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INSTRUCTIONS AND INFORMATION

1.

2.

Answer ALL the questions.

Read ALL the questions carefully.

Number the answers according to the numbenng system used in ‘this question
paper. : >

Rule off on completion of each answer.

ALL the sketches and/or diagrams must be done in pencﬂ The sketches
and/or diagrams must be neat, reasonably !arge and fully labelled.

Untidy and/or illegible work. wm be stnotly penahsed

Assume 1 kg mass exerts a force of ?0 N

Write down the formu};@b ore yo start with the calculation.

Write neaﬂy;;éﬁa leg;bly
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QUESTION 1
1.1 Define the following:
1.1.1 The equilibrant of a system of forces
1.1.2 The resultant of a system of forces
(2x2)
1.2 Graphically find the magnitude and direction of the resultant force of the
system of coplanar concurrent forces shown in FIGURE 1 on the attachedg
DIAGRAM SHEET 1. .

2.1 Define the term couple.

2.2 FIGURE 2, DIAGRAM SHEET 1 (attached) shcws'a lever:heid in position by
a pivot at O and by a force F. ;

2.2.1 Graphically determme the magmtude of force F.

2.2.2 Graphically determme the magmtude and direction of the pivot at
point O. ;
QUESTION 3
3.1 Define the centre of gravn‘y of a lamina.

3.2 FIGURE. 3, DlAGRAM SHEET 2 (attached), shows a lamina of which the
tnangle sectlon has been removed that is symmetrical about its vertical axis

Q@;Cufa‘:ejhe distance of the centre of gravity from the side A-B.

QUESTION 4

FIGURE 4, DIAGRAM SHEET 2 (attached), shows a simply supported beam 11
metres long supported at points C and D. The beam supports a 4 kN/m distributed load
that stretches from points C to D and two point loads as shown.

Calculate the magnitude of the reactions R, and Rg.

NB: Ignore the mass of the beam.

(4)

(10)
[14]

(10)
[12]

(11)
[14]

[10]
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QUESTION 5

A symmetrical roof truss loaded as shown in FIGURE 5, DIAGRAM SHEET 2

(attached) is in equilibrium.

5.1 Determine the support reactions.
5.2 Draw, to a suitable scale, the frame. Indicate which members are in tension
and which are in compression
5.3 Draw, to a suitable scale, the force/stress diagram. ;
54  Copy and complete the following TABLE in the ANSWER BOOK..
MEMBER MAGNITUDE OF FORCE | NATURE
AF . P
BG '
CH
DJ
EF
FG
GH
HJ
JE
QUESTION 6
6.1 Define the ‘c{i:fferehg:esbgtv&een heat and temperature.
6.2 Name‘éi;}leaét;;]fix—fREEbauses of heat.
83 G‘iﬁé‘iatfi%e‘a;‘ . THREE effects of heat on a substance.
6.4 Name the THREE ways in which heat is transmitted.
QUESTION 7
7.1 State the difference between density and relative density (specific weight) of a
substance.
7.2 A material has a relative density (specific weight) of substance of 0,8.

T250(E)(N21)T

Find the density of the substance in kg/m?.
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7.3 A sample of 2 m® of a material has a mass of 4 200 kg.
Find the relative density of the material.

QUESTION 8

8.1 Explain what surface tensionis.

8.2 Calculate the surface tension of a liquid with a density of 1 250 kg/m thé'ﬁ;;
rose 40 mm up inside a capillarity tube with a radius of 8 mm.- Use gravrty asff
9, 81 m/s2. -

8.3 Briefly describe what is meant by porosity of material.

8.4 Calculate the percentage porosity of a piece of brickma’cenal
Given the following: | 4 |
The bulk (apparent) volume of the brick = 7 46.cm® -
The solid (absolute) volume determlned :b :;crushlng 10 powder = 6,2 cm®

8.5 :

Determine the saturation of a br:ck when O 035 cm? water is absorbed and the
volume of voids is calculated to be 0 42 cm3

TOTAL:
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FORMULA SHEET

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

2. VC = R sin2
HC =R cos2

3. R = w/VC~’ + HC?
4. M=Fxs
5. I CWM =T ACWM

6. IfF=1.F

s 7= 8 p.hr
2

e

9, T =rF sin2

Bulk Volﬁ}?ze_—— Solid Volume
- Bulk Volume

10. % Porosity= x 100

: V%}Zume of water absorbed

11.
Bulk Volume — Solid Volume
12.
mw

1 0°C=273K

15. Lu=Lox tx V

16. Heat Required = Lo x ) x SHC
17. Heat Gain = Heat Loss

18. % Porosity = Bulk volume — Solid volume x 100
Bulk volume 1
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DIAGRAM SHEET 1

T250(E)(N21)T
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DIAGRAM SHEET 2

: ’;L@Zf ; FIGURE 3
20 3 k)
l‘&/Kme
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A YA, Z N
. ) " FIGURE 4
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F N \ J K FIGURE 5
1im %
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QUESTION 1

1.1 1.1.1

1.1.2

1.2

BUILDING SCIENCE N2

T250(E)}N21)T

When a single force keeps a system of forces at rest, that single

force is called the equilibrant.

When a single force can be found to replace a number of forces

that single force is called the resultant.

15 kN

SPACE DIAGRAM

i
vy
/\\M\ 4 // /‘
~ /
, =
v . ~ ~ / R
/ ~ /7
/! v /
/ /
d — — — A

VECTOR DIAGRAM

RESULTANT = AE = 12kN v
DOWNWARDS AT 74° ./

(10)
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QUESTION 2
2.1 When two equal paralle! forces are working in opposite direction it is known
as a couple. (2x1) (2)
2.2
3,5m 5.5m
SPACE DIAGRAM v
SCALE. 1ecm=1m
R
|
[
¥
al \
\ !
N
N \ VECTOR DIAGRAM
SCALE: fcm =10kN
{
F=QR=38kN ) (10)
O= RP = 70 kN ACTING UPWARDS AT 36°Y
2]
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QUESTION 3

3.1

SCIENCE N2

T250(E)(N21)T

The centre of gravity of a body/lamina is that centre in space through which

the resultant pulls of the earth, the weight of the body for all possible positions

of the body apply.
3.2 Areas X distance from side AB
60 x 20 =1 200V 20+2=10

60 x 30 = 1800V 60+2+20=50
~75%x30==225 V % x30+20=30

= 2775

= 95250

= 34.324 units ¥

QUESTION 4

To find RL — Taking moments about Rr

SR Nz Nz
(RuxB)+(9x1)=(4x6x3)+(7x7,5)
6 RL = 72+525~-9+

R =1155+6

Ru = 1925kN

To find Rr — Taking moments about R

Ve A Ve N2
(RrxB) +(7x1,5)=(4x6x3)+(9x7)
6 Rr = 72+63-105

RR = 12456
RR = 20,75 kN !
Copyright reserved

(3x1) (3)

Moments about AB
1200 x 10 =12 000
1 800 x 50 =90 000
225 x 30 =-6750
=05 250

(11)
[14]

(5)

(5)
[10]
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QUESTION 5

REACTIONS
RR+RL=4+6+12
=14 +2
RL =7kN X%
BKN RR =7kN 4 (1)
4kN g ¢ 4kN
%y
4 P G H %
A D N
F 2 45" J /
L W0
V2 n A !
RL=T7kN E R 2 7N
SPACE DIAGRAM Y
SCALE:1ecm=1m (9x V2 =4%)

FORCE DIAGRAM
SCALE: 1cm =1kN

(9 X ¥4 = 414)

(10)
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MEMBER MAGNITUDE OF FORCE NATURE
AF 14 kN 1% STRUT
BG 11 kNY12 STRUT
CH 11 kN V1% STRUT
DJ 14 kN V146 STRUT
EF 12,25 kN V1% TIE
FG 3,25 kN \1% STRUT
GH 5,0 kN V1&Ye TIE
HJ 3,25 kN V1% STRUT
JE 12,25 kN V1% TIE
QUESTION 6
6.1 Heat is a form of energy which causes the molecules in a substance to vibrate
and move more freely whereas (Any 2x 1)
Temperature is the degree of hotness or coldness of a body. (Any 2x 1)
6.2 e Sun
o Fuels
e Electricity
e Friction
e Chemical reaction
e Internal heat of the earth
e Change of state of aggregation (Any 3x 1)
6.3 e Temperature
e Condition
¢ Dimensions
e Colour
e Phase
e Composition (Any 3 x 1)
6.4 e Convection
e Conduction
e Radiation
QUESTION 7
7.1 Density is the mass per unit volume of a substance whereas
Relative density (specific weight) is the ratio between the mass of any volume
of a substance to the mass of an equal volume of water, expressed as a
number. (5x1)
OR
Relative density expresses the number of times the material is heavier than
water when comparing equal volumes of each.
Copyright reserved
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7.2

7.3

BUILDING SCIENCE N2

R.D = Density of material (density of water = 1 000 kg/m)?
Density of water

Density of material = R.D x Density of waterV’z

Density of material = 0,8 x 1 000 V2

Density of material = 800 ka/m3 v (0,8 g/cm?)

R.D = Mass of material
Mass of an equal vol. water
RD= 4200kg
2 000 kg

R.D= 2.1 (nounit)

QUESTION 8

8.1

8.2

8.3

8.4

8.5

The surface of a fluid and the outside of the water drop of this cohesion
causes an inward or downward attraction called surface tension

Surface tension.=T.=pghry
2
T=1250x 9,81 x 0.04 x 0,008
2
T=1,962 N/m v

Porosity is the amount of pore spaces or voids present in a material.
OR

Porosity is the total volume of pore spaces compared with the total volume of
a body.

% Porosity = Bulk volume — Solid volume x_100
Bulk volume 1
Ve v 1 e
% Porosity = 7,46 — 6,20 x 100
7,64 V2 1
% Porosity = 18,85 %

Saturation coefficient = volume of the water absorbed
Volume of the pores

Saturation coefficient = 0,035
0,42V

Saturation coefficient = 0,0833V

TOTAL:
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