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INSTRUCTIONS AND INFORMATION TO CANDIDATES

1. Write your name on the ANSWER BOOK.

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

3 Start EACH question on a NEW page in the ANSWER BOOK.

4, Number the answers correctly according to the numbering system used in this
question paper.

5. Leave ONE line between two subsections, for example between
QUESTION 2.1 and QUESTION 2.2.

6. You may use a non-programmable calculator.
7. You may use appropriate mathematical instruments.

8. You are advised to use the attached DATA SHEET.
9. Show ALL formulae and substitutions in ALL calculations.

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

11.  Give brief motivations, discussions, et cetera where required.

12.  Write neatly and legibly.
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QUESTION 1: MULTIPLE- CHOICE QUESTIONS
Four options are provided as possible answers to the following questions. Each

question has only ONE correct answer. Write only the letter (A - D) next to the
question number (1.1 — 1.10) in the ANSWER BOOK, for example 1.4 D.

1.1 Two forces, F and 2F, in opposite directions on a box placed on a
frictionless surface block as shown in the diagram below.

F 2F

——

Which one of the following statements correctly describes the motion of the
block?
A The block moves at constant velocity to the right.
B The block moves with increasing acceleration to the right.
C The block moves with constant acceleration to the right.
D The block moves with constant acceleration to the left.
1.2 Aball is dropped vertically downwards from rest. Ignore air friction.
The ball attains a velocity v after it has travelled a vertical distance 2y.

When the ball has travelled a vertical distance of 8y, the magnitude of its
velocity, in terms of v, will be...

A 1oy

B \2v

6 2V

D 4y (2)

1.3  Aline emission spectrum is produced when an electron in an excited atom
makes a transition from ...

higher to lower energy levels and emits light energy.

higher to lower energy levels and absorbs light energy.

lower to higher energy levels and emits light energy.

lower to higher energy levels and absorbs light energy. (2)

ocCOwm>r
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1.4 A police car, with its siren on, is moving away at constant speed from a stationary
observer. The siren emits a sound of constant frequency.
Which of the following characteristics, associated with the sound emitted by the siren
is/fare CORRECT, as perceived by the observer?

(i) The speed remains the same.
(i) The frequency increases.

(i)  The wavelength increases.
(iv)  The frequency decreases.

A (iii) only

B (i), (i) and (iv)

C (i) and (iii) only

D (i) and (ii) only (2)
1.5  In the circuits below, the batteries provide the same potential difference and

all the light bulbs are identical. The resistance of the connecting wires and the
batteries are negligible. The power in bulb X is P.

= =

——®
—

Y

L R—®—

The power in bulb Y is...

A WP
B ViP
c 2P
D 4P (2)

1.6 A block slides across a rough, horizontal surface. The work done by friction
changes only the:

A Internal energy

B Potential energy

C Kinetic and internal energies

D Potential and kinetic energies (2)

1.7 The energy of a certain photon is twice the work function of a certain metal. The
photon is incident on the metal surface.
Which one of the following statements below, about the photon, is correct?

A It ejects a single photo-electron with kinetic energy equivalent to the work
function.

B It has sufficient energy such that it releases two photo-electrons.

C It ejects two photo-electrons each of energy equivalent to the work function.

D It has sufficient energy such that it adds two photo-electrons. (2)
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18 Amanhasamass m, and a weight w. What is the man’s mass and weight
on a planet which has twice the mass of the Earth and has the same radius
as the Earth?

B Mass Weight
A m w
B 2m w
C 2m 2w

| D m 2w

(2)
1.9  An object of mass m travelling at speed v along a straight line, collides head-on
with a wall. Assume that the collision is elastic and the object rebounds.
What are the changes in the momentum and in the kinetic energy of the object,
as a result of the collision?

Change in momentum | Change in kinetic energy
A 0 0
B 0 mv?
C 2mv 0
D mv? 0

110 The centres of two identical metallic spheres, each carrying a charge Q, are a
distance r apart. Which ONE of the following pairs of changes (that are made
simultaneously) will double the electrostatic force that one charged sphere exerts
on the other?

Distance between centres | Magnitude of charges
of spheres
A Decrease distance to

E Double the charge on
V2 each sphere

B | Decrease distance to _/_ Reduce charge on each
V2 sphere to €
2

C | Decrease distance to Reduce the charge on

one sphere to €
B

Double the charge on
2 each sphere

™o

D Decrease distance to

1~

(2)
[20]
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QUESTION 2 (Start on a new page)
A 9 kg box, which is held at rest on a rough horizontal surface, is connected by a

light inextensible string passing over a light frictionless pulley to an object of mass
2,5 kg hanging vertically.

box
srpooth pulley
rough surface 9k 1
object

2,5Kg
When the box is released, a frictional force of 6 N acts on it.
2.1 State Newton’s Second Law of Motion in words. (2)
2.2 Draw a labelled free-body diagram of the 9 kg box. (4)
2.3 Calculate the magnitude of the acceleration of the object. (5)

Once every month, a “new moon” is observed when Earth and moon orbit the sun.
When this happens the three bodies line up as shown in the picture below.

During this period the Moon experiences a net zero gravitational force.

Take the : mass of the Sun as 1,99x10% kg;
mass of the Moon as 7,35x10%? kg;
gravitational force of attraction between the Moon and the Earth as
1,997x102°N.

2.4  Calculate the distance between the centres of the Sun and the Moon during the

“new moon”. (5)
[16]
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QUESTION 3 (Start on a new page)

Ball Y is thrown vertically upwards from the ground at a velocity of 20 m.s™".

AT THE SAME INSTANT, a second ball X is dropped from a balcony 50 m above the
ground. Refer to the diagram below. Ignore the effects of air resistance.

& ?X

20 m
80 m.s’
Y
v : ground
3.1 Define the term projectile. (2)
3.2  Calculate the time it will take the balls to pass each other. (5)

3.3  Calculate how high above the ground ball X will be at the instant the two
balls just pass each other. (4)

3.4  Draw the position-time graph for ball X from the moment it is dropped until it
passes ball Y.

Indicate the following on the graph:

° Initial position of ball X.
® Position of ball X, above the ground, when it passed ball Y.
® Time it takes the balls to pass each other. (4)

[15]
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QUESTION 4 (Start on a hew page)

A girl sits in a boat, which is initially stationary, in the middle of a lake. In trying to
propel herself back to the shore, she throws a 1 kg block forward as shown in the
diagram below. Assume the combined mass of the girl and the boat is 100 kg.

Ignore friction between the water and the boat. Also ignore the up and down motion of
the boat.

4.1 Define momentum in words. (2)
4.2  Write down the initial momentum of the boat and the object. (1)
4.3 Calculate the momentum of the object immediately after it has been thrown. (3)
4.4  Calculate the velocity of the girl after the object has been thrown. ﬁzl]
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QUESTION 5 (Start on a new page)

A crate of mass 50 kg slides down a rough inclined plane that makes an angle of 30°
with the horizontal, as shown in the diagram below. The crate experiences a constant
frictional force of magnitude 190 N during its motion down the incline. The crate passes
point X at a speed of 2 m.s™ and moves a distance of 10 m before reaching point Y lower
down the incline. Neglect any effects of air resistance.

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

9.2 Draw a labelled free-body diagram showing all the forces acting on the crate
as it moves down the incline. (3)

5.3  Calculate the net work done on the crate during its motion from point X to
point Y. (4)

5.4 Use energy principles to calculate the speed of the crate at point Y. (4)
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QUESTION 6 (Start on a new page)

A man mounts a siren on the roof of his car. The siren produces a constant frequency
of 600 Hz. He drives the car at a constant speed up and down a straight road while a
stationary listener takes some readings. After a while, the listener obtains the following
pressure-time graph from the readings taken.

6.1
5.2
6.3
6.4

/
[:)I'ESSUI'Eli
time(x10*s)
v
Determine the period of the detected wave. (2)
Calculate the frequency of the detected sound wave. (3)
State the Doppler Effect in words. (2)

Calculate the speed of the moving car.
(Take the speed of sound in air as 340 m.s™) (5)
[12]
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QUESTION 7 (Start on a new page)

Sphere A, which has a charge of +5 nC, is brought into contact with sphere B, which
has a charge of -8 nC. The spheres are separated after contact as shown in the diagram
below.

'é“‘ —
-8 nC A B

insulated stands insuiatedq‘ﬁ
Bafora stands after
7.1 Calculate the charge (in Coulombs) on sphere A after separation. (3)

7.2 Sphere R, which has a charge of 4.8x108 C, is suspended by a light inextensible
thread. Sphere S, which has a charge of -1.2x108 C, is positioned on an insulated
stand near sphere R and in line with it. Sphere R is attracted to sphere S and
comes to rest at distance x from sphere 8 as shown in the diagram below.

When sphere R is in this equilibrium position, the angle between the thread and
the horizontal is 60° and the tension (T) in the thread is 0,07 N.

\\‘\
‘\:I\'\= 0,07 N

7.2.1 State Coulomb’s Law in words. (2)
7.2.2 Sketch the net electric field pattern due to the two spheres, R and S. (3)
7.2.3 Calculate the magnitude of the horizontal component of the tension

in the thread. (2)
7.2.4 Calculate the distance x between the centres of spheres R and S. (4)

[14]
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QUESTION 8 (Start on a new page)

An electric circuit is set up as shown in the diagram below. The resistances of the
switch, ammeters and connecting wires are negligible. The voltmeters have very
high resistance. The battery has an emf (€) of 19 V and has significant internal
resistance (r).

156V
z
®)
0,3A
®ea emf=19V
8.1  State Ohm’s Law in words. (2)

8.2 The ammeter Az reads 0,3 A and the voltmeter V2 reads 15,6 V.

Calculate:

8.2.1 The reading on ammeter Ax. (4)
8.2.2 The resistance of resistor Z. (3)
8.2.3 The total external resistance of the circuit. (3)
8.2.4 The internal resistance (r) of the battery. (4)

8.3 Resistor Z is replaced by a new resistor whose resistance is smaller
than that of Z.

8.3.1 Will the reading on the voltmeter V1, connected across the terminals

of the battery, INCREASE, DECREASE, or REMAIN THE SAME? (1)
8.3.2 Explain your answer to QUESTION 8.3.1, making reference to
relevant formulae. (4)
[21]
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QUESTION 9 (Start on a new page)

A simplified diagram of a generator is shown below.

9.1 Name the parts of the generator labelled X. (1)

9.2  The coil starts in the horizontal position. It takes 0.01%10 s to rotate the coil
through 90°. The maximum output voltage is 50 V.

Sketch a graph of output voltage versus time for 0.08x102 s of this
generator's operation, beginning with the position given in the diagram at time,
t=0s. (4)

9.3  State ONE way in which the generator shown above can be used to produce a
higher output voltage. (2)

9.4 A certain AC generator produces a peak current (Imax) of 6,27 A when

connected to an electrical appliance of resistance 52,6 Q.

9.4.1 Calculate the rms current (Ims) produced by the generator. (3)
9.4.2 Calculate the peak voltage (Vmax) of the generator. (5)
[19]
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QUESTION 10 (Start on a new page)

The diagram below shows a circuit in which a photocell is connected to an ammeter.
incident light

metal surface

1

I
10.1  When the metal plate is irradiated with red light, the ammeter shows a reading.

Explain this observation. (2)

10.2 The plate is now irradiated with blue light having the same intensity as the red light.
State how this change will influence each of the following:

10.2.1 The kinetic energy of the photo-electrons (Choose from
INCREASE, DECREASE or STAYS THE SAME.) (1)

10.2.2 The ammeter reading. (Choose from INCREASE, DECREASE
or STAYS THE SAME.).
Give an explanation for your answer. (4)

10.3 The wavelength of the blue light used in the demonstration is 4,5 x 10" m.
Calculate the threshold frequency of the metal used in the photocell if the
average speed of an emitted photo-electron is equal to 5,06 x 10° m-s™. (6)
[13]

GRAND 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
Swaertokraguersnoling. g 9.8 s
Universele gravitssiskonatants G 6,67 x 1077 N-m kg
Spoed van T in h vasesim c 3,0 10 m-s"
Panck ss konstant h 6,63 x 10%* Js
Coulofih 36 komatarts . 9.0 X 10°N-m?-C?
Loclny b5 e d 1,6x1070C
Eiekammases me 9.11x 10 g
mzziaoffgs Zl::-zrde oL 5,98 x 10* kg
s veidee Re 6.38 x 10°m
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TABLE 2: FORMULAE / TABEL 2: FORMULES

MOTION / BEWEGING

Vi =V +aAt

AX = v,At+ 2 aAt? or/of Ay = v At + L aAt?

v,2 =v? +2aaxor/of v, = v’ +2aAy

Ax = [Vi ;Vf ]Ator/of&y ﬁ("i ;Vf JAt

FORCE / KRAG

Fnet =ma p: mv

fs(max) = |JsN fi = }.IkN

F A=Ap

Ap=mv, —mv, W =g
Gm,m, Gm

Fe—5 9=

WORK, ENERGY AND POWER / ARBEID, ENERGIE EN DRYWING

W=FAxcos0 U=mgh or/ofE, =mgh

1 1 Whet = AK or/of Whet = AEk
K=—mv? or/of E, =~ mv?

2 g AK = Ki— Ki or/of AEk = Eks - Eki
Whe = AK + AU or/of Wne = AEk + AEp Pﬁ%

Pav = F-vay / Pgem = F'Vgem

WAVES, SOUND AND LIGHT / GOLWE, KLANK EN LIG

1

v=FfA T==
f
VERY,
fL= et E =hf or/ofE:hE
Vil A

E = Wo + Ekimax) or/of E = Wo + Kimax)

E =hf and/en Wo = hfo and/en Ekmax) =

where/waar

1
mvfm or/of  Kmax) = 2 m‘-"ﬁ]a}{

P3| =
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ELECTROSTATICS / ELEKTROSTATIKA

kQ,Q, kQ
F = — =
r r
q q
n=2 ORIOF n=2
e s

ELECTRIC CIRCUITS / ELEKTRIESE STROOMBANE

FR:M emf(€)=T1(R+r)
I emk (&) =I(R+r)
R =R{+R, +
1 1 1 q=1At
i i A
R, R, R,
W =Vq o W
W = VIAt Al
P="V]
W = IPRAt
) P=I°R
W — VRAt P_V‘Z
R
ALTERNATING CURRENT / WISSELSTROOM
I I Pave :Vrms[rms / Pgemiddeld :ngk Iwgk
I_ — X / I — _maks
s wgk
\/5 \/E Pave =Ir2msR / Pgededeid =I\2~gkR
¥ V
Vrms _ _ max / Vi — _ maks 5 2
J2 o J2 P :Xfﬂi / P ngk

ave R gemiddeld — ?
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NSC — Marking Guideline NSC - Marking Guideline
B OPTION 1 OPTION 2 ‘ QETIN 3
Can shift the lower graph to start at the origin, and the rest will remain the same. (4)
15
Ay =viAt+Yia A v Ay =v; At + Yo a ARV L
= (20)(2.5) v + ¥4(-9.8)(2.5)>¥ = (0)(2.5) + %(-0.8)(2.5)
=19.375m =-30.625 QUESTION h
h=19.375 mv h = 50 -+ 30.625 . ;
i v
= 19.375 mv’ 4.1 The product of mass and velocity of the abject. (2}
42 Okgm.s" (Acoept 0/ Zero) v (n
OPTION 3
} 4.3  To the rightis positive To the right is negative
Ball X ‘ _
p= mvv’ p= mvv’
Ve =i+ alt = (1)(10) v = (1)(-10) ¥ )
=0+ (-9.8)(2.5) v ‘ =10 kg.m.s™ to the rightv’ =-10 kg.m.s"
vi=-24 50 m.s™ =10 kg.ms™ (to the right)  (3)
Emat top = mmﬂ at meeting point i 4.4  To the right is positive To the right is negative’
T._._@j + Yamv vm:g = _.3@3 + amy vmﬂ Bmmm_._mwncm:_,\ ZPbefore = ZPafter v ZPusfore = ZPafter v
= 1 e
m(9.8)(50) + 0 = m(9.8)Ay + Yam(-24.50)*v 0+ = 100vg v+ 10¥ 0+ = 100vg V4 (-10)7
Ay =19.375 m vi=-0.1 ms vi= 0.1 m.s™" to the leftv
h=19.375mv P §=sedle Rl
vi= 0.1 m.s"to the leftv’ (5)
(4) [11]
3.4  Mark positively from 3.2 and 3.3 )
OPTION 1 (downward is, positive) QUESTION 5
50 T , g Criteria , 5.1 The work done by a net force on an obiject is equal to vthe
. ™~ change in the kinetic energy of the object. v
Position {m} + Shapev OR
19.375 *+ Starts at 50 mv’ Net work done on an object is equal to v'the change in the kinetic energyof the
: m + Endsat2.5sv ) object. ¥ (@)
i * Ends at 19.375mv -
. 6.2
25 fime (s)
OPTION 2 (downward is negative) Fg = gravitational force or
- weightv’
Pasition (m) pe— Fn I N= normal forcev’
s riteria F¢ / f = frictional forcev’
0 :
) m Luige * Shapev
(- e +  Staris at-50 mv’
* Endsat25sv )
ol * Ends at-19.375mv
50— NB : Ignore the relative lengths the forces
4
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7.2.2

Criteria for marking Marks
the diagram ,
Correct shape v
Correct direction v
Field lines not touching each 4
other or entering the spheres

©)
7.2.3 T,=(0.07)cos60°v
=0.035 Nv’ )
724 F= Sy,
0.035v = QxEJ?.mi«m\muﬁ.uxuoéu 7
r=0.01Zm
x=0.01Z mv
OR
E=-Trs
Q
0.035
h— Il.!,\ —
E T 729166.67 N v
-1, 9
E=k ﬂm
.2x1078
729166.67= k —rl v
7
r=0.012 mv “)
[15]
QUESTION 8
8.1 The polential difference across the ends of the conductor is directly proportional
to the current flowing to the conductor at constant temperature. v'v' (2)

Convrinht Resarvad Plassa Tirn Qvar

Physical Sciences (P1) 9
NSC — Marking Guideline

8.2.1 OPTION1
v
Rgn = ﬂ,\
8=
0.3
V=24V
v
Ry = N
2.4
&=
I =06AY

Il

Lot = (0.3 + 0.6)v" = 0.9 Av

OPTION 3

Current through 4 £ =2 x 0,3 v
= 0,6A v

~ A=(0,6+03)v=09A v

8.2.2 Positive marking from Question 8.2.2

Preparatory Examination September 2018

OPTION 2
Rgg = «\

v
8=—
0.3

V=24V

Ry = M\
=158,
0.9
= 1733 Qv @)
’ 8.2.3 Positive marking from Question 8.2.2
R, = 2= 267V
8+4
R =(2.67+17.33) v
=7200v 3)
8.2.4 Positive marking from Questions 8.2.1 and 8.2.3
emf =1(R+1)v
19v' = 0.9(20 + r)v
r =111 0v (4)
8.3.1 Decreasev (1}
8.3.2 Total resistance of the circuit decreases, v therefore current increases. v
More volts will be lost, v and Ve, decreases (Veq= ¢ —Ir)v 4)
[21]
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