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INSTRUCTIONS AND INFORMATION

1. Write your full NAME and SURNAME in the appropriate space on the ANSWER
BOOK.

2. Answer ALL the questions.
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 sub-questions, 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. Show ALL formulae and substitutions in ALL calculations.

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

10.  Give brief motivations, discussions, etc. where required.
11. Use the attached ANSWER SHEET to answer QUESTION 10.3.
12.  You are advised to use the attached DATA SHEETS.

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

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

1.1 Which of the following quantities are ALL vectors?

A Mass Acceleration Velocity

B Electric field Distance Velocity

C Force Electric field Acceleration

D Speed Mass Force (2)

1.2 What is the NAME of the perpendicular force that a surface exerts on an object
in contact with the surface?

A Tension

B Normal force

C Gravitational force

D Kinetic frictional force (2)

1.3 The tendency of an object to remain at rest or continue in its uniform motion in
a straight line is known as ...

A acceleration.

B inertia.

C Newton’s second law.

D Newton’s third law. (2)

1.4 The mass and radius of planet A is double the mass and radius of planet B.
The mass of a person on planet A is m. What will be the mass of the same person
on planet B?

A m

B 2m

C 4m

D %W 2)
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1.5 In the vector diagram below, the resultant (net) vector is ...

F1

Fs

A Fi.

B Fa.

C Fs.

D  Zero. (2)
1.6 If a mug is placed on a table, the reaction force due to the weight of the mug,

according to Newton’s third law, is the force of the ...

A earth on the mug.

B  table on the mug.

C  mug on the table.

D  mug on the earth. (2)
1.7 Two charged objects repel each other with a force F when they are separated

by a distance r. The distance between the charges is reduced to "4 r. The new

force, in terms of F, will now be ...

A F.

B 3F.

C ©6F.

D 9F 2)

Copyright reserved
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1.8 Inthe diagram below, the North pole of a bar magnet approaches end A of a
solenoid.

Which ONE of the following statements about the polarity of A and the direction
of the induced current, as shown by the deflection of the galvanometer needle,

is CORRECT?
POLARITY OF A DEFLECTION OF
GALVANOMETER NEEDLE
A North pole Left
B South pole Right
C North pole Right
D South pole Left (2)

Copyright reserved Please turn over
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1.9 The potential difference across the battery in the circuit diagram below is
10 V. The internal resistance of the battery can be ignored. Two voltmeters V1
and V2 are connected in the circuit as shown in the diagram below.

When the switch is open the correct readings on voltmeter V1 and V2 will be as

follows:
VOLTMETER V1 VOLTMETER V2

A 0 10

B 10 0

C 0 0

D 10 10 )

1.10 The unit for electrical power is ...

A N.CL

B Jst

C kg.m.s?.

D N.s. 2)
[20]
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QUESTION 2

Three forces, Fi1, F2 and F3, are applied to a crate of 15 kg as shown on the diagram
below.

F1=500 N
y
309
Fs=450 N X
b 50°
F>=600 N

2.1  Define the term resultant vector. (2)
2.2  Calculate the resultant of the three forces. (9)
2.3  Explain why the three forces will not form a closed vector diagram. (2)

[13]
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QUESTION 3

A constant force, F, pulls a 20 kg block at a constant speed over a rough horizontal
surface, XY, as shown in Diagram A below. The coefficient of kinetic friction (u)
between the block and the surface is 0,2.

DIAGRAM A .
1]
20 kg I —
X Y
3.1 Give areason why the coefficient of kinetic friction has no unit? (1)

3.2 Draw a labelled free-body diagram showing ALL the forces acting on the block. (4)
3.3 State Newton's first law of motion in words. (2)

3.4 Calculate the magnitude of:

3.41 ForceF (6)
3.4.2 Normal force (2)
3.4.3 Frictional force (2)

3.5 The same constant force, F, is now applied to the block over the same rough
horizontal surface as before, at an angle of 15° with the horizontal, as shown in
Diagram B below.

DIAGRAM B

20 kg

X Y

How will the frictional force of the block in Diagram B compare with the frictional
force of the block in Diagram A?

Write only HIGHER, LOWER or REMAINS THE SAME. (2)
[19]
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QUESTION 4

In the diagram below, an 8 kg block is connected to a 4 kg block by means of a light,
inextensible string. A constant force of 55 N is applied to the 8 kg block to accelerate
the combination of blocks to the right.

4.1

4.2

4.3

4.4

8 kg » 35N

—

The kinetic frictional force between the 4 kg block and the inclined plane is 4 N
while the kinetic frictional force between the 8 kg block and the horizontal plane
is 8 N.

30°

State Newton’s second law of motion in words. (2)
Draw a free body diagram of all forces acting on the 4 kg block. (4)
Calculate the tension in the string connecting the two blocks. (6)

The angle of inclination is decreased to 10°. How will the change affect the
coefficient of kinetic friction?

Choose from INCREASES, DECREASES or REMAINS THE SAME.

Explain your answer. (2)
[14]
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QUESTION 5

A crane at a building site lifts a container filled with concrete and their combined total
mass is 780 kg. The container is lifted upward at a CONSTANT SPEED by means
of a light, inextensible cable as shown in the diagram below. Ignore the effect of air
friction.

(@] |

el D
|

m =780 kg
5.1 Draw a labelled free-body diagram of ALL force acting on the container as it
is being lifted upwards. (2)
5.2 Calculate the tension in the cable. (3)

5.3 The crane changes the tension in the cable to 7 800 N.
5.3.1 How does this change influence the acceleration of the container?

Write only INCREASES, DECREASES or STAYS THE SAME.

Briefly explain your answer. (2)
5.3.2 Calculate the acceleration of the container. (4)
[11]
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QUESTION 6

A satellite of mass 1000 kg is orbiting the earth at a distance of 1 200 km from the
earth’s surface.

6.1 How does the force which the earth exerts on the satellite compare with the
force that the satellite exerts on the earth?

Answer only GREATER THAN, LESS THAN or EQUAL TO.

State the relevant physics law that you applied to answer the question. (2)
6.2  State Newton’s law of universal gravitation in words. (2)
6.3 Calculate the force that the earth exerts on the satellite to keep it in orbit. (5)

6.4  The mass and radius of the planet A are 7,35 x 10%? kg and 1 737 km
respectively. Calculate the acceleration due to gravity on planet A. (4)
[13]
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QUESTION 7

Three identical spheres A, B and C are placed on plastic stands as shown in the
diagram below. The charge on sphere Ais + 5 nC, spere B is—8 nC and C is neutral.
The three spheres are brought in contact with each other and then separated.

7.1  Calculate the:
7.1.1 Net charge on each sphere after separation (3)

7.1.2 Number of electrons in excess or deficit on sphere C after separation (3)

They are then placed a distance apart as shown in Diagram 2 below.

15 cm 20 cm

F 3
v
A

A

7.2  Draw a vector showing the electrostatic forces acting on the charge B due to
the presence of A and C.

(2)

7.3  Calculate the net electrostatic force on sphere B. (5)
[13]
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QUESTION 8

Two charges Q1 and Q2 of magnitude +4 uC and 3 uC (sign unknown) respectively
are placed in a vacuum as shown in the diagram below. P is a point, at distance r to
the right of Q1 and 0,2 m to the left of Q2. The net electric field at point P is equal to
zero.

4 uC 3 uC

< < >0
Q: ' P 0.2m Q2
8.1 Are the signs on the two charges similar or opposite?
Give a reason for your answer. (2)
8.2  Draw the electric field pattern around a positive point charge. (3)
8.3  Define electric field at a point in words. (2)
8.4  Calculate distance r in metres. : (2
1

Copyright reserved Please turn over
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QUESTION 9

A coil with 340 turns has an area of 0,06 m2. It is held with its axis coinciding with the
direction of a magnetic field of strength 0,4 T. In order to induce an emf in the coill, it
is pulled out of the magnetic field in 0,3 seconds.

9.1

9.2

9.3

State Faraday’s law of electromagnetic induction. (2)

Mention TWO ways in which the magnitude of the induced emf can be
increased. (2)

Calculate the:

9.3.1 Magnetic flux linkage (3)
9.3.2 Magnitude of the induced emf (3)
[10]
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QUESTION 10

A group of learners used the circuit diagram below to investigate the relationship
between the potential difference across the ends of a conductor and the current
passing through the conductor.

They obtained the results on the table below.

POTENTIAL DIFFERENCE (V) CURRENT (A)

1 0,5

0,9

2
3 15
4 2

10.1

10.2

10.3

10.4

Copyright reserved

Write down the independent variable for this investigation?

Name the law that the learners investigated in words.

Use the attached ANSWER SHEET to draw a graph of potential difference
verses current with the dependent variable on the x-axis, using the results

obtained by the learners.

Write down the conclusion for this investigation that can be made from the
graph.

(1)
(1)

(4)

©)
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10.5 The battery in the circuit diagram below has an emf of 14 V with negligible
internal resistance. Switch S is closed.

Calculate the:

10.5.1 Total resistance of the circuit 4)
10.5.2 Reading on the ammeter (3)
10.5.3 Energy dissipated by the 8 Q resistor in 2 minutes (5)

10.6  The potential difference of household power supply in South Africa is 220 V.
A girl uses a hair dryer that allows maximum current of 16 A to pass through
it when it is connected to the power source. Calculate how much she will pay

for electricity for using the dryer for 30 minutes. 1 kWh = R2,56. (4)

[25]

TOTAL: 150

Copyright reserved Please turn over



ecoamstoaeed from Stanmevsn \EsIesmmn

17

DATA FOR PHYSICAL SCIENCES GRADE 11

PAPER 1 (PHYSICS)

GEGEWENS VIR FISIESE WETENSKAPPE GRAAD 11

VRAESTEL 1 (FISIKA)

TABLE 1: PHYSICAL CONSTANTS/TABEL 1: FISIESE KONSTANTES

gravitasiekonstante

SYMBOL/
NAME/NAAM SIMBOOL VALUE/WAARDE
Acceleration due to grawty/ g 9.8 mes?
Swaartekragversnelling
Universal gravitational constant / Universele G 6,67 x 1011 Nem?kg?

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

3,0 x 108 mes?

Planck’s constant / Planck se konstante h 6,63 x 1034 Jes
Coulomb’s constant / Coulomb se konstante K 9,0 x 109 Nem?2+C?
Charge on electron / Lading op elektron e -1,6 x10%°C
Electron mass / Elektronmassa Me 9,11 x 103! kg
Mass of earth / Massa op aarde M 5,98 x 10%* kg
Radius of earth / Radius van aarde Re 6,38 x 103 km

Copyright reserved
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TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING
Vi =Vj+ aAt

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

Ax =(V‘ ;Vf JAt or/of Ay =(Vi va jAt

Vi° =V,” +2aAx orlof v,° =V,” +2aly

FORCE/KRAG
Fret = Mma wW=mg
_ Gm1m2 _ fmax
F= d2 us = N
Hy = %

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

v=~fA -l—z:?L

ni sind; = nr siné, n=

ELECTROSTATICS/ELEKTROSTATIKA

F_kQ.Q. ef
= > =

r (k= 9,0 x 10° N.m2.C%) q

kQ Q

E :_2 n=—

r (k=9,0 x 10° N.m2.C%) de

Copyright reserved Please turn over
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ELECTROMAGNETISM/ELEKTROMAGNETISME

_e Vv
l_E R—T
1 1+1+ R R R
- = 4 = —+ -+ ...
Rp Rl R2 S 1 2
W =Vq w
P=—
At
W = VIAt
P=VI
W = I2RAt
P=I°R
V2At _v
W = R

Copyright reserved
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ANSWER SHEET

LEARNER’S NAME
AND SURNAME

QUESTION/VRAAG 10.3

Potential Difference / Potensiaalverskil (V)
w

0,5 1 1,5 2 Current / Stroom (A)
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QUESTION/VRAAG 1:  MULTIPLE-CHOICE QUESTIONS/
MEERVOUDIGEKEUSE-VRAE

1.1 Cvv )
12 BVvY )
1.3 BvVv )
14 AvY )
1.5 AvY )
1.6 Dvv )
1.7 Dvv )
1.8 Cvv )
1.9 BYY )
1.10 BvY )

[20]
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QUESTION/VRAAG 2

2.1

2.2

2.3

A single vector having the same effect as two or more vectors combined. v'v/

OR
The vector sum of two or more vectors.

n Enkele vektor wat dieselfde effek het as twee of meer
OF

vektore saam.

Die vektor som van twee of meer vektore. (2)
X-axis / x-as
F1 F2 Fs
Fx = 500 cos60° v Fx = 600 cos50° v Fx =450 N v left /
Fx = 500 sin30° Fx = 600 sin40° links

= 250 N right = 385,3726 N right/regs
Fx = 250 + 385,3726 — 450 = 185,37 N vright / regs
y-axis / y-as
F1 F2 F3
Fy = 500 sin60° v/ Fy = 600 sin50° v/ Fx=0
Fy =500 cos30° Fy = 600 cos40°

=433,0127 N = 459,62667 N
up/opwaarts down/afwaarts
Fy =433,0127 — 459,62667 = 26,61 N v'down / afwaarts

185,3726 N
>
o
26,61397 N F

2 2 2 M 185,3726
l:net2 : Fx= + Fy , , 9= tan'l( ) )
Fret* = 185,3726% + 26,61397 26,61397
Fret= 187,27 N v 6 =81,83°v 9
The resultant force is not equal to zero. vv'
Die resulterende krag is nie gelyk aan nul nie. (2)

[13]
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QUESTION 3/VRAAG 3

3.1

3.2

3.3

3.4.1

3.4.2

3.4.3

3.5

Copyright reserved/Kopiereg voorbehou

The coefficient is a ratio of two forces. v/
Die koéffisiént is die verhouding tussen twee kragte.

Mark awarded for arrow and label. / Punt toegeken vir pyltjie en benoeming.
Do not penalise for length of arrows since drawing is not drawn to scale,
Moenie vir die lengte van die pyltjie penaliseer nie aangesien die tekening nie
volgens skaal is nie.

Any other additional force(s) / Enige ander addisionele krag(te) Max/Maks. 3/4

If force(s) do not make contact with body./ Indien krag(te) nie met die voorwerp
kontak maak nie. Max./Mak.s 3/,

A body will remain in its state of rest or motion at constant velocity v" unless a
non-zero resultant/net force acts on it. v/

n Liggaam sal in sy toestand van rus of beweging teen konstante snelheid
volhard, tensy h nie-nul resulterende/netto krag daarop inwerk.

Fret = ma

FcosO — fk = ma a} Any one / Enige een v/
Fcosf — kN =m

F cos35 v—0,2[(20x9,8) —Fsin35°v] v =0V
F=4198NV (41,5 — 42,1)

N = Fg — Fsing
N =20x9,8-41,98 sin35" v
N=171,92N v (171,89)

fk = ukN
fk=0,2x171,92 v
fk=34,38 N v (34,3 -34,6)

HIGHER/HOER v'v

(1)

(4)

(2)

(6)

(2)

(2)
(2)

[19]
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QUESTION 4/VRAAG 4

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

OR

The acceleration is directly proportional to the resultant/net force v' and inversely
proportional to the mass v'of the object.

Wanneer h resulterende / netto krag op n voorwerp inwerk, versnel die voorwerp in
die rigting van die krag. Die versnelling is direk eweredig aan die krag en omgekeerd
eweredig aan die massa van die voorwerp.

OF

Die versnelling is direk eweredig aan die krag en omgekeerd eweredig aan die
massa van die voorwerp. (2)

4.2

4)
Mark awarded for arrow and label. / Punt toegeken vir pyltjie en benoeming
Do not penalise for length of arrows since drawing is not drawn to scale,
Moenie vir die lengte van die pyltjie penaliseer nie aangesien die tekening nie
volgens skaal is nie.

Any other additional force(s) / Enige ander addisionele krag(te) Max./Maks. 3/4

If force(s) do not make contact with body./ Indien krag(te) nie met die voorwerp
kontak maak nie. Max./Maks. 3/,

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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4.3

4.4

Fnet = ma
Fret=F—T —f Any one / Enige een v/
Free=T — Fg//- f

4-kg mass / massa

[T-(4x9,8sin25)v—-4=4av]v
T-156=4a ...(1)
8-kg mass/ massa

55-T-8=8av

47 -T=8a .. (2)
From (1) and (2) / Vanaf (1) en (2)
T=2607NVv (6)

Remains the same. v* Coefficient of kinetic friction depends only on the type of

material. v/

Bly dieselfde. Die koéffisiént van kinetiese wrywing hang slegs van die tipe

materiaal af. (2)
[14]
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QUESTION 5/VRAAG 5
51 TV
F 3
[ ]
Ve @
5.2  Fret=ma Any one / Enige een v/
T- Fg = Mma
T-780x98=0Vv
T=7644Nv ®3)
5.3.1 Increase/Neem toe v/
Fnett # 0. vv/ 2
5.3.2  Fnet=ma Any one / Enige een v/
T- Fg =~ Mma
7800 —-780x9,8 v =780a v
~a=02mstlv (4)
[11]
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QUESTION 6

6.1 Equalto. v When object A exerts a force on object B, object B simultaneously
exerts an oppositely directed force v of equal magnitude on object A. v/

Gelyk aan. Wanneer voorwerp A h krag op voorwerp B uitoefen sal voorwerp
B gelyktydig h krag van gelyke grootte en in die teenoorgestelde rigting v op
voorwerp A uitoefen. v/ (3)

6.2  Each body in the universe attracts every other body with a force that is directly
proportional to the product of their masses, v'and inversely proportional to the
square of the distance between their centres. v

Elke liggaam in die heelal trek elke ander liggaam aan met h krag direk
eweredig aan die produk van hul massas v' en omgekeerd eweredig aan die

kwadraat van die afstand tussen hul middelpunte. v/ (2)

6.3 = GA/:2M2 v
6,67 x 1071 x 5,98 x 10% x 1 000
F= 5 VR
(6,38 x10°+ 1,2 x10°)

F=6,94x 10NV (5)
6.4 _GM

9=—72"

_6,67x10"x 7,35 x 10?2
(1,737 x 10% )2 v

g=162m.s?v 4)
[13]
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QUESTION 7/VRAAG 7
Qi+ Q +Q
711 Qnet/netto = % v
5x 10+ (-8 x 10°) + 0
Qnet / netto = a +(2X )t v
Qnet /netto = - 1 X 10°C v (3)
7.1.2 n= Q v
de
I 107
T o16x107"°
n = 6,25 x 10° electrons / elektrone v/ (3)
7.2
Fﬂ ‘.r:: . > FA v
Marking criteria / Nasienkriteria
Each line, arrow and label /
Elke lyn, pyltjie en benoeming
(2)
7.3 _kQQy
F= —7 v
9x10%x 1x10° .
FA:( il 2X )/ = 400 N right/regs
0,15
9x10%x1x 10 .
Fo= &X 0"22 v =225 N leftllinks
Fnet = Fa—Fc
Fret = 400 — 225 v
Fret = 175 N right / regs v/ (5)
[13]
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QUESTION 8/VRAAG 8

8.1

8.3

8.4

Copyright reserved/Kopiereg voorbehou

Same sign. v For the net electric field at point P to be zero, the two electric
fields must be in opposite directions. v/

Dieselfde teken. Vir die netto elektrieseveld by punt P om nul te wees, moet
die twee elektriesevelde in teenoorgestelde rigtings wees.

Marking criteria / Nasienkriteria

Shape / Vorm

Direction of field / Rigithg van veld

ANENEN

Lines touching charge and not crossing
Lyne raak aan die lading en nie kruis nie

Electrostatic force experienced per unit positive charge placed at that

point. v'v/

Elektrostatiese krag ervaar wat per eenheids positiewe-lading wat by daardie
punt geplaas is, ondervind word.

E:Q\/

r2

_9x10% 4 x10°

= v =
E1 (r)2

_9x10°%3x10° 27000

36 000
>—N
K

E> 027 = 0.0 =675 000
Enet = E1 — E2

~E1=E2

. 36000 27000 675 000
TR 0,04

~r=0,23mv

)

©)

)

()
[12]
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QUESTION 9/VRAAG 9
9.1 The magnitude of the induced emf across the ends of a conductor v'is directly

proportional to the rate of change in the magnetic flux linkage the

conductor. v

Die grootte van die geinduseerde emk oor h geleier v is direk eweredig aan

die tempo van verandering van die magnetiese vloed in die geleier. v/ (2)
9.2 Pull the solenoid out of the magnetic field faster.

Increase the number of turns on the coil. (Any two)

Increase the area of the coil. v

Use a stronger magnetic field.

Trek die solonoied vinniger uit die magnetieseveld -

Vermeerder die aantal windings in die spoel. (Enige twee)

Vergoot die oppervilakte van die spoel. I

Gebruik h sterker magneetveld. _ @)
9.31 & =BAcosh v

® =0,4x0,06 cosO v

® =0,024 Wb v 3)
932 =.N22,

A 0-0,024
=- i v
€ =-350 03
e=28VV 3)
[10]
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QUESTION 10/VRAAG 10
10.1 Temperature or Resistance / Potential difference v/
Temperatuur of Weerstand / Potensiaalverskil
(Any one / Enige een) (2)

10.2 Ohm’s Law / Ohm se wet v/ (1)

10.3 Marking criteria / Nasienkriteria

Axes labelled with units / Asse benoem met eenhede
Two points plotted correctly / Twee punte korrek geplot
All points plotted correctly / Alle punte korrek geplot
Straight line from origin / Reguitlyn deur die oorsprong 4)

AN RN

10.4 The current passing through the conductor v is directly proportional to the
potential difference across the ends of the conductor, v if the temperature
remains constant. v’

Die stroom wat deur die geleier vioei v' is direk eweredig aan die potensiaal-
verskil oor die punte van die geleier, v indien die temperatuur konstant

bly. v 3)
OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
1051 1_1 .1, R,= Rz,
Re Ri Ry PTRI+R,
11,1 _6x12
AR Re= 5+ 12
Rp=4Q\/ Rp=4Q\/
R=Rp+Rs=4+3=7QV (4)

1052 Rr=Y,
/

7:%\/
I=2Av 3)
1053 R =X h=2x2v Vs = IR
V/ 18 Vs=2x3
4V l2= 0,67 A vezex
2 Ve =0,67 X8 v e gy
Ve=8V Va=5,36 V PE A0V
|2:E\/ IZZE‘/
l2=0,67 A l2=0,67 A
W = IPRAt v _V W =VIAt v
W=—-Atv
W =0,67°x 8 x 120 R W =5,36 x 0,67 x 120 v
W = 430,94 ] v W= 100y  W=43094Jv
8
W = 430,94 J v 5)
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10.6 OPTION/OPSIE 1
W = VIAt v
W=220x16 v x0,5v
W =1,76 kWh
Cost / Koste = 1,76 x 2,56
At=R4,51 v

OPTION/OPSIE 2

vV 220
R_T —¥—13,750

_220°x 0,5V
T 13,75

Cost / Koste =1,76 x 2,56
=R4,51 v

Copyright reserved/Kopiereg voorbehou

OR/OF

(2)
W = I2RAt v

=162x 13,75x 0,5 vv

=1,76 KkWh v
Cost / Koste = 1,76 x 2,56
=R4,51 v (4)
[25]
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QUESTION/VRAAG 10.3

—~ /
> /
= /
X~ /
4
o 4
=
I
©
n
[
[}
o
o
QO 5
-~ 3
)
o
C
o
p—
[}
=
[m)
= 2
=
c
[}
+—
o
o
1
0

0,5 1 1,5 2 Current / Stroom (A)
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