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Question 1

Briefly describe “Engineering design” and differentiate between the three design levels

(a)

4 Marks
(b) State a reason why we need to design a product for minimum cost. Who z('.re the cuztomers of
a product, and also state the possible customers of any identified product of your choice
(4 Marks)
(c) Identify three major sources of generating customer needs and briefly differentiate between
mock-up, model and prototype. (4 Marks)
(d) Draw and label a typical project life cycle to include the four different phases (3 Marks)
Question 2
(a) Describe Herrmann model and state four behaviours needed for effective team performance
(4 Marks)
(b) Define the following terms used in CPM/PERT networks: (4 Marks)
i. Critical Path ii. Earliest Event Time
iii. Latest Event Time iv. Float
(b) Consider the following list of activities with its duration and predecessors. Find the critical

path, and the draw the network, as shown in Table 1

Table 1: Activity Chart

(7 Marks)

Activity Predecessor Duration
(Days)
a - 5
b - 4
c a 3
d a 4
[ a 6
f b,c 4
d 5
}gx d.e 6
i f 6
i gh 4

Question 3

(a) Identify four different skills to conduct market analysis and briefly differentiate between
“needs” and “requirements” (4 Marks) . .

(b) Briefly describe the “Quality Function Deployment Method” wn_th the aid of a w;ll labelled
house of quality chart and identify the steps involved in generating a morphological chart (5

Marks)

(c) The results obtained from a design team indicates the different values obtained for four

different concepts in Table 2
Table 2: Results from Design Team

factor | Rating factor

i iteri ighted | Rating factor | Rating factor | Rating
Desien Criera l\?/a?tirt for Cfncegt A for Concept B for Concept C for Concept D
Use of standard | 8% 3 9 H 8
parts
Safety 12% 5 10 6 10
Simplicity  and | 10% 2 10 7
Durability 10% 4 8 7 8
Public 18% 9 [ 8 9
Reliability 20% 6 7 6 7
Performance 15% 1 10 3 2
Cost to develop 3% 1 10 4 8
Cost to buyer 4% 3 8 5 8

Generate a decision matrix table to identify the concept with the highest rating and which closely
satisfies the set decision criteria (6 Marks)

Question 4

(a) For the events defined in Table 3, complete the table and also draw the PERT network. Find
the probability of finishing the task on time if the design due date is after 95 days. (6 Marks)
Table 3: Events Time

Pred [e) istic | Most Likely | P Expected | Variance
1 3 5 8
1 4 6 9
3 3 4 5
2 2 3 4
5 3 4 5
1 8 12 14
4 4 18 21
7 10 14
7 10 14
7 10 14
7 5 10 14
7 5 10 14
12 4 6 10
11 4 6 10
10 4 6 10
9 4 6 0
8 4 6 10
13 10 12 18
6 16 18 24
14 7 10 15
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18 3 4 5 Chart
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®) Identify the three main sections of NSPE code of ethics and state the six basic canons in Weight'10 | 1 . h S -
Engineering (4 Marks) o ? 0 0 v 0 v A
() Briefly describe five different types of customer needs with the aid of'a suitable sketch [§ —r SO T
Marks) Easy w |7 0 0 0
Disassemble I SE S E— T
!
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@) Using the results obtained in Table 4 from a design team, name the specitic method used to Low s + - M 0 0 0 M
evaluate the different concepts. complete the tabulation and identify the concept with the best Vibration . e -
possible design. (6 Marks) Portable 4 = L B R -
(b) Briefly describe concurrent engineering to include design for different attributes such as No  Shap [ 6 * 0 ‘ :
DEM. DFA and DFE (5 Marks) Edges " . U
- : s . . . . X kL " +
(©) State and explain briefly the two basic techniques for conducting safety analysis on IR :;‘"l‘ for | 9
engineering designs (4 Marks) than
C\‘l‘“l\'[ﬂk‘n i — —— -
Question 6 Convert 10 - 0 0 0 0 0
(a)  Identify the four components of a functional structure and six steps involved in analysing an Energy
engineering design (3 Marks) E\-.nwm;h < 5 - O S S B — -
= R - No ving | 8
(b) Discuss “Reverse Engineering” and draw a well labelled break even chart (4 Marks) p:.t.,,‘ S | S
(c) State any four points of increasing creativity skills and identity any four questions that can be Low 3 0 0 M T O
asked during the ideation process of gencrating ideas and briefly define anthropometry Pollution SePSE! ECTRCI - -
erzonomics? (6 Marks) Low 7 + 0 0 + . -
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