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INSTRUCTIONS AND INFORMATION

1.

2.

10.

11.

12.

Write your FULL NAME and SURNAME on the ANSWER SCRIPT.

The question paper consists of 8 questions. Answer ALL the questions in the
ANSWER SCRIPT.

Start-EACH question on a new page in the ANSWER SCRIPT.

Number the answers correctly according to the numbering system used in this

question paper.

Leave ONE-line open between two sub-questions for example between
QUESTION 2.1 and QUESTION 2.2.

You may use a non-programmable calculator.

You may use appropriate mathematical instruments.

You are advised to use the attached DATA SHEETS.

Show ALL formulae and substitutions in ALL calculations.

Round off your final numerical answers to a minimum of TWO decimal places.
Give brief explanations, motivations, et cetera where required.

Write neatly and legibly.
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QUESTION 1: MULTIPLE-CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each
question has only ONE correct answer. Choose the answer and write only the letter
(A-D) next to the question number (1.1-1.10) in the ANSWER BOOK, for example
1.11E

1.1 Which/one of the following is an example a scalar quantity?

A Velocity

B Mass

C Acceleration

D Force of gravity. (2)

1.2  The frictional force acting on a sliding object by the surface in contact

with it ...

A depends on air resistance.

B depends on the normal force.

C depends on the area of contact.

D does not depend on the type of surface. (2)

1.3 A satellite orbits Earth at a height where the gravitational force is a quarter
(“a) of the force it experiences on the surface of the Earth. If the radius of
Earth is R, the height of the satellite ABOVE THE SURFACE of Earth is ...

A 4R
B 2R
C R

D %R (2)
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1.4

State Coulomb's law states that the magnitude of the electrostatic force
exerted by two point charges (Q1 and Qz) on each other is directly
proportional to the product of the magnitudes of the charges and inversely
proportional to the square of the distance (r) between them.

Which;of the following graphs best describe the relationship between
electnostatic force and the inverse of the distance between two charges?

1/1'2 1/r2

1
1 r2 /2
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1.5 In the diagram below, a bar magnet is being pushed into a coil. The current

induced in the coil is in the direction indicated.

N =

VvV VvV Vy VvV VUV

O

Which ONE of the following combinations correctly shows the polarity of the
end of the coil facing the bar magnet, as the bar magnet approaches the coil

and which end of the bar magnet is approaching the coil.

Polarity of the coil End of the bar magnet
facing the bar magnet | approaching the coil (B)

(A)

A North pole South pole
B South pole South pole
C South pole North pole
D North pole North pole

(2)

1.6 Two bulbs A (500 W) and B (200 W) are both rated to function at 250 V.
What is the ratio of the resistances (Ra:Rs) for bulbs A and B?

A 254

B 4:25

Cc 5.2

D 2:5 (2)

[12]
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QUESTION 2

A box, weight 55 N, is suspended from the ceiling by a string. A horizontal force F is
then applied to the box to keep it in EQUILIBRIUM when the string makes an angle
of 30° with the Ceiling. The tension in the string is T.

Ceiling
30°

2.1 Explain what is meant if the box is in equilibrium. (2)

2.2 Draw a closed vector diagram of the three forces T, F and w by using the
tail-to-head method. Clearly label the three forces and the relevant angle. (3)

2.3  Calculate the magnitudes of F and T. (4)
[09]
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QUESTION 3

A car with a mass of 350 kg is accelerated up along a straight hill by a NET force of
370 N. The net force is parallel to the hill, which makes an angle of 35° with the
horizontal. The coefficient of kinetic friction is 0,21.

3.1  Draw a free-body diagram, with labels, of all the forces acting on the car. (4)

3.2  Calculate the magnitude of the:

3.2.1 Acceleration of the car (3)
3.2.2 Force of friction on the car (4)
3.2.3 Applied force on the car (3)

[14]
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QUESTION 4

A 10 kg block, resting on a rough horizontal surface, is connected to block of 15 kg
by a light inextensible string moving over a frictionless pulley.

Due to the weight acting on a 15 kg block, the block of mass 10 kg started to move
to the right. Aforce of F is applied to a 10 kg block such that the system moves at s
CONSTANTISRPEED. The angle between the applied force and the horizontal is 25°.

F

The frictional force acting on a 10 kg block is 8 N.
4.1  State Newton’s Second law of motion in words. (2)
4.2  Write the net force acting on the system. (1)

4.3 Calculate the magnitude of the:

4.3.1 Tension on a 15 kg block. (2)
4.3.2 Force applied, F. (4)
4.3.3 coefficient of the kinetic frictional force acting on a 10 kg block (4)

[13]
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QUESTION 5

A satellite, mass 380 kg, is in a circular orbit a certain height above the surface of the
earth. The earth exerts a gravitational force of 2,65 x 103N on the satellite to keep it
in its orbit.

5.1  State/Newton's Law of Universal Gravitation in words. (2)
5.2  Calculate the height, in km, of the satellite above the surface of the earth. (5)
[07]
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QUESTION 6

6.1

(N7

6.2

A class of Grade 11 leaners wanted to investigate the relationship between
the inverse of an electrostatic force and the distance between two identical

charges. They carried their experiment and recorded the results. The graph
bello ws the results obtained by the learners.

Inverse of force vs Distance.

el I R B
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6.1.1 Using the graph, write down the relationship between the distance
between the inverse of force and the distance between the charges. (1)

6.1.2 Determine the magnitude of each charge. (6)

In the diagram below, point charge B has a charge of —6 nC and point
charge A has an unknown charge. Charge A is 0.40 m away from charge B.
P is the point that is placed 0.15 m away from A.

The net electric field at point P due to point charges A and B-is, 6 x 10° N.C",
to the left.

6.2.1 Is sphere A, POSITIVE or NEGATIVE? (1)
6.2.2 Draw an electric field pattern between charge A a : (3)
6.2.3 Calculate the magnitude of the charge on sphere A. (6)

[17]
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QUESTION 7

Consider a solenoid of 9 turns with unknown radius, r. The solenoid is subjected to a
magnetic field of 0,12 T. The face of the solenoid is perpendicular to the magnetic
field. When the field is uniformly switched to 12 T over a period of 2 minutes an emf
with a magnittide of —0,3 V is induced.

7.1
7.2

StateFaraday's law of electromagnetic induction in words. (2)
Calculate:

7.2.1 the change in magnetic flux. (4)
7.2.2 the radius of the solenoid. (4)

[10]
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QUESTION 8

8.1

8.2

The circuit below consists of a 4 Q and 3 Q resistor and an unknown resistor
R. The potential difference across the battery is 12 V. An ammeter, a high-
resistance voltmeter, two open switches S1 and Sz and battery are connected,
as shown, The resistance of the battery and wires can be ignored.

(A
&)
40Q R
_—
12V 1
—
_ 5 -
30
|

When only switch S1 is closed, the power dissipated on a 4 Q resistor is 9 W.

8.1.1 Calculate the potential difference across the 4 Q resistor. (3)
8.1.2 Determine the ammeter reading. (4)
8.1.3 Calculate the value of the unknown resistor R. (5)

Switch S1 is now opened and Sz is closed.
8.1.4 Using the resistor calculated in 8.1.3, calculate the effective
resistance of the circuit. (2)

A motor, labelled 1 500 W, is used for an average of 3 hours per day.
The cost of electricity is R 2.60 per kWh.

8.2.1 Calculate the energy used by the motor for 3 hours per day in kWh. (2)

8.2.2 Calculate the cost of electricity to operate the moto for a month
with 30 days. (2)

[18]
TOTAL: 100
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DATA FOR PHYSICAL SCIENCES GRADE 11

PAPER 1 (PHYSICS)

TABLE 1: PHYSICAL CONSTANTS

NAME/NAAM

SYMBOL/SIMBOOL

VALUE/WAARDE

Acceleratiaﬁ due to gravity
SwaartekragVersnelling

g

9.8 m-s™

Gravitatiomal-constant
Swaartekragkonstante

G

6,67 x 10" N-m?.kg

Radius of Earth
Radius van die Aarde

Re

6,38 x 10° m

Coulomb's constant
Coulomb se konstante

9,0 x 10°N-m?-C?

Speed of light in a vacuum
Spoed van lig in 'n vakuum

3,0x 108 m-s™

Charge on electron
Lading op elektron

16x10"C

Electron mass
Elektronmassa

Me

9,11 x 10" kg

Mass of Earth
Massa van die Aarde

5,98 x 10%* kg

TABLE 2: FORMULAE
FORCE

F

n

et = MA

w=mg

_ Gmym,

F==0

_ fS(mam‘ maks )

US N

fk
M=

ELECTROSTATICS

kQQ,
—

F

(k=9,0x10°N-m?*C? |E =

kQ
:r—2

E

(k=9,0x 10°N-m2-C?) | n=

ELECTROMAGNETISM

®=BAcos0
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ELECTRICITY
Q Vv
|=— R=—
At Joar |
l—l+‘| i R=r+r, +r;+
R_ r1 r . —1 2 3 [
W=vqg — p. W
At
W = VIAt
P=VI
W= IR At
P=IPR
_ VAt
i R p:v_2
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QUESTION 1
1.1 BvVY (2)
1.2 BvvY (2)
1.3 Cvv (2)
14 Cvv (2)
1.5 Bv#¥ (2)
16 Cvv (2)
[12]
QUESTION 2
2.1 The resultant of the force is zero.v'v (2)
22
v T Wy
F v (3)
23
Option 1 Option 2
tan 60° = —v’ tan 30° = =v'
55 F
F =55 tan 60° F=—22
= 95.26 NV’ tan 30°
55 =95.26 Nv
cos 60° = —v -
T sin 30° = —v
_ 55 T
" cos 60 =2
110 NV sin 30
=110 NV
(4)
[09]
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QUESTION 3
Nv
OR
v
f. f
E, Fgyy
» T
(4)
321 Fret = ma‘/
370 =350 av
a=1.06 m.s?v (3)
3.2.2 fc=pNv
fk = (0.21)v'(350)(9.8)cos 35°v
= 590.04 Nv’ (4)
3.2.3 Fret=ma
F - f - Fg// = ma
F - 590.04 - (350)(9.8)sin 30°v = 370v'
F=1494.96 Nv (3)
[14]

QUESTION 4

4.1  When a resultant/net force acts on an object, the object will accelerate in
the direction of the force at an acceleration directly proportional to the force
v'and inversely proportional to the mass v of the object. (2)

4.2 0/zerov (1)

4.3.1 Fret=ma
W-T=0
(15)(9.8)v =T
T =147 Nv (2)

432 Fret = ma
T-Fx-fv=ma
147 - Fcos 25°v — 8 =0V
F =153.37 Nv 4)

Copy right reserved Please turn over
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433 Fn+Fy=Fq

Fn = (10)(9.8)v - (153.37)sin 25°v'

Fn=33.18 N

fk = NV’

8 = 11,(33,18)

ue= 0.24y (4)

[13]

QUESTION 5

5.1

52

Each particle in the universe attracts every other particle with a

gravitational force that is directly proportional to the product of their

massesv’ and inversely proportional to the square of the distance between
their centres.v’ (2)

GQmqim
F=¥\/

r2

(6.67 x10711)(5.98 x10%%)(380) L,

2.65 x 10V = -
r

r=7.56x10°m

distance = 7.56 x 10° m - 6.38 x 10° mv’
=1.18 x 106 mv’ (5)

[07]

QUESTION 6

6.1.1

Inverse of force is directly proportional to the square distance between
the charges.v’ (1)

Al

6.1.2 gradient = /r v

T-Z
_8.0-0
" 0.6-0
=13.33

E- k Q12Q2

T
Fri=kQi1 Q2
1
—— v=(9.0 x 10°)Q%v

13.33
Q=289 x 10° Cv (6)

v

v

6.2.1 NEGATIVEY (1)

Copy right reserved Please turn over
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6.2.2 —
‘ ‘ f //‘}//
1“\}\1 p:,:: ’(;/.:
e
{ \'\
' \‘ T~'\«\‘\
| i ‘ Il\-. s ™
Shape v
Lines not touching/ crossing each other | v’
Direction of arrows v
(3)
_kQa
6.2.3 E4 = 2 v
_ (9x109)><QA‘/
(0.15)2
_kQp
Ez = 2
_ (9x109)x(6x10_9)‘/
(0.25)2
=864 N.C™?!
Ep—Ep = Enet
9x10?)x
OX10)XQa _ gg4 v = 6 x 105V
(0.15)2
9%x10%)x
(x107)x04 = 600864
(0.15)2
0,=150x%x10"6Cv (6)
[17]
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QUESTION 7

ORTI/June 2023

7.1 The magnitude of the induced emf across the ends of a conductor is directly
proportional to the rate of change in the magnetic flux linkage with the

condugctor.v'v’

A
721 €==N 80,

At
A
0.3v=(9) 2 v
2X60
AQ =4 Wbv

722 AQ= (Bf — Bl)A Cos@v
4 =(12-0.12)v7r2Cos0’v
r =033mv

QUESTION 8

8.12Vin=12V -6V
=6 Vv

1
o

<
©

1
Py
=
<

=15AY I=15Av
lR=2A-15A

=05AY
VR=6V

R=-
I

6
=—v
0.5

=12 Qv

Copy right reserved

OR

(2)

(4)

(4)
[10]

©)

(4)

9=6lv
l=15AY

(5)
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8.1.4

8.2.1

8.2.2 Energy per month = 4.5 kWh x 30
=135 kWhv

CAPS-Grade 11/Memorandum

ORTI/June 2023

Option 1 Option 2
R X Ry 1 1 1
Ry = —=—+ =
R+ R; Rp Ri Ry
=(4+3)><12/ 1 _ 1 +i‘/
(4+3)+12 Rp 4+3 12
£515Q v Re=5.15Q v
E=Px At
1500
= X 3\/
1000
= 4.5 kWhv

Cos =135 x 2.60
=R 351v

Copy right reserved

(2)

(2)
[18]
TOTAL: 100



