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TIME: 3 HOURS

MARKS: 100
INSTRUCTIONS AND INFORMATION
1. Answer ALL the guestions.
2. Read ALL the questions carefully.
3. Number the answers according to the numbe\ring‘“systerﬁ@ed in-this question
paper. o o
4. Write neatly and legibly.
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QUESTION 1

1.1

Convert the following values:
1.1.1 30 °C to kelvin

1.1.2 293 kelvin to °C

(2x2)

1.2 Make a neat sketch of the Celsius thermometer and Kelvin scale thermometer
and clearly show the freezing and boiling points on each.

1.3 What is the abbreviation used for specific heat capacrty'?

1.4 Calculate the mass of steel required if 267,3 kd heat energy rs needed fo raise
the temperature of the steel from 283 K10 338 K. -

The specific heat capacity of steel is 0,486 kJ/kg K

Let & be the final temperature in kelvin and tthe. mlt:at temperature in kelvin.
QUESTION 2
2.1 What is meant by caprﬂant;/? L :

Explain by referring to vcnds in.a burnt clay brtck

2.2 Explain how the porosnty of a' matenai w1|i influence its strength.

2.3 Calculate the volume of the pores of a material for which the following
information is given:

Saturation c.ceffrc:ent :-; 0,90
Volume of water absorbed = 0,036 cm?®

QUESTION 3.

3.1 'What ¢an be deduced from Archimedes' discovery if a body that contains
matter is immersed partially or wholly in a fluid? Keep in mind the properties
of matter.

3.2 Define the term buoyed.

3.3 Describe the experimeni used to prove that the volume of a body immersed in
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water is equal to the volume of the displaced water.
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QUESTION 4
4.1 Name any FIVE properties of lead as roof covering. {5)
4.2 What happens to copper if it is subjected to climatic change? (1)
{61
QUESTION 5
5.1 What does the friangle of forces state? . | (4)
5.2 The system of coplanar, concurrent forces shown in FIGURE 1. on the
attached DIAGRAM SHEET 1 is held in equilibrium by the force F
Calculate the magnitude and direction of force F by addmg the components of
the given forces. o - L {12)
. . . [16]
QUESTION 6 | .
The beam shown in FIGURE 2 on the attached DIAGRAM SHEET 1 is in equilibrium. It
supports four point loads and one uniformly di_stributed. load as indicated.
Ignore the weight of the beam and'calcu_l_ate' 't'h'e__\ f_ql_l_ow.ing:
6.1 6.1.1 The maghitudé of :'thé'reaction at A by taking moments about the
reactlon atB T (4)
6.1.2 The magnitude of the reaction at B by taking moments about the
reaction atA (4)
62  Testthe TWO answers in QUESTION 6.1. 2)
N o {10]
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QUESTION 7

A metal piece of uniform thickness is shown in FIGURE 3 on the attached

DIAGRAM SHEET 2. This workpiece has a round hole exactly in the centre of the top
part.

Calculate the position of the centre of gravity by taking moments about X-X. Tabulate
the solution neatly.

QUESTION 8

FIGURE 4 on the attached DIAGRAM SHEET 2 depicts a roof truss that is [oaded and
supported symmetrically.

8.1 Redraw the given SPACE DIAGRAM to a scalefof"?’t.._: 1'0"0._ in the”ANSWER
BOQOK and show the nature of the forces. ' -

8.2 Determine the magnitude and nature of the force in each member of the roof
truss by drawing a VECTOR DIAGRAM to scale 2 mm =1 KN.

8.3 Redraw and complete the TABLE beicjw‘in_: the ANSWER BOOK.

MEMBER ' MAGNITUDE . | TIE STRUT
BH; EN : : 5
CK; Dl
FN: AH
GM; GJ -
HJ; MN--.
JK: LM

KJ

TOTAL:
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DIAGRAM SHEET 1

QUESTION 5.2
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FIGURE 1

QUESTION 6
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DRAWINGS NOT TO SCALE

Topes i reserved Piease turn over



(15070012 )

DIAGRAM SHEET 2

QUESTION 7
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QUESTION 8
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FIGURE 4

DRAWINGS NOT TO SCALE
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FORMULA SHEET

Any other applicable formula may also be used.
L F=mxg

2. VC =R sinZ
HC =R cosZ

3 R = JVC? + HC?
4. M=Fxs
5. CWM =T ACWM

6. FiF=r.r

a, T =r.F sin2

10. % Porosity=

Bulk Volume ~ Solid Volume _

‘Bulk Volume -
11 Saturationcoefficient = Volume of water absorbed
S _Buik Volume — Solid Volume
2. p=2
15 Rp=25.-mS
DWW mW

14 0°C=273K
15. Lu=Lox JxV
I6. Heat Required = Lo x )t x SHC

17 Hear Gain = Heat Loss
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