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NOTE: ALTERNATE CORRECT ANSWERS MUST BE CONSIDERED.   
 
 
QUESTION 1:  MOVEMENT 
 
1.1 1.1.1 

 

 
 
 
 
ü Correct substitution  
 
ü Negative answer only  

    
 
 
 
 
 
 
  (2) 

 
 1.1.2 

.  

 
 
 
 
ü Substitution 
 
ü Correct answer 

  
 
 
 
 
 
  (2) 

 
1.2 1.2.1 

 
 
 
 

 

g = -9,8 m/s2               

u =? 

 
 
 
 
ü  u value 
 
 
 
 
 ü  Substitution 
 
ü Correct answer 

  
 
 
 
 
 
 
 
 
 
 
 
 
  (3) 

 
 1.2.2 

   
ü Correct answer 

  
  (1) 

 
 1.2.3  ü Correct answer    (1) 
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1.3 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 

  

                         

 
 
 1.3.1 

 

 

 
 
 
(ü)  substitution 
 
(ü)  Correct answer 

 

  (2) 
 
 1.3.2 

 

 

 
 
 
(ü)  substitution 
 
(ü)   Correct answer 

 

  (2) 
 
 1.3.3 

  
S = ut + ½ at2 

   = (0) (180) + ½ (0.085) (180)2 

   = 1377m 

 
Ep = mgh 
 
     = 2500 (9.8) (1377/25) 
 
     = 1349460J 
    

 
 
 
(ü)  s value 
 
 
(ü) Substitution 
 
 
(ü) Correct answer 

 

  (3) 
 [16] 
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QUESTION 2:  MOMENTS 
 
2.1 A force is that influence which changes or tends to change the state of rest of 

a body.(ü) If the body is already moving, a force is that influence which brings 
the body to rest or changes the direction of the body.(ü) 

  
 
  (2) 

 
2.2 2.21 Taking moments about L: 

 
 Σ Anti-clockwise Moments = Σ Clockwise Moments 

 (R x 14) = (200 x 5) + (90 x 15) + (100 x 10)(ü)  

                           E = 239,286 N(ü) 

  
 
 
 
 
  (2) 

 
  Taking moment about R:  

 

Σ Anti-clockwise moments = Σ Clockwise Moments 

(100 x 4) + (200 x 9) = (L x 14) + (90 x 1)(ü) 
L = 150,714 N               (ü) 

  
 
 
 
 
  (2) 

 
  Test: 

                 Upward forces = Downward forces 

                            239,286 +150,714 kN =  390 kN      (ü) 

  
 
 
  (1) 

 
 2.2.2  

 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (4) 

 
2.3 Cos ɵ x F x 5 m = 1,2 x 120 + 200 x 3,1 m 

                   Cos30 x F x 5  = 144 + 620   (ü) 
                             F = 764     
                                    Cos30 x 5 

                            F = 176,443 N  (ü)  

   
 
 
 
 
 
  (2) 

  [13] 

 
                                                 (ü) 
 
                                          

0 

- 49,286 
N 

0 

150,714 
N 

- 149,286 N 

-179,286 N 

+ 60 N 

(ü) 

(ü) 

(ü) 
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QUESTION 3:  FORCES 
 

3.1 The equilibrant of a system of forces in the same plane(ü) is that single force 
which will balance the system of forces.(ü) 

  
  (2) 

 
3.2 
 
 
 
 
 
 
 
 
 
 

HC = -150 + 216.506 + 141.421 = 207.927 N ü 
VC = 300 + 125 – 141.42 = 283.579 N ü 
        ___________________ 
R = √ (207.927)2 + (283.579)2 

               ______________ 

    =   √ 123650.686 
 
   = 351.64 N ü 
 
Tan θ = 283.579 
             207.927 
 
          = 1.36 
 
Θ       = Tan -1 1.36 
 
         = 53.670  

 

              = E 53.670 N  ü 
                          

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
  (4) 
 

 
3.3 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 

    
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

560 N 

Psin350 

QSin400 

PCos350 

QCos40 

    P 

     Q 
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(ü) Substitution 
 
 
 
(ü) Equation (1) 
 
 
(ü) Substitution 
 
 
 
 
 
(ü) Value of Q 
 
 
 
(ü) Value of P 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (5) 

 
3.4 
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Member Magnitude Nature 
AB 404,145 Strut 
BC 202,07 Tie 

 
Strut  
 
Tie  

 
 
(ü)  Equation 
 
 
(ü)  AB Value 
 
 
 
 
 
(ü)  BC Value 
 
(ü) Nature 
 
 
 
 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (4) 

  [15] 
 
 
QUESTION 4:  FRICTION 
 
4.1 Static friction opposes the initial movement. The force required to just move a 

body is called the static friction force.(ü) 
 
Kinetic friction opposes the force causing the movement after the body is in 
motion.(ü)  

  
 
 
 
  (2) 

 
4.2 • Braking pads of vehicles, trains, lifts and aircraft 

• Clutch engagement to transmit torque or power 
• Drilling, cutting, turning made possible by friction between cutting surface 

and material.(ü)                                                                           (Any 2 × 1) 

  
 
 
  (2) 

 
4.3  

 
 
 
 
 
 
 
 
 
 

  
 

FIGURE 6   
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 4.3.1   F applied = Fµ + W x Sinα  

                  P x Cosɵ = µ(W x Cosα + P x Sinɵ) + W x Sinα      (ü) 

P x Cos(30°) = 0,4(2 500 x Cos20° + P x Sin30°) + 2 500 x Sin20° 

               P x 0,866 = 0,4(2500 x 0,9397 – P x 0,5) + 855,05     (ü) 

                P x 0,866 =  939,7 – 0,2 x P + 855,05         (ü) 
                   P x 0,866 - 0,2 x P = 939,7+ 8379,494    (ü) 

                    0,666 x P = 1794,75                    (ü) 

                               P = 2694,82 N     (ü) 

  
 
 
 
 
 
 
 
 
 
  (6) 

 
 4.3.2 

   ü 

  
 
 
  (1) 

  [11] 
 
 
QUESTION 5:  HEAT 
 
5.1 Energy cannot be created or destroyed(ü) therefore heat gained is equal to 

heat lost by an object.(ü) 
  

  (2) 
 
5.2 

   
 

Heat lost by steel = Heat gained by oil   

  m x shc x (T2 – T1) = m x shc x (T3 – T2)           (ü) 

45 x 0,75 kg  x 500 J/kg.°C x (180 – T2 ) = 5 kg x 1 500 J/kg.°C x (T2 – 20) 

   16 875 x (180 –  T2) = 7 500 x (T2 –20)   (ü) 
                                 3 037 500 –  16 875 x T2) = 7 500 x T2 – 150 000    

7 500 T2 + 16 875 T2 = 3 037 500 + 150 000    (ü) 

 24 375 T2 = 3 187 500                                   
T2 = 130,769 °C               (ü) 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (4) 

 
5.3 
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 5.3.1 

      
(ü)

 

  
 
  (1) 

 
 5.3.2 ∆ℓ = ℓo x α x Δt 

∆ℓ = 19 x 25 x 10-6 x 82  (ü) 
∆ℓ = 0,03895 m or 38,95 mm     (ü) 

 

  (2) 
 
 5.3.3 LF = ∆ℓ + ℓo  

LF = 0,03895 + 19  (ü) 
LF = 19,03895 m   (ü) 

 

  (2) 
 
5.4 5.4.1 hf = liquid enthalpy   
 
 5.4.2 hfg = enthalpy of evaporation   
 
 5.4.3 hg = enthalpy of dry steam    
 
 5.4.4 hsu = enthalpy of superheated steam   

(4 × 1)    (4) 
  [15] 
 
 
QUESTION 6:  HYDRAULICS 
 
6.1 6.1.1 Hydraulics refers to the pressure(ü) and work done of fluids.(ü)    (2) 
 
 6.1.2 Hydrostatics refers to fluids that are at rest.    (1) 
 
 6.1.3 Fluidity is a fluid or a gas which has no form(ü) but takes up the 

form of a vessel in which it is captured.(ü) 
 

  (2) 
 
6.2 6.2.1 

    

 
 
 
 
(ü)  Area 
 
 
(ü) Substitution 
 
 
(ü)  Answer 

   
 
 
 
 
 
 
 
 
 
  (3) 
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 6.2.2 

 

 
 
 
(ü) Substitution 
 
(ü)  Answer 

  
 
 
 
 
  (2) 

 
 6.2.3 

 
  

  (2) 
  [12] 
 
 
QUESTION 7:  ELECTRICITY 
 
7.1 Power factor (  is the ratio of actual power or watts to volt amps.(ü) 

The smaller the phase angle the higher the efficiency and vice versa.(ü) 
  

  (2) 
 
7.2 7.2.1 Rp = R1 + R2 + R3______ 

        R1R2 + R1R3 + R2R3 

 
     = 8 x 5 x 5_________ 
        8 x 5 + 8 x 5 + 5 x 5 
   
     = 200 
        105 
 
     =1.905 Ω 
 
Rt = 1.905 + 0.6 + 0.5 + 4.5 + 2 
 
    = 9.505 Ω 

 
 
 
 
(ü)  Substitution 
 
 
(ü)  RP=1,905Ω 
 
 
(ü)  RT=9.505Ω 

 

 
 
 
 
 
 
 
 
 
 
  (3) 

 
 7.2.2 Emf = 4 x 4 = 16 V 

Rt = 4 x 05 = 0.6 Ω  
 
I =   E 
     R + r 
 
  =   16 
      9.505 + 0.6 
  = 1.583 A 
 
V = IR 
   = 1.583 x 2 
   = 3.166 V 

 
 
 
 
 
 
(ü)  Substitution 
 
(ü)  Current 
 
 
(ü)  Volt drop 

 

 
 
 
 
 
 
 
  (3) 
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7.3 7.3.1 

    

 
 
 
 
 
(ü)  Substitution 
 
(ü)  Solution 

 
   
 
 
 
 
 
 
  (2) 

  
7.3.2 

 

 
 
 
(ü)  Substitution 
 
(ü)  Solution 

  
 
 
 
 
  (2) 

  [12] 
 
 
QUESTION 8:  CHEMISTRY 
 
8.1 • By painting the metal 

• By applying oil or grease 
• By electroplating with zinc or tin  
• By galvanising 
• By using plastic film                                                                      (Any 2 × 1) 

  
 
 
 
  (2) 

 
8.2 8.2.1 Limestone (Marble) =CaCO3   
 
 8.2.2 Caustic soda = NaOH 

(2 × 1) 
  

  (2) 
 
8.3 Carbon    (1) 
 
8.4 • Low melting point 

• Soft 
• Good adhesion to other metals                                                    (Any 1 × 1) 

  
 
  (1) 

    [6] 
 

TOTAL:  100 
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