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QUESTION 1 
 

1.1    

 1.1.1 Tension is a (pulling) force acting in a string or rope✓✓ 

Force applied by Zane (FZane)/160 N✓ 

(3) 

 1.1.2 Decrease (2) 

 1.1.3 
 

 

(5) 

1.2 
 

 

 

  
 
 
 
 
 

 
(6) 

  [16] 

QUESTION 2 
 

2.1 An object continues in a state of rest or uniform (moving with constant) 

velocity unless it is acted upon by a net (resultant) force. ✓✓ 

(2) 

NEWTON’S LAWS OF MOTION 



2.2   

   
 

 

✓ 

 
✓ 

 
 
 
 

 

✓ 

✓ 

  
 
 
 
 
 
 

 
(4) 

2.3  

✓ 

  
 

 

✓ 

    

 
 

(2) 

2.4 That single force that has the same effect as all the other forces 

combined. ✓✓ 
OR 

The vector sum of all the forces acting on an object✓✓ 

 

 

(2) 

2.5    
 
 
 
 

 

✓ 

   

 

✓ 

 

  
 

 
(2) 

2.6 Acceleration is to the right. ✓ 

Mass of system decreases while applied force remains constant. ✓ 

Thus, block Q will accelerate in the direction of the applied force (F). ✓ 

 

 
(3) 

2.7 Increase✓ (1) 

  [17] 

 
QUESTION 3 

 

3.1   

3.1.1 The crate will slide✓ to the right. ✓ 
Accept: The crate will move forward 

 

 (2) 

3.1.2 Newton's First Law of Motion. ✓ An object will continue in a 

state of rest or uniform velocity ✓ unless acted upon by a non- 

zero resultant / net force ✓ 

 

 (3) 



3.1.3  

 

 

  
 
 

 
(3) 

3.1.4 
 

 

 

  
 
 

 
(4) 

3.1.5  

 

 

  (4) 
3.2   

3.2.1 When a net force, Fnet, is applied on an object of mass (m), it 

accelerates the object in the direction of the net force. ✓✓ This 

acceleration is directly proportional to the net force and inversely 
proportional to the mass of the object 

 

 

(2) 
 



3.2.2 
 

 

(4) 

3.2.3 
 

 

(3) 

  
[25] 

 



 

QUESTION 1 

 

1.1    

 1.1.1 Upwards✓ (1) 

 1.1.2 Downwards✓ (1) 

1.2 Q✓ Weight is the only force acting on the rocket. ✓ (2) 

1.3 
 

 

 

  
 
 
 
 

 
(6) 

1.4  

 

 

  
 
 
 
 

 
(3) 

VERTICAL PROJECTILE MOTION 



QUESTION 2 
 

2.1   

2.1.1 0 N✓ (1) 

2.1.2 Downwards✓ (1) 

2.2   

 2.2.1 
 

 
 

 
 
 
 

 
(4) 

2.2.2 
 

 

 

  

 
(4) 

2.5  

 

 

  
 
 

 
(5) 

  
[15] 



QUETION 3 
 

3.1 An object which has been given an initial velocity and then it moves under 

the influence of the gravitational force only. ✓✓ 

 

 (2) 

3.2.1  

 

 

  
(3) 

3.2.2  

 

 

  
 
 
 

 
(4) 

3.3   

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(4) 

 [13] 



QUESTION 4 
 

4.1   

4.1.1  

 

(3) 

4.1.2  

 

(3) 

4.1.3 
 

 

(5) 

4.3  

 

 

  

(5) 

  [16] 



QUESTION 5 

 

5.1 0.5✓ (1) 

 
5.2 

 

 

 
(5) 

5.3 

 

(4) 

5.4 
 

 

(4) 

5.5 ✓✓✓  

  

 
(3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[15] 



 

 
 

ACTIVITY 1 

 

1.1 

 

PA = 6x 103 kg.m·s-1 East ✓✓ (2) 

 

1.2 East as positive 
 

 
Σpi = Σpf 

 
(mvi)1 + (mvi)2 = (mvf)1 + (mvf)2✓ 

 
6 x103 + (1500)(vi) ✓ = 1 x 103 + 2 x 103

✓ 

  
vi = -2 m·s-1 

vi = 2 m·s-1West✓ 

West as positive 

Σpi = Σpf 

(mvi)1 + (mvi)2 = (mvf)1 + (mvf)2✓ 

(-6 x103) + (1500)( vi) ✓ = - 1 x 103 + (-2 x 103) ✓ 
 

 

vi = 2 m·s-1 (4) 

Magnitude and direction of the velocity of truck B before collision = 2 m∙s-1 west✓  

1.3 Total Kinetic Energy Before Collision: 
 

 
Ektotal= 

1 
m v2 + 

1 
m v2 ✓ 

  

2 
1 i1 

2 
2 i 2 

 

= 
1 

(2000)(3)2 + 

2 

1 
(1 500)(-2)2

✓ = 9 000 + 3 000 = 12 000J✓ 
 

2 

Total Kinetic Energy After Collision: 

 
Ek= 

1 
m v 2 + 

1 
m v 2 

  

2 
1  f1 

2 
2  f 2 

 

= 
1  

(2 000)(0,5)2 + 
1 

(1 500)( 
2000 

)2
✓ = 1583,33 J ✓ 

2 2 1500 

Ektotal before collision not equal to Ektotal after collision – thus the collision is 

inelastic✓ (6) 

   [12] 

 

 

 

 

 

MOMENTUM AND IMPULSE 



 

 

 

Sol 2 

 

 2.1.1 

 

 

 

 

𝑃𝑟𝑖𝑛𝑐𝑖𝑝𝑙𝑒 𝑜𝑓 𝑐𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑚𝑒𝑐ℎ𝑎𝑛𝑖𝑐𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦. 

 

 

 

 

(1) 

2.1.2 𝑚1𝑣𝑖1 + 𝑚2𝑣𝑖2 = 𝑚1𝑣𝑓1 + 𝑚2𝑣𝑓2 

(1084 × 33) + (3437 × −28) = (1084 × −5) + 3437𝑣𝑓2 

𝑣𝑓2 = 16,02𝑚. 𝑠−1𝑊𝑒𝑠𝑡 

 

 

(4) 

2.1.3 POSITIVE MARKING FROM 4.1.2 
 

∑ 𝐸𝑘𝑖 =  
1

2
𝑚1𝑣𝑖1

2 +
1

2
 𝑚1𝑣𝑖2

2
 

 

                                 =
1

2
× 1084 × 332 +

1

2
× 3437 × 282

 

                            = 1 937 542 J   𝐎𝐫     1,94 × 106J  
 

∑ 𝐸𝑘𝑓 =
1

2
× 1084 × 52 +

1

2
× 3437 × 16,022

 

= 454 586,53 J /4,55 × 105J 
 

∑ 𝐸𝑘𝑖 ≠ ∑ 𝐸𝑘𝑖    ∴ 𝑡ℎ𝑒 𝑐𝑜𝑙𝑙𝑖𝑠𝑖𝑜𝑛 𝑖𝑠 𝑖𝑛𝑒𝑙𝑎𝑠𝑡𝑖𝑐 

 

 

 

 

 

 

 

 

(5) 

 

2.2.1 Product of the resultant/net force acting on an object and the time the net force acts on the 

object.  

(2) 

2.2.2 
𝐹𝑛𝑒𝑡 =

∆𝑝

∆𝑡
  

−2,1 × 105
 =

1200(−8 − 20)

∆𝑡
    

∆𝑡 = 0,16𝑠 

  𝐹𝑛𝑒𝑡 𝑎𝑛𝑑 ∆𝑣 𝑚𝑢𝑠𝑡 ℎ𝑎𝑣𝑒 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑠𝑖𝑔𝑛 

 

 

(4) 

 

2.3.1 𝑝 = 𝑚𝑣    

5 =
500

100
𝑣𝑖    

 𝑣𝑖 = 10𝑚. 𝑠−1 East 

 

 

 

(3) 

2.3.2 ∑ 𝑝𝑖 = ∑ 𝑝𝑓 

   𝑝𝑖𝑋 + 𝑝𝑖𝑌 = 𝑝𝑓𝑋+𝑝𝑓𝑌   

5 + 𝑝𝑖𝑌 = 2 + 4  

 𝑝𝑖𝑌 = 1𝑘𝑔. 𝑚. 𝑠−1𝑒𝑎𝑠𝑡 

 

 

 

(4) 

2.3.3 Net force.  

 

 

 

 

(1) 

 

 

 



 

          Activity 3 

 
 

 3.1.1 The energy an object has as a result of its motion. ✓✓   (2) 
 

 3.1.2 𝐸𝑘 =  
1

2
𝑚𝑣2
✓ 

          = 
1

2
(40)(0,5)2

✓ 

          = 5 J✓         (3) 

 3.1.3 𝐸𝑝 + 𝐸𝑘 𝑎𝑡 𝐴 + 𝑊𝑓 =  𝐸𝑝 + 𝐸𝐾 𝑎𝑡 𝐵✓ 

  40(9,8)(20✓) + 5 (c/o) ✓+ 𝑊𝑓 = ½ (40)(19,24)2  ✓ 

  Wf = –441,45 J✓        (5) 
 

 3.1.4 The product of the net force and the time over which it acts. ✓✓ (2) 

 3.1.5 Fnet △t = △p✓ 

  Fnet =1,4  = mvf  mvi✓ 

  = 40(0 – 19,24) ✓ 

  Fnet = 549,71✓ N left✓       (5) 

 3.2.1 The total linear momentum of an isolated system remains  

constant. ✓✓         (2) 

  

3.2.2 mt vit + mboard vboard ✓= (mt + mboard)vf✓ 

  45(1,5) + 5(–3,0) = 50 vf✓ 

  vf = 1,05 m·s-1 
✓right✓        (5) 

            [24] 

 

 

 

                
   
 
 
 
 
 
 
 
 

4.3.4 
𝐹𝑛𝑒𝑡 =

∆𝑝

∆𝑡
 ✓ 

=
2 − 5

2,4 − 1
    

𝐹𝑛𝑒𝑡 = −2,1428 = 2,14N                                                                                                                      

 

 

(3) 

4.3.5 ON (1) 

   



 

Q from 3.2 

 
 
 
 
            ACTIVITY 1 
 

1.1 For object N 

n = 
Q 

qe 
6 -19 

Q = (5 x 10 )(-1,6 x 10 ) ✓ 
-13 

= - 8 x 10 C ✓                                                                                    (2) 

ACCEPT NEGATIVE 

1.2 POSITIVE MARKING FROM 8.1 
-13 

Charge on / M (Q
M

) is +8 x 10 C ✓(2 or0)✓ (2) 

1.3 The electric field at a point is the (electrostatic) force experienced per unit✓      (1) 
positive charge placed at that point 
 

1.4 POSITIVE MARKING FROM 3.1 AND 3.2 
 
E = kQ ✓ 
r 2 
 
 
(9 x 109 )(8 x 10 13 ) 
EPM 
= 

✓ 
(0,25)2 

 
= 0, 12 N.C-1 to the right 
 
(9x109 )(8x10 13 ) 
EPN
= 

✓ 
(0,1)2 

 
 
= 0, 72 N.C-1 to the left 
 
Enet= EPM - EPN = 0, 12 – 0, 72 = - 0, 60 N.C-1 
= 0, 60 N.C-1 to the left✓ (4) 
 

 

 
 
 
 
 

 
 
 
 
 
 
 
 

ELECTROSTATICS 

Q from 3.1 



 

ACTIVITY 2 
 

2.1 

2.1.1              ✓✓ 

(2) 
 

 

2.1.2 Coulomb's law states that: the magnitude of the electrostatic force exerted by 

one point charge (Q ) on another point charge (Q ) is directly proportional to 
1 2 

the product of the magnitudes of the charges and inversely proportional to the 

square of the distance (r) between them ✓✓ (2) 

2.1.3 Fup = Fdown 

𝑘𝑞1𝑞2 

𝑟2 = 

 
mg✓ 

 

(9 x 109)(30 x 10−9)(100 x 10−9) 

ℎ2 ✓✓= (1, 5 x 10 

 
-3) (9, 8) ✓ 

h = 0, 043 m  ✓ (5) 

 

 
2.2 2.2.1 E6μC = 

𝑘𝑄 

𝑟2 ✓ 

(9 x 109)(6 x 10−6) 
E6μC = 

(0,09)2 ✓✓ 

E6μC = 6,67 x 106 N.C-1
✓ (4) 

𝑘𝑄 
2.2.2 E-2μC = 

 
E-2μC = 

 
 

𝑟2 

(9 x 109)(2 x 10−6) 
 

(0,04)2 ✓ 

E-2μC  = 1, 125 x 107 N. C-1
✓ 

Enet = 1, 125 x 107 – 6, 67 x 106
✓ 

Enet = 4, 58 x 106 ✓N. C-1towards charges or right✓                           (5) 

[18] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

ACTIVITY 3  

3.1      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: 

✓✓(2) 
 

3.2 F = 
kQ1Q2 

✓ 

r 2 

 

7, 2 x 10-6 = 
9 x 109 x Q x 16 x 109 

✓ 

(0,4)2 

QA = -8 nC. ✓ (3) 

3.3 Electric field at P due to A 

E = 
kQ 
✓ 

r 2 

 

9 x109 x 8 x 10−9 
= 

(0,3)2 
✓ = 800 N.C-1 ✓ 

Electric field at P due to B 

9 x 109 x 16 x 10−9 -1 
E = 

(0,7)2 
✓ = 293,88 N·C 

Net electric field at P 800 + 293,88 ✓= 1 093,88 N·C-1. ✓ (6) 

3.4 B TO A✓ (1) 

 

3.5 
8nC + 16nC 

= 12nC ✓✓ 
2 

4 nC electrons were transferred from B to A 
 

4 x 10−9 

1,6 x 10−19 
✓=2,5 x 1010

✓electrons                                                         (4) 

 

[16] 

 

 

 

            

 

 

 

 

 

 

 

 

 

 



 

440.74 Hz 
 

 
420 Hz 

           

                 ACTIVITY 1 

1.1 Doppler Effect ✓ 

Doppler Effect is 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.✓ ✓ (3) 

OR 

The change in the observed frequency when there is relative motion between the source 

and the observer. 

1.2 𝑓 = (
𝑣±𝑣𝐿)𝑓 ✓ OR 𝑓 = ( 

𝑣  
)𝑓 

𝑙 𝑣±𝑣𝑠 
𝑠 

 

𝑓 = 
340✓ 

 
(420)✓ 

𝑙 𝑣±𝑣𝑠  
𝑠 

𝐿 (340−16)✓ 

𝑓𝐿 = 440,74 𝐻𝑧✓ (5) 

1.3.1 Smaller than✓ (1) 

1.3.2 Increases ✓ (1) 

1.4 

 

CRITERIA FOR GRAPH 

Both axis correctly labelled with SI units ✓ 

Horizontal line at 440,74 Hz ✓ 

Horizontal line below 420 Hz ✓ 

420 Hz correctly indicated ✓ 

(4) 

                                                                                                                                                                                             [14] 

 
 
 
 
 
 
 
 
 
 
 
 

DOPPLER EFFECT 



 

OPTION 1 

   
   

   
    

 

  
340 - 240 

 

 

 

 
f ✓✓✓ 

 
 

fs = 1 073,52 Hz 
 
v = fλ ✓ 

340 = (1 073,52)λ ✓ 

λ = 0,32 m ✓ 

                 ACTIVITY 2 
 

2.1          It is the (apparent) 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 
An (apparent) change in(observed/detected) frequency (pitch),(wavelength) ✓ as 
a result of the relative motion between a source and an observer ✓ (listener). 

(2) 
2.2 

 
 

OPTION 2 

𝑓 =  
𝑣±𝑣𝐿) 𝑓 ✓ OR 𝑓 = ( 

𝑣  
) 𝑓 

𝐿 (
𝑣±𝑣 𝑠 𝐿 𝑣±𝑣 𝑠 

𝑠 𝑠 

3 650 = 
 340   340  

✓✓✓ 
  

 
340 - 240 

  
 

 

   s   

λ= 0,32 m ✓ 
(7) 

 

2.3 Greater than✓ (1) 

[10] 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Activity 3 
The change in frequency🗸 (or pitch) (of the sound) detected by a listener because the source and the listener 

have different velocities relative to the medium of propagation. 🗸 OR 

                  3.1 An (apparent) change in (observed/detected) frequency (pitch), as a result of the relative motion 
between a source and an observer (listener).                                                                                (2) 
3.2 Towards                                                                                                                                      (1) 
3.3                                                                                                 

 

 
 
 
 
 
 
 

 

                    (5) 
 
     3.4   

OPTION 1 
Δ𝑥 

Δ𝑡 = 
𝑣 

350 
Δ𝑡 = ✓ 

70 
Δ𝑡 = 5 𝑠 ✓ 

OPTION 2 
Δx = viΔt + ½ aΔt2 

350 = 70Δt + 0 ✓ 
Δt = 5 s ✓ 

OPTION 3 
𝑣𝑖 + 𝑣𝑓 

Δ𝑥 = ൬  ൰ Δ𝑡 
2 

70 + 70 
350 = ൬ ൰ Δ𝑡 ✓ 

2 
Δ𝑡 = 5 𝑠 ✓ 

                                                                                                                                               (2) 
 

 
 
 
 

 
  
 

                                  Activity 1 

 1.1.1 Electrical energy to kinetic (mechanical) energy√√ (2) 

 1.1.2 Flemmings left hand motor rule√ (1) 

 1.1.3 Anti-clockwise√ (1) 

 1.1.4 Split ring commutator√ – it allows the armature/coil to continue to 

  turn/rotate in one direction√ 

  It does this by changing the direction of current in the coil every half 

  turn. √ (3) 

 1.2.1 There is a changing magnetic flux linkage through the coil. √√ (2) 

1.2.2 Cos Shape (may start with negative emf) P Q R S T correct axes 

labeled√√√ 

(one mark only if sine graph) 
 
 
 

𝑓 =  

𝑣 ± 𝑣𝐿 

𝑣 ± 𝑣 
𝑓 ✓  

 

3 148 ✓ = 
340 + 0 

340 − 𝑣𝑠 
340 − 0 

𝑓𝑠 ✓ 

2 073 ✓ = 𝑓𝑠 ✓ 
340 + 𝑣𝑠 

Solve for vs: ∴ vs = 70 m∙s-1 ✓ 

ELECTRODYNAMICS 



 

 
 
 
 
 

 
(3) 

 

1.2.3  Option 1 

 
𝑉 = 

𝑉𝑚𝑎𝑥
✓ 

𝑟𝑚𝑠 √2 
𝑉 = 

24
✓ 

𝑟𝑚𝑠 √2 

𝑉𝑟𝑚𝑠 = 16,97 𝑉 

𝐼 = 
𝑉𝑟𝑚𝑠
✓ 𝑟𝑚𝑠 𝑅 

𝐼 = 
16,97
✓ 𝑟𝑚𝑠 265 

𝐼𝑟𝑚𝑠 = 0,064 𝐴✓ 

Option 2 
𝐼 = 

𝑉𝑟𝑚𝑠
✓ OR 𝐼 = 

𝑉𝑚𝑎𝑥
✓ 

𝑟𝑚𝑠 𝑅 𝑟𝑚𝑠 √2 𝑅 
 

24✓ 
𝐼𝑟𝑚𝑠 = 

√2(265)✓ 
𝐼𝑟𝑚𝑠 = 0,064 𝐴✓ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(5) 

 
 

1.3.4 POSITIVE MARKING FROM QUESTIONS 8.2.3 

Option 1 
𝑃𝑎𝑣𝑒 = 𝑉𝑟𝑚𝑠𝐼𝑟𝑚𝑠✓ 

𝑃𝑎𝑣𝑒 = 16,97𝑥0,064✓ 
𝑃𝑎𝑣𝑒 = 1,09 𝑉✓ 

Option 2 
𝑃𝑎𝑣𝑒 = 𝐼2 𝑅✓ 

𝑟𝑚𝑠 

𝑃𝑎𝑣𝑒 = (0,064)2265✓ 
𝑃𝑎𝑣𝑒 = 1,09 𝑉✓ 

Option 3 
𝑃 =  𝑉

2 
𝑠
✓ 

𝑟𝑚 
𝑎𝑣𝑒 𝑅 

2 

𝑃 = 
(16,97) 

✓ 𝑎𝑣𝑒 625 

𝑃𝑎𝑣𝑒 = 1,09 𝑉✓ 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
(3) 

 
    [20] 

     

 

 



 

            QUESTION 2 

            2.1.1 Electrical (energy) to mechanical / kinetic (energy) ✓ 

               2.1.2 Mechanical / kinetic (energy) to electrical (energy) ✓ 

            2.1.3 Motor effect ✓ 

           2.1.4 Electromagnetic induction ✓       (4) 

           2.2 DC generator (dynamo)✓         (1) 
 
           2.3 X  Armature OR  Coil✓        (1) 
 
      
          2.4.1 (Y) Carbon brushes ensure that the coil is connected to the external  

circuit. ✓✓            (2)  

   
          2.4.2 Z) Split ring or commutator ensures that the direction of the current  

in the external circuit remains the same. ✓✓                (2) 
 

          2.5.1 Vrms =  
𝑉𝑚𝑎𝑥

√2
✓         

             =  
12,73

√2
 ✓ 

     = 9,00 V ✓           (3) 
 
 
 
 
 
 
 
 
 
 
2.5.2 Positive marking from 9.5.1 
 

OPTION 1  
 
 

𝑅 =  
𝑉𝑟𝑚𝑠

𝐼𝑟𝑚𝑠
 

25 =  
9

𝐼𝑟𝑚𝑠
 

𝐼𝑟𝑚𝑠 = 0,36 A 
 
 
 
 

OPTION 2 
 
Pave = VrmsIrms 

             =  9(0,36) 
         = 3,24 W 
 

𝑃𝑎𝑣𝑒  =  
𝑉𝑟𝑚𝑠

2

𝑅
 

            =
(9)2

25
 

            =  3,24 𝑊  

OPTION 3 
 

𝑷𝒂𝒗𝒆  =  𝑰𝒓𝒎𝒔
𝟐 𝑹 

= (𝟎, 𝟑𝟔)𝟐(𝟐𝟓) 
=  𝟑, 𝟐𝟒 𝑾 

 

             (3) 

   

 

          [16] 
  

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 
✓ 

✓ 

 



 

 OPTICAL PHENOMENON  

 
  
                  ACTIVITY 1 [SOLUTIONS] 
 

1.1     ±11, 8 x 10-19 J (Accept any value from 1,8 to 12 × 10-19 J) ✓                             (1) 

 

1.2 As the wavelength of the incident radiation increases the maximum kinetic energy of 

the emitted electrons decreases. ✓ 

Do not accept an answer which states that these variables are inversely proportional 

to one another. 

Also the candidates cannot state that 'As the maximum kinetic energy of the emitted 

electrons decreases, the wavelength of the incident radiation increases.'✓                                                                            

(2) 

 

1.3 The longer the wavelength of the incident radiation the lower the frequency and the 

lower the energy of the photons ✓therefore the emitted electrons will have less 

kinetic energy since Ek = Elight – Wo= (Wo =constant for a particular metal.)✓ 
The manipulated formula must be shown to obtain full marks✓                           (2) 

1.4 Alternative 1 

λ= 4, 9 x 10-7 m (x-intercept) 

fo = 
c 
✓ 

 
         3 x 108 

              = 
4,9 x 10−7 

✓ 

                   = 6, 12 x 1014 Hz✓ (3) 

1.5 Wo = h.fo✓ 

= 6,6x 10-34 x 6, 12 x 1014  (c.o.e. from 2.4) 

                           Wo = 4, 04 x 10-19 J✓ (3) 

 

 

[11] 
              ACTIVITY 2 

 

2.1   The work function is the minimum amount of energy needed to emit an electron 

from the surface of a metal. √√ (2) 

2.2 frequency of incident radiation√ (1) 
 

 

2.3 Gradient = 
y 

 
x 

J 

s−1 

 

√= J.s √= N.m.s (2) 

 

Note: the gradient of the line (m) is equal to Planck’s constant, h 

 

∴ 𝐸𝑘 = ℎ𝑓 – (ℎ𝑓0 ) 

 

(y = mx + c where m is equal plank’s constant) 

 



 

2.4 Wo = hfo √ 

 

= (6,6 × 10-34 )(1,05 × 1015) √√ 

 

= 6,93 × 10-19 J√ 

 

therefore zinc√                                                                              (5) 

 

2.5 Ek = hf – Wo√ 

 
½ m v 2 = h 

c 
– Wo√ 

 

e e 
 

 
(0,5) (9,1 × 10-31)(2,77 × 105)2 √√= (6,6 × 10-34)(3 × 108)/(475 × 10-9) √ – Wo 

 

3,49 × 10-20 = 4,17 × 10-19 – Wo 

 

Wo = 3,82 × 10-19 J√ 

 

Hence metal is sodium√.                                                                   (6) 

 

      [16] 
QUESTION 3 

3.1 The process whereby electrons are ejected from a metal surface ✓ when light of suitable frequency 
is incident/shines on the surface. ✓                                                                                                             (2) 

 3.2 7,48 x 10-19 (J) ✓  
3.3 E = W0 + Ekmax (= W0 + ½mv2

max) ✓ 

When Ek = 0, E = W0✓                                                                                                                                     (3) 

3.4 Mass (of photo-electron) ✓                                                                                                                    (1) 

3.5 OPTION 1 
Gradient = ½m ✓ 

11,98x 10-19 - 7,48 x10-19 ✓ 

✓ = ½(9,11 x 10-31) ✓ 
X - 0 

X = 0,9868 ✓ 

 

 OPTION 2  

E = W0 + ½mv2
max ✓  

11,98 x 10-19 
✓ = 7,48 x 10-19

✓ + ½(9,11 x 10-31) v2
✓ [or ½(9,11 x 10-31)X]  

4,5 x 10-19 = 4,56 x 10-31v2  

v2 = 0,9868 x 1012  

X = 0,9868 ✓ (0,99) (5) 

    3.6     Remains the same ✓                                                                                                                                      (1) 
     3.7    Increases ✓                                                                                                                                                      (1) 
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