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MARKING GUIDELINE -2- T190(ENJ2HT

BUILDING SCIENCE N2

QUESTION 1
1.1 Nitrogen v/

Oxygen v

Argon v

Carbon dioxide v (Any 3x 1)
1.2 Centrifugal pumps need a vacuum to operate; v'v'

positive air pressurev’ will destroy the vacuum and render the pump useless for
lifting liquids. v

1.3 4°Cv
1.4 Water will expand when it changes phase v freezi
1.5 Solid v’
Liguid v
Gas v
1.6 Heat energy v
QUESTION 2
2.1 Temperature is the ‘degfée of hotness’ of a body. v/
Heat is an amount of énergy present in a body. v/
2.2 e Clinical thermofmetér’ o
e Alcohol thermometer ¥/
e Mercury thermometer v/
s Maximum/minignum limit thermometer v/
2.3 s Clinical théémo er: medical use to measure body temperatures v
« Alcohol thermometer: to measure very low temperatures (at the poles) v/
s Mercury thermometer: general industrial and domestic (weather) uses 4
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Maximum/minimum limit thermometer: to record highest and [owest
temperatures over a set period v
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(4)
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QUESTION 3

3.1 Heat required = wm x At x SHT
XkJ= 30 kygx (343 —285) x 0394 kfflkg®C v
= 30 x 58 x 0.394 v
Heat energy required = 685 kJ or 685.56 kJ v

Reward once for use of Sl units, v {4)
3.2 Heat lost = heat gained v

mx AL xSHC = mx &t aSHC =
Hot water cold water .

Mass = ? mass = 1 kg i
T2 = 45 v T2=45 ¥
T1=285 T1=35 '
SHC = 4,2 SHC=42
Massx40x42=1x10x42 ¥ SR T
M =42/16,76 v k
M= 0,25 kg
Mass of hot water required = 250 g v_/ (6)
3.3 Bricks are porous and will absorb) water v
Water that freezes will expand. . v (2)
3.4  Excessive frost will expand to k waterlogged bricks — weakening your
structure. v/ : (1
[13]
QUESTION 4
4.1 The cohesioriforcesof a liguid that pulis ali the molecules together is referred to
as surfacedtension whe ' the top surface of the liquid is exposed to another
substance like asr or Otis v {1}
4.2 saturation coef ficiant = wn,um_ﬁ_f W._wfimmwwd
bk voiume —solid solume |
Satco=0.28 v
0.030
=933 v (2)
4.3 Roof covering Rustproof | Hail-resistant | Economical
Corrugated iron Fair v Yes v Yes v
Glass fibre sheets Yes v Fair v/ No v
Cement fibre sheets Yes v/ Fair v/ Fair v
Thatch Yes v Yes v No v

(12x%) ()
(€]
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QUESTION 5

EF=l A HY
7% NOETH OF WEST v/

Space diagram = 2 : \/I ctofidiagram correctness = 8 x %
Magnitude =1
Direction = 1
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QUESTION 6
6.1

3000 N

SPACEY
DIAGRAM

SCALE 1:50 v
4500 N

13x ¥e=6%

-n

FORCE v

SCALE b owen = 1GON

|
,,,,,, e e i
17 x¥%=8%

Use a scale of 1 mm = 100 N.

Draw and measure - graphical drawing accurate to 5% of memo values will be

acceptable. (15)
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MEMBER MAGNITUDE NATURE
(N} TIE STRUT
1. CH 12 200N v X v
2. DJ 240 N v XV
3. EJ 240N v X
4. FL 12 200N v XV
5. AL 10280 N v
6. AH 10280 N v
7. HK 10 280 N v
8. LK 10 280N v
g KJ 16 820 Nv/
10. GA 4 500 Nv’
11. AB 4500 N Y
(FIG 2)
6.2 Copy table and populate — point ioads net requiréd in table.
QUESTION 7
71 Take moments about ‘O

7.2

S CM=Y ACM

(200 x 2)= P sin 60° x 3,5 vv'vV

P=131,97N v

Take moments gbout ‘O_’~/

Y CM= S ACM v

(10x35x% 75) = PsmGO"xSS/

P=2021NY .~
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AREA DISTANCE TO | AREA X
L x B mm® X DISTANCE _EMY

(LEVER ARM) T ga v
BO0x72
= B760 mm? 38 mm 207360 mm® v
12 x 25
= 300 mm? (12x %)+ 60 18800 mm® v

= 68 mm £ o
25 x 24 (24 x V2 ) + 24 )
= 600 mm? = 36 mm
25 %12
= 300 mm? 6 mm

250560 v
= HIe0
£A = BYB0O m? 250560 mm*v’
v
TOTAL:
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