTION SIX 
 

6.1 Light of a single frequency / wavelength. (1) 

 (Do not accept light of the same colour).  

6.2  

         

 

 

 

 

 

 
 
 
 
 
 
 
 

  

 

 

 

 

 

Marking Rubric : Diagram 

Criteria Mark allocation 

Drawing and labeling the  

central red band correctly 
1 mark 

Drawing and labeling narrower 

red and dark bands correctly 
1 mark 

 
 
 
 
 
 
 
(2) 

6.3.1 Degree of diffraction / Position of first dark line from the centre. (1) 

6.3.2 Wavelength of light (1) 

6.3.3 Width of the slit / the distance of the slit from the screen (1) 
 

6.4 The greater the wavelength of light, the greater the degree of diffraction 
OR 

The smaller the wavelength of light, the smaller the degree of diffraction. 
OR 

Degree of diffraction is proportional to wavelength of the light.   

 
 
 
 
(2) 

  [8] 

 

5.5.2 
n1 sinθ1   = n2 sinθ2  ( Accept sin ĉ  = 

n

1
) 

 

 1,5 sin ĉ  = 1 sin 90o
  

 ĉ  = 41,81o
   

 The angle of incidence is greater than/exceeds the critical angle of glass 

( ĉ ) ,therefore total internal reflection takes place. 

 

(5) 

  [20] 

Broad central 

red band 

Narrower red 

and black 

bands   
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QUESTION SEVEN 

 
 
7.1.1 

Negative marking in Q7.1.1 

Negatively charged 

 

The field lines move inwards into sphere B 

 
 
 
 
(2) 

   

7.2.1 OPTION 1:  

 Using the law of conservation of charge, 

(QA + QB) before contact = (QA +QB) after contact 

 

 ∑ Q before contact = ∑ Q after contact  

 – 5x10-6  + QB  = – 3 x 10-6 + – 3 x10-6   

 QB = – 1 x 10-6 C   

   

 OPTION 2:  

 
Q  =  

2

BA QQ 
  

 

 
– 3 x 10-6  =   

2

105 6
BQx  

 
 

 QB = – 1 x 10-6 C  (4) 

   

7.2.2 Positive marking from Q 7.2.1  

 A    

 it had an excess of electrons.     

 OR it had a greater excess of electrons than B.   

 OR it had more electrons than B.  (2) 

  [8] 

 

 (Any one) 
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QUESTION EIGHT 

8.1 F =  k Q1Q2 

            r2 

    = 9x1095x10-68x10-6  

              (0.25)2
 

     =   5,76 N 

 
 
 
 
 
(4) 

8.2 The electric field at a point is the electrostatic force experienced per unit 

positive charge placed at that point. ( 2 or 0) 

 
(2) 
 

8.3  E+5 μC = kQ  
              r2 

     = 9x1095x10-6 
 

           (0.25  – X)2 
 

 

                            Enet = 0 

         9x1095x10-6      =      9x1098x10-6                      
           (0.25 – X)2                                 (X)2  
 

                           X = 0,14 m 

 
 
 
 
 
 
 
 
 
 
 
(6) 

  [12] 

 
QUESTION NINE 
 
9.1 The magnitude of the induced emf across the ends of a conductor is directly 

proportional to the rate of change in the magnetic flux linkage with the 
conductor.              (2 or 0) 

 
 
(2) 

   

9.2.1 Anticlockwise (2) 

   

9.2.2 The falling magnet creates a changing magnetic flux in the coil  and an 

emf is therefore induced in the coil. 

OR The magnet is moving relative to the coil.  

 
(2) 

9.3 ε = – N∆ɸ  
        ∆t 
    = – N∆BA cosθ 

             ∆t 
    =  – 50(0,18)(0,020)(cos600 – cos0o) 

                            0,10 

    =  0,90 V  

 
 
 
 
 
 
 
 
(5) 

9.4 The minus(–) means that the emf creates a current I and magnetic field B 

that oppose the change in flux. 

 
(2) 

  [13] 

 
 

E+8 μC = kQ                      

r2                                

           = 9x1098x10-6 
                     

(X)2 
 

 

 
 (Any one) 
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QUESTION TEN 
 
10.1 Ohm’s Law.  (1) 

   

10.2 It allows one to change/vary the current strength and potential difference 

across resistor R.  OR to change the potential difference  across the 

resistor. 

OR It varies the resistance in the circuit and hence the current.  

 
 
(2) 

10.3 Open the switch in the circuit after taking a set of readings to allow the 

resistor to cool down. 

OR Do not keep the switch closed for long periods of time.  

 
 
(1) 

   

10.4  

                                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Marking Rubric : Circuit diagram 

Criteria Mark allocation 

Rheostat included with correct symbol. 1 mark 

Resistor drawn, with voltmeter connected 
in parallel across the resistor. 

1 mark 

Ammeter connected in series to resistor. 1 mark 

All components correctly connected to 
enable the verification of Ohm’s Law. 

1 mark 

 
 
 
 
 
 
 
 
 
(4) 

 
 
10.5   

10.5.1 Directly proportional  OR V   I  OR I V   (1) 

10.5.2 
Inverse of resistance  OR  

R

1
  OR conductivity  

(1) 

10.5.3 0,15 A (1) 

 
 

 
 

 
 

A 

R 

V 
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10.5.4 

 
 
Gradient(1/R)  = ∆ I  

                           ∆ V 
                        =  0,30 – 0            

                            12 – 0             

                        = 0,03 Ω-1 / (0,025 Ω-1) 

                     R = 40 Ω / 33 Ω  

 
 
 
(4) 
 

10.6.1 B (1) 

10.6.2 Negative marking from Q 10.5.1  

 For a constant value of V , 

IA > IB 

V  <  V 

 IA    IB  

RA < RB 

Therefore the resistor used in graph B has a larger resistance than A. 

 

OR 

 

For a constant value of V, the current in A is greater than that in B. 

According to 
I

v
R   

Hence RA is less than RB. 

This implies graph B has a larger resistance than A. 

 

OR 

 

gradient (A)  > gradient (B)  

 

Therefore RB > RA. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(2) 

  [18] 

 
 
QUESTION ELEVEN 
 
11.1 

Ω8

1,5

12

1

V
R







  

      

 
 
 
 
(3) 

     

  

 

 

 

 
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11.2 
IA1 = 

2

1
  

      = 
2

1,5
 

      = 0,75 A  

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
(2) 

11.3 Positive marking from Q 11.2  

 V = I R 

   = 0,75 x 2  = 1,5 V 

 
(3) 

   

11.4 Positive marking from Q 11.2  

 VP  = V1 + V2 

     = 1,5 + 1,5 = 3V 

VB = 1 2 – 3 = 9V 

RB = 
Ι

V
     

       = 
1,5

9
  

    =   6 Ω 

 

 
 
 
 
 
 
 
(5) 
 

11.5 W = I2R∆t OR 

   = (1,5)2(6)(600) 

   = 8100 J  

W = VI∆t               OR 

    =  9 (1,5)  (600)  

    =  8100 J  

W  =  V2∆t/R 

     = (92)/6 x (600)  

     = 8100 J  

 
 
(4) 

11.6 Equal to   (1) 

  [18] 

 
  TOTAL MARKS: 150 

 

1         1           1         

RP  =   R1    +  R2  

      =    1           1                    

4    +     4   

 RP = 2 Ω  

V//  =  I R 

      = 1,5 ∙2 

      = 3 V 

 

IA1 = V 

        R 

     = 3    =  0,75 A 

        4 

 

Either formula  

 

 

 
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