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Answer ANY FIVE questions. Each question carries 20 marks.   
Make use of clear sketches where necessary. 
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1. (a) A displacement vector lying in the x-y plane has magnitude 5m and makes an   

     angle of 600 with the x-axis. Find its x and y components.  [2 marks] 

 

(b) A ship at sea receives radio signals from two radio transmitters A and B 125 m 

apart, one due south of the other. The direction finder shows that transmitter A is 

300 south of east, while transmitter B is due east. 

(i) Draw a sketch showing the point locations of A, B and the ship 

(ii) Determine the distance of the ship from each transmitter.     [2+2 marks] 

 

(c) Suppose that a ball is thrown vertically upward with an initial velocity of 25m/s. 

Determine: 

(i) How high it will go, 

(ii) What velocity it will have as it moves down past its original point of 

projection, 

(iii) Its position 6 sec after it was thrown upwards, and  

(iv) The velocity with which it will be moving at this time. 

[2+2+2+2 marks]  

(d) The angular velocity of an airplane propeller is increased from 1 800 rpm to 2 200 

rpm in 10 sec. Determine: 

(i) Its angular acceleration (in rad/s2) 

(ii) The angle traversed this period (in radians)  [3+3 marks] 

 

2. Solve the following problems: 

(a) A force of 800N is applied to a mass of 160kg. Determine: 

(i) The acceleration produced. 

(ii) If the body starts from rest, determine the distance the body travels 

if the force acts on it for 12 sec.           

[2+2 marks] 
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(b) A weight of 80kg rests on a smooth plane which is inclined at an angle of 370 

with the horizontal, as shown in the figure below. Calculate: 
 

(i) The normal force on the body 
(ii) The magnitude of the horizontal force which will keep the block from 
       sliding down the plane.          [2+2 marks] 

                                    
(iii)Assume the surface is not smooth, and the coefficient of static friction is 

0.8. What is the frictional force between the block and the plank? [2 marks]  
 

(c) Referring to the figure below, suppose that the body is pulled along a level floor 
by a rope making an angle of 300 with the floor.  

     
The body moves a distance of 15m. If the force F is 40N, and the power of the pulling 

machine is 26W, calculate: 

(i) The work done 
(ii) The time it will take for the body to move the distance 
(iii)The acceleration of the body 
(iv) The final velocity of the body 
(v) The kinetic energy of the body at the 15m mark     [2+2+2+2+2 marks] 
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3 (a) Define the following terms 

(i) Torque 
(ii) Impact 
(iii)Elastic collision       [1+2+1 marks] 

 

(b) A Mercedes-Benz car with a mass of 2000kg is traveling at 60mph when it strikes 
a Volkswagen of mass 1000kg initially at rest. After the collision the two cars 
stick together. What is their velocity after the collision?         [2 marks] 

 

(c) A 0.02kg bullet if fired from a gun with a velocity of 500m/sec. If the gun weighs 
5kg, what is the recoil velocity of the gun?            [2 marks] 

 

(d) Find the torque exerted by the wrench on the bolt in the diagram below; 

           [2 marks] 

(e) A student with an arm of length 0.6m holds a suitcase weighing 25N in her hand. 
Calculate the torque exerted on her shoulder by the weight if she holds her arm: 
 

(i) Stretched horizontally away from her body 
(ii) Hanging it straight down 

(iii) At an angle of 600 below horizontal    [2+2+2 marks]  
 

(f) A 16ft seesaw is pivoted in the centre. At what distance from the centre would a 
200lb person sit to balance a 150lb person on the opposite end? (Sketch and label 
all the important quantities in this calculation)       [2+2 marks] 

 

4.   (a)   Define the following terms: 
             (i)  Young’s modulus        [2 marks] 
             (ii) Poison ratio        [2 marks] 
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(b) A 1mm diameter manganese bronze test specimen was subjected to an axial tensile load, 
and the following data were obtained.  

Gauge length     10 mm 
Final gauge length    12.25 mm 
Load at proportional limit   18.50N 
Elongation at proportional limit  0.016mm 
Maximum load    55.00N 
Load at rupture    42.00N 
Diameter at rupture    0.845mm 

 
Calculate the following the following:  

(i) Proportional limit.       [2 marks] 
(ii) Modulus of elasticity.      [2 marks] 
(iii) Ultimate strength.       [2 marks] 
(iv) Percentage elongation.      [1 mark] 
(v) Percentage reduction in area.      [1 mark] 
(vi) Indicated rupture strength.     [2 marks] 
(vii) True rupture strength.       [2 marks] 
 

(c) A solid shaft 5m long is stressed at 80MPa when twisted through 4o, using G=83MPa. 
(i) Compute the shaft diameter.      [2 marks] 

(ii) What power can be transmitted by the shaft at 20Hz?  [2 marks] 

5.  (a)   State and explain the following: 

                   (i)  Bernoulli principle.      [3 marks] 
       (ii) Archimedes’ principle.     [3 marks] 

(iii) Continuity equation.      [3 marks] 
 

(b) Oil at 20oC (ρ = 888kg/m3 and µ =0.800kg/m.s) is flowing steadily through an inlet and 
outlet where pressures are measured to be 745kPa and 97kPa, respectively. Determine the 
flow rate of oil through the pipe assuming the pipe is: 

(i) Horizontal        [3 marks] 
(ii) Inclined at 50o upwards.     [3 marks] 
(iii) Inclined 15o down wards.      [3 marks] 
(iv) Verify that the flow through the pipe is laminar.  [2 marks] 
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6. (a) A compound belt and counter shaft drive is shown in the diagram below. The pulley                                 

           diameters are: A 80cm, B 35cm, C 62cm and D 32cm. 

 

 
 
 
The power input to the pulley is 10kW at a speed of 100rev/min. If the belt drive is 85% 
efficient calculate 

(i) The output power (kW) at D.     [4 marks]  
(ii) The speed of rotation of D.     [4 marks] 
(iii) The torque exerted at D.     [4 marks] 
 

(b) A crate of mass 20kg is pulled up a rough incline with initial speed of 3.00m/s. The pulling 
force is 200N parallel to the incline which makes an angle 40o with the horizontal. The 
coefficient of kinetic friction is 0.400 and the crate is pulled 10.00m. 
 

(i) How much work is done by gravitational force on the crate? [2 marks] 
(ii) Determine the increase in the internal energy due to friction. [2 marks] 

(iii) How much work is done by the 200N force on the crate? [2 marks] 
(iv) What is the speed of the crate after being pulled 10.00m? [2 marks] 

 

 
 

 
 
 

End of Examination!!! 
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