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 QUESTION 1 - GR 20 MARKS 

Answer these questions on the multiple-choice answer sheet below. Make a cross (X) in the box 
corresponding to the letter that you consider to be correct.  

A B C D 

 

1.1 A B C D 
 

1.2 A B C D 끫룆2 =  
2ாೖ௠  ∴ 끫룆 =  �2ாೖ௠  ∴ 끫룆′ =  �22ாೖ௠  ∴ 끫룆′ =  √2 �2ாೖ௠ ݏ  ∝ 끫룆 

1.3 A B C D 
 

1.4 A B C D 
 

1.5 A B C D 
 

1.6 A B C D 
 

1.7 A B C D 
 

1.8 A B C D 
 

1.9 A B C D 
 

1.10 A B C D 
 

  

Here the option C has been marked as an example  
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Grade 12 2 of 12 Physics Prelim Exam 

QUESTION 2 - ZN 15 MARKS 

2.1 Vector - physical quantity that has both magnitude and direction  (2) 

2.2 2 m east (2) 

2.3  Rate of change of displacement. or Rate of change of position/Rate of displacement. (2) 

2.4 ܽ𝑎𝑎݁݁݃ܽݎ 끫룆𝑣𝑣݈ݕݐ݅ܿ݋ =
௦௧ =  

2 ௖௢௘2  = 1 ݉ ∙  1 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 (3)−ݏ

2.5 ܽ𝑎𝑎݁݌ݏ ݁݃ܽݎ𝑠𝑠𝑠𝑠݀ =
௧𝑡𝑡௧௔௟ ௗ௜𝑑𝑑𝑑𝑑𝑑𝑑௡𝑑𝑑𝑑𝑑௧ =  

గ (1)2  = 1,57 ݉ ∙  1  (4)−ݏ

2.6 1,57 ݉ ∙  1 south (2)−ݏ

 

QUESTION 3 - ZN 17 MARKS 

= ݏ 3.1 𝑡𝑡ݑ +
12 𝑔𝑔𝑡𝑡2 

 −18 = (2,8)ݑ +
12 (− ܖ܏ܑܛ ܍ܕ܉ܛ)9,8)(2,8)2 

 20,42 =  ݑ2,8

= ݑ  7,29 ݉ ∙  1 (4)−ݏ

3.2 끫룆2 = 2ݑ +  2ܽ𝑎𝑎 

 02 = 7,29 𝑐𝑐𝑐𝑐𝑐𝑐2 +  ݏ(9,8−)2 

ݏ  = 2,71 ݉ 

 ℎ𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑡𝑡 ܾܽ𝑎𝑎𝑎𝑎݁ ݓ𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 = 18 + 2,27 = 20,71 ݉ (4) 

3.3   (5)  

 

  

0 

7,29ܗ܋𝐜𝐜 

v 

 (݉ ∙  (1−ݏ

Max height 

Bigger area 
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Grade 12 3 of 12 Physics Prelim Exam 

3.4  Sketch the corresponding displacement-time graph. Consider the top of the building as the 

position where the displacement is zero.  (4)  

 

 

  

s (m)0     t(s) 

Short up 

Longer down Start at zero 

hence going 

below x-axis 

bounce 
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Grade 12 4 of 12 Physics Prelim Exam 

QUESTION 4 - ZN 14 MARKS 

4.1 D-E or 8 – 10 s (1) 

4.2 acceleration - the rate of change of velocity   (2) 

4.3  AB – (uniform) acceleration north 

BC greater (uniform) acceleration south (3) 

4.4 Twice (2) 

ࢋࢉ࢔ࢇ࢚࢙࢏ࡰ 4.5 = 𝐴𝐴𝐴𝐴𝐴𝐴ܣ  = (
12 𝑏𝑏 × ℎ) + (

12 𝑏𝑏 × ℎ)  

𝐴𝐴𝐴𝐴𝐴𝐴ܣ  = �12 (±3.6 − 2) × 4� + �12 (4 − ±3.6)  × 1� 

𝐴𝐴𝐴𝐴𝐴𝐴ܣ  =  ±3,4 m (3) 

 

4.6  (4) 

 

 

  

 

 

 

 
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Grade 12 5 of 12 Physics Prelim Exam 

QUESTION 5 - KH 27 MARKS 

5.1.1  (3) 

The friction force that the surface exerts parallel to the object increases as the applied 
force increases 

Just before/as the object starts to move.  

The friction force is at maximum force, this is the maximum static friction.  

5.1.2 LESS THAN  (1) 

5.1.3 How would it be possible to increase the maximum static friction on the box, without 

changing the materials? 

Use a suitable equation to help you explain.  (3) 

By pushing down on the box OR adding mass to the box to 

increase the normal force on the box.  ܨ௙ = ேܨ ே, henceܨߤ ∝  ௙ܨ

5.1.4 Name and describe the reaction force to the frictional force on the box. (2) 

Frictional force 

The friction of the box on the table to the RIGHT 

5.2 A car has an ornament hanging from the inside mirror by a string. The car accelerates from 

a stop street to 20 m.s-1, in 5 seconds.  

5.2.1 State Newton’s first law. (2) 

An object continues in a state of rest or uniform (moving with constant) velocity  
unless it is acted upon by a net or resultant force  

5.2.2 Explain why the ornament moves backwards while the car is accelerating. (3) 

The net force is on the car and not the object.  

The inertia of the object prevent the object from accelerating with the car 
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Grade 12 6 of 12 Physics Prelim Exam 

5.2.3 What angle θ does the string make with the vertical? (5) 끫룆 = ݑ + ܽ𝑎𝑎 

20 = 0 + ܽ5 ܽ =  4 ݉ ∙  2−ݏ

 

௖𝑐𝑐௥ܨ = ݉𝑚𝑚 ܨ௖𝑐𝑐௥ = ݉4 ܨ௚ = ݉9.8 

 

tanθ =
ி೎ೌೝி೒  

tanθ =
݉4݉9.8

 θ = 22,2° 

 

 

5.3 A box weighing 80 N rests on a table. A rope tied to the box runs vertically upward over the 

pulley and a weight is hung from the other end. 

5.3.1 Define normal force. (2) 

the perpendicular force  exerted by a  surface on an object in contact with it  

 

5.3.2 Draw a free-body diagram of all the forces acting on the box. (3) 

 

5.3.3 Determine the normal force if the mass of the weight is 3 kg. (3) ܨ௚ = ௚ܨ 9.8݉ = 3 × ௚ܨ 9.8 = 29,4 ܰ = ܶ 

ܰ = 𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡ݓ − ܶ ܰ = 80 − 29,4 ܰ =  𝑢𝑢ݑ ܰ 50,6

 

 

 

 

  

Normal force 

weight 

Tension 

 minus 1 per errors 
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Grade 12 7 of 12 Physics Prelim Exam 

QUESTION 6 - SG 14 MARKS 

6.1  

 

6.2 To obtain a straight line graph.  (1) 

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺݊𝐺𝐺ܩ 6.3 =  
Δ௬Δ௫ 

Substitution of two points 

Answer in the range of 2,9 – 3,1 

(Unit: m.s-2) (3) 

6.4 끫룆2 = 2ݑ +  2ܽ𝑎𝑎 

 끫룆2 = 2ܽ𝑎𝑎 v not u! ܩ𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺݊𝐺𝐺 =  
Δ끫룆2ݏ 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺݊𝐺𝐺ܩ  = 2ܽ 

2,9 𝑐𝑐𝑐𝑐𝑐𝑐 = 2ܽ ܽ = 1,48 ݉ ∙  2  (4)−ݏ

graph of velocity2 and distance 

X&Y - SCALE 

X&Y - LABEL 

LOBF 

PLOT (20;59) 

PLOT (50;148) 
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Grade 12 8 of 12 Physics Prelim Exam 

QUESTION 7 - SG 35 MARKS 

7.1.1  Between 1,8 - 1,925 seconds  only 1 mark if a single time is given (2) 

7. 1.2  pfinal = p1 + p2 

 = (0,306)(0,423)  + (0,250)(0,085)  

 =0,151 kg.m.s-1  (4) 

7. 1.3  A collision in which both momentum and kinetic energy are conserved  (2) 

7. 1.4  Ekinitial= 1/2mv2 + 1/2mv2       Ekfinal = 1/2mv2 + 1/2mv2 

 =(0) + (0,5)(0,25)(0,477)2 = (0,5)(0,306)(0,423)2 + (0,5)(0,25)(0,085)2 

 = 0,028 J = 0,028 J  

 (minus 1 if not 3 decimal points) 

 The collision was elastic as the kinetic energy of the system was conserver.  (5) 

7. 1.5  The product of the net force and the contact time  (2) 

7. 1.6  FnetΔt = Δp 

 F (0,125)= (0,306)(0,423-0) 

 = 1,04 N     OR 

 ܽ = ݉ =  
Δ௬Δ௫ =  

0,423−01,925−1,8 = 3,38  (3) 

𝑛𝑛𝑛𝑛௧ܨ  = ݉ܽ = 0,306 × 3,38 = 1,04 ܰ  
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Grade 12 9 of 12 Physics Prelim Exam 

7.2.1   The work done by a net force on an object is equal to the change in the kinetic energy 

of the object.  (2)  

7.2.2 Ekx = ½mv2  Ekwater= ½mv2  OR 끫룆2 = 2ݑ +  2ܽ𝑎𝑎 

 = 12(300)(2)2 = 12(300)(5)2 a= 0,875 m/s 

 = 600 J   = 3750 J  ܨ𝑛𝑛𝑛𝑛௧ = ݉ܽ = 300 × 0,875 

 ΔEK = 3750 – 600   =262,5 N 

 = 3150 J   

 Wnet = Fnet . Δݔ = Δ Ek  

 Fnet x 12 = 3150  

 Fnet = 262,5 N    (5)  

7.2.3 Fnet = Fg//slope- Ff  

 262,5coe = 300 (9,8) (sin 20º)  – Ff  

 262,5 = 1005,54 – Ff  

 Ff = 1005,54 - 262,5  

 = 743,04 N  (3)  

7.2.4a ΔEp= mgh  

= 300 x 9,8 x 5  
= 14 700 J  

 Total W = 14700 + 15 000  
= 29 700 J  

 ܲ =
ௐ௧  

 ܲ =
2970020  

= 1485 W  (4)  

7.2.4b  %𝑒𝑒݂݂𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 =  
௉೚ೠ೟௉೔೙  × 100 

93 =  
1485ܗ܋𝐜𝐜𝑖ܲ𝑖𝑖𝑖  × 100 

Pin = 1596,77 W   (3)  
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Grade 12 10 of 12 Physics Prelim Exam 

QUESTION 8.1 - KH  15 MARKS 

8.1.1  (4) ܲ = ܸ × ܲ ܫ = 7,4 × 2 ܲ = 14,8 ܹ 

ܹ = ܲ × 𝑡𝑡 ܹ = 14,8  × (240 × 60) ܹ =  ܬ 213120

 

8.1.2  (3) 

 ܴ =  
௏ூ ܴ =  
7,4

2
 ܴ =  3,7 Ω 

Graph of Current vs. Potential difference for an LED. 

 

8.1.3  (3) 

No, as the temperature current  through  the LED is NOT directly proportional to the 

potential difference  across  the  LED 

8.1.4  (2) 

0,015 (A) only 1 mark if 15 mA 

8.1.5  (3) 

 

 pd across resistor = 7,4 – 2,2 = 
5,2 V ܴ = ܫܸ   ܴ =  

5,2

0,015ܗ܋𝐜𝐜 ܴ =  346,67 Ω 

 

ܲ =  
ܸ2ܴ

 

ܲ =  
1,32
2,11

 ܲ =  0,8 ܹ 
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Grade 12 11 of 12 Physics Prelim Exam 

QUESTION 8.2 - FMC  15 MARKS 

8.2.1  (2) 

1ܴ𝑅𝑅 =
1𝑟𝑟 +

1𝑟𝑟 

1ܴ𝑅𝑅 =
1

0,65
+

1

0,65
 ∴ ܴ௣ = 0,325 Ω 

8.2.2  (3) ܴ =  
ܸ2ܲ

 ܴ =  
1,32
0,8

 ܴ = 2,11 Ω ்ܴ  = ܴ𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 + 𝑟𝑟 ்ܴ  = 2,11 Ω + 0,325 Ω ்ܴ  = 2,44 Ω 

8.2.3  (3) 

= ܫ
ܸܲ

= ܫ 
0,8

1,3
= ܫ   ܣ 0,62

𝑖ܸ𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = × ܫ ܴ 𝑖ܸ𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 0,62 × 0,325  𝑖ܸ𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 0,2 ܸ 

 

:𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ܥ ܻ𝑌𝑌𝑌𝑌, 𝑙ܸ𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = ߝ  −  𝑖ܸ𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖  𝑙ܸ𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 1,5 − 0,2 = 1,3 ܸ 

 

8.2.4  (3) 

(Cells must be added) in parallel  

Because: 

more energy stored in the bank of cells / less power from each cell 

without increasing the voltage across the bulb 

𝐶𝐶𝐶𝐶𝐶𝐶ܥ (4)  8.3 = ݇𝑘𝑘ℎ × 𝐶𝐶𝐶𝐶𝐶𝐶ܥ 𝑢𝑢𝑢𝑢𝑢𝑢 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝ݑ = 2,2 × 10 ×
269

100
 ܥ𝑜𝑜ݏ𝑠𝑠 = ܴ 59,18 
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Grade 12 12 of 12 Physics Prelim Exam 

QUESTION 9 - FMC 28 MARKS 

9.1.1 Dots equally spaced on the top 
Crosses equally spaced on the bottom (2) 

9.1.2 2 arrows, parallel and N to S 
Force pointing down (can be anywhere) (4) 

9.1.3 The wire would need to parallel to the magnetic field,  

so that the angle was zero, F = IℓBsinϴ.  (3) 

9.2.1 Clockwise (2) 

9.2.2 Brushes, conducts current to and from the split ring commutator while allowing the commutator 
to turn. (2) 

9.3.1 The induced current flows in a direction so as to set up a magnetic field to oppose the change 
in magnetic flux.  (2) 

9.3.2a Clockwise (2) 

9.3.2b The external magnetic field is into the page,  
and decreasing (inside the loop) 
Therefore the induced current need to produce a magnetic field into the page (to oppose the 
change in magnetic flux.) (3) 

9.4 

  (3) 

 

9.5.1 
௏೛ே೛ =  

௏ೞேೞ 151200 =  
௏ೞ3000 

Vs = 37,5 V (3) 

9.5.2 Vp Ip = Vs Is 

Is = 0,4 mA (2) 

 

 

 

 

φ starts negative 

zero at 90 

max positive at 180 
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