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INSTRUCTIONS AND INFORMATION   
 
1. 
 
 
2. 
 
3. 
 
 
 
 
4. 
 
5. 
 
6. 
 
 
7. 
 
8. 
 
9. 

Write your centre number and examination number in the appropriate spaces 
on the ANSWER BOOK.  
 
Answer ALL the questions in the ANSWER BOOK. 
 
This question paper consists of TWO sections: 
 
SECTION A (25) 
SECTION B (125) 
 
You may use a non-programmable calculator. 
 
You may use appropriate mathematical instruments. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
YOU ARE ADVISED TO USE THE ATTACHED DATA SHEETS. 
 
Give brief motivations, discussions, et cetera where required. 
 
Round off your final numerical answers to a minimum of TWO decimal places.
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SECTION A 
 
QUESTION 1:  ONE-WORD ITEMS 

  

 
Give ONE word/term for each of the following descriptions. Write only the word/term 
next to the question number (1.1–1.5) in the ANSWER BOOK. 

  

 
1.1 
 
1.2 
 
1.3 
 
1.4 
 
1.5 

The type of energy an object has due to its motion 
 
The phenomenon which occurs when two light waves meet at a given point 
 
The unit of measurement of electrical resistance 
 
The basic principle on which electric generators function 
 
The type of line spectrum observed when electrons in an atom move from the 
excited state to the ground state 

 (1) 
 
(1) 
 
(1) 
 
(1) 
 
 
(1) 
[5] 

 
QUESTION 2:  MULTIPLE-CHOICE QUESTIONS   
 
Four options are provided as possible answers to the following questions. Each 
question has only ONE correct answer. Write only the letter (A–D) next to the question 
number (2.1–2.10) in the ANSWER BOOK. 

  

 
2.1 A car of mass m collides head-on with a truck of mass 2m. If the car exerts a 

force of magnitude F on the truck during the collision, the magnitude of the 
force that the truck exerts on the car is … 

  

 
 

 

A 

B 

C 

D 

2

1
F 

F 
 

2F 
 

4F 

 

 

 

 

 

(2) 

 

2.2 An object moves in a straight line on a ROUGH horizontal surface. If the net 
work done on the object is zero, then … 

  

 
 A 

B 

C 

D 

the object has zero kinetic energy. 

the object moves at constant speed. 

the object moves at constant acceleration.  

there is no frictional force acting on the object. 

 

 

 

(2) 
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2.3 A ball is released from rest from a certain height above the floor and bounces 

off the floor a number of times. Ignore the effects of air resistance. 
 
Which ONE of the following velocity-time graphs best represents the motion 
of the ball?   

  

 
 A 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

B  

 C  
 
 
 
 
 
 
 
 
 

D  

 
(2) 

 

2.4 The diagram below shows plane water waves that spread out after passing 
through a single slit. 

  

 
 
 
 
 
 
 
 
  

The wave phenomenon observed after the water waves pass through the slit 
is … 

  

 
 A 

B 

C 

D 

reflection.  

diffraction.  

refraction.  

photoelectric effect. 

 

 

 

(2) 

 
 

time (s) 

v
e

lo
c
it
y
 (

m
·s

-1
) 

time (s) 

v
e

lo
c
it
y
 (

m
·s

-1
) 

time (s) 

v
e

lo
c
it
y
 (

m
·s

-1
) 

time (s) 

v
e

lo
c
it
y
 (

m
·s

-1
) 

plane water waves 

  barrier with single slit 
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   E 

R 

V 2R 

S 

A 

 
 
2.5 Monochromatic light from a point source passes through a device X.   

 
A pattern is observed on a screen, as shown in the diagram below.   

  

 
 
 
 
 
 
 
 From the observation on the screen, it can be concluded that device X is a …   
 
 A 

B 

C 

D 

prism.  

single slit.  

double slit. 

concave lens. 

 

 

 

(2) 

 

2.6 In the circuit diagram below, the internal resistance of the battery and the 
resistance of the conducting wires are negligible. The emf of the battery is E. 

  

 
 
 
 
 
 
 
 
 
 
 

 
 When switch S is closed, the reading on voltmeter V, in volts, is ...   
 
 A 

 

B 

 

C 
 

D 

0 

3

1
E 

3

2
E 

E 

 
 
 
 
 
 
 
(2) 

 
 
 
 
 

monochromatic light source 

s
c
re

e
n
  

X Colour band 

Dark band 

Key: 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences/P1 6 DBE/Feb.–Mar. 2012 
 NSC 

Copyright reserved  Please turn over 

 
 

2.7 Two identical small metal spheres on insulated stands carry equal charges 
and are a distance d apart. Each sphere experiences an electrostatic force of 
magnitude F.   

  

 
 The spheres are now placed a distance 

2
1 d apart. 

 

The magnitude of the electrostatic force each sphere now experiences is … 

  

 
 A 

B 

C 

D 

2
1 F 

 

F 

2F 

4F 

 

 

 

(2) 

 

2.8 A fully charged capacitor is connected in a circuit, as shown below. 
The capacitor discharges when switch S is closed. 

  

 
 
 
 
 
 
 
 
 
 
 Which ONE of the following graphs correctly shows the change in the 

voltmeter reading with time when switch S is closed? 
  

 
 A 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

B  

 C  
 
 
 
 
 
 
 
 

D  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2) 

V

R 

S 

time (s) p
o

te
n

ti
a

l 
d

if
fe

re
n

c
e

 (
V

) 

time (s) p
o

te
n

ti
a

l 
d

if
fe

re
n

c
e

 (
V

) 

time (s) p
o

te
n

ti
a

l 
d

if
fe

re
n

c
e

 (
V

) 

time (s) p
o

te
n

ti
a

l 
d

if
fe

re
n

c
e

 (
V
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2.9 When light shines on a metal plate in a photocell, electrons are emitted. 

The graph below shows the relationship between the kinetic energy of the 
emitted photoelectrons and the frequency of the incoming light.  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Which ONE of the points (A, B, C or D) on the graph represents the threshold 
frequency? 

  

 
 A 

 
B 
 
C 
 
D 

A 
 
B 
 
C 
 
D  

 
 
 
 
 
 
(2) 

 
2.10 Overexposure to sunlight causes damage to plants and crops. 

 
Which ONE of the following types of electromagnetic radiation is responsible 
for this damage? 

  

 
 A 

 
B 
 
C 
 
D 

Ultraviolet rays 
 
Radio waves 
 
Visible light 
 
X-rays 

 
 
 
 
 
 

(2) 
[20] 

 
 TOTAL SECTION A:  25 
 

B 
   

frequency (Hz) 

k
in

e
ti
c
 e

n
e
rg

y
 (

J
) 

0 
   A 

 

C 
 

D 
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50 m 

vi = 10 m·s-1 

y1 

1,5 m 

 
 

SECTION B 
 

INSTRUCTIONS AND INFORMATION 

  

 

1. 
 

2. 
 
 

3. 
 

4. 

Start EACH question on a NEW page.   
 

Leave ONE line between two subquestions, for example between 
QUESTION 3.1 and QUESTION 3.2. 
 

Show the formulae and substitutions in ALL calculations. 
 

Round off your final numerical answers to a minimum of TWO decimal places.

  

 

QUESTION 3   (Start on a new page.)   
 

A stone is thrown vertically upward at a velocity of 10 m·s-1 from the top of a tower of 
height 50 m. After some time the stone passes the edge of the tower and strikes the 
ground below the tower. Ignore the effects of friction. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.1 
 

Draw a labelled free-body diagram showing the force(s) acting on the stone 
during its motion. 

 

(1) 
 

3.2 Calculate the:    
 

 3.2.1 Time taken by the stone to reach its maximum height above the 
ground 

 
(4) 

 

 3.2.2 Maximum height that the stone reaches above the ground (4) 
 

3.3 USING THE GROUND AS REFERENCE (zero position), sketch a position-
time graph for the entire motion of the stone. 

  

(3) 

 

3.4 On its way down, the stone takes 0,1 s to pass a window of length 1,5 m, as 
shown in the diagram above.   
 

Calculate the distance (y1) from the top of the window to the ground.  

  
 
 

(7) 
[19] 
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QUESTION 4   (Start on a new page.)   
 
The bounce of a cricket ball is tested before it is used. The standard test is to drop a 
ball from a certain height onto a hard surface and then measure how high it bounces.   
 
During such a test, a cricket ball of mass 0,15 kg is dropped from rest from a certain 
height and it strikes the floor at a speed of 6,2 m·s-1. The ball bounces straight upwards 
at a velocity of 3,62 m·s-1 to a height of 0,65 m, as shown in the diagram below. The 
effects of air friction may be ignored. 

  

 
 
 
 
 
 
 
 
 
 
 
4.1 Define the term impulse in words.  (2) 
 
4.2 Calculate the magnitude of the impulse of the net force applied to the ball 

during its collision with the floor. 
  

(3) 
 
4.3 To meet the requirements, a cricket ball must bounce to one third of the 

height that it is initially dropped from.  
 
Use ENERGY PRINCIPLES to determine whether this ball meets the 
minimum requirements. 

  
 
 
 
(5) 
[10] 

 

0,65 m

0,15 kg 
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2 m 

P 

Q 

2 kg 

9 kg 

 
 

QUESTION 5   (Start on a new page.)   
 
A wooden block of mass 2 kg is released from rest at point P and slides down a curved 
slope from a vertical height of 2 m, as shown in the diagram below. It reaches its 
lowest position, point Q, at a speed of 5 m·s-1.   

  

 

 
 
 
 
 
 
 
 
 
 
 
 
5.1 Define the term gravitational potential energy.  (2) 
 
5.2 Use the work-energy theorem to calculate the work done by the average 

frictional force on the wooden block when it reaches point Q. 
 

(6) 
 
5.3 Is mechanical energy conserved while the wooden block slides down the 

slope? Give a reason for the answer. 
 

(2) 
 
5.4 The wooden block collides with a stationary crate of mass 9 kg at point Q. 

After the collision, the crate moves to the right at 1 m·s-1. 
 

 
 
 5.4.1 Calculate the magnitude of the velocity of the wooden block 

immediately after the collision. (4) 
 
 5.4.2 The total kinetic energy of the system before the collision is 25 J. 

Use a calculation to show that the collision between the wooden 
block and the crate is inelastic.   

 
 
(5) 
[19] 

 
QUESTION 6   (Start on a new page.)   
 

An ambulance approaches an accident scene at constant velocity. The siren of the 
ambulance emits sound waves at a frequency of 980 Hz. A detector at the scene 
measures the frequency of the emitted sound waves as 1 050 Hz. 

  

 

6.1 Calculate the speed at which the ambulance approaches the accident scene. 
Use the speed of sound in air as 340 m·s-1. 

 
(4) 

 

6.2 Explain why the measured frequency is higher than the frequency of the 
source. 

  
(2) 

 

6.3 The principle of the Doppler effect is applied in the Doppler flow meter. State 
ONE positive impact of the use of the Doppler flow meter on humans. 

  
(2) 
[8] 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences/P1 11 DBE/Feb.–Mar. 2012 
 NSC 

Copyright reserved  Please turn over 

 
 
QUESTION 7   (Start on a new page.)   
 
Learners investigate the change in the broadness of the central bright band formed 
when monochromatic light of different wavelengths passes through a single slit.   

  

 
They set up the apparatus, as shown in diagram below, and measure the broadness of 
the central bright band in the pattern observed on the screen. The width of the slit is 
5,6 x 10-7 m. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.1 Write down an investigative question.  (2) 
 
7.2 Which TWO variables are kept constant?  (2) 
 
7.3 In one of their experiments, the distance from the midpoint of the central 

bright band to the first dark band is measured to be 0,033 m.   
 
Calculate the wavelength of the light used in this experiment. 

  
 
 
(5) 

 
7.4 How will the broadness of the central bright band of red light compare with 

that of blue light? Write down only GREATER THAN, SMALLER THAN or 
EQUAL TO. 
 
Give a reason for the answer. 

  
 
 
 
(2) 
[11] 

 

 midpoint of central 
 bright band θ 

monochromatic light  

 first dark band  

 first dark band  

0,45 m 

screen 

0,033 m 
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QUESTION 8   (Start on a new page.)   
 
Two metal spheres, P and Q, on insulated stands, carrying charges of +5 x 10-9 C and 
+5 x 10-9 C respectively, are placed with their centres 20 mm apart. X is a point at a 
distance of 10 mm from sphere Q, as shown below.   

  

 
 
 
 
 
 
 
 
 
 
8.1 Define the term electric field.  (2) 
 
8.2 Sketch the net electric field pattern for the two charges.  (3) 
 
8.3 Calculate the net electric field at point X due to the presence of P and Q.  (6) 
 
8.4 Use your answer to QUESTION 8.3 to calculate the magnitude of the 

electrostatic force that an electron will experience when placed at point X. 
  

(3) 
[14] 

 
 
 
 
 
 
 
 
 

20 mm 

+5 x 10-9 C 
P 

+5 x 10-9 C Q 
X 

10 mm 
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QUESTION 9   (Start on a new page.)   
 
9.1 Learners use Ohm's law to determine which ONE of two resistors A and B 

has the greater resistance.   
 
For each resistor, they measure the current through the resistor for different 
potential differences across its ends. The graph below shows the results 
obtained in their investigation. 

  

 
 
 
 
 
 
 
 
 
 
 
 9.1.1 The learners are supplied with the following apparatus: 

 
6 V battery 
Voltmeter 
Ammeter 
Rheostat 
Resistors A and B 
Conducting wires 
 
Draw a circuit diagram to show how the learners must use the 
above apparatus to obtain each of the graphs shown above.  

 
 
 
 
 
 
 
 
 
 
(4) 

 
 9.1.2 Write down ONE variable that must be kept constant during this 

investigation. 
 
(1) 

 
 9.1.3 Which ONE of A or B has the higher resistance? 

 
Give an explanation for the answer. 

 
 
(3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

A 

B 

potential difference (V) 

 c
u

rr
e

n
t 

(A
) 
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9.2 In the circuit diagram below, the battery has an emf of 12 V and an internal 

resistance of 0,8 Ω. The resistance of the ammeter and connecting wires may 
be ignored. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Calculate the:   
 
 9.2.1 Effective resistance of the circuit (4) 
 
 9.2.2 Reading on the ammeter (3) 
 
 9.2.3 Reading on the voltmeter (4) 

[19] 
 
 

  0,8 Ω 

12 V 

2 Ω 

4 Ω 

8 Ω 

8 Ω 

A 

V

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences/P1 15 DBE/Feb.–Mar. 2012 
 NSC 

Copyright reserved  Please turn over 

 
QUESTION 10   (Start on a new page.)   
 

10.1 The essential components of a simplified DC motor are shown in the diagram 
below. 

  

 
 
 
 
 
 
 
 
 
 
 
 

 
 When the motor is functioning, the coil rotates in a clockwise direction, as 

shown. 
  

 

 10.1.1 Write down the function of each of the following components:  
 

  (a) 
 

(b) 

Split-ring commutator 
 

Brushes 

(1) 
 

(1) 
 

 10.1.2 What is the direction of the conventional current in the part of the 
coil labelled AB? Write down only FROM A TO B or FROM B TO 
A. 

 
 
(1) 

 

 10.1.3 Will the coil experience a maximum or minimum turning effect 
(torque) if the coil is in the position as shown in the diagram 
above? 

 
 
(1) 

 

 10.1.4 State ONE way in which this turning effect (torque) can be 
increased. 

 
(1) 

 

10.2 Alternating current (AC) is used for the long-distance transmission of 
electricity. 

  

 

 10.2.1 Give a reason why AC is preferred over DC for long-distance 
transmission of electricity. 

 
(1) 

 

 10.2.2 An electric appliance with a power rating of 2 000 W is connected 
to a 230 V rms household mains supply.  
 

Calculate the: 

 
 

 

  (a) Peak (maximum) voltage (3) 
 

  (b) rms current passing through the appliance (3) 
[12] 

N S 

brushes

split-ring commutator 

coil 

A D

B C
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QUESTION 11   (Start on a new page.)   
 
In the diagram shown below, electrons are released from a metal plate when light of a 
certain frequency is shone on its surface. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

11.1 Name the phenomenon described above.  (1) 
 

11.2 The frequency of the incident light on the metal plate is 6,16 x 1014 Hz and 
electrons are released with a kinetic energy of 5,6 x 10-20 J. 
 
Calculate the: 

  

 

 11.2.1 Energy of the incident photons  (3) 
 

 11.2.2 Threshold frequency of the metal plate (5) 
 

11.3 The brightness of the incident light is now increased. What effect will this 
change have on the following: (Write down only INCREASES, DECREASES 
or REMAINS THE SAME.) 

  

 
 11.3.1 The reading on the ammeter  

Explain the answer. (2) 
 

 11.3.2 The kinetic energy of the released photoelectrons  
Explain the answer. 

 
(2) 
[13] 

 
 TOTAL SECTION B:

GRAND TOTAL:

 125 
150 
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incident light 

metal surface 
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 Learning Outcomes and Assessment Standards 
Leeruitkomste en Assesseringstandaarde 

LO/LU 1 LO/LU 2 LO/LU 3 
AS 12.1.1: 
Design, plan and conduct a 
scientific inquiry to collect data 
systematically with regard to 
accuracy, reliability and the need 
to control variables. 
Ontwerp, beplan en voer ŉ 
wetenskaplike ondersoek uit om 
data te versamel ten opsigte van  
akkuraatheid, betroubaarheid en 
die kontroleer van veranderlikes. 
 
 
 
 
 
 
AS 12.1.2: 
Seek patterns and trends, 
represent them in different forms, 
explain the trends, use scientific 
reasoning to draw and evaluate 
conclusions, and formulate 
generalisations. 
Soek patrone en tendense, stel 
dit in verskillende vorms voor, 
verduidelik tendense, gebruik 
wetenskaplike beredenering om 
gevolgtrekkings te maak en te 
evalueer, en formuleer 
veralgemenings. 
 
 
AS 12.1.3: 
Select and use appropriate 
problem-solving strategies to 
solve (unseen) problems. 
Kies en gebruik geskikte 
probleemoplossingstrategieë om 
(ongesiene) probleme op te los. 
 
 
 
 
 
 
 
 
AS 12.1.4: 
Communicate and defend 
scientific arguments with clarity 
and precision. 
Kommunikeer en verdedig 
wetenskaplike argumente 
duidelik en presies. 

AS 12.2.1: 
Define, discuss and explain 
prescribed scientific knowledge. 
Definieer, bespreek en 
verduidelik voorgeskrewe 
wetenskaplike kennis. 
 
 
 
 
 
 
 
 
 
 
 
AS 12.2.2: 
Express and explain prescribed 
scientific principles, theories, 
models and laws by indicating 
the relationship between different 
facts and concepts in own words. 
Verduidelik en druk 
voorgeskrewe wetenskaplike 
beginsels, teorieë, modelle en 
wette uit deur die verwantskap 
tussen verskillende feite en 
konsepte in eie woorde aan te 
dui. 
 
 
 
AS 12.2.3: 
Apply scientific knowledge in 
everyday life contexts. 
Pas wetenskaplike kennis in 
kontekste van die alledaagse 
lewe toe. 
 

AS 12.3.1: 
Research, discuss, compare and 
evaluate scientific and 
indigenous knowledge systems 
and knowledge claims by 
indicating the correlation among 
them, and explain the 
acceptance of different claims. 
Doen navorsing, bespreek, 
vergelyk en evalueer 
wetenskaplike en inheemse 
kennissisteme en 
kennisaansprake deur die 
ooreenkoms aan te dui en 
verduidelik die aanvaarding van 
verskillende aansprake. 
 
AS 12.3.2: 
Research case studies and 
present ethical and moral 
arguments from different 
perspectives to indicate the 
impact (pros and cons) of 
different scientific and 
technological applications. 
Vors gevallestudies na en lewer 
etiese en morele argumente uit 
verskillende perspektiewe om die 
impak (voordele en nadele) van 
verskillende wetenskaplike en 
tegnologiese toepassings aan te 
dui. 
 
AS 12.3.3: 
Evaluate the impact of scientific 
and technological research and 
indicate the contribution to the 
management, utilisation and 
development of resources to 
ensure sustainability 
continentally and globally. 
Evalueer die impak van 
wetenskaplike en tegnologiese 
navorsing en dui die bydrae tot 
bestuur, benutting en 
ontwikkeling van bronne om 
volhoubaarheid kontinentaal en 
globaal te verseker. 
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SECTION A/AFDELING A   
 

QUESTION 1/VRAAG 1   
 

1.1 Kinetic energy/Kinetiese energie   (1) 
 

1.2 Interference/Interferensie   (1) 
 

1.3 Ohm   (1) 
 

1.4 Electromagnetic induction/Elektromagnetiese induksie  

OR/OF 
Faraday's law/Faraday se wet 

 

(1) 
 

1.5 (Line) emission (spectrum)  
(Lyn)emissie(spektrum) 

 (1) 
[5] 

 
 

QUESTION 2/VRAAG 2   
 

2.1 B   (2) 
 

2.2 B   (2) 
 

2.3 C   (2) 
 

2.4 B   (2) 
 

2.5 C   (2) 
 

2.6 A   (2) 
 

2.7 D   (2) 
 

2.8 D   (2) 
 

2.9 C   (2) 
 

2.10 A   (2) 
[20] 

 

TOTAL SECTION A /TOTAAL AFDELING A:     25 
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SECTION B/AFDELING B   
 

QUESTION 3/VRAAG 3   
 

3.1    
Accepted Labels/Aanvaarde benoemings 

w 
Fg / Fw / force of Earth on stone/weight/mg/gravitational force 
Fg / Fw / krag van Aarde op klip/gewig/mg/gravitasiekrag 

 
 
 
 
 
 
 
 
 

   (1) 
 

3.2.1 

tavv if ∆+=

Option 1/Opsie 1: 
Upward positive/Opwaarts positief: 

 

0 = 10 +(-9,8)∆ t  
∴ ∆ t = 1,02 s  

 
Upward negative/Opwaarts negatief: 

tavv if ∆+=  

0 = -10 + 9,8∆ t  
∴ ∆ t = 1,02 s  

(4) 

ya2vv
2

i

2

f ∆+=

Option 2/Opsie 2: 
Upward positive/Opwaarts positief: 

 

02 = 102 ∆ + 2(-9,8) y  
∴y = 5,1 m 
 

Δt
2

vvΔy fi 





 +

=  

5,1 = t)
2

010
( ∆

+
 

∴ ∆ t = 1,02 s  

 
Upward negative/Opwaarts negatief: 

ya2vv
2

i

2

f ∆+=  

02 = (-10)2 ∆ + 2(9,8) y  
∴y = -5,1 m 
 

Δt
2

vvΔy fi 





 +

=  

-5,1 = t)
2

010
( ∆

+−
  

∴ ∆ t = 1,02 s  

 
3.2.2 POSITIVE MARKING FROM QUESTION 3.2.1 TO QUESTION 3.2.2 

POSITIEWE NASIEN VAN VRAAG 3.2.1 NA VRAAG 3.2.2 
  

 

ya2vv
2

i

2

f ∆+=

Option 1/Opsie 1: 
Upward positive/Opwaarts positief: 

  

02 = 102 ∆ + 2(-9,8) y

∴
  

∆y = 5,1 m 
 
Height/Hoogte  = 50 +

 
Upward negative/Opwaarts 
negatief: 

  5,1  
 = 55,1 m  
 

ya2vv
2

i

2

f ∆+=   

02 = (-10)2 ∆ + 2(9,8) y  
∴ ∆y = -5,1 m 
 
Height/Hoogte = 50 +  5,1  
     = 55,1 m  

 
 
 
 
 
 
 
 

 

 
 
 
 
 
 

Both 
formulae/ 
Beide 
formules 

 Both 
formulae/ 
Beide 
formules 

 

 

w 
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Δt
2

vvΔy fi 





 +

=

Option 2/Opsie 2: 
Upward positive/Opwaarts positief: 

 

∆y = 1)
2

010
(

+
,02  

∴ = 5,1 m  
 
Height = 50 +  5,1  
  = 55,1 m  
 
 
Upward negative/Opwaarts negatief: 

Δt
2

vvΔy fi 





 +

=  

∆y = 02,1)
2

010
(

+−
  

∴ ∴ ∆y = - 5,1 m  
 
 
Height/Hoogte = 50 +  5,1  
  = 55,1 m  

Δt
2

vvΔy fi 





 +

=

Option 3/Opsie 3: 
Consider downward motion/ 
Beskou afwaartse beweging: 

 

∆y = 1)
2

010
(

+−
,02  

∴ = -5,1 m  
 
Height = 50 +  5,1  
  = 55,1 m  
 
Upward negative/Opwaarts 
negatief: 

Δt
2

vvΔy fi 





 +

=  

∆y = 02,1)
2

010
(

+−
  

∴ = - 5,1 m  
 
Height/Hoogte  = 50 + 5,1  
 = 55,1 m 

 
(4) 

 
3.3 

 

Criteria for graph/Kriteria vir grafiek 
Marks/ 
Punte 

Correct shape/Korrekte vorm  

Final position lower than initial position.  

Graph ends on x axis./Grafiek eindig op x-as.  

  

 
Upward positive/Opwaarts positief 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Upward negative/Opwaarts negatief 

50 

p
o

s
it
io

n
/p

o
s
is

ie
 (

m
) 

time/tyd(s) 0 

-50 

p
o

s
it
io

n
/p

o
s
is

ie
 (

m
) 

 

time/tyd(s) 
0 
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3.4 

2
i ta

2

1
tvy ∆+∆=∆

Option 1/Opsie 1 

  

1,5 = vi
2)1,0)(8,9(

2

1
)1,0( +  

∴vi = 14,51 m∙s

ya2vv
2

i

2

f ∆+=

-1 

 
From maximum height/Van 
maksimum hoogte: 

  

14,512 = (0)2 ∆ + 2(9,8) y  
∴ ∆y = 10,74 m 
 
Height/Hoogte = 55,1 –10,74 
 = 44,36 m  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(7) 
[19] 

2
i ta

2

1
tvy ∆+∆=∆

Option 2/Opsie 2 

  

1,5 = vi
2)1,0)(8,9(

2

1
)1,0( +  

∴vi = 14,51 m∙s

ya2vv
2

i

2

f ∆+=

-1 

 
Downwards from top of tower to top 
of window:/Afwaarts van bopunt van 
toring tot bopunt van venster 

  

14,512  = (10)2 ∆ + 2(9,8) y  
∴∆y = 5,64 m  
 
Height/Hoogte = 50 – 5,64 
 = 44,36 m  

2
i ta

2

1
tvy ∆+∆=∆

Option 3/Opsie 3 

  

1,5 = vi
2)1,0)(8,9(

2

1
)1,0( +  

∴vi = 14,51 m∙s

ya2vv
2

i

2

f ∆+=

-1 

 
From original point of projection:/Van 
oorspronklike punt van projeksie  
 

  

14,512 = (-10)2 ∆ + 2(9,8) y  
∴∆y = 5,64 m  
 
Height/Hoogte = 50 – 5,64 
 = 44,36 m  

 

v

Option 4/Opsie 4 

 = 
t

y

∆
∆

 = 
1,0

5,1
 = 15 m∙s

v

-1  

 = 
2

vv fi +  = 15

∴

  

 vi + vf = 30 m∙s
∴

-1  

 vf = 30 – v

tavv if ∆+=

i  
 

  

30 - vi = vi + 9,8(0,1)
∴

  
 vi = 14,51 m∙s

ya2vv
2

i

2

f ∆+=

-1  

  

14,512  = (0)2 ∆ + 2(9,8) y  
∴ ∆y = 10,74 m 
Height/Hoogte = 55,1 – 10,74 
 = 44,36 m  
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QUESTION 4/VRAAG 4   
 
4.1 Impulse is the product of the (net/average) force and the time during which 

the force acts.  
Impuls is die produk van die (netto/gemiddelde) krag en die tyd waartydens 
die krag inwerk.  
 
OR/OF 
Impulse is the change in momentum.  

Impuls is gelyk aan verandering in momentum

 

.  
 

(2) 
 
4.2 

ptFnet ∆=∆

Option 1/Opsie 1: 
Upward positive:/Opwaarts positief 
 

 

  = m(vf – vi)  
  = 0,15(3,62 - (-6,2))  
  = 1,473 N∙s / kg∙m∙s-1 

upward/opwaarts 

ptFnet ∆=∆

Option 2/Opsie 2: 
Upward negative:/Opwaarts negatief 
 

 

 = m(vf – vi)  
 = 0,15[(-3,62 - (6.2))  
 = -1,473 N∙s /kg∙m∙s

tFnet∆

-1 

 = 1,473 N∙s /kg∙m∙s-1 

 

    

upward/opwaarts  

 

 

ptFnet ∆=∆

Option 3/Opsie 3: 
Upward positive: /Opwaarts positief 
 

 

  = mvf – mvi  
  = (0,15)(3,62) – (0,15)(-6,2)  
  = 1,473 N∙s / kg∙m∙s-1 

upward/opwaarts 
 

ptFnet ∆=∆

Option 4/Opsie 4: 
Upward negative: /Opwaarts negatief 
 

 

  = mvf – mvi)  
  = (0,15)(-3,62) – (0,15)(6,2)  
   = -1,473 N∙s /kg∙m∙s

tFnet∆

-1 

 = 1,473 N∙s /kg∙m∙s-1

 

 

upward/opwaarts (3) 
 
4.3 (U + K)top/bo = (U + K)bottom/onder 

mghf
2
fv + ½ m  = mgh i

2
iv + ½ m   

(0,15)(9,8)h + 0  = 0 + ½(0,15)(6,2)2 

∴
 

 h = 1,96 m 

3

96,1

 
 

 = 0,65 m  

Yes/Meets requirements   
 
Ja/Voldoen aan vereistes.  

K(bottom/onder) = U(top/bo) 

Max.: 
4

0  

 
 
 
 
 
 
 
 
 
 

 
(5) 

[10] 

Other formulae/Ander formules: 
Emech(A) = Emech(B) / Emech(i) = Emech(f)   

Emech(top) = Emech(bottom) 
(Ep + Ek)A = (Ep + Ek)B  

(Ep + Ek)bottom = (Ep + Ek) top   
Ep + Ek) i = (Ep + Ek) f   

(U + K) i = (U + K) f  
(U + K)A = (U + K)B  

mghB
2
i2

1 mv +  = mghB
2
f2

1 mv +   
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QUESTION 5/VRAAG 5   
 
5.1 The energy of an object due to its position  

above the surface of the earth.  
 
Die energie van 'n voorwerp as gevolg sy posisie  
bokant die oppervlak van die aarde  .  (2) 

 
5.2 Option 1/Opsie 1: 

Wnet = ∆K  

mg∆ycosθ + W f
2
fv = ½m  2

iv– ½m  

(2)(9,8)(2)cos0° + W f = ½(2)(5)2

∴
– 0  

 W f

 

 = -14,2 J  
 

 

 
 
 

(6) 

Option 2/Opsie 2: 
Wnet = ∆K  

-∆U + W f
2
fv = ½m  2

iv– ½m  

mgh + W f
2
fv = ½m  2

iv– ½m  

(2)(9,8)(2) + W f = ½(2)(5)2

∴
– 0  

 W f = -14,2 J  

 
5.3 No/Nee  

Friction is present/Wrywing is aanwesig.  
 

(2) 
 
5.4.1 Σ pbefore Σ = pafter  

(2)(5) + (9)(0) = 2vf2 + (9)(1)

∴

  
 

vf2 = 0,5 m·s-1  

Notes/Aantekeninge: 
Other formulae/Ander formules: 
m1v i1 + m2v i2 = m1vf1 + m2vf2 

m1u1 + m2u2 = m1v1 + m2v2

 
 
 

(4)    

 
5.4.2 K(total after/total na) = ½m1

2
fv + ½m2

2
fv  

 = ½(2)(0,5)2 + ½(9)(1)2 

≠

 
 = 4,75 J  
K(total before)  K(total after)   
∴inelastic  
 
K(totaal na) ≠  K(totaal voor)   
∴onelasties 

  
 
 
 
 
 
 

(5) 
[19] 

 
 
 
 
 
 
 
 
 
 
 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P1/Fisiese Wetenskappe V1 9 DBE/Feb.–Mar./Mrt. 2012 
 NSC/NSS – Memorandum 

Copyright reserved/Kopiereg voorbehou  Please turn over/Blaai om asseblief 

 
 
QUESTION 6/VRAAG 6  
 
6.1 

s

s

L
L f

vv

vv
f

±
±

=  OR s

s

L f
vv

v
f

−
=  

∴1 050 = 
sv340

0340

−
+

(980)  

∴ vs = 22,67 m∙s-1 

 

 

 
 
 
 
 

(4) 
 
6.2 Waves in front of the moving source are compressed.  

The observed wavelength decreases.  
For the same speed of sound, a higher frequency will be observed. 
 
Golwe voor die bewegende bron word saamgepers. 
Die waargenome golflengte verminder.  
Vir dieselfde spoed van klank

 

 sal 'n hoër frekwensie waargeneem word. 

 
 
 
 
 
 

(2) 
 
6.3 Any ONE/Enige EEN: 

• Determine whether arteries are clogged
 so that 

/narrowed  
precautions can be taken in advance/to prevent heart attack 

 /stroke.  
 Bepaal of are verstop/vernou is,  
 sodat voorsorg getref kan word/om hartaanvalle/beroerte te voorkom

• Determine 

.  
 

heartbeat of foetus
 to assure that 

  
child is alive/does not have a heart defect. 

Bepaal die hartklop van 'n fetus  
om seker te maak of baba leef

 

/geen hartdefekte het nie. 

 
 
 
 
 
 
 
 
 
 

(2) 
[8] 
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QUESTION 7/VRAAG 7   
 
7.1    

Criteria for investigative question/Kriteria vir ondersoekende 
vraag: 

Mark/Punt 

The dependent and independent
Die 

 variables are stated. 
afhanklike en onafhanklike

 
 veranderlikes is genoem. 

Asks a question about the relationship between dependent and 
independent variables. 
Vra 'n vraag oor die verwantskap tussen die afhanklike en 
onafhanklike

 

 veranderlikes. 
 
 Dependent variable: 

Afhanklike veranderlike: 
Broadness of central (bright) band/degree of diffraction 
Breedte van sentrale (helder) band/mate van diffraksie 
Independent variable: 
Onafhanklike veranderlike: 
Wavelength (of light)/Golflengte (van lig) 
 

Example/Voorbeeld: 
How will the width of the central band change/differ when the wavelength (of 
the light) changes/is increased/is decreased? 
Hoe sal die breedte van die sentrale helder band

 

 verander wanneer die 
golflengte (van die lig) toeneem/afneem? (2) 

 
7.2 Slit width/Spleetwydte  

Distance between slit and screen/Afstand tussen spleet en skerm.  
 

(2) 
 
7.3 

tanθ  = 
45,0

033,0
  ∴ θ  = 4,19(4)°  

sin
a

mλ
=θ   

sin4,19° 

7106,5

)1(
−×

λ
 =   

 

∴ λ  = 4,1 x 10-8 

 

m  

 
 
 
 
 
 
 

(5) 
 
7.4 Greater than/Groter as  

Red light has a longer wavelength

α

 (and is diffracted more.)  
Rooilig het 'n langer golflengte (en word meer diffrakteer.) 
 
OR/OF 
Diffraction/Diffraksie  λ   

  
 
 
 

(2) 
[11] 

 
 
 
 
 
 
 

- 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P1/Fisiese Wetenskappe V1 11 DBE/Feb.–Mar./Mrt. 2012 
 NSC/NSS – Memorandum 

Copyright reserved/Kopiereg voorbehou  Please turn over/Blaai om asseblief 

 
 
QUESTION 8/VRAAG 8   
 

8.1 The (electrostatic) force experienced at a point   
per unit charge at that point.  

Die elektrostatiese krag ondervind by 'n punt  
per eenheidslading

 

 by daardie punt.   
 
OR/OF  
The (electrostatic) force experienced   
by a charge placed at that point divided by the charge itself.  

Die (elektrostatiese) krag ondervind  

deur 'n lading geplaas by daardie punt gedeel deur die lading self.  (2) 
 

8.2    
 
 
 
 
 
 
 
 
 

   (3) 
 

8.3 
EP 2r

kQ
 =  

 = 
23

99

)1030(

)105)(109(
−

−

×
××

 

 = 5 x 104 N∙C-1 to the right/na regs 
 

EQ 2r

kQ
 =  

 = 
23

99

)1010(

)105)(109(
−

−

×
××

 

 = 4,5 x 105 N∙C-1 to the right/na regs 
 

Enet = 5 x 104 + 4,5 x 105 

 = 5 x 105 N∙C-1

 

 to the right/na regs  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(6) 
 

8.4 POSITIVE MARKING FROM QUESTION 8.3 TO QUESTION 8.4/ 
POSITIEWE NASIEN VAN VRAAG 8.3 NA VRAAG 8.4 

  

 

q

F
E =   

5 x 105

19106,1

F
−×

 =   

F = 8 x 10-14

 

 N  

 
 
 
 
 

(3) 
[14] 

 
 

Criteria for sketch/Kriteria vir skets 
Marks/ 
Punte 

Correct shape as shown. 
Korrekte vorm soos getoon 

 

Direction from positive to negative. 
Rigting van positief na negatief. 

 

Field lines start on spheres and do not cross. 
Veldlyne begin op elke sfeer en kruis nie.  

 

 

 

 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P1/Fisiese Wetenskappe V1 12 DBE/Feb.–Mar./Mrt. 2012 
 NSC/NSS – Memorandum 

Copyright reserved/Kopiereg voorbehou  Please turn over/Blaai om asseblief 

 
QUESTION 9/VRAAG 9   
 

9.1 
9.1.1 

  
 

 
 
 
 
 
 
 
 
 
 

Criteria for circuit diagram/Kriteria vir stroombaandiagram Mark/Punt  
Battery connected to the resistor as shown – correct symbols 
used. 
Battery aan resistor geskakel soos getoon – korrekte simbole is 
gebruik. 

 

Rheostat connected in series with resistor – correct symbols 
used. 
Reostaat in serie geskakel met resistor – korrekte simbole is 
gebruik. 

 

Ammeter connected in series so that it measures the current 
through resistor – correct symbols used. 
Ammeter in serie geskakel sodat dit die stroom deur die resistor 
meet – korrekte simbole is gebruik. 

 

Voltmeter connected in parallel across resistor – correct symbols 
used. 
Voltmeter in parallel geskakel oor resistor – korrekte simbole is 
gebruik. 

 

          (4) 
 
9.1.2 Temperature/Temperatuur   (1) 
 
9.1.3 B  

The ratio 
I

V
 is greater than that of A.  

B  

Die verhouding 
I

V
 is groter as die van A.  

 
OR/OF 
B  

The ratio 
V

I
 is smaller than that of A.  

B  

Die verhouding 
V

I
 is kleiner as die van A.  

 

 
 
 
 
 
 

(3) 
 
 
 

A 

V 

rheostat/reostaat 

resistor 
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9.2 
9.2.1 

 

21 r

1

r

1

R

1
+=  = 

4

1

16

1
+   

∴ R = 3,2 Ω  
 
Reffective/effektief 

 

= 3,2 Ω + 2 Ω + 0,8 Ω  
          = 6 Ω  (4) 

 
9.2.2 Option 1/Opsie 1: 

V = IR  
12 = I(6)  
I = 2 A  

Option 2/Opsie 2: 
emf = I(R + r)  
12 = I(5,2 + 0,8)  
I = 2 A  (3) 

 
9.2.3    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   (4) 

[19] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Option 1/Opsie 1: 
 

Vparallel = IR  
  =(2)(3,2)  
  = 6,4 V  
 

V8Ω = 
2

4,6
 = 3,2 V  

Option 2/Opsie 2: 

Vp = 
R

Rp
x V  

 = 
6

2,3
 x 12  = 6,4 V  

∴ V8Ω = 3,2 V  

Option 3/Opsie 3: 

I8Ω = 
20

4
(2)  

 = 0,4 A  
 

V8Ω = IR  
 = (0,4)(8)  
 = 3,2 V  

Option 4/Opsie 4: 
emf = I(R + r)  
12 = IR2 Ω  + Vp + Ir 
12 = (2)(2) + Vp + (2)(0,8)  
Vp = 6,4 V  
 

V8Ω = 
2

4,6
 = 3,2 V  
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QUESTION 10/VRAAG 10   
 

10.1 
10.1.1 
      (a) 

 
 
Reverses the direction of the current in the coil each half cycle.   
Keer die stroomrigting in die spoel elke halwe siklus.  
 

OR/OF 
Maintains constant direction of rotation of the coil. 
Onderhou die konstante rigting van rotasie van die spoel. (1) 

 

10.1.1 
      (b) 

Makes electrical contact (with the commutator).  
Maak elektriese kontak (met kommutator).  
 

OR/OF 
Allows split-ring commutator to rotate freely. 
Laat splitringkommutator toe om vry te roteer. 
 

OR/OF 
Allows charges to flow/current in and out of the coil. 
Laat vloei van lading/stroom in en uit spoel toe. 

 
(1) 

 

10.1.2 B to/na A  (1) 
 

10.1.3 Maximum/Maksimum  (1) 
 

10.1.4 Any ONE/Enige EEN: 

• Increase the current in the coil.  
 Verhoog die stroom in die spoel.  
 

• Increase the magnitude of the magnetic field./Use a stronger magnet.  
 Vergroot die grootte van die magneetveld./Gebruik 'n sterker magneet. 
 

• Increase the number of turns in the coil. 
 Verhoog die aantal windinge in die spoel. 
 

• Use a soft iron core as the core of the coil.  
 Gebruik 'n sagte ysterkern in die spoel. 

 
 
 
 
 
 
 
 
 
 
 

(1) 
 

10.2 
10.2.1 

 
Any ONE/Enige EEN: 

• Can be transmitted over long distances without major energy loss.  
 Kan oor groot afstande oorgedra word sonder groot energieverlies.  
 

• The potential difference can be increased or decreased. 
 Die potensiaalverskil kan verhoog of verlaag word. 

 

(1) 
 

10.2.2 
(a) 

 

Vrms/wgk
2

max/ maksV
 =   

230 = 
2

max/ maksV
  

Vmax/maks

 

 = 325, 27 V  
 (3) 
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10.2.2 

(b) 
 
Pave = Vrms/wgkIrms/wgk  
 

2 000 = (230)Irms/wgk  
    Irms/wgk

 

 = 8,70 A    (8,696 A) 
 

(3) 
[12] 

 
QUESTION 11/VRAAG 11   
 
11.1 Photoelectric effect/Foto-elektriese effek   (1) 
 
11.2 
11.2.1 

 
E = hf  
 = (6,63 x 10-34)(6,16 x 1014)  
 = 4,08 x 10-19

 

 J  (3) 
 
11.2.2 E = W0 + K  

 

4,08 x 10-19  = (6,63 x 10-34)f0 + 5,6 x 10-20  
 

f0 = 5,31 x 1014

 

 Hz  (5) 
 
11.3 
11.3.1 

 
Increases   
More photoelectrons emitted per second  
 
Vermeerder  

Meer foto-elektrone vrygestel per sekonde  

 

(2) 
 
11.3.2 Remains the same   

Intensity does not affect energy.  
Bly dieselfde  

Intensiteit het geen effek op energie nie.   
 
OR/OF 
Remains the same  
The frequency of light remains the same.  
Bly dieselfde  

Die frekwensie van die lig bly dieselfde.  

  
 
 
 
 
 
 
 
 

(2) 
[13] 

 
TOTAL SECTION B/TOTAAL AFDELING B: 

GRAND TOTAL/GROOTTOTAAL: 
 125 

150 
 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Copyright reserved  Please turn over 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MARKS:  150 
 
TIME:  3 hours 
 
 
 
 
 

 
 
 

This question paper consists of 16 pages and 4 data sheets. 
 
 
 
 
 
 
 
 

PHYSICAL SCIENCES: CHEMISTRY (P2) 
 

FEBRUARY/MARCH 2012 

NATIONAL 
SENIOR CERTIFICATE 

GRADE 12 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences/P2  2                            DBE/Feb.–Mar. 2012 
NSC  

Copyright reserved  Please turn over 

 
 
INSTRUCTIONS AND INFORMATION 
 
1. 
 
 
2. 
 
3. 
 
 
 
 
4. 
 
5. 
 
6. 
 
 
7. 
 
8. 
 
9. 

Write your centre number and examination number in the appropriate spaces 
on the ANSWER BOOK. 
 
Answer ALL the questions in the ANSWER BOOK. 
 
This question paper consists of TWO sections: 
 
SECTION A (25) 
SECTION B (125) 
 
You may use a non-programmable calculator. 
 
You may use appropriate mathematical instruments. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
Data sheets and a periodic table are attached for your use. 
 
Give brief motivations, discussions, et cetera where required. 
 
Round off your final numerical answers to a minimum of TWO decimal places. 
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SECTION A 
 
QUESTION 1:  ONE-WORD ITEMS 
 
Give ONE word/term for each of the following descriptions. Write only the word/term 
next to the question number (1.1–1.5) in the ANSWER BOOK. 

  

 
1.1 An atom or a group of atoms that gives an organic compound its chemical 

properties 
 

(1) 
 
1.2 The type of addition reaction in which a hydrogen halide is added to an alkene  (1) 
 
1.3 The minimum energy needed to start a reaction  (1) 
 
1.4 The component of a galvanic cell that allows for the movement of ions 

between the half-cells 
  

(1) 
 
1.5 The type of cell that cannot be recharged  (1) 

[5] 
 
QUESTION 2:  MULTIPLE-CHOICE QUESTIONS 
 
Four options are provided as possible answers to the following questions. Each 
question has only ONE correct answer. Write only the letter (A–D) next to the question 
number (2.1–2.10) in the ANSWER BOOK. 

  

 
2.1 Which ONE of the following compounds CANNOT be an alkene?   
 
 A 

B 

C 

D 

C2H4 

C3H6 

C3H8 

C4H

 

8 

 

 

 

 

(2) 
 
2.2 Which ONE of the compounds represented below is an UNSATURATED 

hydrocarbon? 
  

 
 A 

 
C C C

OH

H

H

H

H

H

 
 

B 

C C C

H

H H H

H

H

 

 

(2) 

C 

C C C

H

H

H

H

H H

H

H

 

D 

C C C

OH

H

H

H

H

O H
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2.3 Consider the two organic compounds represented by I and II, as shown 

below. 
  

 

 I II    
 

C C C

OH

H

H H

H

H

 

C

O

H H 

 
 

  

 
 Which ONE of the following correctly represents the homologous series to 

which each belongs? 
  

 

  I II   

 
 
 
 
 
(2) 

A aldehyde alcohol 

B ketone alcohol 

C ketone aldehyde 

D aldehyde ketone 

 
2.4 Consider the chemical reaction represented by the equation below. 

 
CaCO3(s) + 2HCℓ(aq) → CaCℓ2(aq) + CO2(g) + H2O(ℓ) 

 
Which ONE of the following changes will increase the rate of production of 
CO2

 

(g)? 

 

 
 A 

B 

C 

D 

Increase in pressure 

Increase in mass of CaCO

 

3 

Increase in volume of HCℓ(aq) 

Increase in concentration of HCℓ(aq) 

 
 
 
 
 
 
(2) 
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p
o

te
n

ti
a

l 
e
n

e
rg

y
 (

k
J
)  

180 kJ 

80 kJ 

2XY3 

X2 + 3Y2   

reaction coordinate 

 
 
2.5 The diagram below shows the change in potential energy for a hypothetical 

reaction, represented by the following equation: 
 

X2(g) + 3Y2(g) → 2XY3

 

(g) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 The activation energy for the forward reaction is …   
 
 A 

B 

C 

D 

-80 kJ 

80 kJ 

100 kJ 

180 kJ 

  

 

 

(2) 
 
2.6 The following hypothetical reaction reaches equilibrium in a closed container 

at a certain temperature: 
 

X2(g) + Y2

 

(g) ⇌ 2XY(g)             ∆H < 0 
 
Which ONE of the following changes will increase the AMOUNT of XY(g)? 

 

 
 A 

B 

C 

D 

Decrease in temperature  

Increase in temperature 

Increase in pressure  

Decrease in pressure 

  

 

 

(2) 
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2.7 The gain of electrons by a substance in a chemical reaction is known as …   
 
 A 

B 

C 

D 

oxidation. 

reduction. 

electrolysis. 

oxidation and reduction. 

 

(2) 
 
2.8 Which ONE of the following statements regarding a copper-silver galvanic cell 

is TRUE? 
  

 
 A 

B 

C 

D 

Silver is formed at the anode.  

Copper is formed at the anode. 

Silver is formed at the cathode. 

Copper is formed at the cathode. 

 

(2) 
 
2.9 Which ONE of the following substances can be used as an electrolyte?   
 
 A 

B 

C 

D 

Mercury 

Molten copper 

Sugar dissolved in distilled water 

Table salt dissolved in distilled water  

 

(2) 
 
2.10 Which ONE of the following is NOT associated with eutrophication in water?   
 
 A 

B 

C 

D 

Dead zones  

Algal bloom 

Depletion of oxygen  

Increased aquatic life  

  

 

 

(2) 
[20] 

 
  TOTAL SECTION A:  25 
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SECTION B 
 
INSTRUCTIONS 
 
1. 
 
2. 
 
 
3. 
 
4. 

Start EACH question on a NEW page. 
 
Leave ONE line between two subquestions, for example between 
QUESTION 3.1 and QUESTION 3.2. 
 
Show the formulae and substitutions in ALL calculations. 
 
Round off your final numerical answers to a minimum of TWO decimal places. 

  

 
QUESTION 3   (Start on a new page.) 
 
Four compounds, labelled A, B, C and D, are shown below.   

 

 A 
 

B 
 

CH3

F  
 

  

 C 

C C C C C

H

H

H

H

C

H

H

H

H

H

H

 

D 
 
 
hexanoic acid 

  

 
Write down the:   
 
3.1 Homologous series to which compound A belongs  (1) 
 
3.2 IUPAC name of compound A  (2) 
 
3.3 IUPAC name of compound B  (2) 
 
3.4 IUPAC name of compound C   (2) 
 
3.5 Structural formula of compound D  (2) 

[9] 
 

CH3 C H C H2 C H C H2 C H3 

C H3 

C H3 
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QUESTION 4   (Start on a new page.) 
 
4.1 In the petroleum industry smaller, more useful hydrocarbons are obtained 

from larger ones by a process called cracking. 
  

 

 4.1.1 Define the term hydrocarbon.  (2) 
 

 The compound C10H22 is cracked to obtain alkane X and another 
hydrocarbon. The cracking reaction is represented by the following 
incomplete equation: 

C10H22 → C5H10

 

 + X  

 

 

 4.1.2 Write down the molecular formula of compound X.  (1) 
 

 The cracking process requires very high temperatures. Therefore engineers 
use a catalyst in the reaction. 

  

 

 4.1.3 Give TWO reasons why they use a catalyst.  (2) 
 

 2-methylbut-1-ene (C5H10)  is one of the compounds formed in this reaction.  
 

 4.1.4 Write down the structural formula of 2-methylbut-1-ene.  (2) 
 

 4.1.5 Name the type of reaction that occurs when 2-methylbut-1-ene 
reacts with hydrogen. 

  
(1) 

 

4.2 Consider the structural isomers represented by A, B and C shown below.   
 

 COMPOUND BOILING POINT (°C) 

A 
 

36 

B 

 

28 

C 

 
 
 
 
 

 

9  

 
 4.2.1 Give a reason why the above compounds are considered to be 

structural isomers. 
  

(2) 
 

 4.2.2 Describe the trend in the boiling points from A to C, as shown in 
the table. Explain this trend by referring to molecular structure, 
intermolecular forces and energy involved. 

  
 
(4) 

 

 4.2.3 Give a reason why branched hydrocarbons are preferred to straight 
chain hydrocarbons as fuel. 
 

  
(2) 
[16] 

CH3 C H2 C H2 C H2 C H3 

H3 

CH3 C H2 C H C H3 

C 

C H3 C CH3 

CH3 
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QUESTION 5   (Start on a new page.) 
 
5.1 In the flow diagram below, X, Y and Z represent three different types of 

organic reactions. P represents an organic compound. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 5.1.1 Name the type of reaction represented by X.  (1) 
 
 5.1.2 State TWO reaction conditions needed for reaction X.  (2) 
 
 5.1.3 Reaction Y represents a substitution reaction. Write down the 

structural formula of compound P formed in this reaction. 
  

(2) 
 
 5.1.4 Apart from the organic reactant, write down the NAME or 

FORMULA of the other reactant needed in reaction Z. 
  

(1) 
 
 5.1.5 Name the type of reaction represented by Z.  (1) 
 

reaction X 

reaction Y 

reaction Z 

P 

KOH(aq) 
mild heat 

CH3 C H2 C 

C H3 

C H3 

Br 

H3 

CH3 C H C C H3 

C 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences/P2  10                            DBE/Feb.–Mar. 2012 
NSC  

Copyright reserved  Please turn over 

 
 
5.2 Hexanoic acid is responsible for the unique odour associated with goats.  

When it reacts with alcohol X, ethyl hexanoate, which is used commercially as 
a fruit flavour, is formed. 
 
Learners set up the apparatus shown below to prepare ethyl hexanoate in a 
laboratory. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 5.2.1 Write down the IUPAC name of alcohol X.  (2) 
 
 5.2.2 What is the role of the sulphuric acid in the above reaction?  (1) 
 
 5.2.3 Use structural formulae to write down a balanced equation for the 

preparation of ethyl hexanoate. 
  

(6) 
 
 5.2.4 Give a reason why the test tube and its contents are heated in a 

water bath and not directly over the flame. 
  

(1) 
 
 5.2.5 Write down ONE use of esters in the food manufacturing industry.  (1) 

[18] 
 

 

hexanoic acid + alcohol X + 
concentrated sulphuric acid 

beaker  
with water 

tripod  bunsen burner 
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time(s) 

a
m

o
u

n
t 
o

f 
Z

n
 (

m
o

l)
 

0,1 

0,08 

60 

 
 
QUESTION 6   (Start on a new page.) 
 
A group of learners use the reaction between zinc and sulphuric acid to investigate one 
of the factors that affects reaction rate. The equation below represents the reaction that 
takes place. 
 

Zn(s) + H2SO4(aq) → ZnSO4(aq) + H2

 

(g) 
 
They add 6,5 g of zinc granules to excess DILUTE sulphuric acid and measure the 
mass of zinc used per unit time.   
 
The learners then repeat the experiment using excess CONCENTRATED sulphuric 
acid. 

 

 
6.1 Define the term reaction rate.  (2) 
 
6.2 Give a reason why the acid must be in excess.  (1) 
 
6.3 Write down a hypothesis for this investigation.   (2) 
 
6.4 Give a reason why the learners must use the same amount of ZINC 

GRANULES in both experiments. 
  

(1) 
 
The results obtained for the reaction using DILUTE sulphuric acid are represented in 
the graph below. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
6.5 Using the graph, calculate the mass of zinc used from t = 0 s to t = 60 s.   (4) 
 
6.6 Calculate the average rate of the reaction (in gram per second) during the  

first 60 s.  
  

(2) 
 
6.7 Copy the above graph into your ANSWER BOOK. ON THE SAME SET OF 

AXES, use a dotted line to show the curve that will be obtained when 
concentrated sulphuric acid is used. Label that curve P (no numerical values 
are required). 

  
 
 
(2) 
[14] 
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QUESTION 7   (Start on a new page.) 
 
The rapidly increasing human population is resulting in an ever-increasing demand for 
food. To meet this demand, farmers apply fertiliser to the same cultivated land EACH 
YEAR. 

  

 
7.1 Explain why farmers have to apply fertilisers to their land EACH YEAR.  (2) 
 
7.2 Write down ONE negative impact that OVERFERTILISATION can have on 

humans. 
 

(2) 
 
7.3 Sulphuric acid is an important substance used in the manufacture of 

fertilisers. 
 
The equation below represents one of the steps in the industrial preparation 
of sulphuric acid. 
 

2SO2(g) + O2(g) ⇌ 2SO3

 

(g)                ∆H < 0 

 

 
 7.3.1 Write down the name of the process used to prepare sulphuric acid 

in industry. 
  

(1) 
 
 7.3.2 Write down the NAME or FORMULA of the catalyst used in the 

process in QUESTION 7.3.1. 
  

(1) 
 
 7.3.3 Is the forward reaction exothermic or endothermic? Give a reason 

for the answer. 
  

(2) 
 
 7.3.4 Write down the NAME or FORMULA of the fertiliser formed when 

sulphuric acid reacts with ammonia. 
  

(2) 
 
 The reaction, represented by the equation in QUESTION 7.3, reaches 

equilibrium at a certain temperature in a 2 dm3 closed container.   
 
On analysis of the equilibrium mixture, it is found that 0,6 mole of SO2(g),    
0,5 mole of O2(g) and 0,4 mole of SO3

 

(g) are present in the container. 

 

 
 7.3.5 List THREE changes that can be made to this equilibrium to 

increase the yield of SO3

 
(g). 

 
(3) 

 
 7.3.6 The temperature is NOW increased and the reaction is allowed to 

reach equilibrium for the second time at the new temperature.     
On analysis of this new equilibrium mixture, it is found that 
0,2 mole of SO3

 

(g) is present in the container. 
 
Calculate the equilibrium constant for this reaction at the new 
temperature. 

 
 
 
 
 
 
(8) 
[21] 
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QUESTION 8   (Start on a new page.) 
 

Learners conduct an investigation to determine which combination of two half-cells will 
provide the largest emf at standard conditions.   
 

Three half-cells, represented as A, B and C in the table below, are available. 

  

 

HALF-CELL A HALF-CELL B HALF-CELL C 

Mg|Mg Pb|Pb2+ Aℓ|Aℓ2+  3+ 

 

The learners set up galvanic cells using different combinations of the above half-cells.     
 

8.1 Write down the standard conditions under which these cells operate.  (2) 
 

8.2 Write down the dependent variable in this investigation.  (1) 
 

8.3 Use the Table of Standard Reduction Potentials to determine which ONE of 
the three half-cells (A, B or C) contains the:  

 
 

 

 8.3.1 Strongest reducing agent   (1) 
 

 8.3.2 Strongest oxidising agent   (1) 
 

8.4 Without any calculation, write down the combination of two half-cells which 
will produce the highest emf. Write down only AB, BC or AC. 

 
(1) 

 

8.5 One group of learners set up a galvanic cell using half-cells A and B, as 
shown below. X represents one of the components of the galvanic cell. 

  

 
 
 
 
 
 
 
 
 
 

 
 8.5.1 Write down the NAME or SYMBOL of the substance that will act as 

the anode in this cell. Give a reason for the answer. 
 

(2) 
 

 8.5.2 Calculate the initial emf of this cell.  (4) 
 

 8.5.3 How will an increase in the concentration of the electrolyte in    
half-cell B affect the intial emf of the cell? Write down only 
INCREASES, DECREASES or REMAINS THE SAME. 

 
 
(2) 

 

 8.5.4 Briefly explain how component X ensures electrical neutrality while 
the cell is functioning.   

  
(2) 
[16] 
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power source 

CuSO4(aq) 

P Q 

 
 
QUESTION 9   (Start on a new page.) 
 
The simplified diagram below represents an electrochemical cell used in the refining of 
copper. One of the electrodes consists of impure copper and the other one of pure 
copper. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
9.1 What type of power source is used to drive the reaction in this cell? Write 

down only AC or DC.   
 

(1) 
 
9.2 Give a reason why the copper(II) sulphate is dissolved in water before it is 

used in this cell. 
 

(1) 
 
When an electric current passes through the solution, electrode P becomes coated 
with copper. 

  

 
9.3 Is electrode P the cathode or the anode? Support your answer by writing the 

half-reaction that takes place at electrode P. 
 

(3) 
 
9.4 Write down the half-reaction that takes place at electrode Q.  (2) 
 
It is found that the impure copper plate contains platinum. The platinum forms a 
residue at the bottom of the container during electrolysis. 

  

 
9.5 Refer to the relative strengths of reducing agents to explain why platinum 

forms a residue at the bottom of the container. 
 

(2) 
 
9.6 How will the concentration of the copper(II) sulphate solution change during 

electrolysis? Write down only INCREASES, DECREASES or REMAINS THE 
SAME. 
 
Give a reason for the answer. 

  
 
 
 
(3) 
[12] 
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gas 

brine 

used salt 
solution 

 water 

 NaOH(aq) 

gas 

X 

power source 

Y 

 
 
QUESTION 10   (Start on a new page.) 
 
The simplified diagram of a cell used in the chlor-alkali industry is shown below.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10.1 Write down the CHEMICAL FORMULA of brine.  (1) 
 
10.2 At which electrode, X or Y, is chlorine gas formed?    (1) 
 
10.3 Write down a half-reaction that explains the formation of hydrogen gas at one 

of the electrodes. 
 

(2) 
 
10.4 The purity of the sodium hydroxide produced in the chlor-alkali industry 

depends on the extent to which it is separated from the chlorine gas produced 
by this cell. Briefly describe how chlorine gas and sodium hydroxide are 
prevented from mixing in this cell. 

 

(2) 
 
10.5 Apart from advantages and disadvantages of products produced, write down 

for this process: 
 

 
 
 10.5.1 ONE positive impact on humans  (2) 
 
 10.5.2 ONE negative impact on humans  (2) 

[10] 
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QUESTION 11   (Start on a new page.) 
 
Mercury(II) oxide batteries are sometimes used in watches and cameras. 
 
The two half-reactions involved in this battery and their respective reduction potentials 
are given below. 
 

A:   HgO(s) + H2O(ℓ) + 2e- ⇌ Hg(ℓ ) + 2OH- 
reductionE(aq)  = 0,098 V 

B:   ZnO(s) + H2O(ℓ) + 2e- ⇌ Zn(s) + 2OH- 
reductionE(aq)  = -1,252 V 

  

 
11.1 Which half-reaction (A or B) takes place at the cathode of this battery? Refer 

to the given reduction potentials and give a reason for the answer. 
  

(2) 
 
11.2 Write down the net (overall) reaction that takes place in this battery.  (3) 
 
11.3 Write down the SYMBOL or FORMULA or NAME of the substance that acts 

as reducing agent in this battery.   
 
Use oxidation numbers to explain the answer. 

  
 
 
(2) 

 
11.4 State ONE safety concern regarding the disposal of these batteries.  (2) 

[9] 
 
 TOTAL SECTION B: 

GRAND TOTAL: 
 125 

150 
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This memorandum consists of 15 pages. 

Hierdie memorandum bestaan uit 15 bladsye. 
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 Learning Outcomes and Assessment Standards 
Leeruitkomste en Assesseringstandaarde 

LO/LU 1 LO/LU 2 LO/LU 3 
AS 12.1.1: 
Design, plan and conduct a 
scientific inquiry to collect data 
systematically with regard to 
accuracy, reliability and the need 
to control variables. 
Ontwerp, beplan en voer ŉ 
wetenskaplike ondersoek uit om 
data te versamel ten opsigte van  
akkuraatheid, betroubaarheid en 
die kontroleer van veranderlikes. 
 
 
 
 
 
 
AS 12.1.2: 
Seek patterns and trends, 
represent them in different forms, 
explain the trends, use scientific 
reasoning to draw and evaluate 
conclusions, and formulate 
generalisations. 
Soek patrone en tendense, stel 
dit in verskillende vorms voor, 
verduidelik tendense, gebruik 
wetenskaplike beredenering om 
gevolgtrekkings te maak en te 
evalueer, en formuleer 
veralgemenings. 
 
 
AS 12.1.3: 
Select and use appropriate 
problem-solving strategies to 
solve (unseen) problems. 
Kies en gebruik geskikte 
probleemoplossingstrategieë om 
(ongesiene) probleme op te los. 
 
 
 
 
 
 
 
 
AS 12.1.4: 
Communicate and defend 
scientific arguments with clarity 
and precision. 
Kommunikeer en verdedig 
wetenskaplike argumente 
duidelik en presies. 

AS 12.2.1: 
Define, discuss and explain 
prescribed scientific knowledge. 
Definieer, bespreek en 
verduidelik voorgeskrewe 
wetenskaplike kennis. 
 
 
 
 
 
 
 
 
 
 
 
AS 12.2.2: 
Express and explain prescribed 
scientific principles, theories, 
models and laws by indicating 
the relationship between different 
facts and concepts in own words. 
Verduidelik en druk 
voorgeskrewe wetenskaplike 
beginsels, teorieë, modelle en 
wette uit deur die verwantskap 
tussen verskillende feite en 
konsepte in eie woorde aan te 
dui. 
 
 
 
AS 12.2.3: 
Apply scientific knowledge in 
everyday life contexts. 
Pas wetenskaplike kennis in 
kontekste van die alledaagse 
lewe toe. 
 

AS 12.3.1: 
Research, discuss, compare and 
evaluate scientific and 
indigenous knowledge systems 
and knowledge claims by 
indicating the correlation among 
them, and explain the 
acceptance of different claims. 
Doen navorsing, bespreek, 
vergelyk en evalueer 
wetenskaplike en inheemse 
kennissisteme en 
kennisaansprake deur die 
ooreenkoms aan te dui en 
verduidelik die aanvaarding van 
verskillende aansprake. 
 
AS 12.3.2: 
Research case studies and 
present ethical and moral 
arguments from different 
perspectives to indicate the 
impact (pros and cons) of 
different scientific and 
technological applications. 
Vors gevallestudies na en lewer 
etiese en morele argumente uit 
verskillende perspektiewe om die 
impak (voordele en nadele) van 
verskillende wetenskaplike en 
tegnologiese toepassings aan te 
dui. 
 
AS 12.3.3: 
Evaluate the impact of scientific 
and technological research and 
indicate the contribution to the 
management, utilisation and 
development of resources to 
ensure sustainability 
continentally and globally. 
Evalueer die impak van 
wetenskaplike en tegnologiese 
navorsing en dui die bydrae tot 
bestuur, benutting en 
ontwikkeling van bronne om 
volhoubaarheid kontinentaal en 
globaal te verseker. 
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SECTION A/AFDELING A   
 
QUESTION 1/VRAAG 1   
 
1.1 Functional group/Funksionele groep   (1) 
 
1.2 Hydrohalogenation/Hidrohalogenering of hidrohalogenasie   (1) 
 
1.3 Activation energy/Aktiveringsenergie   (1) 
 
1.4 Salt bridge/Soutbrug   (1) 
 
1.5 Primary (cells)/Primêre (selle)   (1) 

[5] 
 
QUESTION 2/VRAAG 2   
 
2.1 C    (2) 
 
2.2 B   (2) 
 
2.3 C   (2) 
 
2.4 D   (2) 
 
2.5 C   (2) 
 
2.6 A   (2) 
 
2.7 B   (2) 
 
2.8 C   (2) 
 
2.9 D   (2) 
 
2.10 D   (2) 

[20] 
 

TOTAL SECTION A:  25 
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SECTION B/AFDELING B   
 
QUESTION 3/VRAAG 3   
 
3.1 Alkanes/Alkane   (1) 
 
3.2 2,4-dimethylhexane  

2,4-dimetielheksaan  

  
(2) 

 
3.3 4-fluoro-3-methylcyclopentene  

4-fluoro-3-metielsiklopenteen  
4-fluoor-3-metielsiklopenteen  
 

 

(2) 
 
3.4 4-methylpent-2-yne  OR 4-methyl-2-pentyne  

4-metielpent-2-yn  OF 4-metiel-2-pentyn  

 

(2) 
 
3.5    
 
 
 
 
 
 
  (2) 
   [9] 
 
 
QUESTION 4/VRAAG 4   
 
4.1 
4.1.1 

 
(An organic) compound/substance/ molecule which contains/consists of 
carbon and hydrogen (atoms only).  
 
('n Organiese) verbinding/stof/ 
molekuul wat slegs uit koolstof- en waterstof(atome) bestaan.  

  
 
 
 
 

(2) 
 
4.1.2 C5H12   (1) 
 
4.1.3 Any TWO: 

Speeds up the reaction/Increase reaction rate.  
Reaction runs at a lower temperature/energy.  
Cost is reduced/better safety.  
 

Enige TWEE: 
Versnel die reaksie./Verhoog reaksietempo.   
Reaksie verloop by laer temperatuu/energie.  
Koste word verminder/groter  veiligheid.  

  
 
 

 
 
 

(2) 

 
 

C C C C C C

OH

H

H H

H

H

H

H

H

H

H

OH
 
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4.1.4    
 
 
 
 
 
 
 
 
   (2) 
 
4.1.5 Addition/hydrogenation  

Addisie/hidrogenering  
  

(1) 
 
4.2 
4.2.1 Compounds have the same molecular formula, but different structural 

formulae.  
 
Verbindings het dieselfde molekulêre formule, maar verskillende 
struktuurformules.  

 

 
(2) 

 
4.2.2 From A to C:/Van A na C: 

Boiling points decrease from A to C.  
Kookpunte verminder van A na C. 
 
Branching increases./Molecules become more compact./Molecules become 
more spherical./Decrease in surface area (over which the intermolecular 
forces act.)  
Decrease in (strength) of intermolecular forces.   
Less energy needed to overcome intermolecular forces.  
 

Vertakking vermeerder./Molekule word meer kompak./Molekule word meer 
sferies./Afname in oppervlak (waaroor intermolekulêre kragte werk.)  
Afname in (sterkte) van intermolekulêre kragte.  
Minder energie benodig om intermolekulêre kragte te oorkom.  
 
OR/OF 
From C to A:/Van C na A: 
Boiling points increase from C to A.  
Kookpunte verhoog van C na A. 
 
Less branching./Molecules become less compact./Molecules become less 
spherical./Increase in surface area (over which intermolecular forces act.)  
Increase in (strength) of intermolecular forces.   
More energy needed to overcome intermolecular forces.  
 

Vertakking verminder./Molekule word minder kompak./Molekule word minder 
sferies./Toename in oppervlak (waaroor intermolekulêre kragte werk.)  
Toename in (sterkte) van intermolekulêre kragte.  
Meer energie benodig om intermolekulêre kragte te oorkom.  

 

(4) 

C C C C

C

H

H

H H

H

H

H

H

H

H

 
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4.2.3 (Branched chains have weaker intermolecular forces)  

therefore they (burn) react faster.  
 
Vertakte kettings het swakker intermolekulêre kragte)  
Dus (brand) reageer hulle vinniger.  
 
OR/OF 
Branched chains have higher vapour pressures.  
Vertakte kettings het hoër dampdrukke.  

  
 
 
 
 
 
 
 

(2) 
[16] 

 
 
QUESTION 5/VRAAG 5   
 
5.1 
5.1.1 

 
Ellimination/dehydrohalogenation/dehydrobromination  
Eliminasie/dehidrohalogenering/dehidrobrominering  

 

(1) 
 
5.1.2 Heat  

Concentrated sodium hydroxide (NaOH)/Concentrated potassium hydroxide 
(KOH)/Concentrated strong base  
OR sodium hydroxide (NaOH)/potassium hydroxide (KOH)/strong base 
dissolved in ethanol/alcohol  
 

Hitte  
Gekonsentreerde natriumhidroksied (NaOH)/Gekonsentreerde kalium-
hidroksied (KOH)/Gekonsentreerde sterk basis  
OF natriumhidroksied kaliumhidroksied/NaOH/KOH/sterk basis opgelos in 
etanol/ alkohol)  
 
OR/OF 
Hot  ethanolic sodium hydroxide/potassium hydroxide/KOH/NaOH   
Warm  etanoliese natriumhidroksied/kaliumhidroksied/KOH/NaOH  

 

(2) 
 
5.1.3    
 
 
 
 
 
 
 
 
 
 
 
  (2) 
 
5.1.4 H2O/water   (1) 
 

 

 

C C C

C

C

O

H

H

H H

H

H

H

H

H

H

H
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5.1.5 Addition/Hydration  

Addisie/Hidrasie  
 (1) 

 
5.2 
5.2.1 

 
Ethanol/etanol  

 
(2) 

 
5.2.2 Catalyst/katalisator  

Accept/Aanvaar: Dehydrating agent/Dehidreermiddel 
 

(1) 
 
5.2.3    
 
 
 
 
 
 
  (6) 
 
5.2.4 Alcohols are flammable/volatile/catch fire easily.  

Alkohole is (ont)vlambaar/vlugtig/brand maklik.  
 

(1) 
 
5.2.5 (Food) flavourant/(Voedsel)geurmiddel  

 
 (1) 

[18] 
 
 
QUESTION 6/VRAAG 6   
 
6.1 Amount of reactants used per unit time.  

Hoeveelheid reaktanse gebruik per eenheid tyd 
 
OR/OF 
Amount of products formed per unit time.  
Hoeveelheid produkte gevorm per eenheid tyd. 
 
OR/OF 
Change in concentration of reactants or products per unit time. 
Verandering in konsentrasie van reaktanse of produkte per eenheid tyd. 

  
 
 
 
 
 
 
 
 
(2) 

 
6.2 To ensure that (nearly) all zinc is used up./Zinc is a limiting reagent.  

Om seker te maak (feitlik) alle sink word opgebruik./Sink is 'n beperkende 
reagens.  

  
 
(1) 

 
 
 
 
 
 
 
 

C

O

OCCCCC H

H

HH

H

H

HH

HH

H

H + C CH

H

H

H

O

H

H C C C C C C

O

O C C

H

H

H

H

H H

H H

H

H

H H

H H

H

H + O
HH

 
  

 
  
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6.3    

Criteria for hypothesis: 
Kriteria vir hipotese: 

Mark 
Punt 

The dependent and independent variables correctly identified. 
Die afhanklike en onafhanklike veranderlikes is korrek geïdentifiseer. 

 

Made a prediction/statement about the relationship between the dependent and 
independent variables. 
Maak 'n voorspelling/stelling oor die verwantskap tussen die afhanklike en 
onafhanklike veranderlikes. 

 

 
 Examples/Voorbeelde: 

• Reaction rate increases with increase in concentration. 
 Reaksietempo neem toe met toename in konsentrasie. 

• Reaction rate decreases with decrease in concentration.  
  Reaksietempo neem af met afname in konsentrasie. 

• Reaction rate is directly proportional to concentration. 
 Reaksietempo is direk eweredig aan konsentrasie.  

• The higher the concentration the faster the rate of the reaction. 
  Hoe hoër die konsentrasie, hoe vinniger is die reaksietempo. 

• Reaction rate increases with decrease in concentration.  
 Reaksietempo verhoog met afname in konsentrasie. 

• Reaction rate decreases with deceases in concentration.  
  Reaksietempo verlaag met toename in konsentrasie. 

• Reaction rate is inversely proportional to concentration. 

• Reaksietempo is omgekeerd eweredig aan konsentrasie. 

•  The higher the concentration the lower the rate of the reaction. 
 Hoe hoër die konsentrasie, hoe laer is die reaksietempo.  (2) 

 
6.4 To make it a fair test./Om dit 'n regverdige toets te maak.   

 

OR/OF 
Ensure validity/reliability of results.  
Verseker betroubaarheid van resultate.  
 

OR/OF 
So that the contact/surface area may not influence the reaction rate./The 
surface area must not change.  
Sodat die (kontak)oppervlak nie die reaksietempo beïnvloed nie./Die 
oppervlak moenie verander nie. 
 

OR/OF 
It is the controlled variable./Dit is die gekontroleerde veranderlike. 
 

OR/OF 
To ensure there is only one independent variable. 
Om te verseker daar is slegs een onafhanklike veranderlike. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(1) 
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6.5 Number of moles used/Aantal mol gebruik = 0,1 – 0,08 = 0,02 mol  

M

m
n=  

0,02 = 
65

m
 

m = 1,3 g 

  
 
 
 
 
 
(4) 

 

6.6 POSITIVE MARKING FROM QUESTION 6.5 TO 6.6 
POSITIEWE NASIEN VAN VRAAG 6.5 TOT 6.6 

  

 
Average rate = 

takentime

usedZnmass
  

 =
60

3,1
 

 = 0,02 g⋅s-1

 

  (0,022 g or 0,0217 g) 

 
 
 
 
 
(2) 

 

6.7    
 
 
 
 
 
 
 
 
 
 
 
   (2) 

[14] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Criteria for graph/Kriteria vir grafiek 
Marks/ 
Punte 

Graph P has a steeper slope than the original graph. 
Grafiek P het 'n steiler gradiënt as oorspronklike grafiek. 

 

Graph P intercepts with the x axis earlier than original graph. 
Grafiek P sny die x-as vroeër as die oorspronklike grafiek. 

 

time/tyd (s) 

a
m

o
u

n
t 
o

f 
Z

n
 (

m
o

l)
 

a
a

n
ta

l 
m

o
l 
Z

n
 (

m
o

l)
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QUESTION 7/VRAAG 7   
 

7.1 Fertilisers replenish nutrients  
depleted by growing of crops.  
 

Kunsmis vul voedingstowwe aan  
wat deur groeiende gewasse uitgeput is.  

 

(2) 
 

7.2 Any ONE/Enige een: 

• Damage to crops/soil  
 resulting in small or no harvest./less income.  
 Skade aan gewasse/grond  
 wat tot klein of geen oeste lei./kleiner inkomste lei.  

• Excessive fertiliser seeps into groundwater  
 and contaminates drinking water.  
 Oormaat kunsmis syfer in grondwater in  
 en kontamineer drinkwater.  

• Excessive fertiliser run-off into rivers and dams and cause   
eutrophication  
that may result in less income./starvation./poor quality of drinking water./ 
fewer recreation areas.  
Oormaat kunsmis loop in riviere en damme in en veroorsaak   
eutrofikasie  
wat kan lei tot kleiner inkomste./hongersnood./swak kwaliteit drinkwater./ 
minder ontspanningsgebiede.  

 

(2) 
 

7.3 
7.3.1 

 
Contact process/Kontakproses  

 
(1) 

 

7.3.2 V2O5/vanadium pentoxide/vanadiumpentoksied   (1) 
 

7.3.3 Exothermic/Eksotermies  
∆H < 0  

 
(2) 

 

7.3.4 (NH4)2SO4 /ammonium sulphate/ammoniumsulfaat   (2) 
 

7.3.5 ANY THREE: 
Decrease temperature  
Increase pressure  
Increase concentration of both/any one of reactants.  
Remove SO3 continuously 
 

ENIGE DRIE: 
Afname in temperatuur  
Toename in druk  
Toename in konsentrasie van beide/enige een van reaktanse  
Verwyder SO3 aanhoudend 

 

 
 
 
 

(3) 
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7.3.6 CALCULATIONS USING NUMBER OF MOLES 

BEREKENINGE WAT AANTAL MOL GEBRUIK 
Mark allocation: 

• Change in n(SO3) = 0,2 (mol)  

• Ratio n(SO2) : n(O2) : n(SO3)  = 2 : 1: 2  

• n(SO2) at equilibrium = initial + change  

• n(O2) at equilibrium = initial + change  

• Divide three equilibrium amounts by 2 (calculation of concentration)  

• Kc expression 

• Substitution into Kc expression 

• Final answer = 0,21  
 
Puntetoekenning: 
• Verandering in n(SO3) = 0,2 (mol)  

• Verhouding n(SO2) : n(O2) : n(SO3)  = 2 : 1: 2  

• n(SO2) by ewewig = aanvanklik + verandering  

• n(O2) by ewewig = aanvanklik + verandering  

• Deel drie ewewigshoeveelhede deur 2 (berekening van konsentrasie)  

• Kc-uitdrukking  

• Vervanging in Kc-uitdrukking  

• Finale antwoord = 0,21  

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Option 1/Opsie 1: 
 

Amount of SO3 reacted/Hoeveelheid SO3 wat reageer = 0,2 mol  
n(SO2 formed/gevorm) = 0,2 mol 
n(O2 formed) = ½ n(SO3 formed) = 0,1 mol  
 

At equilibrium/By ewewig:  n(SO2) = 0,6 + 0,2 = 0,8 mol  
    n(O2) = 0,5 + 0,1 = 0,6 mol  

      

c(SO3) = 
V

n
 = 

2

2,0
 = 0,1 mol·dm-3 

c(SO2) = 
V

n
 = 

2

8,0
 = 0,4 mol·dm-3 

c(O2) = 
V

n
 = 

2

6,0
  = 0,3 mol·dm-3 

 
 

Kc = 
]O[]SO[

]SO[

2

2

2

2

3   = 
(0,3)(0,4)

(0,1)
2

2

 = 0,21  (0,208)  

  divide by/gedeel deur 2 

Ratio/verhouding  

Wrong KC expression/Verkeerde Kc-uitdrukking:    Max./Maks. 
8

5  

No KC expression, correct substitution: 

Geen Kc-uitdrukking, korrekte vervanging:    Max./Maks.
8

7  
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Option 2/Opsie 2: 
 

 
 
 
 
 
 
 

 
 
 

Kc = 
]O[]SO[

]SO[

2
2

2

2
3   = 

(0,3)(0,4)

(0,1)
2

2

 = 0,21  (0,208)  

 
 
 
 
 
 

 
 CALCULATIONS USING CONCENTRATION 

BEREKENINGE WAT KONSENTRASIE GEBRUIK 
Mark allocation: 

• Divide three intial amounts by 2 (calculation of concentration)  

• Change in [SO3] = 0,2 (mol∙dm-3

• Ratio [SO2] : [O2] : [SO3]  = 2 : 1: 2  

)  

• [SO2] at equilibrium = initial + change  

• [O2] at equilibrium = initial + change  

• Kc expression  

• Substitution into Kc expression  

• Final answer = 0,21  
 

Puntetoekenning: 
• Deel drie aanvangshoeveelhede deur 2 (berekening van konsentrasie)  

• Verandering in [SO3] = 0,2 (mol∙dm-3

• Verhouding [SO2] : [O2] : [SO3]  = 2 : 1: 2  

)  

• [SO2] by ewewig = aanvanklik + verandering  

• [O2] by ewewig = aanvanklik + verandering  

• Kc-uitdrukking  

• Vervanging in Kc-uitdrukking  

• Finale antwoord = 0,21  

  

 

 
 
 
 
 
 

 SO2 O2 SO3 
Molar ratio/Molverhouding 2 1 2 
Initial quantity (mol) 
Aanvanklike hoeveelheid (mol) 

0,6 0,5 0,4 

Change (mol)/Verandering (mol) 0,2 0,1 0,2  
Quantity at equilibrium (mol) 
Hoeveelheid by ewewig (mol) 

0,8  0,6   0,2  

Concentration (mol∙dm-3) 
Konsentrasie (mol∙dm-3 0,4  

) 
0,3 0,1 

+ 

Divide by 2 
Gedeel deur 2  

Ratio/verhouding  

Wrong KC expression/Verkeerde Kc-uitdrukking:    Max./Maks. 
8

5  

No KC expression, correct substitution: 

Geen Kc-uitdrukking, korrekte vervanging:    Max./Maks.
8

7  
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Option 3/Opsie 3: 

 

 
 
 
 
 
 
 
 
 

Kc = 
]O[]SO[

]SO[

2
2

2

2
3   = 

(0,3)(0,4)

(0,1)
2

2

 = 0,21  (0,208)  

 
 
 
 
 
 
 
   (8) 

[21] 
 
 
QUESTION 8/VRAAG 8    
 
8.1 Temperature/Temperatuur – 25 °C/298 K  

Concentration (of electrolytes)/Konsentrasie (van elektroliete) = 1 mol·dm-3  (2) 
 
8.2 Emf/potential difference  

Emk/potensiaalverskil  
  

(1) 
 
8.3 
8.3.1 

 
(Half-cell/Halfsel) A  

  
(1) 

 

8.3.2 (Half-cell/Halfsel) B   (1) 
 
8.4 (Combination/Kombinasie) AB   (1) 
 

8.5 
8.5.1 

 
Magnesium/Mg  
 
Is oxidised/loses electrons/increase in oxidation number/stronger reducing 
agent.  
Word geoksideer/verloor elektrone/toename in oksidasiegetal/sterker 
reduseermiddel.  (2) 

 
 
 
 

 SO2 O2 SO3 
Molar ratio/molverhouding 2 1 2 
Initial concentration (mol∙dm-3

0,3 
) 

Aanvanklike konsentrasie (mol∙dm-3) 
0,25 

 

0,2 

Change in concentration (mol∙dm-3) 
Verandering in konsentrasie (mol∙dm-3) 

0,1 0,05 
 

0,1  

Equilibrium concentration (mol∙dm-3) 
Ewewigskonsentrasie (mol∙dm-3) 

0,4 0,3 0,1  

Ratio/ 
Verhouding  

Divide by 2  
Gedeel deur 2 

+ 

Wrong KC expression/Verkeerde Kc-uitdrukking:    Max./Maks. 
8

5  

No KC expression, correct substitution: 

Geen Kc-uitdrukking, korrekte vervanging:    Max./Maks.
8

7  
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8.5.2 Option 1/Opsie 1: 

Eo
cell

  = Eo
cathode – Eo

anode  
 = -0,13 - (-2,36)  
Eo

anode = 2,23 V  
 

Option 2/Opsie 2: 
 

    Mg → Mg2+ + 2e-      E° = + 2,36  
    Pb2+ + 2e-  → Pb       E° = - 0,13  
                                      E° =  2,23 V  

 
 
 
 

(4) 

 

 
8.5.3 Increases/Vermeerder   (2) 
 
8.5.4 Allows for the migration of positive ions to the cathode half-cell.  

Laat migrasie van positiewe ione na die katodehalfsel toe. 
 

Allows for the migration of negative ions to the anode half-cell.  
Laat migrasie van negatiewe ione na die anodehalfsel toe. 

 
 
 
 

(2) 
[16] 

 
 
 
QUESTION 9/VRAAG 9   
 
9.1 DC/GS  (1) 
 
9.2 Free ions needed to conduct electricity.  

Vrye ione benodig om elektrisiteit te gelei.  
 

(1) 
 
9.3 Cathode/Katode  

 
Cu2+ + 2e- → Cu  

 

(3) 
 
9.4 Cu → Cu2++ 2e-   (2) 
 
9.5 Pt is a weaker reducing agent  (than Cu) 

and will not be oxidised.  
Pt is 'n swakker reduseermiddel (as Cu)  
en sal nie geoksideer word nie.  
 
OR/OF 
Cu is a stronger reducing agent (than Pt) 
and will be oxidised. 
Cu is 'n sterker reduseermiddel (as Pt) 
en sal geöksideer word. 

 

(2) 
 
9.6 Remains the same/Bly dieselfde  

 
The rate at which Cu is oxidised at the anode equals the rate at which 
Cu2+(aq) is reduced at the cathode.  
Die tempo waarteen Cu geoksideer word by die anode is gelyk aan die 
tempo waarteen Cu2+(aq) gereduseer word by die katode.  

  
 
 
 
 

(3) 
[12] 
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QUESTION 10/VRAAG 10   
 

10.1 NaCℓ /Na+(aq) & Cℓ-(aq)  (1) 
 

10.2 Y   (1) 
 

10.3 2H2O + 2e- → H2 + 2OH-   (2) 
 

10.4 The membrane  
prevents chloride ions from moving to the cathode/only allows positive ions.  
 
Die membraan  
verhoed dat chloriedione (Cℓ--ione) na die katode beweeg/laat slegs positiewe 
ione deur.  

 

(2) 
 

10.5 
10.5.1 

 
Job creation   
resulting in more people having a better life.  
 

Werkskepping  
wat tot 'n beter lewe vir meer mense lei.  

 

(2) 
 

10.5.2 Use huge amounts of electricity  
resulting in load shedding  
Gebruik groot hoeveelhede elektrisiteit  
wat tot beurtkrag lei.  
 

OR/OF 
Chemical plant uses a lot of space  
that could have been used for housing/gardens, etc.  
Chemiese plant gebruik baie spasie  
wat andersins vir bou van huise/tuine, ens. gebruik kon word.  

  
 
 
 
 
 
 
 
 

(2) 
[10] 

 
QUESTION 11   
 

11.1 A  
More positive reduction potential./Larger reduction potential.  
Meer positiewe reduksiepotensiaal./Groter reduksiepotensiaal.   (2) 

 

11.2 HgO(s) + Zn(s) → Hg(ℓ ) + ZnO(s)    Bal.   (3) 
 

11.3 Zn  
Oxidation number increases from 0 to +2  and is thus oxidised. 
Oksidasiegetal neem toe van 0 tot +2 en word dus geöksideer. 

 
 

(2) 
 

11.4 Mercury is poisonous/corrosive when in contact with skin  
May contaminate ground water/water resources/soil/crops.  
 

Kwik is giftig/vretend wanneer dit in kontak kom met die vel.  
Kan die grondwater/waterbronne/grond/gewasse kontamineer.  
 

  
 
 
 

(2) 
[9] 

 

 TOTAL SECTION B/TOTAAL AFDELING B: 
GRAND TOTAL/GROOTTOTAAL: 

 125 
150 
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INSTRUCTIONS AND INFORMATION   
 
1. Write your centre number and examination number in the appropriate spaces 

on the ANSWER BOOK. 
  

 
2. This question paper consists of TWO sections:   
 
 SECTION A 

SECTION B 
(25) 
(125) 

  

 
3. 
 
4. 
 
5. 
 
6. 
 
 
7. 
 
8. 
 
9. 

Answer ALL the questions in the ANSWER BOOK.   
 
You may use a non-programmable calculator. 
 
You may use appropriate mathematical instruments. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
YOU ARE ADVISED TO USE THE ATTACHED DATA SHEETS. 
 
Give brief motivations, discussions, et cetera where required. 
 
Round off your final numerical answers to a minimum of TWO decimal places. 
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SECTION A 
 
QUESTION 1:  ONE-WORD ITEMS 

  

 
Give ONE word/term for each of the following descriptions. Write only the word/term 
next to the question number (1.1–1.5) in the ANSWER BOOK. 

  

 
1.1 
 
1.2 
 
1.3 
 
 
1.4 
 
1.5 

The number of complete waves that pass a point in one second 
 
A circuit component which stores electric charge and releases it instantly 
 
The component in a generator needed to change it from an AC to a DC 
generator  
 
The tiny 'packets' (quanta) of energy that light consists of  
 
The vector difference of two velocities measured from the same frame of 
reference 

 (1) 
 
(1) 
 
 
(1) 
 
(1) 
 
 
(1) 

   [5] 
 
 
QUESTION 2:  MULTIPLE-CHOICE QUESTIONS   
 
Four options are provided as possible answers to the following questions. Each 
question has only ONE correct answer. Write only the letter (A–D) next to the question 
number (2.1–2.10) in the ANSWER BOOK. 

  

 
2.1 The net force acting on an object is equal to the ...   
 
 A 

B 

C 

D 

mass of the object. 

acceleration of the object. 

change in momentum of the object. 

rate of change in momentum of the object. 

  

 

 

(2) 
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2.2 The velocity-time graph below represents the motion of an object.   
 

 
 
 
 
 
 
 
 
 
 
 
 Which ONE of the following graphs represents the corresponding 

acceleration-time graph for the motion of this object? 
  

 
 A  

 
 
 
 
 
 
 
 
 

B    

   

 C  
 
 
 
 
 
 
 
 
 

D    
 
 
 
 
 
 
 
 
 
(2)     

 
2.3 A car moves up a hill at CONSTANT speed.  Which ONE of the following 

represents the work done by the weight of the car as it moves up the hill? 
  

 
 A 

B 

C 

D 

ΔEk 

ΔEp −ΔEk −ΔEp 

  

 

 

(2) 

 

time 

v
e
lo

c
it
y
 

0 

 

time 

a
c
c
e
le

ra
ti
o
n
 

0 

 

time 

a
c
c
e
le

ra
ti
o
n
 

0 

 

time 

a
c
c
e
le

ra
ti
o
n
 

0 

 

time 

a
c
c
e
le

ra
ti
o
n
 

0 
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2.4 A central bright band is observed when light of wavelength λ  passes through 

a single slit of width a. 
 
Light of wavelength 2λ  is now used.  Which ONE of the following slit widths 
would produce a central bright band of the SAME broadness? 

  

 
 

 

A 
 

 

 

B 
 

C 

D 

4

1
a 

2

1
a 

a 

2a 

  

 

 

 

 

 

(2) 

 
2.5 A source of sound approaches a stationary listener in a straight line at 

constant velocity.  It passes the listener and moves away from him in the 
same straight line at the same constant velocity.  
 
Which ONE of the following graphs best represents the change in observed 
frequency against time? 

  

 
 A 

 
 
 
 
 
 
 
 
 
 
 
 
 

B   

(2) 

   
 C  

 
 
 
 
 
 
 
 
 
 
 

D  
 

 

 

   
 
 

time (s)  

fr
e

q
u

e
n

c
y
 (

H
z
) 

 

     

    

time (s)  

fr
e

q
u

e
n

c
y
 (

H
z
) 

 

     

time (s)  

fr
e

q
u

e
n

c
y
 (

H
z
) 

 

     

    

time (s)  

fr
e

q
u

e
n

c
y
 (

H
z
) 
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2.6 Which ONE of the circuits below can be used to measure the current in a 

conductor X and the potential difference across its ends? 
  

 
 A 

 
 
 
 
 
 
 
 

B   

(2) 

 C  
 
 
 
 
 

D  
 

 

 

 
2.7 The electric field pattern between two charged spheres, A and B, is shown 

below. 
  

 
 
 
 
 
 
 
 
 

 
 Which ONE of the following statements regarding the charge on spheres A 

and B is CORRECT? 
  

 
 A 

B 

C 

D 

Spheres A and B are both positively charged. 

Spheres A and B are both negatively charged.  

Sphere A is positively charged and sphere B is negatively charged. 

Sphere A is negatively charged and sphere B is positively charged. 

 

(2) 

 
2.8 Which ONE of the following shows the different types of electromagnetic 

radiation in order of increasing frequency? 
  

 
 A 

B 

C 

D 

X-rays; ultraviolet rays; infrared rays; visible light 

Infrared rays; X-rays; visible light; ultraviolet rays 

Infrared rays; visible light; ultraviolet rays; X-rays 

X-rays; ultraviolet rays; visible light; infrared rays 

 

(2) 

 

A 

X 
V X V A 

V 

A 

X V 

A 

X 

A B 
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2.9 A rectangular current-carrying coil, PQRS, is placed in a uniform magnetic 

field with its plane parallel to the field as shown below.  The arrows indicate 
the direction of the conventional current. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 The coil will ...   
 
 A 

B 

C 

D 

rotate clockwise. 

remain stationary. 

rotate anticlockwise. 

rotate clockwise and then anticlockwise. 

 

(2) 

 

2.10 The diagram below shows light incident on the cathode of a photocell.  The 
ammeter registers a reading. 

  

 
 
 
 
 
 
 
 
 
 Which ONE of the following correctly describes the relationship between the 

intensity of the incident light and the ammeter reading? 
  

 

  INTENSITY AMMETER READING  
 

 A Increases Increases  
 

 B Increases Remains the same  
 

 C Increases Decreases  
 

 D Decreases Increases  
(2) 

     [20] 
 

 TOTAL SECTION A:  25 

A 

Incident light 

axis 

N 
O 
R 
T 
H 

S 
O 
U 
T 
H 

P 

Q R 

S 
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SECTION B 
 

INSTRUCTIONS AND INFORMATION 

  

 

1. 
 
2. 
 
 
3. 
 
4. 

Start EACH question on a NEW page. 
 
Leave ONE line between two subquestions, for example between 
QUESTION 3.1 and QUESTION 3.2. 
 
Show the formulae and substitutions in ALL calculations. 
 
Round off your final numerical answers to a minimum of TWO decimal places. 

  

 
QUESTION 3   (Start on a new page.)   
 
An object is projected vertically upwards at 8 m∙s−1 from the roof of a building which is 
60 m high. It strikes the balcony below after 4 s. The object then bounces off the 
balcony and strikes the ground as illustrated below. Ignore the effects of friction. 

  

 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.1 Is the object's acceleration at its maximum height UPWARD, DOWNWARD or 
ZERO? 

 
(1) 

 

3.2 Calculate the:   
 

 3.2.1 Magnitude of the velocity at which the object strikes the balcony  (4) 
 

 3.2.2 Height, h, of the balcony above the ground  (5) 
 

ground 

8 m∙s-1 

60 m 

b
u
ild

in
g

 

h 

balcony 
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The object bounces off the balcony at a velocity of 27,13 m∙s-1 and strikes the ground  
6 s after leaving the balcony.  

 
 

 

3.3 Sketch a velocity-time graph to represent the motion of the object from the 
moment it is projected from the ROOF of the building until it strikes the 
GROUND.  Indicate the following velocity and time values on the graph: 
 

• The initial velocity at which the object was projected from the roof of the 
building 

• The velocity at which the object strikes the balcony 

• The time when the object strikes the balcony 

• The velocity at which the object bounces off the balcony 

• The time when the object strikes the ground 

 

(6) 
   [16] 
 
 
QUESTION 4   (Start on a new page.)   
 
The diagram below shows a car of mass m travelling at a velocity of 20 m∙s−1 east on a 
straight level road and a truck of mass 2m travelling at 20 m∙s−1 west on the same 
road.  Ignore the effects of friction. 

  

 
 
 
 
 
 
 
 
4.1 Calculate the velocity of the car relative to the truck.  (2) 
 
The vehicles collide head-on and stick together during the collision.     
 
4.2 State the principle of conservation of linear momentum in words.   (2) 
 
4.3 Calculate the velocity of the truck-car system immediately after the collision.  (6) 
 
4.4 On impact the car exerts a force of magnitude F on the truck and experiences 

an acceleration of magnitude a. 
  

 
 4.4.1 Determine, in terms of F, the magnitude of the force that the truck 

exerts on the car on impact. Give a reason for the answer. 
 

(2) 
 
 4.4.2 Determine, in terms of a, the acceleration that the truck 

experiences on impact. Give a reason for the answer. 
 

(2) 
 
 4.4.3 Both drivers are wearing identical seat belts. Which driver is likely 

to be more severely injured on impact? Explain the answer by 
referring to acceleration and velocity. 

 

(3) 
    [17] 
 

N 

E 

20 m∙s-1 20 m∙s-1 
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QUESTION 5   (Start on a new page.)   
 

In order to measure the net force involved during a collision, a car is allowed to collide 
head-on with a flat, rigid barrier. The resulting crumple distance is measured. The 
crumple distance is the length by which the car becomes shorter in coming to rest. 

  

 
         Before collision        After collision 
 
 
 
 
 
 
 
In one of the tests, a car of mass 1 200 kg strikes the barrier at a speed of 20 m∙s−1.  
The crumple distance, (x1 – x2), is measured as 1,02 m. (Ignore the effects of frictional 
forces during crumpling.) 

  

 
5.1 Draw a labelled free-body diagram showing ALL the forces acting on the car 

during the collision. 
 

(3) 
 
5.2 State the work-energy theorem in words.  (2) 
 
5.3 Assume that the net force is constant during crumpling.     
 
 5.3.1 USE THE WORK-ENERGY THEOREM to calculate the magnitude 

of the net force exerted on the car as it is brought to rest during 
crumpling. 

 

(4) 
 
 5.3.2 Calculate the time it takes the car to come to rest during crumpling.  (4) 
    [13] 

x1 x2 
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QUESTION 6   (Start on a new page.)   
 
A bird flies directly towards a stationary birdwatcher at constant velocity. The bird 
constantly emits sound waves at a frequency of 1 650 Hz. The birdwatcher hears a 
change in pitch as the bird comes closer to him.  

  

 
6.1 Write down the property of sound that is related to pitch.  (1) 
 
6.2 Give a reason why the birdwatcher observes a change in pitch as the bird 

approaches him. 
  

(1) 
 
The air pressure versus distance graph below represents the waves detected by the 
birdwatcher as the bird comes closer to him. The speed of sound in air is 340 m∙s-1. 

  

 
 
 
 
 
 
 
 
 
 
6.3 From the graph, write down the wavelength of the detected waves.  (1) 
 
6.4 Calculate the:   
 
 6.4.1 Frequency of the waves detected by the birdwatcher  (3) 
 
 6.4.2 Magnitude of the velocity at which the bird flies  (5) 

[11] 
 

Distance (m) 

A
ir
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s
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QUESTION 7   (Start on a new page.)   
 
Learners use monochromatic blue light to investigate the difference between an 
interference pattern and a diffraction pattern. 

  

 
7.1 Apart from the blue light and a screen, write down the name of ONE item that 

the learners will need to obtain an interference pattern. 
 

(1) 
 
7.2 Briefly describe the interference pattern that will be observed on the screen.  (2) 
 
7.3 In one of their experiments they place the screen at a distance of 1,4 m from 

a single slit and observe a pattern on the screen. The width of the central 
bright band is measured as 22 cm.  

  

 
 
 
 
 
 
 
 
 
 
 
 
 Calculate the:   
 
 7.3.1 Angle θ at which the first minimum will be observed on the screen  (3) 
 
 7.3.2 The width of the slit used if the wavelength of the blue light is 

470 nm 
  

(5) 
 
7.4 The width of the central band INCREASES when the blue light is replaced 

with monochromatic red light.  Explain this observation. 
 

  
(2) 
[13] 
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1,4 m 
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 c
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QUESTION 8   (Start on a new page.)   
 
In the circuit represented below, an uncharged capacitor is connected in series with a 
1 000 Ω resistor. The emf of the battery is 12 V. Ignore the internal resistance of the 
battery and the ammeter. 

  

 
 
 
 
 
 
 
 
 
 
8.1 Calculate the initial current in the circuit when switch S is closed.  (3) 
 
8.2 Write down the potential difference across the plates of the capacitor when it 

is fully charged. 
 

(1) 
 

The capacitor has a capacitance of 120 µF and the space between its plates is filled 
with air. 

  

 
8.3 Calculate the charge stored on the plates of the capacitor when it is fully 

charged. 
 

(3) 
 
After discharging the capacitor, it is connected in the same circuit to a resistor of 
HIGHER resistance and switch S is closed again. 

  

 
8.4 How would this change affect each of the following: 

(Write down INCREASES, DECREASES or REMAINS THE SAME.) 
  

 
 8.4.1 The initial charging current  (1) 
 
 8.4.2 The time it takes for the capacitor to become fully charged  (1) 
 
8.5 The two parallel plates of the fully charged capacitor are 12 mm apart.   
 
 8.5.1 Sketch the electric field pattern between the parallel plates.  (3) 
 
 8.5.2 Calculate the magnitude of the electric field at a point midway 

between the plates. 
  

(3) 
[15] 
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QUESTION 9   (Start on a new page.)   
 
9.1 In the circuit represented below, two 60 Ω resistors connected in parallel are 

connected in series with a 25 Ω resistor.  The battery has an emf of 12 V and 
an internal resistance of 1,5 Ω. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 Calculate the:   
 
 9.1.1 Equivalent resistance of the parallel combination   (3) 
 
 9.1.2 Total current in the circuit  (5) 
 
 9.1.3 Potential difference across the parallel resistors   (3) 
 

emf = 12 V 

60 Ω 

60 Ω 

25 Ω 

1,5 Ω 
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9.2 Learners conduct an investigation to determine the emf and internal 

resistance (r) of a battery.   
 
They set up a circuit as shown in the diagram below and measure the 
potential difference using the voltmeter for different currents in the circuit.   

  

 
 
 
 
 
 
 
 
 
 
 
 
 The results obtained are shown in the graph below.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 9.2.1 Use the graph to determine the emf of the battery.  (1) 
 

 9.2.2 Calculate the gradient of the graph.  (3) 
 

 9.2.3 Which physical quantity is represented by the magnitude of the 
gradient of the graph? 

  
(2) 

 

 9.2.4 How does the voltmeter reading change as the ammeter reading 
increases?  Write down INCREASES, DECREASES or REMAINS 

THE SAME.  Use the formula emf = IR + I r to explain the answer. 

  
 
(3) 
[20] 
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QUESTION 10   (Start on a new page.)   
 
The diagram below illustrates how electricity generated at a power station is 
transmitted to a substation. 

  
 

 
 
 
 
 
 
 
 
 
 
10.1 Does the power station use an AC or a DC generator?  (1) 
 

10.2 Sketch a graph of the potential difference generated at the power station 
versus time. 

  
(2) 

 

10.3 The average power produced at the power station is 4,45 x 109 W. 
 
Calculate the rms current in the transmission lines if the power is transmitted 
at a maximum voltage of 30 000 V. 

  
 
 
(5) 

 

10.4 Give a reason why electricity should be transmitted at high voltage and low 
current. 

  
(1) 
[9] 

 

Power station 

Step-up transformer  
for long-distance transmission 
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QUESTION 11   (Start on a new page.)   
 
During an investigation, light of different frequencies is shone onto the metal cathode 
of a photocell. The kinetic energy of the emitted photoelectrons is measured. The 
graph below shows the results obtained. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11.1 For this investigation, write down the following:   
 
 11.1.1 Dependent variable  (1) 
 
 11.1.2 Independent variable  (1) 
 
 11.1.3 Controlled variable  (1) 
 
11.2 Define the term threshold frequency.  (2) 
 
11.3 Use the graph to obtain the threshold frequency of the metal used as cathode 

in the photocell. 
  

(1) 
 
11.4 Calculate the kinetic energy at E1 shown on the graph.  (4) 
 
11.5 How would the kinetic energy calculated in QUESTION 11.4 be affected if 

light of higher intensity is used? Write down only INCREASES, DECREASES 
or REMAINS THE SAME. 

  
 
(1) 
[11] 
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SECTION A   
 
QUESTION 1/VRAAG 1   
 
1.1 Frequency/Frekwensie   (1) 
 
1.2 Capacitor/Kapasitor   (1) 
 
1.3 Split ring commutator  

Splitringkommutator 
 

(1) 
 
1.4 Photons/Fotone   (1) 
 
1.5 Relative velocity/Relatiewe snelheid   (1) 

[5] 
 
 
QUESTION 2/VRAAG 2   
 
2.1 D   (2) 
 
2.2 C   (2) 
 
2.3 D   (2) 
 
2.4 D   (2) 
 
2.5 A   (2) 
 
2.6 A   (2) 
 
2.7 D   (2) 
 
2.8 C   (2) 
 
2.9 C   (2) 
 
2.10 A   (2) 

[20] 
 

TOTAL SECTION A/TOTAAL AFDELING A:  25 
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SECTION B/AFDELING B   
 
QUESTION 3/VRAAG 3   
 
3.1 Downward/afwaarts   (1) 
 

3.2    
3.2.1 Upwards positive/Opwaarts positief: 

vf = vi + aΔt  
   = 8 + (-9,8)(4)  
   = - 31,2 m∙s-1 
∴vf = 31,2 m∙s-1   

 

(4) 

 
Downwards positive/Afwaarts positief: 
vf = vi + aΔt 
   = - 8 + (9,8)(4)  
∴vf = 31,2 m∙s-1  

 

3.2.2 OPTION 1/OPSIE 1 

Upwards positive/Opwaarts positief: 
Δy = viΔt + ½aΔt2 
     = (8)(4)  + ½(-9,8)(4)2  
     = -46,4 m 
 
Height of balcony/Hoogte van balkon: 
60 –  46,4 = 13,6 m  
 

 

 

Downwards positive/Afwaarts positief: 
Δy = viΔt + ½aΔt2 
     = (-8)(4)  + ½(9,8)(4)2  
     = 46,4 m 
 
Height of balcony/Hoogte van balkon: 
60 – 46,4 = 13,6 m  

 
 OPTION 2/OPSIE 2 

Upwards positive/Opwaarts positief: 
Δy = viΔt + ½ aΔt2 
     = (27,13)  (6) + ½ (-9,8)(6)2 
     = - 13,62 m 
 
Height of balcony/Hoogte van balkon: 
= 13,62 m  
 
Downwards positive/Afwaarts positief: 
Δy = viΔt + ½ aΔt2 
     = (-27,13)  (6) + ½ (9,8)(6)2 
     = 13,62 m 
 
Height of balcony/Hoogte van balkon: 
= 13,62 m  

 

(5) 
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3.3 OPTION 1/OPSIE 1  

Upwards positive/Opwaarts positief: 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Criteria for graph/Kriteria vir grafiek:  
Marks/ 
Punte 

Shape has two parallel lines with a gradient. 
Vorm het twee ewewydige lyne met gradient. 

 

First part of graph starts at v = 8 m∙s-1 at t = 0 s  
Eerste deel van grafiek begin by v = 8 m∙s-1 by t = 0 s. 

 

Positive marking from QUESTION 3.2.1: 
Positiewe nasien vanaf VRAAG 3.2.1: 

First part of the graph extends below the x axis until v = -31,2 m∙s-1 
at t = 4 s. 
Eerste deel van die grafiek verleng onder x-as tot v = -31,2 m∙s-1 
by t = 4 s.  

 

Graph is discontinuous and object changes direction at 4 s. 
Grafiek is nie kontinu nie en voorwerp verander van rigting by 4 s. 

 

Second part of graph starts at v = 27,13 m∙s-1 at t = 4 s.  
Tweede deel van grafiek begin by v = 27,13 m∙s-1 by t = 4 s. 

 

Second part of graph extends below the x axis until t = 10 s. 
Tweede deel van grafiek verleng onder x-as tot t =10 s. 

 

Time/tyd(s) 

-31,2 

V
e

lo
c
it
y
/s

n
e

lh
e

id
 (m

∙s
-1

) 

8 

4 0 

27,13 
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 OPTION 2/OPSIE 2  
Upwards negative/Opwaarts negatief: 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 .  (6) 
   [16] 

Criteria for graph/Kriteria vir grafiek:  
Marks 
Punte 

Correct shape as shown (two parallel lines). 
Korrekte vorm soos aangetoon (twee ewewydige lyne). 

 

First part of graph starts at v = -8 m∙s-1 at t = 0 s  
Eerste deel van grafiek begin by v = -8 m∙s-1 by t = 0 s 

 

Positive marking from QUESTION 3.2.1. 

Positiewe nasien vanaf VRAAG 3.2.1. 
First part of the graph extends above the x axis until v = 31,2 m∙s-1 
at t = 4 s. 
Eerste deel van die grafiek verleng bokant x-as tot v = 31,2 m∙s-1 
by t = 4 s.  

 

Graph is discontinuous and object changes direction at 4 s. 
Grafiek is nie kontinu en voorwerp verander van rigting by 4 s. 

 

Second part of graph starts at v = -27,13 m∙s-1 at t = 4 s.  
Tweede deel van grafiek begin by v = -27,13 m∙s-1 by t = 4 s. 

 

Second part of graph extends above the x axis until t = 10 s. 
Tweede deel van grafiek verleng bokant x-as tot t = 10 s. 

 

Time/tyd(s) 

31,2 

V
e

lo
c
it
y
/s

n
e

lh
e

id
 (m

∙s
-1

) 

-8 

4 
0 

-27,13 

10 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P1/Fisiese Wetenskappe V1 6 DBE/November 2012 
 NSC/NSS – Memorandum 

 

Copyright reserved/Kopiereg voorbehou   Please turn over/Blaai om asseblief 

 
QUESTION 4/VRAAG 4   
 
4.1 40 m∙s-1 east/oos    (2) 
 
4.2 The total (linear) momentum remains constant/is conserved  

in an isolated/a closed system/the absence of external forces/ if the impulse of 
external forces is zero.  
 

Die totale (liniêre) momentum bly konstant/behoue  
in 'n geïsoleerde sisteem/geslote sisteem/ die afwesigheid van eksterne 
kragte./ indien die impuls van eksterne kragte nul is. 

 

(2) 
 

4.3 East positive/Oos positief: 
Σp i = Σpf   
m(20) + 2m(-20)  = (m + 2m)vf  

∴vf = -6,67 m·s-1 

∴vf = 6,67 m·s-1  west /wes   
East negative/Oos negatief: 
Σp i = Σpf   
m(-20) + 2m(+20)  = (m + 2m)vf  

∴vf = 6,67 m·s-1  west /wes  

 

(6) 
 
4.4    
4.4.1 F 

Newton’s Third Law of motion/Newton se Derde Bewegingswet  
  

(2) 
 
4.4.2 -½ a  / ½ a  

(Same/Dieselfe Fnet),  
m

a
1

α   
(2) 

 

4.4.3 Car driver  
(Car - driver system) have greater acceleration.  
(Car - driver system) have greater change in velocity /greater Δv. 
 

Motorbestuurder  
(Motor -bestuurder sisteem) het groter versnelling.  
(Motor -bestuurder sisteem) het groter verandering in snelheid / groter Δv. (3) 

  [17] 
 ed

ur
es

ou
rc

ez
a.

co
m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P1/Fisiese Wetenskappe V1 7 DBE/November 2012 
 NSC/NSS – Memorandum 

 

Copyright reserved/Kopiereg voorbehou   Please turn over/Blaai om asseblief 

 
QUESTION 5/VRAAG 5   
 

5.1    
 

 
 
 
 
 
 
   (3) 
 

5.2 The net (total) work (done on an object) is equal to  
the change in kinetic energy (of the object.)  
Die netto (totale) arbeid verrig (op 'n voorwerp) is gelyk aan  
die verandering in kinetiese energie (van die voorwerp).  

 

(2) 
 
5.3     
5.3.1 Wnet = ΔEk/ΔK  OR/OF  FnetΔxcosθ = ½ m(vf

2 – vi
2)  

 

Fnet(1,02)cos180° = ½ (1 200)(0 – 202)  
 

Fnet = 235 294,12 N  (2,35 x 105 N) 

 

(4) 
 

5.3.2 OPTION 1 /OPSIE 1 
FnetΔt = mΔv  
 

∴(-235 294,12)Δt = (1 200)(0 - 20)  
 

∴Δt = 0,1 s (0,102 s) 

OPTION 2/OPSIE 1 

Δt
2

vvΔx fi 





 +

=  

1,02 = Δt
2

020






 +

 

Δt = 0,1 s (4) 
   [13] 
 

QUESTION 6/VRAAG 6   
 

6.1 Frequency/Frekwensie   (1) 
 
6.2 There is relative motion between the bird and the bird watcher.  

Daar is relatiewe beweging tussen die voël en die voëlkyker nie.  
 

(1) 
 
6.3 0,2 m   (1) 
 

6.4   
6.4.1 λ= fv   

340  = f(0,2)  
∴f = 1 700 Hz  

 

(3) 
 

6.4.2 
s

s

L
L f

vv

vv
f

±
±

=  OR/OF s

s

L f
vv

v
f

−
=   

∴1 700  = 
sv340

340

−
 (1 650)  

∴ vs = 10 m∙s-1  

 

(5) 
   [11] 

 F  

N  

w  
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QUESTION 7/VRAAG 7   
 

7.1 Double slit/Dubbelspleet   (1) 
 

7.2 (Alternate) dark and bright/blue bands.  
Bright / blue bands of equal broadness (width).  
 

(Afwissellende) donker en helder/blou bande.  
Helder / blou bande van gelyke breedte.  

 

(2) 
 

 
7.3.2    
 OPTION 1/OPSIE 1: 

sin
a

mλ
=θ   

sin4,49 = 
a

)10470)(1( 9−×
 

 

∴ a = 6 610−×  m (6 003,67 nm) 

OPTION 2/OPSIE 2: 

sin
a

mλ
=θ   

sin (-4,49°) = 
a

)10470)(1( 9−×−
 

 

∴ a = 6 610−×  m  (6 003,67 nm) 

 
 
 
 
 

(5) 
 
7.4 λ red light > λ blue light  

(Degree of) diffraction/sin θ / θ α  wavelength (λ )  
 

λ rooilig > λ bloulig  
Diffraksie α  golflengte (λ )  

 

(2) 
   [13] 
 

7.3    
7.3.1 

tanθ  = 
cetandisscreen

bandcentral
2

1
 / 

ndskermafsta

ndsentraleba
2

1
 

∴ tan θ  = 
4,1

)22,0(
2

1
   

∴ θ= 4,49°  

 

(3) 

 

 

 
  

 
  
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+ 

- 

 

QUESTION 8/VRAAG 8   
 
8.1 

I

V
R =  

1 000 = 
I

12
 

∴I = 0,01 A  

 

(3) 
 

8.2 12 V   (1) 
 

8.3 
C = 

V

Q
 

120 x 10-6 = 
12

Q
 

∴Q = 1,44 x 10-3 C  

 

(3) 
 

8.4    
8.4.1 Decreases/Verminder   (1) 
 

8.4.2 Increases/Vermeerder   (1) 
 

8.5 
8.5.1 

   

 

   (3) 
 

8.5.2    
 

E = 
d

V
 

   = 
31012

12
−×

 

∴E = 1 000 V∙m-1  

 

(3) 
[15] 

Criteria for sketch:/Kriteria vir skets:  
Marks/ 
Punte 

Parallel lines equally spaced. 
Parallelle lyne eweredig gespasieer. 

 

Direction from positive plate towards negative 
plate.(Polarity of plates must be indicated) 
Rigting vanaf positiewe plaat na negatiewe 
plaat.(Polariteit van plate moet aangedui 
word) 

 

Field curved at the ends of the plates. 
Veld gekrom aan einde van die plate. 

 
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QUESTION 9/VRAAG 9   
 

9.1    
9.1.1 

+=
1p R

1

R

1

2R

1
 

     = 
60

1

60

1
+  

∴Rp = 30 Ω  

 

(3) 
 
9.1.2 OPTION 1 / OPSIE 1 

Rext = 30 + 25 = 55 Ω  
Emf/emk = I(R + r)   
∴12 = I(55 + 1,5)  
∴I = 0,21 A   

OPTION 2 / OPSIE 2: 
Rtot = (30 + 25) +1,5 = 56,5 Ω  
V = IR 
12 = I(56,5)  
∴I = 0,21 A  

 

(5) 
 
    
9.1.3 OPTION 1/OPSIE 1 

V = IR  
   = (0,21)(30)  
   = 6,3 V   

OPTION 2/OPSIE 2 
V = IR  
   = (0,105)(60)  
   = 6,3 V   

 

(3) 

 
9.2    
9.2.1 1,5 V   (1) 
 
9.2.2 

gradient/m = 
I

V

∆
∆

 

                  = 
0-1,0

1,5- 65,0
 

                  = - 0,85 Ω  

 

(3) 
 

9.2.3 Internal resistance  
Interne weerstand 

 
 (2) 

 

9.2.4 Decreases/Verminder  
 

When I increases/Wanneer I toeneem: 
“Lost volts”/ Ir increases./“Verlore volts”/Ir neem toe.  
Vext = emf – Ir decreases. /Vext = emk – Ir neem af.  
 

  
 
 

(3) 
[20] 
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QUESTION 10/VRAAG 10   
 

10.1 AC /WS   (1) 
 

10.2    
 
 
 
 
 
 
 
 
 
 
 
 
 
   (2) 
 

10.3 OPTION 1/OPSIE 1 

wgkrmsV / = 
2

max/ maksV
  

            = 
2

10×30 3

 

            = 2,12 x 104 V 
 

Pave = VrmsIrms/Pgem. = VwgkIwgk  
 

4,45 x 109  = (2,12 x 104)Irms/wgk  
 

∴ Irms/wgk = 2,10 x 105 A  

OPTION 2 / OPSIE 2 
Pave = VrmsIrms/Pgem. = VwgkIwgk  
 

Pave/gem. = 

2

V rmsmaxI
/

2

V wgkmaksI  

 

4,45 x 109 = 

2

)1030( wgk/rms
3

I×
 

 

∴Irms/wgk = 2,10 x 105 A  

 
 

 

(5) 
 

10.4 Less loss in (electrical) energy (as heat).  
Minder verlies aan (elektriese) energie (as hitte).  
 

  
(1) 
[9] 

 

Criteria for graph/Kriteria vir grafiek:  
Marks 
Punte 

Correct shape as shown; accept more than one cycle. 
Korrekte vorm soos aangetoon; aanvaar meer as een siklus. 

 

If no/wrong labels: minus 1 mark 
Indien geen/verkeerde byskifte: minus 1 punt 
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QUESTION 11/VRAAG 11   
 
11.1 
11.1.1 

 
Kinetic energy /Kinetiese energie (Ek)  

 

(1) 
 

11.1.2 Frequency /Frekwensie(f)  (1) 
 

11.1.3 (Type of) metal  
(Soort) metaal   

 
(1) 

 

11.2 
 

The minimum frequency needed to emit electrons  
from (the surface of) a metal.  
Die minimum frekwensie benodig om elektrone vry te stel 
vanaf (die oppervlak van) 'n metaal. 

 

(2) 
 

11.3 9 x 1014 Hz   (1) 
 

11.4    
 E = W0 + Ek  

hf = hf0 + Ek 

(6,63 x 10-34)(14 x 1014)  = (6,63 x 10-34)(9 x 1014)  + Ek 

∴ Ek =3,32 x 10-19 J  (3,31 x 10-19 J) 

 

(4) 
 
11.5 Remains the same/Bly dieselfde   (1) 

[11] 
 

TOTAL SECTION B/TOTAAL AFDELING B: 
GRAND TOTAL/GROOTTOTAAL: 

 125 
150 
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INSTRUCTIONS AND INFORMATION 
 
1. 
 
 
2. 
 
3. 
 
 
 
 
4. 
 
5. 
 
6. 
 
 
7. 
 
8. 
 
9. 

Write your centre number and examination number in the appropriate spaces 
on the ANSWER BOOK. 
 
Answer ALL the questions in the ANSWER BOOK. 
 
This question paper consists of TWO sections: 
 
SECTION A (25) 
SECTION B (125) 
 
You may use a non-programmable calculator. 
 
You may use appropriate mathematical instruments. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
Data sheets and a periodic table are attached for your use. 
 
Give brief motivations, discussions, et cetera where required. 
 
Round off your final numerical answers to a minimum of TWO decimal places. 
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SECTION A 
 

QUESTION 1:  ONE-WORD ITEMS 
 

Give ONE word/term for each of the following descriptions.  Write only the word/term 
next to the question number (1.1–1.5) in the ANSWER BOOK. 

  

 

1.1 The homologous series to which propan-2-one belongs   (1) 
 

1.2 The IUPAC name of the alkene with two carbon atoms  (1) 
 

1.3 The minimum energy needed for a chemical reaction to occur  (1) 
 

1.4 The general name used for a substance that increases the rate of a reaction 
without being consumed in the reaction  

 
(1) 

 

1.5 The chemical name of brine  (1) 
[5] 

 
 

QUESTION 2:  MULTIPLE-CHOICE QUESTIONS 
 
Four options are provided as possible answers to the following questions.  Each 
question has only ONE correct answer.  Write only the letter (A–D) next to the question 
number (2.1–2.10) in the ANSWER BOOK. 

  

 

2.1 Consider the organic compound represented below.   
 
 
 
 
 
 
 
 
 The compound is ...   
 

 A 

B 

C 

D 

saturated and branched. 

unsaturated and branched. 

saturated and straight-chained. 

unsaturated and straight-chained. 

  

 

 

(2) 

 
2.2 A structural isomer of butane is ...   

 

 A 

B 

C 

D 

propane. 

2-methylbutane. 

2-methylpropane. 

2,2-dimethylpropane. 

  

 

 

(2) 

C C C C 

C 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
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2.3 The alcohols form a homologous series.  This means that alcohols have ...   
 

 A 

B 

C 

D 

similar chemical properties. 

similar physical properties. 

the same molecular formula. 

the same structural formula. 

  

 

 

(2) 

 

2.4 The energy distribution diagrams for particles in a fixed mass of gas at two 
different temperatures, T1 and T2, are shown below. 

  

 
 
 
 
 
 
 
 
 
 
 

 Which ONE of the following is the correct interpretation of the diagrams as the 
temperature of the gas changes from T1 to T2? 

  

 

  Activation energy 
(EA) 

Number of effective 
collisions 

   

 
A Remains the same Increases 

   
 
 
 
 

 
(2) 

B Decreases Decreases 

C Decreases Increases 

D Remains the same Decreases 

 

2.5 The expression for the equilibrium constant (KC) of a hypothetical reaction is 
given as follows: 

KC = 
3

2

]A[

]C[]D[
 

  

 

 Which ONE of the following equations for a reaction at equilibrium matches 
the above expression? 

  

 

 
 

A 
 
B 
 
C 
 
D 

3A(s) ⇌ C(g) + 2D(g) 

3A(ℓ) ⇌ C(aq) + 2D(aq) 

3A(aq) + B(s) ⇌ C(g) + D2(g) 

3A(aq) + B(s) ⇌ C(aq) + 2D(aq) 

  
 

 
 
 
 
(2) 

T1 

Kinetic energy 

N
u
m

b
e
r 

o
f 
p
a
rt

ic
le

s
 

 T2 
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2.6 The reaction represented by the balanced equation below reaches equilibrium 

in a closed container. 

2NO2(g) ⇌ N2O4(g)          Δ H < 0 
 

Which ONE of the following changes will INCREASE the yield of N2O4(g)? 

  

 
 A 

B 

C 

D 

Add a catalyst. 

Remove NO2 gas from the container. 

Increase the temperature of the system. 

Decrease the temperature of the system. 

  

 

 

(2) 

 
2.7 In a redox reaction, an oxidising agent is ...   
 

 A 

B 

C 

D 

reduced because it loses electrons. 

reduced because it gains electrons. 

oxidised because it loses electrons. 

oxidised because it gains electrons. 

 

(2) 

 
2.8 In a galvanic (voltaic) cell, electrons move from the ...   
 

 A 

B 

C 

D 

anode to the cathode through the salt bridge.  

cathode to the anode through the salt bridge. 

anode to the cathode in the external circuit. 

cathode to the anode in the external circuit. 

 

(2) 

 
2.9 During the extraction of aluminium from aluminium oxide, cryolite is         

added to ... 
  

 

 A 

B 

C 

D 

increase the yield of aluminium. 

decrease the yield of aluminium. 

increase the melting point of aluminium oxide. 

decrease the melting point of aluminium oxide. 

 

(2) 
 

 
2.10 Which ONE of the following is a primary nutrient needed by plants?   
 

 A 

B 

C 

D 

N 

C 

Mg 

Na 

  

 

 

(2) 
[20] 

 
  TOTAL SECTION A:  25 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences/P2  6                            DBE/November 2012 
NSC  

Copyright reserved              Please turn over 

 

 
SECTION B 
 

INSTRUCTIONS 
 

1. 
 

2. 
 
 

3. 
 

4. 

Start EACH question on a NEW page.   
 

Leave ONE line between two subquestions, for example between 
QUESTION 3.1 and QUESTION 3.2. 
 

Show the formulae and substitutions in ALL calculations. 
 

Round off your final numerical answers to a minimum of TWO decimal places. 

  

 
QUESTION 3   (Start on a new page.) 
 
The letters A to F in the table below represent six organic compounds.   
 

  
A 

 
 
 

 
B 

 
   CH3CH2CH2CHCH3 
                        | 
                       OH 

  

  
 
C 

 
 
 
 
 

 
 
D 

 
 
   Pentanoic acid 

  

  
 
 
E 

 
 
 
 
 
 
 

 
 
 
F 

 
 

  

 

3.1 Write down the letter(s) that represent(s) each of the following:  
(A compound may be used more than once.) 

  

 
 3.1.1 An alkyne  (1) 
 

 3.1.2 Two compounds that are structural isomers   (2) 
 

 3.1.3 A compound containing a carboxyl group  (1) 
 

 3.1.4 An aldehyde  (1) 
 

 3.1.5 An alcohol  (1) 
 

3.2 Write down the:   
 

 3.2.1 IUPAC name of compound C  (2) 
 

 3.2.2 Structural formula of compound D  (2) 

C C 

C 

C C 

O H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

C 

CH3 

CH3 

CH2 CH2 

CH2 C CH3 CH2 CH 

CH3 O C 

O 

CH3 CH2 CH2 
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3.3 Compound F is prepared in the laboratory.   
 

 3.3.1 How can one quickly establish whether compound F is indeed 
being formed? 

  
(1) 

 

 3.3.2 Write down the IUPAC name of the alcohol needed to prepare 
compound F. 

  
(2) 

 

 3.3.3 Write down the IUPAC name of compound F.  (2) 
[15] 

 
 

QUESTION 4   (Start on a new page.) 
 

During a practical investigation the boiling points of the first six straight-chain 
ALKANES were determined and the results were recorded in the table below. 

  

 

ALKANE MOLECULAR 
FORMULA 

BOILING POINT 
(°C) 

Methane CH4 −164 

Ethane C2H6 −89 

Propane C3H8 −42 

Butane C4H10 −0,5 

Pentane C5H12 36 

Hexane C6H14 69 
 

4.1 Write down the:   
 

 4.1.1 Most important use of the alkanes in the above table  (1) 
 

 4.1.2 General formula of the alkanes  (1) 
 

Refer to the table to answer QUESTION 4.2 and QUESTION 4.3 below.   
 

4.2 For this investigation, write down the following:   
 

 4.2.1 Dependent variable  (1) 
 

 4.2.2 Independent variable  (1) 
 

 4.2.3 Conclusion that can be drawn from the above results  (2) 
 

4.3 Write down the NAME of an alkane that is a liquid at 25 °C.  (1) 
 

4.4 Alkanes burn readily in oxygen.  Write down a balanced equation, using 
molecular formulae, for the combustion of propane in excess oxygen. 

 
(3) 

 

4.5 Will the boiling points of the structural isomers of hexane be HIGHER THAN, 
LOWER THAN or EQUAL TO that of hexane?  Refer to MOLECULAR 
STRUCTURE, INTERMOLECULAR FORCES and ENERGY NEEDED to 
explain the answer. 

  
 
 
(4) 
[14] 
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QUESTION 5   (Start on a new page.) 
 
The flow diagram below shows how three organic compounds can be prepared from   
2-bromo-3-methylbutane. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
5.1 Write down the:   
 
 5.1.1 Homologous series to which 2-bromo-3-methylbutane belongs  (1) 
 
 5.1.2 Structural formula of 2-bromo-3-methylbutane  (2) 
 
5.2 Reaction 2 takes place in the presence of a dilute sodium hydroxide solution. 

 
Write down the: 

  

 
 5.2.1 Name of the type of reaction which takes place  (1) 
 
 5.2.2 Structural formula of compound B  (2) 
 
5.3 Reaction 1 takes place in the presence of concentrated sodium hydroxide. 

 
Write down: 

  

 
 5.3.1 Another reaction condition needed for this reaction  (1) 
 
 5.3.2 The name of the type of reaction which takes place  (1) 
 
 5.3.3 The structural formula of compound A, the major product formed  (2) 
 
5.4 Reaction 3 takes place when compound B is heated in the presence of 

concentrated sulphuric acid.  Write down the IUPAC name of the major 
product formed. 

  
 
(2) 
[12] 

 

2-bromo-3-methylbutane 

Compound A Compound B 

An alkene 

Reaction 3 

Reaction 1 Reaction 2 
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QUESTION 6   (Start on a new page.) 
 

Calcium carbonate chips are added to an excess dilute hydrochloric acid solution in a 
flask placed on a balance as illustrated below.  The cotton wool plug in the mouth of 
the flask prevents spillage of reactants and products, but simultaneously allows the 
formed gas to escape.  The balanced equation for the reaction that takes place is: 
 

CaCO3(s) + 2HCℓ(aq) → CaCℓ2(aq) + CO2(g) + H2O(ℓ) 

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.1 Write down the NAME of the gas that escapes through the cotton wool plug 
while the reaction takes place. 

  
(1) 

 

The loss in mass of the flask and its contents is recorded in intervals of 2 minutes. The 
results obtained are shown in the graph below. 

  

 

Graph of loss in mass versus time 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.2 From the graph, write down the following:   
 

 6.2.1 The coordinates of the point that represents results that were 
measured incorrectly 

  
(1) 

 

 6.2.2 How long (in minutes) the reaction lasts  (1) 
 

 6.2.3 How long (in minutes) it takes 75% (three quarters) of the reaction 
to occur 

  
(1) 

Dilute  
hydrochloric acid 

Calcium carbonate chips 

Gas bubbles 

Balance 

Cotton wool plug 

Time (minutes) 

L
o
s
s
 i
n
 m

a
s
s
 (

g
) 

0 

0,5 

1,0 

1,5 

2,0 

2,5 

3,0 

3,5 

4,0 

4,5 

0 5 10 15 20 

• 

• • • • • 
• 

• 
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6.3 The experiment is now repeated using hydrochloric acid of a higher 

concentration. It is found that the rate of the reaction INCREASES.  Use the 
collision theory to explain this observation. 

  
 
(2) 

 
6.4 How would a higher concentration of hydrochloric acid affect the following: 

(Write down only INCREASES, DECREASES or REMAINS THE SAME.) 
  

 
 6.4.1 Loss in mass per unit time  (1) 
 
 6.4.2 Total loss in mass  (1) 
 
 6.4.3 Time for the reaction to reach completion  (1) 
 
6.5 Apart from concentration and temperature changes, write down TWO other 

changes that can be made to increase the rate of this reaction. 
  

(2) 
 
6.6 Calculate the mass of calcium carbonate used when the reaction is 

completed. Assume that all the gas that was formed, escaped from the flask. 
  

(5) 
[16] 

 
 
QUESTION 7   (Start on a new page.) 
 
A hypothetical reaction is represented by the balanced equation below. 
 

A(g) + 2B(g) ⇌ 2C(g) 
 
Initially 3 moles of A(g) and 6 moles of B(g) are mixed in a 5 dm3 sealed container.  
When the reaction reaches equilibrium at 25 °C, it is found that 4 moles of B(g) is 
present.  

  

 
7.1 Define the term chemical equilibrium.  (2) 
 
7.2 Show by calculation that the equilibrium concentration of C(g) is 0,4 mol∙dm-3.  (3) 
 
7.3 How will an increase in pressure, by decreasing the volume of the container, 

influence the amount of C(g) in the container at 25 °C? 
Write down INCREASES, DECREASES or REMAINS THE SAME.  Explain 
the answer. 

 

(3) 
 
7.4 The initial number of moles of B(g) is now increased while the initial number 

of moles of A(g) remains constant at 25 °C. 
 
Calculate the number of moles of B(g) that must be ADDED to the original 
amount (6 mol) so that the concentration of C(g) is 0,8 mol∙dm-3 at 
equilibrium.  The equilibrium constant (KC) for this reaction at 25 °C is 0,625. 
 

  
 
 
 
 
(9) 
[17] 
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QUESTION 8   (Start on a new page.)   
 
8.1 A strip of aluminium is placed in a beaker containing a blue solution of a 

copper(II) salt. After a while the solution becomes colourless. 
  

 
 
 
 
 
 
 
 
 
 
 
 8.1.1 How would the reading on the thermometer change as the reaction 

proceeds?  Write down INCREASES, DECREASES or REMAINS 
THE SAME.  Give a reason for the answer. 

 

(2) 
 
 8.1.2 Refer to the reducing ability of aluminium to explain why the 

solution becomes colourless. 
  

(2) 
 
 8.1.3 Write down the balanced net IONIC equation for the reaction that 

takes place. 
 

(3) 
 
8.2 The electrochemical cell shown below functions at standard conditions.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 8.2.1 Which electrode (Cu or Aℓ) is the anode?  (1) 
 
 8.2.2 Write down the cell notation for this cell.  (3) 
 
 8.2.3 Calculate the emf of this cell.  (4) 
 
 The salt bridge is now removed.   
 
 8.2.4 What will the reading on the voltmeter be?  Give a reason for your 

answer. 
  

(2) 
[17] 

V 

Cu Aℓ salt bridge 

Cu2+(aq) Aℓ3+(aq) 

Cu2+(aq) 

Aℓ 

Thermometer 
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QUESTION 9   (Start on a new page.) 
 
The simplified diagram below shows an electrolytic cell used at an electroplating 
company to coat iron spoons with silver. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9.1 Write down the energy conversion that takes place in this cell.  (1) 
 
9.2 Direct current (DC) is used in this process.  Give a reason why alternating 

current (AC) is NOT used. 
 

(1) 
 
9.3 Which type of reaction (OXIDATION or REDUCTION) takes place at the 

spoons? 
 

(1) 
 
9.4 Write down the:   
 
 9.4.1 Equation for the half-reaction that takes place at electrode Y  (2) 
 
 9.4.2 NAME or FORMULA of electrolyte X  (1) 
 
9.5 Give a reason why the concentration of electrolyte X remains constant during 

electroplating. 
 

(2) 
 
9.6 Apart from the income generated, write down ONE major reason why the 

company electroplates the spoons. 
 

(1) 
 
9.7 Write down the TWO major expenses for the company during the process.  (2) 

[11] 
 
 

 DC power source 

Iron spoons Electrolyte X Electrode Y 
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QUESTION 10   (Start on a new page.) 
 
The following half-reactions take place when a non-rechargeable alkaline cell is in use: 
 

Zn(s) + 2OH-(aq) → ZnO(s) + H2O(ℓ) + 2e-  ……......…….(1) 
 

MnO2(s) + 2H2O(ℓ) + 2e- → Mn(OH)2(s) + 2OH-(aq) …....(2) 

  

 
10.1 Write down the general name used for non-rechargeable cells.  (1) 
 
10.2 Which ONE of the above equations (1 or 2) represents the half-reaction that 

takes place at the cathode? Give a reason for your answer. 
 

(2) 
 
10.3 Give a reason why the cell 'dies' after delivering current for a while.  (1) 
 
10.4 The emf of the alkaline cell is 1,5 V.  The maximum electrical work that can be 

done by this cell is 3 x 104 J.   
 
Calculate the: 

 

 
 
 10.4.1 Cell capacity of this cell in A∙h  (4) 
 
 10.4.2 Maximum constant current that this cell can deliver for  

20 hours 
  

(3) 
[11] 
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QUESTION 11   (Start on a new page.) 
 
11.1 The flow diagram below represents processes used in the fertiliser industry.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Write down:   
 
 11.1.1 The name of industrial process X   (1) 
 
 11.1.2 A balanced equation for process Y  (3) 
 
 11.1.3 The name of industrial process Z  (1) 
 
 11.1.4 A balanced equation for the preparation of ammonium sulphate 

using acid R 
  

(3) 
 
 11.1.5 The name of the type of reaction taking place in  

QUESTION 11.1.4. 
 (1) 

 
11.2 Ammonium nitrate is one of the most common compounds used as fertiliser.     
 
 11.2.1 Write down the NAME or FORMULA of the acid needed to prepare 

ammonium nitrate from ammonia. 
  

(1) 
 
 11.2.2 Write down TWO properties of ammonium nitrate that make it 

suitable for use as a fertiliser. 
  

(2) 
[12] 

 
 TOTAL SECTION B: 

GRAND TOTAL: 
 125 

150 
 

Hydrogen Nitrogen 

Ammonia 

Ammonium sulphate 

Acid R 

Process Z 

Process Y 

Air Process X 
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MARKS/PUNTE:  150 
 
 
 
 
 
 

 
This memorandum consists of 11 pages. 
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SECTION A/AFDELING A   
 
QUESTION 1/VRAAG 1   
 
1.1 Ketones/Ketone   (1) 
 
1.2 Ethene/Eteen   (1) 
 
1.3 Activation (energy)/Aktiverings(energie)   (1) 
 
1.4 Catalyst/katalistor   (1) 
 
1.5 (saturated) sodium chloride solution  

(versadigde) natriumchloried oplossing  
  

(1) 
[5] 

 
 
QUESTION 2/VRAAG 2   
 
2.1 B   (2) 
 
2.2 C   (2) 
 
2.3 A   (2) 
 
2.4 A   (2) 
 
2.5 D   (2) 
 
2.6 D   (2) 
 
2.7 B   (2) 
 
2.8 C   (2) 
 
2.9 D   (2) 
 
2.10 A   (2) 

[20] 
 

TOTAL SECTION A/TOTAAL AFDELING A: 25 
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SECTION B/AFDELING B   
 

QUESTION 3/VRAAG 3   
 

3.1 
3.1.1 

 
A  

  
(1) 

 

3.1.2 D & F   (2) 
 

3.1.3 D   (1) 
 

3.1.4 E   (1) 
 

3.1.5 B   (1) 
 

3.2 
3.2.1 

 
2-methylbut-1-ene  
2-metielbut-1-een  (2) 

 

3.2.2  
 
 
 
 (2) 

 

3.3 
3.3.1 

 
Pleasant odour  
Aangename geur 

  
 

(1) 
 

3.3.2 Ethanol   
Etanol  (2) 

 

3.3.3 Ethyl propanoate  
Etielpropanoaat  (2) 

  [15] 
 
QUESTION 4/VRAAG 4   
 
4.1 
4.1.1 

 
Fuels  
Brandstowwe  

 

(1) 
 
4.1.2 CnH2n + 2   (1) 
 
4.2 
4.2.1 

 
Boiling point/Kookpunt  

 
(1) 

 
4.2.2 Chain length/Molecular size/Molecular mass  

Kettinglengte/Molekulêre grootte/Molekulêre massa  
 

(1) 
     
 

 C C C C C 

O 

O 

H 

H 

H H 

H 

H 

H 

H 

H 

H 
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4.2.3    
 

Criteria for conclusion/Kriteria vir gevolgtrekking: Mark/Punt 
Dependent and independent variables correctly identified. 
Afhanklike en onafhanklike veranderlikes korrek geïdentifiseer. 

 

Relationship between the independent and dependent variables 
correctly stated. 
Verwantskap tussen die afhanklike en onafhanklike veranderlikes 
korrek genoem. 

 

 
 Examples/Voorbeelde: 

• Boiling point increases with increase in chain length/molecular 
size/molecular mass. 
Kookpunt neem toe met toename in kettinglengte/molekulêre 
grootte/molekulêre massa. 

• Boiling point decreases with decrease in chain length/ molecular 
size/molecular mass. 
Kookpunt neem af met afname in kettinglengte/molekulêre 
grootte/molekulêre massa. 

• Boiling point is proportional to chain length/molecular size/molecular 
mass. 
Kookpunt is eweredig aan kettinglengte/molekulêre grootte/molekulêre 
massa . 

 

(2) 
 

4.3 Pentane/Pentaan  
 

OR/OF  
Hexane/Heksaan  

 

(1) 
 
4.4 C3H8 + 5O2 → 3CO2 + 4H2O        bal    (3) 
 

4.5 Lower than  

• Structure: 
 Isomers have more branching/ more compact or spherical molecules / 
smaller surface areas over which the intermolecular forces act.  

• Intermolecular forces: 
Weaker intermolecular forces/less intermolecular forces   

• Energy: 
 Less energy needed to overcome intermolecular forces.  
 

Kleiner as  

• Struktuur: 
 Isomere meer vertak/Molekule meer kompak of sferies./  Kleiner 
oppervlaktes waaroor intermolekulêre kragte werk.  

• Intermolekulêre kragte 
 Swakker intermolekulêre kragte/ minder intermolekulêre kragte   

• Energie: 
 Die minder energie benodig om intermolekulêre kragte te oorkom.  
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4) 
[14] 
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QUESTION 5/VRAAG 5   
 
5.1    
5.1.1 Haloalkanes /Haloalkane   (1) 
 
5.1.2 
 

 
 
 
 
 
 
 

 

 
(2) 

 
5.2    
5.2.1 Substitution/Substitusie  

 
OR/OF 
Hydrolysis/Hidrolise  

 

(1) 
 

5.2.2  
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 

(2) 
 
5.3   
5.3.1 Heat strongly  

Verhit sterk (1) 
 
5.3.2 Elimination/dehydrohalogenation/dehydrobromination  

Eliminasie/dehidrohalogenering/dehidrobrominering  
 

(1) 
 

5.3.3  
 
 
 
 
 
 

 

(2) 
 

5.4 2-methylbut-2-ene  
2-metielbut-2-een  

 

(2) 
   [12] 
 

  
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QUESTION 6/VRAAG 6   
 

6.1 Carbon dioxide  
Koolstofdioksied/koolsuurgas  

 
(1) 

 

6.2    
6.2.1 (6 ; 3,1)   (1) 
 

6.2.2 12 minutes/minute   (1) 
 

6.2.3. 4 minutes/minute   (1) 
 

6.3 More particles per unit volume  
More effective collisions per unit time/second.   
 

Meer deeltjies per eenheids volume deeltjies.  
Meer effektiewe botsings per eenheids tyd/sekonde.  

 

 
(2) 

 
 

6.4 
6.4.1 

 
Increases/Vermeerder  

  
(1) 

 

6.4.2 Remains the same/Bly dieselfde   (1) 
 

6.4.3 Decreases/Neem af   (1) 
 

6.5 • Add a catalyst/Voeg 'n katalisator by  

• Increase surface area of calcium carbonate./Use calcium carbonate 
powder./Crush calcium carbonate chips.  
Verhoog die oppervlakarea van kalsiumkarbonaat./Gebruik 
kalsiumkarbonaatpoeier./Maak die kalsiumkarbonaatstukkies fyn.  

 

 
 

(2) 
 

6.6 
n(CO2)  = 

M

m
  

 = 
44

4
  

 = 0,09 mol 
 

n(CaCO3) = n(CO2) = 0,09 mol  
 

m(CaCO3) = nM 
  = (0,09) (100)  
  = 9 g  

 

(5) 
[16] 

 

 
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QUESTION 7/VRAAG 7   
 
7.1 The stage in a chemical reaction when the rate of forward reaction equals the 

rate of reverse reaction.  
Die stadium in 'n chemiese reaksie wanneer die tempo van die voorwaartse 
reaksie is gelyk aan die tempo van die terugwaarste reaksie.  

 

(2) 
 
7.2 n(B)reacted/gereageer = 6 – 4 = 2 mol  

n(C)formed/gevorm = n(B)reacted/gereageer  
   = 2 mol  

c(C) = 
V

n
 = 

5

2
  = 0,4 mol·dm-3     

(3) 
 
7.3 Increases  

• 3 mol/volumes (of gas) produces 2 mol/volumes (of gas)./The reaction 
which produces the smaller number of moles/volume is favoured.  

• Forward reaction is favoured.   
 

Vermeerder  

• 3 mol/volumes (gas) produseer 2 mol/volumes (gas)./Die reaksie wat die 
kleiner getal mol /volume vorm, word bevoordeel.  

• Voorwaartse reaksie word bevoordeel.  

 

(3) 
 

 
7.4 OPTION 1/OPSIE 1 

Use x as the total initial amount of B(g) that must be used. 
Gebruik x as die totale aanvanklike hoeveelheid B(g) wat gebruik moet word. 

  

 A B C 
Initial quantity (mol) 
Aanvangshoeveelheid (mol) 

3 x 0 

Change (mol) 
Verandering (mol) 

 

-2 -4 
 

+4 

Quantity at equilibrium (mol)/ 
Hoeveelheid by ewewig (mol) 

 

1 x – 4   4  

Equilibrium concentration (mol∙dm-3) 
Ewewigskonsentrasie (mol∙dm-3) 2,0

5

1
=  

5

4x −
 

 

8,0  

             KC = 
2

2

]B][A[

]C[
  

∴ 0,625  = 
2

2

)
5

4x
)(2,0(

)8,0(

−
   

           ∴ x = 15,3 mol 
 
 

∴n(B) added = 15,3 – 6   
= 9,3 (mol)  

 

Wrong KC expression/Verkeerde Kc-uitdrukking: 

Max./Maks. 
9

6  

No KC expression, correct substitution/Geen Kc- 

uitdrukking, korrekte substitusie: Max./Maks. 
9

8  

Divide by/gedeel deur 5  

ratio  
verhouding 
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 OPTION 2/OPSIE 2 
Use x as amount to be added to the amount of B(g) present initially i.e. 6 mol 
of B(g). 
Gebruik x as die hoeveelheid wat by die hoeveelheid van B(g) wat aanvanklik 
teenwoordig was gevoeg moet word d.i. 6 mol B(g). 

  

 

 A B C 

Initial quantity (mol) 
Aanvangshoeveelheid (mol) 

3 x + 6  
0 

Change (mol) 
Verandering (mol) 

-2 -4 
 

+4 

Quantity at equilibrium (mol)/ 
Hoeveelheid by ewewig (mol) 

 

1 x + 2   4  

Equilibrium concentration (mol∙dm-3) 
Ewewigskonsentrasie (mol∙dm-3) 2,0

5

1
=  

5

2x +
 

 

8,0  

                KC = 
2

2

]B][A[

]C[
   

   ∴ 0,625  = 
2

2

)
5

2x
)(2,0(

)8,0(

+
    

               ∴x = 9,31 (mol)  
 

 OPTION 3/OPSIE 3 
Use x as amount to be added to the amount of B(g) present after first 
equilibrium was established i.e. 4 mol of B(g). 
Gebruik x as die hoeveelheid wat by die hoeveelheid van B(g) wat 
teenwoordig is nadat die eerste ewewig ingestel is, gevoeg moet word d.i. 4 
mol B(g). 

  

 

 A B C 

Initial quantity (mol) 
Aanvangshoeveelheid (mol) 

2 x + 4  2 

Change (mol) 
Verandering (mol) 

-1 -2 
+2 

Quantity at equilibrium (mol)/ 
Hoeveelheid by ewewig (mol) 

 

1 x + 2   4  

Equilibrium concentration (mol∙dm-3) 
Ewewigskonsentrasie (mol∙dm-3) 2,0

5

1
=  

5

2x +
 

 

8,0  

                KC = 
2

2

]B][A[

]C[
   

   ∴ 0,625  = 
2

2

)
5

2x
)(2,0(

)8,0(

+
    

               ∴x = 9,31 (mol)  
   (9) 

[17] 
 

ratio  
verhouding 

Divide by/gedeel deur 5 
 

ratio  
verhouding 
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QUESTION 8/VRAAG 8   
 

8.1 
8.1.1 

 
Increases  
The reaction is exothermic./Energy (or heat) is released /ΔH < 0.  
 

Vermeerder  
Die reaksie is eksotermies./Energie (of hitte) word vrygestel/ΔH < 0.   

 

(2) 
 

8.1.2 Aluminium is a strong reducing agent/stronger reducing agent  than copper 
and will reduce the copper(II) ions to copper.  
 

Aluminium is 'n sterk reduseermiddel / sterker reduseermiddel  as koper  
en sal die koper(II)-ione reduseer na koper.  

 

(2) 
 
8.1.3 2Aℓ(s) + 3Cu2+(aq)→ 2Aℓ3+(aq) + 3Cu(s)     bal.   (3) 
 
8.2    
8.2.1 Aℓ/Aluminium   (1) 
 
8.2.2 Aℓ(s) | Aℓ3+(1 mol∙dm-3) || Cu2+(1 mol∙dm-3) | Cu(s)    (3) 
 

8.2.3 Eo
cell

  = Eo
cathode – Eo

anode  
 = 0,34 - (-1, 66)  
Eo

cell = 2,(00)V   (4) 
 
8.2.4 0 (V)/zero/nul  

The circuit is open.  
Die stroombaan is oop 

  
 
(2) 
[17] 

 

    
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QUESTION 9/VRAAG 9   
 
9.1 Electrical energy to chemical energy.  

Elektriese energie na chemiese energie  
 

(1) 
 
9.2 The polarity of the electrodes must remain constant during plating.  

Die polariteit van die elektrodes moet konstant bly tydens elektroplatering.  
 

(1) 
 
9.3 Reduction/Reduksie   (1) 
 
9.4    
9.4.1 Ag → Ag+ + e-  (2) 
 
9.4.2 Silver nitrate/Silwernitraat/AgNO3 

 
OR/OF 
Silver ethanoate/silver acetate/Silweretanoaat/silwerasetaat  
CH3COOAg/AgC2H3O2/AgCH3CO2 

 

(1) 
 
9.5 Rate of oxidation is equal to the rate of reduction.  

Tempo van oksidasie is gelyk aan die tempo van reduksie.  
 

(2) 
 
9.6 Protection/Beskerming 

Protects it from rusting / corrosion./Beskerm dit teen roes/korrosie.  
 
OR/OF 
Appearance/Voorkoms 
Improve appearance of spoons. / Verbeter voorkoms van die lepels. 

 

(1) 
 
9.7 Cost of electricity/ Koste van elektrisiteit.  

Cost of  silver/ Koste van silwer   
 

  
(2) 

[11] 
 
QUESTION 10/VRAAG 10   
 
10.1 Primary (cells)/Primêre (selle)   (1) 
 
10.2 (Equation/Vergelyking) 2  

Reduction takes place (at the cathode)./Reduksie vind (by die katode) 
plaas. 

 

(2) 
 
10.3 ANY ONE/ENIGE EEN: 

• The cell reaction reaches equilibrium.  
 Die selreaksie bereik ewewig.  

• The rates of the forward and reverse reactions become equal.  
Die tempo van die voorwaartse en terugwaartse reaksies is gelyk.  

• Substances reach their equilibrium concentrations.  
Stowwe bereik hul ewewigskonsentrasies. 

 

(1) 
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10.4    
10.4.1 W = qV  

∴3 x 104 = q(1,5)  
∴q = 2 x 104 (C)  

Cell capacity/Selkapasiteit = 
3600

102 4×
 = 5,56 A∙h  

 

(4) 
 

10.4.2 OPTION 1 / OPSIE 1 
q = I∆t  
∴2 x 104 = I(20)(3600)  
∴I = 0,28 A  

OPTION 2 / OPSIE 2   
q = I∆t  
∴5,56 = I(20)  
∴I = 0,28 A  

 

(3) 
    [11] 
 
QUESTION 11/VRAAG 11   
 
11.1 
11.1.1 

 
Fractional distillation (of liquid air)  
Fraksionele distillasie (van vloeibare lug)  

 

(1) 
 
 

11.1.2 N2 + 3H2 ⇌ 2NH3         bal.   (3) 
 
11.1.3 Contact (process)/Kontak(proses)   (1) 
 
11.1.4 H2SO4 + 2NH3 → (NH4)2SO4    bal.  

(3) 
 
11.1.5 Neutralisation/Acid-base reaction  

Neutralisasie/Suur-basisreaksie  
  

(1) 
 
11.2 
11.2.1 

 
Nitric acid/HNO3/ hydrogen nitrate /salpetersuur/ waterstofnitraat  

 
(1) 

 
11.2.2 
 

• Contains (a high percentage of) nitrogen/N/primary nutrient.  
 Bevat ('n hoë persentasie) stikstof/N/primêre voedingstof.  

• High solubility /Hoë oplosbaarheid  

 

(2) 
[12] 

 
 TOTAL SECTION B/TOTAAL AFDELING B: 

GRAND TOTAL/GROOTTOTAAL: 
 125 

150 
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INSTRUCTIONS AND INFORMATION   
 
1. Write your centre number and examination number in the appropriate spaces 

on the ANSWER BOOK. 
  

 
2. Answer ALL the questions in the ANSWER BOOK.   
 
3. This question paper consists of TWO sections:   
 
 SECTION A 

SECTION B 
(25) 
(125) 

  

 
4. 
 
5. 
 
6. 
 
 
7. 
 
8. 
 
9. 

You may use a non-programmable calculator. 
 
You may use appropriate mathematical instruments. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
YOU ARE ADVISED TO USE THE ATTACHED DATA SHEETS. 
 
Give brief motivations, discussions, et cetera where required. 
 
Round off your final numerical answers to a minimum of TWO decimal places. 
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SECTION A 
 
QUESTION 1:  ONE-WORD ITEMS 

  

 
Give ONE word/term for each of the following descriptions. Write only the word/term 
next to the question number (1.1–1.5) in the ANSWER BOOK. 

  

 
1.1 
 
1.2 
 
1.3 
 
 
1.4 
 
1.5 

The rate of change of velocity 
 
The distance between two consecutive points in phase on a wave  
 
A region of space in which an electric charge experiences an electrostatic 
force 
 
The type of electromagnetic wave with the shortest wavelength 
 
The minimum frequency of light needed to remove an electron from the 
surface of a metal  

 (1) 
 
(1) 
 
 
(1) 
 
(1) 
 
 
(1) 

   [5] 
 
QUESTION 2:  MULTIPLE-CHOICE QUESTIONS   
 
Four options are provided as possible answers to the following questions. Each 
question has only ONE correct answer. Write only the letter (A–D) next to the question 
number (2.1–2.10) in the ANSWER BOOK. 

  

 
2.1 Which ONE of the following physical quantities is equal to the product of force 

and constant velocity? 
  

 
 A 

B 

C 

D 

Work  

Power 

Energy 

Acceleration 

  

 

 

(2) 
 
2.2 A 30 kg iron sphere and a 10 kg aluminium sphere with the same diameter fall  

freely from the roof of a tall building. Ignore the effects of friction. 
 
When the spheres are 5 m above the ground, they have the same ... 

  

 
 A 

B 

C 

D 

momentum.  

acceleration. 

kinetic energy. 

potential energy. 

  

 

 

(2) 
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2.3 The free-body diagram below shows the relative magnitudes and directions of 

all the forces acting on an object moving horizontally in an easterly direction.  
  

 
 
 
 
 
 
 
 
  

The kinetic energy of the object ... 
  

 
 A 

B 

C 

D 

is zero. 

increases. 

decreases. 

remains constant. 

  

 

 

(2) 
 
2.4 The hooter of a vehicle travelling at constant speed towards a stationary 

observer, produces sound waves of frequency 400 Hz. Ignore the effects of 
wind. 
 
Which ONE of the following frequencies, in hertz, is most likely to be heard by 
the observer? 

  

 
 A 

 
B 
 
C 
 
D 

400 
 
350 
 
380 
 
480 

 

(2) 
 
2.5 When two waves meet at a point, the amplitude of the resultant wave is the 

algebraic sum of the amplitudes of the individual waves. 
 
This principle is known as … 

  

 
 A 

 
B 
 
C 
 
D 

dispersion.  
 

the Doppler effect. 
 
superposition.  
 
Huygens' principle. 

 

(2) 
 

 

normal force 

weight 

applied force frictional force 

S 

N 

E W 
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2.6 A parallel plate capacitor, X, with a vacuum between its plates is connected in 

a circuit as shown below. When fully charged, the charge stored on its plates 
is equal to Q.  
 
 
 
 
 
 
 
 
Capacitor X is now replaced with a similar capacitor, Y, with the same 
dimensions but with paper between its plates. When fully charged, the charge 
stored on the plates of capacitor Y is … 

  

 
 A 

 
B 
 
C 
 
D 

zero. 
 
equal to Q. 
 
larger than Q. 
 
smaller than Q. 

 

(2) 
 
2.7 Which ONE of the following graphs best represents the relationship between 

the electrical power and the current in a given ohmic conductor? 
  

 
 A 

 
 
 
 
 
 
 
 

B    

 C  
 
 
 
 
 
 

D   

(2) 
 
2.8 In a vacuum, all electromagnetic waves have the same …   
 

 

 A 

B 

C 

D 

energy. 

speed. 

frequency.  

wavelength. 

 

(2) 

I 

P 

I 

P 

I 

P 

I 

P 

 R 
X 
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2.9 In the sketch below, a conductor carrying conventional current, I, is placed in 

a magnetic field.   
  

 

 
 
 
 
 
 
 
 Which ONE of the following best describes the direction of the magnetic force 

experienced by the conductor? 
  

 

 
2.10 An atom in its ground state absorbs energy E and is excited to a higher 

energy state. When the atom returns to the ground state, a photon with 
energy ... 

  

 
 A 

B 

C 

D 

E is absorbed. 

E is released. 

less than E is released.  

less than E is absorbed. 

  
 
 
 
 
 
(2) 
[20] 

 
 TOTAL SECTION A:  25 

 A 

B 

C 

D 

Parallel to the direction of the magnetic field  

Opposite to the direction of the magnetic field 

Into the page perpendicular to the direction of the magnetic field  

Out of the page perpendicular to the direction of the magnetic field 

 

(2) 
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SECTION B 
 
INSTRUCTIONS AND INFORMATION 

  

 
1. 
 
2. 
 
 
3. 
 
4. 

Start EACH question on a NEW page. 
 
Leave ONE line between two subquestions, for example between 
QUESTION 3.1 and QUESTION 3.2. 
 
Show the formulae and substitutions in ALL calculations. 
 
Round off your final numerical answers to a minimum of TWO decimal places. 

  

 
QUESTION 3   (Start on a new page.)   
 
A ball of mass 0,15 kg is thrown vertically downwards from the top of a building to a 
concrete floor below. The ball bounces off the floor. The velocity versus time graph 
below shows the motion of the ball. Ignore the effects of air friction. TAKE 
DOWNWARD MOTION AS POSITIVE. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.1 From the graph, write down the magnitude of the velocity at which the ball 

bounces off the floor. 
  

(1) 
 
3.2 Is the collision of the ball with the floor ELASTIC or INELASTIC? Refer to the 

data on the graph to explain the answer. 
  

(3) 
 
3.3 Calculate the:    
 
 3.3.1 Height from which the ball is thrown  (4) 
 
 3.3.2 Magnitude of the impulse imparted by the floor on the ball  (3) 
 
 3.3.3 Magnitude of the displacement of the ball from the moment it is 

thrown until time t 
 

(4) 
 

v
e

lo
c
it
y
 (

m
∙s

-1
) 

time (s) 

10

0 

20 

-15 

t 
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3.4 Sketch a position versus time graph for the motion of the ball from the 

moment it is thrown until it reaches its maximum height after the bounce. USE 
THE FLOOR AS THE ZERO POSITION. 
 
Indicate the following on the graph: 
 

• The height from which the ball is thrown 

• Time t 

  
 
 
 
 
 
 
(4) 
[19] 

 
QUESTION 4   (Start on a new page.)   
 
A boy on ice skates is stationary on a frozen lake (no friction). He throws a package of 
mass 5 kg at 4 m·s-1 horizontally east as shown below. The mass of the boy is 60 kg.   

  

 
 
 
 

 
 
 
 
 
 
At the instant the package leaves the boy's hand, the boy starts moving.   
 
4.1 In which direction does the boy move? Write down only EAST or WEST.  (1) 
 
4.2 Which ONE of Newton's laws of motion explains the direction in which the boy 

experiences a force when he throws the package? Name and state this law in 
words. 

 

(3) 
 
4.3 Calculate the magnitude of the velocity of the boy immediately after the 

package leaves his hand. Ignore the effects of friction. 
  

(5) 
 
4.4 How will the answer to QUESTION 4.3 be affected if: 

 
(Write down INCREASES, DECREASES or REMAINS THE SAME.) 

 

 
 
 4.4.1 The boy throws the same package at a higher velocity in the same 

direction 
  

(1) 
 
 4.4.2 The boy throws a package of double the mass at the same velocity 

as in QUESTION 4.3. Explain the answer. 
  

(3) 
[13] 

 
 
 

4 m·s-1 
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QUESTION 5   (Start on a new page.)   
 
A 5 kg rigid crate moves from rest down path XYZ as shown below (diagram not drawn 
to scale). Section XY of the path is frictionless. Assume that the crate moves in a 
straight line down the path. 

  

 
 
 
 
 
 
 
 
 
 
5.1 State, in words, the principle of the conservation of mechanical energy.  (2) 
 
5.2 Use the principle of the conservation of mechanical energy to calculate the 

speed of the crate when it reaches point Y. 
 

(4) 
 
On reaching point Y, the crate continues to move down section YZ of the path. It 
experiences an average frictional force of 10 N and reaches point Z at a speed of 
4 m∙s-1.   

  

 
5.3 APART FROM FRICTION, write down the names of TWO other forces that 

act on the crate while it moves down section YZ.  
 

(2) 
 
5.4 In which direction does the net force act on the crate as it moves down 

section YZ? Write down only from 'Y to Z' or from 'Z to Y'. 
 

(1) 
 
5.5 Use the WORK-ENERGY THEOREM to calculate the length of section YZ.  (5) 
 
Another crate of mass 10 kg now moves from point X down path XYZ.     
 
5.6 How will the velocity of this 10 kg crate at point Y compare to that of the 

5 kg crate at Y? Write down only GREATER THAN, SMALLER THAN or 
EQUAL TO. 

 

(1) 
   [15] 
 

4 m 

1 m 

Y 

Z 

5 kg 

X 
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QUESTION 6   (Start on a new page.)   
 
An ambulance approaches a stationary observer at a constant speed of 10,6 m∙s-1, 
while its siren produces sound at a constant frequency of 954,3 Hz. The stationary 
observer measures the frequency of the sound as 985 Hz. 

  

 
6.1 Name the medical instrument that makes use of the Doppler effect.  (1) 
 
6.2 Calculate the velocity of sound.  (5) 
 
6.3 How would the wavelength of the sound wave produced by the siren of the 

ambulance change if the frequency of the wave were higher than 954,3 Hz? 
Write down only INCREASES, DECREASES or STAYS THE SAME.  

 

(1) 
 
6.4 Give a reason for the answer to QUESTION 6.3.  (2) 

[9] 
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QUESTION 7   (Start on a new page.)   
 
Learners investigate how the broadness of the central bright band in a diffraction 
pattern changes as the wavelength of light changes. During the investigation, they 
perform two experiments. The slit width and the distance between the slit and the 
screen are kept constant.  
 
In the first experiment, they pass light from a monochromatic source through a single 
slit and obtain pattern P on a screen. In the second experiment, they pass light from a 
different monochromatic source through the single slit and obtain pattern Q on the 
screen. 

  

 
 
 
 
 
 
 
 
 
 

7.1 Define the term diffraction.  (2) 
 
7.2 Which ONE of the two patterns (P or Q) was obtained using the 

monochromatic light of a longer wavelength? 
 

(1) 
 
7.3 For this investigation, write down the:   
 
 7.3.1 Dependent variable  (1) 
 
 7.3.2 Investigative question  (2) 
 
In ONE of their experiments, they use light of wavelength 410 nm and a slit width      
of 5 x 10-6 m. 

  

 
7.4 Calculate the angle at which the SECOND MINIMUM will be observed on  

the screen. 
 

(5) 
 
7.5 The single slit is now replaced with a double slit. Describe the pattern that will 

be observed on the screen. 
  

(2) 
[13] 
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Pattern Q 
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QUESTION 8   (Start on a new page.)   
 
In the diagram below, point charge A has a charge of +16 μC. X is a point 12 cm from 
point charge A.  

  

 
 
 
 
 
 
8.1 Draw the electric field pattern produced by point charge A.  (2) 
 
8.2 Is the electric field in QUESTION 8.1 UNIFORM or NON-UNIFORM?  (1) 
 
8.3 Calculate the magnitude and direction of the electric field at point X due to 

point charge A. 
 

(5) 
 
Another point charge B is now placed at a distance of 35 cm from point charge A as 
shown below. The NET electric field at point X due to point charges A and B is 1 x 107 
N·C-1 west. 

  

 
 
 
 
 
 
 
8.4 Is point charge B POSITIVE or NEGATIVE?  (1) 
 
8.5 Calculate the magnitude of point charge B.  (5) 

[14] 
 

B A X 

35 cm 

12 cm 

S 

N 

E W 

S 

N 

E W 
A X 

12 cm 
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QUESTION 9   (Start on a new page.)   
 
A learner wants to use a 12 V battery with an internal resistance of 1 Ω to operate an 
electrical device. He uses the circuit below to obtain the desired potential difference for 
the device to function. The resistance of the device is 5 Ω.  
 
When switch S is closed as shown, the device functions at its maximum power of 5 W. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9.1 Explain, in words, the meaning of an emf of 12 V.  (2) 
 
9.2 Calculate the current that passes through the electrical device.  (3) 
 
9.3 Calculate the resistance of resistor Rx.  (7) 
 

9.4 Switch S is now opened. Will the device still function at maximum power? 
Write down YES or NO. Explain the answer without doing any calculations. 

  
(4) 
[16] 

 

   5 Ω 

A 

emf = 12 V 

Rx 

1 Ω 

B 

C D 

Electrical 
device 

4 Ω 

3 Ω
 

9 Ω 

  
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QUESTION 10   (Start on a new page.)   
 
The simplified sketch represents an AC generator. The main components are labelled 
A, B, C and D. 

  
 

 
 
 
 
 
 
 
 
 
 
10.1 Write down the name of component:   
 
 10.1.1 A  (1) 
 
 10.1.2 B  (1) 
 
10.2 Write down the function of component B.  (1) 
 

10.3 State the energy conversion which takes place in an AC generator.  (1) 
 

A similar coil is rotated in a magnetic field. The graph below shows how the alternating 
current produced by the AC generator varies with time. 

  

 
 
 
 
 
 
 
 
 
 
 
 
10.4 How many rotations are made by the coil in 0,03 seconds?  (1) 
 
10.5 Calculate the frequency of the alternating current.  (3) 
 
10.6 Will the plane of the coil be PERPENDICULAR TO or PARALLEL TO the 

magnetic field at t = 0,015 s? 
 

(1) 
 
10.7 If the generator produces a maximum potential difference of 311 V, calculate 

its average power output. 
  

(5) 
[14] 

 

time (s) 0,03 0,02 0,01 
0 

21,21 

-21,21 

c
u

rr
e

n
t 

(A
) 
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B 
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QUESTION 11   (Start on a new page.)   
 
11.1 In the simplified diagram below, light is incident on the emitter of a photocell.  

The emitted photoelectrons move towards the collector and the ammeter 
registers a reading. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 11.1.1 Name the phenomenon illustrated above.  (1) 
 
 11.1.2 The work function of the metal used as emitter is 8,0 x 10-19 J.  The 

incident light has a wavelength of 200 nm. 
 
Calculate the maximum speed at which an electron can be emitted. 

  
 
 
(5) 

 
 11.1.3 Incident light of a higher frequency is now used.   

 
How will this change affect the maximum kinetic energy of the 
electron emitted in QUESTION 11.1.2? Write down only 
INCREASES, DECREASES or REMAINS THE SAME. 

 

(1) 
 
 11.1.4 The intensity of the incident light is now increased.  

  
How will this change affect the speed of the electron calculated in 
QUESTION 11.1.2? Write down INCREASES, DECREASES or 
REMAINS THE SAME. Give a reason for the answer. 

  
 
 
 
(2) 

 
11.2 A metal worker places two iron rods, A and B, in a furnace. After a while he 

observes that A glows deep red while B glows orange. 
  

 
 Which ONE of the rods (A or B) radiates more energy? Give a reason for the 

answer.  
 

(2) 
 
11.3 Neon signs illuminate many buildings. What type of spectrum is produced by 

neon signs? 
  

(1) 
[12] 

 
 TOTAL SECTION B: 

GRAND TOTAL: 
 125 
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SECTION A   
 
QUESTION 1/VRAAG 1   
 
1.1 Acceleration / Versnelling   (1) 
 
1.2 Wavelength / Golflengte   (1) 
 
1.3 Electric field / Elektriese veld   (1) 
 
1.4 Gamma / � (rays)  / Gamma / � (strale)   (1) 
 
1.5 Threshold (frequency) / Drumpel(frekwensie)  

  
 (1) 

[5] 
 
QUESTION 2/VRAAG 2   
 
2.1 B   (2) 
 
2.2 B   (2) 
 
2.3 C   (2) 
 
2.4 D   (2) 
 
2.5 C   (2) 
 
2.6 C   (2) 
 
2.7 D   (2) 
 
2.8 B   (2) 
 
2.9 D   (2) 
 
2.10 B   (2) 

[20] 
 

TOTAL SECTION A/TOTAAL AFDELING A:  25 
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SECTION B/AFDELING B   
 

QUESTION 3/VRAAG 3   
 

3.1 15 m∙s-1   (1) 
 

3.2  

 
OPTION 1/OPSIE 1 
Inelastic  
The speed/velocity at which the ball leaves the floor is less / different than that 
at which it strikes the floor. OR The speed/velocity of the ball changes during 
the collision.  
Therefore the kinetic energy changes/is not conserved.  
 

Onelasties 
Die spoed/snelheid waarteen die bal die vloer verlaat is kleiner / verskillend 
as dit waarteen dit die vloer tref. OF Die spoed / snelheid van die bal verander 
gedurende die botsing. 
Die kinetiese energie verander/bly nie behoue nie. 
 

 

(3) 

OPTION 2/OPSIE 2 
Collision is inelastic.  
Botsing is onelasties  

∆K = ½mv 2

f  - ½mv 2

i  

 = ½(0,15)(15)2 - ½(0,15)(20)2  
 = - 13,13 J  
K i ≠ Kf / ∆K ≠ 0  

.  
 
 

OPTION 3/OPSIE 3 
Collision is inelastic. 
Botsing is onelasties.  

Kf = ½mv 2

f  

 = ½(0,15)(15)2  
 = 16,88 J  

K i = ½mv 2

i   

 = ½(0,15)(20)2  
 = 30 J 
Kf ≠ K1 / ∆K ≠ 0  

 

3.3 OPTION 1/OPSIE 1 
vf

2 = vi2 + 2aΔy 
(20)2 = (10)2 + 2(9,8)Δy  
∴ Δy = 15,31 m  

 

 

 OPTION 2/OPSIE 2 
Wnet = ΔK  
FnetΔycos θ = ½ m(vf

2 – vi
2)  

m(9,8)Δycos0°  = ½ m(202 – 102)  
Δy = 15,31 m  

 

 

 OPTION 3/OPSIE 3 
(Ep + Ek)top = (Ep + Ek)bottom  
(mgh + ½ mv2)top = (mgh + ½ mv2)bottom 

m(9,8)h + ½m(10)2 = m(9,8)(0) + ½m(20)2  
h = 15,31 m 

 

 

 OPTION 4/OPSIE 4 
vf = vi + aΔt  
20 = 10 + (9,8)(Δt)  
∴ Δt = 1,02 s 
 
Δy = viΔt + ½aΔt2  
     = (10)(1,02)  + ½(9,8)(1,02)2  
∴ Δy = 15,3 m  

 

 

 

- 

- - 

any one/enige een 

 
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 OPTION 5/OPSIE 5 
vf = vi + aΔt  
20 = 10 + (9,8)(Δt)  
∴ Δt = 1,02 s 
 

Δt
2

vvΔy fi 





 +

=
 

 







 +

=
2

2010Δy (1,02) 
 

∴ Δy = 15,3 m  

 

 

 OPTION 6/OPSIE 6 
vf = vi + aΔt  
20 = 10 + (9,8)(Δt)  
∴ Δt = 1,02 s 
 
Height = area between graph & t axis 
Hoogte = opperv. tussen grafiek & t-as 

   = ½(sum ║ sides) ⊥h   

   = ½(10 + 20) 1,02  
           = 15,3 m 
 = 15,3 m  

 

 

 OPTION 7/OPSIE 7 
vf = vi + aΔt  
20 = 10 + (9,8)(Δt)  
∴ Δt = 1,02 s 
 
Height = area between graph & t axis 
Hoogte = opperv. tussen grafiek & t-as 

   = lb + ½bh = ½(10 + 20)1,02 
   = (1,02)(10)  + ½(1,02)(10)  
   = 15,3 m   

 

 

 OPTION 8/OPSIE 8 
Fnet = ma 

mg = m 







∆
−

x2

vv 2

i

2

f  

(0,15)(9,8)  =(0,15) 







∆
−
x2

1020 22

 

Δx = 15,31 m 

 

(4) 
 

3.3.2 ptFnet ∆=∆  

ifnet mvmvtF −=∆  

Δp = mvf - mvi 

      = 0,15(-15 – 20)  
      = - 5,25 N∙s  (or - 5,25 kg∙m∙s-1) 
Magnitude/Grootte = 5,25 N∙s  or 5,25 kg∙m∙s-1 

 

(3) 
 

Any one/Enige een 

 

 
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3.3.3 OPTION 1 / OPSIE 1 
Displacement from floor to max. height/ Verplasing van vloer na maks. 
hoogte: 
vf

2 = vi
2 + 2aΔy 

(0)2 = (-15)2 + 2(9,8)Δy  
∴ Δy = - 11,48 m  
 
Total displacement / Totale verplasing 
  = - 11,48 + 15,3   
  = 3,82 m  / 3,83 m 

 

 

 OPTION 2 / OPSIE 2 
vf = vi + aΔt 
0  = -15 + (9,8)Δt 
Δt = 1,53 s 
 
Δy = viΔt + ½ aΔt2 
      = (-15)(1,53) + ½ (9,8)(1,53)2  
      = -11,48 m 
 
Total displacement / Totale verplasing 
  = - 11,48 + 15,3  
  = 3,82 m  

 

 

 OPTION 3 / OPSIE 3 

vf = vi + aΔt 
0  = -15 + (9,8)Δt 
Δt = 1,53 s 

Δy = 





 +

2

vv if Δt 

      = )53,1(
2

)15(0






 −+

 

      = -11,48 m  
 
Total displacement / Totale verplasing 
  = - 11,48 + 15,3   
  = 3,82 m  

 

 

 OPTION 4 / OPSIE 4 
vf = vi + aΔt 
0  = -15 + (9,8)Δt 
Δt = 1,53 s 
 
Area = ½ bh 
         = ½ (1,53)(-15)  
         = -11,48 m 
 
Total displacement / Totale verplasing 
  = - 11,48 + 15,3   
  = 3,82 m  
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 OPTION 5 / OPSIE 5 
EM(initial) = EM(final) 

(Ep + Ek) initial = (Ep + Ek)final 
(mgh + ½ mv2) initial = (mgh + ½ mv2)final 
(0,15)(9,8)(0) + ½ (0,15)(15)2 = (0,15)(9,8)h + ½ (0,15)(0)2  
h = 11,48 m 
 

Total displacement / Totale verplasing 
  = 15,31 - 11,48  = 3,83 m  

 

 

 OPTION 6/OPSIE 6 
Wnet = ΔK  
FnetΔycos θ = ½ m(vf

2 – vi
2)  

m(9,8)Δycos180°  = ½ m(02 – 152)  
Δy = 11,48 m 
 

Total displacement / Totale verplasing 
  = 15,31 - 11,48   
  = 3,83 m  

 

 

 OPTION 7/OPSIE 7 
Fnet = ma 

mg = m 







∆
−

x2

vv 2

i

2

f  

(0,15)(9,8) =(0,15) 







∆
−−
x2

)15(0 22

 

Δx = -11,48 m 
 

Total displacement / Totale verplasing 
  = 15,31 - 11,48   
  = 3,83 m  

 

(4) 
 

3.4    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
(4) 

[19] 

Marking criteria for graph:/Nasienriglyne vir grafiek:  
Correct shape as shown for first part./Korrekte vorm soos aangetoon vir eerste deel.  
Correct shape as shown for the second part up to t / 2,55 s. 
Korrekte vorm soos aangetoon vir tweede deel t / 2,55 s. 

 

Graph starts at -15,3 m at t = 0 s./Grafiek begin by -15,3 m by t = 0 s.    
Maximum height after bounce at time t / 2,55 s./Maksimum hoogte na bons by tyd t./ 
2,55 s. 
Maximum height after bounce less than 15,3 m./Maksimum hoogte na bons kleiner 
as 15,3 m. 

 

-15,3 

t 

p
o
s
it
io

n
 (

m
) 

p
o
s
is

ie
 (

m
) 

time/tyd (s) 
0 

OR/OF  

-15,3 

t 

p
o
s
it
io

n
 (

m
) 

p
o
s
is

ie
 (

m
) 

time/tyd (s) 
0 
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QUESTION 4/VRAAG 4   
 

4.1 West / Wes   (1) 
 

4.2 (Newton's) Third Law (of Motion)  
When object A exerts a force on object B,  
object B exerts a force equal in magnitude on object A, but opposite in 
direction.  
(Newton) se Derde (Bewegings)wet 
Wanneer voorwerp A 'n krag op voorwerp B uitoefen, 
oefen voorwerp B 'n krag van gelyke grootte op voorwerp A, maar in  die 
teenoorgestelde rigting. 

 

(3) 

 

4.3 OPTION 1/ OPSIE 1 
East as positive/Oos as positief: 
Σp i = Σpf  
0  = (60)vf  + (5)(4)  

∴ vf = - 0,33 

∴ vf = 0,33 m·s-1 
 

OPTION 2/OPSIE 2 
East as positive/Oos as positief: 
∆pA = -∆pB   
(60)vf – 0  = -[(5)(4) – 0]  

∴ vf = - 0,33  

∴ vf = 0,33 m·s-1 
 

 

 

 West as positive/Wes as positief: 
Σp i = Σpf   
0  = (60)vf  + (5)(-4)  

∴ vf = 0,33 m·s-1 

West as positive/Wes as positief: 
∆pA = -∆pB   
(60)vf – 0  = -[(5)(-4) – 0]  

∴ vf = 0,33 m·s-1 
 

 

 

 OPTION 3/ OPSIE 3 
East as positive/Oos as positief 
FBP =  - FPB 
mBaB = - mPaP 

mB 







∆
−
t

vv BiBf = - mP 







∆
−
t

vv PiPf
 

(60) 







∆
−
t

0vBf = - (5) 







∆
−
t

04  

vBi = - 0,33 m∙s-1 
     = 0,33 m∙s-1                         

OPTION 4/ OPSIE 4 
West as positive/Wes as positief 
FBP =  - FPB 
mBaB = - mPaP 

mB 







∆
−
t

vv BiBf = - mP 







∆
−
t

vv PiPf
 

(60) 







∆
−
t

0vBf = - (5) 







∆
−−
t

04  

vBi =  0,33 m∙s-1 

 

(5) 

 
4.4 
4.4.1 

 
Increases / Verhoog  

  
(1) 

 

- 

- 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P1/Fisiese Wetenskappe V1 8 DBE/November 2013 
 NSC/NSS – Memorandum 

Copyright reserved/Kopiereg voorbehou   Please turn over/Blaai om asseblief 

 
 
4.4.2 Increases / Verhoog  

• ∆p package increases, thus ∆p boy increases.  
    ∆p pakkie vermeerder, dus ∆p seun vermeerder.  

• For the same mass of boy, v will be greater.  
Vir dieselfde massa van die seun sal v groter wees. 

 

OR/OF 
Increases / Verhoog 
From the equation in QUESTION 4.3: -mAvAf = mBvBf  
Vanaf die vegelyking in VRAAG 4.3: -mAvAf = mBvBf 

• If mass of package/B doubles/increases, the momentum of the boy / A 
doubles / increases. 
Indien die massa van pakkie / B verdubbel / toeneem, verdubbel / 
vermeerder die momentum van die seun / A  

• For same mass of boy / A, the velocity of boy / A doubles/increases. 
Vir dieselfde massa van die seun / A, verdubbel/vermeerder die snelheid 
van die seun /A. 

 

OR/OF 
Increases / Verhoog  
-mBvBf = mpvpf 

vB = 
B

pfp

m

vm−
 for same mB, if mP doubles,  then vB doubles 

 

(3) 
   [13] 
 
QUESTION 5/VRAAG 5   
 

5.1 The total mechanical energy remains constant / is conserved  
in a closed / isolated system / in absence of external forces /non-conservative 
forces.  
Die totale meganiese energie in bly konstant / bly behoue 
in 'n geslote / geïsoleerde sisteem /in afwesigheid van eksterne kragte /nie-
konserwatiewe kragte.  
 

OR/OF 
The sum of the potential and kinetic energy of a system  remains constant  
in a closed/isolated system.  
Die som van die potensiële en kinetiese energie van 'n sisteem bly konstant 
in 'n geslote / geïsoleerde sisteem. 
 
OR/OF 
When the work done on an object by the non-conservative forces is zero, 
the total mechanical energy is conserved.  
Wanneer die arbeid deur die nie-konserwatiewe kragte op ‘n voorwerp verrig 
nul is,  bly die totale meganiese energie behoue. 

 

(2) 

 
 
 
 
 
 

- 

- 

- 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P1/Fisiese Wetenskappe V1 9 DBE/November 2013 
 NSC/NSS – Memorandum 

Copyright reserved/Kopiereg voorbehou   Please turn over/Blaai om asseblief 

 
 

5.2 OPTION 1/OPSIE 1 
Emechanical at X = Emechanical at Y 

(Ep + Ek)X = (Ep + Ek)Y  
(mgh + ½ mv2)X= (mgh + ½ mv2)Y  
5(9,8)(5) + ½(5)(02)= (5)(9,8)(1) + ½(5)vf

2  
v = 8,85 m∙s-1  

 

 

(4) 

OPTION 2/OPSIE 2 
Emechanical at X = Emechanical at Y 

(Ep + Ek)X = (Ep + Ek)Y  
(mgh + ½ mv2)X= (mgh + ½ mv2)Y  
5(9,8)(4) + ½(5)(02)= (5)(9,8)(0) + ½(5)vf

2  
v = 8,85 m∙s-1  
 

 
5.3 Weight / gravitational (force) / (force of) gravity  

Gewig / Gravitasie(krag) 
Normal force / Normaalkrag  

 

(2) 
 
5.4 Z to/na Y   (1) 
 

5.5 OPTION 1/OPSIE 1 
Wnet = ΔK  
Ww + W f = ½m(vf

2 – vi
2)  

mgΔycos0° + f∆xcos180° = ½ m(vf
2 – vi

2) 
(5)(9,8)(1)(1)  + (10)∆x(-1)  = ½(5)(42 – 8,852)  
Δx = 20,48 m  

 

 

 OPTION 2/OPSIE 2 
Wnet = ΔK  
Ww + W f = ½m(vf

2 – vi
2)  

-ΔEp + W f = ½m(vf
2 – vi

2) 
-(0 – mgh) + f∆xcos180° = ½ m(vf

2 – vi
2) 

(5)(9,8)(1)  + (10)∆x(-1)  = ½(5)(42 – 8,852)  
Δx = 20,48 m  

 

 

 OPTION 3/OPSIE 3 
Wnet = ΔK  
Ww + W f = ½m(vf

2 – vi
2)  

-ΔEp + W f = ½m(vf
2 – vi

2) 
-(0 – mgh) + f∆xcos180° = ½ m(vf

2 – vi
2) 

(5)(9,8)(5)  + (10)∆x(-1)  = ½(5)(42 – 02)  
Δx = 20,48 m  

 

 

 OPTION 4/OPSIE 4 
Wnet = ΔK  
Ww + W f = ½m(vf

2 – vi
2)  

mgΔxcos(90o – θ) + f∆xcos180° = ½ m(vf
2 – vi

2) 
mgΔxsinθ + f∆xcos180° = ½ m(vf

2 – vi
2) 

mgΔx 






∆x

1
+ f∆xcos180° = ½ m(vf

2 – vi
2) 

(5)(9,8)  + (10)∆x(-1)  = ½(5)(42 – 8,852)  
Δx = 20,48 m  
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 OPTION 5/OPSIE 5 
Wnet = ΔK  
Ww|| + W f = ½m(vf

2 – v i
2)  

mgsinθΔxcosθ + f∆xcosθ = ½ m(vf
2 – vi

2) 

mg 






∆x

1 Δxcos0°+ f∆xcos180° = ½ m(vf
2 – vi

2) 

(5)(9,8)  + (10)∆x(-1)  = ½(5)(42 – 8,852)  
Δx = 20,48 m  

 

 

 OPTION 6/OPSIE 6 
Wnet = ΔK  
FnetΔxcosθ = ½m(vf

2 – vi
2)  

(10 - 49sinθ)Δxcos180° = ½ m(vf
2 – vi

2) 

(10 - 49 






∆x

1
)Δxcos180° = ½ m(vf

2 – vi
2) 

(10Δx – 49)(-1)  = ½(5)(42 – 8,852)  
Δx = 20,48 m  

 

 

 OPTION 7/OPSIE 7 
Wnc = ΔEp + ΔEk 
f∆xcosθ = (mghf – mgh i) + ( ½ mvf

2 – ½ mvi
2) 

(10)Δxcos180° =  [0 – (5)(9,8)(1)]  + [ ½ (5)(4)4 – ½ (5)(8,85)2 
Δx = 20,48 m 

 

(5) 

 
5.6 Equal to / Gelyk aan   (1) 
   [15] 
 
QUESTION 6/VRAAG 6   
 
6.1 Doppler flow meter / Dopplervloeimeter    (1) 
 
6.2 

s

s

L
L f

vv

vv
f

±
±

=           

985  = 
10,6) -(v

v
(954,3)  

v = 340,1 m∙s-1    

 

(5) 
 
6.3 Decreases / Afneem   (1) 
 

6.4 For a constant velocity of sound / speed  
if the frequency increases, λ decreases.  
Vir 'n konstante snelheid van klank /spoed, 
as die frekwensie toeneem neem λ af. 
 

OR/OF 

 αλ
f

1
 or αf

λ
1
 at constant velocity/speed / by konstante snelheid/spoed..  

 

(2) 
   [9] 
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QUESTION 7/VRAAG 7   
 

7.1 The bending of waves around obstacles / corners / through an opening / 
aperture   
Die buiging van golwe om versperrings / hoeke / deur 'n opening. 
 

OR/OF 
The spreading of waves around the edge of a barrier/through an 
opening/aperture. 
Die uitspreiding van golwe om die kant van 'n versperring/deur 'n opening. 

 

(2) 
 

7.2 P   (1) 
 

 

 

Criteria for investigative question/Kriteria vir ondersoekende vraag:  

Dependent and independent variables correctly identified. 
Afhanklike en onafhanklike veranderlikes korrek geïdentifiseer. 

 

Question about the relationship between the independent and dependent 
variables correctly formulated. 
Vraag oor die verwantskap tussen die afhanklike en onafhanklike 
veranderlikes korrek geformuleer. 

 

 

 Example/Voorbeeld: 
What is the relationship between the broadness of the central band and the 
wavelength (of light used)? 
Wat is die verwantskap tussen die breedte van die sentrale band en die 
golflengte (van die lig)? 

 

(2) 
 

7.4 OPTION 1/OPSIE 1 

sin θ = 
a

mλ
 

sin θ = 
6-

-9

105

)10410)(2(

×
×

 

∴θ = 9,44°  or  9,21° 
 

OPTION 2/OPSIE 2 

sin θ = 
a

mλ
 

sin θ = 
6-

-9

105

)10410)(2(

×
×−

 

∴θ = - 9,44°  or  - 9,21° 
 

 

(5) 

 
7.5 Light (bright) and dark bands.  

Light /dark bands of equal width.  
Lig (helder) en donker bande eweredig gespasieer. 
Helder / donker bande van gelyke breedte /wydte. 

  
 
 

(2) 
[13] 

 

7.3 
7.3.1 

 
Broadness of the central bright band / diffraction pattern / angle of diffraction / 
degree of diffraction / sin θ / position of the first minimum  
Breedte van die sentrale helderband / diffraksiepatroon/hoek van diffraksie /  
mate van diffraksie / sin θ / posisie van die eerste minimum 

 

(1) 

7.3.2    

- 

  

 

  

 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P1/Fisiese Wetenskappe V1 12 DBE/November 2013 
 NSC/NSS – Memorandum 

Copyright reserved/Kopiereg voorbehou   Please turn over/Blaai om asseblief 

 
 
QUESTION 8/VRAAG 8   
 
8.1    
 
 
 
 
 
 
 
 
 

   (2) 
 

8.2 Non-uniform / Nie-uniform   (1) 
 

8.3 
E = 

2r

kQ
 

   = 
2

69

)12,0(

)1016)(109( −××
 

   = 1 x 107 N∙C-1  east/oos  

 

(5) 
 
8.4 Positive / Positief   (1) 
 

8.5 West: positive 
EA + EB = Enet  
-1 x 107 + EB = 1 x 107 

∴ EB = 2 x 107 N∙C-1  
 

EB = 
2

B

r

kQ
  

∴2 x 107 =
2

B

9

)23,0(

Q)109( ×
  

∴ QB = 1,18x 10-4 C  
(5) 

West: negative 
EA + EB = Enet  
1 x 107 + EB = -1 x 107 

∴ EB = - 2 x 107 N∙C-1  
         = 2 x 107 N∙C-1  

EB = 
2

B

r

kQ
  

∴2 x 107 =
2

B

9

)23,0(

Q)109( ×
  

∴ QB = 1,18x 10-4 C  
(5) 

 

(5) 

   [14] 
 
QUESTION 9/VRAAG 9   
 
9.1 12 J of energy are transferred to / work done on  

each coulomb (of charge) / per C charge  passing through the battery. 
 

12 J energie word oorgedra aan / arbeid word verrig op 
elke coulomb (lading) / per C lading wat deur die battery beweeg. 

 

(2) 
 

Criteria for sketch:/Kriteria vir skets:   

Correct shape - field lines radially around charge. 
Korrekte vorm – veldlyne radiaal uitwaarts. 

 

Direction of field lines away from charge.  
Rigting van veldlyne weg van lading af. 

 

 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P1/Fisiese Wetenskappe V1 13 DBE/November 2013 
 NSC/NSS – Memorandum 

Copyright reserved/Kopiereg voorbehou   Please turn over/Blaai om asseblief 

 
 

9.2 OPTION 1/OPSIE 1 
P = I2R  

5 = I2(5)  
 ∴I = 1 A  

 

 

 OPTION 2/OPSIE 2 

P = 
R

V2

 

5 = 
5

V2

 

V = 5 V 
 
P = VI 
5 = (5)I  
I = 1 A 

OPTION 3/OPSIE 3 

P = 
R

V2

 

5 = 
5

V2

 

V = 5 V 
 
V = IR 
5 = I(5)  
I = 1 A 

 

(3) 

 

9.3 OPTION 1 / OPSIE 1 
 
Emf = I(R + r)   
12 = (1)(R + 1) 
R = 11 Ω 
 
Rp = 11 – 5 = 6 Ω 
 

OPTION 2 / OPSIE 2 
 
Emf = I(R + r)    
12 = (1)(Rp + 5 + 1) 

∴ Rp = 6 Ω 
 
 
 

OPTION 3/OPSIE 3 
 
V = I RT  
12 = (1)R 
RT = 12 Ω 
 
Rp = RT – (5 + 1)  
      = 12 – 6  
      = 6 Ω 

 

 

 

∴+=
R

1

R

1

R

1

12p XR4

1

12

1

6

1

+
+= ∴

XR4

1

12

1

+
= ∴12 = 4 + Rx ∴Rx = 8 Ω 

 
OR/OF 

 

∴
++

+
=

12R4

)12)(R4(
R

X

X
p ∴

++
+

=
12R4

)12)(R4(
R

X

X
p ∴

++
+

=
12R4

)12)(R4(
6

X

X Rx = 8 Ω 
 

 OPTION 4/OPSIE 4  
V5Ω = IR  
      = (1)(5)  
      = 5 V 
 
V internal

 = Ir 
          = (1)(1)  
          = 1 V 
 
Vparallel = 12– (1 + 5)  
           = 6 V 

 
Vparallel = IR 
6 = I(12)  

∴I = 0,5 A 
 

IRx = 1 – 0,5 
     = 0,5 A 
 

 
V = IR  
6 = (0,5)(4 + Rx)  

∴Rx = 8 Ω  
 
 
 
 
 
 
 

 

(7) 

 

 

   

 
  
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9.4 No / Nee   

 
Total resistance (R) increases. / Totale weerstand (R) neem toe. 
Current (I) decreases / Stroom (I) neem af.  
(For a constant R) power (P = I 2R) decreases.  
(Vir konstante R) drywing (P = I 2R) verminder.  

 

(4) 
   [16] 
 
QUESTION 10/VRAAG 10   
 
10.1 
10.1.1 

 
slip rings / sleepringe  

 
(1) 

 
10.1.2 brush(es) / borsel(s)   (1) 
 
10.2 Maintains electrical contact with the slip rings. 

Handhaaf elektriese kontak met die sleepringe. 
 
OR/OF 
To take current out/in of the coil. 
Om die stroom uit/in die spoel te neem. 

 

(1) 
 
10.3 Mechanical /kinetic energy to electrical energy.  

Meganiese / kinetiese energie na elektriese energie. 
 

(1) 
 
10.4 1½   (1) 
 

10.5 OPTION 1/ OPSIE 1 

f = 
T

1
  

  = 
02,0

1
  

  = 50 Hz  
(3) 

 

(3) 

OPTION 2/ OPSIE 2 

f = 
time

cyclesofnumber
 

  = 
03,0

5,1
or/of 

02,0

1
or/of 

01,0

5,0
 

  = 50 Hz  
(3) 

 
10.6 Parallel to / Parallel aan   (1) 
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10.7 OPTION 1/ OPSIE 1 
Pave = VrmsIrms 

       = 







2

Vmax 







2

Imax      (1 mark for both formulae / 1 punt vir beide formules) 

       = 







2

311
 








2

21,21
  

       = 3 298,16 W    (Accept range / Aanvaar gebied: 3298,13 – 3299,18 W) 

 

 

 OPTION 2/ OPSIE 2 

Pave = 
2

IV maxmax   

        = 
2

)21.21)(311(
 

       = 3298,16 W 
 
 
 

OPTION 3 / OPSIE 3 

Vrms = 
2

Vmax = 
2

311
= 219,91 V 

 

Irms = 
2

Imax  = 
2

21,21
= 14,998 A 

 
Pave = VrmsIrms 
       = (219,91)(14,998)  
       = 3 298,21 W  

 

 

 OPTION 4/ OPSIE 4 

R = 
max

max

I

V
 

    = 
21,21

311
  

    = 14,66 Ω 

Vrms = 
2

Vmax = 
2

311
= 219,91 

V       

Pave = 
R

V2

rms  

       = 
66,14

)91,219( 2

 

       = 3 298,8 W 

OPTION 6/OPSIE 6 

R = 
max

max

I

V
 

    = 
21,21

311
  

    = 14,66 Ω 

Irms = 
2

Imax  = 
2

21,21
= 14,998 A 

 

Pave = RI2

rms  

       = (14,998)2(14,66)  
       = 3 297,62 W 

 

 

(5) 

   [14] 
 
QUESTION 11/VRAAG 11   
 
11.1 
11.1.1 

 
Photo-electric effect / Foto-elektriese effek  

 
(1) 

 
 
 
 
 
 
 
 

 

 
 
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11.1.2 
 

OPTION 1/OPSIE 1 

E = W0 + Ek  

hf = hf0 + Ek 

λ
hc

 = W0 + ½mv2 

 
10200

)10x3)(1063,6(
9-

8-34

×
×

 = 8 x 10-19  + ½(9,11 x 10-31)v2  

 

v= 6,53 x 105 m∙s-1  (653454,89 m∙s-1) 

 

(5) 

OPTION 2 / OPSIE 2 

 
c = fλ 
3 x 108 = f(200 x 10-9)  
f = 1,5 x 1015 Hz 
 

hf = hf0 + Ek 

(6,63 x 10-34)(1,5 x 1015) = 8 x 10-19  + ½(9,11 x 10-31)v2  

v= 6,53 x 105 m∙s-1  
 

11.1.3 Increases / Vermeerder   (1) 
 

11.1.4 Remains the same / Bly dieselfde  
Intensity only affects number of photoelectrons emitted per second.  
Intensiteit beïnvloed slegs die getal foto-elektrone vrygestel per sekonde. 
 

OR/OF 
Remains the same / Bly dieselfde  
The kinetic energy of the emitted photoelectrons remains the same.  
Die kinetiese energie van die vrygestelde foto-elektrone bly dieselfde. 
 

OR/OF 
Remains the same / Bly dieselfde  
Only the frequency/wavelength of the incident light affects the maximum 
kinetic energy. 
Slegs the frekwensie/golflengte van die invallende lig beïnvloed die 
maksimum kinetiese energie.  

 

(2) 
 

11.2 
 

B   
Orange light has a higher frequency than red light.  
Oranje lig het 'n hoër frekwensie as rooi lig. 
 
OR/OF 
Orange light has smaller wavelength than red light. 
Oranje lig het 'n kleiner golflengte as rooi lig. 

 

(2) 
 

11.3 Line emission (spectra) / Lyn emissie(spektrum)   (1) 
[12] 
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INSTRUCTIONS AND INFORMATION 
 
1. 
 
 
2. 
 
3. 
 
 
 
 
4. 
 
5. 
 
6. 
 
 
7. 
 
8. 
 
9. 

Write your centre number and examination number in the appropriate spaces 
on the ANSWER BOOK. 
 
Answer ALL the questions in the ANSWER BOOK. 
 
This question paper consists of TWO sections: 
 
SECTION A (25) 
SECTION B (125) 
 
You may use a non-programmable calculator. 
 
You may use appropriate mathematical instruments. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
Data sheets and a periodic table are attached for your use. 
 
Give brief motivations, discussions, et cetera where required. 
 
Round off your final numerical answers to a minimum of TWO decimal places. 
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SECTION A 
 
QUESTION 1:  ONE-WORD ITEMS 
 
Give ONE word/term for each of the following descriptions. Write only the word/term 
next to the question number (1.1–1.5) in the ANSWER BOOK. 

  

 
1.1 The industrial preparation of nitrogen gas from liquid air  (1) 
 
1.2 The removal of water from a compound during a reaction  (1) 
 
1.3 A theory used to explain how factors, such as temperature, change the rate of 

a reaction 
 

(1) 
 
1.4 The general term used to describe a substance that donates electrons to 

another substance 
 

(1) 
 
1.5 The general term used to describe a class of organic compounds in which 

one member differs from the previous one by a CH2 group 
  

(1) 
[5] 

 
QUESTION 2:  MULTIPLE-CHOICE QUESTIONS 
 
Four options are provided as possible answers to the following questions. Each 
question has only ONE correct answer. Write only the letter (A–D) next to the question 
number (2.1–2.10) in the ANSWER BOOK. 

  

 
2.1 Which ONE of the following is the functional group of aldehydes?   
 
 A 

 
B 
 
C 
 
D 

─ COO ─ 
 
─ COOH 
 
─ CHO 
 
─ OH 

 

 
 
 
(2) 

 
2.2 Which ONE of the following hydrocarbons always gives a product with the 

same IUPAC name when ANY ONE of its hydrogen atoms is replaced with a 
chlorine atom? 

  

 
 A 

 
B 
 
C 
 
D 

Hexane 
 
Hex-1-ene 
 
Cyclohexane 
 
Cyclohexene 

 

 
 
 
(2) 
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2.3 The equation below represents the reaction that takes place when an organic 

compound and concentrated sodium hydroxide are strongly heated.     
X represents the major organic product formed. 

  

 
 
 
 
 
 
 Which ONE of the following is the correct IUPAC name for compound X?    
 
 A 

 
B 
 
C 
 
D 

Prop-1-ene 
 
Prop-2-ene 
 
Propan-1-ol 
 
Propan-2-ol 

 

 
 
 
(2) 

 
2.4 The graphs below represent the molecular distribution for a reaction at 

different temperatures. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 Which ONE of the graphs above represents the reaction at the highest 

temperature? 
  

 
 A 

 
B 
 
C 
 
D 

P 
 
Q 
 
R 
 
S 

 

(2) 
 

C C C H 

H 

H 

Br 

H H 

H 

H + NaOH + NaBr + H2O X 

P 
Q 

R 

S 

N
u

m
b

e
r 

o
f 

m
o

le
c
u

le
s
 

Kinetic energy 
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2.5 The reaction represented below reaches equilibrium in a closed container. 

 

CuO(s) + H2(g) ⇌ Cu(s) + H2O(g)     ∆H < 0 
 
Which ONE of the following changes will increase the yield of products? 

  

 
 A 

 
B 
 
C 
 
D 

Increase temperature. 
 
Decrease temperature.  
 
Increase pressure by decreasing the volume. 
 
Decrease pressure by increasing the volume. 

 

(2) 
 
2.6 The graph below represents the decomposition of N2O4(g) in a closed 

container according to the following equation:  

N2O4(g) ⇌ 2NO2(g) 

  

 
 
 
 
 
 
 
 
 
 
 
 
 

 Which ONE of the following correctly describes the situation at t1?   
 
 A 

 
B 
 
C 
 
D 

The N2O4 gas is used up. 
 
The NO2 gas is used up. 
 
The rate of the forward reaction equals the rate of the reverse reaction. 
 
The concentrations of the reactant and the product are equal. 

 

(2) 
 
2.7 Which ONE of the following is the strongest oxidising agent?   
 
 A 

 
B 
 
C 
 
D 

F2(g) 

 
F-(aq) 
 
Li(s) 
 
Li+(aq) 

 

(2) 

C
o
n
c
e
n
tr

a
ti
o
n
 (

m
o
l∙d

m
-3
) 

Time (s) 

[N2O4] 

[NO2] 

t1 
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2.8 Which ONE of the following statements about a galvanic cell in operation is 

CORRECT? 
  

 
 A 

 
B 
 
C 
 
D 

∆H for the cell reaction is positive. 
 
The overall cell reaction is non-spontaneous. 
 
The emf is negative. 
 
∆H for the cell reaction is negative. 

 

(2) 
 
2.9 The function of the salt bridge in a galvanic cell in operation is to ...   
 
 A 

 
B 
 
C 
 
D 

allow anions to travel to the cathode. 
 
maintain electrical neutrality in the half-cells. 
 
allow electrons to flow through it. 
 
provide ions to react at the anode and cathode. 

 

(2) 
 
2.10 The major product formed at the ANODE in a membrane cell is ...   
 
 A 

 
B 
 
C 
 
D 

hydrogen. 
 
oxygen. 
 
chlorine. 
 
hydroxide ions. 

  
 
 
 
 
 
(2) 
[20] 

 
  TOTAL SECTION A:  25 
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SECTION B 
 

INSTRUCTIONS 
 

1. 
 

2. 
 
 

3. 
 

4. 

Start EACH question on a NEW page.   
 

Leave ONE line between two subquestions, for example between 
QUESTION 3.1 and QUESTION 3.2. 
 

Show the formulae and substitutions in ALL calculations. 
 

Round off your final numerical answers to a minimum of TWO decimal places. 

  

 

QUESTION 3   (Start on a new page.) 
 

The letters A to F in the table below represent six organic compounds.   
 

  
 
 
 

 
A 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
B 

 
 
 

  

  
C 

 

CH3CH ═ CHCH2CH2CH3 

 

 
D 

 
Pentyl propanoate 

  

  
 
 
 
 
E 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
F 

 
 
 
 
 
 

  

 

3.1 Write down the letter(s) that represent(s) the following:   
 

 3.1.1 Alkenes  (2) 
 

 3.1.2 A ketone  (1) 
 

 3.1.3 A compound with the general formula CnH2n-2  (1) 
 

 3.1.4 A structural isomer of cyclohexene  (2) 

C C C C C C 

C 
H 

H 

H 

H 

C 

H H 

H 

H 

H 

H 

H H 

H 

H 

H 

H 

C C C 

O 

C 

H 

H 

H 

H 

H H 

H 

H 

C C C C 

C 

C H 

H 

H 

H 

H H 

H 

H 

H 

H 

C C C C C C 

C 

H 

H 

H 

Br H H 

H 

H 

H H 

Br 

H H H 

H 

C H 

H 
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3.2 Write down the IUPAC name of compound:   
 
 3.2.1 A  (2) 
 
 3.2.2 E  (2) 
 
 3.2.3 F  (2) 
 
3.3 Compound D is prepared by reacting two organic compounds in the presence 

of an acid as catalyst. 
  

 
 Write down the:   
 
 3.3.1 Homologous series to which compound D belongs  (1) 
 
 3.3.2 Structural formula of compound D  (2) 
 
 3.3.3 IUPAC name of the organic acid used to prepare compound D  (1) 
 
 3.3.4 NAME or FORMULA of the catalyst used   (1) 

[17] 
 
QUESTION 4   (Start on a new page.) 
 
A laboratory technician is supplied with three unlabelled bottles containing an alcohol, 
an aldehyde and an alkane respectively of comparable molecular mass. She takes a 
sample from each bottle and labels them P, Q and R. 
 

In order to identify each sample, she determines the boiling point of each under the 
same conditions. The results are shown in the table below.   

  

 

SAMPLE 
BOILING POINT 

(°C) 

P 76 

Q 36 

R 118 

 
4.1 For this investigation, write down the:   
 
 4.1.1 Independent variable  (1) 
 
 4.1.2 Dependent variable  (1) 
 
4.2 From the passage above, write down a phrase that shows that this 

investigation is a fair test.  
 

(1) 
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4.3 Which sample (P, Q or R) is the:   
 

 4.3.1 Alkane  (1) 
 

 4.3.2 Alcohol  (1) 
 

 4.3.3 Refer to boiling point and the type of intermolecular forces present 
between alcohol molecules to give a reason for the answer in 
QUESTION 4.3.2. 

  
 
(2) 

 

4.4 The alkane is identified as pentane. Will the boiling point of hexane be 
HIGHER THAN or LOWER THAN that of pentane? Refer to MOLECULAR 
STRUCTURE, INTERMOLECULAR FORCES and ENERGY needed to 
explain the answer. 

  
 
 
(4) 
[11] 

 

QUESTION 5   (Start on a new page.) 
 

Two straight chain compounds, P and Q, each have the following molecular formula: 
 

P:  C4H10 
 

Q:  C4H8 

  

 

5.1 Write down the name of the homologous series to which Q belongs.  (1) 
 

5.2 Compound P reacts with chlorine to form 2-chlorobutane. 
 

Write down: 

  

 

 5.2.1 A balanced chemical equation, using MOLECULAR FORMULAE, 
for the reaction that takes place 

 
(3) 

 

 5.2.2 The type of reaction that takes place  (1) 
 

 5.2.3 One reaction condition (other than the solvent needed)  (1) 
 

5.3 Compound Q takes part in reactions as shown in the flow diagram below.   
 

 
 
 
 
 
 
 
 
 

 Write down the:   
 

 5.3.1 Structural formula for 2,3-dibromobutane  (2) 
 

 5.3.2 IUPAC name of compound Q  (2) 
 

 5.3.3 Balanced equation, using structural formulae, for reaction 1  (4) 
 

 5.3.4 Type of reaction that occurs in reaction 1  (1) 
[15] 

Bromine Reaction 1 

2,3-dibromobutane 

Compound Q (C4H8) 

Compound P (C4H10) 
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QUESTION 6   (Start on a new page.)   
 

A hydrogen peroxide solution dissociates slowly at room temperature according to the 
following equation: 

2H2O2(aq) → 2H2O(ℓ) + O2(g) 
 

During an investigation, learners compare the effectiveness of three different catalysts 
on the rate of decomposition of hydrogen peroxide. They place EQUAL AMOUNTS of 
sufficient hydrogen peroxide into three separate containers. They then add EQUAL 
AMOUNTS of the three catalysts, P, Q and R, to the hydrogen peroxide in the three 
containers respectively and measure the rate at which oxygen gas is produced. 

  

 

6.1 For this investigation, write down the:   
 

 6.1.1 
 

6.1.2 

Independent variable 
 

Dependent variable 

 (1) 
 

(1) 
 

The results obtained are shown in the graph below.   
 
 
 
 
 
 
 
 
 
 
 
 

6.2 Which catalyst is the most effective? Give a reason for the answer.  (2) 
 

6.3 Fully explain, by referring to the collision theory, how a catalyst increases the 
rate of a reaction. 

 
(3) 

 

In another experiment, the learners obtain the following results for the decomposition 
of hydrogen peroxide: 

  

 

TIME (s) H2O2 CONCENTRATION (mol∙dm-3) 

0 0,0200 

200 0,0160 

400 0,0131 

600 0,0106 

800 0,0086 
 

6.4 Calculate the AVERAGE rate of decomposition (in mol∙dm-3·s-1) of H2O2(aq) 
in the first 400 s. 

 
(3) 

 

6.5 Will the rate of decomposition at 600 s be GREATER THAN, LESS THAN or 
EQUAL TO the rate calculated in QUESTION 6.4? Give a reason for the 
answer. 

 

(2) 
 

6.6 Calculate the mass of oxygen produced in the first 600 s if 50 cm3 of 
hydrogen peroxide decomposes in this time interval.  

 
(5) 

   [17] 
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Q 
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QUESTION 7   (Start on a new page.)   
 
A chemical engineer studies the reaction of nitrogen and oxygen in a laboratory. The 
reaction reaches equilibrium in a closed container at a certain temperature, T, 
according to the following balanced equation: 
 

N2(g) + O2(g) ⇌ 2NO(g) 
 

Initially, 2 mol of nitrogen and 2 mol of oxygen are mixed in a 5 dm3 sealed container.    
The equilibrium constant (KC) for the reaction at this temperature is 1,2 x 10-4. 

  

 
7.1 Is the yield of NO(g) at temperature T HIGH or LOW? Give a reason for the 

answer. 
 

(2) 
 
7.2 Calculate the equilibrium concentration of NO(g) at this temperature.  (8) 
 
7.3 How will each of the following changes affect the YIELD of NO(g)? Write 

down only INCREASES, DECREASES or REMAINS THE SAME. 
 

 
 
 7.3.1 The volume of the reaction vessel is decreased at constant 

temperature. 
 

(1) 
 
 7.3.2 An inert gas such as argon is added to the mixture.  (1) 
 
7.4 It is found that KC of the reaction increases with an increase in temperature.  

Is this reaction exothermic or endothermic? Explain the answer. 
  

(3) 
   [15] 
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QUESTION 8   (Start on a new page.)   
 
The diagram below shows a galvanic cell operating under standard conditions. The cell 
reaction taking place when the cell is functioning is: 
 

6Cℓ - (aq) + 2Au3+(aq) → 3Cℓ2(g) + 2Au(s) 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
With switch S OPEN, the initial reading on the voltmeter is 0,14 V.   
 
8.1 Write down the:   
 
 8.1.1 NAME or FORMULA of the oxidising agent  (1) 
 
 8.1.2 Half-reaction which takes place at the anode  (2) 
 
 8.1.3 Cell notation for this cell  (3) 
 
8.2 Calculate the standard reduction potential of Au.  (4) 
 
Switch S is now closed and the bulb lights up.    
 
8.3 How will the reading on the voltmeter now compare to the INITIAL reading     

of 0,14 V? Write down only LARGER THAN, SMALLER THAN or EQUAL TO.  
Give a reason for the answer. 

  
 
(2) 
[12] 

 

Pt 

Cℓ2(g) 
Au 

Au3+(aq) Cℓ-(aq) 

V 

S 
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QUESTION 9   (Start on a new page.) 
 
The diagram below represents a simplified electrolytic cell used to electroplate a 
spanner with chromium. The spanner is continuously rotated during the process of 
electroplating.   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A constant current passes through the solution and the concentration of Cr(NO3)3(aq) 
remains constant during the process. In the process, a total of 0,03 moles of electrons 
is transferred in the electrolytic cell. 

  

 
9.1 Define the term electrolysis.  (2) 
 
9.2 Write down the:   
 
 9.2.1 Half-reaction that occurs at the spanner  (2) 
 
 9.2.2 NAME or FORMULA of the metal of which electrode X is made  (1) 
 
 9.2.3 NAME or FORMULA of the oxidising agent  (1) 
 
9.3 Calculate the gain in mass of the spanner.  (4) 
   [10] 
 

Electrode X 

DC power supply 

Spanner 

Cr(NO3)3(aq) 
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QUESTION 10   (Start on a new page.) 
 
Lead-acid batteries consist of several cells. A sulphuric acid solution is used as 
electrolyte in these batteries. 

  

 
10.1 Define the term electrolyte.  (2) 
 
The standard reduction potentials for the half-reactions that take place in a cell of a 
lead-acid battery are as follows: 
 

PbO2(s) + SO4
2-(aq) + 4H+(aq) + 2e- ⇌ PbSO4(s) + 2H2O(ℓ)             Eθ = +1,69 V 

 

PbSO4(s) + 2e- ⇌ Pb(s) + SO4
2-(aq)                                               Eθ = - 0,36 V 

  

 
10.2 Write down the half-reaction that takes place at the anode of this cell.  (2) 
 
10.3 Write down the overall cell reaction when the cell delivers current.  (3) 
 
10.4 A number of the cells above are connected in series to form a 300 V battery 

which operates at standard conditions. 
 
Calculate the: 

  

 
 10.4.1 Maximum energy stored in the battery if its capacity is 7 500 A∙h  (5) 
 
 10.4.2 Minimum number of cells in this battery  (5) 
    [17] 
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QUESTION 11   (Start on a new page.) 
 
11.1 A farmer wants to produce the following fruit and vegetables for the market: 

 
spinach;    potatoes;    apples 

  

 
 Write down the NAME of the most important primary nutrient required to 

enhance:  
  

 
 11.1.1 Root growth of potato plants   (1) 
 
 11.1.2 Leaf growth of spinach  (1) 
 
 11.1.3 Flower and fruit production of apple trees  (1) 
 
11.2 Ammonia must be produced in large quantities to produce nitrogen-based 

fertilisers. 
  

 
 11.2.1 Write down the name of the process used in the industrial 

preparation of ammonia. 
 

(1) 
 
 11.2.2 Write down a balanced chemical equation for the reaction that 

takes place in the process named in QUESTION 11.2.1. 
  

(3) 
 
11.3 Ammonium hydrogen phosphate, (NH4)2HPO4, is a type of fertiliser used in 

agriculture. 
 
Refer to the type of elements of which this fertiliser is composed to give a 
reason why it will be advantageous for a farmer to use this fertiliser instead of 
a fertiliser such as ammonium nitrate, NH4NO3. 

 

(2) 
 
11.4 Describe ONE negative impact on humans when fertiliser runs off into dams 

and rivers as a result of rain. 
  

(2) 
[11] 
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SECTION A/AFDELING A   
 
QUESTION 1/VRAAG 1   
 
1.1 Fractional distillation / Fraksionele distillasie   (1) 
 
1.2 Dehydration / Dehidratering / Dehidrasie   (1) 
 
1.3 Collision (theory) / Botsings(teorie)   (1) 
 
1.4 Reducing agent / Reduseermiddel   (1) 
 
1.5 Homologous series / Homoloë reeks   (1) 

[5] 
 
 
QUESTION 2/VRAAG 2   
 
2.1 C   (2) 
 
2.2 C   (2) 
 
2.3 A   (2) 
 
2.4 D    (2) 
 
2.5 B   (2) 
 
2.6 C   (2) 
 
2.7 A    (2) 
 
2.8 D   (2) 
 
2.9 B   (2) 
 
2.10 C  

 
 

TOTAL SECTION/TOTAAL AFDELING A: 

 (2) 
[20] 

 
25 
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SECTION B/AFDELING B   
 
QUESTION 3/VRAAG 3   
 
3.1 
3.1.1 

 
A  
C  

 

(2) 
 
3.1.2 B   (1) 
 
3.1.3 F   (1) 
 
3.1.4 F   (2) 
 
3.2 
3.2.1 

 
4,5-dimethylhex-2-ene  / 4,5-dimetielheks-2-een  
 
OR/OF 
4,5-dimethyl-2-hexene  / 4,5-dimetiel-2-hekseen  

 

(2) 
 
3.2.2 2,3-dibromo-5-methylheptane  / 2,3-dibromo-5-metielheptaan   (2) 
 
3.2.3 4-methylpent-2-yne  / 4-metielpent-2-yn 

 
OR/OF 
4-methyl-2-pentyne  / 4-metielpent-2-yn 

 

(2) 
 
3.3 
3.3.1 

 
Esters  (1) 

 
3.3.2  

 
 

 
 
 

 

(2) 
 
3.3.3 Propanoic acid / Propanoësuur   (1) 
 
3.3.4 Sulphuric acid / Swawelsuur / H2SO4   (1) 

[17] 
 

 C C C C C O C 

O 

C C 

H 

H 

H 

H 

H 

H 

H H 

H 

H 

H H 

H H 

H 

H 
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QUESTION 4/VRAAG 4   
 
4.1 
4.1.1 

 
Samples / Contents of bottle / (Type of) compound / functional group / 
homologous series  
Monsters / Inhoud van bottel / (Tipe) verbinding / funksionele groep / homoloë 
reeks  

 

(1) 
 
4.1.2 Boiling point / Kookpunt   (1) 
 
4.2 ... comparable molecular mass. / ... vergelykbare molekulêre massa.  

 
OR/OF 
... under the same conditions ... / ... onder dieselfde toestande ... 

 

(1) 
 
4.3 
4.3.1 

 
Q  

 
(1) 

 
4.3.2 
 

R   
(1) 

 
4.3.3 • R has the highest boiling point. / R het die hoogste kookpunt.   

• In addition to weak Van der Waals forces, alcohols also have  
strong hydrogen bonds between molecules.  

 Bo en behalwe swak Van der Waalskragte, het alkohole ook     
 sterk waterstofbindings tussen molekule. 

  
 
 
 

(2) 
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4.4 Higher than  

• Structure: 
 Longer chain length. / More C atoms in chain. / Greater molecular size. / 
 Greater molecular mass. / Larger surface area.  
• Intermolecular forces: 

Stronger or more intermolecular forces /Van der Waals forces / dispersion 
forces / London forces.   

• Energy: 
More energy needed to overcome or break intermolecular forces/ Van der 
. Waals forces / dispersion forces / London forces. 

Hoër as 
• Struktuur: 

Langer kettinglengte. / Meer C-atome in kettting. / Groter molekule. /        
Groter molekulêre massa. / Groter reaksieoppervlakte.  

• Intermolekulêre kragte: 
Sterker of meer intermolekulêre kragte/ Van der Waalskragte / 
dispersiekragte  / Londonkragte.  

• Energie: 
Meer energie benodig om intermolekulêre kragte/ Van der Waalskragte/ 
dispersiekragte / Londonkragte te oorkom of breek.  

 
OR/OF 
Higher than  
• Structure: 
 Pentane has a shorter chain length. / Less C atoms in chain. / Smaller 
 molecular size. / Smaller molecular mass. / Smaller surface area.  
• Intermolecular forces: 

Weaker or less intermolecular forces / Van der Waals forces / dispersion 
forces / London forces.   

• Energy: 
Less energy needed to overcome or break intermolecular forces / Van 
der Waals forces / dispersion forces / London forces.  

Hoër as 
• Struktuur: 

Pentaan het 'n korter kettinglengte. / Minder C-atome in kettting. / Kleiner 
molekule. / Kleiner molekulêre massa. / Kleiner reaksieoppervlakte.  

• Intermolekulêre kragte: 
Swakker of minder intermolekulêre kragte/ Van der Waalskragte/ 
dispersiekragte / Londonkragte .  

• Energie: 
Minder energie benodig om intermolekulêre kragte/Van der Waalskragte /  
dispersiekragte / Londonkragte te oorkom of breek.  

 

 

 
 
 
 
 
 
 

(4) 
[11] 
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QUESTION 5/VRAAG 5   
 
5.1 Alkenes / Alkene   (1) 
 
5.2 
5.2.1 

 
C4H10 + Cℓ2  → C4H9Cℓ + HCℓ        Bal.  

 

(3) 
 
5.2.2 Halogenation / Substitution / Chlorination  

Halogenering / Halogenasie / Substitusie / Chlorinering  
 

(1) 
 
5.2.3 Heat OR (sun)light (UV) / hf   

Hitte OF (son)lig (UV) / hf 
 

(1) 
 
5.3 
5.3.1 
 

 
 
 
 
 
 

 

 
 

(2) 
 
5.3.2 But-2-ene / 2-butene  

But-2-een / 2-buteen 
 

(2) 
 
5.3.3    
 
 
 
 
 
  (4) 
 

5.3.4 Hydrogenation / Addition  
Hidrogenering / Hidrogenasie / Addisie 

  
(1) 

   [15] 
 

 
 

C C C C H 

H 

H 

Br 

H 

Br 
 

H 

H 

H 

H 

C C C C H 

H 

H H H 

H 

H 

H + H 2 C C C C H 

H 

H H H 

H 

H 

H 

H H 

 
  

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P2/Fisiese Wetenskappe V2 7 DBE/November 2013 
 NSC/NSS – Memorandum 

Copyright reserved/Kopiereg voorbehou  Please turn over/Blaai om asseblief 

 
 
QUESTION 6/VRAAG 6   
 
6.1 
6.1.1 

 
(Type of) catalyst / (Tipe) katalisator   

  
(1) 

 

6.1.2 Rate (of reaction) / (Reaksie)tempo   (1) 
 

6.2 R  
Fastest rate. / Steepest (initial) gradient or slope. /Produces oxygen faster/est 
/ reaches completion faster OR fastest OR in a shorter time  
Vinnigste tempo. / Steilste (aanvanklike) gradiënt of helling./ Produseer 
suurstof vinnigste/er/ bereik voltooiing vinnigste OF vinniger  OF in 'n korter 
tyd. 

 

(2) 
 

6.3 • A catalyst provides an alternative pathway of lower activation energy.  
'n Katalisator voorsien 'n alternatiewe pad van laer aktiveringsenergie.  

• More molecules have sufficient/enough kinetic energy. / Meer molekule het 
voldoende/genoeg kinetiese energie.   
OR/OF 
More molecules have kinetic energy equal to or greater than the activation 
energy.  
Meer molekule het kinetiese energie gelyk aan of groter as die 
aktiveringsenergie.  

• More effective collisions per unit time./ Rate of effective collisions 
increases.  
Meer effektiewe botsings per eenheidstyd./ Tempo van effektiewe botsings 
neem toe. / 

 

 
 
 

(3) 
 
6.4 

Average rate/Gemiddelde tempo  = 
tΔ

]OH[Δ 22
 

     = 
(0)-400

0,020-0,0131
  

     = - 1,73 x 10-5 mol∙dm-3∙s-1  
          OR/OF  
          1,73 x 10-5 mol∙dm-3∙s-1 

 

(3) 

 
6.5 Less than / Kleiner as  

The concentration of hydrogen peroxide decreases as the reaction    
proceeds.  
Die konsentrasie van die waterstofperoksied verminder soos wat die reaksie 
verloop. 

 

 
(2) 

 

 

- 

- 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P2/Fisiese Wetenskappe V2 8 DBE/November 2013 
 NSC/NSS – Memorandum 

Copyright reserved/Kopiereg voorbehou  Please turn over/Blaai om asseblief 

 
 

6.6 Mark allocation/Puntetoekenning: 

• 
V

n
c =  or/of 

M

m
n =  or/of c = 

MV

m
  

• Substitute / Vervang (0,0200 - 0,0106) and/en 50 x 10-3  
• n(O2) = ½n(H2O2)  
• Using/Gebruik  M = 32 in m = nM or/of cMV or/of a ratio calculation / ‘n 

verhouding berekening  
• Final answer/Finale antwoord: 7,52 x 10-3 g / 0,008 g  / 0,01 g 

 

 

 OPTION 1/OPSIE 1 

V

n
c =   

(0,0200 - 0,0106) = 
31050

n
−×

 

∴n = 4,7 x 10-4 mol 
 
n(O2) = ½n(H2O2) = ½(4,7 x 10-4)   
 = 2,35 x 10-4 mol 
 

M

m
)O(n 2 =  

2,35 x 10-4 = 
32

m
 

∴ m(O2) = 7,52 x 10-3 g  
                = (0,008 g) = (0,01 g)  

OPTION 2/OPSIE 2 
 
∆c(H2O2) = 0,0200 – 0,0106 
  = 0,0094 
 
∆c(O2) = ½∆c(H2O2)  
 = ½(0,0094)  
 = 0,0047 
 

c = 
MV

m
 

 
∆m(O2) = cMV 
  = (0,0047)(32)  (50 x 10-3) 
  = 7,52 x 10-3 g 
             = 0,008 g 
             = 0,01g 

 

(5) 

    [17] 
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QUESTION 7/VRAAG 7   
 

7.1 Low / Laag  
Small Kc value. / Klein Kc-waarde.  
Kc is smaller than 1/ Kc is kleiner as 1 

 

(2) 
 
7.2 CALCULATIONS USING NUMBER OF MOLES: 

BEREKENINGE WAT GETAL MOL GEBRUIK: 
 

Mark allocation/Puntetoekenning: 
• USING ratio/GEBRUIK verhouding:  N2 : O2 : NO = x : x : 2x  
• Equilibrium/Ewewig: n(N2) = initial/aanvanklik – change/verandering  

Equilibrium/Ewewig: n(O2) = initial/aanvanklik – change/verandering 
• Equilibrium/Ewewig: n(NO) = initial/aanvanklik + change/verandering 
• Divide n(N2), n(O2) & n(NO) by 5 dm3.  

Deel n(N2), n(O2) & n(NO) deur 5 dm3. 
• Correct Kc expression (formulae in square brackets).  

Korrekte Kc-uitdrukking (formules in vierkanthakies). 
• Substitution of concentrations into Kc expression.  

Vervanging van konsentrasies in Kc-uitdrukking.  
• Substitution of Kc value.  

Vervanging van Kc-waarde . 
• Final answer/Finale antwoord: 4,36 x 10-3 mol·dm-3  (0,004 mol·dm-3) 

 

 
 
 OPTION 1/OPSIE 1   
 

 N2 O2 NO 

Initial quantity (mol) 
Aanvangshoeveelheid (mol) 

2 2 0 

Change (mol) 
Verandering (mol) 

x x 2x 

Quantity at equilibrium (mol) 
Hoeveelheid by ewewig (mol) 

2-x 2-x        2x  

Equilibrium concentration (mol∙dm-3) 
Ewewigskonsentrasie (mol∙dm-3) 5

x-2
 

5

x-2
 

5

x2
 

KC = 
]O][N[

]NO[

22

2

 ∴1,2 x 10-4  = 







 −






 −









5

x2

5

x2

5

x2
2

    
2

2

2,0

4,0
 

∴x = 0,0109 mol 

∴ [NO] = 
5

)0109,0(2
  = 4,36 x 10-3 mol∙dm-3  (0,004 mol∙dm-3) 

 
 

 
 
 
 
 

Divide by 5  

ratio  

 

- 

 
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 OPTION 2/OPSIE 2   
 

 N2 O2 NO 

Initial quantity (mol) 
Aanvangshoeveelheid (mol) 

2 2 0 

Change (mol) 
Verandering (mol) 2

x
 

2

x
 x 

Quantity at equilibrium (mol) 
Hoeveelheid by ewewig (mol) 

2-
2

x
     2-

2

x
         x  

Equilibrium concentration (mol∙dm-3) 
Ewewigskonsentrasie (mol∙dm-3) 10

x-4
 

10

x-4
 

5

x
 

KC = 
]O][N[

]NO[

22

2

 

 ∴1,2 x 10-4  = 







 −






 −









10

x4

10

x4

5

x
2

  

∴x = 0,022 mol 
 

∴ [NO] = 
5

022,0
  = 4,36 x 10-3 mol∙dm-3  (0,004 mol∙dm-3) 

 

 OPTION 3/OPSIE 3   
 

 N2 O2 NO 

Initial quantity (mol) 
Aanvangshoeveelheid (mol) 

2 2 0 

Change (mol) 
Verandering (mol) 2

5x
 

2

5x
 5x 

Quantity at equilibrium (mol) 
Hoeveelheid by ewewig (mol) 

2 -
2

5x
        2 -

2

5x
               5x   

Equilibrium concentration / 
Ewewigskonsentrasie  
(mol∙dm-3) 

10

5x-4
 

10

5x-4
 x 

KC = 
]O][N[

]NO[

22

2

 

 ∴1,2 x 10-4  = 
( )







 −






 −

10

x54

10

x54

x
2

  

 
∴x = 4,36 x 10-3 mol∙dm-3  (0,004 mol∙dm-3) 
 
 
 
 
 

Divide by 5  

ratio  

Divide by  
5  

ratio  
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 CALCULATIONS USING CONCENTRATIONS 

BEREKENINGE WAT KONSENTRASIES GEBRUIK 
 

Mark allocation/Puntetoekenning 
• Divide n(N2) & n(O2) by 5 dm3.  

Deel n(N2) & n(O2) deur 5 dm3. 
• USING ratio/GEBRUIK verhouding:  N2 : O2 : NO = 1 : 1 : 2  
• Equilibrium/Ewewig: c(N2) = initial/aanvanklik – change/verandering  

Equilibrium/Ewewig: c(O2) = initial/aanvanklik – change/verandering 
Equilibrium/Ewewig: c(NO) = initial/aanvanklik + change/verandering 

• Correct Kc expression (formulae in square brackets).  
Korrekte Kc-uitdrukking (formules in vierkanthakies).  

• Substitution of concentrations into Kc expression.  
 Vervanging van konsentrasies in Kc-uitdrukking.  
• Substitution of Kc value  
 Vervanging van Kc-waarde  
• Calculate c(NO) i.e. 2 x answer of Kc calculation.  

Bereken c(NO) d.i. 2 x antwoord van Kc-berekening. 
• Final answer/Finale antwoord: 4,36 x 10-3 mol·dm-3   (0,004 mol·dm-3)  

  

 
 OPTION 3/OPSIE 3   

 

 N2 O2 NO 

Initial concentration (mol∙dm-3) 
Aanvangskonsentrasie (mol∙dm-3) 

0,4 0,4 
 

0 

Change (mol∙dm-3) 
Verandering (mol∙dm-3) 

x x 
 

2x 

Equilibrium concentration (mol∙dm-3) 
Ewewigskonsentrasie (mol∙dm-3) 

0,4-x       0,4-x      2x 

 

KC = 
2

22

2

]O][N[

]NO[
 

 

∴1,2 x 10-4  = ( )( )x-4,0 x-4,0

)x2( 2

  

 
 ∴x = 2,18 x 10-3 mol∙dm-3  (0,00218 mol∙dm-3) 
 

∴ [NO] = 2(2,18 x 10-3) = 4,36 x 10-3 mol∙dm-3  (0,004 mol∙dm-3) 
   (8) 

 
7.3 
7.3.1 

 
Remains the same / Bly dieselfde  

 
(1) 

 
7.3.2 Remains the same / Bly dieselfde   (1) 
 

ratio  

Divide by 5  

 
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7.4 Endothermic / Endotermies  
• (An increase in KC implies) an increase in concentration of products.  

('n Toename in Kc impliseer)'n toename in die konsentrasie van produkte. 
OR/OF 
(An increase in KC implies) that the forward reaction is favoured.  
('n Toename in Kc impliseer) dat die voorwaartse reaksie bevoordeel is. 
OR/OF 
(An increase in KC implies) the equilibrium position shifts to the right. 
('n Toename in Kc impliseer) dat die ewewigsposisie na regs geskuif het. 

• An increase in temperature favours an endothermic reaction.  
'n Toename in temperatuur bevoordeel die endotermiese reaksie. 

  
 
 
 
 
 
(3) 
[15] 

 
QUESTION 8/VRAAG 8   
 

8.1 
8.1.1 

 
Au3+ / gold(III) ion  
Au3+ / goud(III)-ioon 

 

(1) 
 

8.1.2 2Cℓ- → Cℓ2 + 2e-  Notes/Aantekeninge  

2Cℓ- ⇌ Cℓ2 + 2e-      (
2

1 ) 

2Cℓ- ← Cℓ2 + 2e-     (
2

0 ) 

Cℓ2 + 2e- ← 2Cℓ-     (
2

2 ) 

Cℓ2 + 2e- ⇌ 2Cℓ-     (
2

0 ) 

 

(2) 
 

8.1.3 Pt(s) | Cℓ- (1 mol·dm-3) | Cℓ2(g) || Au3+(1 mol·dm-3) | Au(s) 
 

OR/OF 
Pt(s) | Cℓ-(aq) | Cℓ2(g) || Au3+ (aq) | Au(s) 
 

OR/OF 
Pt | Cℓ- | Cℓ2 || Au3+ | Au 

 

(3) 
 
8.2 Option 1/Opsie 1 

Eo
cell

  = Eo
cathode – Eo

anode  
0,14  = Eo

cathode - (1, 36)  
Eo

cathode = 1,50 V  
 

 
Option 2/Opsie 2 
    2Cℓ- → Cℓ2 + 2e-     E° = - 1,36  
    Au3+ + 3e- → Au     E° =    +1,50  
                                 E° =   0,14 V  

 

(4) 
 
8.3 Smaller than / Kleiner as  

Decrease or drop in potential difference  or voltage due to internal resistance 
or ”lost volts”.  
Val of afname in potensiaalverskil of spanning as gevolg van interne 
weerstand of “velore volts”. 

 

(2) 
   [12] 
 

   
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QUESTION 9/VRAAG 9   
 
9.1 The chemical process in which electrical energy is converted to chemical 

energy.  
Die chemiese proses waarin elektriese energie omgeskakel word na 
chemiese energie.  
 
OR/OF 
The use of electrical energy to produce chemical change.  
Die gebruik van elektriese energie om chemiese verandering te weeg te 
bring. 

 

(2) 
 
9.2   
9.2.1 Cr3+ + 3e-→ Cr(s)  (2) 
 
9.2.2 Cr / chromium / chroom   (1) 
 
9.2.3 Chromium(III) ions / chroom(III)-ione / Cr3+   (1) 
 

9.3 Mark allocation/Puntetoekenning: 

• 
M

m
n =  or using ratio / of gebruik van verhouding   

• Ratio: 1 : 3 (1 mole Cr3+ gains 3 mole of electrons)  
Verhouding 1: 3 (1 mol Cr3+ neem 3 mol elektrone op) 

• Using  M = 52 in m = nM or in ratio calculation.  
Gebruik  M = 52 in m = nM of  verhouding berekening . 

• Final answer/Finale antwoord: 0,52 g  

 

 

 

M

m
n =   









3

03,0
=

52

m
   OR/OF  0,01 = 

52

m
 

∴m  = 0,52 g  
 
OR/OF 
3 mol e- ........  52 g  Cr               

0,03 mol e-....... 







3

03,0
 (52)  = 0,52 g  

 

(4) 
   [10] 
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QUESTION 10/VRAAG 10   
 
10.1 A solution which conducts electricty through the movement of ions.   

'n Oplossing wat elektrisiteit gelei deur die beweging van ione.  
 

(2) 
 
10.2 Pb(s) + SO4

2-(aq) → PbSO4(s) + 2e-    (2) 
 
10.3 PbO2(s) + Pb(s) + 2SO4

2-(aq) + 4H+(aq) → 2PbSO4(s) + 2H2O(ℓ)    bal.  
 
OR/OF 
PbO2(s) + Pb(s) + 2H2SO4(aq) → 2PbSO4(s) + 2H2O(ℓ)          bal.  

 

(3) 
 
10.4    

10.4.1 OPTION 1/OPSIE 1 
Q = IΔt  
    = (7 500)  (3 600)  
   = 2,7x107 C 
 
W = VQ  
    = (300)  ( 2,7x107)  
    = 8,1 x 109 J  

OPTION 2/OPSIE 2 
W = VIΔt  
 = (300) (7500)  (3600)  
 = 8,1 x 109 J   
 
 
 
 

 

(5) 

 
10.4.2 Eθ

cell = Eθ
cathode  – Eθ

anode  
        = +1,69 - (-0,36)  
        = +2,05 V  
 

No. cells = 
05,2

300
  

               = 146,34  cells/selle 
 
∴147 cells / selle  

 

 
(5) 

   [17] 
 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P2/Fisiese Wetenskappe V2 15 DBE/November 2013 
 NSC/NSS – Memorandum 

Copyright reserved/Kopiereg voorbehou    

 
 

QUESTION 11/VRAAG 11   
 
11.1 
11.1.1 

 
Phosphorous / Fosfor / P  

  
(1) 

 
11.1.2 Nitrogen / Stikstof / N   (1) 
 
11.1.3 Potassium / Kalium / K   (1) 
 
11.2    
11.2.1 Haber (process)/(proses)   (1) 
 

11.2.2 N2(g) + 3H2(g)  ⇌ 2NH3(g)        bal.   (3) 

 
11.3 
 

The fertiliser contains two primary nutrients N/nitrogen and P/ phosphorous,   
whereas the ammonium nitrate contains only N/nitrogen.  
Die kunsmis bevat twee primêre nutriente N en P terwyl ammoniumnitraat 
slegs N bevat. 

 

(2) 
 
11.4 
 

ANY ONE /ENIGE EEN 

• Fertilisers in water leads to eutrophication which can result in  
less drinking water / starvation due to dying of fish / less water recreation 
areas.  
Kunsmis in water lei tot eutrofisering / eutrofikasie wat minder drinkwater // 
hongersnood weens visvrektes /minder ontspanningsgebiede tot gevolg 
kan hê. 

• Fertilisers in water leads to excess of nitrates in water  
resulting in blue baby syndrome / cancer.  
Kunsmis in water lei tot oormaat nitrate in water  
wat lei tot bloubabasindroom / kanker.   

  
 
 
 
 
 
 
 
 
 

(2) 
[11] 

 TOTAL SECTION B/TOTAAL AFDELING B: 
GRAND TOTAL/GROOTTOTAAL: 

 125 
150 
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INSTRUCTIONS AND INFORMATION 
 
1. 
 
2. 
 
 
3. 
 
4. 
 
 
5. 
 
 
6. 
 
7. 
 
8. 
 
9. 
 
10. 
 
11. 
 
12. 

Write your name in the appropriate space on the ANSWER BOOK. 
 
This question paper consists of ELEVEN questions. Answer ALL the 
questions in the ANSWER BOOK. 
 
Start EACH question on a NEW page in the ANSWER BOOK. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
Leave ONE line between two subquestions, for example between 
QUESTION 2.1 and QUESTION 2.2. 
 
You may use a non-programmable calculator.  
 
You may use appropriate mathematical instruments.  
 
You are advised to use the attached DATA SHEETS. 
 
Show ALL formulae and substitutions in ALL calculations. 
 
Round off your final numerical answers to a minimum of TWO decimal places. 
 
Give brief motivations, discussions, et cetera where required. 
 
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. Write only the letter (A–D) next to the question 
number (1.1–1.10) in the ANSWER BOOK, for example 1.11 E. 

  

 
1.1 The net force acting on an object is directly proportional to the ...   
 
 A 

 
B 
 
C 
 
D 

mass of the object. 
 
acceleration of the object. 
 
change in momentum of the object. 
 
rate of change in momentum of the object. 

 

(2) 
 
1.2 An astronomer, viewing light from distant galaxies, observes a shift of spectral 

lines toward the red end of the visible spectrum. This shift provides evidence 
that … 

  

 
 A 

 
B 
 
C 
 
D 

the universe is expanding. 
 

the galaxies are moving closer towards Earth. 
 

Earth is moving towards the distant galaxies. 
 

the temperature of Earth's atmosphere is increasing. 

 

(2) 
 
1.3 A ball is thrown vertically upwards. Which ONE of the following physical 

quantities has a non-zero value at the instant the ball changes direction? 
  

 
 A 

 
B 
 
C 
 
D 

Acceleration 
 
Kinetic energy 
 
Momentum 
 
Velocity 

 

(2) 
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1.4 Two trolleys, P and Q, of mass m and 2m respectively are at rest on a 

frictionless horizontal surface. The trolleys have a compressed spring 
between them. 

  

 
 
 
 
 
 
 The spring is released and the trolleys move apart. Which ONE of the 

following statements is TRUE? 
  

 
 A 

 
B 
 
C 
 
D 

P and Q have equal kinetic energies. 
 
The speed of P is less than the speed of Q.  
 
The sum of the final kinetic energies of P and Q is zero. 
 
The sum of the final momentum of P and Q is zero. 

 

(2) 
 
1.5 The diagram below shows the electric field pattern due to two point charges X 

and Y.  

  

 
 
 
 
 
 
 
 
 
 
 Which ONE of the following represents the charge on X and Y respectively?   
 

  POINT CHARGE X POINT CHARGE Y    

 A Negative Negative    

 B Positive Positive    

 C Positive Negative    

 D Negative Positive   
(2) 

 
 

m 
2m 

P 
Q 

X Y 
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N S • 

I 

II 

III 

IV 

 
 
1.6 Two identical metal spheres, each of mass m and separated by a distance r, 

exert a gravitational force of magnitude F on each other. The distance 
between the spheres is now HALVED. 
 
The magnitude of the force the spheres now exerts on each other is:  

  

 
 A 

 
B 
 
C 
 
D 

½F 
 
F 
 
2F 
 
4F 

 

(2) 
 
1.7 In the diagram below, a conductor placed between two magnets is carrying 

current out of the page. 
  

 

 

 

 

 

 

 The direction of the force exerted on the conductor is towards:    
 
 A 

 
B 
 
C 
 
D 

I 
 
II 
 
III 
 
IV 

 

(2) 
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    2v     v  
F F 

Δx 

m m 

 
 
1.8 When light of a certain frequency is incident on the cathode of a photocell, the 

ammeter in the circuit registers a reading.  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The frequency of the incident light is now increased while keeping the intensity 
constant. Which ONE of the following correctly describes the reading on the 
ammeter and the reason for this reading? 

  

 

 
 

AMMETER 
READING REASON 

 
 

 A Increases More photoelectrons are emitted per second.   

 B Increases The speed of the photoelectrons increases.    

 C Remains the same The number of photoelectrons remains the same.   

 D Remains the same The speed of the photoelectrons remains the same.  
(2) 

 
1.9 An applied force F accelerates an object of mass m on a horizontal frictionless 

surface from a velocity v to a velocity 2v.  
  

 
 
 
 
 
 
 The net work done on the object is equal to ...   
 
 A 

 
B 
 
C 
 
D  

½mv2. 
 
mv2.  
 

2
3 mv2. 

 

2mv2. 

 

(2) 
 

e- 

Incident light 

Metal surface 

μA 
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1.10 Consider the circuit diagram below.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 Which ONE of the following correctly describes the change in total resistance 
and total current when switch S is closed? 

  

 

  TOTAL RESISTANCE TOTAL CURRENT    

 A Decreases Decreases    

 B Increases Increases    

 C Decreases Increases    

 D Increases Decreases   
(2) 

      [20] 
 

R1 

R2 

R3 

S 
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30° 

6 kg 

3 kg 

F 

 
 
QUESTION 2   (Start on a new page.)   
 
A light inelastic string connects two objects of mass 6 kg and 3 kg respectively. They 
are pulled up an inclined plane that makes an angle of 30° with the horizontal, with a 
force of magnitude F. Ignore the mass of the string. 

  

 
 
 
 
 
 
 
 
 
The coefficient of kinetic friction for the 3 kg object and the 6 kg object is 0,1 and 0,2 
respectively.  

  

 

2.1 State Newton's Second Law of Motion in words.  (2) 
 
2.2 How will the coefficient of kinetic friction be affected if the angle between the 

incline and the horizontal increases? Write down only INCREASES, 
DECREASES or REMAINS THE SAME. 

 

(1) 
 
2.3 Draw a labelled free-body diagram indicating all the forces acting on the 6 kg 

object as it moves up the inclined plane. 
 

(4) 
 
2.4 Calculate the:   
 
 2.4.1 Tension in the string if the system accelerates up the inclined plane 

at 4 m∙s-2 
 

(5)  
 
 2.4.2 Magnitude of F if the system moves up the inclined plane at 

CONSTANT VELOCITY 
 

(6) 
 

2.5 How would the tension in the string, calculated in QUESTION 2.4.1, be 
affected if the system accelerates up a FRICTIONLESS inclined plane at 
4 m∙s-2? Write down only INCREASES, DECREASES OR REMAINS THE 
SAME. 

 

(1) 
   [19] 
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QUESTION 3   (Start on a new page.)   
 
A ball of mass 0,5 kg is projected vertically downwards towards the ground from a 
height of 1,8 m at a velocity of 2 m∙s-1. The position-time graph for the motion of the 
ball is shown below. 

  

 
 
 
 
 
 
 
 
 
 
 
 
3.1 What is the maximum vertical height reached by the ball after the second 

bounce? 
 

(1) 
 
Calculate the:   
 
3.2 Magnitude of the time t1 indicated on the graph  (5) 
 
3.3 Velocity with which the ball rebounds from the ground during the first bounce  (4) 
 

The ball is in contact with the ground for 0,2 s during the first bounce.   
 

3.4 Calculate the magnitude of the force exerted by the ground on the ball during 
the first bounce if the ball strikes the ground at 6,27 m∙s-1. 

 
(4) 

 
3.5 Draw a velocity-time graph for the motion of the ball from the time that it is 

projected to the time when it rebounds to a height of 0,9 m. 
 
Clearly show the following on your graph: 
 

• The time when the ball hits the ground 

• The velocity of the ball when it hits the ground  

• The velocity of the ball when it rebounds from the ground 

 

(3) 
   [17] 
 

1,8 

Time (s) 

P
o

s
it
io

n
 (

m
) 

0 t1 

0,9 

0,5 

t2 t3 t4 t5 
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QUESTION 4   (Start on a new page.)   
 

Two boys, each of mass m, are standing at the back of a flatbed trolley of mass 4 m.  
The trolley is at rest on a frictionless horizontal surface. 

  

 

The boys jump off simultaneously at one end of the trolley with a horizontal velocity of 
2 m∙s-1. The trolley moves in the opposite direction. 

  

 

4.1 Write down the principle of conservation of linear momentum in words.   (2) 
 

4.2 Calculate the final velocity of the trolley.   (5) 
 

4.3 The two boys jump off the trolley one at a time. How will the velocity of the 
trolley compare to that calculated in QUESTION 4.2? Write down only 
GREATER THAN, SMALLER THAN or EQUAL TO. 

 

(1) 
   [8] 
 

QUESTION 5   (Start on a new page.)   
 

A 3 kg trolley is at rest on a horizontal frictionless surface. A constant horizontal force 
of 10 N is applied to the trolley over a distance of 2,5 m. 

  

 
 
 
 
 
 
 
 
 
 
When the force is removed at point P, the trolley moves a distance of 10 m up the 
incline until it reaches the maximum height at point Q. While the trolley moves up the 
incline, there is a constant frictional force of 2 N acting on it.   

  

 
5.1 Write down the name of a non-conservative force acting on the trolley as it 

moves up the incline. 
 

(1) 
 

5.2 Draw a labelled free-body diagram showing all the forces acting on the trolley 
as it moves along the horizontal surface. 

 
(3) 

 

5.3 State the WORK-ENERGY THEOREM in words.  (2) 
 

5.4 Use the work-energy theorem to calculate the speed of the trolley when it 
reaches point P. 

 
(4) 

 

5.5 Calculate the height, h, that the trolley reaches at point Q.  (5) 
   [15] 
 

3 kg 

2,5 m 
P 

Q 

10 m 
10 N 

h 
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QUESTION 6   (Start on a new page.)   
 
The siren of a stationary police car emits sound waves of wavelength 0,55 m.  
 
With its siren on, the police car now approaches a stationary listener at constant 
velocity on a straight road. Assume that the speed of sound in air is 345 m·s-1. 

  

 
6.1 Will the wavelength of the sound waves observed by the listener be 

GREATER THAN, SMALLER THAN or EQUAL TO 0,55 m? 
 

(1) 
 
6.2 Name the phenomenon observed in QUESTION 6.1.  (1) 
 
6.3 Calculate the frequency of the sound waves observed by the listener if the car 

approaches him at a speed of 120 km·h-1. 
 

(7) 
 
6.4 How will the answer in QUESTION 6.3 change if the police car moves away 

from the listener at 120 km·h-1? Write down only INCREASES, DECREASES 
or REMAINS THE SAME. 

  
 
(1) 
[10] 

 
QUESTION 7   (Start on a new page.)   
 
Three small, identical metal spheres, Q1, Q2 and Q3, are placed in a vacuum. Each 
sphere carries a charge of – 4 μC. The spheres are arranged such that Q2 and Q3 are 
each 3 mm from Q1 as shown in the diagram below. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.1 State Coulomb's law in words.  (2) 
 
7.2 Draw a force diagram showing the electrostatic forces exerted on Q1 by Q2 

and Q3. 
 

(2) 
 
7.3 Calculate the net force exerted on Q1 by Q2 and Q3.  (8) 

[12] 
 

Q2 

Q1 

Q3 

3 mm 

3 mm 

N 

E 

S 
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QUESTION 8   (Start on a new page.)   
 
An isolated point charge Q is located in space as shown in the diagram below. Point 
charge Q contributes to an electric field as shown. Point X is located 3 mm away from 
point charge Q.  

  

 
 
 
 
 
 
8.1 Define the term electric field at a point.  (2) 
 
8.2 Calculate the magnitude of the electric field at point X.  (3) 
 
8.3 Point charge R carrying a charge of + 6,5 x 10-12 C is placed 3 mm away from 

point X as shown in the diagram below.   
  

 
 

 

 

 

 

 

 Calculate the net electric field at point X.  (4) 
   [9] 
 
 
 
 
 
 
 
 
 
 

3 mm 

R 

3 mm 

X Q 
N 

O 

S 

W 

Q = 6,5 x 10-12 C 3 mm X 
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QUESTION 9   (Start on a new page.)   
 
9.1 In an experiment, learners use the circuit below to determine the internal 

resistance of a cell. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 The circuit consists of a cell of emf E and internal resistance r. A voltmeter is 

placed across a variable resistor which can be set to known values R. 
  

 
 The equation used by the learners is:  

EER

r

V

11
+=  

They obtain the graph below. 

  

Graph of 
V

1
versus 

R

1
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

V 

r 

E 

R

1
 (Ω-1) 

V

1
 (V-1) 

0,5 

1,0 

1,5 

0 
   0              1               2                3              4               5 

2,0 ● 

● 

● 

● 
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 9.1.1 Write down a mathematical relationship for the slope of the graph.  (1) 
 

 Use the information in the graph and calculate the:   
 
 9.1.2 Emf of the cell  (2) 
 
 9.1.3 Internal resistance of the cell  (3) 
 
9.2 In the electrical circuit shown below, the battery has an emf of 6 V and an 

internal resistance of 1 Ω. The total external resistance of the circuit is 9 Ω.  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 9.2.1 Calculate the current in R1 when the switch is closed.  (3) 
 
 The power dissipated in resistor R1 is 1,8 W. The resistance of resistor R3 is 

4 times that of resistor R2. (R3 = 4R2) 
 

 
 
 9.2.2 Calculate the resistance of resistor R2.  (5) 
 
9.3 A hair dryer operates at a potential difference of 240 V and a current of 9,5 A. 

 
It takes a learner 12 minutes to completely dry her hair. Eskom charges 
energy usage at R1,47 per unit. Calculate the cost of operating the hairdryer 
for the 12 minutes. (1 unit = 1 kW·h) 

 

(4) 
   [18] 
 

 R3 

R1 

A 

R2 

• 

1 Ω 
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QUESTION 10   (Start on a new page.)   
 
A simplified diagram of a DC generator and a graph of its output potential difference for 
one cycle is shown below. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
10.1 Write down ONE way in which the output of this generator can be increased.  (1) 
 
A specific change is made to the structure of the DC generator in QUESTION 10.1.   
The output potential difference obtained as a result of this change is shown below. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
10.2 Write down the change that was made to the DC generator.  (1) 
 
10.3 Copy graph P into your ANSWER BOOK.  

 
On the same set of axes, sketch the graph of the output potential difference 
that will be obtained when the new generator is rotated at TWICE its original 
speed.  
 
Label this graph as Q. 

 

(2) 
 
10.4 A certain generator operates at a maximum voltage of 340 V.   

A 120 W appliance is connected to the generator. Calculate the resistance of 
the appliance. 

 

(4) 
   [8] 
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QUESTION 11   (Start on a new page.)   
 
Graph P below shows how the maximum kinetic energy of electrons emitted from the 
cathode of a photoelectric cell varies with the frequency of the incident radiation. 

  

 
Graph of maximum kinetic energy versus frequency 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11.1 Define the term work function.  (2) 
 
11.2 Calculate the:   
 
 11.2.1 Work function of the metal used as cathode in the photocell  (3) 
 
 11.2.2 Velocity of photoelectrons emitted when the frequency of the 

incident light is 8 x 1014 Hz 
 

(5) 
 
11.3 The photocell is now replaced with another one in which the work function of 

the cathode is TWICE that of the metal in the first cell.  
 
The maximum kinetic energy versus frequency graph, Q, for this cathode is 
now drawn on the same set of axes as graph P.  

 

 
 
 11.3.1 How will the gradient of graph Q compare to that of graph P?  

Write down GREATER THAN, SMALLER THAN or EQUAL TO. 
Explain the answer. 

 

(2) 
 
 11.3.2 What will the value of the x-intercept of graph Q be? Explain how 

you arrived at the answer. 
 

(2) 
    [14] 
 
 TOTAL:  150 
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QUESTION 1/VRAAG 1   
 
1.1 B   (2) 
 
1.2 A   (2) 
 
1.3 A   (2) 
 
1.4 D   (2) 
 
1.5 C   (2) 
 
1.6 D   (2) 
 
1.7 A   (2) 
 
1.8 B   (2) 
 
1.9 C   (2) 
 
1.10 C   (2) 

[20] 
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QUESTION 2/VRAAG 2   
 
2.1 When a resultant/net force acts on an object, the object will accelerate in the 

direction of the force. This acceleration is directly proportional to the  
force and inversely proportional to the mass of the object.   
Wanneer 'n resulterende/netto krag op 'n liggaam inwerk, sal die liggaam in 
die rigting van die krag versnel. Hierdie versnelling is direk eweredig aan die 
krag en omgekeerd eweredig aan die massa van die liggaam. 

 

(2) 
 
2.2 Remains the same / Bly dieselfde   (1) 
 
2.3    
 
 
 
 
 
 
 
 
 

   (4) 
 
2.4    
2.4.1 Up the incline as positive/Teen die skuinste op as positief: 

Fnet = ma 
FT + fk + w// = ma 
FT + μkN + wsin30° = ma 
FT + μkmgcos30° + mgsin30° = ma  
FT – (0,2)(6)(9,8)cos30° - (6)(9,8)sin30° = (6)(4)   ∴FT = 63,58 N  

 

(5) 
 
2.4.2 Up the incline as positive/Teen die skuinste op as positief: 

Fnet = ma  
F + fk(6 kg) + fk(3 kg) + w// = ma  
F + μkN(6 kg) + μkN(3 kg) +  mgsin30° = ma 
F – (0,2)(6)(9,8)cos30° - (0,1)(3)(9,8)cos30° - (9)(9,8)sin30° = 0  ∴F = 56,83 N  

 

(6) 
 
2.5 Decreases / Afneem   (1) 
   [19] 
 

Accepted labels/Aanvaarde benoemings 

w 
Fg / Fw / weight / mg / gravitational force 
Fg / Fw / gewig / mg / gravitasiekrag 

f 
Ffriction / Ff / friction  
Fwrywing / Fw / wrywing 

N 
FN / Fnormal / normal force 
FN / Fnormaal / normaalkrag 

FT 
Ft / T / tension  
Ft / T / spanning  

N   

FT  

w  

fk  

 Any one/Enige een 

 Any one/Enige een 
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QUESTION 3/VRAAG 3   
 
3.1 0,5 m   (1) 
 
3.2 OPTION 1/OPSIE 1 

Upwards positive/Opwaarts positief: 
vf

2 = vi
2 + 2aΔy  

vf
2 = (-2)2 + 2(-9,8)(-1,8)  

vf = -6,27 m∙s-1 
 
vf = vi +aΔt 
-6,27 = -2 + (-9,8)Δt  
Δt = 0,44 s  
 
Downwards positive/Afwaarts positief: 
vf

2 = vi
2 + 2aΔy  

vf
2 = (2)2 + 2(9,8)(1,89)  

vf = 6,27 m∙s-1 
 
vf = vi +aΔt 
6,27 = 2 + (9,8)Δt  
Δt = 0,44 s  
 
OPTION 2/OPSIE 2 
Upwards positive/Opwaarts positief: 
Δy = viΔt + ½ aΔt2  
-1,8 = (-2)Δt  + ½ (-9,8)Δt2  

Δt = 
)9,4(2

)8,1)(9,4(4)2(2 2 −−±−
 

 = 0,44 s  
 
Downwards positive/Afwaarts positief: 
Δy = viΔt + ½ aΔt2  
1,8  = (2)Δt  + ½ (9,8)Δt2  

Δt = 
)9,4(2

)8,1)(9,4(4)2(2 2 −−−±−
=0,44 s  

 

(5) 
 
3.3 Upwards positive/Opwaarts positief: 

 vf
2 = vi

2 + 2aΔy  
02 = vi

2 + 2(-9,8)(0,9)  
vi = 4,2 m∙s-1  upwards/opwaarts  
 
Downwards positive/Afwaarts positief: 
vf

2 = vi
2 + 2aΔy  

02 = vi
2 + 2(9,8)(0,9)  

vi =  4,2 m∙s-1  upwards/opwaarts  

 

(4) 
 

Both equations/Beide vergelykings 

Both equations/Beide vergelykings 
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3.4 Upwards positive/Opwaarts positief: 

FnetΔt = mΔv  
Fnet (0,2) = (0,5)[(4,2 – (-6,27)]  
Fnet = 26,175 N  
 
Downwards positive/Afwaarts positief: 
FnetΔt = mΔv  
Fnet (0,2)  = (0,5)[(-4,2 – (6,27)]  
Fnet = -26,175 N 
Fnet = 26,175 N  

 

(4) 
 
3.5 Upwards positive/Opwaarts positief:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Downwards positive/Afwaarts positief:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   (3) 

t (s) 

v (m∙s-1) 2 

6,27 

-4.2 

0 0,44 0,64  

t (s) 

v (m∙s-1) 

-2 

-6,27 

4.2 

0 0,44 0,64  
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   [17] 
 

QUESTION 4/VRAAG 4   
 
4.1 The total linear momentum in a closed system  remains constant. / is 

conserved.  
Die totale lineêre momentum in 'n geslote sisteem bly konstant / bly behoue. 
 
OR/OF 
 In a closed system  the total linear momentum before collision is equal to 
the total linear momentum after collision.  
In 'n geslote sisteem is die totale lineêre momentum voor botsing gelyk aan 
die totale lineêre momentum na botsing. 

 

(2) 
 
4.2 ∑p i = ∑pf 

(m1 + m2)vi = m1v1f + m2v2f 

(2m + 4m)(0) = 2m(2) + 4m(v2f)  
-4m = 4mvf ∴vf = -1 m∙s-1  ∴ vf = 1 m∙s-1  in the opposite direction to that of the boys  
  in die teenoorgestelde rigting as dié van die seuns  

 

(5) 
 
4.3 Greater than / Groter as   (1) 
   [8] 
 

Criteria for graph/Kriteria vir grafiek:  
Marks/ 
Punte 

First part of the graph starts at v = 2 m∙s-1 at t = 0 s and extends 
until v = 6,27 m∙s-1 at t = 0,44 s. 
Eerste deel van die grafiek  begin by v = 2 m∙s-1 by t = 0 s en 
verleng tot v = 6,27 m∙s-1 by t = 0,44 s.  

 
 

Graph is discontinuous and object changes direction at 0,64 s. 
Grafiek is nie kontinu nie en voorwerp verander van rigting by 
0,64 s. 

 

Second part of graph starts at v = 4,2 m∙s-1 at t = 0,64 s until  
v = 0 m∙s-1. 
Tweede deel van grafiek begin by v = 4,2 m∙s-1 by t = 0,64 s tot  
v = 0 m∙s-1. 

 

 Any one/Enige een 
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QUESTION 5/VRAAG 5   
 

5.1 Frictional force / Wrywingkrag   (1) 
 
5.2 FN / Normal force / Normaalkrag  

Fg / Gravitational force / Weight / Gravitasiekrag / Gewig  
Fapp/ 10 N / Horizontal applied force / Horisontale toegepaste krag  

 

 
 
 
 
 
 
 
 
 
  (3) 
 
5.3 The net work done on an object is equal to the change in kinetic energy of 

the object. 
Die netto arbeid verrig op 'n voorwerp is gelyk aan die verandering in 
kinetiese energie van die voorwerp. 

 

(2) 
 
5.4 Wnet  = ∆EK  

WF + Ww + WFN = ½ m(vf
2 – vi

2) 
(10)(2,5)cos0o + 0 + 0 = ½ (3)(vf

2 – 02)  
vf = 4,08 m∙s-1  

 

(4) 
 
5.5 OPTION 1/OPSIE 1 

Wnc = ΔEp + ΔEk  
fΔxcosθ  = (mghf – mghi) + ( ½ mvf

2 – ½ mvi
2) 

(2)(10)cos180o = (3)(9,8)hf – 0  + 0 – ½ (3)(4,08)2  ∴h = 0,17 m   
 
OPTION 2/OPSIE 2 
Wnet  = ∆EK  
W f + Ww  = ½ m(vf

2 – vi
2) 

(2)(10)cos180o + (3)(9,8)hcos 180o = ½ (3)(02 – 4,082)  

∴h = 0,17 m  
 
OPTION 3/OPSIE 3 
Wnet = ΔEk  
mgsinα Δxcosθ + fΔxcosθ = ½ m(vf

2 – vi
2) 

(3)(9,8)(
10

h
)(10)cos180o + (2)(10)cos180o = ½ (3)(02 – 4,082)  

∴h= 0,17 m  

 

(5) 
   [15] 
 

Accepted labels/Aanvaarde benoemings 

w 
Fg / Fw / weight / mg / gravitational force 
Fg / Fw / gewig / mg / gravitasiekrag 

N 
FN / Fnormal / normal force 
FN / Fnormaal / normaalkrag 

F 
Fapp / applied force / 10 N 
Ftoeg / toegepaste krag/ 10 N   

N 

F 

w 
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QUESTION 6/VRAAG 6   
 
6.1 Smaller than / Kleiner as   (1) 
 
6.2 Doppler effect / Doppler-effek   (1) 
 
6.3 λ= fv   

345  = f(0,55)  
∴f = 627,27 Hz  
 

s

s

L
L f

vv

vv
f

±
±

=  OR/OF s

s

L f
vv

v
f

−
=   

   = 
33,33345

345

−
  (627,27)  

 
   = 694,35 Hz     

 

(7) 
 
6.4 Decreases / Verlaag   (1) 
   [10] 
 
QUESTION 7/VRAAG 7   
 
7.1 The (magnitude) of the electrostatic force exerted by one charge on another is 

directly proportional to the (magnitudes of the) charges  and    
inversely proportional to the square of the distance between their centres.  
Die (grootte) van die elektrostatiese krag wat een lading op 'n ander uitoefen, 
is direk eweredig aan die (groottes van die) ladings en omgekeerd eweredig 
aan die kwadraat van die afstand tussen hul middelpunte. 

 

(2) 
 
7.2    
 
 
 
 
 
   (2) 
 

  

 

 

F(Q2 on Q1) 

F(Q3 on Q1) 
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7.3 

F = k 2

21

r

QQ
 

 

F(Q2 on Q1) = (9 x 10 9)
( )23-

-6-6

10 3

)10 4)( 10 (4

×

××
  = 1,6 x 104 N (to left/na links) 

 

F(Q3 on Q1) = (9 x 10 9 )
( )23-

-6-6

10 3

)10 4 )( 10 (4

×

××
    = 1,6 x 104 N 

(downwards/afwaarts) 

Fnet = ( ) ( )21Qon3Q

2

1QonQ2 FF +  

      =  ( ) ( )2424 10  6,110 x 6,1 ×+  

      = 2,26 x 104 N  
 

tan θ = 










1Qon2Q

1Qon3Q

F

F

 

 tan θ = 







×
×

4

4

10 1,6

10  1,6
 ∴ θ = 45° 

Fnet =  2,26 x 103 N  SW / 225° / 45° south of west / suid van wes  

 

(8) 
   [12] 
 
QUESTION 8/VRAAG 8   
 
8.1 The force per unit charge  at that point.  

Die krag per eenheidslading by daardie punt. 
 

(2) 
 
8.2 

2r

kQ
E =  

 =
2

129

)003,0(

)105,6)(109( −××
 

= 6,5 x 103 N∙C-1  

 

(3) 
 
8.3 At point X/By punt X 

 
EQ = 6,5 x 103 N∙C-1 west/wes  

2R
r

kQ
E =  

      =
2

129

)003,0(

)105,6)(109( −××
 

      = 6,5 x 103 N∙C-1 east/oos  
 
Enet

  = EQ + ER  
        = 6,5 x 103 + (-6,5 x 103)  
        = 0 N∙C-1  

 

(4) 
   [9] 

 

 

 

 
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QUESTION 9/VRAAG 9   
 

9.1    
9.1.1 

From graph/Van grafiek:  
V

R
  

OR/OF 

From equation/Van vergelyking:  
E

r
 

 

(1) 
 
9.1.2 

E

1
= 0,65  ∴E = 1,54 V 

 

(2) 
 
9.1.3 

E

r
 = 

1 - 4

1 - 2
  ∴ r = 0,51 Ω  

(Any set of values from the graph can be used to calculate the gradient./Enige 
stel waardes van die grafiek kan gebruik word om die gradiënt te bereken.) 

 

(3) 
 
9.2    
9.2.1 Emf/emk = I(R + r)  

6 = I(9 + 1)   ∴I = 0,6 A  

 

(3) 
 
9.2.2 P = I2R  

1,8 =  (0,6)2R1  
R1 = 5 Ω 
 
Rp = 9 – 5 = 4 Ω  
 

21p R

1

R

1

R

1
+=  

22 R4

1

R

1

4

1
+=  ∴R2 = 5 Ω   

 

(5) 
 
9.3 W = VIΔt  

    = (240)(9,5)(12)(60)   
    = 1,64 x 106 J 

Cost/Koste = 47,1
10x6,3

1064,1
6

6

×
×

 

                  = R0,67  or/of 67 cents/sent   

 

(4) 
   [18] 
 

 

 

 
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QUESTION 10/VRAAG10   
 
10.1 Increase the speed of rotation. / Verhoog spoed van rotasie.  

 
OR/OF 
Increase the number of coils. / Verhoog getal windings/spoele. 
 
OR/OF 
Increase the strength of the magnetic field. / Verhoog magetiese veldsterkte. 

 

(1) 
 
10.2 Commutators replaced by slip rings./ Kommutators vervang met sleepringe.  

 
OR/OF 
Slip rings were used. /Sleepringe is gebruik.  

 

(1) 
 
10.3    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   (2) 
 

10.4 

R

V
P

2
rms

ave =  = 
R

2

V
2

max









 

120 = 
R

2

340
2










 

R = 481,67 Ω  

 

(4) 
   [8] 

Criteria for graph/Kriteria vir grafiek:  
Marks 
Punte 

Correct shape with higher amplitude as shown (accept 
more than one cycle) 
Korrekte vorm met hoër amplitude soos aangetoon 
(aanvaar meer as een siklus) 

 

Correct shape with higher frequency as shown (accept 
more than one cycle) 
Korrekte vorm met hoër frekwensie soos aangetoon 
(aanvaar meer as een siklus) 

 

t(s) 

P 

Q 

V 

2V 

P
o

te
n

ti
a

l 
d

if
fe

re
n

c
e

 (
V

) 

P
o

te
n

s
ia

a
lv

e
rs

k
il 

(V
) 
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QUESTION 11/VRAAG 11   
 
11.1 The minimum energy needed to remove an electron  

from the surface of a metal.  
Die minimum energie benodig om 'n elektron  
vanaf die oppervlak van 'n metaal te verwyder. 

 

(2) 
 
11.2 
11.2.1 

 
W0 = hf0  
      = (6,63 x 10-34)(4 x 1014)  
      = 2,65 x 10-19 J  

 

(3) 
 
11.2.2 E = W0 + Ek  

hf = hf0 + ½mv2 

(6,63 x 10-34)(8 x 1014)  = 2,65 x 10-19  + ½(9,11 x 10-31)v2  

∴ v = 7,63 x 105 m·s-1  

 

(5) 
 
11.3 
11.3.1 
 

 
Equal to /Gelyk aan  
The gradient is Planck's constant./ Die gradiënt is Planck se konstante.  

 

(2) 
 
11.3.2 8 x 1014 Hz  

f0 is directly proportional to W0. / f0 is direk eweredig aan W0.  
  

(2) 
[14] 

 
TOTAL/TOTAAL:  150 

 

 Any one/Enige een 
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INSTRUCTIONS AND INFORMATION 
 
1. 
 
2. 
 
 
3. 
 
4. 
 
 
5. 
 
 
6. 
 
7. 
 
8. 
 
9. 
 
10. 
 
11. 
 
12. 

Write your name in the appropriate space on the ANSWER BOOK. 
 
This question paper consists of TEN questions. Answer ALL the questions in 
the ANSWER BOOK. 
 
Start EACH question on a NEW page in the ANSWER BOOK. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
Leave ONE line between two subquestions, for example between 
QUESTION 2.1 and QUESTION 2.2. 
 
You may use a non-programmable calculator.  
 
You may use appropriate mathematical instruments.  
 
You are advised to use the attached DATA SHEETS. 
 
Show ALL formulae and substitutions in ALL calculations. 
 
Round off your final numerical answers to a minimum of TWO decimal places. 
 
Give brief motivations, discussions, et cetera where required. 
 
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. Write only the letter (A–D) next to the question 
number (1.1–1.10) in the ANSWER BOOK, for example 1.11 E. 

  

 
1.1 The primary nutrient needed by plants for the promotion of root growth is …   
 
 A 

 
B 
 
C 
 
D 

nitrogen. 
 
phosphorus. 
 
potassium. 
 
calcium. 

  
 
 
 
 
 
(2) 

 
1.2 The rate of a chemical reaction can be expressed in …   
 
 A 

 
B 
 
C 
 
D 

grams per mole.   
 
energy consumed per mole.  
 
volume of gas formed per unit time.   
 
moles of product formed per litre of solution. 

  
 
 
 
 
 
(2) 

 
1.3 Which ONE of the compounds below is an aldehyde?   
 
 A 

 
B 
 
C 
 
D 

CH3CHO 
 
CH3COCH3 
 
CH3COOH 
 
CH3OH 

 

 
 
 
(2) 

 
1.4 The reaction represented by the equation below takes place in the presence 

of a catalyst. 
C13H28(ℓ) → C2H4(g) + C3H6(g) + C8H18(ℓ) 

 
This reaction is an example of … 

  

 
 A 

 
B 
 
C 
 
D 

addition. 
 
cracking. 
 
substitution. 
 
polymerisation. 

 

 
 
 
(2) 
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1.5 Which ONE of the following graphs shows the relationship between activation 

energy (Ea) of a reaction and temperature? 
  

 
 A 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

B 
 
 
 
 

   
 
 
 

 C 
 

 
 
 
 
 
 
 
 
 
 

D   

(2) 
 
 
1.6 

 
Which ONE of the following CANNOT act as a reducing agent? 

  

 

 A 
 
B 
 
C 
 
D 

Mg 
 

−Br  
 
Fe2+ 

 
−
4MnO  

 

(2) 
 

 

Temperature 

Ea 

0 

 

Temperature 

Ea 

0 

 

Temperature 

Ea 

0 

 

Temperature 

Ea 

0 
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1.7 Consider the structural formula of an organic compound below.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Which ONE of the following is the correct IUPAC name of this compound?   
 

 A 
 
B 
 
C 
 
D 

2,2,4-trimethylpent-2-ene 
 
2,2,4-trimethylpent-3-ene 
 
2,4,4-trimethylpent-2-ene 
 
2,4,4-trimethylpent-3-ene 

 

 
 
 
(2) 

 
1.8 A sample of silver contains impurities of gold. During purification by 

electrolysis, the impure silver is used as an electrode.  
 
Which ONE of the following is the best choice of anode and cathode for this 
process?  

  

 

  CATHODE ANODE    

 
A Pure gold Impure silver 

   
 
 
 
 

 
(2) 

B Impure silver Pure gold 

C Pure silver Impure silver 

D Impure silver Pure silver 

 

C C C C C 

C C 

C 

H 

H 

H H H 

H 

H 

H 

H 

H H 

H 

H 

H 

H 

H 
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1.9 Initially, a certain amount of ICℓ(g) is sealed in an empty flask at a certain 

temperature.  The reaction that takes place is: 
 

2ICℓ(g) ⇌ I2(g) + Cℓ2(g) 
 
Which of the following statements describe(s) the change(s) occurring as the 
system proceeds towards equilibrium? 
 
(i)  The rate of the reverse reaction increases. 
(ii)  The concentration of ICℓ(g) increases. 
(iii)  The concentration of Cℓ2(g) increases. 

  

 
 A 

 
B 
 
C 
 
D 

(i) only 
 
(ii) only 
 
(i) and (iii) only 
 
(ii) and (iii) only  

 

 
 
 
(2) 

 
1.10 Consider the reaction represented by the equation below:  

 

H3PO4(aq) + HCO −
3 (aq) ⇌ H2PO −

4 (aq) + H2CO3(aq)          Ka > 1 
 

The strongest base in the above reaction is:  

  

 
 A 

 
B 
 
C 
 
D 

H2PO −
4  

 

HCO −
3  

 

H3PO4 

 
H2CO3 

 

 
 
 
(2) 

    [20] 
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QUESTION 2   (Start on a new page.) 
 

The letters A to G in the table below represent seven organic compounds.   
 

A 

C C C C C

O

C

H

H

H H

H

H H

H

H

H

H

H

 

B 

   

C 

 
 
 
 
 
 
 
 

D 

   

E Butane F C C C C

H

H

H H

H

H

 

  

 
G 

 
Ethyl propanoate 
 

    

 

2.1 Write down the:   
 
 2.1.1 Name of the homologous series to which compound F belongs  (1) 
 

 2.1.2 Name of the functional group of compound D  (1) 
 

 2.1.3 Letter that represents a primary alcohol  (1) 
 

 2.1.4 IUPAC name of compound A  (2) 
 

 2.1.5 Structural formula of the monomer of compound B  (2) 
 

 2.1.6 Balanced equation, using molecular formulae, for the combustion 
of compound E in excess oxygen 

 
(3) 

 

2.2 Briefly explain why compounds C and D are classified as POSITIONAL 
ISOMERS.   

 
(2) 

 

2.3 Compound G is prepared using an alcohol as one of the reactants. Write 
down the balanced equation for the reaction using structural formulae for all 
the organic reagents. 

  
 
(7) 
[19] 

 

C C 

H 

H H 

H 

n 

C C C H 

H 

H 

C 

H 

H 

H 

O H 

H 

H 

H 

C C C C H 

H 

H 

C 

O H H 

H H 

H 

H 

H 

H 
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QUESTION 3   (Start on a new page.) 
 
The table below shows the results obtained from experiments to determine the boiling 
point of some alkanes and alcohols of comparable molecular masses. 

  

 

Compound 
Relative 

molecular mass 
Boiling point 

(°C) 

CH3CH3 30 -89 
CH3OH 32 65 

CH3CH2CH3 44 -42 
CH3CH2OH 46 78 

CH3CH2CH2CH3 58 0 
CH3CH2CH2OH 60 97 

CH3CH2CH2CH2CH3 72 36 
CH3CH2CH2CH2CH2OH 74 117 

 
3.1 Define the term boiling point.  (2) 
 
3.2 Consider the boiling points of the four alkanes in the above table.    
 
 3.2.1 Describe the trend in their boiling points.  (1) 
 
 3.2.2 Fully explain the trend in QUESTION 3.2.1.    (3) 
 
3.3 The boiling point of each alcohol is much higher than that of the alkane of 

comparable relative molecular mass. Explain this observation by referring to 
the type and strength of the intermolecular forces in alkanes and alcohols. 

 

(2) 
   [8] 
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QUESTION 4   (Start on a new page.) 
 
The flow diagram below shows the preparation of different organic compounds using 
CH3CH = CH2 as starting material.  X, Y, Z and P represent different organic reactions. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.1 To which homologous series does CH3CH = CH2 belong?  (1) 
 
4.2 Write down the:   
 
 4.2.1 Type of reaction of which X is an example  (1) 
 
 4.2.2 Structural formula and IUPAC name of the alcohol produced during 

reaction P 
 

(3) 
 
 4.2.3 Type of reaction of which Y is an example  (1) 
 
 4.2.4 Function of the acid in reaction Y  (1) 
 
4.3 For reaction Z, write down:   
 
 4.3.1 The NAME of the inorganic reagent needed  (1) 
 
 4.3.2 TWO reaction conditions needed  (2) 
 
 4.3.3 A balanced equation for the production of the alkene, using 

structural formulae 
  

(5) 
[15] 

 
 

X 

CH3CH = CH2 

CH3CHCℓCH3 

P 

H2SO4 
An alcohol 

Y 
An alkene 

Z 
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QUESTION 5   (Start on a new page.) 
 
Zinc granules are added to 100 cm3 of a 0,2 mol·dm-3 hydrochloric acid solution in an 
Erlenmeyer flask.  The equation for the reaction that takes place is: 
 

Zn(s) + 2HCℓ(aq) → ZnCℓ2(aq) + H2(g) 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
The rate of the reaction is followed by measuring the loss in mass of the flask and its 
contents at regular time intervals. After completion of the reaction, it is found that 
0,12 g zinc granules did not react. 

  

 
5.1 Which reactant is the limiting reagent?  (1) 
 
5.2 Give a reason for the loss in mass of the flask and its contents.  (1) 
 
5.3 Sketch a graph of the mass of zinc versus time for the above reaction. Label 

this graph P. 
 

(2) 
 
5.4 On the same set of axes as in QUESTION 5.3, sketch graph Q which 

represents the same reaction at a HIGHER TEMPERATURE. 
 

(1) 
 
5.5 Use the collision theory to explain why graph Q differs from graph P.  (2) 
 
5.6 Calculate the mass of zinc initially present in the flask.  (6) 

[13] 
 
 

Zinc granules 

Gas bubbles 

Balance 

0,2 mol·dm-3 hydrochloric 
acid solution 
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QUESTION 6   (Start on a new page.)   
 

A sample of N2O4 gas is sealed in a container and heated. The N2O4 gas decomposes 
to NO2 gas and the reaction reaches equilibrium according to the following balanced 
equation: 

N2O4(g) ⇌ 2NO2(g)                  ΔH > 0 
 

The graph below shows how the concentrations of the two gases change as a result of 
changes made to the reaction conditions. 

  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.1 Define the term chemical equilibrium.  (2) 
 

6.2 How does the rate of the forward reaction compare to that of the reverse 
reaction at each of the following times? Only write down HIGHER THAN, 
LOWER THAN or EQUAL TO. 

  

 

 6.2.1 t1  (1) 
 

 6.2.2 t2  (1) 
 

6.3 What change was made to the reaction conditions at each of the following 
times? In both instances, the equilibrium constant for the reaction did not 
change. 

  

 

 6.3.1 t3  (1) 
 

 6.3.2 t4  (1) 
 

6.4 How will an increase in temperature influence the yield of NO2(g)? Write 
down INCREASES, DECREASES or REMAINS THE SAME. Use Le 
Chatelier's principle to explain the answer. 

  
 
(3) 

 

6.5 Initially 0,92 mol N2O4 gas is sealed in a 2 dm3 container and heated to 
100 °C. At equilibrium it is found that 20,7% of the N2O4 gas has 
decomposed to NO2 gas. Calculate the equilibrium constant (Kc) for this 
reaction at 100 °C. 

  
 
(7) 
[16] 

Time (min.) 

C
o

n
c
e

n
tr

a
ti
o

n
 (

m
o

l·
d

m
-3

) 

0    t1     t2    t3               t4  

N2O4(g) 

NO2(g) 
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QUESTION 7   (Start on a new page.) 
 
A Grade 12 class wants to determine the percentage of ethanoic acid in a certain bottle 
of vinegar. They titrate a sample taken from the bottle of vinegar with a standard 
solution of sodium hydroxide. The equation for the reaction is: 
 

CH3COOH(aq) + NaOH(aq) → CH3COONa(aq) + H2O(ℓ) 

 

 
 
7.1 Define an acid in terms of the Arrhenius theory.  (2) 
 
7.2 Give a reason why ethanoic acid is classified as a weak acid.  (1) 
 
7.3 Explain the meaning of standard solution.  (1) 
 
7.4 Write down the names of TWO items of apparatus needed to measure 

accurate volumes of the acid and the base in this titration. 
 

(2) 
 
7.5 It is found that 40 mℓ of a 0,5 mol·dm-3 sodium hydroxide solution is needed to 

neutralise 20 mℓ of the vinegar.   
 
Calculate the: 

  

 
 7.5.1 pH of the sodium hydroxide solution  (4) 
 
 7.5.2 Percentage of ethanoic acid by mass present in the vinegar 

(Assume that 1 mℓ of vinegar has a mass of 1 g.) 

 

(7) 
 
7.6 The sodium ethanoate (CH3COONa) formed during the above neutralisation 

reaction undergoes hydrolysis to form an alkaline solution. Write down an 
equation for this hydrolysis reaction. 

  
 
(3) 
[20] 
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QUESTION 8   (Start on a new page.) 
 
The voltaic cell represented below functions at standard conditions.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8.1 Write down the concentration of H+(aq) in the one half-cell.  (1) 
 
8.2 Solids present in half-cells are usually used as electrodes. Give a reason why 

I2(s) is not suitable to be used as an electrode. 
 

(1) 
 
8.3 Write down TWO properties of graphite, other than being a solid, that makes it 

suitable for use as electrodes in the above voltaic cell. 
 

(2) 
 
8.4 For the above voltaic cell, write down the:   
 
 8.4.1 NAME of the oxidising agent  (1) 
 
 8.4.2 Net cell reaction  (3) 
 
 8.4.3 Cell notation  (3) 
 
8.5 Calculate the cell potential of the above cell.  (4) 
 
8.6 How will the reading on the voltmeter be affected if the concentration of 

)aq(MnO4
−  decreases? Only write down INCREASES, DECREASES or NO 

EFFECT. 

  
 
(1) 
[16] 

V 

 graphite 

I
-(aq) 

 graphite 

)aq(Mn);aq(MnO

)aq(H

2
4

+−

+

 I2(s) 
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QUESTION 9   (Start on a new page.) 
 
A technician is plating a bracelet with chromium in an electrolytic cell containing 
Cr2(SO4)3(aq). A simplified diagram of the electrolytic cell is shown below.  
  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
9.1 Define the term electrolyte.  (2) 
 
9.2 Which electrode, the BRACELET or X, is the cathode?  (1) 
 
9.3 Write down the:   
 
 9.3.1 Metal of which electrode X is made  (1) 
 
 9.3.2 Reduction half-reaction  (2) 
 
9.4 During the process, the bracelet is plated with 0,86 g of chromium. Calculate 

the number of electrons transferred during the process. 
  

(6) 
[12] 

 
 

Power 
source 

Electrode X 

 Bracelet 

Cr2(SO4)3(aq) 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences/P2  15                            DBE/2014 
NSC – Grade 12 Exemplar 

Copyright reserved    

 
 
QUESTION 10   (Start on a new page.) 
 

Sulphuric acid is used, amongst others, in the manufacturing of fertilisers. The flow 
diagram below shows how fertiliser D can be prepared using sulphuric acid as one of 
the reagents. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10.1 Write down the NAME of the industrial process for the preparation of sulphuric 
acid. 

 
(1) 

 

10.2 Compound A is formed when sulphur burns in oxygen. Write down the NAME 
or FORMULA of compound A . 

 
(1) 

 

10.3 Compound B is formed when compound A reacts with oxygen in the 
presence of a catalyst. Write down the: 

 
 

 

 10.3.1 NAME or FORMULA of the catalyst  (1) 
 

 10.3.2 Balanced equation for the reaction which takes place  (3) 
 
10.4 Compound B is dissolved in concentrated sulphuric acid to form compound C. 

 
Write down the: 

 

 
 

 10.3.1 NAME or FORMULA of compound C  (1) 
 

 10.3.2 Reason why compound B is not dissolved in water to form 
sulphuric acid 

 
(1) 

 
10.5 Write down the NAME or FORMULA of fertiliser D.  (1) 
 
10.6 Inorganic fertilisers are soluble in water. This can result in eutrophication if 

they are washed off into rivers during heavy rain. Write down ONE negative 
impact of eutrophication on the economy of a country. 

  
 
(2) 
[11] 

 

 TOTAL:  150 

Sulphur 

Compound A 

Oxygen 

Compound B 

Sulphuric acid Fertiliser D 
Ammonia 

Compound C 
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MARKS/PUNTE:  150 
 
 

 
 
 
 

 
This memorandum consists of 10 pages. 

Hierdie memorandum bestaan uit 10 bladsye. 
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QUESTION 1/VRAAG 1   
 
1.1 B   (2) 
 
1.2 C   (2) 
 
1.3 A   (2) 
 
1.4 B   (2) 
 
1.5 C   (2) 
 
1.6 D   (2) 
 
1.7 C   (2) 
 
1.8 C   (2) 
 
1.9 C   (2) 
 
1.10 B   (2) 

[20] 
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QUESTION 2/VRAAG 2   
 

2.1 
2.1.1 

 
Alkynes / Alkyne  

  
(1) 

 

2.1.2 Hydroxyl group / Hidroksielgroep   (1) 
 

2.1.3 C   (1) 
 

2.1.4 2-methylpentan-3-one / 2-metielpentan-3-oon   (2) 
 

2.1.5 

C C

H

H H

H

 

 

(2) 
 
 

2.1.6 2C4H10 + 13O2 → 8CO2 + 10H2O            Bal.   
 

(3) 
 

2.2 Same molecular formula,   
but different positions of the functional group.  
Dieselfde molekulêre formule,  
maar verskillende posisies van die funksionele groep. 

 

(2) 
 

2.3   
 
 
 
 
  (7) 
  [19] 

 

+ H2O C C O 

H 

H 

H H 

H 

C C C 

O H 

H H 

H 

H C C O 

H 

H 

H H 

H 

H 

+ C C C 

O 

O 

H 

H 

H H 

H 

H 

   
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QUESTION 3/VRAAG 3   
 

3.1 Temperature  at which the vapour pressure of the substance equals 
atmospheric pressure.  
Temperatuur waar die dampdruk van die stof gelyk is aan atmosferiese druk. 

 

(2) 
 

3.2 
3.2.1 

 
Boiling point increases as the chain length / molecular mass increases.  
Kookpunt neem toe soos wat die kettinglengte / molekulêre massa toeneem. 
 

OR/OF 
Boiling point increases from methane to butane. 
Kookpunt neem toe van metaan na butaan. 

 

(1) 
 
3.2.2 • Chain length increases from methane to butane.  

Kettinglengte neem toe van metaan na butaan. 

• Strength of London forces / induced dipole forces increases from methane 
to butane.  
Sterkte van Londonkragte / geïnduseerde dipoolkragte neem toe van 
metaan na butaan. 

• More energy needed to overcome intermolecular forces in butane than in 
methane.  
Meer energie benodig om intermolekulêre kragte in butaan as in metaan 
te oorkom. 

 

(3) 
 

3.3 Between molecules of the alkanes are weak London forces or induced dipole 
forces. / Tussen molekule van alkane is swak Londonkragte of geïnduseerde 
dipoolkragte.  
Between alcohol molecules are, in addition to weak London forces or induced 
dipole forces, also strong hydrogen bonds. / Tussen alkoholmolekule is sterk 
waterstofbindings bykomend by tot swak Londonkragte of geïnduseerde 
dipoolkragte.  

 

(2) 
    [8] 
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QUESTION 4/VRAAG 4   
 
4.1 Alkenes / Alkene   (1) 
 
4.2 
4.2.1 

 
Addition / Hydrohalogenation / Hydrochlorination  
Addisie / Hidrohalogeneging / Hidrochloronering  

 

(1) 
 
4.2.2 
 

 
 
 
 
 
 

 

Propan-2-ol  

 

 
(3) 

 
4.2.3 Elimination / Dehydration  

Eliminasie / Dehidrasie 
 

(1) 
 
4.2.4 Catalyst / Katalisator   (1) 
 
4.3   
4.3.1 Sodium hydroxide / Potassium hydroxide  

Natriumhidroksied / Kaliumhidroksied  (1) 
 
4.3.2 Dissolve base in ethanol. / Concentrated (strong) base)  

Heat strongly.  
 
Los basis op in etanol. / Gekonsentreerde (sterk) basis  
Verhit sterk. 

 

(2) 
 
4.3.3  

 
 
 
 

  
 
 
 

(5) 
[15] 

  C C CH

H

H

OH

H H

H

H

C C C 

Cℓ 

H 

H 

H 

H 

H 

H 

H 

+ C C C 

H 

H H H 

H 

H 

+ NaCℓ + H2O O H Na 

   
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QUESTION 5/VRAAG 5   
 
5.1 Hydrochloric acid / HCℓ  / Soutsuur   (1) 
 
5.2 Hydrogen gas escapes from the flask.  

Waterstofgas ontsnap uit die fles. 
 

(1) 
 
5.3    
 

Criteria for graph P: / Riglyne vir grafiek P:  
Shape as shown. / Vorm soos aangetoon.  

Graph parallel to x-axis after a certain time to 
indicate constant non-zero mass of zinc. 
Grafiek parallel aan x-as na 'n sekere tyd om 
konstante nie-nul massa van sink aan te dui. 

 

 
 
 
 

   (2) 
 

5.4 Criteria for graph Q / Riglyne vir grafiek Q:                   
 Steeper gradient than Graph P. / Steiler gradiënt as Grafiek P. 

 
   

 Joins parallel section of Graph P after a shorter time. 
Verbind met die parallelle deel van Grafiek P na 'n korter tyd. 

  
(1) 

 

5.5 At a higher temperature:  

• More molecules have sufficient kinetic energy / kinetic energy equal to or 
greater than the activation energy.  

• More effective collisions per unit time / second.  
By 'n hoër temperatuur: 

• Meer molekule het voldoende kinetiese energie / kinetiese energie gelyk 
aan of groter as die aktiveringsenergie.  

• Meer effektiewe botsings per eenheidstyd / sekond.  
 

 

 
(2) 

 
5.6 

c(HCℓ) = 
V

n
  

 ∴  0,2 = 
1,0

n
  ∴ n(HCℓ) = 0,02 mol 

 
n(Zn) = ½n(HCℓ) = 0,01 mol  
 
m(Zn reacted / gereageer) = nM  
                          = (0,01)(65)  
                          = 0,65 g  
Mass of Zn initially in flask / Massa Zn aanvanklik in fles: 
 0,65 + 0,12 = 0,77 g  

  
 
 
 
 
 
 
 
 
 
 
 
 

(6) 
[13] 
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QUESTION 6/VRAAG 6   
 
6.1 The stage in a chemical reaction when the rate of forward reaction equals the 

rate of reverse reaction.  
Die stadium in 'n chemiese reaksie wanneer die tempo van die voorwaartse 
reaksie gelyk is aan die tempo van die terugwaarste reaksie.  

 

(2) 
 
6.2 
6.2.1 

 
Higher than / Hoër as  (1) 

 
6.2.2 Equal to / Gelyk aan  (1) 
 
6.3 
6.3.1 

 
NO2(g) added / bygevoeg  (1) 

 
6.3.2 Decrease in pressure / Afname in druk  (1) 
 
6.4 Increases  

An increase in temperature favours the endothermic reaction.  
The forward reaction is endothermic. / The forward reaction is favoured.  
Verhoog  
'n Toename in temperatuur bevoordeel die endotermiese reaksie. 
Die voorwaartse reaksie is endotermies. / Die voorwaarste reaksie word 
bevoordeel. 

 

(3) 
 
6.5    
 

 N2O4 NO2 
Initial quantity (mol) 
Aanvangshoeveelheid (mol) 

0,92 
 

0 

Change (mol) 

Verandering (mol) 
0,19  0,38 

Quantity at equilibrium (mol)/ 
Hoeveelheid by ewewig (mol) 

 

0,73 0,38     

Equilibrium concentration (mol∙dm-3) 
Ewewigskonsentrasie (mol∙dm-3) 37,0

2

73,0
=  19,0

2

38,0
=  

             KC = 
]ON[

]NO[

42

2
2   

                  = 
)37,0(

)19,0( 2

   

                  = 9,76 x 10-2  
 
 
 
 

 
  (7) 

[16] 

ratio  
verhouding 
 

Divide by / gedeel deur 2  

Wrong KC expression / Verkeerde Kc-

uitdrukking: Max. / Maks. 
7

4  

No KC expression, correct substitution / 

Geen Kc-uitdrukking, korrekte substitusie:  

Max. / Maks. 
7
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QUESTION 7/VRAAG 7   
 
7.1 An acid forms hydronium ions / H3O+ ions when it dissolves in water.   

'n Suur vorm hidroniumione / H3O+-ione wanneer dit in water oplos.  
 

(2) 
 
7.2 Incompletely / partially ionised   

Onvolledig / gedeeltelik geioniseer 
 

(1) 
 
7.3 Solution of known concentration. / Oplossing van bekende konsentrasie.    (1) 
 
7.4 Burette / Buret   

Pipette / Pipet  
 

(2) 
 
7.5     
7.5.1 OPTION 1/OPSIE 1 

Kw = [H3O+][OH-]  ∴1 x10-14 = [H3O+](0,5)   ∴ [H3O+] = 2 x10-14 mol·dm-3 

 
pH = - log[H3O+]  
      = - log (2 x10-14)  
      = 13,7  

OPTION 2/OPSIE 2 
pOH = - log[OH-]  
      = - log(0,5)  
      = 0,3  
 
pH = 14 – pOH  
     = 14 – 0,3 
     = 13,7  

 

(4) 
 
7.5.2 n(NaOH) = cV  

               = (0,5)(0,04)  
               = 0,02 mol  
 
n(CH3COOH) = n(NaOH) = 0,02 mol  
 
m(CH3COOH) = nM  
                        = (0,02)(60)  
                        = 1,2 g 
 

% mass of / massa van CH3COOH = 100
20

2,1
×   = 6%  

 

(7) 
 

7.6 CH3COO-(aq) + H2O(ℓ) → CH3COOH(aq) + OH-(aq)      Bal.    
 

(3) 
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QUESTION 8/VRAAG 8   
 
8.1 1 mol·dm-3    (1) 
 
8.2 Iodine is not a conductor. / Jodium is nie 'n geleier nie.   (1) 
 
8.3 Graphite is a conductor. / Grafiet is 'n geleier. 

Graphite is inert. / Grafiet is onaktief/traag.  
 

(2) 
 
8.4    
8.4.1 Permanganate ion / Permanganaat-ioon   (1) 
 
8.4.2 2MnO −

4 (aq) + 16H+(aq) + 10I
-(aq) → 2Mn2+(aq) + 5I2(s) + 8H2O(ℓ)    bal. 

  (3) 
 
8.4.3 C(s) | I-(aq) | I2(s) || H+(aq), MnO −

4 (aq), Mn2+(aq) | C(s)    (3) 
 

8.5 Eo
cell

  = Eo
cathode – Eo

anode  
 = 1,51 - 0,54  
Eo

cell = 0,97 V   (4) 
 

8.6 Decreases / Verlaag   (1) 
[16] 

 

QUESTION 9/VRAAG 9   
 
9.1 A solution that conducts electricity through the movement of ions.  

'n Oplossing wat elektrisiteit gelei deur die beweging van ione. 
 

(2) 
 
9.2 Bracelet / Armband   (1) 
 

9.3    
9.3.1 Chromium / Chroom  (1) 
 

9.3.2 Cr3+(aq) + 3e- → Cr(s)   (2) 
 
9.4 

mol0165,0

52

86,0

M

m
)Cr(n

=

=

=

 

 

n(electrons / elektrone) = 3n(Cr)  = 4,96 x 10-2 mol   
 

22

23

2

A

1099,2N

1002,6

N
1096,4

N

N
n

×=∴

×
=×

=

−
  

  
 
 
 
 
 
 
 
 
 
 
 
 

(6) 
[12] 

 

 

 

 ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P2/Fisiese Wetenskappe V2 10 DBE/2014 
 NSC/NSS – Grade 12 Exemplar/Graad 12 Model – Memorandum 

Copyright reserved/Kopiereg voorbehou  Please turn over/Blaai om asseblief 

 

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com

Downloaded from eduresourceza.com



Physical Sciences P2/Fisiese Wetenskappe V2 11 DBE/2014 
 NSC/NSS – Grade 12 Exemplar/Graad 12 Model – Memorandum 

Copyright reserved/Kopiereg voorbehou 

 
 
QUESTION 10/VRAAG 10   
 
10.1 Contact process / Kontakproses   (1) 
 
10.2 Sulphur dioxide / SO2 / Swaweldioksied   (1) 
 
10.3 
10.3.1 

 
Vanadium pentoxide / Vanadium(V) oxide / V2O5  
Vanadiumpentoksied / Vanadium(V)oksied / V2O5 

 

(1) 
 
10.3.2 2SO2(g) + O2  ⇌ 2SO3          Bal.   (3) 
 
10.4 
10.4.1 

 
Oleum / Pyrosulphuric acid / H2S2O7  
Oleum / Piroswawelsuur / H2S2O7 

 

(1) 
 
10.4.2 Reaction is highly exothermic and forms a mist.  

Die reaksie is hoog eksotermies en vorm 'n mis. 

 
(1) 

 
10.5 Ammonium sulphate / (NH4)2SO4  

Ammoniumsulfaat / (NH4)2SO4 
 

(1) 
 
10.6 Eutrophication leads to the destruction of aquatic life / dead zones.  

This results in less income due to selling of food / recreation areas.  
Eutrofikasie lei tot die afbreek van waterlewe / dooie sones. 
Dit het minder inkomste deur die verkoop van voedsel / ontspanningsareas tot 
gevolg. 

  
 
 
 

(2) 
[11] 

 
 GRAND TOTAL/GROOTTOTAAL:  150 
 

 
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DATA FOR PHYSICAL SCIENCES GRADE 12 
PAPER 1 (PHYSICS) 

 
GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 12 

VRAESTEL 1 (FISIKA) 
 
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 

Speed of light in a vacuum 
Spoed van lig in 'n vakuum 

c 3,0 x 108 m·s-1 

Planck's constant 
Planck se konstante 

h 6,63 x 10-34 J·s 

Coulomb's constant 
Coulomb se konstante 

k 9,0 x 109 N·m2·C-2 

Charge on electron 
Lading op elektron 

e -1,6 x 10-19 C 

Electron mass 
Elektronmassa 

me 9,11 x 10-31 kg 

Permittivity of free space 
Permittiwiteit van vry ruimte 0ε  8,85 x 10-12 F·m-1 
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TABLE 2:  FORMULAE/TABEL 2:  FORMULES 
 
MOTION/BEWEGING 
 

tavv if Δ+=  2

2
1

i taΔtvΔx Δ+=  or/of 2

2
1

i taΔtvΔy Δ+=

xa2vv
2

i

2

f Δ+=  or/of ya2vv
2

i

2

f Δ+=  Δt
2

vvΔx fi ⎟
⎠
⎞

⎜
⎝
⎛ +

=  or/of Δt
2

vvΔy fi ⎟
⎠
⎞

⎜
⎝
⎛ +

=  

 
FORCE/KRAG 
 

maFnet =  mvp=  

if

net

mvmvp

ptF

−=Δ

Δ=Δ
 mgw =  

 

WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING  

 

xFW Δ= cosθ  mghU=           or/of      mghEP =  

2mv
2

1
K=        or/of       2

k mv
2

1
E =  

KWnet Δ=         or/of       knet EW Δ=  

 

if KKK −=Δ      or/of      kikfk EEE −=Δ  

t

W
P

Δ
=  FvP=  

 
WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG 
 

λ= fv   
f

1
T =   

s

s

L
L f

vv

vv
f

±
±

=     or/of    b

b

L
L f

vv

vv
f

±
±

=  

hfE=  

λ
=

c
hE  

sin
a

mλ
=θ  

ko E WE +=  
 

where/waar  
 

hf  E =  and/en 00 hfW = and/en 2

k mv
2

1
E =  
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ELECTROSTATICS/ELEKTROSTATIKA 
 

2

21

r

QkQ
F=  

2r

kQ
E =  

d

V
E =  

q

F
E =  

r

QkQ
U 21=  

q

W
V =  

C = 
V

Q
 C = 

d

Aε0  

 
ELECTRIC CIRCUITS/ELEKTRIESE STROOMBANE 
 

I

V
R=  

emf (ε ) = I(R + r) 

   
emk (ε ) = I(R + r) 

...RRR 21s ++=  

...
R

1

R

1

R

1

21p

++=  
I=q Δ t 

W = Vq  
 
W = VIΔ t  
 
W= I2RΔ t  
 

W= 
R

ΔtV2

 

Δt

W
P=   

 
P = VI 
 
P = I2R 

R

V
P

2

=  

 
ALTERNATING CURRENT/WISSELSTROOM 
 

2

max

rms

I
I =              /             

2

maks
wgk

I
I =  

 

2

V
V max

rms =            /           
2

V
V maks

wgk =  

rmsrmsaverage VP I=      /     wgkwgkgemiddeld VP I=  

 

RP 2

rmsaverage I=        /      RP 2

wgkgemiddeld I=  

 

R

V
P

2

rms
average =        /       

R

V
P

2

wgk

gemiddeld =  
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DATA FOR PHYSICAL SCIENCES GRADE 12 
PAPER 2 (CHEMISTRY) 

 
GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 12 

VRAESTEL 2 (CHEMIE) 
 
 
TABLE 1:  PHYSICAL CONSTANTS/TABEL 1:  FISIESE KONSTANTES 
 

NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE 

Standard pressure 
Standaarddruk 

θp  1,013 x 105 Pa 

Molar gas volume at STP 
Molêre gasvolume by STD 

V 22,4 dmm 3∙mol-1 

Standard temperature 
Standaardtemperatuur 

θT  273 K 

Charge on electron 
Lading op elektron 

e -1,6 x 10-19 C 

 
 
TABLE 2:  FORMULAE/TABEL 2:  FORMULES 
 

M

m
n=  

V

n
c =   

 
or/of  
 

MV

m
c =  

q = I∆ t 
 
W = Vq 

θ
anode

θ
cathode

θ
cell EEE −=   /  θ

anode
θ
katode

θ
sel EEE −=  

 
or/of 
 

θ
oxidation

θ
reduction

θ
cell EEE −=   /  θ

oksidasie
θ
reduksie

θ
sel EEE −=  

 
or/of  
 

θ
agent reducing

θ
agent oxidising

θ
cell EEE −=   /  θ

ddelreduseermi
θ

ddeloksideermi
θ
sel EEE −=  
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TABLE 4A: STANDARD REDUCTION POTENTIALS 
TABEL 4A: STANDAARD- REDUKSIEPOTENSIALE 

Half-reactions/Halfreaksies θ

E  (V) 

F2(g) + 2e ⇌ 
− 2F + 2,87 − 

Co
3+

 + e ⇌ 
− 

Co + 1,81 
2+ 

H2O2 + 2H
+
 +2e ⇌ 

− 2H2 +1,77 O 

MnO
−
4  + 8H

+
 + 5e ⇌ 

− Mn
2+

 + 4H2 + 1,51 O 

Cℓ2(g) + 2e ⇌ 
− 2Cℓ + 1,36 − 

Cr2
−2

7O  + 14H
+
 + 6e ⇌ − 2Cr

3+
 + 7H2 + 1,33 O 

O2(g) + 4H
+
 + 4e ⇌ 

− 2H2 + 1,23 O 

MnO2
 
+ 4H

+
 + 2e ⇌ 

− 
Mn

2+
 + 2H2 + 1,23 O 

Pt
2+

 + 2e ⇌ − Pt + 1,20 

Br2(ℓ) + 2e ⇌ 
− 

2Br + 1,07 − 

NO
−
3  + 4H

+
 + 3e ⇌ 

− NO(g) + 2H2 + 0,96 O 

Hg
2+

 + 2e ⇌ 
− Hg(ℓ) + 0,85 

Ag
+
 + e ⇌ 

− Ag + 0,80 

NO
−
3  + 2H

+
 + e ⇌ 

− NO2(g) + H2 + 0,80 O 

Fe
3+

 + e ⇌ 
− Fe + 0,77 

2+ 

O2(g) + 2H
+
 + 2e ⇌ 

− H2O + 0,68 2 

I2 + 2e ⇌ 
− 2I + 0,54 − 

Cu
+
 + e ⇌ 

− Cu + 0,52 

SO2 + 4H
+
 + 4e ⇌ 

− S + 2H2 + 0,45 O 

2H2O + O2 + 4e ⇌ 
− 4OH + 0,40 − 

Cu
2+

 + 2e ⇌ 
− Cu + 0,34 

SO
−2

4  + 4H
+
 + 2e ⇌ 

− SO2(g) + 2H2 + 0,17 O 

Cu
2+

 + e ⇌ 
− Cu + 0,16 

+
 

Sn
4+

 + 2e ⇌ 
− Sn + 0,15 

2+ 

S + 2H
+
 + 2e ⇌ 

− 
 H2 + 0,14 S(g) 

2H
+
 + 2e ⇌ 

− H2 0,00 (g) 

Fe
3+

 + 3e ⇌ 
− Fe − 0,06 

Pb
2+

 + 2e ⇌ 
− Pb − 0,13 

Sn
2+

 + 2e ⇌ 
− Sn − 0,14 

Ni
2+

 + 2e ⇌ 
− Ni − 0,27 

Co
2+

 + 2e ⇌ 
− Co − 0,28 

Cd
2+

 + 2e ⇌ 
− Cd − 0,40 

Cr
3+

 + e ⇌ 
− Cr − 0,41 

2+
 

Fe
2+

 + 2e ⇌ 
− Fe − 0,44 

Cr
3+

 + 3e ⇌ 
− Cr − 0,74 

Zn
2+

 + 2e ⇌ 
− Zn − 0,76 

2H2O + 2e ⇌ 
− H2(g) + 2OH − 0,83 − 

Cr
2+

 + 2e ⇌ − Cr − 0,91 

Mn
2+

 + 2e ⇌ 
− Mn − 1,18 

Aℓ3+
 + 3e ⇌ 

− Aℓ − 1,66 

Mg
2+

 + 2e ⇌ 
− Mg − 2,36 

Na
+
 + e ⇌ 

− Na − 2,71 

Ca
2+

 + 2e ⇌ 
− Ca − 2,87 

Sr
2+ 

+ 2e ⇌ 
− Sr − 2,89 

Ba
2+

 + 2e ⇌ 
− Ba − 2,90 

Cs
+
 + e ⇌ 

-
 Cs - 2,92 

K
+
 + e ⇌ 

− K − 2,93 

Li
+
 + e ⇌ 

− 
Li − 3,05 
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TABLE 4B: STANDARD REDUCTION POTENTIALS 
TABEL 4B: STANDAARD- REDUKSIEPOTENSIALE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Half-reactions/Halfreaksies θ

E  (V) 

Li
+
 + e ⇌ 

− 
Li − 3,05 

K
+
 + e ⇌ 

− K − 2,93 

Cs
+
 +  e ⇌ 

− Cs − 2,92 

Ba
2+

 + 2e ⇌ 
− Ba − 2,90 

Sr
2+ 

+ 2e ⇌ 
− Sr − 2,89 

Ca
2+

 + 2e ⇌ 
− Ca − 2,87 

Na
+
 + e ⇌ 

− Na − 2,71 

Mg
2+

 + 2e ⇌ 
− Mg − 2,36 

Aℓ3+
 + 3e ⇌ 

− Aℓ − 1,66 

Mn
2+

 + 2e ⇌ 
− Mn − 1,18 

Cr
2+

 + 2e ⇌ − Cr − 0,91 

2H2O + 2e ⇌ 
− H2(g) + 2OH − 0,83 − 

Zn
2+

 + 2e ⇌ 
− Zn − 0,76 

Cr
3+

 + 3e ⇌ 
− Cr − 0,74 

Fe
2+

 + 2e ⇌ 
− Fe − 0,44 

Cr
3+

 + e ⇌ 
− Cr − 0,41 

2+
 

Cd
2+

 + 2e ⇌ 
− Cd − 0,40 

Co
2+

 + 2e ⇌ 
− Co − 0,28 

Ni
2+

 + 2e ⇌ 
− Ni − 0,27 

Sn
2+

 + 2e ⇌ 
− Sn − 0,14 

Pb
2+

 + 2e ⇌ 
− Pb − 0,13 

Fe
3+

 + 3e ⇌ 
− Fe − 0,06 

2H
+
 + 2e ⇌ 

− H2 0,00 (g) 

S + 2H
+
 + 2e ⇌ 

− 
 H2 + 0,14 S(g) 

Sn
4+

 + 2e ⇌ 
− Sn + 0,15 

2+ 

Cu
2+

 + e ⇌ 
− Cu + 0,16 

+
 

SO
−2

4  + 4H
+
 + 2e ⇌ 

− SO2(g) + 2H2 + 0,17 O 

Cu
2+

 + 2e ⇌ 
− Cu + 0,34 

2H2O + O2 + 4e ⇌ 
− 4OH + 0,40 − 

SO2 + 4H
+
 + 4e ⇌ 

− S + 2H2 + 0,45 O 

Cu
+
 + e ⇌ 

− Cu + 0,52 

I2 + 2e ⇌ 
− 2I + 0,54 − 

O2(g) + 2H
+
 + 2e ⇌ 

− H2O + 0,68 2 

Fe
3+

 + e ⇌ 
− Fe + 0,77 

2+ 

NO
−
3  + 2H

+
 + e ⇌ 

− NO2(g) + H2 + 0,80 O 

Ag
+
 + e ⇌ 

− Ag + 0,80 

Hg
2+

 + 2e ⇌ 
− Hg(ℓ) + 0,85 

NO
−
3  + 4H

+
 + 3e ⇌ 

− NO(g) + 2H2 + 0,96 O 

Br2(ℓ) + 2e ⇌ 
− 

2Br + 1,07 − 

Pt
2+

 + 2 e ⇌ 
− Pt + 1,20 

MnO2
 
+ 4H

+
 + 2e ⇌ 

− 
Mn

2+
 + 2H2 + 1,23 O 

O2(g) + 4H
+
 + 4e ⇌ 

−
 2H2 + 1,23 O 

Cr2
−2

7O  + 14H
+
 + 6e ⇌ 

− 2Cr
3+

 + 7H2 + 1,33 O 

Cℓ2(g) + 2e ⇌ 
− 2Cℓ + 1,36 − 

MnO
−
4  + 8H

+
 + 5e ⇌ 

− Mn
2+

 + 4H2 + 1,51 O 

H2O2 + 2H
+
 +2 e ⇌ − 2H2 +1,77 O 

Co
3+

 + e ⇌ 
− 

Co + 1,81 
2+ 

F2(g) + 2e ⇌ 
− 2F + 2,87 − 
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TABLE 3: THE PERIODIC TABLE OF ELEMENTS 
TABEL 3: DIE PERIODIEKE TABEL VAN ELEMENTE

1 
(I) 

2 
(II) 

3 
 

 

4 
 

5 
 

6 
 

7 
 

8 
 

9 
 

10 
 

11 
 

12 
 

13 
(III) 

14 
(IV) 

15 
(V) 

16 
(VI) 

17 
(VII) 

18 
(VIII) 

2
,1

 1 

H 
1 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  2 

He 
4 

1
,0

 3 

Li 
7 

1
,5

 4 

Be 
9 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2
,0

 5 

B 
11 

2
,5

 6 

C 
12 

3
,0

 7 

N 
14 

3
,5

 8 

O 
16 

4
,0

 9 

F 
19 

 10 

Ne 
20 

0
,9

 11 

Na 
23 

1
,2

 12 

Mg 
24 

          1
,5

 13 

Aℓ 
27 

1
,8

 14 

Si 
28 

2
,1

 15 

P 
31 

2
,5

 16 

S 
32 

3
,0

 17 

Cℓ 
35,5 

 18 

Ar 
40 

0
,8

 19 

K 
39 

1
,0

 20 

Ca 
40 

1
,3

 21 

Sc 
45 

1
,5

 22 

Ti 
48 

1
,6

 23 

V 
51 

1
,6

 24 

Cr 
52 

1
,5

 25 

Mn 
55 

1
,8

 26 

Fe 
56 

1
,8

 27 

Co 
59 

1
,8

 28 

Ni 
59 

1
,9

 29 

Cu 
63,5 

1
,6

 30 

Zn 
65 

1
,6

 31 

Ga 
70 

1
,8

 32 

Ge 
73 

2
,0

 33 

As 
75 

2
,4

 34 

Se 
79 

2
,8

 35 

Br 
80 

 36 

Kr 
84 

0
,8

 37 

Rb 
86 

1
,0

 38 

Sr 
88 

1
,2

 39 

Y 
89 

1
,4

 40 

Zr 
91 

 

41 

Nb 
92 

1
,8

 42 

Mo 
96 

1
,9

 43 

Tc 
 

2
,2

 44 

Ru 
101 

2
,2

 45 

Rh 
103 

2
,2

 46 

Pd 
106 

1
,9

 47 

Ag 
108 

1
,7

 48 

Cd 
112 

1
,7

 49 

In 
115 

1
,8

 50 

Sn 
119 

1
,9

 51 

Sb 
122 

2
,1

 52 

Te 
128 

2
,5

 53 

I 
127 

 54 

Xe 
131 

0
,7

 55 

Cs 
133 

0
,9

 56 

Ba 
137 

 

57 

La 
139 

1
,6

 72 

Hf 
179 

 

73 

Ta 
181 

 

74 

W 
184 

 

75 

Re 
186 

 

76 

Os 
190 

 

77 

Ir 
192 

 

78 

Pt 
195 

 

79 

Au 
197 

 

80 

Hg 
201 

1
,8

 81 

Tℓ 
204 

1
,8

 82 

Pb 
207 

1
,9

 83 

Bi 
209 

2
,0

 84 

Po 
 

2
,5

 85 

At 
 

 86 

Rn 
 

0
,7

 87 

Fr 
 

0
,9

 88 

Ra 
226  

89 

Ac 
 

                              

58 

Ce 
140 

59 

Pr 
141 

60 

Nd 
144 

61 

Pm 
 

62 

Sm 
150 

63 

Eu 
152 

64 

Gd 
157 

65 

Tb 
159 

66 

Dy 
163 

67 

Ho 
165 

68 

Er 
167 

69 

Tm 
169 

70 

Yb 
173 

71 

Lu 
175 

 

       

90 

Th 
232 

91 

Pa 
 

92 

U 
238 

93 

Np 
 

94 

Pu 
 

95 

Am 
 

96 

Cm 
 

97 

Bk 
 

98 

Cf 
 

99 

Es 
 

100 

Fm 
 

101 

Md 
 

102 

No 
 

103 

Lr 
 

Atomic number 
Atoomgetal 

    29 

   Cu 
    63,5 

1
,9

  Symbol 
 Simbool 
 

Electronegativity 
Elektronegatiwiteit 

Approximate relative atomic mass 
Benaderde relatiewe atoommassa 
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