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INSTRUCTIONS AND INFORMATION 
 
1. Write your name and other information in the appropriate spaces on the 

ANSWER BOOK. 
 
2. This question paper consists of 12 questions. Answer ALL questions in the 

ANSWER BOOK. 
 
3. Start EACH question on a NEW page in the ANSWER BOOK. 
 
4. Number the answers correctly according to the numbering system used in this 

question paper. 
 
5. Leave one line between two sub-questions, for example between QUESTION 

2.1 and QUESTION 2.2. 
 
6. You may use a non-programmable pocket calculator. 
 
7. You may use appropriate mathematical instruments. 
 
8. You are advised to use the attached DATA SHEETS. 
 
9. Show ALL formulae and substitutions in ALL calculations. 
 
10. Round off your FINAL numerical answers to a minimum of TWO decimal 

places where applicable. 
 
11. Give brief motivations, discussions, et cetera where required. 
 
12. Write neatly and legibly. 
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS 
 

Four options are provided as possible answers to the following questions. Each 
question has only ONE correct answer. Choose the answer and write down only the 
letter A, B, C or D next to the question number (1.1–1.10) in your ANSWER BOOK. 
 

1.1 Which one of the following is the correct combination of the SI unit and 
CGS unit for distance? 
 
 
 
 
 
 
           (2) 

 
1.2 Which one of the following scientific notations of 13 600 m is correct? 
 
 A 1,36 km 

 
B 1,36 x 104 m 
 
C 13,6 x 103 m 
 
D 1,36 x 10-5 m         (2) 

 

1.3 Which one of the following pairs represents a scalar and a vector quantity? 
 
 
 
 
 
 
 

(2) 
 

1.4 Three forces acts on a body. A force of 3 N is applied to the right, one  
of 2 N is applied to the left and another of 5 N is applied to the right.  
Which one of the following combinations is correct? 

 
 
 
 
 
 
 
 

(2) 
  

 
Magnitude of 

the resultant force 
Direction of 

the resultant force 

A 5 N + (-2 N) + 3 N To the left 

B 5 N + 2 N + 3 N To the right 

C 5 N + (-2 N) + 3 N To the right 

D 5 N + (-2 N) + (-3 N) To the left 

 

 SI unit CGS unit 

A km cm 

B m m 

C m cm 

D cm km 

 

 Scalar  Vector  

A Velocity Distance  

B Displacement Velocity 

C Distance Speed 

D Distance Velocity  
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1.5 A force of 10 N is applied at right 
angles to a bolt at a distance of 
500 cm from the bolt. 

 
Which one of the following represents 
the torque, in N·m, on the bolt? 
 

 A 10 x 5 
 
B 10 x 50 
 
C 10 x 500 
 
D 100 x 500         (2) 

 
1.6 A charge of 5 nC is the same as ... 
 

A 5 x 10-3 C. 
 
B 5 x 10-6 C. 
 
C 5 x 10-9 C. 
 
D 5 x 10-12 C.                   (2) 
 

1.7 Which one of the following is the basic SI unit for electric current? 
 
 A Ohm 
 
 B Volt 
 
 C Ampere  
 
 D Coulomb         (2) 

 
1.8 Which one of the following does NOT influence the resistance of a metal  

wire? 
 
 A Shape of the wire 

 
B Length of the wire 
 
C Thickness of the wire 
 
D Temperature of the wire       (2) 

  

500 cm 

10 N 
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1.9 What is the name of the compound CuCℓ2? 
 
 A Copper chloride 
 
 B Copper chlorate 
 
 C Copper chlorite 

 
 D Copper chlorine         (2) 
 
1.10 What is the SI-unit of heat? 
 
 A K 
 
 B °C 
 
 C °F 
 
 D J          (2) 

[20] 
 
QUESTION 2 
 
2.1 Convert the following: 
 
 2.1.1 60 cm to km         (2) 
 
 2.1.2 45 seconds to minutes       (2) 
 

 2.1.3 16°C to °F by using the formula: 𝑇°𝐶 = (𝑇°𝐹 − 32) 𝑥
5

9
    (2) 

 
2.2 Simplify the following expression WITHOUT using a calculator, and  

show ALL steps. Give your answer as a decimal number.    

 
6 × 10

9

4 × 10
4           (2) 

 
2.3 The object on the right is called a cuboid because 

it consists of a number of small cubes.  
 

How many small cubes are there?      (1) 
[9] 
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QUESTION 3 
 
Peter picks up his girlfriend with his motorbike at her home and takes her to the 
movies. He follows the route as indicated from his girlfriend’s house at point A  
to the movie theatre at point H. A and H are on the WEST-EAST axis. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
3.1 Define distance.         (2) 
 
3.2 Calculate the: 
 

3.2.1 Total distance from A to H       (2) 
 

3.2.2 Displacement from A to H       (2) 
 
3.3 After the movie they go back to the girlfriend’s house along the same  

route and it takes them 15 MINUTES. 
 
 Calculate their: 
 
 3.3.1 Average speed in m·s-1       (3) 
 
 3.3.2 Average velocity in m·s-1       (4) 
 
3.4. Two forces act on an object as shown below. 
 
 
 

3.4.1 Are these two forces exactly the same? Write down only YES  
or NO.          (1) 

 
3.4.2 Give a reason for your answer to question 3.4.1.   (2) 
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3.5 Joe and Peter stand on the opposite sides of a box. Joe pulls the box  
to the right with a horizontal force of 65 N and Peter pulls the box to the  
left with a horizontal force of 50 N. 

 
 
          50 N            65 N 
 
 

3.5.1 Draw a labelled free-body diagram and indicate ALL  
the HORIZONTAL forces acting on the box.    (2) 

 
3.5.2 Calculate the resultant horizontal force on the box.   (2) 

[20] 
 
QUESTION 4 

4.1 A crane is lifting a mass of 500 kg from the ground. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 4.1.1 Define the term moment of force (torque).    (2) 

 
4.1.2 Calculate the moment of force (torque), in magnitude and direction, 

if the mass is attached 15 m from the fulcrum?    (4) 
 

4.1.3 Does the height of the mass above the ground affect the torque? 
 Explain your answer.         (2) 

  

Box 

 

500 kg 



Technical Sciences Examination 8 FS/November 2019 
Grade 10 

Copyright reserved  Please turn over 

4.2 A beam with a length  
of 6 m is placed on two 
upright walls to assist in 
the lifting of a 7 500 N 
crate, as shown in the 
diagram on the right. 

 
The crate is hanging  
2,5 m from the left wall. 
 
 
 
 
4.2.1 State the law of moments in words.     (2) 

 
4.2.2 Calculate the magnitudes of reaction forces RP and RQ that are  

exerted by the walls on the beam.      (7) 
 

4.3 John is using an effort force of 300 N to keep a load of 120 kg horizontal  
with the help of a lever. 

 
 
 
 
 
 

4.3.1 Calculate the magnitude of the force exerted by the 120 kg on the  
lever.          (3) 

 
4.3.2 Calculate the mechanical advantage of the lever.   (3) 

[23] 
 
QUESTION 5 
 
A cricket player hits a 0,16 kg cricket ball straight up into the air. The ball leaves the 
cricket bat at a velocity of 45 m∙s-1. 
 
5.1 Define the term kinetic energy.       (2) 
 
5.2 Calculate the kinetic energy of the ball when it leaves the bat.  (3) 
 
5.3 Write your answer to question 5.2 in scientific notation.   (1) 
 
5.4 Calculate the maximum height reached by the ball from the point where it 

leaves the cricket bat. Ignore friction.      (3) 
[9] 

  

 
 
 
 
 
 
 
 
 

RP  7 500 N   RQ 

    2,5 m 

6 m 

120 kg                               300 N 
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QUESTION 6 
 
Two identical metal spheres, X and Y, on isolated 
stands, carry charges of -4,3 μC and +1,7 μC 
respectively as shown on the right.  
 
The spheres are allowed to touch where after they 
are taken back to their original positions. 
 
6.1 State the principle of conservation of charge in words.    (2) 
 
6.2 Calculate the charge, in coulomb, on sphere Y AFTER they have been 

separated.          (3) 
 
6.3 Calculate how many electrons were transferred during contact if the 

magnitude of the charge on ONE electron is 1,6 x 10-19 C. Use the  
following formula: 

 
 
 
 
 
            (4) 

[9] 
 
QUESTION 7 
 
With constant advancement in technology we rely more and more on the use of 
electric circuits in everyday life. 
 
7.1 Name THREE differences between parallel and series circuits.      (3) 
 
7.2 Draw the symbols for the following components: 
 

7.2.1 Two cells in parallel          (2) 
 
7.2.2 A variable resistor          (1) 
 

7.3  What is the function of a voltmeter?        (2) 
 

7.4 Complete the sentences by selecting ONE of the two words:  
SERIES or PARALLEL 

 
7.4.1 A voltmeter is connected in ...       (1) 
 
7.4.2 An ammeter is connected in ...       (1) 

  

 -4,3 μC 

X Y 

+1,7 μC 

𝑛𝑒 =
𝑄𝑓 − 𝑄𝑖

𝑄𝑒
 

ne is the number of electrons 
Qf is the charge after contact 
Qi is the charge before contact 
Qe is the charge on one electron 
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7.5 You are given three identical resistors to use in a circuit.  
  

7.5.1 How will you combine the three resistors to achieve the lowest  
possible total resistance?        (1) 

 
7.5.2 How will this combination influence the total current in the circuit?  (1) 

            [12] 
 
QUESTION 8 
 
Learners connect a circuit as shown in the diagram below. The battery consists  
of four cells and the EMF of EACH cell is 1,5 V. Each of bulbs A and B has  
a resistance of 2 Ω and bulb C has a resistance of 3 Ω. Ignore the resistance of  
the battery and the conducting wires.  
 
 
 
 
 
 
 
 
 
 
 
8.1 Define the term electric current in word.      (2) 
 
8.2 Explain the term resistance.       (2) 
 
8.3 Calculate the total resistance in the circuit.     (4) 
 
8.4 Calculate the total current in the circuit when switch S is closed.  (3) 

[11] 
  

 

  V1 

V2  V3 

B 

A C 
S 

2 Ω 

2 Ω 

3 Ω 
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QUESTION 9 
 
Consider the following table. 
 

Column 1 Column 2 

Cobalt Plastic pen 

Silicon Iodine crystals 

Sulphur Nickel paper clip      

Argon Copper wire 

 
9.1 Write down ONE material from COLUMN 1 which is a: 
 

9.1.1 Non-metal, but not a gas       (1) 
 

9.1.2 Gas at room temperature        (1) 
 

9.1.3 Metalloid         (1) 
 
9.2 Write down ONE material from COLUMN 2 which is: 
 
 9.2.1 Brittle          (1) 
 

9.2.2 Magnetic         (1) 
 

9.2.3  An electrical insulator       (1) 
[6] 

QUESTION 10 
 
Consider the following information about one of the elements on the period table. 
 

23 

        Na
+ 

 

11 

 

10.1 How many of the following does ONE Na+ have? 
  
 10.1.1  Electrons        (1) 
 
 10.1.2  Protons        (1) 
 
 10.1.3  Neutrons        (1) 
 
10.2 Is Na+ an atom or an ion? Give a reason for your answer.   (2) 
 
10.3 In which period do you find this element on the period table?   (1) 
 
10.4 Draw an Aufbau diagram for Na+.       (3) 

[9] 
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QUESTION 11 
 
11.1 Define the term compound.       (2) 
 
11.2 Write down the chemical FORMULA of the following compounds: 
   
 11.2.1  Iron(II) sulphate       (2) 
 
 11.2.2  Sodium chloride       (2) 
 
11.3 Give the chemical NAME for the following compounds: 
 
 11.3.1  CaCO3        (2) 
 
 11.3.2  H2SO4         (2) 
 
11.4 Write a balanced equation for the reaction between hydrochloric acid  

sodium hydroxide.         (3) 
[13] 
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QUESTION 12 
 
Learners want to determine the boiling point of paraffin wax (the substance from 
which candles can be made). They set up the apparatus as indicated below. They 
use a test-tube containing the wax and heat it in a beaker with water. The table 
shows the results of the experiment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12.1 Give a reason why it is unsafe to heat the paraffin wax over an open  

flame.           (1) 
 
12.2 Use the table to determine the boiling point of paraffin wax.   (1) 
 
12.3 Convert 29°C to kelvin.        (2) 
 
12.4 Briefly describe the difference between heat and temperature.  (2) 
 
12.5 Name the apparatus used to measure the temperature.   (1) 
 
12.6 Write down the: 
 

12.6.1 Dependent variable       (1) 
 

12.6.2 Independent variable       (1) 
[9] 

 
GRAND TOTAL: 150 

 
 

    
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  

 

  

  

Time 
(s) 

Temperature 
(°C) 

Observations 

0 27 White solid  

240 29 White solid  

360 31 White solid  

480 46 White solid, partly liquid 

600 58 White solid partly liquid 

720 62 White liquid  

840 66 White liquid  

960 70 Clear liquid  

1 080 70 Clear liquid  
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DATA FOR TECHNICAL SCIENCES GRADE 10 
GEGEWENS VIR TEGNIESE WETENSKAPPE GRAAD 10 

 
TABLE 1: PHYSICAL CONSTANTS / TABEL 1: FISIESE KONSTANTES 

NAME / NAAM SYMBOL / SIMBOOL VALUE / WAARDE 

Acceleration due to gravity 
Swaartekragversnelling 

g 9,8 m·s-2 

Charge on an electron 
Lading op ’n elektron 

e- -1,6 x 10-19 C 

 
TABLE 2: FORMULAE / TABEL 2: FORMULES 
 
ELECTROSTATICS / ELEKTROSTATIKA 

𝑄 =
𝑄1 + 𝑄2

2
 

 
ELECTRIC CIRCUITS / ELEKTRIESE STROOMBANE 

 Series / Serie Parallel 

𝐼 =
𝑄

∆𝑡
 𝑅𝑇 = 𝑅1 + 𝑅2 + 𝑅3 

1

𝑅𝑝
=

1

𝑅1
+

1

𝑅2
+

1

𝑅3
 

𝑉 =
𝑊

𝑄
 𝐼𝑇 = 𝐼1 = 𝐼2 = 𝐼3

 𝐼𝑇 = 𝐼1 + 𝐼2 + 𝐼3 

𝑅 =
𝑉

𝐼
 𝑉𝑇 = 𝑉1 + 𝑉2 + 𝑉3 𝑉𝑇 = 𝑉1 = 𝑉2 = 𝑉3 

 
FORCE / KRAG 

𝐹𝑔 = 𝑚𝑔 OR/OF 𝑤 = 𝑚𝑔 

 
 
MOMENT OF FORCE (TORQUE) 
KRAGMOMENT / DRAAIMOMENT / WRINGKRAG 

Γ = 𝐹𝑑⊥ 
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SIMPLE MACHINES / EENVOUDIGE MASJIENE 

 
 
 
 
 
 
 

 
MOTION / BEWEGING 

𝑠𝑝𝑒𝑒𝑑 =
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑡𝑖𝑚𝑒
 𝑠𝑝𝑜𝑒𝑑 =

𝑎𝑓𝑠𝑡𝑎𝑛𝑑

𝑡𝑦𝑑
 

𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 =
𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑡𝑖𝑚𝑒
 𝑠𝑛𝑒𝑙ℎ𝑒𝑖𝑑 =

𝑣𝑒𝑟𝑝𝑙𝑎𝑠𝑖𝑛𝑔

𝑡𝑦𝑑
 

𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦

𝑡𝑖𝑚𝑒
 𝑣𝑒𝑟𝑠𝑛𝑒𝑙𝑙𝑖𝑛𝑔 =

𝑣𝑒𝑟𝑎𝑛𝑑𝑒𝑟𝑖𝑛𝑔 𝑖𝑛 𝑠𝑛𝑒𝑙ℎ𝑒𝑖𝑑

𝑡𝑦𝑑
 

 
ENERGY / ENERGIE 

𝐸𝑝 = 𝑚𝑔ℎ OR/OF 𝑈 = 𝑚𝑔ℎ 𝐸𝑘 =
1

2
𝑚𝑣2 OR/OF 𝐾 =

1

2
𝑚𝑣2 

 

𝑀𝐴 =
𝐿𝑜𝑎𝑑

𝐸𝑓𝑓𝑜𝑟𝑡
 

𝑀𝑉 =
𝐿𝑎𝑠

𝐾𝑟𝑎𝑔
 

𝑀𝐴 =
𝐸𝑓𝑓𝑜𝑟𝑡 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝐿𝑜𝑎𝑑 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒
 

𝑀𝑉 =
𝐾𝑟𝑎𝑔𝑎𝑓𝑠𝑡𝑎𝑛𝑑

𝐿𝑎𝑠𝑎𝑓𝑠𝑡𝑎𝑛𝑑
 

OR 

OF 
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