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SECTION A: GENERAL 
 
QUESTION 1 
 
1.1 In a frictionless open environment, when a baseball is hit or is moving at                   

20 m/s, it will keep on moving at 20 m/s for ever, unless it hits an object on its 
path and then reduces its velocity or ricochets back. 

OR 
When a ball hits a stationery object on a table, it will never change its position 
unless something moves it.  

OR 
A motional marble comes to rest because of the friction which opposes its 
motion/If the friction is completely eliminated then the marble will preserve its 
state of motion. 

OR 
An object thrown vertically upwards gets retarded and momentarily comes to 
rest at a certain height above the ground due to the force of gravity which 
opposes its motion. If the gravity is eliminated then the body preserves its 
state of uniform motion.               (Any 1 × 2) 

 

  (2) 
 
1.2 1.2.1 Rate of angular velocity measured in rad/s   
 
 1.2.2 Reaction on a material due to external force  

(2 × 2) 
 

  (4) 
 
1.3 1.3.1  

 
   

  (2) 
 
 1.3.2     

 
 

  (1) 
 
1.4 At a constant temperature the pressure of gas is inversely proportional to the 

volume. 
   

  (1) 
   [10] 
 
 
QUESTION 2 
 
2.1 D    (1) 
2.2 2.2.1 A    (2) 
 2.2.2 A    (2) 
2.3 A    (1) 
2.4 D    (1) 
2.5 C    (1) 
2.6 D    (1) 
2.7 D    (1) 
2.8 C    (2) 
2.9 B    (2) 

[14] 
 
 TOTAL SECTION A:   24 
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SECTION B 
 
QUESTION 3 
 
3.1 Sh = 55 km 

U = 520 km/h 
 

  
   =144,444 m/s    

 
 

 
 

   
   

  

 

 
  (4) 

 
3.2    E 

   
                                             
                     
                                
                                         
                                                                VQ 
                                     53o 
                                VP 
 
                                            pVQ 
 
 
 
 

 
 

    
            

 
 

 
 

   
                   

                                                                 

PVQ    

 

  (5) 
     [9] 
 

B   c 

A 
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QUESTION 4 
 
4.1 V 280 km/h 

d = 720 mm 
 

 

 
   

 
    

 
N   
 
ALTERNATIVE 
 

 

 
 

 
 

 

 
N   

 

  (2) 
 
4.2 4.2.1  

 
 

 
    

 

 
   

 

 

 
  

 

  (3) 
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 4.2.2 n 

 

 
 

   

    

 

 
     

 

  (3) 
     [8] 
 
 
QUESTION 5 
 
5.1 m = 980 kg 

slope 1:45 
u = 6 m/s 
v = 21 m/s 
fu = 0,459 N/kg 
t = 35 s 

 
A 

 

 
   

  

 

  (2) 
 
5.2  

  
  

 

  (2) 
 
5.3  

 
   

   
   

 
 

  
 

 
  

 

 
  (4) 

     [8] 
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QUESTION 6 
 
6.1 6.1.1                                                                           40 N 

 
                     50 N/m                                                    
       ⱳⱳⱳⱳⱳⱳⱳⱳⱳⱳⱳⱳⱳⱳ 
 
                        5 m                                                        2 m 
 
 
     A = 195,5 N                                                                  B = 94,5 N 
                                                        10 m  

 

  (2) 
  
 6.1.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
                               
  0                                                                                                 0 
 
 
                                                                                              
 
       

 

  (2) 
 
 6.1.3     

 
          

 

 
 

 

 
    

    

 

  
  (3) 

 

195,5N 

-54,5 N 

-94,5 N 
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 6.1.4 

 
 
 
 
 
 
 
 
 
 
 
 

                                                352,5 Nm               
                                                                              
                                                     +                         189 Nm 
 
         0                                                                                  0 
 
 
                       - 
 
 
 
    
                          -305,958 Nm 

 

  (3) 
 
6.2 

 

Shape Area  (cm2) Centroid (cm) AC (cm3) 
 
Rectangle 

L(b)= 60(50) 
       =3 000 √ 

60/2= 30 √ 3000 (30) 
=90 000 √ 

triangle/ hole  0,5(12)18 
=108 √ 

23+12/3 
=27 √ 

108 (27) 
= 2916 √ 

 
 

3 000-108 
2892 √ 

 
 

90 000-2916 
=87084 √ 

   

 
 

 

 

  (5) 
   [15] 
 
 TOTAL SECTION B:   40 
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SECTION C 
 
QUESTION 7 
 
7.1 D = 50 m 

h = 28 m 
P = 250 kPa 

 

 
 
 7.1.1 W 

 
     
      
 
W= (250 000) 54977,87144m3  

 

 
 

  

 

  (3) 
 
 7.1.2 t, P =8 40 kW 

 

 

 
    

    
  

 

  
  (2) 
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7.2 3d   

= D 
Sl  = 110 mm 
MA = 22 

 

 
 
 Fh, m = 2,2 Mg          

 
 

        =21560N   
 
          

     

      
 
          
 
    
    
     
      

 

  (5) 
 
7.3 C = 2 

 
d = 70 mm 
Sl = 150 mm 
                                                                                          Va= 0,027 l/s 

 
 
   

  
        

 
 

 
  

 

 
 
=1492,725 rev/s 
=24,879 rev/min  

 

 
  (4) 

   [14] 
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QUESTION 8: STRESS, STRAIN, AND YOUNG’S MODULUS OF ELASTICITY 
 
8.1 d = 32 mm 

l = 820 mm 
F = 52,332 kN 

 

 

 
 
 8.1.1 

 
 
 
 
 

 

 

 
 

 
 

 
  

 

  (3) 
 
 8.1.2 

 
  

 
    

  

 

  (2) 
 
 8.1.3 

 
  

 
   

 

  (2) 
 
8.2 m =1,8 ton 

d = 5 mm 
l = 50 m 
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  
 

 
  

 

 
 

 

 
 

 
 

   
 
ALTERNATIVE 
 

 
   

   

 

 
 
 

  (3) 
   [10] 
 
QUESTION 9 
 
9.1 Dimensions: 500 mm x 200 mm x600 mm 

 
 

 

 

 
 
 
 

9.1.1  
 

 
  

  

 

  (2) 
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 9.1.2  

 
       

 
 

  
 

  

 

  (3) 
 
9.2                                                

                                                      
 

 
  

  

 
 9.2.1  

 
   

 
    

 
   

 

  (2) 
 
 9.2.2  

             

 
  

 
  

 

  (3) 
 
 9.2.3 Combination of Boyles's and Charles's laws 

There is no constant term/s 
  

  (2) 
   [12] 
 
 TOTAL SECTION C:     36 
 GRAND TOTAL:  100 
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