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hstructions
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Answer ALL the questions.

This guestion paper consists of TWO sections:

SECTION A (20)
SECTION B (120)

Answer SECTIONS A and B in the ANSWER BOOK.
Non-programmable calculators may be used.
Appropriate mathematical instruments may be used,

Number the answers correctly according to the numbering system used in thig
question paper.

Data sheets and a periodic table are attached for your use,
Give brief motivations, discussions, et cetera where required.

Numbers must be rounded off to two decimal places.
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SECTON A

Q UESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each
gquiesion has only ONE correct answer.  Write only the letter (A ~ D) next to the
quiestion number (1.1~ 1.10) in the ANSWER BOOK,

1.1

Uow?»

1.2

1.3

o o w >

1.4

o 0o = »

oS o w p

The energy of a sound wave is most closely related to its:

. Perind

. Frequency
- Amplitude

. Wavelength

The area under a velocity-time graph indicates the:

Acceleration

Average velocity

Slope

Displacement

Ayanda rubs a balloon against her hair then touches it to the wall. The balloon “sticks” to
the wall due to:

Electrostatic forces between the particles of the balloon

Electrostatic forces between the particles of the wall

Electrostatic forces between the particies of the balloon and the particles of the wall

Magnetic forces between the particles of the balloon and the particles of the wall

The direction of magnetic field lines of a magnet, externaily, is towards...
South pole

North pole

Geographic South pole

Geographic North poie
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1.5

1.6

1.7

1.8

g O w

o o m »

A wave with a period of 0,2 s has a frequency of:

20 Hz

. 0,5 Hz

- 5 Hz

2 Hz

The "Volt" can be described as:

. Coulomb per second
. Ampere per volt
. Coulomb per ampere

. Joule per coulomb

A truck is travelling at a constant velocity along a straight road. As it travels up a steep hill it
slows down uniformly. Which ONE of the following velocity vs time graphs best represents
the motion of the truck?

A A &
i ) i £
A B C D

The troughs of two waves combine when they reach the same point in a medium. This
phenomenon is known as:

Reflection

Diffraction

. Oscillation

. Superposition
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1.9  The angle batween the direction of a disturbance and direction of propagation of a
transverse wave is:

A Q°
B. 450
C.60°

{J.00°

1.710 A pulse does not have:
A Frequency
B. Amplitude
C. Wavelength
D

Speed [2x10 = 20]

SECTIONB

INSTRUCTIONS AND INFORMATION

1. leave ONE line between two sub questions, for example between QUESTION 2.1
and QUESTION 2.2

2. Show the formulae and substitutions in ALL calculations.

3. Round off your numerical answers to TWC decimal places.
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QEJESTION 2

Trzefoliowing table shows the typical wavelengths and correspending frequencies for given
slextramagnetic waves.

2.1

2.2

2.3

2.4

2.5

2.5
2.6.1
262

Name of electro- Typical wavelength % and its |\
magnetic wave corresponding frequency |
_ A= 1pm=10"1Em
 Gamma rays =1 % 1020 Mz
e 7= 100 pm = 10710 m
FKorays f=3x 10" Hz
. = 1 e "8‘
Liltraviolet (UV) A= 10mm S 0%m
, , , IZo® A " Hz .
e A= 08 pm (green) = 0,6 # 1078 m
Vieible fant f=5x10%He
; , A= 100 um = 109 m
| tnfrared {§F%)V Fed k1012 My
ke L=dcem=3x102m
fvj:cra WEVES ¢ = 1010 Hy
. . A=3m
Radio waves f= 108 Mz
What is the relationship between the energy of a photon and its frequency? (1)
What is the relationship between the energy of a photfon and its wavelength? (M

Which one of the electromagnetic waves in the above table, have photons with the greatest
amount of energy? (1)

Calculate the energy of a photon of infrared light. (3)

Which one of the electromagnetic waves have photons with the lowest penetration ability”?

Explain your answer. (2)

Calculate the wavelength of a photon with 6,63 x 10744 of energy. {(4)

Identify this type of electromagnetic radiation. )
[13]
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QRILSTION 3

Ge2age moves the free end of a spring {(sketch 1) repeatedly forwards and backwards to create a
wavt 1o the right of the spring (skeich 2).

& & B E F &5 { SOK Ot ¥ oM oQ

Skeitch 1

motion direction of wave ———

3.1 Name the areas marked X and Y in sketch 2. (2)

3.2 Name and give the definition for the type of wave that is illustrated in the sketches above.
(3)
3.3 Use your knowledge about waves and draw a sketch graph for a TRANSVERSE WAVE,
The following labels need to be included:

a. wavelength

b, amplitude

c. wave crest

d. wave trough

e, rest position (5

[10]

QUESTION 4
4.1 Define the term magnetic field. (2)

42 The microscopic diagrams betow show samples of a ferromagnetic substance.

4.2.1 Which diagram, A or B represents a magnetised material? (1
4.2.2 Whatis the name given to the defined areas in the diagram above? (1)
42.3 Give any two examples of ferromagnetic substances. {2)
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4.2 Draw the field pattern that forms around a bar magnet. (2}
4.4-  Describe in detail, how you would go about magnetising a ferromagnetic substance. (2}

4.5

F*aigxplores the refationship between the atiraction and the distance between two klentical bar magnets. A bar
nrget, X, fs stuck onto & work bench with masking fape and equal distances of 1 cm each are measured from
fFa¢ i pole, up to a distance of 9 om. A pull scale (s atfached fo the other identicel bar magnet, Y. it is placed fiat
o és workhench with the opposite pole, virtually against tha! of X, and they atiract each other,

magnet X
ﬁg magnet Y pull scaie
o - dlistance Fadodalel sbehibalel §
h L] A rdadulal, e i
s < k " ewion
j L Oom tem dem. ...
masking tape T L

Felipulls the scafe until the magnet Y is a disfance of 1 om from magnet X, He fakes the reading on the
paificale to obtain the size of the force of atiraction {in N) between the two magnets. He confinues to take
tf2¢ sadings from the pull scale for the force of attraction botween fhe magnets on distances of 2 em, 3 om, elo.,
ugaithe magnets are 9 cm apari,

4.5. 1 Suggest an investigative question for the experiment above. (2)
4.5. 2 Write a possible hypothesis for the experiment. (2)
4.5. 3 Identify the independent variable. (1)
4.5 4 ldentify the dependant variable. (1)
4.5.& Look at the table given below and sketch a graph for force vs. distance between magnets X
andY.
Distance between X and Y 1 b 3 4 5 ¢ B 7 8 q
Force between Xand Y(N) 1451231512098 108]07 0805
(4)
4.5.6 Whatis the shape of the graph? (1)
4.5.7 Write down a possible conclusion for this investigation. (2)
4.5.8 What will the force of attraction between magnets X and Y be if they are a distance
of 1,5 cm apart? (1)
4.5.9 Name one variable that should be kept constant during this investigation. {1)
[25]
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QRIESTION 5

Twvo tiarged metal spheres, P and T, are mounted on insuiated stands.
P caries a charge of +3 x 107°C and T has an unknown charge.

5.1

52

P T

+3x10%C

Nere electrons added to or removed from sphere P in order for it to have a
charge of +3x10°°C? (1

State the principle of the conservation of charge. 23

The spheres are allowed to touch each other and are then separated. After separation, it is found
that each sphere carries a charge of -1.5 x 10°°C.

53

54

5.5

's the electrostatic force of between the two spheres now one of attraction or repulsion?
Explain. (2)

Calculate:

5.4.1 The charge that was carried by sphere T before it came into contact with sphere P,

{4)
.42 The charge transferred from one sphere to the other when they were in contact. (2)
5.4.3 The number of electrons transferred during the process in 5.4.2. (3)

In which direction did the electrons flow while the spheres were in contact? Write down only
fromPto T orfrom T to P. (1)
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Sgofere P is now removed and replaced by sphere S which is neutral.

=t T

naufral

5.6 Itis found that sphere S is attracted to sphere T. Explain how this observation is possible by
making reference {o polarisation of molecules. (3)

(18]
QUIESTION 6

Three resistors and an ammeter are connected to a 6V battery and zero internal resistance as
shown in the figure below,

S :
& i foue )
30 20
®
403
6.1 State whether resistors connected in SERIES are current dividers or potential difference
dividers. Explain your answer. 2
6.2  Define the term electric current. (2)
6.3  Calculate:
6.3.1 Resistance of the paralle! branch. (3)
6.3.2 Total resistance in the circuit. (2)
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§.3.3 Reading on the ammeter. (3)

5.3.4 Amount of charge that fiows in the 40 resistor in 2 minutes. {3)
§.3.5 Voltmeter reading across the parallel branch of resistors. (3)
64 Wil there be a change in the ammeter reading if the ammeter is moved to point Y7?
EXplain your answer. (2)
6.5  State any two factors that will affect the resistance of a conductor. (2)
6.6  The 20 resistor is now removed from the circuit. Explain what the effect will be on:
Write down only INCREASE, DECREASE or REMAIN THE SAME.
£.6.1 Ammeter reading. Explain your answer. {3)
£.6.2 Volimeter reading across the battery. Explain your answer. (2)
(27]
QUESTON 7
Mark is travelling at a constant speed of 12 m.s1 in his delivery
van along a straight road when he sess children walking
across a pedestrian orossing ahaad of him,. His reaction time
is 0,7 s, i.e. it takes him 0,7 s fo react before applying the
brakes as hard as he can. i takes o further 2,5 s for the van to
cams o a stop.
Thinking time ~ Braking time
E {}"? .5 = Qxfi &
7.1 Calculate the distance Mark and his van travels during the 0.7s reaction time. (3)
7.2 What was the total time taken by Mark to come to a complete stand still once he saw the
children? (1)
7.3 Draw a velocity-time graph for the entire motion. (3)
7.4 Calculate the acceleration of the van while slowing down to come to a stop. (3)
7.5 Prove that the distance that Mark and his van travelled while slowing down to come to a
stop is 15m. (You may NOT use this value in this calculation) (3)
7.6  Caiculate the total distance covered by Mark after seeing the children. (2)
[18]
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QUFEITION 8

Thez notion of a frolley that initially moves northwards is represented by the velocity-time graph
baleow

v {m:s”)
3
13 1 ()
60 ; : ;
FROL R
¥ ¥ +
¥ ) +
* 1 £
1 ¥
i ] %
__________ | S T, NP, PRI
i * L3
L
: :
4 El
0 4
A1 2 3
‘ 1
] i +
MMMMM O SRR SO N, S AP
i b i
;
1 1 E
& ]
B §e i L O A PR
1 i 3 ¥
1 i 3 1
o

8.1  Which part of the graph represents the following? (Write only the correct letters
eg. AB or YX).

8.1.1 Constant velocity?
8.1.2 A forward motion?
8.1.3 A backward (southward) motion?

8.1.4 The furthest point from the starting point.

8.2  Using the graph calculate the acceleration of the trolley for section EF.
8.3 Use the graph to determine the total displacement of the trolley for the 11s.

8.4  Sketch a labelled acceleration-time graph for the trolley’s motion during section EF.

TOTAL = 140
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TABLE 1: PHYSICAL CONSTANTS

NAME/NAAM SYMBOU/SIMBOOL VALUE/WAARDE
e o™ :
e i v c
B :
O k
e o :
o . 5117107
speed of sound in air (at 25°C) v 343 m.g™!
MOTION/BEWEGING
Ve =vitadt Ax = v At+1aAt? orfof Ay = v, At Fast®

v

/5 =v] 1 2ahx orfof vi* = v +2ady AXﬂ(V‘;VfJAtoﬂofAy:[Vi;VP]At

WORK, ENERGY AND POWER/ARBEID

Kx:% my? orfof  E, :%m\f2 U=mgh orfof  Ep, =mgh

WAVES, SOUND AND LIGHT

_— .

'

E-hf

E=hZ

n

ELECTROSTATICS

kQ.Q kQ
Fatogme E=—
gV E=
y q
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EEECRIC CIRCUITS

R =i X
I

emf (g)=I(R + 1)/

emk{e)=I(R+1n

Rys e RI —{—Rz S S
R

R Q=1 At
e T e e
R, R R,
W = Ve
_ pz:‘g
W= Vit :
We= [PRAt v
P =?R
2
we VM v
R

Page 13 of 13




