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Instruction to candidates  

Answer question ONE and any other TWO questions. 

Question One (30 Marks) 

a) Explain the difference between the basic and secondary functions of design and give an 

example of each.                                                                                                   (6 marks) 

b) With the aid of a suitable example , explain the term ‘factor of safety’               (4 marks) 

c) Explain three benefits of applying ergonomic principles in the design of engineering 

products                                                                                                                (4 marks) 

d) Identify two types of bearings and specify two applications of each                   (4 marks) 

e) Differentiate between design foe assembly (DFA) and design for manufacturing (DFM) 

                                                                                                                              (4 marks) 

f) Using suitable examples differentiate between fastening and joining as used in a 

fabrication workshop                                                                                           (4 marks) 

g) Briefly explain why design codes and standards are important in mechanical engineering 

design.                                                                                                                  (4 marks) 

Question Two (15 Marks) 

a) A single plate clutch transmits 7.2 KW at 960 r.p.m. the axial pressure is limited to 

0.075 N/mm2. If the coefficient of friction is 0.24, determine: 

i. The mean radius and face width of the friction lining assuming a ratio of  

mean radius to face width of 3.8,                                                        (3 marks) 

ii.  The outer and inner radius of the clutch lining.                                  (2 marks) 

b) With the aid of relevant examples explain the following types of standardization: 

i. Unification                                                                                           (2 marks) 

ii.  Typification                                                                                          (2 marks) 



iii.  Unitization                                                                                            (2 marks) 

c) Briefly discuss standardization with respect to fasteners (bolts and nuts) as used in the 

agricultural implements industry in Meru town.                                                  (4 marks)  

Question three (15 marks) 

a) A vintage rotary piston engine weighing 500kg is suspended in a museum using a hook 

on a rectangular section mild steel beam 2 m long. If the ration of b to d is 5 and a factor 

of safety of 3 is to be used; determine the dimensions of the beam. Take E =200GN/m2 

for mild steel.                                                                                                       (5 marks) 

b) Identify and explain five principal joining methods                                            (5 marks) 

c) Briefly discuss five sources of data used in material selection                            (5 marks)  

Question Four (15 marks) 

a) Define the term ‘ergonomics’ as used in engineering design                              (2 marks) 

b) What is optimization as used in design?                                                              (3 marks) 

c) Consider a walking stick for the elderly. Using suitable sketches apply the five step 

design process to come up with a suitable design of a mass produced aid:       (10 marks) 

Question Five (15 Marks) 

a) With the aid of neat sketches describe two types of clutches used in the automotive 

industry                                                                                                                 (2 marks) 

b) Use a neat sketch to explain the meaning of the following bolt specification:  

M12 X 1.2 X 60 X 24.                                                                                          (4 marks) 

c) A simple gear train consists of two gears 1 and 2 which are mounted on two parallel 

shafts. Gear 1 which is driver runs at 2000 rpm. The number of teeth on gears 1 and 2 are 

30 and 60 respectively. Determine: 

i. Speed ratio of gear train,                                                                           (1 marks) 

ii.  Speed of second gear,                                                                               (1 marks)  

iii.  Direction of rotation of driven gear if the driver rotates in anticlockwise direction.  

                                                                                                                 (1 marks) 

d) Using neat sketches describe three types of keys that can be used to secure the gears onto 

the two parallel shafts in (b) above.                                                                      (3 marks) 



e) Differentiate between a sealant and a retaining compound.                                   (3 marks) 

 


