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QUESTION 1
1.1 The strength of concrete is inversely proportional to the water-cement ratio.v/

The higher the ratio the lower the strength and vice versa.v (2)
1.2 e Preliminary treatmentv

¢ Coagulationv
¢ Flocculationv
o Clarificationv’
¢ Filtration and Disinfectionv (5)

1.3 e |t causes fur to accumulate in metal pipes and boilers.
o Water obtained from bore holes in hard insoluble rock may contain a
percentage of acid.
e The water may be plumbo-solvent, which means the water easily dissolves

lead and copper. (3)
[10]
QUESTION 2
2.1 2.1.1 Taking moments at RL (3)
RRx5=40x3V
RR = 120/5
RR =24 kN v
21.2 Taking moments at RR (3)
RLx5=40x%x2V
RL = 80/5
RL =16 kN v
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QUESTION 3

3.1 The centroid of an area is defined as the point in the object at which the area
of the object may be considered to be concentrated.v'v

(2)

3.2 SHAPE AREA X Y AX AY
(mm?) (mm) | (mm) (mm?) (mm?3)

A 250 x 150 125 75 4 687 500 2812 500

=37 500 Vol | | Y Vo

Yo (21%)
B 0.5x150x75 | 225 75 -1 265625 -421 875

=-5625 Yo o Vo Vo

Yo (214)
C 0.5x 100 x 80 |90 26.67 | - 360 000 -106 680

=-4 000 Yo Vs Vo Vo

Vo (21%)
D T % 382/4 40 110 -45364.40 -124 752.10

=-1134.11 Yo v |V Yo

Yo/ (21%)
TOTAL | 26 740.89v 3016 510.60v 2 159 192.90v

(3)
X=Zx [ZAVY Y = ZylSAVY
= 3016 510.60/26 740.89v =2 159192.90/26 740.89v
=112.81 mmv =80.74 mmv (9)
[20]
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QUESTION 4
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MEMBER MAGNITUDE (kN) NATURE
AF 1922 iy Tie %
BH 86 v Tie %
DH 65 Yov Strut Vv
EG 88 v Strut %v
FG 42 Voo Strut %v
GH 25 Yo/ Tie %/ (6)
TABLE 1

[16]

NOTE: 'z mark for any correct Magnitude and 2 mark for any Correct Nature in
TABLE 1

+/- 2 tolerance for the Magnitude
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QUESTION 5

Force in Backstay =OM=39.9kN v

Force on Shear legs =0T=05=42.1kN” "

x’m
.-‘/"- J
J
e o=
-L—- .: - - = _.--"?SS-‘“--’
A\
+/- 1 kN Tolerance
QUESTION 6
6.1 Gear ratio = T driven
T driver\/
=90
30
=3V

6.2 Velocity Ratio

VR=2xLxG
D
=2x04x3
0.5
=48 vV

6.3 h = MA x 100
VR
98 = MA x100
438
MA = 4.7 vV
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6.4 Load=mxg v
=60x9.38
=588N vV

MA = load
Effort
=588
4.7
=125 11N VYV

QUESTION 7

7.1 ¢ Thermoplastics are plastics which can be softened by heat v/
e Thermosetting plastics are plastics which cannot be softened by heat v v

7.2 Examples of thermoplastics:
e PVCV
e Perspex v
e Nylon v
o Polystyrene v
e Acrylics v

Examples of thermosetting plastics:
e Amino plastics v

o Silicones v

e Polyurethane v

e Polyester v

e Melamine v

7.3 They have loose electrons in the outer obit of their atom. v

7.4 They do not have loose electrons in the outer obit of their electrons. v/
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