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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 numbermg system used ’|n this question
paper. >

4, All sketches and/or diagrams must be done ln penc:i énd be neat, reasonably
large and fully labelied. ‘ L

5. Rule off across the page on corﬁpietlon of each question.

6. Assume thata 1 kg mass exerts a force of 10 N.

7. Write the formula before startmg with a calculation.

8. Numerical aﬂswers are tc be rounded off to two decimal places after the

decimal comma

9. Wnte neaﬂy and leg;bly
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QUESTION 1
Give the name of the S1 unit, together with the symbol, in which each of the following
is measured:
1.1 Mass of a body
1.2 Pressure in gas
1.3 Weight of a body
1.4 Atmospheric pressure
1.5 Density of material e
T, (5x1)
QUESTION 2
2.1 Make a neat cross-sectional sketch of a tree truhk ahd labe! SIX different
parts. ™y ;
2.2 Explain briefly the following terms asused mconnectnon ”with timber:
2.2.1 Seasoning A N
2.2.2 Conversion; =
223 Preservaﬁé,n
, 3x2)
2.3 A timber beam 5,6 m iong, ,95 nﬁm wide and 125 mm deep has a mass of
54,5 kg. ‘ '
C§{GU~‘3t? the ‘déﬁsity‘,of fhe timber in kg/m3,
QUEST!QN 3
3.1 State Chérles 's law.
3.2 A quan’uty of gas has a volume of 5 m3 when at a pressure of 300 kilopascals.
Calculate the pressure when the gas occupies a volume of 3 m3, while the
temperature stays constant.

reserved

Make a neat, sectional skeich of a water-closet with a U-shape bend in the
pipe and clearly show the water seal on the sketch

[5]

(6)

(6)
[18]

(3)

(3)

(5)
[11]
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QUESTION 4

4.1

4.2 Describe, with the aid of a neat sketch, the displacement method\ of
determining the volume of a small irregular solid of non-porous material
4.3 Sketch and describe a simple experiment to show that the down- up-'and
sidewards pressures at a point in a fluid are equal. :
QUESTION 5
5.1 Explain the term Bow's notation. |
52 A 4,5 kN force is acting to the left and a farce of 2 450 N is actmg to the right
along the same line of action. e :
State the magnitude and direc’uon of the foHowmg
5.2.1 The resultant force
5.2.2 The equmbrant force
; (2x2)
5.3 Calculate the'm‘é‘gnitude aﬂd direction of the resultant of the two forces shown
in FIGURE 1, ADDENDUMfivA (attached). State the angle between the
resultant and the 80-N force:
(No. ks wiH beai oca"téd for a graphical solution.)
54 ’““Determme by means of the parallelogram of forces, the magnitude and
. direction of the equilibrant of the concurrent coplanar forces shown in
. FIGURE 2 ~ADDENDUM A (attached).
QUESTION 6
6.1 Explain the term coplanar forces.
6.2 FIGURE 3, ADDENDUM A (attached) shows four forces acting on a pin.

Copyright reserved

Calculate the total quantity of water needed in a concrete mixture of 100 kg of
cement with a water-cement ratio of 0,04. The answer must be in litres.

Determine graphically and clearly show the magnitude and direction
of the equilibrant and also the magnitude of the horizontal and vertical
components of the equilibrant.

(4)

- ®

e
[16]

(3)

(4)

(6)
[21]

(@)

(12)
[14]
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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, ANNEXURE A (attached). Show clearly the direction of the
resultant and the distance from the left-hand end A of the beam. T (12)

18]

©oToTAL: 100
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ADDENDUM A

4 100N

90°

>80 N

FIGURE 1

50 N 40 N

50°

120N

T180(E)(A2)T

FIGURE2

70 N

— FIGURE 3
500 N

2m 2m

2m

v

250 N

v
H

v
A

FIGURE 4
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FORMULA SHEET

Any applicable formula may also be used.

1. F=mxg

2. sinf =0

sin@=T
S

3. cos 8 =

6. A=Bxh)

7. V=rD?xh

0.~ D=M

1.  RD. = M.S

iuhi reserved

12.

13.

14.
15.

16.

i 1:7';

K=C+273

VC/VK=F Cos @

HC/HK =F Cos 0

V=LxBxH -~ . o

%MC = IW - DW x100
VI = AG—— DG 100

w Wa@efi‘ cement ratio )/

K (Waterﬂ sementverhouding)

19.

20.

22.

. W.CR =MW

MC

WSV=MW
M.S

R?=V(C?+ HC?
R? = VK? + HK?
W=PxVxg
G=PxVxg

W=mxg

PV =PV,

T180(E)A2)T
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QUESTION 1
1.1 Kilogram kgv’
1.2 Pascal Pav’

1.3 Newton Nv’

1.4 Pascal Pav’
1.5 Kilogram per cubic metre kg/m®v’
(5x 1) [5]
QUESTION 2
2.1
] (%)
N | 7 ﬁéc/u}/f@bf /’c_«:{j;j
5
B
v’
53 wod!
Cambfuwl i@e/ ]
}%f’,a 1
(6)
2.2 2.2.1 Seasoning consists of the drying out of a certain amount of
moisture from the cells and cell walls. v'v'
2.2.2 The process of sawing logs into planks and boards. v'v/
2.2.3 The poisoning of wood on which fungi and insects lives. v'v/
(3x2) (6)
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2.3 Volume=1xbxh ¥
=56x0095x0125m ¥
=0,07m* v

. mass
Density =———— vV

volume
545 Y 545

= or
0,07 0,067

v

778,57 kg /m® or 813,43 kg /m’ (6)
[18]

QUESHIGN s

3.1 The volume of a gas varies v directly as its absolute temperature changes v
if the pressure is kept constant. (3)

3.2 P Vi=Po Vs
300kPax5mP=Pox3m° v

_ 300 kPa x5m’ v

P2 -
3m’

=500kPa v (3)

3.3

(5)
[11]
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QUESTION 4
4,
1 W.SV. M. /IW.CR. = M.
M.S. M.C.
v
MW.=WCRXMC. v
= 0,04 x100 kg v
=4 kg vV
=4 litres / liters v (4)
4.2
' ;' i& me '
& fi:  HieAsUrin
? \‘% cy!mdezg /
i
AIM
To find the volume of granite chips, applying the displacement of liquid method.
Apparatus
Eureka can

Measuring cylinder
Measuring scale
Granite chips
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METHOD
Place the Eureka can on a tripod and fill it with water up to the spout. Place the

measuring cylinder under the spout of the Eureka can and gently lower the granite
chips into the water.

It will be noticed that the displaced water begins to run down the spout into the
measuring cylinder. The quantity of displaced water is measured in the cylinder and

noted down. This measurement will be volume of the chips. (6)
4.3 A B. c.
A e —— — —— .
i 7 z
7 Z
-Y-— i—-—-———-— \ B racmon s RRnan—, _..._..Y;. \/
L/ »~
(2)
AIM (1)
To proof that fluid pressure is the same in all directions
APPARATUS
Three differently formed glass tubes open at both ends (manometers). (1)
A large glass container filled with water.
METHOD

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

If the different height between X and Y is measured for each tubes, it will be found that
it is the same in all three tubes. This proves that the upward, downward and sideways
pressure in a liquid is the same at the same depth.

(2)
[16]
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QUESTION 5

5.1 The numbering of the spaces between the lines of action v in a system of

forces. The numbering may be done clockwise or anti-clockwise , around
the point of allocation of the force. v

(3)

5.2 5.2.1 Magnitude = (4,5x 1000 N)-2450N v

=2050N v
Direction =left
522 Magnitude =2050N
Direction =right v
(2x2) (4)
5.3 _
R? = VC? + HC? - DIRECTION: Tan 8 =VC g
HC
= (100)2 + (80)?2

| =100

= <10 000 + 6 400 - 0

= 128:£N e = 1,25

-1
© = Tan ?,25/
=51,34° Nof E (8)
5.4 >
)
(S’}Q‘a‘e, [ y'&‘@raux
Copyright reserved

Please turn over



-7-
BUILDING SCIENCE N1

MARKING GUIDELINE T1BO(EXA2)T

é‘:;‘ -
W$s~ff?,ezu ‘L///
S f}%u

TTegrécle , : |
Air&:w’f@"? = &@Nﬁf W / &b“%' sOutur= ey
(6)
[21]
QUESTION 6
6.1 A number of forces lying on the same plane are called coplanar forces. (2)
6.2
S, Ao N
C . )
D 6}&(’8 (ﬁh@,ﬂ%f
B \3°
qo __
Go = Do M
A E
JooN
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d

f? (12)
[14]
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QUESTION 7

7.1 2400 kgx10=24 000 N

24000

2

F

Reaction force =

(concept of divide by 2)

=12 000 N (3)

k/\ MT.Z

Aoor  SOON  Deoy

c | 4 A

¢,>1!V? /QM dy 28 L" QM

’4 s Vi v , 2

7.2

/
B
{ g ‘ /
: , b LeSultand — 2o

&:@/ é’/: / Cot = / i, V

TOTAL: 100
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