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QUESTION 1 
 
1.1 up         down 

 
 
     5s                5s 
 
 

  

 
 1.1.1  v = u + gt 

0 = u + (-9,8)(5)√ 
u = 49 m/s   √ 

  
 
  (2) 

 
 1.1.2 s = ut + ½gt2                             or     v2 = u2 + 2gs 

s = (49)(5) + ½(-9,8)(52) √√            (02) = (492) + 2(-9,8)s 
s = 245 – 122,5                            19,6s = 2401 
s = 122,5 m  √                                     s = 122,5 m 

  
 
 
  (3) 

 
1.2                                                          N 

 

 
      W                      350 km/h 
                                    θ 
                                   Rv                     50 km/h 
 
 

      √ 
 
Rv = 353, 553 km/h    √ 
 

          √ 
 

 = 8,138°                   
 
Rv = 353,553 km/h  E 8,138°S    √  

 

  (4) 
 
1.3   
 

 
 

                     AVB            VA  = 900 km/h 
 
                        105° 
          α   θ 
                    VB = 850 km/h 
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AVB   √ 
 
       = 1388,702 km/h √ 
 

  √ 

 
α = 90 - 38,756 – 15 
α = 36,244°  √   

 

AVB = 1388,702 km/h  N 36,244° E√ 

  
 
 
 
 
 
 
 
 

 
  (5) 
[14] 

 
 
QUESTION 2 
 
2.1 Angular acceleration is the rate of change of angular velocity.√    (1) 
 
2.2                            

                              
     = 83,776 rad/s                  = 31,416 rad/s                   

  

 
 2.2.1  

√ 

√ 

  
 
  (2) 

 
 2.2.2 

 
 

 √√ 

 

 
 

  √ 

 

  (3) 
 
 2.2.3 

 
 

 
 

 √ 
 
t = 3,19 s√ 

 

  (2) 
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2.3 2.3.1  

 
 
 
 
                                   
                      0,6 m 
                                         200 N 

  

 
  T = F x r 

T = 200 x 0,6 
T = 120 N.m√ 

  
 
  (1) 

 
 2.3.2                                                                                       

                             
 

 √                                         
 
 

 
s = (0,6)(1,047) 
s =  0,628 m √ 
  
W = F x s 
W = 200 x 0,628 
W 125,6 J √ 

 
 
                                       s 
 
               60° 

                     r 

  
 
 
 
 
 
 
 
 
 
 
 
 
  (3) 
[12] 

 
 
QUESTION 3 
 
3.1 An object remains at rest or continues to move in a straight line with uniform 

velocity unless acted upon by an unbalanced force.√ 
  

  (1) 
 
3.2    m = 150 Mg                 and Fμ = 6 N/Mg × 150 Mg 

m = 150 × 106 g                 Fμ = 900 N 
m = 150 000 kg 

  

 
                                             Fμ                                           Ft 

 
 

  

 
 3.2.1  Fa = Ft - Fμ   √ 

ma =  Ft - Fμ 

(150 000)a = 33 000 – 900 √ 
a = 0,214 m/s2  √ 

  
 
 
  (3) 

 
 3.2.2 W = Ft x s 

W = 33 000 x 2000 √ 
W = 66 x 106 J√ 
W = 66 MJ 

  
 
 
  (2) 
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3.3 3.3.1  

 
                     20 m 
                                            1 
 

                  θ 

                        20 

 
 

 
 
 
 

h = 20sin θ 
h = 20sin2,862° 
h = 0,999 m   
 
 
 
 

  

 

  PEmax = mgh 
PEmax = (6)(9,8)(0,999)√√ 
PEmax = 58,741 J √ 

  
 
  (3) 

 

 3.3.2     PEtop = KEbottom 
KEbottom = 58,741 
   ½mv2 = 58,741 √ 
  ½(6)v2 = 58,741√ 
          v2 = 19,58 
           v = 4,425 m/s√ 

  
 
 
 
 
  (3) 
[12] 

 
 
QUESTION 4 
 
4.1 4.101    
                                        50 N              2 N/m                                               30 N 
 
 
 
                                                                                                                                   √ 
                               2 m                               6 m                                   2 m 
 
 
                     A                   B                          C                            D                E   
    (1) 
 

 4.1.2 Taking moments about A 
ΣACWM = ΣCWM 
(D x 8) = (50 × 2) + (16 × 4) + (30 × 10)√√ 
8D = 100 + 64 + 300 
D = 58 N 
 

Taking moments about D 
ΣACWM = ΣCWM 
 (50 x 6) + (16 x 4) = (30 x 2) + (A x 8)      √√ 
300 + 64 = 60 + 8A 
A = 38 N 

 

 
 

  Check: ↑F = 58 + 38 
                 = 96 N 
            ↓F = 50 + 16 + 30 
                 = 96 N 
                         ↑F = ↓F 

 

  (4) 
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 4.1.3 BMA = 0 Nm 

BMB = (38 × 2) – (4 x 1) = 72 Nm√ 
BMC = (38 × 5) – (4 × 4) – (50 × 3) – (6 × 1,5) = 15 Nm√ 
BMD = -(30 × 2) = -60 Nm√ 
 

OR 
 
BMD = (38 × 8) – (50 × 6) – (16 × 4) = -60 Nm 
BME = 0 Nm 

 

  (3) 
 
 4.1.4    
                    38 
 
                                          34 
            SF                                                                                                        30 
           (N) 
 
 
 
                  0                                                                                                    0√√√ 
                  A                  B                            C                          D                    E 
 
 

                        -16 
 
 
                                                                                          -28 
  
                                      72 
 
 
         BM 
        (Nm) 
 
 
                                                                   15 
 
 
                0                                                                                                     0 √√√ 
                A                    B                           C                          D                    E 
 
   
 
  
 
                                               
                                                                                                -60 
     (6) 
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4.2 A1 = 150 x 200              x1 = 150/2 

    = 30 000                        = 75 √ 
 
          A2 = 200 × 350              x2 = 150 + 200/2 
               = 70 000                       = 250 √ 
 
          A3 = 200 × 70                x3 = 150 + 200 +200/2 
               = 14 000                       = 450√ 
 
           XT = A1x1 + A2x2 + A3x3 
                               AT 

 
               = (30 000)(75) + (70 000)(250) + (14 000)(450) 
                                            114 000 
 
              = 228,509 units √ 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (4) 
[18] 

 
 
QUESTION 5 
 
5.1 5.1.1  

     

    = 4,418 x 10-3 m2√ 
 

                   

                                 

√ 

 
P = 90538,705 Pa √ 
P = 90,539 kPa   

 

  (3) 
 
 5.1.2      

 

 

 √ 
D2 = 0,351 
D = 0,593 m √ 
D = 593 mm 

  
 
 
 
 
 
 
 
 
  (2) 
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5.2 5.2.1  

 
A = 17,671 × 10 -3 m2 √ 
 

 

√ 
 
P = 1 131 797,861 Pa √ 
 
P = 1,132 MPa 

 

  (3) 
 
 5.2.2 W = P x V 

(3 000) = (1,132 x 106) x V√ 
         V = 2,65 x 10-3 m3√ 

  
 
  (2) 

 
 5.2.3 V = A x sl 

(2,65 x 10 -3) = (17,671 x 10 -3) x sl √ 
sl = 0,15 m √ 

  
 
  (2) 

 
5.3 5.3.1 

 
Vpump = 33,333 litres  √ 
 
     VT = Vpump + Vaccumulator 

 

  250 = 33,333 + Vaccumulator 

 
Vaccumulator = 216,667 litres √ 
 
Vaccumulator = 0,217 m3 

 

  
 
 5.3.2 

 
 

 
 

 √ 
 
h = 4,421 m  √ 

(2 × 2) 

  
 
 
 
 
 
 
 
 
 
  (4) 
[16] 
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QUESTION 6 
 
6.1 For any material, within certain limits, Young's modulus of elasticity is a 

constant where the strain is proportional to the stress which produces it.√√ 
  

  (2) 
 

6.2 6.2.1 

 

 √ 
 

σ = 22 866 666,67 Pa√ 
 

σ = 22,867 MPa 

  
 
 
 
 
 
 
 

 

 6.2.2 

 
 

 √ 
 

Ɛ = 1,5 x 10-5  √ 

  

 

 6.2.3    

 

√ 
 

E = 1,524 x 10 12 Pa 
 

E = 1524,467 GPa √ 
(3 × 2) 

 

  (6) 
 
6.3 

     . . . . (1) 
 

Now, the effective cross-sectional area for shear stress of the rivet in double 
shear = 2 × A, because we have two shear planes. 

  

 

             

           

          Hence, in equation (1), we multiply  

           

         √√√ 

            

           √ 

              

  
 
 
 
 
 
 
 
 
 
  (4) 
[12] 
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QUESTION 7 
 

7.1 The volume of a given mass of gas is inversely proportional to the pressure 
on it, if the temperature remains constant.√√ 

  
  (2) 

 

7.2  

 √√ 

 √ 

  
 
  (3) 

 

7.3 7.3.1   

  

√ 

 

 √          
% increase = 0,485 %√ 

 

  (3) 
 

 7.3.2  

∴   √ 
γ = 51,012 x 10 -6 

α = 17,004 x 10 -6 /K√ 

  
 
 
  (2) 

 

7.4 7.4.1 

 
 

 
 

 √√ 
   

P2 = 649 658,703 Pa √ 
 

P2 = 649,659 kPa 

 

 
 

 7.4.2 

 
 

 
 

√√ 
 

T3 = 227,889 K √ 
(2 × 3) 

  
 
 
 
 
 
 
 
 

 
  (6) 
[16] 

 
 TOTAL:  100 
 


