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PRELIMINARY EXAMINATION 
24 AUGUST 2020 

 
 
 

PHYSICAL SCIENCES: PAPER I 
 
Time: 3 hours 200 marks 
  
 

MEMORANDUM 
 
QUESTION 1  
 

1.1 B 
1.2 A 
1.3 D 
1.4 D 
1.5 A 
1.6 D 
1.7 A 
1.8 C 
1.9 B 
1.10 A 
     [20] 
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Maris Stella 

QUESTION 2   
 
2.1 2.1.1 The rate of change  in velocity . (2) 
  
 2.1.2 𝑎 =   ݐ𝑎݀݅݁݊ݎ݃

  𝑎 = (2)−(0)(4)−(0)  

ࢇ   = ૙, ૞ m·s−2  right  (4) 
 
௡௘௧ܨ 2.1.3  = ݉𝑎  
ܨ   cos 30 = (25)(+0,5)  
ࡲ   = ૚૝, ૝૜ N  (4) 
 
2.2 2.2.1 The length of the path travelled.   (2) 
  
 2.2.2 ℓ = Δ0)ݔ − 7 s) = 𝑎݁ݎ𝑎  

  ℓ = 12 (4)(+2) +(3)(+2)  

  र = ૚૙ m   (4) 
 
2.3  
 
 
 
 
 
 
 
 
 
     (4) 
 
2.4 Take toward Y as positive. 
 Arya:   Jemma: 
௜ݒ  = ௜ݒ  3+ = 0 
௙ݒ  = ௙ݒ  3+ = 

 𝑎 = 0   𝑎 = −0,22 
 Δݔ = +(15 − ݔΔ (ݔ =  ݔ−
 Δݐ = ݐΔ   ݐ =  ݐ
 Δݔ = ݔΔ  ݐ௜Δݒ = ݐ௜Δݒ + 12 𝑎Δ2ݐ  

 +(15 − =  (ݔ =  (ݔ−)  ݐ(3+) 0 + 12   2ݐ(0,22−)

 ࢚ = ૝, ૜૛ s    (6) 
    [26] 
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Maris Stella PLEASE TURN OVER 

QUESTION 3   
 
3.1 The distance measured from a reference point  with direction . (2) 
 
3.2 Ground    (1) 
 
3.3 25 s     (1) 
 
3.4 For the motion from A to B: 

 Δݔ = (௩೔+௩೑2 ) Δݐ  

 Δݔ = ((0)+(+30)2 ) (15)  

 Δݔ = 225 m 
 
 For the motion from B to C: 

 Δݔ = (௩೔+௩೑2 ) Δݐ 
 Δݔ = ((+30)+(0)2 ) (10)  

 Δݔ = 150 m 
 
ࢎ  = ૜ૠ૞ m    (6) 
 

3.5 Δݔ = ݐ௜Δݒ + 12 𝑎Δ2ݐ  

 (−300) = 0 + 12 (−9,8)Δ2ݐ  

 ઢ࢚ = ૠ, ૡ૛ s   (4) 
 

௙2ݒ 3.6 = ௜2ݒ + 2𝑎Δݔ  

௙2ݒ  = (0)2 + 2(−9,8)(−300)  

ࢌ࢜  = ૠ૟, ૟ૡ m·s−1  down  (5) 

 
3.7  
 3.7.1 • Moves downward  
  • Slows down  
  • Accelerates upward  (3) 
 
 3.7.2 When object A exerts a force on object B, object B simultaneously 

exerts a force on object A that is equal in magnitude and opposite in 
direction.   (2) 

 
 3.7.3 • According to Newton’s third law  
  • as the engine exerts a downward force on the exhaust gases  
  • the exhaust gases exert an upward force of equal magnitude on the 

engine (and thus Grasshopper)  
  • Which is the cause of the thrust  (3) 

    [27] 
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Maris Stella 

QUESTION 4   
 
4.1 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.  (2) 
 
4.2 Horizontally right applied force  
 Vertically down weight  
 Friction down the slope  
 Normal force perpendicularly away from slope  (4) 
 
4.3 35°     (1) 
 
4.4 4.4.1 The perpendicular force  exerted by a surface on an object in  
  contact with it.  (2) 
  
⊥௔௣௣ܨ 4.4.2  = 25 sin 35  

⊥࢖࢖ࢇࡲ   = ૚૝, ૜૝ N  (2) 

 
ேܨ 4.4.3  = ⊥௚ܨ +  ௔௣௣⊥ ܨ

ேܨ   = (1,5 × 9,8 × cos 35) + (14,34)  
ࡺࡲ   = ૛૟, ૜ૡ N  (4) 
 
௙ܨ 4.5 + ∥௚ܨ =   ∥௔௣௣ܨ
௙ܨ  = (25 cos 35)  −(1,5 × 9,8 × sin 35)  

ࢌࡲ  = ૚૛, ૙૞ N  down the slope  (4) 

    
௙௦maxܨ 4.6 =  ே ܨ௦ߤ

௙௦maxܨ  = (0,75)  (1,5 × 9,8 × cos 35)  

௙௦maxܨ  = 9,05 N  

∥௚ܨ  = 8,43 <  ௙௦max so block will not move  (5)ܨ

    [24] 
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Maris Stella PLEASE TURN OVER 

QUESTION 5   
 
5.1 5.1.1 The work done by a net force on an object  is equal to the change  
  in the kinetic energy of the object . (2) 
  
 5.1.2 ௡ܹ௘௧ = Δܧ௄  
  ௔ܹ௣௣ + ௚ܹ + ௙ܹ = Δܧ௄ 

  ௔ܹ௣௣ + ݔ௚Δܨ cos ߠ + ݔ௙Δܨ cos ߠ = 12 ௙2ݒ݉ − 12   ௜2ݒ݉

  ௔ܹ௣௣ + (80 × 9,8)(25) cos(110)+(70)(25) cos(180)= 12 (80)(5)2 − 12 (80)(2)2 

࢖࢖ࢇࢃ   = ૢ ૛ૢ૜, ૞ૢ J  (6) 

 
 5.1.3 ௔ܹ௣௣ = ݔ௔௣௣Δܨ cos   ߠ

  (9293,59) = ௔௣௣(25)ܨ cos 30  

࢖࢖ࢇࡲ   = ૝૛ૢ, ૛૞ N  (4) 

 
5.2 5.2.1 The rate  at which work is done (OR energy transferred) . (2) 
  

 5.2.2 ܲ = ௐΔ௧  

  ܲ = (9293,59)(7,14)   

ࡼ   = ૚ ૜૙૚, ૟૛ W  (4) 
 

 5.2.3 % efficiency = ௉೚ೠ೟௉೔೙ × 100  

  % efficiency = (1301,62)(2000) × 100 (conv) 

ܡ܋ܖ܍ܑ܋ܑ܎܎܍ %   = ૟૞, ૙ૡ %  (3) 
    [21] 
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Maris Stella 

QUESTION 6   
 
6.1 The force per unit positive charge.  (2) 
 

ெܧ 6.2 = ௞ொಾ௥2   

ெܧ  = (9×109)(4×10−9)(15×10−3)2   

ࡹࡱ  = ૚, ૟ × ૚૙૞ N·C−1  east  (5) 
 
6.3 Take east as positive. 

௡௘௧ ܧ⃗  = ெ ܧ⃗ +  ே  ܧ⃗

 (+2 × 105) = (+1,6 × 105) +  ே  ܧ⃗

ே ܧ⃗  = 4 × 104 N·C−1  
 

ேܧ  = ௞ொಿ௥2  

 (4 × 104) = (9×109)ொಿ(45×10−3)2  

ࡺࡽ  = ૢ × ૚૙−ૢ C   (5) 
 
6.4 Negative    (1) 
 

௡௘௧ܧ 6.5 = ி೙೐೟௤   

 (2 × 105) = ி೙೐೟(1,6×10−19)  

࢚ࢋ࢔ࡲ  = ૜, ૛ × ૚૙૚૝ N  west  (4) 
    [17] 
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QUESTION 7   
 
7.1 The total energy supplied per coulomb of charge by the cell.  (2) 
 

்ܫ 7.2 = ௏2ோ3  

்ܫ  = (15)(1,5)  

ࢀࡵ  = ૚૙ A    (3) 
 
7.3 1ܸ = ்ܸ = ݂݁݉ −   ݎ்ܫ
 1ܸ = (35) − (10)(0,3)  
૚ࢂ  = ૜૛ V    (4) 
 
7.4 A material’s opposition to the flow of electric current.  (2) 
 
7.5 ∥ܸ = ்ܸ − 2ܸ 

 ∥ܸ = (32) − (15)  

 ∥ܸ = 17 V  

 

 ܴ∥ = ௏∥ூ೅ 

 ܴ∥ = (17)(10)  

 ܴ∥ = 1,7 Ω  

 

 
1ோ∥ = 1ோ1 + 1ோ2 

 
1(1,7) = 1ோ1 + 1(8)  

૚ࡾ  = ૛, ૚૟ Ω   (6) 
 

2ܫ 7.6 = ௏∥ோ2  
2ܫ  = (17)(8)   

૛ࡵ  = ૛, ૚૜ A   (3) 
 
7.7 ௥ܲ =   ݎ2்ܫ
 ௥ܲ = (10)2(0,3)  
࢘ࡼ  = ૜૙ W    (4) 
 
7.8  
 7.8.1 Decrease  (2) 
  
 7.8.2 • From the equation 2ܸ =   as ܴ3 is constant  ்ܫ ߙ we get 2ܸ 3்ܴܫ
  • The current has decreased  
  • So, 2ܸ also decreases  (3) 

    [29] 
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QUESTION 8  
 

8.1 A representation of the magnitude and direction of the magnetic field.  (2) 
 
8.2  
 8.2.1 • As the rod is pulled to the left, the area of the loop exposed to the 

magnetic field decreases (changes)  
  • This causes the magnetic flux through the loop to decrease 

(change)  
  • According to Faraday’s law  
  • This change in magnetic flux causes an emf to be induced  
  • Because, the loop is closed (closed circuit), this emf causes a 

current to be induced  (5) 
  
 8.2.2 Out of the page  (2) 
 
 8.2.3 Up   (2) 
 
     (2) ܫ3 8.3
 

8.4 
14      (2) ܫ

 
8.5  
 8.5.1 The motor effect  (1) 
 
 8.5.2 Left   (2) 
 
 8.5.3 Out of the page  (2) 
    [20] 
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QUESTION 9  
 

9.1  
ܧ 9.1.1  = (−1,51) − (−13,6)  
ܧ   = 12,09 eV  

ࡱ   = ૚, ૢ૜ × ૚૙−૚ૡ J  (3) 
 

ܧ 9.1.2  = ℎ௖ఒ   

  (1,93 × 10−18) = (6,6×10−34)(3×108)ఒ   

ࣅ   = 102,59 nm  (4) 
 
9.2  
 9.2.1 The minimum amount of energy needed to emit an electron from the 

surface of a metal.  (2) 
 
ܧ 9.2.2  = 0ܹ +  ௄max ܧ

  ℎ݂ = 0ܹ + 12 max2ݒ݉   

  (6,6 × 10−34)(1,2 × 1015) = (6,9 × 10−19)  + 12 (3,1 × max2ݒ(10−31   

ܠ܉ܕ࢜   = ૡ, ૚૚ × ૚૙૞ m·s−1  (6) 
 
 9.2.3 Increase   (1) 

    [16] 
 

     Total: 200 marks 
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