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QUESTION 1/VRAAG 1   
 
1.1 B   (2) 
 
1.2 B   (2) 
 
1.3 C   (2) 
 
1.4 A   (2) 
 
1.5 D   (2) 
 
1.6 A   (2) 
 
1.7 A   (2) 
 
1.8 C    (2) 
 
1.9 A   (2) 
 
1.10 C    (2) 
   [20] 
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QUESTION 2/VRAAG 2   

 

2.1 Marking criteria/Nasienkriteria 
If any of the underlined key words/phrases in the correct context is omitted deduct 
1 mark./Indien enige van die onderstreepte sleutel woorde/frases in die korrekte 
konteks uitgelaat is, trek 1 punt af. 

  

  

When a resultant/net force acts on an object, the object will accelerate in the 
direction of the force. The acceleration is directly proportional to the 
resultant/net force and inversely proportional to the mass of the object.  
Wanneer 'n resulterende/netto krag op 'n voorwerp inwerk, sal die voorwerp 
in die rigting van die krag versnel. Die versnelling is direk eweredig is aan die 
netto krag en omgekeerd eweredig aan die massa van die voorwerp. 
 
OR/OF 
The resultant/net force acting on an object is equal to the rate of change of 
momentum of the object in the direction of the resultant/net force.  
Die resulterende/netto krag wat op 'n voorwerp inwerk is gelyk aan die tempo 
van verandering van momentum in die rigting van die resulterende/netto 
krag. (2 or/of 0) 

 

(2) 
 
2.2    

 
 
 
 
 
 
 
 
 
 
 Accepted labels/Aanvaarde benoemings:   

 w Fg/Fw/40,18 N/mg/weight/gravitational force/gewig/gravitasiekrag   

 T FT/tension/spanning/Fstring/Ftou   

 f (kinetic) friction/Ff/fk/(kinetiese) wrywing   

 N FN /Normal/Fnormal /Fnormaal/Normaal   

 F Fapp/Ftoeg/49 N   

 Notes/Aantekeninge: 

 Mark awarded for label and arrow./Punt toegeken vir benoeming en pyltjie. 

 Do not penalise for length of arrows since drawing is not to scale./Moenie vir die 
lengte van die pyltjies penaliseer nie aangesien die tekening nie volgens skaal 
is nie. 

 Any other additional force(s)./Enige ander addisionele krag(te): Max/Maks 4 5⁄  

 If everything is correct, but no arrows./Indien alles korrek, maar geen pyltjies 

nie: Max/Maks 4 5⁄  

 If force(s) do not make contact with the dot./Indien krag(te) nie met die kolletjie 

kontak maak nie: Max/Maks 4 5⁄  

 

(5) 

 

  

T 
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 N 
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 F 

T 
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 N 
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 OR/OF 
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2.3.1 fk = µkFN  
fk = µk(Fg   Fy)  
fk = µk(mg   Fsin ) 
   = (0,35)[(4,1)(9,8)   49sin50°]  
   = 0,93 N    (0,925 N) 

 

(3) 

 
2.3.2 POSITIVE MARKING FROM QUESTION 2.3.1./ 

POSITIEWE NASIEN VANAF VRAAG 2.3.1. 
 

 
 For A/Vir A: 

LEFT AS POSITIVE/ 
LINKS AS POSITIEF 
                              Fnet = ma  
                    Fx   T   f = ma 
         Fcos    T   µkFN = ma 

49cos50°   T – 0,93  = (4,1)a  
                                   T = 30,57   4,1a ...  equation 1 
 
For B/Vir B: 
UPWARDS AS POSITIVE/ 
OPWAARTDS AS POSITIEF 
                     Fnet = ma  
                T   Fg = ma 
T   (2,3)(9,8) = (2,3)a 
                        T = 2,3a   22,54...  equation 2 
 
30,57   4,1a = 2,3a   22,54  
                     a = 1,25 m∙s-2  

 

 

 For A/Vir A: 
RIGHT AS POSITIVE/ 
REGS AS POSITIEF 
                                 Fnet = ma  
                     Fx   T   f = ma 
          Fcos    T   µkFN = ma  49cos50   T   0,93  = (4,1)a  
                                      T = 30,57   4,1a ...  equation 1 
 
For B/Vir B: 
DOWNWARDS AS POSITIVE/ 
AFWAARTDS AS POSITIEF 
                    Fnet = ma  
               Fg   T = ma 
(2,3)(9,8)   T= (2,3)a 
                       T = 22,54   2,3a...  equation 2 
 
30,57   4,1a  = 22,54   2,3a  
                      a =  1,25 m∙s-2  
                      a = 1,25 m∙s-2  

 

(5) 
   [15] 
 
  

Any one/ 
Enige een 
 

 

Any one/ 
Enige een 
 

 

Any one/ 
Enige een 
 

 

Any one/ 
Enige een 
 

 

Any one/ 
Enige een 
 

 
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QUESTION 3/VRAAG 3   
 

3.1 Marking criteria/Nasienkriteria 
If any of the underlined key words/phrases in the correct context is omitted, deduct 
1 mark./Indien enige van die onderstreepte sleutel woorde/frases in die korrekte 
konteks uitgelaat is, trek 1 punt af. 

  

 Motion under the influence of gravitational force only.   
Beweging slegs onder die invloed van gravitasiekrag/ swaartekrag. 
OR/OF 
Motion in which the only force acting is gravitational force.  
Beweging waar die enigste krag wat inwerk, gravitasiekrag/swaartekrag is. 

 

(2) 
 NOTE: if projectile is defined 0/2 

NOTA: indien projektiel gedefinieer is 0/2 
 

 
 
3.2. NO/NEE   (1) 
 

3.3.1 Marking criteria/Nasienkriteria: 

 Formula with Δt./Formule met Δt  

 Correct substitution into formula./Korrekte vervanging in formule.  

 Final answer/Finale antwoord: 1,44 s  

  

 OPTION 1/OPSIE 1    
 UPWARDS AS POSITIVE/ 

OPWAARTS AS POSITIEF 
      Δy = viΔt + ½aΔt2    15 =  3,4∆t + ½( 9,8)Δt2  
       ∆t = 1,44 s  

DOWNWARDS AS POSITIVE/ 
AFWAARTS AS POSITIEF 
   Δy = viΔt + ½aΔt2  
15 = 3,4∆t + ½(9,8)Δt2  
    ∆t = 1,44 s  

 

 
 OPTION 2/OPSIE 2    
 UPWARDS AS POSITIVE/ 

OPWAARTS AS POSITIEF 

v 
2 = vi

2+ 2aΔy 

v 
2 = ( 3,4)2 + 2( 9,8)( 15)  

 vf =  17,48 m∙s-1 
 
         vf = vi + a∆t   17,48 =  3,4 + ( 9,8)∆t  
         ∆t = 1,44 s  

DOWNWARDS AS POSITIVE/ 
AFWAARTS AS POSITIEF 

v 
2 = vi

2+ 2aΔy 

v 
2 = (3,4)2 + 2(9,8)(15)  

 vf = 17,48 m∙s-1 
 
      vf = vi + a∆t  
17,48 = 3,4 + (9,8)∆t  
      ∆t = 1,44 s  

 

 
 OPTION 3/OPSIE 3    
 UPWARDS AS POSITIVE/ 

OPWAARTS AS POSITIEF 

v 
2 = vi

2+ 2aΔy 

v 
2 = ( 3,4)2 + 2( 9,8)( 15)  

 vf =  17,48 m∙s-1 
 

      ∆y = (vi + v 
2

)∆t   15 = (  3,4   17,48
2

 )∆t   

       ∆t = 1,44 s  

DOWNWARDS AS POSITIVE/ 
AFWAARTS AS POSITIEF 

v 
2 = vi

2+ 2aΔy 

v 
2 = (3,4)2 + 2(9,8)(15)  

 vf = 17,48 m∙s-1 
 

   ∆y = (vi + v 
2

)∆t  

15 = ( 3,4 + 17,48
2

 )∆t   

    ∆t = 1,44 s  

 

(3) 
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3.3.2 POSITIVE MARKING FROM QUESTION 3.3.1. 

POSITIEWE NASIEN VANAF VRAAG 3.3.1. 
  

 Marking criteria/Nasienkriteria: 

 Correct formula to calculate Δy./Korrekte formule om Δy te bereken. 

 Correct substitution into formula./Korrekte vervanging in formule.  

 Subtraction of displacement from initial height./Aftrekking van verplasing van 
oorspronklike hoogte.  

 Final answer/Finale antwoord: 10,1 m   

  

 OPTION 1/OPSIE 1    
 UPWARDS AS POSITIVE/ 

OPWAARTS AS POSITIEF 
Δy = viΔt + ½aΔt2  
Δy =  3,4(1,44) + ½(0)(1,44)2  
∆y =  4,896 m  
 

Height = 15 – 4,896 = 10,1 m  

DOWNWARDS AS POSITIVE/ 
AFWAARTS AS POSITIEF 
Δy = viΔt + ½aΔt2  
Δy = 3,4(1,44) + ½(0)(1,44)2  
∆y = 4,896 m  
 

Height = 15 – 4,896 = 10,1 m  

 

 
 OPTION 2/OPSIE 2    
 UPWARDS AS POSITIVE/ 

OPWAARTS AS POSITIEF 

∆y = (vi + v 
2

)∆t  

∆y = (  3,4   3,4
2

)(1,44)  

∆y =  4,896 m  
 

Height = 15 – 4,896  = 10,1 m  

DOWNWARDS AS POSITIVE/ 
AFWAARTS AS POSITIEF 

∆y = (vi + v 
2

)∆t  

∆y = ( 3,4   3,4
2

)(1,44)  

∆y = 4,896 m  
 

Height = 15 – 4,896  = 10,1 m  

 

  
 OPTION 3/OPSIE 3    
 UPWARDS AS POSITIVE/ 

OPWAARTS AS POSITIEF  

        v = 
∆y
∆t

  

 3,4 = 
∆y

1,44
  

     ∆y =  4,896 m  

Height = 15 – 4,896  = 10,1 m  

DOWNWARDS AS POSITIVE/ 
AFWAARTS AS POSITIEF 

     v = 
∆y
∆t

  

3,4 = 
∆y

1,44
  

   ∆y = 4,896 m  

Height = 15 – 4,896 = 10,1 m  

 

(4) 
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3.4 POSITIVE MARKING FROM Q 3.3.1./POSITIEWE NASIEN VANAF VR 3.3.1.   

 Marking citeria/Nasienkriteria:  

 Correct  ormula to calculate ∆t./Korrekte formule om ∆t te bereken.  

 Correct substitution into formula./Korrekte vervanging in formule.  

 Addition of three time values./Bymekaartel van drie tydwaardes.  
 Final answer/Finale antwoord: 2,37 s   

  

 OPTION 1/OPSIE 1    
 UPWARDS AS +/OPWAARTS AS + 

 vf = vi + aΔt  
 0 = 7,2 + ( 9,8)∆t  
∆t = 0,73 s  
 

DOWNWARDS AS +/AFWAARTS AS +  

vf = vi + aΔt  
 0 =  7,2 + (9,8)∆t  
∆t = 0,73 s  

Note/Aantekening: 
Accept for all options if 
vi and vf are 
swapped./Aanvaar vir 
alle opsies indien vi en 
vf omgeruil is. 

  

 OPTION 2/OPSIE 2  
 
 
 
 
 
 
 
 
 
 
 
 
 
t3 = 1,44 + 0,2 + 0,73  
   = 2,37 s   

 
 
 
 
 
 
 

  
  UPWARDS AS +/OPWAARTS AS + 

    vf = vi + aΔt  
-7,2 = 7,2 + ( 9,8)∆t  
   ∆t = 1,47 s  
Time to max height/Tyd tot maks hoogte ∆t = 0,73 s 
 

DOWNWARDS AS +/AFWAARTS AS +  

   vf = vi + aΔt  
7,2 =  7,2 + (9,8)∆t  
  ∆t = 1,47 s  
Time to max height/Tyd tot maks hoogte ∆t = 0,73 s 

  

 OPTION 3/OPSIE 3   
 UPWARDS AS +/OPWAARTS AS +   
   v 

2= vi
2+ 2aΔy 

  0 = (7,2)2 + 2( 9,8)∆y 
∆y = 2,64 m 
 
 

   ∆y = (vi + v 
2

)∆t  

2,64 = ( 7,2 + 0
2

)∆t  

    ∆t = 0,73 s  
 

OR/OF 
 

  ∆y = viΔt + ½aΔt2  
2,64 = 7,2∆t + ½( 9,8)Δt2  
   ∆t = 0,73 s  

  

 DOWNWARDS AS +/AFWAARTS AS +    
    v 

2= vi
2+ 2aΔy 

  0 = ( 7,2)2 + 2(9,8)∆y 
∆y =  2,64 m 
 
 

     ∆y = (vi + v 
2

)∆t   2,64 = (  7,2 + 0
2

)∆t  

      ∆t = 0,73 s  
 

OR/OF 
 

     ∆y = viΔt + ½aΔt2  2,64 =  7,2∆t + ½(9,8)Δt2  

      ∆t = 0,73 s  

 

(4) 
     [14] 
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QUESTION 4 /VRAAG 4   
 
4.1 Marking criteria/Nasienkriteria: 

If any of the underlined key words/phrases in the correct context is omitted, deduct 
1 mark./Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte 
konteks uitgelaat is, trek 1 punt af. 

  

  

In an isolated system the total (linear) momentum is conserved/remains 
constant.  
In 'n geïsoleerde sisteem bly die totale (lineêre) momentum 
behoue/konstant.  

 

 
(2) 

 

4.2 Marking citeria/Nasienkriteria:  

 Correct momentum formula/Korrekte momentumformule.  

 Correct substitution into momentum formula./Korrekte vervanging in momentum 
formule.  

 Correct substitution into equation of motion/Korrekte vervanging in 
bewegingsvergelyking.  

 Final correct answer/Finale korrekte antwoord: 0,64 m  

  

 OPTION 1/OPSIE 1 
RIGHT AS POSITIVE/REGS AS POSITIEF 
                ∑pi = ∑pf  
mAviA   mBviB = mAvfA   mBvfB 
                 0 = (3,2)( 0,4) + (2,6)vf  
                  vf = 0,49 m·s-1  
 
LEFT AS POSITIVE/LINKS AS POSITIEF 
                 ∑pi = ∑pf  
mAviA   mBviB = mAvfA   mBvfB 
                 0 = (3,2)(0,4) + (2,6)vf  
                  vf =  0,49 m·s-1  
 

RIGHT AS POSITIVE/ 
REGS AS POSITIEF 

v = 
∆x
∆t

 

 0,49 =  
∆x
1,3

   

  ∆xB = 0,64 m  
OR/OF 

∆x = (vi + v 
2

)∆t  

      =(0,49 + 0,49
2

)1,3  

∆xB = 0,64 m  
 
LEFT AS POSITIVE/ 
LINKS AS POSITIEF 

        v = 
∆x
∆t

 

 0,49 =  
∆x
1,3

  

    ∆xB =   0,64 m   
OR/OF 

∆x = (vi + v 
2

)∆t  

      =( 0,49   0,49
2

)1,3  

∆xB =   0,64 m  

 

(5) 

OPTION 2/OPSIE 2 
RIGHT AS POSITIVE/REGS AS POSITIEF 
                 ΔpA =   ΔpB  

       m(vAf –vAi) =   m(vBf – vBi)  
3,2( 0,4   0) =  2,6(vBf   0)  
                     v = 0,49 m·s-1  
 
LEFT AS POSITIVE/LINKS AS POSITIEF 
               ΔpA =   ΔpB  

     m(vAf –vAi) =   m(vBf – vBi)  
3,2(0,4   0) =  2,6(vBf   0)  
                  v =   0,49 m·s-1  

 
  

Any one/ 
Enige een 

Any one/ 
Enige een 

Any one/ 
Enige een 

Any one/ 
Enige een 
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4.3 POSITIVE MARKING FROM QUESTION 4.2.1.  

POSITIEWE NASIEN VANAF VRAAG 4.2.1. 
  

 OPTION 1/OPSIE 1     
 RIGHT AS POSITIVE/ 

REGS AS POSITIEF:  
For A/Vir A: 
    FnetΔt = Δp 
    FnetΔt = m(vf   vi) 
( 4,2)∆t = 3,2( 0,4   0)  
          ∆t = 0,3 s   

LEFT AS POSITIVE/ 
LINKS AS POSITIEF: 
For A/Vir A: 
 FnetΔt = Δp 
 FnetΔt = m(vf   vi) 
(4,2)∆t = 3,2(0,4   0)  
       ∆t = 0,3 s  

  

 OPTION 2/OPSIE 2            
 RIGHT AS POSITIVE/ 

REGS AS POSITIEF:  
For B/Vir B: 
  FnetΔt = Δp 
  FnetΔt = m(vf   vi) 
(4,2)∆t = 2,6(0,49   0)  
       ∆t = 0,3 s   

LEFT AS POSITIVE/ 
LINKS AS POSITIEF:  
For B/Vir B: 
    FnetΔt = Δp 
     FnetΔt = m(vf   vi) 
(  4,2)∆t = 2,6( 0,49   0)  
           ∆t = 0,3 s  

 

(3) 
 
4.4 LESS THAN

Final momentum/change in momentum remains constant.  
If mass/inertia increases, velocity decreases.
 
KLEINER AS 
Finale momentum/verandering in momentum bly konstant. 
Indien massa/traagheid toeneem, sal snelheid afneem. 

 

(3) 
   [13] 
 
QUESTION 5/VRAAG 5   
 

5.1 Marking criteria/Nasienkriteria 
If any of the underlined key words/phrases in the correct context is omitted, deduct 
1 mark./Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte 
konteks uitgelaat is, trek 1 punt af. 

  

  

The total mechanical energy/sum of the gravitational potential energy and 
kinetic energy/sum of Ep and Ek in an isolated system remains constant.  
Die totale meganiese energie/som van die gravitasie potensiële energie en  
kinetiese energie/som van Ep en Ek in ‘n geïsoleerde sisteem bly konstant.  

 

(2) 
  

Any one/ 
  Enige een   

Any one/ 
  Enige een   

Any one/ 
  Enige een   

Any one/ 
  Enige een   
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5.2 OPTION 1/OPSIE 1   
            (Emech)A/Top/Bo = (Emech)B/Bottom/Onder 
         (EP + EK) A/Top/Bo = (EP + EK)B/Bottom/Onder 

(mgh + ½mv2) A/Top/Bo = (mgh + ½mv2) B/Bottom/Onder 

         (18)(9,8)(3) + 0 = 0 + (½)(18)v2  
                                v = 7,67 m·s-1  

 

 
 OPTION 2/OPSIE 2 

Wnc = K + U 
Wnc = ½m(vf

2 - vi
2) + mg(hf - hi) 

Wnc = ½mvf
2 - ½mvi

2 + mghf - mghi 
    0 = ½(18)(vf

2 - 02) + (18)(9,8)(0 – 3)  
    v = 7,67 m·s-1  

 

 
 OPTION 3/OPSIE 3 

                         Wnet
 = ΔEk  

                 mgΔycosθ = ½mvf
2 - ½mvi

2 
    (18)(9,8)(3)cos0° = ½(18)vf

2 – 0   

                             v = 7,67 m·s-1  

 

(3) 
 

5.3 Marking criteria/Nasienkriteria 
If any of the underlined key words/phrases in the correct context is omitted, deduct 
1 mark./Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte 
konteks uitgelaat is, trek 1 punt af. 

  

  

The net/total work done (on an object) is equal to the change in the object's 
kinetic energy.  
Die netto/totale arbeid wat (op 'n voorwerp) verrig is, is gelyk aan die 
verandering in die voorwerp se kinetiese energie.  
 
OR/OF  
The work done on an object by a resultant/net force is equal to the change in 
the object's kinetic energy.  
Die arbeid verrig op ‘n voorwerp deur die resultante/netto krag is gelyk aan 
die verandering in die voorwerp se kinetiese energie.  

 

(2) 
 
5.4 POSITIVE MARKING FROM QUESTION 5.2.  

POSITIEWE NASIEN VANAF VRAAG 5.2. 
 

 
 OPTION 1/OPSIE 1 

                 Wnet = ΔEk / Ekf   Eki / ½mv 
2   ½mvi

2 

                    Wf = ΔEk / Ekf   Eki / ½mv 
2   ½mvi

2 

       ∆xcos180° = ΔEk / Ekf   Eki / ½mv 
2   ½mvi

2 

(40,6)∆x( 1)  = ½(18)[(0)2   (7,67)2]  
                    ∆x = 13,04 m  

 

 
 OPTION 2/OPSIE 2 

                            Wnc = ΔEp + ∆Ek 

                            Wnc = mg(hB   hC)+ ½mv 
2   ½mvi

2 
                              Wf = ΔEp + ∆Ek 

                 ∆xcos180° = mgΔh + ½mv 
2   ½mvi

2 

          (40,6)∆x( 1)  = 0 + ½(18)[(0)2   (7,67)2]   
                              ∆x = 13,04 m  

 

(4) 
 
  

   
 Any one/ 
   Enige een 

 Any one/Enige een 

   
 Any one/Enige een 

   
 Any one/Enige een 

    Any one/Enige een 
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5.5 
 

Less than/Kleiner as  
Mechanical/Gravitational potential energy at A is less/ Meganiese/Gravitasie 
potensiële energie by A is minder  
Velocity/speed/Kinetic energy at B/ΔEk will be less  
Snelheid/spoed/Kinetiese energie by B/ΔEk sal minder wees  

 

(3) 
   [14] 
 
QUESTION 6/VRAAG 6   
 

6.1 Marking criteria/Nasienkriteria 
If any of the underlined key words/phrases in the correct context is omitted, deduct  
1 mark./Indien enige van die onderstreepte sleutel woorde/frases in die korrekte 
konteks uitgelaat is, trek 1 punt af. 

 

 
  

It is the (apparent) change in frequency/pitch of the sound (detected by a 
listener)  because the sound source and the listener have different velocities 
relative to the medium of sound propagation.   
Dit is die verandering in frekwensie/toonhoogte van die klank (waargeneem 
deur 'n luisteraar) omdat die klankbron en die luisteraar verskillende snelhede 
relatief tot die medium van klankvoortplanting het. 
 

 OR/OF  
An (apparent) change in (observed/detected) frequency/pitchas a result of 
the relative motion between a source and an observer (listener) .  
'n Skynbare verandering in (waargenome) frekwensie/toonhoogte as gevolg 
van die relatiewe beweging tussen die bron en 'n waarnemer/luisteraar. 

 

(2) 
 
6.2 MOVING TOWARDS OBSERVER/ 

BEWEGING NA LUISTERAAR: 

     fL=  v   v 

v   vs
 fS    OR/OF        fL  =  v

v   vs
 fS  

 

615 =   ( v
v   26)fs             fs = 

615(v   26)
v

      equation 1/vergelyking 1 

 
MOVING AWAY FROM OBSERVER/ 
BEWEGING WEG VAN LUISTERAAR: 

         fL=  v   v 

v   vs
 fS    OR/OF        fL  =  v

v   vs
 fS  

 

526 = ( v
v   26

)fs    

            fs = 
526(v   26)

v
      equation 2/vergelyking 2 

 

 
615(v   26)

v
 = 

526(v   26)
v

  

                 v = 333,33 m·s-1 

 

(5) 
  

 Any one/Enige een 
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6.3 POSITIVE MARKING FROM QUESTION 6.2. POSITIEWE NASIEN VANAF 
VRAAG 6.2. 

 
 

 Substitution into equation 1/ 
Vervanging in vergelyking 1 

fs =    
615(333,33   26)

333,33
       OR/OF 

fs = 567,03 Hz 
 

Substitution into equation 2/ 
Vervanging in vergelyking 2 

fs =   526(333,33   26)
333,33    

fs = 567,03 Hz 

 

 
  

 
v =  λ  

 333,33 = 567,03λ  
        λ = 0,59 m  

 

(4) 
 

6.4    
 
 
 
 
 
 
 
 
 
 
 Criteria for graph/Kriteria vir grafiek:    
 The lines before and after t1 are horisontal./ Die lyne voor en na t1 is 

horisontaal. 
 

  

 The frequency after t1 is less than before t1./Die frekwensie na t1 is 
kleiner as voor t1. 

 
  

 Time t1 correctly indicated./Tyd t1 word korrek aangedui.   
(3) 

    [14] 
 

QUESTION 7/VRAAG 7   
 
7.1.1    

 
 
 
 
 
 
 Criteria for sketch/Kriteria vir skets:    
 Correct shape./Korrekte vorm.    
 Correct direction away from the charge./Korrekte rigting weg van die 

lading. 
 

  

 Notes/Aantekeninge: 
If electric field lines cross or touch/Indien elektriese veldlyne kruis of raak: 

Max/Maks 1 2⁄  

 

(2) 
  

Time (s) 

F
re

q
u

e
n

c
y
 (

H
z
) 

0 
t1 t1 Time (s) 

F
re

q
u

e
n

c
y
 (

H
z
) 

0 

OR/OF 

+ 
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7.1.2 

   E = 
  
r2  
 

      =     (9 x 109)(4 x 10-9)
(0,025)2

   

      = 5,76 x 104 N·C-1   (57 600 N·C-1) 

 

(3) 
 
7.2.1 Marking criteria/Nasienkriteria 

If any of the underlined key words/phrases in the correct context is omitted, deduct 
1 mark./Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte 
konteks uitgelaat is, trek 1 punt af. 

 

 
  

The magnitude of the electrostatic force exerted by one point charge on 
another is directly proportional to the product of the magnitudes of the 
charges and inversely proportional to the square of the distance between 
them.  
Die grootte van die elektrostatiese krag wat een puntlading op 'n ander 
uitoefen, is direk eweredig aan die produk van die grootte van die ladings en 
omgekeerd eweredig aan die kwadraat van die afstand tussen hulle. 

 

(2) 
 

7.2.2 FE = w(tan )  
FE = mg(tan ) 

FE = 
w

tan (90°  θ)
 

FE = (0,012)(9,8)(tan 9°)  
     = 0,0186 N 
 

      F = 
     

r2  
 

   0,0186 = 
(9 x 109)( 2)

0,12     

 Q = 1,44 x 10-7 C 
QB = 2 x 1,44 x 10-7  
     = 2,88 x 10-7 C     (range: 2,88 x 10-7 – 2,98 x 10-7) 

 

(6) 

   [13] 
 
  

 Any one/ 
    Enige een 

9° 
w 

FE 
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QUESTION 8/VRAAG 8   
 
8.1 The resistor/RZ is short circuited./Die resistor/Rz word gekortsluit.  

OR/OF 

Current follows the path of least resistance./Stroom volg die pad van minste 
weerstand. 

OR/OF 

Branch with switch has no resistance./Tak met skakelaar het geen 
weerstand nie. 

OR/OF 

Total current will flow through branch with S1./Totale stroom vloei deur die 
tak met S1.  

 

(1) 
 
8.2 OPTION 1/OPSIE 1   

 
 1

 p
 = 

1
  

 + 1
  

                       OR/OF  1
 p

 =   
1
 
 + 1

2 
    (RX = R) 

 

 Rp = 0,67R  

Rp = 
    

       
  

Rp =  
( )(2 )
  + 2 

    (RX = R) 
 

Rp = 0,67R 

 

 
                                           

                                            ε = I (R + r)  
                                          12 = 5,5(0,67R + 0,2)  
                                                   R = 2,96 Ω 
                                                  RY = 2(2,96) 
                                                       = 5,92 Ω     (range 5,92 Ω – 5,95 Ω) 

 

 
 
 OPTION 2/OPSIE 2   
                                             ε = I (R + r)  

                                          12 = 5,5(R + 0,2)  
                                                     = 1,98 Ω 

 

 
 1     p

 = 
1

  
 + 1

  
                    OR/OF  1

1,98
 =   

1
 
 + 1

2 
    (RX = R) 

     R = 2,97 Ω 

   RY = 2(2,97)  
        = 5,94 Ω (range 5,92  – 5,95) 

   Rp = 
    

       
  

1,98 =  
( )(2 )
  + 2 

    (RX = R) 

 

   R = 2,97 Ω 
  RY = 2(2,97)  
        = 5,94 Ω  
(range 5,92 – 5,95) 
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 OPTION 3/OPSIE 3   
                                                    ε = I (R + r)  

                                                           ε = Vext + Ir 
                                                 12 = Vext + 5,5(0,2)  
                                                        Vext = 10,9 V 
 

 

 
 1

 p
 = 

1
  

 +  1
  

                         OR/OF 

       1
 p

 =   
1
 
 +  1

2 
    (RX = R) 

 

       Rp = 0,67R  
 

       Rp = 
 p

   
  

0,67R  =  
10,9
5,5

  
 

        R = 2,96 Ω 
      RY = 2(2,96)  
           = 5,92 Ω (range 5,92 – 5,95) 

Rp = 
 p

   
  

     =  
10,9
5,5

  
 

     = 1,98 Ω 
1

 p
 = 

1
  

 + 1
  

   1
1,98

 =   
1
 
 +  1

2 
    (RX = R) 

 

     R = 2,97 Ω 
  RY = 2(2,97)  
        = 5,94 Ω  
(range 5,92 – 5,95) 

 

(5) 
 
8.3 POSITIVE MARKING FROM QUESTION 8.2.  

POSITIEWE NASIEN VANAF VRAAG 8.2.  
  

 Vp = ITRp 
     = (5,5)(1,98)  
      = 10,89 V 
 
OR/OF 
 

   ε = I (R + r) 

   ε = Vext + Ir 
 12 = Vext + 5,5(0,2)  
Vext = 10,9 V 
  Vp = 10,9 V 
 

Ix = ⅔ (5,5)  
   = 3,67 A 
 
 
OR/OF 

IX =   p

  
 

    = 
10,9
2,97

 

    = 3,67 A 

  

 OPTION 1/OPSIE 1 
 

P = I2R  
    
   = (3,67)2(2,97)  
   = 40 W   
 

OPTION 2/OPSIE 2 

P = 
 2

 
  

   =   
10,92

2,97
     

   =   40 W   

OPTION 3/OPSIE 3 
 

P = VI  
 

   = (10,9)(3,67)  
   = 40 W  
 

 

(4) 
 
  

 

 

 

 

 Any one/ 
    Enige een 
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8.4 POSITIVE MARKING FROM QUESTION 8.2.  

POSITIEWE NASIEN VANAF VRAAG 8.2. 
  

 V = IR 

    = 1,3 x 5,94 

    = 7,72 V   

 

(3) 
 
8.5 POSITIVE MARKING FROM QUESTION 8.2.  

POSITIEWE NASIEN VANAF VRAAG 8.2. 
  

 Marking citeria/Nasienkriteria:  

Calculation of RZ/Berekening van RZ: 
 Correct formula ε = I(R + r)./Korrekte formule ε =  (R + r).  

 Correct substitution into formula./Korrekte vervanging in formule.  

 Correct substitution to calculate RZ./Korrekte vervanging om RZ te bereken.  
Calculation of I/Berekening van I: 

 Addition of Rp and RZ./Bymekaartel van Rp en RZ. 

 Correct substitution to calculate I./Korrekte vervanging om I te bereken. 

 Correct final answer/Korrekte finale antwoord: (range: 2,26 A – 2,28 A) 

  

 S1 AND S2 OPEN/S1 EN S2 OOP: 
  ε = I (R + r)  
12 = 1,3(RT + 0,2)  
 RT = 9,03 Ω   
 
   RT = RY + Rz 
9,03 = 5,95 + Rz  
   Rz = 3,08 Ω 
 
 

  

 S1 OPEN AND S2 CLOSED/S1 OOP EN S2 GESLUIT: 
 

  

 Rp = 0,67R 
     = (0,67)(2,97) 
     = 1,98 Ω 
 

 ε = I(R + r)  
12= 5,5(R + 0,2)  
 Rp = 1,98 Ω 
 

1     p
 = 

1
  

 + 1
  

               1   p
 = 

1
2,97

 + 1
5,94

   
 

   Rp = 1,98 Ω 

Rp = 
    

       
  

Rp =  
(2,97)(5,94)
2,97 + 5,94

   

Rp = 1,98 Ω 

  

                                 
                                             RT = 1,98 + 3,08  
                                             RT = 5,06 Ω 
 
 

  

   ε = I (R + r) 
12 = I(5,06 + 0,2)  
   I = 2,28 A   

    R = 
 
 
 

5,26 = 
12
 
   

      I = 2,28 A    

 

(6) 
    [19] 
  

 
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QUESTION 9/VRAAG 9   
 

9.1 Y to/na X   (2) 
 
9.2 Mechanical/Kinetic to electrical energy. 

Meganiese/Kineties na elektriese energie. 
 

(1) 
 
9.3 Marking criteria/Nasienkriteria 

If any of the underlined key words/phrases in the correct context is omitted deduct  
1 mark./Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte 
konteks uitgelaat is, trek 1 punt af. 

  

 The rms potential difference is the alternating current potential difference 
which dissipates/produces the same amount of energy as an equivalent DC 
potential difference. 
Die wgk-potensiaalverskil is die wisselstroom potensiaalverskil wat dieselfde 
hoeveelheid energie verbruik/vervaardig as die ekwivalente  
GS-potensiaalverskil. 

 

(2) 
 
9.4 

Vrms =   max√2
  

 

       = 
125√2

  
        

       = 88,39 V  

 

(3) 
 
9.5 OPTION 1/OPSIE 1 

Imax =   max
 

  
 

       = 
125
42,4

  
 

       = 2,95 A  

 

 
 OPTION 2/OPSIE 2   
 

Irms = 
 rms

 
  

 

      = 
88,39
42,4

 
 

      = 2,08 A 

 Irms = 
 max√2

  
 

2,08 = 
 max√2

   
 

   Imax= 2,94 A  

  
  

 Notes/Aantekeninge: 
Do not deduct a mark if subscripts are ommited from V = IR formula./Moenie 
penaliseer indien onderskrifte uitgelaat is uit die formule V = IR nie. 

 

(3) 
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9.6  

 
 
 
 
 
 
 
 
 

 

 
 Criteria for graph/Kriteria vir grafiek    
 Two complete cycles indicated./Twee volledige siklusse aangedui.    
 Graph stops at 0,1 s OR one cycle in 0,05 s./ 

Grafiek stop by 0,1 s OF een siklus in 0,05 s 
 

 
 

 Maximum current (2,95 A) correctly indicated./ 
Maksimum stroom (2,95 A) korrek aangedui. 

 
 

 
 Correct shape (cosine graph)./Korrekte vorm (cosinus grafiek)   (4) 
    [15] 
 

C
u
rr

e
n

t 
(A

) 
Time (s) 

0 

2,95 

-2,95 

0,1 
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10.1 Marking criteria/Nasienkriteria 
If any of the underlined key words/phrases in the correct context is omitted deduct  
1 mark./Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte 
konteks uitgelaat is, trek 1 punt af. 

 

 
 The process whereby electrons are ejected from a (metal) surface when light 

of suitable frequency is incident on that surface.    
Die proses waartydens elektrone vrygestel word vanaf 'n (metaal) oppervlak 
wanneer lig van geskikte frekwensie invallend is op die oppervlak. 

 

(2) 
 

10.2 OPTION 1/OPSIE 1 

                               max0 K+ W=E
 

                              
hc
λ

 = hf0 + 
1
2
mvmax

2   6,63  10-34   3  108 
4,7 10-7  = (6,63 x 10-34)(4,37 x 1014) + ½(9,11 x 10-31)vmax

2   

                           vmax = 5,41 x 105 m∙s-1   (541 292,69 m∙s-1) 

 

 
 OPTION 2/OPSIE 2 

         c =  λ 
3 x 108 = f (4,7 x 10-7) 
         f = 6,38 x 1014 Hz 
 

                                       max0 K+ W=E
 

                                      hf = hf0 + 
1
2
mvmax

2  

(6,63 x 10-34)(6,38 x 1014) = (6,63 x 10-34)(4,37 x 1014)+ ½(9,11 x 10-31)vmax
2   

                                   vmax = 5,41 x 105 m∙s-1  (541 292,69 m∙s-1) 

 

(5) 
 
10.3.1 Higher than/Hoër as   (1) 
 
10.3.2  Photons of (UV light) eject electrons (from the disc/Zn).  

 The negative charge on the electroscope decreases/becomes zero  

 The electrostatic/repulsive force on the foil decreases/becomes zero.  

 Fotone van (UV lig) stel elektrone vry (vanaf die skyf/Zn).  

 Die negatiewe lading op die elektroskoop verlaag/word nul  

 Die elektrostatiese/afstotende krag op die foelie verlaag/word nul.   

 

(3) 
 

10.3.3 No/Nee    
 Photons will still have the same energy OR increasing the intensity does not 

increase the energy of the photon(s) 
Fotone sal nog steeds dieselfde enegie besit OF verhoging van intensiteit 
verhoog nie die energie van die foton(e) nie. 

 

(2) 
   [13] 
 

 

QUESTION 10/VRAAG 10   

TOTAL/TOTAAL:  150 

 Any one/ 
    Enige een 

 

 Any one/ 
    Enige een 
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