higher education
& training
Department:

Higher Education and Training
REPUBLIC OF SOUTH AFRICA

{00a0GE0080

TR

8 November 2014 (Y-Paper)
.. 13:00-16:00

':ffﬁié-;.qugstion paper consists of 7 pages and 1 formula sheet.

Copyright reserved Please furn over



(15070391) -2- TS50(E}N18)T

DEPARTMENT OF HIGHER EDUCATION AND TRAINING

REPUBLIC OF SOUTH AFRICA
NATIONAL CERTIFICATE
ENGINEERING SCIENCE N1
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 thenumbéri _ ‘system used in this question
paper. :

4. Write neatly and legibly.
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QUESTION 1

1.1 indicate whether the following statements are TRUE or FALSE. Choose the
answer and write only 'true' or ‘false' next to the question number
(1.1.1-1.1.4) in the ANSWER BOOK.

1.1.1 Distanbe is the route length covered, regardless of direction.
1.1.2 Displacement is straight line path between any two pomts -
1.1.3 Acceleration can be positive and negative.

1.1.4 Mass is the amount of matter a body contains

:{'4 X V5) (2)

1.2 TWO forces act on the same body. The f;rsto

: pu!ts b.fi#)it_p a force of 125
N and the second one pushes down with 105 N. “ T

Find the resultant. (1)
1.3 Can distance covered and d:sp[aceme T be the 'same? Give a reason for
your answer. y L 2)
1.4 A man sees a puff of smok " "-"from a cannon some distance away and
3,5 seconds later he hear&a bogm. i
If the velocity of sound f:s--355 Vs, how far is the cannon from the man? {2)
1.5 A man travels,,GO'k East and turns 10km North, then again 20 km West and
another'4 km South S,
1.5, Draw a etch that represents the tripon ascale of 5km =1 cm. (2)
Ca cu aié the total distance the man has travelled. {1
Calculate the man's displacement. (1)
Determine the average speed at which the man travelled, if the
whole trip ook 20 minutes. (2)
What is the average velocity of the trip? (2)
[15]

Copyright reserved Please turn over



(15070391) -4 TE50(E)(N18)T

QUESTION 2
2.1 What is a system of force? {1)
2.2 Explain what is meant by the equilibrant of a system of force. (1)
2.3 Using the diagram below, determine the magnitude of force P.

P

—

(2)

2.4 A pulley system comprising TW@ biocks wsth -TWO pulleys each, has a
mechanical advantage of 3, 2 when ralsmg a 1oad of 1,3kN.

(1)

2.4.2 (3)
2.4.3 @)
2.5 Dete rmme thei:;:
dlagram below
239 e )
N im 25m 0,5
L R

(3)
[13]
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QUESTION 3
3.1 Define the following terms;
3.1.1 Potential energy
3.1.2 Conservation of energy
(2 x2) {4)
3.2 A horizontal force of 230 N is required to pull a troiley 30.r'n at: constant

speed, across a horizontal surface in 40 s.

Calculate the following:
3.2.1 The work done
3.2.2 The speed of the trolley

3.2.3 The power required

(3x2) (6)
3.3 Define a Joule. ()
3.4 A person holds an objecIWIthamass of,,:___‘2"tfg for 15 seconds in his hand.
Calculate the work'd \{. : {1)
b [12]
QUESTION 4
4.1 Def'in_g_ z‘e __:__per;ture - (2)

42 W d to, or removed from a substance, changes take place.

B Na'r-‘ne any TWO changes and ONE example of each. (4)

’Copy the TABLE below and complete it by filiing in the empty spaces
numbered (4.3.1-4.3.6) to make comparisons between a mercury
"-"3.'}_thermometer and a coloured alcohol thermometer:

COMPARE MERCURY COLOURED ALCOHOL
Bailing point 4.3.1 4.3.2
Colour 4.3.3 4.3.4
Sticks to class 4,3.5 4.3.6
(6x1) (6)
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4.4 Give TWO useful application examples of linear expansion. (2}
4.5 Heat energy totalling about 58,5 kJ is absorbed by a copper cylinder with a

mass of 2 kg. The initial temperature was 20 °C and the specific heat capacity

of copper is 380 J/kg °C.

Calcuiate the following:

4.5.1 The rise in temperature
452 The final temperaiure
(4)
[18]
QUESTINM &
5.1 Define matter. (2)
5.2 Draw a labelled sketch to explain: _'f_'_'hat an__;-:atc.);rn::is . | (3)
5.3 What rotates around the nug {eus (één f core}--?.?protons or electrons? (1)
54 Compare the rigidity and ;;empressmmty in each of the THREE phases of
matter. (6)
5.5 Define an efemgﬁf; (2)
[14]
QUESTION 6
& | Disting s ‘between conductors and insulators. (2)
:better conductor, a gold or copper ong? (1)
Draw symbols for each of the following:
Celi
632 Voltmeter
6.3.3 Resistor
6.3.4 Single poie switch
(4% 1) {4)
6.4 Explain how you would connect a voltmeter in a circuit. (2)
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6.6

6.7

6.8

6.9

6.10

6.11

Define the term potential difference.

State Ohm's law.

Give TWO examples of situations where the heating effect of an electric
current is disadvantageous.

What will happen to the resistance of a conductor if its tength i§..:.__(_;_l_gu:t;_g__l,ed?

What effect will an increase in temperature have on the resis;félnce of}_;'éé*e:h of
the following? ST

6.9.1 Copper
6.9.2 An insulator

6.9.3 A conductor

{(3x 1)

An electric heater generates 500. in FIVE mari’h;gs.

If the current flow is 7,5 A, qg’fgrminé" resistance of the element.

An electric kettle is rate‘gi.\afiﬁo oits, 500 watts.

Calculate the following:

6.11.1  The cirentthat it would draw from the supply

6.11.2 ance of the element

TOTAL:
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(1)
(3)

(2)
(1)

(3)

(4)

(2)

3
[28]
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FORMULA SHEET

Anv applicable formula may also be used.

18 Im}:
R
19 RI=R1+R2
20. -1—=i+1
R R, R
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