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INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.
2. Read ALL the questions carefully.
3. Number the answers according to the ] system used in this question

paper.

Numerical
decimal
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QUESTION 1

1.1 Give Charles's law.

1.2 A quantity of gas has a volume of 5 m® when at a pressure of
300 kilopascals.
Calculate the pressure when the gas occupies a volume of 3 hile the
temperature stays constant.

1.3 Make a neat, sectional sketch of a water-closet with a L bend in the
pipe and clearly show the water seal on the sketch.

QUESTION 2

2.1 Calculate the total quantity of water need fcrete mixture of 100 kg of
cement with a water/cement ratio of 1
The answer must be in litres

2.2 Describe, with the aid+«

3.3

Lo TG

reserved

determining the volume

uid are equal.

Seasoning
Conversion

3.2.3 Preservation
(3x2)

A timber beam, 5,6 m long, 95 mm wide and 125 mm deep, has a mass of
54,5 kg.

Calculate the density of the timber in kg/ms.

(3)

(5)
[11]

(6)
[16]

(6)

(6)
[18]
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QUESTION 4

Give the name of the Sl unit, and the symbol, in which each of the following is
measured:

4.1 Mass of a body

4.2 Pressure in gas

4.3 Weight of a body

4.4 Atmospheric pressure
45 Density of material
(5x1) [5]
QUESTION 5
5.1 Explain the term coplanar forces. (2)
5.2 ir forces acting on a pin.
‘ e magnitude and direction of the
e horizontal and vertical components
“ (12)
[14]
QUESTION 6
6.1 (3)
6.2 cting 1o the left and a force of 2 450 N is acting to the right
> of action.
gnitude and direction of the following:
The resultant force
The equilibrant force
(2 x2) (4)
6.3 Calculate the magnitude and direction of the resultant of the two forces shown
in FIGURE 1 (ADDENDUM - attached). State the angle between the resultant
and the 80 N force.
(No marks will be allocated for a graphical solution.) (8)
6.4 Determine, by means of the parallelogram of forces, the magnitude and
direction of the equilibrant of the concurrent coplanar forces shown in
FIGURE 2 (ADDENDUM - attached). (6)
[21]
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QUESTION 7
7.1 A concrete beam, 6 m long with a mass of 2 400 kg, is simply supported at
either end.
Calculate the reaction force at each end of the beam. (3)
7.2 Determine, by means of the link polygon method, the position and-magnitude
of the resultant of the three forces acting on the beam: A-B shown in

FIGURE 4 (ADDENDUM - attached).

State clearly the direction of the resultant and the distance

end A of the beam. (12)

[15]
TOTAL: 100
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FORMULA SHEET

Any applicable formula may also be used.

1. F=mxg 12. K=C+273
2. sinf=0
13. VC/VK = F Cos 8
sinf=T :
S 14. HC/HK = F Cos 0
3 cos=A
H
cos=A
S
4 tand = Q0
A
tan@=T
A
5. A=xaD? =xnr Water-cement ratio )/
4
6. A=1(Bxh) W.CR. =MW
M.C
V=nxD?
WSV=MW
M.S

19. R?=V(C? + HC?
R? = VK? + HK?

20. W=PxVxg
G=PxVxg

21. W=mxg

MW
D.S

1
o
S
.

L

P1V1 =P2V2
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ADDENDUM

150 N
80N

v

4
P

90°

100N

FIGURE 1

FIGURE 3

50N

FIGURE 4
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QUESTION 1
1.1 The volumev of a gas varies directlyv as its absolute temperature changes, if
the pressure is kept constant.v (3)
1.2 PV = P V
1 1 2 2
300kPa x 5m8 = P x 3m3v
2
v Xl
P = 300 kPa x5 m3
2
3 m3y
v N
= 500 kPa (6 x 12) (3)
1.3 ,
x’%@ W
M, i
ﬂ%&% ; %m”% . MWW’#»
o 2 - 4 - ... outlet
Seal so gy )
u-sha\kv e
° (5)
[11]
QUESTION 2
2.1 WSV.= MW. W.C.R. = MW.
M.S. M.C.
MW. = WCR. xM.C.v
v o A
= 0,04 x 100 kg
W
= 4kg
W
= 4 litres/liter 4)
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2.2
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AIM
To prove that fluid pressure is the same in all directions.V

APPARATUSY

Three differently formed glass tubes open at both ends (manometers)
A large glass container filled with waterV

METHOD

Pour coloured liquid into the three glass tubesV until the liquid is the same
height in all three. Then place the tubes in the large glass container with
water, so that their openings are all the same depth.y

If the difference in height between X and Y is measured for each tube,V it will
be found that it is the same in all three tubesV. This proves that the upward,

downward and sideways pressure in a liquid is the same at the same depth. (6)
[16]
QUESTION 3
3.1
medullary
mrgseral
bark*
bas v
heartwood
kernhour |
sapwood
gephouzvxu
(6)
3.2 3.2.1 Seasoning consists of the drying out\ of a certain amount of
moisture fromY the cells and cell wallsv.
3.2.2 The process of sawing logsV into planksv and boardsv.
3.2.3 PoisoningV of woodv on which fungiV and insects live
(3x2) (6)
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BUILDING SCIENCE N1

3.3 Volume = Ixbxhv
= 5,6V x 0,095V x 0,125 mv
= 0,07V m3/
Density = massV
volumev
= 545V or 545
= 0,07V 0,067
= 778,57V kg/m3 or 813,43 kg/m3
(12 x ¥2) (6)
[18]
QUESTION 4
4.1 kilogram kg
4.2 pascal Pa
4.3 newton N
4.4 pascal Pa
4.5 kilogram per cubic metre kg/m3
(5x1) [5]
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BUILDING SCIENCE N1

QUESTION 5
5.1 A number of forcesv lying on the same planev are called coplanar forces (2)
5.2

|
y «? (12)
b o — [14]
QUESTION 6
6.1 The numberingV of the spacesV between the lines of action in a system of
forcesV. The numbering may be done clockwiseV or anti-clockwiseV around
the point of applicationy of the force. (6 x 12) (3)
8.2 6.2.1 Magnitude = (4,5 x 1 000 N)\ —2 450 NV OR 4,5 — (2 450 + 1 000)
= 2 050 NV =2,05 kN
Direction = leftv
6.2.2 Magnitude = 2 050 NV or 2,05 kN
Direction = rightv
(4)
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6 R2 = VC2 + HC2/ DIRECTION: Tan® = VCV

= (100)2V + (80)2V HC
= /10000 + 6 400 \V = 100V

= 128,06 NV = 80Y
1,25+
-1

® = Tan 1,25V
= 51,34°y NV or EY
(16 x V2) (8)
6.4 e
s SR n
\\\ 150 N . ,

\\ .
. ~
., Ay
. T
y \\\ \\%ﬁ%\ S
720 8 % S %
120 ¥ é%ﬂ. \“\\ N
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o

Scale / Skaai: %/ FORCE DIACRAM / KRAGTE DIAGRAM WO
i cm o= 20 W

Equilibrant / Ewewigskrag = % 246 N / + 22° N of W

(6)
[21]
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QUESTION 7

71 2400kgx10 = 24 000NV
Reaction force = 24 000V
%ﬁ y (concept of divide by 2)

= 12000 N (3)
5
7.2 XTI 3 0 S 5 A
% “ Fo im
T D BYS NOTATION
i %? b ,}?{ & :v'
, L -
™,
N,
A

(12)
[15]

TOTAL: 100
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