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UNIVERSITY OF NOTRE DAME 
Department of Aerospace and Mechanical Engineering Total Score: _4~6~_ 

This examination is administered under the Univerl'ity'l' Academic Code ofHonor. All work submitted 
must be your own. This is a CLOSED BOOK and CLOSED NOTES examination. Do not take the 
exam apart and PRINT your name at the bottom ef each page. Answer all questions in a concise and 
legible fashion - if it cannot be read, we will always assume the "wrong" answer. On the TRlJ E or . 
FALSE and mUltiple choice questions circle the most appropriate response/so, 

IJ. f'l..nts) You have been asked to begin the development ofa parts hierarchy concept map for a bicycle 
lZgJust the following terms as "nodes." In the space below sketch the beginnin of the map using these 

11 items: frame, bik"(, sp.e-ffes, pe~,.9nf. pOO@s, handlebars, driv ocket, seat, w~'F 

~ .r: :~""h- ~i"'\' ~ ~dJ.;.,.o- ",,(\<Of- bti_~ • r--+ .t)~ f~"". 
~ pts} The following activities are associated with the analysis or synthesis. Determine which term is 


most appropriate for each of the activities indicated below. Write the most appropriate term - ANALYSIS 

OR SYNTHESIS - on the line in front of each activity: ( all correct-2 pts, 3 correct - 1 pt) 


a. ?a=-",,-rk.~~ \ -focus on many options or opportunities 

b. ~tV'tLt.~ '\ -asking questions 

c. ~r-\1 S-<" - finding answers 

d. t:tru.l is'- S - convergent thinking 

e. .,~ t"-\t..c. r \ ._divergent thinking 

&..pt@r False - Observing how a person behaves can often be more effective in understanding 
what they think of a product than asking them to provide an assessment of the product. 

pt) The acronym CAE stands for (~ A.:~.J ~u.N:'C:r= .~:..~. 
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d03 pts) In this class a claim has been made that the design of systems or products always involves an 
mteraction between three FACTORS, these three factors are: (Fi II in the blank) 

a. bO:5~M<bl 

b. +e...VI\ n ~ c.~ 

c. VtUvV\.Ov'" 
,j' 

1£ (J..-nt) Using the terminology from the House of Quality, the "whats" provided by a customer or 
LS-iakeholder are usually (circle all responses that apply): 

a. quantitative 

(b)focused on their needs not that of others who may use the product 

@qualitative 

@influenced by their past experiences 


e. all of the above 
f. none ofthe above 

A. q pt) Eggert represents the engineering design process as a linear sequence of 5 phases with iteration. 
l.f.(the blanks folJowing the terms below, indicate the order in which these phases normally occur, I to 5. 

a. Parametric '1 
b. Configuration '$ 
c. Formulation I 
d. Concept Z. 
e. Detail ~ 

8. (2 pts) The following is a list of characteristics/attributes associated with Left-mode(brain) or Right­
mode(brain) thinking. In the table below fill in the boxes and identify the attribute with the appropriate 
mode. Note there is NOT a corresponding Right-mode characteristic for each Left-mode 
characteristic, i.e. the two sides of the table are independent and there are not necessarily the same 
number of attributes for each mode. 

Characteristics/Attribute: Temporal, Analytic, Holisitc, Spatial, Non-verbal, Digital, Intuitive, Linear 
A 

/ /Left-mode (brain)- (U ,..Right-mode (brain) 

t~1J0roJ <S Oo..-+-t cU 
\ 

Ctf\a.~\.j+k.. 
\ 

f\c('\-ve('bc:v{ 

d.t'""W iA1vt'hW 
"" IIV\.t(}..,v­ lAo \ t~ric. 

fif( 1 J:I@r False - To be effective, Engineering Design Requirements should be q~le 
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<11,(1 pt) Sketching or drawing can help you: 
(i) bring vague objects/ideas into focus 
b. identify the optimal solution to a problem 

@:) provide a means of talking to yourself 

(]I enhance talking to others ' 


e. all ofthe above 

<f1 (2 pts) A process for "imagining and think1ng" was discussed and referred to as ETC Express - Test 
- Cycle and there were five terms associated with the process. I) Sketch a "schematic" to represent the 
ETC process and 2) on the line provide describe the purpose of the "Cycle" phase of the process. 

'-7~) .~ 
(E~~=~@ 

:)Q"";­
.. 

Cycle ­

~(1 pt) True o@- Engineering Design Requirements are expressed as an organized and prioritized 
list of customer desires or needs. 

e..(1 pt) Briefly describe below what it means for an Engineering Design requirement to be "universal." 

l-\- S,,",w\J C~fl1 f" ,,\\ {'a'S'I~~ cR..,..g,sns Cr~tvlJ "'ot /, ...... l-

J c?5\ft'\ ~V\"'>J 

e (2 pts) Engineering design requirements are developed via a process that involves - (circle all the 
activities that make up this process. 


Asking questions 

Gathering data 


t Making decisions prior to the process of developing solutions ~ 
&d. 

Relating "whats" to "hows" 
Evaluating potential candidate designs 

(tS. {I pt) True o~- The House of Quality approach is exclusively used to develop engineering 
"cflai-acteristics from customer requirements. 

~l pt) True o@- The purpose of a brainstorming session is to solve a specific design problem and 

at the conclusion of a successful session a group should be able to state the problem's solution. 


tZJ.l pt) If you are only using one criterion to select between alternative concepts using the weighted-

sum method, the importance weight of that criterion is 100 %. 


~1 pt) The purpose of a staged·gate or toll-gate design process in many organizations is to provide a 
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19. (6 pts) The following figure represents the framework for the House of Quality, a method used to 
develop engineering design requirements. Also listed below are SOME of the "names" of the "room s" in 
the house . a. ) Labe l each room on the figure with its appropriate tit le from the list below and then briefly 
describe the co n lent of each of the rooms you labeled . NOTE: YOU ONLY NEED TO LABEL AND 
DESCRIBE THE " ROOMS" LISTED BELOW 7 NOT ALL OF THEM. 

'~ 
IWh () I /I No ,-" J 

Now.
IN l-,. + vS v 

V' 
IN "'~ I 

Hu£..-4Ito~ t 
Ql:..what - '1" ~I , ,I. h've ("t' "t >""l "-'4'j ., c~sI•.....r c t..x,,.. r " 

>'10 Cvl,'{>prod"C+$ (ex rtj<! S,-no 0-11../) goP..! IcJf, ",,< 9-'""")+"'~ 5 10rq 
N.. VO{lJ€,d , 

b owvs. What s-+.. r!J fu 

I (",0-/ 1o<>J) - S{Vif§....) 


4D~ ~ow u>'»pc-h'-!CCS 

G " S -lc ""'5 """-'"S ( W t"...1) 
O OWMuch 

1+0"" 9'·J"cl$ .,<0> "". <<Y>"1e/"f;,.<) vn~"d-< /-10..1$ , f::ad'1 
pro"••' h~, q...,..,+"< ve "1V~k,if) r:C5~/1- Mel <,,1-"""-'$ ~=/ (d_ 1'9t.k1 
~Who vs. What cl."9" fkI 

Hov-> t k c~rfuv.,"r.5 (WI.o) pr I~": /"ze ..",c," wv,at, <J r'v"'-:-:;:--- ­

" (.v€' "9~fe.l ,.m p4-t."c;e <:F ",c.d., vJ "'''' t 
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~I pts) Two basic characteristics ofa designed artifact are often referred to as: I) FUNCTION and 

2) Eo r}'Y\ 

lk-t3 pts) List three of the "rules" recommended'for a brainstorming session. 

a. e"-COII hL~ w-i/~ tb( • 

b. hvJ Ii ".,.. ;Ju.-s 

c. f2M pat»" S~~j~ IlI- A H"", 

al (l pt)~or False: Design is NOT an exact science. 

d(l pt) True 0eEngineering is an exact science. 
I..} f'!L..£_'''J.,'f­

<1i.(2 pts) List two potentially useful outcomes from a brainstorming session: 

a. tt"~..!ay ,J. t~s (lOt) pv ~r iN- ,,.,,., oJ I') 
b. beir&- \INkoM;?' oJ- j-k probJtl- a",J CH!4 rh'W!, fela:t. 

~(4 pts) During the concept selection process a designer may consider the function, physical principle 

and abstract embodiment associated with a specific component. Indicate for the items listed below if they 

are: 1) function, 2) physical principle, or 3) abstract embodiment. 


a. Bolt ~ b( q.,..( + 'e~b~J;M"'';-

b. Reduce speed -h.,h (, H'Ob. 

c. I - beam a hsl-a.ct el-- b,J; 'P-C..... 

d. Amplify -h..'-<. cHv.­

e. Hooke's law ,,4, S{c.,.1 ,f) h'hc.i'p/.t. 

f. Thermal conduction pl1S,r'c§'f ,6'r..e,'pit, 

g. Change direction ---"fv'-"'-'-,,-'--'c."-'J.v!<....L..::~:;...:,.....______ 

h. Polymer adhesive a~,&-r~J.. ej.;;..,hl1,{/fhl.J. 

~: (1 pt) Briefly describe the ways in which a cultural anthropologist might contribute to a consumer 
product design project. 

Tl k~k-r Vh& ~()' .Jl..t eJ.J. v~ aJ-J co.,,- (f'hvft;h.. ikJ
k'j . 

"J- J..o....... '" .r:;&!-..l'~'" ,....,It!J- beJ-~ q(rt) " ... d- f..r h. """'- -"- ;"cJ..r.t,-.$. 

iLt>- Q/so Ph.,;J~.. J;~hJ. ~.ephh-. """",,l.rc.~ J- :jLcI- f1-()vt-e/L 

14'l1 ~r ·.....,vU tJt~'k ",e} l-«~ IN'' rJ.-Lv,J..r/- ",rt 
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27. (5 pts) This question allows you to demonstrate a basic understanding of the Pahl-Beitz (Weighted 
Sum Method) as discussed in class. Complete the following form for the information provided below 
and determine which of the three concepts appears most appropriate at this point in the design 
process. 

You have three concepts you are considering: Concept A, Concept B and Concept C. 

You are evaluating the concepts against three criteria: Criteria I. Criteria 1I and Criteria III . 
• 

You decided the importance of Criteria I was 20% and Criteria III was 50%. 

The your assessment of each concept against each criteria is: 
Concept A [Criteria I Adequate, Criteria II - Very good, Criteria III - Just tolerable I 

Concept B [Criteria I Good, Criteria II Good, Criteria III Unsatisfactory] 

Concept C [Criteria I Just tolerable, Criteria II - Adequate, Criteria III - Very good] 

Concept Alternatives 
["t"l~..vt l3,Col'\at ,,+ A 6,nU2~C 

Criteria ~ 
']. \(pO .202'0 LtO "3Cv~b\c. 1 

30 c...-~l.\ .Co D? 2­JI .90'zo 
t..(\ 0 2·0().?DSo 0-m: 

2:801..1502.:10 

Rating Value 
Unsatisfactory 0 
Just tolerable 1 
Adequate 2 
Good 3 
Very Good 4 

Briefly explain which concept you would recommend for further consideration and why. 

J: 	~~c.o"",~d c.,....U/...f-r C· 13ecav~ of 1-t'5 ~CI+ S\.>'-'-l.SS w~-t\-, 

0- \' +~y', ~ J!I., i+ is -tt..o.. c..ot., Uf+ IN;+L-, ~ kAj ~~+ 
SCOV't of 2. ~D."""""-CoV'\CJLf+ A LJ G\.. S,"-Of"e. of 2. \0", 

c} l'" ~ Co",", <:A--\,,+ ~ "p- o...,l~ , .. <? 0 . If ex-i+e,.v\ ~ -:Dr' is 
,-th a l... t ~ (-> (;;> V' -+~yo.. ~, ~)3!iii*"' c-o ....S.. deK' f ... c.A'f ~C ] 
tv \' ~'-..t..v • 
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