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PAPER ONE

KWV 01

QUESTION 2 (Start on a new page.)

Block A of mass m is connected to block B of mass 7,5 kg by a light inextensible rope
passing over a frictionless pulley. Block B is initially held at a height of 1,5 m above the
ground, while block A is initially stationary on the ground, as shown in the diagram

below.

ceiling l
B
7.5 kg
A 1,5m
m l ground

When block B is released, it moves vertically downwards and strikes the ground with a
velocity of 3,41 m-s™.

Ignore the effects of friction.

2.1 Show, by means of a calculation, that the magnitude of the acceleration of

block B was 3,88 m-s™ while the block was moving vertically downwards. (3)
22 Draw a labelled free-body diagram showing ALL the forces acting on block B

immediately after it was released. (2)
23 State Newton's Second Law of Motion in words. (2)
24 Calculate the value of m by applying Newton's Second Law to EACH BLOCK

while they are in motion. )
2.5 Calculate the maximum height above the ground reached by block A. (5)

[17]
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QUESTION 3 (Start on a new page.)

Ball A is dropped from rest from the top of a building 15,2 m high.

After ball A has fallen 3,2 m, a second ball B is projected vertically upwards from the
ground. After a while, the two balls strike the ground at the SAME time.

Ignore the effects of air resistance.

S - .- ©QA __

152 m

3.1 Define the term free fall.
32 Calculate the:
3.2.1 Time taken for ball A to strike the ground

3.2.2 Magnitude of the velocity with which ball B was projected from the
ground

33 On the same system of axes, draw position-time graphs to show the motions
of both ball A and ball B from the instant ball A is dropped until the time it
reaches the ground.

Take the ground as the zero position.
Label the graphs A and B.

Clearly indicate the following on the graphs:

e The starting time for each ball
e The initial position of each ball
e The time when the balls strike the ground

)

()
[13]
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QUESTION 4 (Start on a new page.)

Trolley A of mass 7,2 kg moves to the right at 0,4 m-s™ in a straight line on a horizontal
floor. It collides with a stationary trolley B of mass 5,3 kg.

After the collision, the trolleys lock together and move to the right, as shown in the
diagram below.

Ignore any frictional effects.

After collision

Before collision

04m-s"’
A —_— B

7.2 kg @ 5,3 kg

41 State the principle of conservation of linear momentum in words.
42 Calculate the magnitude of the:
421 Velocity of the trolleys immediately after the collision

422 Average net force exerted by trolley A on trolley B during the
collision, if the collision time is 0,02 s

WIS TUTORING 0826727928
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QUESTION 5 (Start on a new page.)

An electric motor pulls a 20 kg crate from rest at point A up an inclined plane by means
of a light inextensible rope. The inclined plane makes an angle of 18° with the
horizontal. B, C and D are points on the inclined plane and the distance between
points A and C is 15,6 m, as shown in the diagram below.

The motor exerts a constant force of 96,8 N parallel to the inclined plane on the rope.

A constant frictional force of 13,5 N acts on the crate as it is moves on the inclined
plane.

51 Define a non-conservative force.

5.2 Use ENERGY PRINCIPLES to calculate the speed of the crate when it
reaches point C.

53 Calculate the minimum average power dissipated by the electric motor to pull
the crate from point A to point C.

When the crate reaches point C, the rope breaks. The crate continues moving up the
inclined plane, comes to a stop at point D, and then slides down the plane past point B.

54 Draw a labelled free-body diagram for the crate as it slides down the plane
past point B.
5.5 Draw a velocity-time graph for the entire motion of the crate starting from

point A until it passes point B again on its motion down the inclined plane.

e XS T TORING 08261727928

(4)
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QUESTION 6 (Start on a new page.)

6.1 A car moves at a constant velocity of 22 m-s™ on a straight horizontal road
TOWARDS a stationary device, which can both emit and detect sound waves.
The device emits sound waves with a frequency of 24 000 Hz. These sound
waves are reflected off the car and the reflected sound waves are then
detected by the device, as shown in the diagram below.
22m-s’
_—
Z \ Emitted waves
DEVICE
©) ©) Reflected waves
6.1.1 State the Doppler effect in words. (2)
6.1.2 If the speed of sound in air is 340 m-s™, calculate the frequency of
the reflected sound waves detected by the device. (6)
6.2 The spectral lines observed for a distant star show that the star is moving
away from Earth. Explain, by referring to frequency, how one can deduce that
the star is moving away from Earth. (2)
[10]
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QUESTION 7 (Start on a new page.)

Two point charges, X and Y, are held 0,03 m apart, as shown in the diagram below.
The charge of X is -7,2 x 10 C, while the charge of Y is +7,2 x 10° C.

-7,2x10°C +7,2x10°C
X@&--mmmmmme e Y
0,03m
1.3 State Coulomb's law in words. (2)
12 Draw the net electric field pattern due to the two point charges. (3)
73 Calculate the magnitude of the electrostatic force that Y exerts on X. 3)

A third point charge, Z, of unknown positive charge, is positioned 0,01 m to the left of
point charge X on the line joining point charges X and Y, as shown in the diagram

below.
-72x10°C +7,2x10°C
Z X Y
. * .
P .L_ __________________ |
0,01 m 0,03 m
7.4 Draw a labelled vector diagram to show the directions of the electric fields at
the point where X is positioned. (2)
75 The magnitude of the resultant electric field at the point where X
is positioned is 4,91 x 10°N-C™.
Calculate the magnitude of charge Z. (%)
[13]
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QUESTION 8 (Start on a new page.)

A battery with unknown emf (€) and unknown internal resistance (r) is connected to

three resistors, a high-resistance voltmeter, two switches and two ammeters of
negligible resistance, as shown below.

—1_
/T

A - .. X S -
ool 30
v )
_/
-
S

2Q0 jeo—e- 50Q

8.1 State Ohm's law in words.
Both switch S4 and switch S, are CLOSED. The reading on ammeter A4 is 1,5 A.
8.2 Calculate the:

8.2.1 Reading on the voltmeter

822 Reading on ammeter A,

8.2.3 Power dissipated in the 3 Q resistor

Switch S§4 is now OPENED, while switch S, remains CLOSED. The reading on
ammeter Az is now 3,64 A.

8.3 Calculate the emf of the battery.
Switch S, is now OPENED, while switch §4 is CLOSED.

8.4 How does the voltmeter reading change? Choose from INCREASES,
DECREASES or REMAINS THE SAME.

Explain the answer.

WIS TUTORING 0826727928

(4)
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QUESTION 9 (Start on a new page.)

91 The simplified sketch below represents an AC generator with the coil initially
horizontal between the poles of a magnet. X and Y are two points on the caoll,
while A is one of the poles of the magnet.

When the coil of the generator rotates clockwise between the two poles of the
magnet, the direction of the induced current is from X to Y, as shown above.

9.1.1 Is A the NORTH POLE or the SOUTH POLE of the magnet? (1)

912 The coil is now rotated through 180°.

Will the direction of the current be from X to Y or from Y to X? (1)
9.13 Sketch an emf-time graph for TWO complete rotations of the cail,
starting from the position of the coil as shown in the diagram
above. (3)
9.2 An electrical device is connected to an AC generator. The rms potential

difference across the device is 200 V and the maximum current passing
through the device is 6 A.

Calculate the:

9.2.1 Resistance of the device (4)
9.22 Energy consumed by the device in two hours (4)
[13]
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QUESTION 10 (Start on a new page.)

In a photoelectric investigation, light of different frequencies was radiated on each of
two metals, A and B. The graph of maximum kinetic energy of the ejected electrons
from metal A and the frequency of the incident photons is shown below.

Point X on the graph represents an unknown maximum kinetic energy.
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_ 5 12,54 g

Frequency (x 10" Hz)
101 Write down the numerical value of the gradient of the graph. (1
10.2 Define the term work function. (2)
10.3 Calculate the:
10.3.1 Work function of metal A (3)
10.3.2 Value of X shown on the graph (4)

104 How will EACH of the following be affected if light of frequency
12,54 x 10" Hz, but of higher intensity, is used?

Choose from INCREASES, DECREASES or NO EFFECT.
10.4.1 The value of X (1)
104.2 The number of photoelectrons emitted per unit time (1)

Metal B has a larger work function than metal A.

10.5 Redraw the graph above in your ANSWER BOOK. (Do NOT include values
on the axes.) Label this graph as A.

On the SAME set of axes, sketch the graph for metal B. Label this graph

as B. (2)
[14]
TOTAL: 150
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KWV 02
QUESTION 2 (Start on a new page.)

Crate P of mass 1,25 kg is connected to another crate, Q, of mass 2 kg by a light
inextensible string. The two crates are placed on a rough horizontal surface. A
constant force F of magnitude 7,5 N, acting at angle 6 to the horizontal, is applied on
crate Q, as shown in the diagram below.

The crates accelerate at 0,1 m-s™ to the right.

F=75N

Crate P experiences a constant frictional force of 1,8 N and crate Q experiences a
constant frictional force of 2,2 N.

2.1 State Newton's Second Law of Motion in words.
2.2 Draw a labelled free-body diagram for crate P.
2.3 Calculate the magnitude of:

231 The tension in the string

232 Angle 6

e XS T TORING 08261727928

)

(4)

(3)
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QUESTION 3 (Start on a new page.)

A ball is thrown vertically upwards from the top of a building of height 26 m with a
velocity of 12 m-s™. On its way down, the ball passes a door which has a height of
1,9 m and then strikes the ground, as shown in the diagram below.

Ignore the effects of air friction.

12 m-s™ !

S R Uy S S U S S S S S Sy

25m oo
o
19m 3
l ground
3.1 Define the term free fall.
3.2 Calculate the:
324 Time taken for the ball to reach its maximum height

322 Velocity with which the ball strikes the ground

323 Time it took the ball to move from the top of the door to the ground
3.3 Draw a velocity versus time graph for the motion of the ball from the moment

that the ball is thrown upwards until it strikes the ground. Use the ground as

zero reference.

Clearly indicate the following on your graph:

e The velocity with which the ball was thrown upwards

e Time taken by the ball to reach its maximum height
e The velocity with which the ball strikes the ground

WIS TUTORING 0826727928
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Ignore all frictional e
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QUESTION 4 (Start on a new page.)

Trolley X of mass 1,2 kg travels at 8 m-s™ east and collides with trolley Y of mass
0,5 kg which is initially at rest.

The velocity-time graph below shows the velocity of trolley X before, during and after

VELOCITY-TIME GRAPH FOR TROLLEY X

421

422

e XS T TORING
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41 State the principle of conservation of linear momentum.

4.2 Calculate the magnitude of the:

Velocity of trolley Y immediately after the collision

Average net force that trolley X exerts on trolley Y during the

collision

43 Is the collision ELASTIC or INELASTIC?

Explain the answer by means of suitable calculations.

08261727928

(5)
[14]
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QUESTION 5 (Start on a new page.)

A 12 kg block is initially at rest at point A at the bottom of a ROUGH inclined plane.
The block is pulled up the incline by a constant force F acting parallel to the incline.
The block reaches point B, which is at a vertical height of 4,5 m above the horizontal,
with a speed of 2,25 m-s™. See the diagram below.

B
F
45m
A
5.1 Define the term non-conservative force. (2)
5.2 Draw a labelled free-body diagram for the block when it is pulled up the
inclined plane. (4)

5.3 Calculate the total work done on the block by the NON-CONSERVATIVE
forces when the block moved from point A to point B. (4)

The same constant force F now moves the block at a CONSTANT VELOCITY across a
rough horizontal surface from point B to point C, as shown below. Force F acts parallel
to the horizontal surface.

12kg |—>F

w

45m

A

The magnitude of the constant frictional force acting on the block while moving from
point B to point C is 42 N LARGER than the magnitude of the constant frictional force
acting on the block when it moves from point A to point B.

54 Calculate the distance from point A to point B. (5)
[13]
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QUESTION 6 (Start on a new page.)

A learner investigates the relationship between the observed frequency and the
frequency of sound waves emitted by a stationary source.

The learner moves towards the source at a constant velocity and records the observed
frequency (f.) for a given source frequency (fs) . This process is repeated for different
frequencies of the source, with the learner moving at the same constant velocity each
time.

The graph below shows how the observed frequency changes as the frequency of
sound waves emitted by the source changes.

L
N
=
0 >
fs (Hz)
6.1 Name the phenomenon illustrated by the graph.
6.2 Name ONE application in the medical field of the phenomenon in
QUESTION 6.1.

6.3 Write down the type of proportionality that exists between f. and fs, as
illustrated by the graph.

6.4 The gradient of the graph obtained is found to be 1,06.

If the speed of sound in air is 340 m-s”, calculate the magnitude of the
velocity at which the learner approaches the source.

The investigation is now repeated with the learner moving at a HIGHER constant
velocity towards the sound source.

6.5 Copy the graph above in your ANSWER BOOK and label it as A. On the
same set of axes, sketch the graph that will be obtained when the learner is
moving at the HIGHER velocity. Label this graph as B.

(2)
[10]
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QUESTION 7 (Start on a new page.)

A charged sphere M is suspended from a ceiling by a light inextensible, insulated
string.

Another charged sphere N, of mass 2,04 x 10° kg and carrying a charge of
+ 8,6 x 10 C, hangs STATIONARY vertically below sphere M. The centres of the
spheres are 0,3 m apart, as shown in the diagram below.

EZ:::::::::::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::|ceiling

74 State Coulomb's law in words. (2)
7.2 State whether the charge on sphere M is POSITIVE or NEGATIVE. (1)
7.3 Draw a labelled free-body diagram for sphere N. (2)
7.4 Calculate the magnitude of the charge on sphere M. (5)
7.5 How does the electrostatic force that sphere M exerts on sphere N compare to
that exerted by sphere N on sphere M with respect to:
7:5.1 Magnitude (1)
752 Direction (1)
Point X is 0,1 m vertically below the centre of sphere N, as shown below.
[Ennn e e nnnnr s nnnnn e rcelling
0,3m
@ -------- 0,1m
I
X
7.6 Calculate the net electric field at point X. (5)
7]
WIS TUTORING 0826727928 16
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QUESTION 8 (Start on a new page.)

The circuit diagram below shows four resistors connected to a battery of emf € and
internal resistance r. The resistances of the ammeter and the connecting wires are
negligible, while the voltmeters have very high resistances.

3,5

>

<

1
L

1

I

|

CHIH

=
o/

QD 30 10

20 40
8.1 State Ohm's law in words.
Switch S is CLOSED.
8.2 The reading on the ammeter is 3,5 A.
8.2.1 Calculate the total external resistance of the circuit.
8:2.2 Calculate the reading on voltmeter V;.
8.2.3 How does the reading on voltmeter V, compare to the reading on
voltmeter V;? Choose from SMALLER THAN, EQUAL TO or
GREATER THAN.
8.3 A learner concludes that the emf of the battery is equal to the reading on

voltmeter V;.

8.3.1 Define the term emf.

8.3.2 Is the learner's conclusion CORRECT? Choose from YES or NO.
8.3.3 Give a reason for the answer to QUESTION 8.3.2.

e XS T TORING 08261727928
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Switch S is now removed and replaced by voltmeter V,, as shown in the circuit

diagram below.
—

3Q 10

®

2Q 4Q

8.4 How will EACH of the following change?
(Choose from INCREASES, DECREASES or REMAINS THE SAME.)
8.4.1 The power dissipated by the 4 Q resistor
842 The reading on voltmeter V,

8.5 Explain the answer to QUESTION 8.4.2.

WIS TUTORING 0826727928

(1)

(4)
[20]
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QUESTION 9 (Start on a new page.)

fromY to X?

frequency of 20 Hz.

diagram above.

a resistance of 32 Q.

e XS T TORING

9:1 The diagram below shows the initial position of the coil in a simple
DC generator. The coil is rotated in an anticlockwise direction, as shown.

Direction of rotation

9.1.1 Name the component in this generator that ensures that the
induced current in the external circuit is in one direction only.

9.1.2 Is the direction of the induced current from X to Y or

A maximum voltage of 90 V is generated when the coil is rotating at a

913 Write down the time taken for the coil to complete ONE rotation.

914 The coil starts rotating from the initial position, as shown in the
Sketch a graph of output voltage versus time for one complete
rotation of the coil. Indicate the maximum voltage and the relevant
time values on the graph.

9.2 Wall sockets supply rms voltage and current.

A 220 V AC voltage is supplied from a wall socket to an electric kettle having

Calculate the average energy dissipated by the kettle in TWO minutes.

08261727928

(4)
[11]
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QUESTION 10 (Start on a new page.)

Light is incident on the cathode of a photoelectric cell connected to a battery and a
sensitive ammeter, as shown below.

_ Light incident on

mﬁ - cathode

Ak
P\

@)

101 What conclusive evidence about the nature of light is provided by the
photoelectric effect?

The cathode has a work function of 3,42 x 107'° J.
10.2 Define the term work function.
Light of frequency 5,96 x 10'* Hz is shone onto the cathode.

10.3 Calculate the maximum Kkinetic energy of an electron ejected from the
cathode.

10.4 The ammeter registers a constant current of 0,012 A.

Calculate the minimum number of photons of light that strike the cathode in a
10 s period.

10.5 The intensity of the incident light is now INCREASED. How will this change
affect the reading on the ammeter?

Choose from INCREASES, DECREASES or REMAINS THE SAME.
Explain the answer.

TOTAL:

WIS TUTORING 0826727928

(1)

)

4)

(3)
[14]
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KWV 03
QUESTION 2 (Start on a new page.)

A man faces difficulty while swimming in a dam. During the rescue operation,
an inflated tube attached to a helicopter by a rope is dropped from the helicopter.

The man, of mass 70 kg, holds onto the inflated tube of mass 4 kg, while the helicopter
is flying horizontally at a CONSTANT speed. An average frictional force of 300 N is
exerted on the man-tube combination while they are dragged horizontally along the
surface of the water by the helicopter. The rope makes an angle of 50° with the surface
of the water, as shown in the diagram below.

Assume that the rope is inextensible and massless, and the water of the dam does not
flow.

man-tube combination

21 State Newton's First Law of Motion in words.

2.2 Draw a free-body diagram of the man-tube combination while they are being
dragged.

2.3 Calculate the tension in the rope.

2.4 How will the answer to QUESTION 2.3 change if the helicopter
ACCELERATES while dragging the man? The frictional force and the angle
between the rope and the surface of the water remain the same.

Choose from INCREASES, DECREASES or NO CHANGE. Give a reason for
the answer.

In another rescue operation, the inflated tube of mass 4 kg is dropped from the
stationary helicopter and it strikes the water at a speed of 16 m-s™. The tube sinks
vertically downwards into the water to a depth of 0,8 m and then rises to the surface.
The rope hangs loosely.

rope

inflated tube

man
2:5 Calculate the magnitude of the average upward force exerted on the inflated
tube while it is sinking. Assume that the average upward force is constant for
the motion. (5)
[17]
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QUESTION 3 (Start on a new page.)

A small disc, C, is thrown vertically upwards at a speed of 15 m-s™ from the edge of
the roof of a building of height 30 m. AFTER 0,5 s, a small ball B is shot vertically

upwards from the foot of the building at a speed of 40 m-s™ in order to hit disc C.

Ignore the effects of air resistance.

30m

A 4

3:1 Explain the term projectile. (2)
3.2 Calculate the:

321 Time taken by disc C to reach its maximum height (3)

3.2.2 Maximum height above the ground reached by disc C (4)
3.3 Calculate the time from the moment that disc C was thrown upwards until

the time ball B hits the disc. (6)
3.4 On the same set of axes, sketch graphs of velocity versus time for disk C

and ball B from the moment that disc C was thrown upwards until

ball B hits disc C.

Label the graph for ball B as B and the graph for disc C as C.

Clearly indicate the following on the graphs:

« The initial velocities of ball B and disc C

e The time at which ball B was shot upward

¢ The time at which disc C reaches its maximum height

¢ The time at which ball B hits disc C (5)

[20]
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QUESTION 4 (Start on a new page.)

41 What is meant by an isolated system in physics? (2)
During an experiment, a rocket of unknown mass is mounted on a toy cart of mass

20 kg. The cart-rocket combination moves at a constant speed of 2,5 m-s™ along a
horizontal floor.

At a certain instant, the rocket is fired horizontally in the direction of motion at a speed

of 30 m-s™. As a result, the cart slows down to a speed of 0,6 m-s™', as shown in the
diagram below.

Ignore frictional effects.

25m-s” 30 m-s™
1
. 0,6 m-s =
& — -

After rocket is fired

Before rocket is fired

4.2 Use relevant physics principles to explain why the firing of the rocket will slow
down the cart. (2)
4.3 Calculate the mass of the rocket at the instant the rocket was fired from the
toy cart. (5)
[9]
e LS. T TORING 0826424928 23
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QUESTION 5 (Start on a new page.)

Arrestor beds are used to help moving trucks to come to a stop when their brakes fail.

The driver of a 30 000 kg truck driving down a steep road drives onto an ASCENDING
arrestor bed inclined at 28° to the horizontal, as shown in the diagram below.

ascending arrestor bed

5.1 State the work-energy theorem in words. (2)

The truck with failed brakes passes point A at the beginning of the arrestor bed at a
speed of 33 m-s™'. The average frictional force on the truck is 31 000 N while the truck
moves up the arrestor bed.

Ignore the rotational effects of the wheels.

5.2 Give a reason why the net work done on the truck, while moving on the
arrestor bed, is negative. (1)

53 Use ENERGY PRINCIPLES to calculate the minimum length of the arrestor
bed needed to bring the truck to a stop. D)

The diagram below shows the same truck entering a DESCENDING arrestor bed
inclined at 28° to the horizontal. The initial speed of the truck and the average frictional
force on the truck are 33 m-s™ and 31 000 N respectively.

descending arrestor bed

54 Which arrestor bed, ASCENDING or DESCENDING, will be able to stop the
truck in a shorter distance?

Explain the answer in terms of the forces acting on the truck. (3)

WIS TUTORING 0826727928 24
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QUESTION 6 (Start on a new page.)

A car moves at a constant speed of 10 m-s’ TOWARDS a stationary sound source.
The sound source emits sound waves of frequency 880 Hz.

A sound detector A is attached to the car and another sound detector B is attached to
the sound source. Detector B detects the sound waves reflected from the car.

The speed of sound in air is 340 m-s™.

B
sound source
6.1 State the Doppler effect in words. (2)
6.2 Calculate the wavelength of the sound waves emitted by the source. (3)
6.3 Calculate the frequency of the sound waves detected by detector A. (4)

The sketch graph below shows the frequency recorded by detector A.

r s
N
=
— A
o
C
o
-3
O
o
—
(TN
Time (s)

6.4 Redraw the graph above for detector A in your ANSWER BOOK. On the
same set of axes, sketch the graph of the frequency recorded by detector B.
Label this graph as B. (2)
(1]
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QUESTION 7 (Start on a new page.)

Fiz) Two small, identical spheres, P and T, are placed a distance of 0,1 m apart,
as shown in the diagram below. P carries a charge of +3 x 10° C and T
carries a charge of -3 x 10° C.

+3x10°C Q P

0,1m

3x10°C O T

714 State Coulomb's law in words.
712 Draw the resultant electric field pattern due to the charges on P
and T.

A third charged sphere S of unknown charge Qs is placed a distance of
0,15 m from sphere T such that the three charged spheres are at the vertices
of a right-angled triangle.

The net electrostatic force on sphere T due to the other two charged spheres
has a magnitude of 10 N, as shown in the diagram below.

+3x10°C QP

10,1 m

: 10N

5 0,15 m Qs
'3X10-6C .I: —————————————————————————————— OS

713 Is charge Qs POSITIVE or NEGATIVE?

7.14 Calculate the number of electrons added to or removed from
sphere S to give it a charge of Qs.

WIS TUTORING 0826727928
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7.2 P is a variable point in the electric field of charged sphere A and r is the
distance between point P and the centre of sphere A. See the diagram below.
©
sphere A
A learner determines the magnitude of the electric field (E) at point P for
different values of r.
Sphere A is then replaced by another sphere, B, of a different charge.
Another set of results are obtained.
The graphs below are obtained from the results for sphere A and sphere B.
Ex is the magnitude of the electric field at a distance of 0,04 m from the centre
of charged sphere A.
A
e sphere B
O
=
w sphere A
Eaf--—---—--—---~-——-
1
I
1
1
1
1
1
I
[}
i
[}
l -
1 1
0 — o 2 m_2
0,042 =z
Use the graphs to answer the following questions.
7.21 State the proportionality between the magnitude of electric field E
. 1
at a point and —-.
P r (1)
122 Calculate E, if the numerical value of the gradient of the graph for
sphere A is 680. 4)
723 How does the magnitude of the charge on sphere B compare to
the magnitude of the charge on sphere A?
Choose from GREATER THAN, SMALLER THAN or EQUAL TO.
Give a reason for the answer. (3)
[20]
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QUESTION 8 (Start on a new page.)

In the circuit below a battery of UNKNOWN emf and an internal resistance of
0,5 Q is connected to two resistors of 4 Q and 8 Q each, and a resistor R of unknown
resistance.

Ignore the resistance of the connecting wires.

40 80
ﬁs
R

8.1 The three external resistors are ohmic conductors.

Explain the meaning of the term ohmic conductor. (2)
8.2 When switch S is OPEN, voltmeter V, reads 3,2 V.

Calculate the:

8.2.1 Current through the battery (3)

822 Emf of the battery (4)

8.3 When switch S is CLOSED, voltmeter V, reads 8,8 V.

8.3.1 Calculate the resistance of resistor R. %)
8.3.2 The battery becomes heated when voltmeter V, is replaced by a
connecting wire. Explain this observation. (3)
[17]
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QUESTION 9 (Start on a new page.)

9.1 The simplified sketch of an electric motor is shown below.

& pivot

magnet

commutator

carbon brushes

9.1 Write down the energy conversion that takes place in this motor. (1)
9.1.2 Is the motor above an AC motor or a DC motor? (1)
913 What is the function of the commutator in this motor? (1)

9.2 A resistor Y is rated 220 V, 100 W and is connected to a 220 V AC source, as
shown in the circuit below.

220V
&

9.2.1 Calculate the resistance of resistor Y. 3)

Another resistor Z with a rating 220 V, X W, is now connected in series to
resistor Y and to the same AC source. See the diagram below.

220V
&

vz -

The power dissipated by resistor Y changes to 80 W, while its resistance
remains constant.

922 Calculate the power rating X of resistor Z, assuming that resistor Z
has constant resistance. (6)
[12]
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QUESTION 10 (Start on a new page.)

101 The apparatus illustrated in the simplified diagram below is used to
demonstrate the photoelectric effect.

incident light
/

/|/L|

10.11

Define the term photoelectric effect.

Incident light of frequency 1,2 x 10'° Hz is shone onto the metal plate and
electrons are emitted.

Calculate the:

10.1.2

10.1.3

Number of photoelectrons emitted in one second if the total
energy transferred by the light to the metal plate per second is
1,75x10° J

Maximum speed of a photoelectron if the threshold frequency of
the metal plate is 9,09 x 10" Hz

10.2 Briefly explain how an emission spectrum is formed in terms of energy

transitions

WIS TUTORING

TOTAL:

0326427928

(2)
[13]
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KWV 03

QUESTION 2 (Start on a new page.)

A 20 kg block is placed on a rough surface inclined at 30° to the horizontal. A constant
force F, acting parallel to the surface, is applied on the block so that the block moves
up the incline at a CONSTANT VELOCITY of 2 m's™'. Refer to the diagram below.

A constant kinetic frictional force of 18 N acts on the block.

2.1 State Newton's First Law in words.
2:2 Draw a labelled free-body diagram for the block.
23 Calculate the magnitude of force F.

Force F is removed when the block reaches point X on the surface. The block
continues to move up the surface and comes to rest momentarily at point Y.

Assume that the kinetic frictional force acting on the block remains at 18 N as it moves
from point X to point Y.

24 Write down the net force acting on the block as it moves from Xto Y.

2.5 Calculate the distance between points X and Y.

e XS T TORING 08261727928
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QUESTION 3 (Start on a new page.)
A hot-air balloon is moving upwards at a CONSTANT UNKNOWN speed.

3.1 Is the hot air balloon in free fall? Choose from YES or NO.

Give a reason for the answer. (2)

200 m

ground

When the balloon is 200 m above the ground, a small stone A is dropped from the
balloon. See the diagram above. Another small stone B is dropped 5 s later from the
balloon while the balloon is still moving upwards at constant velocity.

Stone A strikes the ground at a speed of 62,68 m-s™.

Ignore air resistance.

3.2 Calculate the:

32.1 Speed of the hot air balloon (3)
322 Time it takes stone A to strike the ground (3)
323 Distance between the hot-air balloon and stone B at the instant
when stone A strikes the ground (6)
3.3 On the same set of axes, draw position-time graphs for both the hot-air
balloon and stone A from the moment the stone is dropped until it strikes the
ground.

Use the ground as zero reference.

Label your graphs BALLOON and A. (4)
[18]
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QUESTION 4 (Start on a new page.)

A ball X, of mass 10 kg, is moving eastwards with a velocity of 2 m-s™. It collides
ELASTICALLY with another ball, Y, of mass 2 kg which was moving with an unknown
velocity vy (Diagram A). Immediately after the collision, ball X comes to rest and ball Y
moves eastwards with a kinetic energy of 36 J (Diagram B).

Ignore friction.

DIAGRAM A i DIAGRAM B
- e N
® ®  ® ®  w
2m-s’ Vy 0m-s" 36 J
Before collision After collision S
41 Explain the meaning of the term elastic collision. (2)
4.2 Calculate velocity vy. %)
The balls were in contact with each other for 0,1 s during the collision.
43 Calculate the magnitude of the force that ball X exerted on ball Y during the
collision. 3)
[10]
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QUESTION 5 (Start on a new page.)

A 2 kg box is released from rest at point P, 5 m above the ground. It slides down a
smooth frictionless curved track PQ. See the diagram below.

P

L J barrier
Y > o
=R

10m

A

5.1 State the principle of conservation of mechanical energy in words.

5.2 Use the PRINCIPLE OF CONSERVATION OF MECHANICAL ENERGY to
calculate the speed of the box when it reaches point Q.

The box passes point Q and moves 10 m on a rough horizontal surface before striking
a barrier at point R at a speed of 4 m-s™.

53 Use ENERGY PRINCIPLES to calculate the magnitude of the average
frictional force acting on the box as it moves from Q to R.

The barrier exerts an impulse of 14 N-s to the LEFT on the box when the box strikes
the barrier.

54 Calculate the change in kinetic energy of the box after striking the barrier.

WIS TUTORING 0826727928

(5)
[14]

34

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

QUESTION 6 (Start on a new page.)

The siren of a stationary ambulance emits sound waves at a constant frequency of
680 Hz. A man is standing with a detector that records the wavelength of the sound
emitted by the siren, as shown in the diagram below.

The speed of sound in air is 340 m-s™.

6.1 Calculate the wavelength of the detected sound. (3)
The ambulance now moves at a constant speed along the road TOWARDS the man.

The detector now records the wavelength of the sound, which differs from the previous
reading by 0,05 m.

6.2 State the Doppler effect. (2)

6.3 How would EACH of the following have changed when the ambulance
approached the detector compared to when the ambulance was stationary?

Choose from INCREASED, DECREASED or NO CHANGE.

6.3.1 Distance between the wave fronts (1)
6.3.2 Frequency of the detected waves (1)
6.4 Calculate the speed of the ambulance. (5)
[12]
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QUESTION 7 (Start on a new page.)
768 A small neutral sphere acquires a charge of -1,95 x 10° C.

A4 Were electrons ADDED TO or REMOVED FROM the sphere?

112 Calculate the number of electrons which were added or removed.
713 Define the term electric field at a point.
7.14 Calculate the magnitude of the electric field at a point 0,5 m from

the centre of the charged sphere.

12 Two point charges, g4 and g, are fixed 0,02 m apart. The magnitude of
charges g4 and g is the same and q, is NEGATIVELY charged.

The small charged sphere with the charge of -1,95 x 10° C is placed at
point P, 0,03 m east of charge g, as shown in the diagram below. The sphere
at point P experiences a net electrostatic force of 1,38 N west.

, . -1,95x10° C \
——0,02Mm—>«——0,03m —»
AR T PO <—eoP W E
q1 q2 Fe=1,38N

S

Calculate the magnitude of the charge on q..

WIS TUTORING 0826727928

(9)
[14]

B 1)

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

QUESTION 8 (Start on a new page.)

resistance r.

P 576 W

| i
i |
! 1 €E=12V

Ol
| |
1

24Q

The resistance of the connecting wires and the ammeter is negligible.

Q

The battery in the circuit shown below has an emf of 12 VV and an unknown internal

6Q

©

Switch S is OPEN.

8.1 Write down the reading on:
8.1.1 Voltmeter V;
8.1.2 Voltmeter V,

Switch S is now CLOSED.

8.2 Define the term power.
Calculate the:
8.3 Resistance of resistor X

8.4 Total EXTERNAL resistance of the circuit

Explain the answer.

e XS T TORING
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08261727928

Choose from INCREASES, DECREASES or NO EFFECT.

The reading on the ammeter is 1,2 A and the power dissipated in resistor X is 5,76 W.

8.5 Reading on voltmeter V,

A length of wire of negligible resistance is used to connect point P to point Q in the
circuit.

8.6 How will the reading on voltmeter V, be affected?

(4)
[19]
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QUESTION 9 (Start on a new page.)

A simplified diagram of an AC generator connected to a 25 Q resistor is shown below.
The coil rotates anticlockwise.

25Q
9.1 Name the component that distinguishes this generator from a DC generator. (1)
9.2 In which direction will the induced current flow in section XY of the coil?
Choose from Xto Y OR Y to X. (2)
The graph below shows the output voltage of the generator for one cycle of rotation of
the cail.
A
100 [===%3 T
&
> 0 >
t(s)
-100
v
9.3 Define the term rms potential difference. (2)
94 Calculate the rms current in the circuit. (4)
9.5 Calculate the average power dissipated in the 25 Q resistor. (3)
WIS TUTORING 0826424928 B 1)
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The speed of rotation of the coil in the generator is now DOUBLED.

9.6 Copy the set of axes below in your ANSWER BOOK and sketch the graph of
output voltage versus time for 0,1 s.

A
200
100+
s J . .
> 0,025 005 0,075 0,1 t(s)
-100—
-200
v
(3)
[15]
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QUESTION 10 (Start on a new page.)

The relationship between frequency (f) and maximum Kinetic energy (Ekmax) Of
photoelectrons emitted from two cathodes, M and N, of different photoelectric cells is
investigated. The graphs below have been obtained from the results.

10.1

10.2

10.3

104

WIS TUTORING 0826727928

10,40

f(x 10" Hz)

5,16

v

W — — — — — = A e

Ek (max) (X 10-19 J) 8.

Define the term threshold frequency.

How does the maximum Kkinetic energy of photoelectrons emitted from
cathode N compare to the maximum Kinetic energy of those emitted from
cathode M when light of a frequency greater than 10,40 x 10'* Hz is shone on
each of the cathodes?

Choose from GREATER THAN, SMALLER THAN or EQUAL TO.

Calculate the value of frequency fy indicated on the graph.

The experiment is now repeated for cathode M using light of frequency f, but
of higher intensity. How will EACH of the following be affected?

Choose from INCREASES, DECREASES or NO EFFECT.
10.4.1 The y-intercept of the graph
10.4.2 The number of photoelectrons emitted per unit time

104.3 The maximum Kinetic energy of the emitted photoelectrons

TOTAL:

(1)
(1)

(1)
[12]
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KWV 04
QUESTION 2 (Start on a new page.)

An 8-kg block, on a rough horizontal surface, is connected to a 2-kg block by a light
inextensible string passing over a frictionless pulley, as shown below. The 8-kg block
moves at a constant speed when pulled by a 29,6 N horizontal force to the right.
The frictional force acting on the 8-kg block is 10 N.

F=296N

8 kg ’

2 kg
21 State Newton's Second Law of Motion in words. (2)
2.2 Draw a labelled free-body diagram for the 8-kg block. (5)
2.3 Calculate the tension in the string. 3)

The 29,6 N horizontal force is now increased to 50 N.

2.4 Apply Newton's Second Law to EACH block and calculate the:

241 Magnitude of the acceleration of the 8-kg block (5)
242 Tension in the string (2)
[17]
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QUESTION 3 (Start on a new page.)

A ball, of mass 0,06 kg, is thrown vertically upwards from the balcony of a building, 3 m
above the ground. The ball reaches a maximum height h above the ground, as shown
in the diagram below.

Ignore the effects of air resistance.

ground

3.1 Name the force acting on the ball while it is in free fall. (1)

The velocity-time graph below represents the motion of the ball from the instant it is
thrown upwards until it hits the ground.

A
“o
E [A\1,02
> 0 T —»>
5 5 Time (s)
2 :
Q) 1
= :
v
32 Write down the acceleration of the ball at time t = 1,02 s. (2)
3.3 Consider the areas As and A; shown in the graph above. Write down the
numerical value represented by the DIFFERENCE in areas As and Aa. (1
34 Calculate the:
3.4.1 Speed at which the ball is thrown upwards (3)
342 Height h (4)

After hitting the ground, the ball bounces vertically upwards and reaches a new
maximum height in 1,1 s.

35 Calculate the work done by the ground on the ball while the ball is in contact
with the ground. (6)
[17]
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4.1

4.2

QUESTION 4 (Start on a new page.)

A simple rocket system consists of two parts, A of mass 3m, and B of mass 2m, as
shown in the diagram below. B is stacked on top of A.

B B
y I S
A
3m %V l "
3m

BEFORE EXPLOSION AFTER EXPLOSION

State the principle of conservation of momentum in words.

The rocket is travelling vertically upwards at a constant speed v when an internal
explosion causes A to move DOWNWARDS at a speed %v.

Ignore ALL external forces on the rocket.

Calculate the velocity of B in terms of v immediately after the internal
explosion.

The graph below shows the average force exerted by A on B during the internal
explosion as a function of time.

©®)

Z &
3
S
()
(o))
o
2
<
0 +
Time (s)
4.3 Name the physical quantity represented by the area under the graph. (1)
44 Redraw the graph in your ANSWER BOOK. On the same set of axes, sketch
the graph of the average force that B exerts on A as a function of time. (2)
[10]
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QUESTION 5 (Start on a new page.)
A demolition ball is used by a crane to break the wall of a building.

The demolition ball, of mass 1 250 kg, is lifted by the crane to a point R at a height of
5,8 m above its lowest position in 60 s.

Ignore air friction.

IMIMIDIIN

wall
541 Define the term power in words.
52 Calculate the average power dissipated by the crane in lifting the demolition

ball to point R.
The demolition ball is released from point R and strikes the wall at the lowest point of
its swing. The ball then moves 0,25 m HORIZONTALLY into the wall before coming to
rest.
53 Define the term conservative force.

54 Is the force which the wall exerts on the ball a CONSERVATIVE or a
NON-CONSERVATIVE force?

55 State the energy conversion that takes place during the downward swing of
the demolition ball.

5.6 Using energy principles, calculate the magnitude of the average force exerted
on the ball while it moves into the wall.

WIS TUTORING 0826727928

)

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

A learner in a car, moving at a constant speed of 10 m-s™ along a straight horizontal
road, records the frequency of sound emitted by a distant stationary source.

The learner then repeats the recording of the frequency of the sound when the car
travels at a new constant speed of 20 m-s™.

The graph below, not drawn to scale, is obtained from the results.

= 700,04

679,14

658,24

Recorded frequency (Hz

0 10 20 gspeed of car (ms™)

6.1 State the Doppler effect. (2)
6.2 Use the graph to answer the following questions.

6.2.1 Write down the frequency of the sound emitted by the stationary

source.
Give a reason for the answer. (2)
6.2.2 In which direction is the car moving relative to the source?
Choose from TOWARDS or AWAY.
Give a reason for the answer. (2)
6.2.3 Calculate the speed of sound in air. (5)
[11]
i LS T T ORING 0826427928 45

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

QUESTION 7 (Start on a new page.)

Two charged spheres, R and S, are both stationary on a smooth, insulated surface
inclined at an angle of 25° to the horizontal. Sphere S, of mass 0,01 kg and carrying a
charge of -6 x 10 C, is connected to a 0,03 m long, light inextensible string attached
to point P at the top of the incline.

Sphere R, carrying a charge of +5 x 10 C, is held such that the distance between the
centres of the spheres is r, as shown in the diagram below.

Ignore the effects of friction.

Sphere R exerts an electrostatic force of magnitude 1,2 x 10 N on sphere S.

7.1 State Coulomb's law in words.
1.2 Calculate the distance r between the spheres.
7.3 Draw a labelled free-body diagram for sphere S.

7.4 Calculate the:
741 Tension in the string

742 Net electric field at point P

WIS TUTORING 0826727928
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QUESTION 8 (Start on a new page.)

Three resistors are connected to a battery with an unknown emf and unknown internal
resistance r, as shown below.

Ignore the resistance of the connecting wires.

—— i ———————

40 aQ

7Q

[ ]
[ ]

8.1 In the definition of the emf of a battery given below, (a) and (b) represent
missing words or phrases.

The emf of the battery is the maximum (a) ... supplied by a battery per (b) ....
passing through it.

Write down (a) and (b) in your ANSWER BOOK and next to each the missing
word or phrase.

With switch S CLOSED, the voltmeter reads 2,63 V.
8.2 Calculate the equivalent external resistance of the circuit.
Switch S is now OPENED and the voltmeter reads 2,8 V.
8.3 Calculate:
8.3.1 The internal resistance of the battery

8.3.2 The emf of the battery

e XS T TORING 08261727928
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QUESTION 9 (Start on a new page.)

The diagram below is a simplified representation of an AC generator. The coil is
rotated in a clockwise direction in the magnetic field.

9.1

9.2
93

94

/lj
’
.
’

Coil

Y
Write down the name of component X.
Write down the function of component Y.

Use the relevant principle to explain why an emf is induced in the coil when
the coll is rotated in the magnetic field.

The coil rotates CLOCKWISE from the position shown in the diagram.
In which direction will current be induced in segment PQ of the coil?

Choose from 'P to Q' or'Q to P'.

The output voltage versus time graph below was obtained for the above generator.

A

311

Output voltage (V)

-311
\4

The output voltage is generated at a frequency of 50 Hz.

9.5 Calculate the time t indicated in the above graph. (3)
9.6 The generator is now connected to an appliance with a resistance of 100 Q.
Calculate the energy dissipated when the appliance is in operation for
ONE minute. %)
[14]
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Ex(max) of an emitted photoelectron

(x 107°)
L

QUESTION 10 (Start on a new page.)

When light of various frequencies is incident on the metal cathode of a photocell,
photoelectrons are emitted from the surface of the cathode.

The graph below shows the relationship between the maximum kinetic energy (Exmax))
of an emitted photoelectron and the wavelength of the incident light.

16,04 HHH 5 e

1

14,0

12,0 =ENE

L~

10,0}

soff

6,0 f— = —

40

=

2,0 B

R oS

H ;

| I |

| 1 | | | i | |

05 10 15 20 25 30 35 40 45 5,0
Wavelength (x 107 m)

a

10.1 Use the graph to determine the maximum Kinetic energy of the emitted
photoelectron when the wavelength of the incident light is 1,0 x 107 m. (1)
10.2 What relationship between the maximum kinetic energy of the emitted
photoelectron and the wavelength of the incident light can be deduced from
the graph? (2)
10.3 Define the term work function in words. (2)
10.4 Use the graph to calculate the work function of the metal used as cathode of
this photocell. (4)
10.5 Calculate the maximum Kinetic energy of the emitted photoelectron when the
wavelength of the incident light is 0,5 x 107" m. (4)
[13]
TOTAL: 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
Tt :
el o
Pohe e Al R
mgzzaof/;r;?ed?: ,rﬁt\grde Me 5,98 x 10% kg
P s e :
e :
Eonpaptat k
P :
ERcaiiiess . 6.11x10° kg

WIS TUTORING 0826127928

20

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING
V§ =V +aAt Ax = v, At +1aAt® or/of Ay = v, At +1aAt?
V, +V V, +V, )
v.” =V’ +2aAx orfof v, =v,> +2aAy | DX =( B ]At or/of Ay =r L JN
\ J \
FORCE/KRAG
F.e =Ma p=mv
fsmax =psN fk =pkN
F.elAt =Ap
Ap=my,- my, w=mg
M M
F=62 oo F=Gg™M2 | g-G2;  orof g=G>
d r d r
WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING
W =FAxcos6 U=mgh or/of E,= mgh
1 1 W, =AK or/of W, = AE,
K= 5 mv? or/of  E, =§mv2
AK =K, -K; orlof AE, =E; —E
Wi = AK+AU or/of W, = AE; + AE, :%
Pave = FVave / Pgemid r I:Vgemid

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

1
v="Ffi P
' f
MV g orlof § NEY%
fL_v:vs . fL_Vi\/b by E=hf or/of E:h)—c

E=W; +Eman OF E=W;+K,,, Where

E=hf and W, =hf, and E, ., = %mvﬁm or K. = %mvﬁax
E=W; + Epasy Of E=W, + K, Waar

1
E=hf en W;=hf; en E = §mV§m of Kias = Emvfm,@
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ELECTROSTATICS/ELEKTROSTATIKA

kQ,Q kQ
"7 E=F
L el

q q
n=9 or/of n=8

e d.

ELECTRIC CIRCUITS/ELEKTRIESE STROOMBANE

V emf(g)=1(R+r)
B e
I emk (e)=I(R+r)
R.=R,+R, +
1 1 1 q=IAt
—= 4 —4
R, Ry R,
W =Vq P:ﬂ
At
W=ViAt
P=VI
W = I"RaAt
i P=I'R
V=R pie
R

ALTERNATING CURRENT/WISSELSTROOM

I Pave = Vm1sIm1s /
I _ _maks
wgk
V2 P IﬁnsR /
V
V _ Vmaks 2
WS | Pl VI;\s /

P

gemiddeld — ngkIwgk

P

12
gemiddeld = IwgkR

P

gemiddeld —

V2

wgk

R

WIS TUTORING
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PAPER TWO

KWV 01

QUESTION 2 (Start on a new page.)

Study the table below and answer the questions that follow.

T
H—C|3 —iC—H
H H H H
H H H H | |
A | |1 | Bl H—C—C—C—0O—H
H—C—C—C—C—C—H [
] l H H H
H H H H
H—Cl:—H
H
C | C4HsO D | CH3(CH3)4sCHCH,
E | CxHYO;
241 Define the term unsaturated hydrocarbon. (2)
22 Write down the:
2:2:4 Letter that represents an UNSATURATED hydrocarbon (1)
2.22 IUPAC name of compound A (3)
223 IUPAC name of the POSITIONAL isomer of compound B (2)
224 IUPAC name of compound D (2)
225 Balanced equation, using MOLECULAR FORMULAE, for the
complete combustion of compound A (3)
2.3 The formula C4HgO represents two compounds that are functional isomers of
each other.
2.3.1 Define the term functional isomer. (2)
232 Write down the STRUCTURAL FORMULAE of each of these
two FUNCTIONAL isomers. (4)
2.4 A 2g sample of compound E contains 1,09 gcarbon and
0,18 g hydrogen. The molecular mass of compound E is 88 g-mol™.
Determine the molecular formula of compound E by means of a calculation. (6)
[23]
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QUESTION 3 (Start on a new page.)

Learners investigate the boiling points of the four organic compounds given below.

ORGANIC COMPOUND MOLECULAR MASS (g-mol™)
Butanone 72
Butan-1-ol 74
Propanoic acid 74
2-methylpropan-1-ol 74

341 Define the term boiling point.

3.2 Which compound, butan-1-ol or 2-methylpropan-1-ol, will have the higher

boiling point? Fully explain the answer.

The curves P, Q, R and S below were obtained from the results of the investigation.

X represents a specific temperature.

A
X --—-—------------------—-—-—-—-—-_—_—_—_—.: ------ - P
I””‘
,’
- ———————— Q

O R
o / ,l
— ’
o ¢ /7
] s
- ’
® ._A'______._S
- / 7/
(/]
Q.
=
(H]
[t

Time (minute)

33 Which physical property is represented by temperature X?
34 Which curve (P, Q, R or S) represents:

3.4.1 Butanone

3.4.2 Propanoic acid

3.4.3 2-methylpropan-1-ol
35 Give a reason for the answer to QUESTION 3.4.2.

WIS TUTORING 0826727928
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(2)

(4)

[11]
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QUESTION 4 (Start on a new page.)

41 The flow diagram below shows different organic reactions.
P, Q and R are organic compounds.

Alcohol P Reaction 4 | T—
A
Reaction 3
Compound R Reaction 2 Br2| Reaction 1
(major product) HCe
A

1,2-dibromo-2-methylpropane

Reaction 1 is an addition reaction.

Write down:

411 The TYPE of addition reaction (1)

412 ONE observable change which occurs in the container during the
reaction (1)

413 The STRUCTURAL FORMULA of compound Q (2)

Consider reaction 2.
414 Write down the IUPAC name of compound R. (2)
For reaction 3, write down:

415 A balanced equation using STRUCTURAL FORMULAE for the
organic compounds (6)

416 The IUPAC name of alcohol P (2)

Reaction 4 is an elimination reaction.

417 Write down the TYPE of elimination reaction. (1)
42 Butan-1-ol reacts with propanoic acid in the presence of a catalyst.
Write down the:
421 TYPE of reaction that takes place (1)
422 IUPAC name of the organic product formed (2)
[18]
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QUESTION 5 (Start on a new page.)

Consider the following decomposition reaction that takes place in a sealed
2 dm? container:

2N;05(g) — 4NOx(g) + OiA(g)

The graph below shows how the concentrations of N,Os(g) and NO,(g) change with
time.

Concentration-time graph

300 T
250
|E 2 -
° | g | A
©° 2008 o
E B /r
S B 3 Za
X 150 Eancs #
{ =
=2 P
s ot E
s 100 //.’ .. B dhizNeREl
Q p
= / =
° Al
o 4 e B
50 7
/
0 >
200 400 600 800
Time (s)
5.1 Refer to the graph above and give a reason why curve A represents the

change in the concentration of NO2(g).
52 Consider the statement below:

The rate of decomposition of N,Os(g) is half the rate of formation of NO,(g).

Is this statement TRUE or FALSE? Give a reason for the answer.

WTS TUTORING 0826727928

(1

(2)
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5.4.1

542

e XS T TORING

53 Calculate the:

5.3.1 Mass of NO(g) present in the container at 400 s
532 Average rate of production of O,(g) in mol-dm™-s”in 700 s
54 The Maxwell-Boltzmann distribution curve for the N,Os(g) initially present in

the container is shown below.

»
>

Number of particles

Kinetic energy

The initial concentration of the N,Os(g) is now INCREASED.

Redraw the distribution curve above in the ANSWER BOOK and
label this curve as P.

On the same set of axes, sketch the curve that will be obtained for
the higher concentration of N2Os(g). Label this curve as Q.

Will the rate of decomposition of NyOs(g) at the higher
concentration be HHGHER THAN, LOWER THAN or EQUAL TO
the original rate of decomposition? Explain the answer using the
collision theory.

08261727928

(4)
4)

)

(3)
[16]
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QUESTION 6 (Start on a new page.)

One mole of pure hydrogen iodide gas, HI(g), is sealed in a 1 dm® container at 721 K.
Equilibrium is reached according to the following balanced equation:

2HI(g) = Ha(g) + Ix(g)
It is found that 0,11 moles of I(g) are present at equilibrium.

6.1 State Le Chatelier's principle.

6.2 Determine the number of moles of EACH of the following at equilibrium:
6.2.1 Ha(9)
6.2.2 HI(g)

6.3 The equilibrium constant, K, at 721 K is 0,02.

The temperature of the container is now increased to 850 K.
The equilibrium constant, K., at 850 K is 0,09.

6.3.1 Is the forward reaction EXOTHERMIC or ENDOTHERMIC?

6.3.2 Fully explain the answer to QUESTION 6.3.1.

(1)

(1)

6.3.3 Calculate the mass of HI(g) present at the new equilibrium at
850 K. (8)
[16]
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QUESTION 7 (Start on a new page.)

| The conductivity of three acid solutions, A, B and C, as shown below is
investigated at the same temperature.

0,1 mol-dm™H,S04(aq)
B | 0,1 mol-dm™ HNOs(aq)
0,1 mol-dm™ CH3COOH(aq)

The brightness of the bulb in the apparatus shown below is used as a
measure of the conductivity of the solutions.

— Carbon electrode

—Acid

The acid solutions are electrolytes.
7.1.1 Define the term electrolyte.
The brightness of the bulb for each of the solutions is compared.

712 In which solution, A or B, will the bulb be brighter? Give a reason
for the answer by referring to the types of acids.

7.1.3 In which solution, B or C, will the bulb be brighter? Give a reason
for the answer by referring to the types of acids.

e XS T TORING 08261727928
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A2 A hydrochloric acid solution, HC{(aq), is standardised by titrating it against
25 cm® of a 0,04 mol-dm™ sodium carbonate solution Na,COs(aq). At the
endpoint, it is found that 19,5 cm® of HC{(aq) has reacted.

The balanced equation for the reaction is:

Na,COs(aq) + 2HCt(aq) — 2NaCl(aq) + CO,(g) + H,O(f)

f.2:
122

Calculate the concentration of the HC{(aq).

Suppose a few drops of water were present in the burette before it
was filled with the hydrochloric acid solution.

How will the volume of the HC! solution needed to reach the

endpoint be affected?

Choose from GREATER THAN, SMALLER THAN or REMAINS
THE SAME. Give a reason for the answer.

A concentrated household product, ChemClean, contains ammonia as the

main cleaning agent. To determine the amount of ammonia present in 1 dm

3

of ChemClean, the following procedure is followed:

20 cm?® of ChemClean is added to a 250 cm? flask. The flask is then filled to
the 250 cm?® mark with distilled water.

ChemClean

~

1 dm?®

20 cm?
Concentrated
ChemClean

VAR

istilled water

250 cm?® diluted
ChemClean

The diluted solution is titrated against the hydrochloric acid solution of the
concentration as calculated in QUESTION 7.2.1.

During the titration, 22 cm?® of the diluted ChemClean solution is neutralised
by 18,7 cm? of the HC! solution. The balanced equation for the reaction is:

723
724

WIS TUTORING

NHs(aq) + HCl(aq) — NH;(aq) + Ct™(aq)

Calculate the mass of ammoniain 1 d

Will the pH of the solution at the end

m* of ChemClean.

of the titration be GREATER

THAN 7, EQUAL TO 7 or LESS THAN 77?
Write down the relevant equation as motivation for the answer.

0326427928

(3)
[21]
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QUESTION 8 (Start on a new page.)
Learners want to identify an unknown metal X using a standard half-cell, X| X2,

They set up an electrochemical cell under standard conditions using two half-cells, as
shown in the diagram below.

O
(
" \_—_‘—Hz(g)
) ¢ 3 4
X—
() \/ \ Platinum
\v" ‘~-~l - -
= e ) He@)

The initial emf of this cell is 1,20 V.

8.1 State the standard conditions under which this cell functions. 3)
8.2 State ONE function of component Y. (1)
After the cell has operated for some time, it is found that the mass of electrode X has
increased.

8.3 Identify X by means of a suitable calculation. (5)
8.4 Write down the oxidation half-reaction that takes place in this cell. (2)

Half-cell X|X*" is now replaced by an Au|Au** half-cell.

The initial emf of the cell is now 1,50 V. As the cell operates, the Au electrode
increases in mass.

8.5 Arrange the oxidising agents, X**, Au* and H*, in order of increasing
strength.
Fully explain the answer. 3)
[14]
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QUESTION 9 (Start on a new page.)

The simplified electrolytic cell below is used to electroplate a metal spring. Zinc nitrate,
Zn(NO3),(aq), is used as an electrolyte and R is an electrode.

9.1

9.2

9.3

9.4

Power
supply

Metal spring

Zn(NOs)y(aq)——

Define the term electrolytic cell.

Which electrode (R or METAL SPRING) is the ANODE? Give a reason for the

answer.
Write down the:

9.3.1 Equation for the half-reaction occurring at the metal spring

9:3.2 NAME or FORMULA of a suitable metal that can be used as

electrode R

Explain the answer to QUESTION 9.3.2.

WIS TUTORING

0326427928

TOTAL:

()

(2)

(2)
[l
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KWV 02
QUESTION 2 (Start on a new page.)

A to F in the table below represent six organic compounds.

CHs; H
|
CH3—C—CH—2Br H—C—H
A CH CH B T
g ke CHe—C—C=C—C—H
CHs CH, H
i i
(4 CHg_CHQ —'CHQ—CI: D CHg—CHQ"_Cl:
H CHs;
@)
[ CHz—CH,—CH,—CH;
E| CHs—CH,—CH,—C F |
| OH
OH
21 Write down the:
2:1.1 Letters that represent TWO organic compounds that are isomers of
each other (1)
2:1.2 Type of isomers (CHAIN, FUNCTIONAL or POSITIONAL)
identified in QUESTION 2.1.1 (1)
213 GENERAL FORMULA of the homologous series to which
compound B belongs (1)
214 NAME of the functional group of compound F (1)
22 Write down the IUPAC name of:
2.2 Compound A (3)
222 Compound B (2)
2:2.3 Compound C (2)
2.3 Compound F reacts with a carboxylic acid to form compound S in the
presence of a strong acid.
2.3 Write down the type of reaction that takes place. (1)
Compound S has an EMPIRICAL FORMULA of C3HgO and a molecular mass
of 116 g-mol™.
2.3.2 Write down the MOLECULAR FORMULA of the carboxylic acid. (3)
[13]
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QUESTION 3 (Start on a new page.)

3:1 The melting points of some organic compounds are given in the table below.
COMPOUND IUPAC NAME MELTING POINTS (°C)
A Propanone -95.4
B Butanone -86,9
& Pentan-2-one -77,8
D 3-methylbutanone -92
311 To which homologous series do the above compounds belong?
The melting points of compounds A, B and C are compared.
3.1.2 Write down the controlled variable for this comparison.
The melting points of compounds C and D are compared.
3:1.3 Fully explain the difference in the melting points of these two

3.2

WIS TUTORING

compounds.

The table below shows the results obtained from an experiment to determine
the vapour pressure of different STRAIGHT CHAIN primary alcohols at 300 K.

ALCOHOL VAPOUR PRESSURE (kPa)
CH;0H 16,8
C,Hs0H 7,88
C3H;0OH 2,8
C4HyOH 0,91
CsH11OH 0,88
CeH130H 0,124
3.2.1 Define the term vapour pressure.
322 Write down a suitable conclusion for this investigation.

32.3 Write down the IUPAC name of the alcohol with the HIGHEST
boiling point.

3.24 The experiment is now repeated at 320 K.

Will the vapour pressure of each compound INCREASE,
DECREASE or REMAIN THE SAME?

0326427928

(1)
[14]
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4.1

4.2

43

4.4

QUESTION 4 (Start on a new page.)

The flow diagram below shows how compound A can be used as a starting reactant to
prepare two different compounds.

L, IT and III represent three organic reactions.

e XS T TORING 08261727928

Compound A I Compound B
CHac(CHg)BrCHQCHg » C5H1o
(major product)
II
III
Compound C
CsH120

(major product)

Is compound A a PRIMARY, SECONDARY or TERTIARY haloalkane? Give a
reason for the answer.

Consider reaction 1.
421 Besides heat, write down the other reaction condition needed.
422 Write down the type of reaction that takes place.

423 Using STRUCTURAL FORMULAE for the organic compounds,
write down a balanced equation for the reaction.

Consider reaction II.

Write down the:

431 STRUCTURAL FORMULA of compound C

432 NAME or FORMULA of the inorganic reagent needed
433 Type of addition reaction that takes place

Consider reaction III.

441 Write down of the type of reaction that takes place.

442 Besides heat, write down the other reaction condition needed.

(1)
[13]
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QUESTION 5 (Start on a new page.)

Three experiments, A, B and C, are carried out to investigate some of the factors that
affect the rate of decomposition of hydrogen peroxide, H,Ox({).

The balanced equation for the reaction is:

2H,0,5(8) — 2H,0(8) + O4(g)

Identical samples of hydrogen peroxide are used in each experiment.

The conditions used in each experiment are summarised in the table below.

EXPERIMENT TEMPERATURE (°C)
A 25 Without catalyst
B 25 With catalyst
Cc 35 Without catalyst
51 In which experiment, A or B, is the reaction rate higher? Use the collision
theory to explain the answer.
52 The Maxwell-Boltzmann distribution curves, X and Y, for two of the above
experiments are shown below.
F 3
g X
=
(&
Q
© -
5 o N
o P 4 N
& . \
Qo ’ ¥
= 4 RN
- /, Fis
-4 Simi

Kinetic energy

Identify the curve (X or Y) that represents experiment C.

WIS TUTORING

0326427928
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3,6 s is collected in a syringe, as shown below.

53 The volume of oxygen gas, O,(g), produced in experiment B during the first

produced over a period of time in experiment A.

L] n | 1 L] L) | | ] L] L )
160 320 480 640 800 960 .
02(9) cm?®
5.3:1 Write down the volume of O,(g) collected in the syringe.
The balanced equation for the reaction is:
2H,0,(f) — 2H,0(f) + Ox(g)

9:32 Calculate the mass of water, H,O(f), that was produced during the
first 3,6 s. Take the molar gas volume to be 24 000 cm*mol”
at 25 °C.

54 The graph below, NOT drawn to scale, is obtained for the mass of oxygen gas

30 sto 36 s.

the interval 9 s to 20 s?

2,1 x10°mol-s™.

Calculate the value of time t on the graph.

e XS T TORING 08261727928

0,9-'\_ ______________________ : 1 i
0,8 . i | |
3 | | a |
c i | ! |
g’ 0’6- _______ | E i : i
< . : l :
9 P : | :
o i i ! i |
o 041 1 ! ! :
(2]} | ! ! | ! !
< g i ! ! |
= o5 : | :
U o — ; i 2 >
39 2 t 30 36
Time (s)
Use the information in the graph to answer the following questions:
541 Write down the rate of production of oxygen gas for the interval

542 Will the rate of the reaction in the interval 3 s to 9 s be GREATER
THAN, SMALLER THAN or EQUAL TO the rate of the reaction in

543 The average rate of decomposition of hydrogen peroxide is

(4)

()
[19]
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QUESTION 6 (Start on a new page.)

Carbon, C(s), reacts with sulphur, S(g), according to the following balanced equation:

C(s) + 2S(g) = CS(9) AH >0

The system reaches equilibrium at temperature T in a sealed 2 dm? container.

The K. value is 9,4 at temperature T.

6.1

State Le Chatelier's principle.

At equilibrium, 1 mole of carbon disulphide, CS,(g), is present in the container.

6.2

Calculate the concentration of S(g) present at equilibrium.

The volume of the container is now DOUBLED at temperature T. After a while, a NEW
equilibrium is established.

6.3

6.4
6.5

6.6

WIS TUTORING 0826727928

How will the amount of S(g) change as this new equilibrium is established?
Choose from INCREASES, DECREASES or REMAINS THE SAME.

Explain the answer to QUESTION 6.3 in terms of Le Chatelier's principle.

If the concentration of CS,(g) CHANGES by x mol-dm™, write down an
expression for the equilibrium constant, K., in terms of x.

Show ALL your workings. NO simplification or solving for x is required.

The reaction rate-time graph below represents further changes made to the
equilibrium mixture. The volume of the container is kept constant.

)

Forward reaction
- — = Reverse reaction

Reaction rate

ta ts th Time

6.6.1 What do the parallel lines between ta and tg represent?
6.6.2 What change was made to the equilibrium mixture at tg?
6.6.3 Give a reason for the sudden change in the reaction rate at tc.

6.6.4 Fully explain the answer to QUESTION 6.6.3.
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QUESTION 7 (Start on a new page.)

71 Ethanoic acid is a weak acid that reacts with water according to the following
balanced equation:
CH3COOH(aq) + H,O(f) = CHsCOO (aq) + H30O%(aq)
£ Define an acid in terms of the Lowry-Brgnsted theory. (2)
7.1.2 Give a reason why ethanoic acid is classified as a WEAK acid. (1)
£A.3 Write down the formulae of the TWO bases in the equation above. (2)
7.2 A flask contains 300 cm® of dilute sodium hydroxide, NaOH(aq), of
concentration 0,167 mol-dm™.
£:24 Calculate the number of moles of sodium hydroxide in the flask. (3)
Ethanoic acid of volume 500 cm® and of unknown concentration, X, is now
added to this flask to give a solution of volume 800 cm?®.
It is found that the pH of the mixture is 11,4.
The balanced equation for the reaction is:
NaOH(aq) + CH3;COOH(aq) — CH3COONa(aq) + H,O(t)
Calculate the:
7.2:2 Concentration of the OH™(aq) in the mixture 4)
123 Initial concentration, X, of the ethanoic acid solution (6)
(18]
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QUESTION 8 (Start on a new page.)

8.1 A piece of zinc (Zn) is placed in a test tube containing an acidified

permanganate solution, MnO,4 (aq). After some time, it is found that a redox
reaction has taken place.

Use the Table of Standard Reduction Potentials to answer the following
questions:

8:1.1 Write down the NAME or FORMULA of the reducing agent.

8.1.2 Refer to the relative strengths of the OXIDISING AGENTS to
explain why a redox reaction has taken place.

8.2 A standard electrochemical cell is set up as shown below.

8.2.1 Write down the function of component Y.

822 In which direction will electrons flow in the external circuit? Choose
from 'Ni to Mn' OR 'Mn to Ni'.

8.2.3 Calculate the initial emf of this cell.

8.24 Write down the balanced equation for the net cell reaction taking
place.

8.2.5 The concentration of Ni**(aq) is now increased.

Will the reading on the voltmeter INCREASE, DECREASE or
REMAIN THE SAME?

WIS TUTORING 0826727928

(1)
[13]
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QUESTION 9 (Start on a new page.)

The diagram below represents a simplified cell used for the electrolysis of
CONCENTRATED chromium(lll) chloride, CrCf;(aq). Electrodes R and T are made of
carbon.

Battery

Concentrated
CrCt;(aq)

The net cell reaction is: 2CrCe;(aq) — 2Cr(s) + 3Cl(Q)
9.1 Define the term electrolysis.

92 The graph below, NOT drawn to scale, represents the changes in the mass of
electrode T during electrolysis.

r N
B 5
- |
@ |
T I
2 !
o |
2 |
@ |
° !
73 |
24 i
1] |
= 22+ |

0 1 >

10
Time (hours)
9.2.1 Write down the half-reaction that takes place at electrode T.

A current of 2,5 A passes through the cell for 10 hours.

Calculate the:
922 Total charge that flows through the cell during this time
9.23 Value of X as shown on the graph

TOTAL:

e XS T TORING 08261727928

(6)
[13]
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KWV 03

QUESTION 2 (Start on a new page.)

The letters A to H in the table below represent eight organic compounds.

2.1

22

23

24

WIS TUTORING 0826727928

Br CH, H H

CHs CH, H H H H

C | Pent-2-ene D | CH3CH,CH,CHO

E | Butan-2-one F | 4,4-dimethylpent-2-yne

G |Butane H | CH3CH,CH,COOH

Write down the LETTER that represents a compound that:

294 Is a ketone
212 Has the general formula C,Hzn»

2:4.3 Is an isomer of 2-methylbut-2-ene

214 Has the same molecular formula as ethyl ethanoate
Write down the:

221 IUPAC name of compound A

222 STRUCTURAL FORMULA of compound F

For compound D, write down the:

2.3 Homologous series to which it belongs

232 NAME of its functional group

233 STRUCTURAL FORMULA of its functional isomer
For compound G, write down:

241 The IUPAC name of a chain isomer

242 A balanced equation, using molecular formulae, for its complete
combustion

(3)
[1°]

i2
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QUESTION 3 (Start on a new page.)

Learners investigate factors that influence the boiling points of organic compounds.
The boiling points of some organic compounds obtained are shown in the table below.

SAME.

Is this a fair comparison?

in compound F.

322 Explain the answer to QUESTION 3.2.1.

COMPOUND MOLECULAI} MASS BOILINoG POINT
(g-mol”) (°C)

A | Propane 44 -42

B Butane 58 -0,5

Cc Pentane 72 36

D | Methylbutane 72 28

E Ethanol 46 78

F Ethanal 44 20
3.1 Define the term boiling point.
3.2 The boiling points of compounds A, B and C are compared.

3.2.1 How do the boiling points vary from compound A to compound C?

Choose from INCREASES, DECREASES or REMAINS THE

3.3 The boiling points of compounds B, C and D are compared.

Choose from YES or NO. Give a reason for the answer.

3.4 The boiling points of compounds E and F are compared.
3.4.1 State the independent variable for this comparison.
3.4.2 Write down the name of the strongest Van der Waals force present

3:5 Which compound, D or E, has a higher vapour pressure? Give a reason for
the answer.
e LS. T TORING 06261727928

(2)
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QUESTION 4 (Start on a new page.)

41 Study the following incomplete equations for organic reactions I and 1I.

Compounds P and Q are ORGANIC compounds and T is an INORGANIC

compound.

CHs

1 |CH3CHCHCH; + NaOH (conc.) —» P + NaBr
| (major product)
Br

+ T

II | CH3COOH + compound Q — butyl ethanoate + H,O

WIS TUTORING 0826727928

For reaction I, write down the:

411 Type of reaction that takes place
412 IUPAC name of compound P

413 NAME or FORMULA of compound T
For reaction II, write down:

414 TWO reaction conditions needed

415 The STRUCTURAL FORMULA of compound Q

4
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4.2 The cracking of a long chain hydrocarbon, C1oH2,, takes place in test tube A,
as shown below.

<«—Br,(aq)

Two STRAIGHT CHAIN organic compounds, X and Z, are produced in
test tube A according to the following balanced equation:

CioHao(f) — 2X(g) + Z(9)
421 State the function of the Af,O4(s) in test tube A. (1)
The organic compounds, X and Z, are now passed through bromine water,

Bry(aq), at room temperature in test tube B. Only compound X reacts with the
bromine water.

422 Apart from gas bubbles being formed, state another observable
change in test tube B. (1)
423 Write down the TYPE of reaction that takes place in test tube B. (1)
424 Write down the molecular formula of compound Z. (3)
425 Write down the STRUCTURAL FORMULA of compound X. (3)
[17]
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QUESTION 5 (Start on a new page.)

Learners use the reaction of MgCOs(s) with EXCESS dilute HC{(aq) to investigate the

relationship between temperature and the rate of a chemical reaction.

The balanced equation for the reaction is:

MgCOs(s) + 2HCl(aq) — MgCly(aq) + COz(g) + H20(f)

The results obtained are represented in the graph below.

Graph of average rate of production of
CO; (in g'min™’) versus temperature

N
0,63

8 o5
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= == j SEs
2 04 SIEE /
[&] 1
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8E 03 : o
(0]
©
= 0,2
()]
©
g - s -
< 0,1 ;

—~ - -

0 —t i 1 i 1 i T
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Temperature (°C)

5.1 Define the term rate of reaction.
52 State TWO conditions that must be kept constant during this investigation.
5.3 Use the collision theory to explain the relationship shown in the graph.
54 The learners obtained the graph above using 5 g MgCOs;(s) with EXCESS
HCt at 40 °C.
Calculate the:
5.4.1 Time taken for the reaction to run to completion
542 Molar gas volume at 40 °C if 1,5 dm® CO. is collected in a syringe
WIS TUTORING 0826727928
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5.5 The graph below represents the Maxwell-Boltzmann distribution curve for
CO,(g) at 40 °C.

Number of CO, molecules

Kinetic energy

Redraw the graph above in the ANSWER BOOK. Clearly label the curve
as A.

On the same set of axes, sketch the curve that will be obtained for the CO»(g)
at 20 °C. Label this curve as B.

e XS T TORING 08261727928

(2)
[18]
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QUESTION 6 (Start on a new page.)

6.1 Initially, 4 moles Hy(g) and 4 moles I,(g) are allowed to react in a sealed
2 dm?® flask according to the following balanced equation:

Ha(g) + L(9) = 2HI(9) AH <0

The graph below shows the concentrations of Hy(g) and HI(g) versus time
during the reaction.

-
S~
".’E YHM
\
S vz
© N
= S
S o e T o n
=
o | \\
= 1 ! \\N
£ HI , I~
E— I
C ' :
3 : !
' 1
= H 1
o ' :
O ! :
0 >

t 1)
Time (s)
6.1.1 Write down the value of Y.

6.1.2 State Le Chatelier's principle.

6.1.3 Changes were made to the temperature of the flask at time t,.
Was the flask HEATED or COOLED?

6.1.4 Fully explain the answer to QUESTION 6.1.3.

6.2 The equation below represents the reversible reaction that takes place when
NO,(g) is converted to N,Oa4(g).

2NO5(9) = N2O4(9)

Initially, x mol of NO(g) is sealed in a 1 dm® container at 350 K. When
equilibrium is established at this temperature, 0,81 mol N2O4(g) is present in
the container.

6.2.1 Write down the meaning of the term reversible reaction.
6.2.2 Show that the equilibrium constant for this reaction is given by
0,81
(x-162)2

0,79 moles of N2O4(g) is now added to the equilibrium mixture above. When
the NEW equilibrium is established at 350 K, it is found that the amount of
NO,(g) increased by 1,2 moles.

6.2.3 Calculate the value of x.

WIS TUTORING 0826727928

(6)
[19]
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QUESTION 7 (Start on a new page.)

71

7.2

Two acids, HX and HY, of EQUAL CONCENTRATIONS are compared.
The pH of HX is 2,7 and the pH of HY is 0,7.

T B Define an acid in terms of the Lowry-Brgnsted theory. (2)

32 Which acid, HX or HY, is STRONGER? Give a reason for the
answer. (2)

.13 Acid HX ionises in water according to the following equation:
HX(aq) + H20(t) = H;O"(aq) + X (aq)

The K, value for the reaction is 1,8 x 10° at 25 °C.

Is the concentration of the hydronium ions HIGHER THAN,

LOWER THAN or EQUAL TO the concentration of HX? Give a

reason for the answer. (2)
Learners add 150 cm® of a sodium hydroxide solution, NaOH, of unknown
concentration to 200 cm® of a 0,03 mol-dm™ hydrochloric acid solution, HC,

as illustrated below. They find that the pH of the final solution is 2.
Assume that the volumes are additive.

NaOH(aq)

—_—

0,03 mol-dm™ HCt final solution
The balanced equation for the reaction is:
HC{(aq) + NaOH(aq) — NaC{(aq) + H>O(f)
Calculate the:
724 Concentration of the Hs0" ions in the final solution 3)

22 Initial concentration of the NaOH(aq) (7)
[1€]
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QUESTION 8 (Start on a new page.)

8.1 An electrochemical cell is set up using an aluminium rod, Af, and a gas X.
The initial emf measured under standard conditions is 2,89 V.
811 State the standard conditions under which this cell operates.
8.1.2 Use a calculation to identify gas X.

8.1.3 Write down the FORMULA of the reducing agent in this cell.

8.14 Write down the half-reaction that takes place at the cathode.
8.1.5 Write down the cell notation for this cell.
8.2 Which container, ZINC or COPPER, will be more suitable to store an aqueous

solution of nickel ions, Ni*?

Refer to the Table of Standard Reduction Potentials to fully explain the
answer in terms of the relative strengths of reducing agents.

WIS TUTORING 0826727928

(4)
[18]
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QUESTION 9 (Start on a new page.)

The simplified diagram below represents an electrochemical cell used for the
electrolysis of a concentrated sodium chloride solution, NaCf(aq). X and Y are carbon

electrodes.
power
source
electrode Y — —electrode X
concentrated NaC{(aq)

9.1 Define the term electrolysis. (2)
9.2 Chlorine gas, Cf,(g), is released at electrode X.

Write down the:

9.21 Letter (X or Y) of the electrode where oxidation takes place (1)

9.2.2 Half-reaction that takes place at electrode Y (2)

9.23 Direction in which electrons flow in the external circuit

Choose from Xto Y OR Y to X. (1)
9.24 Balanced equation for the net (overall) cell reaction that takes
place in the cell (3)

9.3 How will the pH of the electrolyte change during the reaction?

Choose from INCREASES, DECREASES or REMAINS THE SAME. (1)
94 Give a reason for the answer to QUESTION 9.3. (1)

[11]
TOTAL: 150
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QUESTION 2 (Start on a new page.)

KWV 04

The letters A to H in the table below represent eight organic compounds.

H O H H
H——(L—-lI)-—-O——H H—CIJ—C._—_C—CHg,
H IL éHg
CH;CH,CH,COCH3; C,HsO
CoH4 3-methylbutan-2-one
H ¢ H H H H
H—C|:—(|3—CI:—C|:—(|3—C|:—H 3-methylbutanal
Ll Ld o
241 Define the term unsaturated compound.
22 Write down the:
221 Letter that represents an UNSATURATED compound
222 NAME of the functional group of compound C
2.2.3 Letter that represents a CHAIN ISOMER of compound C
224 IUPAC name of compound G
2.25 General formula of the homologous series to which compound E
belongs
2.3 Define the term functional isomers.
24 For compound A, write down the:
241 Homologous series to which it belongs
242 STRUCTURAL FORMULA of its FUNCTIONAL isomer
25 Compound D undergoes a dehydration reaction. Write down the:
251 IUPAC name of compound D
252 Letter that represents a product of this reaction

WIS TUTORING

253 NAME or FORMULA of the inorganic reactant that is used in this

reaction

0326427928

(1)
[18]
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QUESTION 3 (Start on a new page.)

The melting points and boiling points of four straight-chain ALKANES are shown in the

table below.
COMPOUND MELTIr\!G POINT BOILINOG POINT
() (G
Pentane -130 36,1
Hexane -94 69
Heptane -90,6 98,4
Octane -57 125
34 Define the term melting point. (2)
3.2 Write down the general conclusion that can be made about the melting points
of straight-chain alkanes. (2)
3.3 Name the type of Van der Waals forces between molecules of octane. (1)
34 Write down the predominant phase of the following alkanes at -100 °C.
Choose from GAS, LIQUID or SOLID.
3.4.1 Pentane (1)
3.4.2 Octane (1)
3.5 Hexane is now compared to 2,2-dimethylbutane.
3:5:1 Is the molecular mass of hexane GREATER THAN, LESS THAN or
EQUAL to that of 2,2-dimethylbutane?
Give a reason for the answer. (2)
352 Is the boiling point of 2,2-dimethylbutane HIGHER THAN,
LOWER THAN or EQUAL TO that of hexane? (1)
3.53 Fully explain the answer to QUESTION 3.5.2. (3)
[13]
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QUESTION 4 (Start on a new page.)

41 Compound P is used as a starting reactant in each of two reactions as shown
in the flow diagram below.
Compound P I -
CsHu1Br Dilute NaOH(aq)
I concentrated
NaOH
II1
Compound Q HBr >

I, IT and III represent organic reactions.

2-methylbutan-1-ol

Compound R
(major product)

411 Name the type of reaction represented by 1.

412 Is 2-methylbutan-1-ol a PRIMARY, SECONDARY or TERTIARY

alcohol?

Give a reason for the answer.

413 Write down the STRUCTURAL FORMULA of compound P.

414 Name the type of reaction represented by II.

415 To which homologous series does compound Q belong?

416 Name the type of reaction represented by III.

Choose from ADDITION, ELIMINATION or SUBSTITUTION.

417 Write down the IUPAC name of compound R.

WIS TUTORING
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4.2 1,2-dibromopropane can be prepared from but-2-ene by a three-step process
as shown in the flow diagram below.

But-2-ene | —— | Compound A | — | Compound B

step 1 step 2

421

422

423

424

e XS T TORING

l step 3

1,2-dibromopropane

Using CONDENSED STRUCTURAL FORMULAE, write down a
balanced equation for step 1. Indicate the reaction conditions on
the arrow.

Write down the type of reaction in step 2.

Write down the IUPAC name of compound B.

Using CONDENSED STRUCTURAL FORMULAE, write down a
balanced equation for step 3.

08261727928

(3)
[21]
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QUESTION 5 (Start on a new page.)

The reaction of 15 g of an IMPURE sample of calcium carbonate, CaCOs, with
EXCESS hydrochloric acid, HCE, of concentration 1,0 mol-dm™, is used to investigate
the rate of a reaction. The balanced equation for the reaction is:

CaCOs(s) + 2HCi(aq) — CaCly(aq) + H,O() + CO4(g)

The volume of CO,(g) produced is measured at regular intervals. A sketch graph
representing the total volume of carbon dioxide gas produced as a function of time is

shown below.
A
R .
e |
o) ] |
O ! i
) ' '
€ ' '
3 : -
(o] | ! :
2 - 5 >
0 t b & Time (s)
51 Define the term reaction rate. (2)
5.2 Give a reason why the gradient of the graph decreases between t; and ts. (1
53 Changes in the graph between t; and t, are due to temperature changes
within the reaction mixture.
5.3:1 Is the reaction EXOTHERMIC or ENDOTHERMIC? (1)
5.3.2 Explain the answer by referring to the graph. (3)
54 The percentage purity of the sample is 82,5%.
Calculate the value of X on the graph assuming that the gas is collected at
25 °C. Take the molar gas volume at 25 °C as 24 000 cm’. %)
5.5 How will the reaction rate change if 15 g of a PURE sample of CaCO; reacts
with the same HC! solution?
Choose from INCREASES, DECREASES or REMAINS THE SAME. (1)
5.6 Use the collision theory to explain the answer to QUESTION 5.5. (2)
[13]
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sealed 2 dm?® contai

6.1 Define the

6.3.1

6.3.2

e XS T TORING

QUESTION 6 (Start on a new page.)

Consider the balanced equation below for a hypothetical reaction that takes place in a

ner at 300 K.
2P(g) + Qu(9) = 2PQ(9)

term chemical equilibrium.

6.2 The amount of each substance present in the equilibrium mixture at 300 K is
shown in the table below.

AMOUNT (mol) AT
EQUILIBRIUM

P 0,8

Q2 0,8

PQ 32

The temperature of the container is now increased to 350 K.

When a NEW equilibrium is established, it is found that 1,2 mol P(g) is
present in the container.

6.2.1 Is the heat of the reaction (AH) POSITIVE or NEGATIVE?

6.2.2 Use Le Chatelier's principle to explain the answer to
QUESTION 6.2.1.

6.2.3 Calculate the equilibrium constant at 350 K.

6.2.4 How will the equilibrium constant calculated in QUESTION 6.2.3 be
affected when the volume of the container is decreased at constant
temperature?

Choose from INCREASES, DECREASES or REMAINS THE
SAME.
Give a reason for the answer.

6.3 More Q»(g) is now added to the reaction mixture at constant temperature.

How will EACH of the following be affected?

Choose from INCREASES, DECREASES or REMAINS THE SAME.

The yield of PQ(g)

Number of moles of P(g)

08261727928

(1)
[18]
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QUESTION 7 (Start on a new page.)

71 Sulphuric acid, HSOy, ionises into two steps as follows:
I H,SOsaq) + H0()) — HSO;(aq) + H:O*(aq) K. =1x10°
II HSO;(aq) + H,0(f) — SO (aq) + H:O*(aq) Ko =1%402
714 Define an acid in terms of the Lowry-Brgnsted theory.

7.1:2 Write down the NAME or FORMULA of the substance that acts as
an ampholyte in the above equations.

Give a reason for the answer.

713 The conductivity of solutions of HSO;(aq) and H,SO4(aq) are
compared. Which solution will have a LOWER conductivity?

Explain the answer.
2 The pH of a hydrochloric acid solution, HC{(aq), is 1,02 at 25 °C.
721 Calculate the concentration of the HC{(aq).

This HC! solution reacts with sodium carbonate, Na,COs3, according to the
following balanced equation:

2HCi(aq) + Na,COs(aq) — 2NaCl(aq) + CO.(g) + H.O(D)

50 cm?® of the HC! solution is added to 25 cm?® of a 0,075 mol-dm™ Na,CO,
solution.

.22 Calculate the concentration of the EXCESS HCt in the new
solution.

WIS TUTORING 0826727928
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QUESTION 8 (Start on a new page.)

The table below shows two half-cells, A and B, used to assemble an electrochemical
cell under STANDARD CONDITIONS.

Half-cell A Cu?* (aq) | Cu(s)
Half-cell B Ag’ (aq) | Ag(s)

8.1 State the energy conversion that takes place in this cell. (1)
8.2 Calculate the mass of silver nitrate, AgNOs, used to prepare 150 cm? of the

electrolyte solution in half-cell B. (4)
8.3 Define the term reducing agent. (2)
8.4 Write down the:

8.4.1 NAME or FORMULA of the reducing agent (1)

8.4.2 Balanced equation for the reaction that takes place (3)
8.5 Calculate the initial emf of this cell. (4)
8.6 How will the emf of the cell be affected if the concentration of the copper ions

in half-cell A increases?

Choose from INCREASES, DECREASES or REMAINS THE SAME. ﬂ)s]

i LS T T ORING 0826427928
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QUESTION 9 (Start on a new page.)

The diagram below shows a simplified electrolytic cell used to electroplate a ring.

power
source

—pure chromium metal

ring —-.Q

concentrated Cr**(aq)

9.1 Define the term electrolyte. (2)
9.2 Is the pure chromium metal the ANODE or the CATHODE of the cell? Give a
reason for the answer. (2)
9.3 Write down the half-reaction that takes place at the ring. (2)
94 Calculate the total charge transferred when the mass of the pure chromium
changes by 2 g. 5)
[11]
TOTAL: 150
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KWV 05

QUESTION 2 (Start on a new page.)

The letters A to F in the table below represent six organic compounds.

A | Methanoic acid B | Pentanal
Br
l?H—CHz—CHe,
C | Crohzz R CH3(CH,), CH—CH
[
ll-l
E=g=0—H HHHOH
: HoH N oW P [Hbg—o—t—C—
H—C—C—C—C—C—H H H H H
U
21 Write down the LETTER(S) that represent(s) the following:
211 A ketone
242 TWO compounds that are FUNCTIONAL ISOMERS
213 A hydrocarbon
22 For compound D, write down the:
2.2 Homologous series to which it belongs
222 IUPAC name
2.3 Consider compound F.
Write down the IUPAC name of its:
2:3.1 POSITIONAL isomer
232 CHAIN isomer
2.4 During the reaction of compound A with compound E in the presence of an

acid catalyst, two products are formed.

For the ORGANIC product formed, write down the:

241 IUPAC name

242 STRUCTURAL FORMULA of its FUNCTIONAL GROUP

e XS T TORING 08261727928
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25 Compound C (CqgHs) reacts at high temperatures and pressures to form a

three-carbon alkene P and an alkane Q, as shown below.

C10H22 — P + Q

Write down the:

251

252
253

WIS TUTORING

Type of reaction that takes place
Molecular formula of compound Q

STRUCTURAL FORMULA of compound P

0326427928
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QUESTION 3 (Start on a new page.)

Learners use compounds A, B and C to investigate one of the factors that influences
the VAPOUR PRESSURE of organic compounds.

Butan-1-ol
Butan-2-one
Cc Propanoic acid
3.1 Define the term vapour pressure. (2)
3.2 Write down the independent variable for this investigation. (1)
3.3 Which compound, A or B, has the higher vapour pressure? (1)

3.4 Fully explain the answer to QUESTION 3.3.
Include the TYPES OF INTERMOLECULAR FORCES in your explanation. (4)

3.5 The graph below represents the relationship between vapour pressure and

temperature for compound A at sea level. X and Y represent different
temperatures.

101,3

Vapour pressure (kPa)

Temperature (°C)
35.1 Write down the term for the temperature represented by X. (1)

352 State the phase of compound A at temperature Y. Choose from
GAS, LIQUID or SOLID. (1)

3.5.3 Redraw the graph above in your ANSWER BOOK. On the same
set of axes, sketch the curve that will be obtained for compound C.
Clearly label curve A and curve C. (2)
[12]
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QUESTION 4 (Start on a new page.)

4.1 The flow diagram below shows the conversion of propane to propan-2-ol.
H H H
H—C|:— é;_cl;_H St;_p1’ X Shep2, Propan-2-ol
| |L | "2
411 State ONE reaction condition for Step 1. (1)
412 Write down the NAME or FORMULA of the INORGANIC product
formed in Step 1. (1)
413 Name the TYPE of substitution reaction represented by Step 2. (1)
414 Write down the NAME or FORMULA of the INORGANIC reagent
needed in Step 2. (1)
415 Write down the IUPAC name of compound X. (2)

4.2 Ethane can be prepared from chloroethane (CH;CH,Cf) by a TWO-STEP
process. You are supplied with the following chemicals:

concentrated | concentrated

Ho HCE¢ | C& | HO Pt | Ethanol H,SOs NaOH

Select chemicals in the table above that can be used for this preparation.
Using CONDENSED structural formulae, write down a balanced equation for

EACH reaction. Indicate the reaction conditions for EACH reaction. (8)
[14]
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QUESTION 5 (Start on a new page.)
Two experiments, I and II, are conducted to investigate one of the factors that affects
the rate of the reaction of aluminium carbonate, Af;(CO3);, with EXCESS hydrochloric
acid, HCE. The balanced equation for the reaction is:

Al (COs)s(s) + 6HCE(aq) — 2AICE(aq) + 3H,O(f) + 3CO4(g)

The apparatus used is shown below.

Hydrochloric acid _Q_ﬁ
Sit

—

Al (CO3)3
The reaction conditions used for each experiment are as follows:

Experiment I:
100 cm?® of 1,5 mol-dm™ HCY(aq) reacts with 0,016 mol Af,(COs)s granules at 25 °C

Experiment II:
50 cm?® of 2 mol-dm™ HCE(aq) reacts with 0,016 mol Aty(COa); granules at 25 °C

54 Define the term rate of a reaction. (2)
52 Using the experimental setup above, state the measurements that must be
made to determine the rate of this reaction. (2)
5.3 Use the collision theory to explain how the average reaction rate in
Experiment I differs from the average reaction rate in Experiment II. (3)
5.4 The average rate of the reaction in Experiment II during the first 2,5 minutes

is 4,4 x 10 mol-min™".

Calculate the number of moles of Aly(COs); that remains in the flask after

2,5 minutes. (3)
95:5 Calculate the maximum volume of CO,(g) that can be prepared at 25 °C in
Experiment I. Take molar gas volume at 25 °C as 24 000 cm*mol™. (3)
[13]
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QUESTION 6 (Start on a new page.)

Pure hydrogen iodide gas, HI(g), of concentration 1 mol-dm™, is sealed in a 500 cm®

container at temperature T. The reaction reaches equilibrium according to the following
balanced equation:

2HI(g) = Ha(g) + Ix(9)
6.1 Define the term chemical equilibrium.

6.2 The graph below shows how the concentrations of the reactant and products
vary with time during the reaction.

>
L

Concentration (mol-dm™)

v

4 6
Time (minutes)

6.2.1 Which ONE of the curves, X or Y, represents the changes in the
concentration of the products? Give a reason for the answer.

6.2.2 How does the rate of the forward reaction compare to that of the
reverse reaction at t = 4 minutes? Choose from HIGHER THAN,
LOWER THAN or EQUAL TO.

6.3 The equilibrium constant, K., for the reaction is 0,04 at temperature T.
Calculate the number of moles of iodine, I>(g), present at time t = 6 minutes.

WIS TUTORING 0826727928

©)

26

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

6.4 The graph below shows how the rates of the forward and reverse reactions
change with time.

A

Forward reaction
= = = Reverse reaction

Reaction rate (mol-min™)

v

6 10
Time (minutes)

-t
N
-
=N

The temperature of the container is increased at t = 10 minutes.

6.4.1 Which reaction(s) show(s) an increase in rate at t = 10 minutes?
Choose from FORWARD, REVERSE or BOTH FORWARD AND
REVERSE. (1)

6.4.2 Is the heat of reaction (AH) for this reaction POSITIVE or
NEGATIVE? Fully explain the answer. (4)

[19]

QUESTION 7 (Start on a new page.)

Learners prepare a solution of known concentration by dissolving 2 g pure sodium
hydroxide crystals, NaOH, in water in a 250 cm® volumetric flask.

1.1 Write down the term for the underlined phrase. (1)
7.2 Calculate the:
121 Concentration of the sodium hydroxide solution (4)

122 pH of the solution (4)

The learners now react 1,59 of pure CaCOs; with 50 cm® dilute HC? of unknown
concentration. The EXCESS HCt is neutralised with 25 cm? of the NaOH solution that
they prepared. The balanced equations for the reactions are:

2HCf(agq) + CaCOs(s) — CaCly(aq) + CO,(g) + H.O(2)
HCl(aq) + NaOH(aq) — NaC{(aq) + H.O({)

7.3 Calculate the initial concentration of the dilute HC{(aq). (8)
[17]
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QUESTION 8 (Start on a new page.)

8.1 When a piece of sodium metal (Na) is added to water in a test tube, hydrogen
gas is released. When phenolphthalein indicator is added to the test tube, the
solution turns pink.
8.1.1 Define the term reduction in terms of electron transfer. (2)
8.1.2 Write down the reduction half-reaction. (2)
8.1.3 Write down the balanced equation for the reaction that takes place (3)
8.14 Give a reason why the solution turns pink. (1)
When a piece of copper is added to water in a test tube, no reaction is
observed.
8.1.5 Refer to the relative strengths of the REDUCING AGENTS to
explain why no reaction is observed. (3)
8.2 Consider the cell notation below.
Pb(s) | Pb*(aq) || Fe**(aq), Fe**(aq) | Pt(s)
8.2.1 What does the single line (]) in the cell notation above represent? (1)
822 State the energy conversion that takes place in this cell. (1)
8.2.3 Calculate the initial emf of the cell under standard conditions. (4)
[17]
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QUESTION 9 (Start on a new page.)

The diagrams below show two electrochemical cells in which carbon electrodes are
used. In cell A, concentrated copper (II) chloride solution is used and in cell B, liquid

aluminium oxide is used.

Y
concentrated ALO5(8)
| | CuCH(aq) ||
CellA CellB

9.1 What type of electrochemical cell, ELECTROLYTIC or GALVANIC, is shown
above? Give a reason for the answer.

9.2 Write down the:
9.2.1 Half-reaction that takes place at the anode of cell A
922 Half-reaction that takes place at the cathode of cell B

9.23 NAME or FORMULA of the product formed at the cathode of cell A

9.3 Give a reason why the mass of electrode Y decreases after a while. (1)
[8]
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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
e , 101910
AT "
ey -
SR :
Aroseaos o .

TABLE 2: FORMULAE/TABEL 2: FORMULES

i n=N
M N,

c " or/of c e n =l

"V Y\ Vi,
Cava — n_a L +
—Cbe N, pH = -log[H307]
Ky = [H30'J[OH] = 1 x 10 at/by 298 K
Egell — ESatnode = Egnode / Egel = Eekatode — Egnode
or/of
Egen = E?eduction = ngidation/ Egel = ESeduk.sie = Eglsidasie
or/of
ESell = ngidisingagent - Eereducingagent /Egel = Egksideermiddel . Ereeduseermiddel
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e XS T TORING

Half-reactions/Halfreaksies Ee V)

Fa(g) +2¢° = 2F + 287

Co*+e = Co* +1,81

HoO2 + 2H* +2e” = 2H,0 +1,77

MnO; +8H" +5¢ = Mn*™+4H,0 | +151
A Clig)+2e” = 2CF +1,36
CRO% +14H'+6e” = 20" +7H,0 | +133
% Oa(g) +4H" +4e” = 2H,0 +123
% MnO,+4H" +2e~ = Mn® +2H,0 +1.23
= P*+2e” — Pt +1,20
o Braf) + 2¢° = 2Br +1,07
§ NO; +4H'+3e” = NO(g)+2H,0 | +0,96
3:3 Hg®* +2e” = Hg(®) +0,85
= Ag'+e” = Ag +0.80
N NO3 +2H +e” = NO2g)+H0 | +0,80
ﬁ Fe¥+e - Fe* +0,77
o 0x(g) +2H + 26~ —  H202 +0,68
7 h+2e = 2I +0,54
3 Cu'+e” = Cu +0,52
S SO, +4H +4e = S+2H0 +0,45
§ 2H0+ O+ 46" — 40H" +0,40
S cu®+2e” -~ Cu +0,34
2 SOF +4H +26" = SO2g)+2H0 | +0,17
& G w6 +0,16
& sn**+2¢” = sn” +0,15
g’ S+2H " +2e” = H.S(g) +0,14
o 2H +2e" = Ha(g) 0,00
5 Fe**+3¢ = Fe - 0,06
© Pb’* +2¢” = Pb -0,13
> S +2¢ — Sn -0,14
S NiZ*+2e” = Ni -0,27
e Co**+2¢ = Co -0,28
) Ccd*+2¢ = cd ~040
§ Crr+e = - 041
® Fe**+2e~ - Fe - 0,44
g’ C*+3¢ = Cr -074
‘B In*+2 = Zn -076
g 2H,0+26" = Ha(g)+20H | —0.83
0 crt+2e = Cr - 0,91
— Mn®*+2e~ — Mn -1,18
A +3e7 = Al -1,66
Mg +2e” = Mg -236

Na*+e~ = Na N |
Ca®*+2¢" = Ca -287
S +2e —~ Sr -289
Ba>*+2¢ -~ Ba -2,90
Cs'+e ~ OCs -2,92
K+eo = K -2,93
Lif+e = Li -3,05
0826727928

TABLE 4A: STANDARD REDUCTION POTENTIALS
TABEL 4A: STANDAARD-REDUKSIEPOTENSIALE
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Increasing strength of oxidising agents/Toenemende sterkte van oksideermiddels

WIS TUTORING

TABLE 4B: STANDARD REDUCTION POTENTIALS
TABEL 4B: STANDAARD-REDUKSIEPOTENSIALE

Half-reactions/Halfreaksies Ee (V)
Li*+e = Li -3,05
K'+eo = K -293
EsFr e - €5 -2,92
Ba®*+2 — Ba -2,90
SP+2e” = Sr -2,89
Ca®*+2¢ = Ca =287
Na*+e~ = Na —271
Mg> +2¢” = Mg -2.36
AP +3e = Al -1,66
Mn®** +2e~ = Mn -1,18
cr*+2e” = Cr -0,91
2H,0 +2e” = Ha(g) + 20H" -0,83
Zn*+2e” —~ Zn -0,76
cr'+3e” = Cr -074
Fe®*+2¢” -~ Fe - 0,44
erfeer = e -0.41
cd®*+2e° -~ Cd -0,40
Co**+2¢ = Co -0,28
NiZ*+2¢~ = Ni -0,27
Sn*+2 = Sn -0.14
Pb**+2¢" = Pb -0,13
Fe*+3e = Fe -0,06
2H +2e" =~ Hag) 0,00
S+2H +2e” — H.S(g) +0,14
sn*+2¢- —~ sp* +0,15
cu¥+e = cCu +0,16
SO +4H'+2¢” = SOu(g)+2H,0 | +0,17
Ccu™+2¢ = Cu +0,34
2H,0+ 0, +46™ = 40H" +0,40
SO2+4H" +46” = S+2H,0 +0,45
Cu"+e = Cu +0,52
Lb+2e = 2I +0,54
O2g)+2H " +2e” = H202 +0,68
Fe*+e - Fe* +0,77
NO3 +2H +e™ = NOzg)+H0 | +0,80
Ag"+e = Ag +0,80
Hg* +2e” = Hg() +0,85
NOj3 +4H"+3e” = NO(g)+2H0 | +0,96
Bra(f) + 27 = 2Br- + 1,07
Pt +2e = Pt +1,20
MnO,>+4H" +2e~ — Mn%* +2H,0 +1,23
Ox(g) +4H" +4e” = 2H20 +1.23
CRO% +14H"+ 66~ = 20/ +7H0 | +133
Cl(g) +2e = 2CF +1,36
MnOj +8H" +5¢° = Mn*+4H0 | +151
H-0>+2H " +2e” -~ 2H-0 +1,77
Co*+e = Co* + 1,81
Falg) + 2" = 2F +287

0826127928
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N1

TABLE 3: THE PERIODIC TABLE OF ELEMENTS
TABEL 3: DIE PERIODIEKE TABEL VAN ELEMENTE

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
D) @ (mmy av)y (V) (Vi) (Vi (v
Atomic number
- 1 KEY/SLEUTEL Atoomgetal 2
~ H He
1 29 4
3 4 Electronegativity ® Cu « Symbol 5 6 7 8 9 10
2 Li |2 Be Elektronegatiwiteif | « s Simbool 3 S C & i b Ne
7 9 : 11 12 14 16 19 20
11 12 13 14 15 16 17 18
Z Na |& Mg Approximate relative atomic mass CALRSiT P2 2ce| Ar
23 24 Benaderde relatiewe atoommassa 27 28 31 32 355 40
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
s K|[2Ca|2Sc|2Ti|2 2Cr|2Mn|2Fe|[2Co2 Ni |2Cu|2Zn|2Ga|2Ge |3 As |3 Se & Br| Kr
39 40 45 48 51 52 55 56 59 59 | 635 65 70 73 75 79 80 84
37 38 39 40 4 42 43 44 45 46 47 48 49 50 51 52 53 54
SRbI2Sr|® Y |2TZr| Nb2ZMo|2Tc|SRUSRh|IPA|ZAg|=Cd|=In|2Sn|2Sb|5Te|d | | Xe
86 88 89 91 92 96 101| 103| 106| 108| 112| 115| 119| 122| 128 | 127 | 131
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
SCs|ZBa| Lal2Hf| Ta|] W| Re| Os| Ir| Pt| Au| Hg|2T¢|2Pb|2 Bi |3 Po|& At| Rn
133 137 139 179 181 184 186 190 192 195 197 201 204 207 209
87 88 89
~ o
s Fr s ;RZaG Ac 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce | Pr [Nd |[Pm |Sm | Eu | Gd | Tb | Dy [ Ho | Er | Tm | Yb | Lu
140 | 141 | 144 150 | 152 | 157 | 159 | 163 | 165 | 167 | 169 | 173 | 175
90 91 92 93 94 95 96 97 98 99 100 | 101 | 102 | 103
Th | Pa| U |[Np|Pu|Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
232 238
s IS T TORING 0826727928
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