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TOPIC 1: NEWTON’S LAWS OF MOTION 
QUESTION 1  
1.1 When the net/resultant force acts on an object, the object will accelerate  

in the direction of the force and the acceleration is directly proportional  
to the force and inversely proportional to the mass of the object. ✓✓ 
OR 
The net/resultant force acting on an object is equal to the rate of change  
of momentum of the object (in the direction of the net force). 
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1.4 Increases. ✓ 

• Vertical component of F decreases; 

• Normal force increases; 

• µs remains constant, fsmax is directly proportional to N. 
 
QUESTION 2  
2.1 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. ✓✓ 

    

2.2 

1.3.2 

1.3 1.3.1 
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2.4 2.4.1 INCREASES ✓ 

• Since µk and m are constant, as Ɵ decreases, normal force/w⟘/ 
mgcos will increase. ✓ 
OR 
N = mgcos 
Frictional force is directly proportional to normal force. ✓ 
OR 
 f α N /f α w⟘ / f α N / f = µkN 
 

 

2.4.2 

2.3.2 

2.3 2.3.1 
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QUESTION 3  
3.1 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. ✓✓ 
 

 
Accepted labels 

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

 T FT/tension/Fstring 

 f (kinetic) friction/Ff/fk 

 N FN /Normal/Fnormal  

 F Fapp/49 N 

3.3 3.3.1   fk = μkN 
  fk = μk(w - Fy) 
  fk = μk(mg FsinƟ) 

                   fk = (0,35)[(4,1)(9,8) 49sin50°] ✓ 

     fk = 0,93 N ✓ (0,925 N) 

                   

 

 

3.3.2 

✓ 

3.2 
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3.4 
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QUESTION 4  

4.1 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. ✓✓ 

4.2 For block m1(8 kg) 

  

          

                    

 

 

4.3 For block m1(8 kg) 

Fnet = ma ✓                  Fnet = T – wpar. - f 

Fnet = 8a                      Fnet = T – mg sinƟ - µk mg cosƟ 

                                ✓  8a = T – (8)(9.8) sin30⁰ - (0.2)(8)(9.8) cos30⁰ ✓ 

                                    8a = T – 39.2 – 13.58 

                                    8a = T – 52.78 ……..(1) 

For block m2(8 kg) 

Fnet = ma                     Fnet = w - T 

Fnet = 8a                      Fnet = mg – T 

                                     8a = (8)(9.8) – T ✓ 

                                     8a = 78.4 – T ………(2) 

   Equation (1)           8a = T – 52.78 

   Equation (2)           8a = 78.4 – T      

           16a = 25.78 ✓ 

                                         a = 1.60 m.s-2 
✓

 

4.4 The force that m2 exerts on the earth. ✓ 

4.5 Down the incline. ✓ 

 

 

 

 

✓ 

✓ 

✓ 

✓ 

+ 

w 

f 

N T 
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QUESTION 5  

5.1 A body will remain in its state of rest or motion at constant velocity unless  

a non-zero resultant/net force acts on it. ✓✓ 

   

         

 

 

 

 

 

5.4 

5.3 

5.2 
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TOPIC 2: VERTICAL PROJECTILE MOTION 

QUESTION 1  

1.1 Motion under the influence of weight/gravitational force only. ✓✓ 

  

 

 

 

1.2 

5.5 
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1.4 Inelastic. ✓ 

The height decreased/smaller. ✓ 

The velocity with which the ball strikes the ground is not the same as the  

velocity with which it left the ground. / Kinetic energy is converted to heat  

and sound energy / Kinetic energy is NOT conserved. / The kinetic energy  

is not the same before and after the ball strikes the ground. ✓ 

ACCEPT: Kinetic energy is lost. 

NOTE: DO NOT ACCEPT ANY CALCULATION AS AN EXPLANATION. 

 

 

 

1.5 



Page 11 of 64 

 

 

QUESTION 2  

2.1 Motion under the influence of gravity/weight/gravitational force only. ✓✓  

OR  
Motion in which the only force acting is gravity/weight/gravitational force. 

   

 

 

2.2 2.2.1 
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2.2.2 
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TAKING UPWARDS AS POSITIVE 

            

                 TAKING DOWNWARDS AS POSITIVE  

           

  

Criteria for graph  

Straight line starting at v = 12 m·s-1 with negtive final 
velocity or straight line starting at v = -12 m·s-1 with 
positive final velocity.  

 
  ✓ 

Straight line cuts time axis at time calculated in Question 
2.2.1 

  
 ✓ 

Correct final velocity as calculated in Question 2.2.2 is 
indicated. 

 
 ✓ 

 

QUESTION 3  

3.1 Motion under the influence of gravitational force only. ✓✓   

Accept weight/gravity. 
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3.3 3.3.1 

3.2 
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3.4 3.4.1 11,92 (m·s-1) ✓ 

3.4.2 10,74 (m·s-1) ✓ 

3.4.3 1,22 (s) ✓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3.2 
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QUESTION 4  

4.1 4.1.1 
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  4.1.2  
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     4.1.3 
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4.2 

 

QUESTION 5  

5.1 Motion under the influence of gravity/weight/gravitational force only. ✓✓ 

OR 

Motion in which the only force acting is the gravitational force. 
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5.2 5.2.1 
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5.2.2 

  

5.3 
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TOPIC 3: MOMENTUM AND IMPULSE 

QUESTION 1  

1.1 (Linear) momentum (of an object) is the product of mass and velocity. ✓✓ 

1.2 1.2.1 
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1.2.2 

  
 

QUESTION 2  
2.1 The total (linear) momentum in an isolated system is conserved/remains 

constant. ✓✓ 

2.2 

  

2.3 Inelastic. ✓ 

2.4 
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QUESTION 3  

3.1 The total mechanical energy/sum of gravitational potential energy and  

kinetic energy, in an isolated system remains constant/is conserved. ✓✓ 

3.2 

  

 

3.3 3.3.1 

 

3.3.2 POSITIVE MARKING FROM QUESTION 3.3.1 

10,84 kg·m·s-1 left/links/opposite direction. ✓ 
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3.4 POSITIVE MARKING FROM QUESTION 3.2 and 3.3.1 

 

QUESTION 4  

4.1 The total (linear) momentum of an isolated/closed system remains constant  
(is conserved). ✓✓ 
Accept 
The total (linear) momentum before a collision is equal to the total linear 
momentum after collision in an isolated/closed system. 

4.2 

   
4.3 Impulse. ✓ 
4.4 
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QUESTION 5  

5.1 The product of the resultant/net force acting on an object and the time the  

(net) force acts on the object. ✓✓ 

OR 

The product of the resultant/net force and the contact time. 

5.2 5.2.1 

 

 

4.2.2 
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4.3 

    

TOPIC 4: WORK, ENERGY AND POWER 

QUESTION 1  

1.1 The work done on an object by a constant force F is F Δx cos θ, where  

F is the magnitude of the force, Δx the magnitude of the displacement  

and θ the angle between the force and the displacement. ✓✓ 

OR  

The work done on an object is the product of the force and the displacement  

of the object in the direction of the displacement. 

              

 

1.2 
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5.3 

   

1.4 REMAINS THE SAME. ✓✓ 

QUESTION 2  

2.1 The net/total work done (on an object) is equal to the change in the  

object's kinetic energy. ✓✓ 

OR 

The work done on an object by a resultant/net force is equal to the  

change in the object's kinetic energy. ✓✓ 

           

2.2 
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2.3 

   

2.4 
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QUESTION 3  

3.1 The net/total work done (on an object) is equal to the change in the  

object's kinetic energy. ✓✓ 

OR 

The work done (on an object) by a resultant/net force is equal to the  

change in the object's kinetic energy. 

3.2   Wnet = ΔEk 

 WFA = ΔEk 

FAΔxcosθ = ½ mvf
2 – ½ mvi

2 

Wnc = ΔEp + ΔEk 

(12)(7)cos 0° = Ekf – 0 

Ekf = 84 J 

 

 

✓ 
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3.4 

   

   

   

 

 

 

 

3.3 
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QUESTION 4  

4.1 The rate at which work is done/energy is expended. ✓✓ 

Accept 

Work done per unit time / energy expended per unit time. 

4.2 

 

 

4.3 A conservative force is a force for which the work done (in moving an  

object between two points) is independent of the path taken. ✓✓ 

OR 
A conservative force is a force for which the work done in moving an  
object in a closed path is zero. 

4.4 Non-conservative. ✓ 

4.5 (Gravitational) potential to kinetic (energy). 
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4.6 
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QUESTION 5  

5.1 A non-conservative force is a force for which the work done (in moving an  

object between two points) is dependent on the path taken. ✓✓ 

          

5.3 5.3.1 

 

 

5.3.2 

         

5.3.3 

        

 

 

5.2 
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TOPIC 5: DOPPLER EFFECT 

QUESTION 1  

1.1 1.1.1 The 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. ✓✓ 

OR 

An (apparent) change in observed/detected frequency (pitch),  

as a result of the relative motion between a source and an  

observer (listener).  

1.1.2 

  

1.1.3 (a) Remains the same. ✓ 

(b) Remains the same. ✓ 

(c) Decreases. ✓ 

1.2.1 AWAY FROM. ✓ 

• A lower frequency/longer wavelength is detected. ✓ 

• The spectral lines are shifted to the red end of the spectrum. ✓ 

QUESTION 2  

2.1 The change in frequency (or 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. ✓✓ 

OR 

Is an (apparent) change in (observed/detected) frequency(pitch) as a  

result of the relative motion between a sound source and an observer. 

2.2 2.2.1 Velocity/speed/vs of the ambulance/source. ✓ 

2.2.2 Frequency/wavelength of the sound produced by the ambulance  

siren / fs / speed of sound/ density/temperature of air/detector/listener  

is stationary. 

2.3 As the velocity of the ambulance increases, the detected frequency  

decreases. ✓ 

 

 

1.2.2 
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2.4 

  
QUESTION 3  

3.1 Doppler Effect. ✓ 

3.2 Away from. ✓ 

Wavelength of sound detected/observed by the listener is longer than 

wavelength of sound emitted by the source. ✓ 

OR 

Frequency detected by the listener is lower than the frequency of the  

source. 

OR 

λL > λS 

3.3 3.3.1    v = fλ  

              343 = f(0,38) ✓ 

                   f = 902,63 Hz  

3.3.2       v = fλ 

343 = f(0,4) ✓ 

    fL = 857,5 Hz 

         fL = 
(v ±vL)

(v±vS)
 x fS 

                   fL = 
(v−vL)

(v+vS)
 x fS 

  857.5 ✓ = 
(343−0)

(343+vS)
✓ x (902.63) ✓ 

            vs =18,05 m∙s-1 ✓ (Range: 18,05 m∙s-1 to 18,45 m∙s-1) 

 

 

 

 

✓ 
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QUESTION 4  

4.1 Doppler effect. ✓ 

The 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. ✓✓ 

OR 

A change in observed/detected frequency (pitch), as a result of the  

relative motion between a source and an observer (listener). 

4.2 

   
4.3 

   

 

 

 

 

 

 

 QUESTION 5  

5.1 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. ✓✓ 

OR 

An (apparent) change in (observed/detected) frequency/pitch as a result  

of the relative motion between a source and an observer (listener). 

 

 

 

fL = 21 250 – 62,5vB + 850 

fL = 22 100 – 62,5Vb 

fL = 
(v ±vL)

(v±vS)
 x fS            OR                           fL = 

(v+vL)

(v−vS)
 x fS       

                                          ( 22 100 - 62,5Vb) ✓ = 
(340+vB)

(340−0)
✓ x 21250 ✓  

                                                       vB = 6,8 m·s-1 ✓      

 

 

✓ 
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5.2 

   

 

 

 

 

 

 

 

 

 

 

 

 

      

  
   

 
 

5.3 

                 fS =  
615(333.33−26)

333.33
 ✓           fS = 

526(333.33−26)

333.33
       

              
             fS = 567.03 Hz                              fS = 567.03 Hz 

  
 
 
                                                 

                                                  v =f λ ✓ 

                                          333,33 = 567,03λ ✓ 

                                                   λ = 0,59 m ✓ 

        
 

5.4 

fL = 
(v ±vL)

(v±vS)
 x fS            OR                           fL = 

(v+vL)

(v−vS)
 x fS     ✓  

                                 615  = 
(v+0)

(v−26)
 x fS ✓ 

                                    615  = 
(v)

(v−26)
 x fS   

                            fS = 
615(v−26)

v
 ……….(1) 

   fL = 
(v ±vL)

(v±vS)
 x fS            OR                           fL = 

(v+vL)

(v−vS)
 x fS       

                             526  = 
(v+0)

(v−26)
 x fS  ✓ 

                                526  = 
(v)

(v−26)
 x fS    

                                 fS = 
526(v−26)

v
  …………(2) 

                      
615(v−26)

v
  =   

526(v−26)

v
 ✓ 

                                       v = 333,33 m·s-1 ✓ 
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Criteria for graph  

The lines before and after t1 are horisontal. ✓ 

The frequency after t1 is less than before t1. ✓ 

Time t1 correctly indicated. ✓ 

 
QUESTION 6  
6.1 For the source(ambulance)                       For the listener 
             fS = ?                                                        fL = ? 
             vS = 10 m.s-1                                            vL = 0 m.s-1 

                                            v = ? 

                                           fL =( 
v±vL

v±vS
) fS   ✓ 

 

      TOWARDS:                 fL =( 
v+vL

v−vS
) fS 

                                         
fL

fS
  = 

v+vL

v−vS
 

 

                                        1.03  = 
v+0

v−10
  ✓ 

                                              

                                              v = 343.33 m.s-1  ✓ 

6.2           fL =( 
v+vL

v−vS
) fS 

 

               fL =( 
343.33+0

343.33−10
) ✓(620) ✓ 

               

               fL = 638.6 Hz ✓ 

 
TOPIC 6: ELECTROSTATICS 
QUESTION 1  

1.1 A region of space in which an electric charge experiences a force. ✓✓ 

           
 
 
 

                        E = 
kQ

r2   ✓ 

  
 

1.2 

1.3 

Marking criteria 
 

 

Direction; ✓ 
Field lines radially outward; ✓ 

Two or more lines inside sphere/not touching sphere/cross 
each other: deduct 1 mark. 
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           1.08 x 106 ✓  = 
(9 x 109)(3 x 10−7)

r2  ✓ 

                              r = 0,05 m 
 

 

 
1.5 Decrease. ✓ 

 

 

 

 

 

 

 

 

1.4 
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QUESTION 2  

 
  

 
2.3 2.3.1 The magnitude of the electrostatic force exerted by one point charge  

on another point charge is directly proportional to the product of the 
magnitudes of their charges and inversely proportional to square of  

the distance between them. ✓✓ 

2.3.2 POSITIVE. ✓ 

 
 
 
 
 
 
 
 
 

 
 

2.3.3 

2.2 

2.1 
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OPTION 2 

 
 
QUESTION 3  
3.1 The magnitude of the electrostatic force exerted by one (stationary) point  

charge (Q1) on another (stationary) point charge (Q2) is directly proportional  
to the product of the magnitudes of the charges and inversely proportional to  

the square of the distance (r) between them. ✓✓ 

  
 

3.3          F = 
kQ1Q2

r2  ✓ 

               

               F = 
(9 𝑥 109)(7.2 𝑥 10−9)(7.2 𝑥 10−9)

(0.03)2  ✓ 

           F = 5,18 x 10-4 N ✓      (0,000518 N) 

 
 3.4  

              

Criteria for graph  

Correct shape. ✓ 

Correct direction from Y to X.  ✓ 

Lines must not cross and must 
touch charges. 

✓ 

3.2 
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QUESTION 4  
4.1 The magnitude of the electrostatic force exerted by one point charge on  

another point charge is directly proportional to the product of the  
(magnitudes of the) charges and inversely proportional to the square  

of the distance (r) between them. ✓✓ 

OR 
The force of attraction or repulsion between two point charges is directly 
proportional to the product of the charges  and inversely proportional  

to the square of the distance between them. ✓✓ 

 
 

 

4.2 

3.6 

3.5 
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QUESTION 5  

 
 

 
 
 

 

Criteria for sketch  

Correct shape (straight field lines). ✓ 

Correct direction away from the charge. ✓✓ 

5.1 

4.4 

4.3 



Page 46 of 64 

 

5.2 5.2.1 The magnitude of the electrostatic force exerted by one point charge  
(Q1) on another point charge (Q2) is directly proportional to the product  
of the (magnitudes) of the charges and inversely proportional to the  

square of the distance (r) between them. ✓✓ 

 

 
 
TOPIC 7: ELECTRIC CIRCUITS 
QUESTION 1  
1.1 Maximum/ Total energy provided / work done by a battery/ cell per  

unit/ coulomb of charge passing through it. ✓✓ 

1.2       R = 
V

I
  ✓ 

         0.1 = 
V

120
  ✓ 

           V = 12 V ✓ 

5.2.3 

5.2.2 



Page 47 of 64 

 

 
1.3.2 POSITIVE MARKING FROM 1.3.1 

 

 

1.4 

1.3 1.3.1 
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1.5 Decrease. ✓ 

• Total/External resistance decreases; ✓ 

• Total current increases; ✓ 

• Vinternal increases; ✓ 

• Voltage across the light bulbs decreases / Vexternal decreases. ✓ 

 
QUESTION 2  
2.1 The rate at which work is done/dissipated OR energy transferred OR  

Work done per unit time ✓ 

 

2.2 2.2.1 
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2.2.4 

2.2.3 

2.2.2 
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QUESTION 3  
3.1 The potential difference (voltage) across a conductor is directly proportional  

to the current in the conductor at constant temperature. ✓✓ 

OR 
The current in a conductor is directly proportional to the potential difference 

(voltage) across the conductor if the temperature is constant. ✓✓ 

OR 
The ratio of potential difference to current for a conductor is constant provided 

the temperature is constant. ✓✓ 

 

 

 

2.5 
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3.2.2 

3.2 3.2.1 
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3.3 Decreases. ✓ 

The total/external resistance increases. ✓ 

3.4 Increases. ✓ 

• VR / IR decreases ✓ thus 

• VLost / Ir decreases AND VL increases ✓ (and emf stays constant); 

• RL constant AND P α V2 / P = 
V2

R
  ✓ therefore L is brighter; 

OR 
• RL constant AND IL increases AND P α I2 / P = I2R therefore L is  
  brighter; 

3.5 C ✓ D ✓ and F✓ OR A1, A2 and V9Ω. 

 
QUESTION 4  

4.1 The battery supplies 12 J per coulomb/12 J per unit charge. ✓✓ 

OR  

The potential difference of the battery in an open circuit is 12 V. ✓✓ 

OR 

The battery does 12 J of work per coulomb of charge. ✓✓ 

OR 

Maximum work done by the battery per unit charge is 12 J. ✓✓ 

 
 
 
 

 

4.2 4.2 1 

3.2.3 
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4.2.2 OPTION 1  

            R = 
V

I
 

 

                  R = 
11

2
 ✓ 

                  R = 5.5 Ώ ✓ 

OPTION 2 
ℇ = I(R + r) 

12 = 2(R + 0,5) ✓ 

 R = 5,5 Ω ✓ 

4.3 Decreases. ✓ 

Total resistance decreases; ✓ 

Current increases; ✓ 

"Lost volts" increases, ✓ (emf the same)  

External potential difference decreases. 
OR 

Decreases; ✓ 

Total resistance decreases; ✓ 

Current increases; ✓ 

ℇ = Vext + Ir; 

Ir increases; ✓ 

ℇ is constant; 
∴Vext decreases. 
 

QUESTION 5  

5.1 5.1.1 From graph:  
R

V
 ✓ 

From equation:   
r

ℇ
  ✓ 

5.1.2      
1

ℇ
 = 0.65 ✓ 

           ∴ℇ = 1,54 V ✓ 

5.1.3   
r

ℇ
  =  

2−1

4−1
  ✓✓ 

                 ∴ r = 0,51 Ω  
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5.2 5.2.1  Emf = I(R + r) 
      6 = I(9 + 1)   
      ∴I = 0,6 A 

5.2.2      P = I2R  
           1,8 = (0,6)2R1  
           R1 = 5 Ω 

                 
                  Rp

 
= 9 – 5 = 4 Ω  

           

            
1

𝑅𝑝
 = 

1

𝑅1
 + 

1

𝑅2
 

         
1

4
 = 

1

𝑅2
 + 

1

4𝑅2
  

           
          ∴R2 = 5 Ω  

5.3      W = VIΔt  
                  W = (240)(9,5)(12)(60)  

                  W = 1,64 x 10
6 

J 

                Cost = 
1.64 x 106

3.6 x 106  x 1.47  

  

Cost = R0.67  
 

TOPIC 8: ELECTRODYNAMICS 
QUESTION 1  
1.1 The AC potential difference /voltage that produces/dissipates the same  

amount of energy as an equivalent DC potential difference/voltage. 
1.2 N/North. 

 
 

 
 

1.3 
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1.5 By replacing slip rings with split ring commutator / split ring / commutator. 


QUESTION 2  
2.1 2.1.1 Split ring/commutator. 

2.1.2 Y to X. 

2.1.3   T = 
1

f
 

           T = 
1

20
 

           T = 0.05 s 

 
 

2.1.4 

1.4 
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                                                    OR 

 
Criteria for graph  

Correct shape with one full cycle.  

Curve starts at zero to first peak.  

Any one of the correct time values at the correct position.  

Maximum voltage of 90 V OR -90 V  
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QUESTION 3  
3.1 DC (generator). 
3.2 Mechanical/Kinetic to Electrical. 
3.3 Power / Energy / Voltage loss cannot be reduced / will be too large. 

OR 
I (current) cannot be made smaller. 
Accept: 
Transformers do not use DC / Cannot be stepped-up or down. 

3.4     T = 
1

f
 = 

1

0.02
  =  50 Hz 

3.5 Root-mean-square current is the alternating current that dissipates the  
same amount of energy as an equivalent DC current. 

3.6    Irms = 
Irms

√2
  

         Irms = 
1.2

√2
  

       Irms = 0.85 A 
3.7 Speed of rotation halved; 

Accept: Frequency was halved / Period was doubled; 
 
QUESTION 4  
4.1 4.1.1 (DC) motor.  

4.1.2 Electrical to mechanical /kinetic (energy). 
4.1.3 Split ring/commutator. 
4.1.4 Anticlockwise. 

4.2 4.2.1 (The rms voltage/value of AC is) the AC voltage/potential  
difference which dissipates the same amount of energy/ 
heat/power as an equivalent DC voltage/potential difference. 





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ACCEPT 
The rms voltage/value of AC is the DC potential difference  
which dissipates the same amount of energy/heat/power  
as AC. 
 

                   
 

  

   
 

 
 
 
 

 

4.2.3 

4.2.2 
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QUESTION 5  
 5.1 5.1.1 Mechanical to electrical. 

 
OR 

 
Criteria for graph  

Correct DC shape, starting from zero.  

Positions ABCDA correctly indicated on the graph.  

 
5.2 5.2.1 20,5 Ω.  

 
  

  
 

5.2.2 

5.1.2 



Page 60 of 64 

 

 
 
TOPIC 9: PHOTOELECTRIC EFFECT 
QUESTION 1  
1.1 1.1.1 Minimum energy needed for the electrons to be emitted from the  

metal surface.  
1.1.2 1,045 × 1015 Hz. 
1.1.3 Greater than.  

• The maximum kinetic energy of electrons from sodium is smaller.  
• E is constant / same frequency used / same light used (EK(max) is  

smaller; W0 is larger). 
1.1.4 No.  

• The intensity of light does not have any effect on the ejection of  
electrons for metal M.  

OR 
• The frequency of light has not changed / Energy of a photon has  

not changed. 

 
 
1.2.2 No.   

The energy does not correspond to any transition in this atom. 
 
QUESTION 2  
2.1 The process whereby electrons are ejected from a metal surface when  

light (of suitable frequency) is incident/shining on that surface.   
2.2 2.2.1 Green. 

2.2.2 Only green and blue light eject electrons / red light does not eject 
electrons.  Green has a lower frequency than blue / Green has  
longer wavelength than blue / Photons of blue light has more energy  

than photons of green light ✓ and therefore ejects electrons with the  

lower kinetic energy. 
 
 
 
 

 

1.2 1.2.1 
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2.2.4 Remains the same.  

2.3 2.3.1 (Line) emission spectrum. 
2.3.2 Coloured lines represent (associated) frequencies/wavelengths/energy  

of the emitted (photons)  when atoms / electrons move to a lower  
energy level.  

 
QUESTION 3  
3.1 3.1.1 The minimum energy (of incident photons) that can eject electrons from a 

metal/surface. 

        
 
 

 
 

3.1.2 

2.2.3 
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3.1.3 
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3.2 3.2.1 (Line) Absorption. 
3.2.2 Continuous spectrum of white light/rainbow of colours  with  

dark/black lines  (replacing specific frequencies). 
3.2.3 Diagram B. 


QUESTION 4  
4.1 The minimum energy (of incident photons) that can eject electrons  

from a metal/surface. 
4.2 1. 

 

 
 
4.4 Remains the same. 

The energy of the incident photons is not changing.  
OR 
(Kinetic energy is affected by/depends on the frequency of the photons and)  
the frequency remains the same. 
 

QUESTION 5  
5.1 The process whereby electrons are ejected from a metal / surface when light  

(of suitable frequency) is incident on that surface. 
5.2 7,48 x 10-19 (J). 

E = Wo + Ek(max) (= Wo + ½mvmax
2)   

When Ek(max) = 0 / v = 0 / v2 = 0 / E = Wo / Wo is the y-intercept / is y. 
5.3 Mass (of photo-electron)/ m. 

ACCEPT: 
½m 

4.3.2 

4.3 4.3.1 
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5.5 5.5.1 Remains the same. 

5.5.2 Increases.  
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5.4 
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