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Question One (30 Marks)

a) Define the following terms as applied to engineering product design.

i.  Triboelectric Effect [1 mark]
ii.  Electromagnetic Interference [1 mark]
iii.  Electromagnetic Compatibility [1 mark]
| iv.  Net Present Value [1 mark]
| v.  Robust %etpoint [1 mark]

b) A team is contemplating the launch of a product in an entirely new category, which is an
inherently risky type of project. It could just launch the project and hope for success, or
spend time tnd money testing the product in the marketplace. Given the team’s
assessment of the likelihood of success, the present value is Ksh. 2 million for this plan.
The team spends an additional Ksh. 1 million for investigation. After investigation there
is a 70% chance of launching the product and reaping positive cash flow of Ksh. 5
million. There is a 30% chance of cancelling the project, reaping only Ksh. 0.5 million in
salvage value. Calculate the rer present value of the project and advise the team
accordingly. [6 marks]

c) Outline anyv,:s'ix possible characteristics of dysfunctional product development teams in a
manufacturing firm, [6 marks]

d) Name and éxplain the four types of inteliectual property relevant to product design and
development [4 marks]

g 1
Draw the Ingress Protection rating table and show how it is used. [5 marks]

Y%‘stéan - eight potential sources of noise that may make a logic signal unusable.
, 300 A [4 marks]

[3 marks]

S semiconductor
[4 marks]




F Question Three (20 Marks)

s

/1)/ Differentiate between utility patents and design patents as intellectual property.
? [5 marks]
b _b) Enumerate the steps generally followed in Monte Carlo methods of simulation.

/ ' [2 marks]
&) Identify and explain any five motives for changing the design of a product already on a

receptive market, [5 marks]

¢) Outline four elements that a firm purchase order specifies to the manufacturer.
; [4 marks]
* /If A trigger circuit of single phase SCR consists of following components with failure rates
~ shown in table below. Determine overall failure rate and MTTF of the trigger circuit.

[4 marks]
Component Number used (n,) Failure rate for 106 hours (&;)
Transistors 8 0.61
Diodes 10 0.20
Resistors 21 0.60
Capacitors » 4 0.60
Pulse Transformers 1 0.15
1Z.S:nall 'll'ansfomm 1 0.20

st guide a designer in construéting a list of
s [5 marks
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I
onal decomposition develop a Function diagram of a
3 : [3 marks]

in prototypmg technologies currently available for design of |
mducts in industry. : [4 marks] |

ins whi‘ch a power supply should be protected in the case of
[2 marks]

n the terms grounding and shielding hence explain the
] ;gmund loops in electronic clrcultry [5 marks]

r g m :n adverse operating condmons that could arise in a
[6 marks]



