I

0000300600

WAL

Department:
Higher Education and Training
REPUBLIC OF SOUTH AFRICA

T560(E)N19)T
NOVEMBER EXAMINATION._,,_

NATIONAL CERTIFICATE
ENGINEERING SCIENCE N2

19 N em er 2014(Y-Papef)
13:00-16:00

i 'dﬁi‘ﬁ‘eSt_-\i_qﬁibaper consists of 8 pages and 1 formula sheet.

Copyright reserved Please turn over



(15070402) - -2- T560(E}N19)T

DEPARTMENT OF HIGHER EDUCATION AND TRAINING

REPUBLIC OF SOUTH AFRICA
NATIONAL CERTIFICATE
ENGINEERING SCIENCE N2
TIME: 3 HOURS
MARKS: 100

INSTRUCTIONS AND INFORMATION

1. Answer ALL the questions.

2. Read ALL the questions carefully.

3. Number the answers according 10 the numbenn ystem __seé in this question
paper. ke

4. ALL the calculations should comastof at_,_\jé%st thefollowing THREE steps:

(a) The formula used or'the mianipulation thereot
{b) The substitution of the _gi_yen's-fif_cfi__cf@ta-.g__r.ii‘the formuta
(c) The answer together with the correct St unit

5, The following values MUST be used | ythis question paper, whenever
applicable: . :
Gravitational acceiers = 9,8 m/s?
Atmospheric pressure =101,3 kPa
Heat valug of petrol’ = 25 MJ/kg
Heat vafue of cogl = 30 MJ/kg
Density bf water’ = 1 000 kg/m°
Spacific heat capacify of water = 4 187 J/kg °C
_Specific.heat:capacity of steam =2100 J/kg °C
" Specific heat capacity of steel =500 J/kg °C
‘Specific Heatcapacity of copper = 390 J/kg °C
- Specific heat capacity of aluminium = 900 Jikg °C
“Linear coefficient of expansion of steel = 0,000 012/°C
Linear coefficient of expansion of copper = 0,000 023/°C
. Linear coefficient of expansion of aluminium = 0,000 017/°C
" “Resistivity of steel at 20 °C = 0,000 000 155 Om
Resistivity of copper at 20 °C = 0,000 000 018 Om
Resistivity of aluminium at 20°C = 0,000 000 028 Om

Rule off after each question.

Drawing instruments MUST be used for all the drawings.
Subsections of questions must be kept together.

Write neatly and legibly.

©OND
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QUESTION 1: DYNAMICS

1.1 Define the following terms:
1.1.1 Velocity (1)
11.2 Distance (1)

1.2 A car maintains the foliowing velocities measured in tlma mfervais as
indicated in the table below: :

Time (s) 0 10 120 (30 [40
Velocity (m/s) | 10 20 |30 [30 |30
1.2.1 Draw a velocity/time graph. (2}
1.2.2 What does the gradient of a \;_elq'.&fty i graph represent'? (1)
1.2.3 From the graph in QUEST!N 1.2 alculafe the following:
{a) The acceieratlon dunng the f|rst 20 seconds (2)
(b) The dtsptacement dunng the first 20 seconds (3)
(¢} How long.did it take forthe deceleration (2)
e [i2]
QUESTION 2: STATI(_‘,___S'
2.1 A horizontal be as shawn in FIGURE 1 rests on two supports L and R.
2.1.1 Deterrmne the react:ons of both supports by taking moments about
. each supp@rt (Ignore the weight of the beam.) (6}
:Check-«the answer by balancing upward and downward forces. (1)
. 100N 200N 7SN
E 2m I am I 3m I 3m
FIGURE 1
2.2 Give ONE example where you will find a couple in practice in engineering. (1)
2.3 The vertical component of a force that is acting at an angle of 60° to the
horizontal is 200 N,
Calculate the magnitude of the 60° force. (2)
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2.4 Determine graphically the magnitude and direction of the resultant of the
system of forces as shown in FIGURE 2.

i.?{}ﬂ

FIGURE 2

OUESTION 3: ENERGY AND mow}gpl?'rum--=-.-
3.1 Define potential energy

3.2 A stone with a mass of 4K S drOppe"';"down a mine shaft, 400 m deep.

Calculate the f(}ﬂ wmg

"'::The' potent;al .energy of the stone before it is dropped down the
mlne’sh_aft with reference to the bottom of the shaft

3.2.1

32 he velaeity with which the stone will hit the ground at the bottom

of the:mine shaft

323

3 The time it will take the stone to reach the bottom of the mine shaft

"":""Defi_{}éi?hqomentum of a body.

” _\___"é:iauiate the momentum of a 2 500 kg truck travelling at a velocity of 40 my/s.
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{14]

(2)

(@)

(2)
(2)
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NIESTION 4: WORK DONE (POWER AND EFFICIENCY)

4.1

4.2

4.3
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Define the term power.

FIGURE 3 below shows a graph of a uniformly varying load against distance,
obtained when a platform is lifted by a 100 m long cable which is wound onto

a drum at the top. The force axis represenis the force in the cable where it
touches the drum and the distance axis represents the tength of cable already
wound onto the drum.

Calculate the following by making use of FIGURE 3:

4.2.1 The weight of the cable per metre length--

422 The work done in winding the total iength onto the

drum with the cage fixed fo the Iower end onto ih&drum

4.2.3 The power applied when _t}ge " end o
drum and the velocity is.12'm/s

e;;eabie is 50 m from the

" FORCE IN NEWTON
KRAG IN NEWTON

1000

[T PR PO N R R NN NN VORI WO SUNE SN T TR T VO S 1
¢ 10 20 30 40 50 B8 Vo 80 99 100
DISTAMCE IN METRES

FIGURE 3

' The tangential force applied to a flywheel is 500 N. The diameter of the

flywheel is 800 mm.
Calculate the following:
4.3.1 The torque delivered by the flywheel

432 The work done by the flywheel in 200 revolutions

(2)

(1)

(2)

(2)

(2)

(2)
[11]
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AUEGTION 5: MECHANICAL DRIVES AND LIFTING MACHINES

5.1 Name THREE methods of transmitting power with reference to mechanical
drives. (3}
5.2 State TWO advantages of chain drives as compared to belt drives. (2)

5.3 Refer to FIGURE 4 below.
Calcuiate the following.
5.3.1 Mechanical advantage

(@)
3)

532 Velocity ratio

£ g
: ;
g &
FIGURE 4
5.4 The gauge pressure on a diver's body in seawater is 900 kPa. The density of
seawater is 1 030 kg/m°.
Calculate the following:
5.4.1 The depth of the diver in the seawater (2)
542 The absolute pressure on the diver's body (1)

{131
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QUESTION 6: FRICTION

6.1 Name TWO factors that influence friction. (2)
6.2 A body with a mass of 40 kg is at the point of sliding down an incline plane of
20°.

Calculate the following:

6.2.1 The coefficient of static friction {1)
68.2.2 The weight component perpendicular to t (2}
623  The weight component parallel to the sliding plan (2)
6.2.4 The external force required to pul theiﬁodyu ‘g;%?incline plane (3)
: . [10]
QUESTION 7: HEAT
7.1 Define the term heat vafueofacombust:b (2}
7.2 .
(3)
7.3
(3)
n fcient of linear expansion of a material. (2)
A s’g;gi?*pipe is 450 m long at 22 °C. Steam at a temperature of 500 °C is
aliowed 1o flow through the steel pipe.
Calculate the change in length, in mm, of the steel pipe. [(12:3]
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OUESTION 8: PARTICLE STRUCTURE OF MATTER

8.1 State the charge on the following atomic particles:
8.1.1 The nucleus (1)
8.1.2 An electron {1)
8.1.3 A neutron (M
8.2 What is an electrolyte? {1)
8.3 State TWO uses of electrolysis. (2)
i6]
QUESTION 9: ELECTRICITY
9.1 Define Coulomb’s law. (2)
9.2 Hustrate mutual induction with: tﬁe aid ¢ aneat -"i%ibelied sketch. Your sketch
should include the foilownng ‘batteries; switch, ¢oil and galvanometer. (3)
0.3 Name TWO of the fourtactor . 'rr'w;uch a condugctor's resistance depends. (2)
9.4 A circuit consists of::two___parallel‘“ esxstors of 3 ohms each which in turn are
connected in se_{les.\. 'a-'fre _E:__stor of 4 ohms.
Calculate thé total re sns’tance of the circuit. (3}
{10]
TOTAL: 100
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FORMULA SHEET

All the formulae needed are not necessarily included.
Any applicable formula may also be used.
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7= 100%
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Lt =tand
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Fr=Fy.. ca=0
harisontaal
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Fer =wcos0

l,=1, %Al
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I m/fs = 3,6 kim/h

i s
s=ut+—af
7
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v =u? +2as
sTr=zlF
T M=X6M

ABS = fAT! MET
Pips = Pary + Pue

p=Agh
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