T570(E)(J30)T
AUGUST EXAMINATION

NATIONAL CERTIFICATE.

REQUIREMENTS: Properties of water and steam (BOE-1 73)

Calculators may be used.

This question paper consists of 8 pages,
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1. Answer ALL the questions.

2. Read ALL the questions carefully.

fumbering systém used in this question

3. Number the answers according to th
paper.

4, All the calculations should cor
41 The formula used orr

4.2  Substitution of the
4.3 The answer with %m oo:mmw Shunit

11. Answers must be rounded off to THREE decimal places.

12. Write neatly and legibly.
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e 0 i i
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Time in sec

1.1.1 The acceleration (2)
1.1.2 The initial velocity (1)
1.1.3 @)
(4)
(3)
(2)
(1
A cannon with a mass of 10 tons fires a bullet horizontally with a mass of
 kg. The velocity of the bullet when it leaves the barrel of the cannon is
Calculate the recoil velocity of the cannon. : me
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2.2.1

. 5KN/m %0k
A A A A AR T
7m c % D
m D
FIGURE 3

2.3.2 Calculate the distance X by taking moments about support D.
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2.3.1 Calculate the magnitude of support D by using Newton's third law.

(2)

(4)

(4)
[14]
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(8)

el , Wﬁkmqmcjmom_z or calculate the
embers PQ and PR.

3.3

10 kN

FIGURE 5 (4)
[14]
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piatie.

4.2.3 The smallest force required to pull the block upwards along the (2)
plane. ,

424 The coefficient of friction.

(2)

[12]
QUESTION 5: HEAT
5.1 Explain the term heat value of a fuel. (2)
5.2 , |
(3)
5.3
What mass of water is required if the final temperature is 40°C? (5)
f 250 1 of water is heated from 280° C to 360°C by burning coal.
ulate the following:
The change in temperature of the water (1)
4.2 The quantity of heat required (2)
5.4.3 The quantity of coal required : me
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6.3

IT the eniciency 1S 00 7. \W/

6.2.2 The number of strokes of the leve load 126 mm. (3)

The following data were given: An inside diameter of. the water pipe is
50 mm and an effective head is 30 m

(3)

Calculate the work done.

[12]
QUESTION 7: ELECTRICITY
7.1
(3)
he terminal voltage of the battery (2)
The current through each resistor (2)
The internal voltage drop (2)
Define the term ampere. 2)
7.3 Define the term potential difference. (1)
[12]
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Oxidation of a metal produces a (8.2.3) ...
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TOTAL:

(3)
(6]

100
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LCHIoILY U Julld

1O UVU RUMH

Density of alcohol (ethyl)

790 x@\Bu

(etiel)

Density of mercury

Density of platinum

theidvan platina

Density of water

Digtheid van water

Density of mineral oil

Digtheid van minerale olie

Density of air

Digtheid van lug

Electrochemical equivalent of silver

Electrochemical equivalent of copper

Elektrochemiese ekwivalent van silwer

Elektrochemiese ekwivalent van koper

Gravitational acceleration 9.8 m/s” Swaartekragversnelling
Heat value of coal 30 MJ/kg Warmtewaarde van steenkool
Heat value of anthra 35 MJ/kg Warmtewaarde van anirasiet
Heat value of peiro 45 MJd/kg Warmtewaarde van petrol
: 140 MJ/kg Warmtewaarde van waterstof
17 x 10°/°C Lineére uitsettingskoéifisiént van koper
23 % 107°/°C Lineére uitsettingskoéffisiént van aluminium
12 x 10°/°C Lineére uitsettingskoéffisiént van staal
54 x 10°/°C Lineére uitsettingskoéffisiént van lood
2100 J/kg.°C | Spesifieke warmtekapasiteit van stoom
Specific heat capacity of water 4187 J/kg.°C | Spesifieke warmtekapasiteit van water
Specific heat capacity of aluminium 900 J/kg.°C Spesifieke warmtekapasiteit van aluminium
Specific heat capacity of oil 2 000 J/kg.°C | Spesifieke warmtekapasiteit van olie
Specific heat capacity of steel 500 J/kg.°C Spesifieke warmtekapasiteit van staal
Specific heat capacity of copper 390 Jrkg.°C Spesifieke warmtekapasiteit van koper
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1.1.3 p=2o0m/s
or
(50 x 10) + (0.5 x 50 x 40) ¥’
=500 +1000

=1500m Y

1.2 V=u+gt

t=V-—-py =0-245
-g -9,8

=258V

S=ut +% aft
= 35,5 x (2,5) + ¥2 (-9,8) (25)°
=61,25 - 30,625
=30,62s Y

S=pt+ gt
(30,625 + 24) = + Vo gt
t=+ 54,625 x 2
9,8
t= 3,339s Vv

Total time = 2,5 + 3,339
=5839s Vv

1.3

1.3.1 Force is that influence which changesv or tends to change the

state of rest of a body. v

1.3.2 Mass of object is the quantity of matter a body contains. v

1.4 MiVy = MaVa
10 000 x V4v =50x800 v

V=4mls Y
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(4)

(@)

(1)

(3)
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2.3 2.3.1

2.3.2
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=50 N/m v
Or

4

= 50N/m

Upward forces = Down forces

m.% = F o

F,+F, nmwi@x&io v
32022+ Fp=10+30+30
F,=37718 ¥

Taking moments about A
32,222 (7 +x)=10 8,\+ x) +30 (3 + X) + 30x v
205 554 + 32,222x = 60 + 10x + 90 + 30x + 30x 4

x=1,999 =2m v

(2)

(4)

(4)
[14]

Please turn over

Downloaded from www.mycourses.co.za


https://www.mycourses.co.za/

3.3

&\é e

Pt \\\ S
.,,,.&\\a\w//.ﬁ.mw\ \M//
vad \\
~ % 50N
100 N

FIGURE 4

EHC =-70 + 100 Cos 30 + 50 Cos 30
-70 + 86,603 + 43,301 v

=+59,904 N v
EVC = -90 — 50 Sin 30 + 100 Sin 30
=-90-25+ 50 v
=-65 NV
R =V (65)%+ (59,904)°
R = 88,394 Nv’
65N ©=Tan' 65
o 59,9047
mwmz ® - b,.w.wwmo v

R = 88,394N W 47,336° Nv/
PR = 10/Sin 60° v
=11547 NV
PQ = Cos 60° X 11.547 v/

=5774 NV
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(4)

(4)
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4.2.1

42.2

42.3

424
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e

Fu = 2000N

FIGURE 5

The weight component // with the plane
WSin® =750x 9,8 x Sin 20 v
=2513,848 Nv

The weight component - with the plane
WCo0s© =750 + 9,8 x Cos 20 v
= 6906,741 Nv

Fup=Fu+WSin©
= 2000 + 2513,848 v

=4513,848 Nv
The coefficient of Fu = y Wcos©
H=FEuU
W Cos ©
=2 000
6 906,741 v
=0,289 v

(2)

(2)

(@)

(2)
[12]
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231 000 m = 1987200 v
M=8,6kg v

1 kgwater=11¢

Volume =8,6 ¢ v

5.4 250 kg
30 MJ/Kg
280 K
3360K
5.4.1 At=1f~—14
= 360 — 280
=80°C v

5.4.2 Q=,MxCxAt
Q=250x4187x80 v
Q = 83740000 J
Q=8374 MJ v

54.3 M=83MJkg v

30 MJ
M = 2,791 kg v’
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(5)

(2)

(2)
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6.3

r

nxD?
_22540(0,020)°
08501 ¥

v

=1060706 N Y

(3)

6.2.2 No of strokes = D?x height lifted
D? x strokes
=100°x 126 v
20°x 5 v
= 63 strokes v (3)

O =50 mm
H = 30 Work done = volume x p x g x height
éo;%smuﬂamx:xmxmx:,\
=17 X (0,05)*x 30 x 1000 x 9,8 x 30 v
=17318J v
=17,318 kJ (3)
[12]
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2 =0,29167 v

Rt
Rt=3,43Q Vv
7.1.2 V=7
V=E-1Ir V={xR
=6-1,105x2 or =1,106x 3,43 v
=379V =379V Vv
7.1.3 IR1=\V_ W
R IR = Ro
=3,79 =3,79
6 v 8 v
=0,63AVY =047 A v
7.1.4 Vo linternal = Ir internal
=1,106x2 Vv
= 221V v
7.2 The ampere is that constant current which if maintained in two straight parallel

conductors of infinite length, v* of negligible cross section, and placed apart in
a vacuum, would produce between these conductors, a force equal to 2 x 107

N/m of length. v

7.3 The potential difference is the difference in electric tension at the positive and

negative poles of a cell.
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8.2 8.2.1
8.2.2

8.2.3
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Chemical corrosionv’
Electrochemical corrosionv’

Metal oxidev’

TOTAL:

(3)
[6]

100
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