National 5 Design and Manufacture Question paper 2022

Candidate evidence 4

Candidate 4
SECTION 1 — 60 marks © MARKS | oot
Attempt ALL questions MARENY
1. A design proposal for a sound box with a phone and accessory holder is shown
below.
cable tidy
headphone stand -
earphone holder
stand support phone support
sound box top
Sa
sound box base
(@) The sound box top was made from softwood.
(i) Name a suitable softwcod for the sound box top. 1
=3 .
5CO S p0e.
The sound box base was made from MDF.

(i) State a benefit of using MDF rather than softwood. 1

5 .

HS cheaper than other weod D
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1. (continued)
(b) Dowel joints were used to join the sides of the sound box together.
dowel positions
i 3
T
P
L/
Py
NV
e
side” |8
(i) Describe how to mark out the positions of the dowel holes on side A,
" with reference to workshop tools. 2

You may use sketches to illustrate your answer in the box below.

. USe o maf'ﬁ_)ﬂ\q) f‘f‘%ﬁ to Scadch Cv.ﬁar’87lfc.iqk+
line _peajicl to the S, %Dw\/ﬁhe/md@}f@

5MM n. W@g@;\ T}xen LSe oo %Lgef‘ e 4o
maft out 1Zwm n e the andS codth ecpenchk

Fhon_usr_ e +f:3 Sal/uafc to oo @ S+ra.cdd-
lmd et the [2mn ma/)L%Ci ‘A-)l‘lrfc‘ +he
| l.ncS CIoSS 1S Where The hele Shouwj be.
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1. (b) (continued)

The dowel holes in side A were drilled to a depth of 15mm.

(i) Qutline how to ensure the holes were drilled to this depth.

Sed the depthStgp on the dill 4o 1B
Aok Mehre Sure 1hdt 4 03 15nm srom
buchirzg the tlocdl othertd:SE e hale
Will be joo Shallow.

(#i)) Name an alternative joint that could be used to join the sides of the
sound box.

Dove 4a.l.

(©) Pieces of softwood were joined together to make the sound box top.

T —
P s ,/ : 3
’ . 2 1

g0 |
/ co [T
FO
;
‘

(i) Name a suitable adhesive to join the pieces of softwood together.

»hlccg\r%hxe\ E;ooﬂv\ tSin.
J N

(i) Outline a suitable method of holding the pieces of softwood together
untit the adhesive sets.

F -Cqu;pS.
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1. () (continued)
Varnish was brushed on to the sound box top.
(i) Describe how to achieve a high quality brushed finish. 2

Dent overload the brush.
SCU‘IA + Aoon, bﬁ‘[@ffﬂ-/_ﬁ&f!%.. '
iQi(\‘(’f i+ up.
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1. (continued)
(d) The cable tidies were made from acrylic.
@iy Name an appropriate saw that could be used to cut out the cable tidies. 1
Seroll Saud,
(i) Describe the stages used to obtain a good finish on the edges of the
acrylic after sawing, with reference to workshop tools/equipment. 3
Drawogile + LSina_a gilé.
Sanch i+ don. vs) 4”28 Sﬂmd,ﬂc‘sﬂtﬁ
Cean + ogg it Steel ocol.
[Turn over
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(&) The earphone holder was turned from a hardwood blank.
hardwood blank
(i) Name a suitable hardwood for the earphone holder. 1
Labemrmeoremt.  Mohoaany.
, T RV
(i) Describe four stages in preparing the hardwood blank before fitting it on
the woodturning lathe, with reference to workshop tools. 4

Sketches may be used to illustrate your answer in the box below.

n 2USe a steel rvle onch o perncil to mark ottt
o (e Octesoncal Shepe Oh the erdos i

Y. Ma_oud g tfrso Lines siom the dicapnals
Yo mach the centreg

3. Mark outb Widh e compess cundd pencil
the wmeler o585 the carphent Lalo.

4. Cut the r;x@»{:e%@,q&l- block With e tagaon

Sl the Octacaral Shape, Lhilx Secur
‘N Ml PE o benth Vice.

L 'L. 2. - ['
@ @
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1. (&) (continued)

(i) Outiine two ways of ensuring a high guality finish on the earphone
holder when using the wood lathe. 2

Turm the oo @A}CAI\L{) I the lathe.
Holcd Loooek S)/lavin\cjﬁ a@a;nsf- .

(f) The phone support was made from copper and joined ¢ the sound box top

using epoxy resin.
o / copper phone support

sound box top

Outline two reasons why epoxy resin is a suitable adhesive. 2
1S Swetabkle Sor _melal and a oo
17 GLM e ble.

VS ShronA -
-’

[Turn over
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1. (continued)

(g) The stand support was made from mild steel and marked out as shown below.

' bend h'nes\

N I
pbsitid position
of hole of hole

(i) Describe how to measure and mark out the stand support, with reference
to workshop tools. 3

Sketches miay be used to illustrate your answer in the box below.
L Use odd lem callipers do park cut the tine
@ ’
dowu the midelle.
2. e o Steel fux pnde riber o Sowbh
' n the benel |iped anel to cresd Seton
Sar the holB.
3. Then B3grisy o pWrCLL and hewues 1o
et odd the balel. '
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1. (g) (continued)
The stand support was bent to shape and finished as shown below.
completed stand support
(i) Describe how to form the bends on the stand support, with reference to
workshop tools. 2
Se a metad gorrze-r Het 15 C/dcm pedd Fo

C- Claem p
The bendy, 4o é!mv;p youl niedal on and

Hhen ue,m-\cj & Jﬂaﬂ///%ff Lokt as
cloSe to the bend oS possisle  feund
the Sorever. )

The mild steel stand support was dip coated in plastic,

(iii} Explain why the stand support was dip coated. 2
Dip C@ﬂ.‘hﬂf&) lecues a_even SiniSh oud
NSUES ol O the ’nfnolu("[ LS couersd

%@anﬁ Corfodlon.
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Designers use research techniques such as user trips and questionnaires to gather
information.
(a) OCutline two pieces of information that could be gathered from a user trip on
the camping tent. 2

e T = o
';‘.-‘-b"-ﬂ.nm.mm-—-,, .-

How clamble it 3.
How eaS\uJ S 4o Set -up aud fake okwuin.

(b) Describe the key stages of carrying out a questionnaire. 3
% Mebe ot |enst 5 GueStonsS.
Fu fa avcid open erolech anes.,
5:/10Q 7t _out 4o A8 ety people S
foss. ble.
Af@l@Si cenncd CA:SFIQJ fle resufts.
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3. A designer often uses idea generation technigues.
Describe the key stages of an idea generation technigue with which you are
familiar. 3

You may use sketches to illustrate your answer in the box below.

Brecin Sdointine 2 1ohen

uod ot in a_cpsp
FAY (D) \J
encd '/'f{() Jo_that CEs ce/’[% LAeas CU’{QQ Y i)
thent  odovon  cuel Hhen NOU fet, can (4

+» RH' ,nSw,fa*f ol fort @fhfcf omﬂlfé ,dea\j
CMCQ af/’ Hw’ z’ifloa- 6@1 Sheq,cld ha e Q)’mﬁc
oS LdeeS by chieoSe avdd {Klmmnd\é}fdw.
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4. The two graphic techniques shown be[ow were used during the design of a
headphone stand.
4@ =5
C I
#gmﬁ ==
e
. working drawing ‘ computer-generated graphic
Outline the reasons for using the follovwng graphic techniques in the design
process:
(a) working drawing 2
Clearl 3 d)%p)@% the Congpeor entS,
Accureid] <\'~() e\ Clreal /\q-\ O"ﬂsr) )au S SiEeS,
WShich moheS o anSer Sor the rmmes:cdufff‘
tn onder Stand.
(b) computer-generated graphic 2
SaueD o maderiedS,
chﬁu do Dhare 101t ch»ﬁ?t’
fas w to Mcthe am«cm?mce.ds
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5. Designers often use sketch models as shown below.
j';*e,mz. BOARD
S AR PAIRITED
1.0 4w BLACKROATS
# “f‘ ] PAaaY fo NeTES
DU Ve wh  plasie Busle D N
a0 AT ANCLE, N Fﬂ'nges‘AiwmuM
Corme
Describe two benefits to designers of using sketch models. 2

Tltéq afle cLu)Cé {o _made. i

T)'L'CVK AL Aewd & CZC’Cff ‘maac. Q> thed
) <J ) I )

+ bk Lbe withet usine (ofS o5,

maderiendS .

[Turn over
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6. Asun lounger is shown below.
You must give different examples in (a) and (b).
(a) Describe how ergonomics may have influenced the design of the sun lounger. 4

Howo Iaf’lﬂ\ the ('L{Q,J'Lzor’? Shoujc b
How J; fo the Sert Shoulol be

T/fxé Deat b\)@u\!d n{cd +ﬂ>§’ml the B"—
05™ pectenticeicsS.

Howd loney the arm (S e

How loney g _bigh the cu'm re8fS gre,
How cxo@\’}usi-abl*c AN

How wickt the pem  rest  Sholoh be.
Hevo Aeqo\g ‘"t 33 4o Meve O;foumd/(.
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{b) Describe how function may have influenced the design of the sun lounger. 2

Howo ﬁai\u) S s %{71’ o _andl oS5 .
Howo eaSé vt St onled ;. Aaund oub

(c) Describe how the life expectancy of the sun lounger could be extended by the
designer. 2

Madc Srom harek parive  maktesalS,
Mat < 7 C?CLS@) f‘_‘“ f)’t'\ﬁ-)COVLSL—(M‘Z/' Fo
[CpPe.0-

[Turn over
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7. The design of products may evolve as a result of technology push or market pull.
(a) Describe what is meant by technology push. 1

A 4661}1/10[@3({) push 1S When cortsmmmtr—swmit

e Cerdan Hq)iq) ;S ndented #Se busiSnessS wil

tro_ Ao be the gicst Jo_ Sell i Commereiolly A
{(b) %es(g'u%%éwih?tﬁls ngant by market pull. 1

TA:S Liher conSumeR are lookine sSof

(N
A,of‘ool'ia, SO pmof€ bu_S/LKS:’SS "Lfbf‘lLO cff"l' 1 ke
oot pncl bt 09 Pk Dcoduwgr

New products can be difficult to launch in a competitive market.

(&) Outline two marketing techniques that could be used to promote new
products. 2

MocAds pn Bl boeedS ane TU.
Ce ltéfx'v‘\q‘ erdorsSment-
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8. A child’s pedal car is shown below.

Describe the aesthetic aspects of the child's pedal car. 4
'[mﬁﬁﬂg Stom Htle <ront 14 Laodloh be
Vel A 63mm~efr}cal..

The "C\;ellou) atc  blach cortbmst vell
Wit tactotier  and the Silver oy The
WhetlS QV(Q% Ot ot

The car ﬁbcd[b\ loct 2 Srmpemtt, A textuce.

It has a S?"(c/u’r on_dhe 5/o(€ to add
6 the raee cal ! Thome,

[Turn over
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9. The parasol bases shown below have been produced using a range of materials and
processes.

Metals

* copper

+ castiron

* aluminium.

metal base
parasol base

o

Plastics

+ acrylic

» polypropylene

» urea formaldehyde.

plastic base
(filled with water)

{a) Select the most appropriate material for each base from the lists provided and
state why they would be suitable, A

A different property must be given )"or each itemn.

() Metalbase CGST  ion 1
Suitable because L7 ’S hfa“ut‘) CM'OI Can Sqﬂmﬁ
the w{,a Wt &5 th< wbrela.

-

(i) Plastic base ol U\ prop u lEre 1

Suitable because H' CC’{/L be tﬁxm&VM 1

[okatonal WH"'&M}L,M% it _usesul Sor masS ofoo!ucﬁom
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9. (continued)
Rotational moulding was used to manufacture the plastic base.
(b) State two identifying features of rotational moulding. 2

(ntr'cate eleknll. .
Vne  Dhere do 1o heled o5 1he. p @@l join-

v L=

(¢) The-metal base is shown below.

S tightening bolt

plastic cap

enlarged view of
tightening bolt

g L S e T

Name a process that could have been used to manufacture each of the
following parts:

@ metal base df“{ C astiv 4\\; ;

I 7 : » Inc’&fa{';oﬂ Mﬂ/;{1

(i) plastic cap

[Turn over
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10. Laser cutters are widely used in the manufacture of products.
{a) Describe the impact that the use of technologies such as laser cutting have had
on the manufacture of products. 4

T}\ei\) edt mole accuwvhf.
T”L-Li—\ e ot” exocthy the Same.

~J ) ]
TLLt:J el guicher dhan trectitional Meheds.
Tli—cg ot Chhee pel  $a taql do tun +Fhaw
employ  LWorhs.

Theu pllbas o TSE 700D orc able Fo

\J
1?45,.0 up Lith Aemauol oter
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10. ({continued)
Changes to society have occurred due to modern manufacturing technologies.
(b) Describe how manufacturing technologies have impacted society. 2
Desbilicch Lot Sorce.
Made o lot o5 produclS cheepet
[Turn over
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Furniture can be manufactured using one-off production methods.

(a) Explain two benefits of one-off production,

FinShed fo o beter Yueditay,

Cowld be longcf lasf;'rz;) than cheoper
oSS produced prducts.
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11. (continued)

Designers have a responsibility to ensure that the materials used in products have

minimal negative impact on the environment.

(b) Describe how the environmental impact of the materials used in products

could be minimised: 4

Mohe Comiponenl ﬁec&ClCtb/t-
USe Stundewcr comperentS 4o mod < thom
more S ikeuble,

Sowrce _paderialS la(’ol/\uj LS poSSI e
Ude /c’C\LjC'L/fot merteriec S,

86&4) Loeceed 31’0% Sus}'afﬂab/( g/n/‘ <<,

[END OF QUESTION PAPER]
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