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INSTRUCTIONS AND INFORMATION

1

10.

iy

12.

Write your NAME in the appropriate space on the ANSWER BOOK.

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

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

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

Leave ONE line 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 motivations, discussions, et cetera where required.

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
question has only ONE correct answer. Choose the answer and write only the letter
(A-D) next to the question numbers (1.1-1.10) in the ANSWER BOOK, e.g. 1.11 E.

1.1 When two surfaces touch each other, the component of the contact force
parallel (tangential) to the surfaces is called the ...

A applied force.
B normal force.
C gravitational force.

D frictional force. (2)

1.2 A person is transported to the mythical planet Mango, which is EIGHT times as
massive as Earth and has TWICE the diameter.

The person’s weight on the planet Mango compared to his/her weight on Earth

would be ...

A 2 times larger.

B 2 times smaller.

C 4 times larger.

D 4 times smaller. (2)
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13  The acceleration of free fall is determined by measuring the times t; and t, taken

for a steel ball to fall from rest and pass points X and Y. The distance between
Xand Y is h as shown in the diagram below.

Which ONE of the following is the CORRECT ex

: pression used to calculat
acceleration due to gravity? i

A h
(t2-t9)%
B 2h
(-2
C h
2(t- 1%
D 2h
X3l

2
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1.4  The sketch graph below re

| presents the relationship between momentum (P) and
the time (t), for a body trav

elling in a straight line

0 t

Which ONE of the following conclusions based on the graph is TRUE about the
net force acting on the body?

The net force . ..

A is exactly zero.

B uniformly increases.
C uniformly decreases.
D remains constant.

15 A block X of mass 3 kg is accelerated from rest by a force of 5 N for 2 s. An
identical block Y (of mass 3 kg) is accelerated from rest by a force of 5 N for 4 s.

Which ONE of the following ratios, Ex, (X) : E, (Y), is correct?

A 152
B 22
C 1:4
D 4:1

Copyright reserved Please turn over

(2)



Downloaded from Stanmorephysics. com e
Physical Sciences/P1 6 ImpopoloE/September 2004
NSC

16 The sketch graph below represents the relationship between the ratio of the
observed frequency to the source frequency ( )and the speed of the listeng,
(vi) for a stationary source.

A

0 VL'

Which of the following combinations correctly represents the value of P and the
direction in which the listener moves?

VALUE OF P DIRECTION
A 1
B 1
C 2

D 3 Away from the source (2
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1.7 Two point charges, X, with a charge of +q, and Y, with a charge of -2q, are

separated by a distance r. X exerts an electrostatic force, F, on Y.

The charges on X and Y are EACH increased by +3q.

Which ONE of the following CORRECTLY represents the new force exerted by

charge X on charge Y?

A % 4
B F

C 2F
D 4F

1.8 In the circuit represented by the diagram below, V4 is connected across a

rheostat (variable resistor).

®

R

___@_

Which ONE of the following sketch graphs represents the relationship between
the readings on V4 and V; as the resistance of the rheostat is increased?

A
Vi
0 Vs
C
Vi
i
0 Ve

Copyright reserved
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Two point charges, X, with a charge of +q, and Y, with a charge of -2q, are
separated by a distance r. X exerts an electrostatic force, F, on Y.

The charges on X and Y are EACH increased by +3q.

Which ONE of the following CORRECTLY represents the new force exerted by
charge X on charge Y?

A

~F
B F
G oF
D 4F 2)

In the circuit represented by the diagram below, V; is connected across a
rheostat (variable resistor).

11
[l
S /},
O O
Which ONE of the following sketch graphs represents the relationship between
on V; and V; as the resistance of the rheostat is increased?

the readings

A B
v, Vi
—» 0 >
0 V2 V,
C D
Vi Vs
—p 0 > 2
0 V2 V2 (2)

Please turn over
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1.9 The diagram below represents an electrical machine.

Battery

Which ONE of the following represents the CORRECT type of the machine?

A DC generator

B DC motor

C AC generator

o _ 3 )

1.10 An atom in its ground state absorbs energy E and is excited to a higher energy

state. i

When fﬁe atom returns to the ground state, a photon with energy ...

A E is absorbed.

B E is released.

C 2E is absorbed.

D 2E is released. (2)
(20]
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QUESTION 2 (Start on a new page)

2.1

2.2

A phy_flcs learner pushes a 34 kg crate up the plane with a horizontal force of
magnitude F (parallel to the horizontal), as shown in the diagram below.

C)‘ -a'te

25° ) -

The coefficient of kinetic friction between the crate and the surface is 0,25.

2.1.1 Suggest a reason as to why the coefficient of kinetic friction is
dimensionless (i.e. has no units).

The crate moves up the plane at a CONSTANT VELOCITY.
2.0 State, in words, Newton’s First Law of Motion.

213 Draw a labelled free-body diagram for the crate whilst in motion.

214 Using an appropriate calculation, show that the kinetic frictional force

acting on the crate is 75,495 + 0,106°F.

2.1.8 Hence or otherwise, calculate the magnitude of the force F.

The mass of the Earth is 5,98 x 10% kg and the radius of the Earth is 6,38 x 10°
m. A small satellite that is 1000 km above the surface of the‘Earth is
accelerating towards the Earth. The only force acting on the satellite is the

gravitational force of the Earth. If the weight of the satellite is 3 660 N at 1000
km above the surface O culate its weight on the surface of the

Earth.

f the Earth, cal

Please turn over
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QUESTION 3 (Start on a new page)

A ball is dropped from a height of 20 m and rebounds with a velocity which is three.
quarter of the velocity with which it hits the ground. The ball bounces two times, z¢

the position-versus-time sketch graph below.

Position (m)

r

gl----=--------

B Q Time (s)

The effects of air resistance and the time lapse with the ground are neglected.
3.1 Define the term free fall.

3.2  State the acceleration of the ball the instant it reaches the maximum height after
the FIRST bounce.

3.3  Calculate the time interval between the FIRST and SECOND bounces (Atas), by
using the equations of motion.

3.4  Sketch a velocity-versus-time graph for the motion of the ball from the instant it
is dropped until it reaches the maximum height after the first bounce.

Clearly indicate the values of the following on the graph:
e The times A and P

e The velocity with which it hits the ground
« The velocity with which it rebounds

Copyright reserved Please turn over
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QUESTION 4 (Start on a new page)

A ball is falling freely. When its downwards speed reaches 9,2 m-s™, it explodes into
two equal parts. Part I goes straight up to a height of 13,7 m above the point of

explosion.

BEFORE EXPLOSION

4.1 Define, in words, the term momentum as applied in physics.

42 Calculate the initial velocity of part T just after the explosion

4.3 State the principle of conservation of linear momentum in words.

4.4 Calculate the magnitude of the velocity of part I just after the explosion.

Copyright reserved Please turn over
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QUESTION 5 (Start on a new page)

A truck of mass 6 000 kg accelerates from REST at the top of a slope to 1 1| m's ! at the
bottom The slope is 480 m long and the truck starts 55 m above level ground, as

shown in the diagram below

20 m

Y U
A

Arrestor bed

The average frictional force on the truck during the journey down the slope is
3.84x 10°N

5.1 Classify frictional force as a CONSERVATIVE FORCE or a
NON-CONSERVATIVE FORCE (1)

5.2 Define, in words, the term power as applied in physics. (2)

5.3  Calculate the power produced by the engine if the truck takes 88 s to reach the
bottom of the slope. (6)

At the bottom of the slope the truck cannot stop and enters a gravel arrestor bed. The
bed is 20 m long and provides a resistive force of 0,35 times the weight of the truck.

5.4  Use a calculation to determine if the bed is long enough to stop the truck. (4)
[13]
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QUESTION 6 (Start on a new page)

6.1

6.2

A commuter train passes a passenger platform at a constant speed of 40,0 m's-
. The train horn is sounded at its characteristic frequency of 320 Hz. Take the
speed of sound in air to be 340 m's™.

6.1.1 State Doppler effect in words.

Calculate the:

6.1.2 Frequency heard by a person on the platform as the train approaches
the platform.

6.1.3 Wavelength detected by a person on the platform as the train
approaches.

A N tarts from rest and accelerates along a straight line at 2,81 m-s2.
The speec mf;;souncl ﬁlffﬂalr is 343 m-s'. A siren at the starting point remains
Use a §tﬂ’table calculation to prove that the distance that the
yas travelled when the driver hears the frequency of the siren at
90% of the vaiue it has when the motorcycle is stationary, is 209,34 m.

Copyright reserved Please turn over
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QUESTION 7 (Start on a new page)

Two unequal positive point charges, Qy and @,, are 0,02 m apart, as shown iy
the diaqram below

Q 0
® — K )
' 0.02m !

- »
I
)

The charge of Q. is TWICE that of Q, and the electrostatic force that EACH
charge experiences is 9 x 10° N. Point P is 0,02 m away from Q, as the

diagram below illustrates. N
Q Q P
@S ssssslssts s R A renmennnanmaEEa S LE R * w E
18 0,02 m o 0,02m o
. : |
- - - .. S
7.11 Define, in words, the term electric field at a point in space. (2)
.l 5 Calculate the net electric field at point P due to charges Qs and Q.. (7)

-~

(S

Two small spheres, A and B, are fixed in place and separated by 2,0 x 10° min
& vacuum. Sphere A has a charge of +1,0 x 10 C, and sphere B has a charge
of -1,0 x 10® C, as shown in the diagram below.

+10x108C 1.0x10°C
_______________________ e
% ®
| 0,02m o
7.2.1 State Coulomb’s Law in words. | (2)
Calculate the:
71272 Number of excess electrons on sphere B 2

7.23 Using a suitable calculation, show that the number of electrons that
must be removed from A and put onto B to make the electrostatic

force that acts on EACH sphere an attractive force whose magnitude
is 45,0 N, equals 2,59 x 10", (6)

Copyright reserved
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In the circuit shown in the diagram below, the reading on an ammeter A is double that
on ammeter Az and the reading on voltmeter V; is three times that on voltmeter Vi.

— | -10Q R

The battery has an emf of 20,4 VV and ‘an unknown internal resistance r.

8.1

8.2

Define the term emf of a battery.
Calculate the resistance of:
8.2.1 Resistor Ry

8.2.2 Resister Rz

The reading on V,is 9 V.

8.3

Calculate the:
8.3.1 Potential difference across the 10 Q resistor
8.3.2 Reading on ammeter A4

8.3.3 Internal resistance r

Copyright reserved
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QUESTION 9 (Start on a new page)

The diagram represents a simple generator. The coil is rotated in an anti-clockwise
direction.

B
Output
9.1  Does the diagram represent an AC or a DC generator?
Suggest a reason for the answer. (2)
9.2  State the energy conversion that takes place in this generator. (1)

9.3  For the parts labelled A and B in the diagram, write down:
9.3.1 Their name (1)
9.3.2 Their function (1)

9.4 The part XY of the coil is about to move upwards. As soon as it moves upwards,
will the induced current flow from X to Y or from Y to X? (1)

9.5 The peak voltage supplied by this generator is 120 V.

9.5.1 In the position that the coil is shown, is the output voltage 0V, 85 V or
120 V? (1)

The rms value of the current supplied to the external circuit is 1,2 A.
95.2 Define the term rms for an alternating current. (2)

9.5.3 Calculate the average power output of the generator. (4)
[13]
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QUESTION 10 (Start on a new page)

The diagram below shows a photoelectric cell which is connected to an adjustable
emf.

A group of learners use the device to study the photoelectric effect.

(s

The learners irradiate the cell with blue light of wavelength 470 nm. They record the

readings on the ammeter as the cell is irradiated with blue light of different grades of
intensity.

10.1 Describe the photoelectric effect in words. (2)

10.2 For this experiment, write down the following:

10.2.1  Independent variable (1)
10.2.2  ONE factor that must be kept constant (with respect to light) (1)
10.2.3  Aninvestigative question (2)

10.3 The learner observes that the ammeter readings increase when the intensity of
the blue light increases. Explain this observation. (2)

10.4 The metal of the photoelectric cell has a work function of 2,35 x 109 J.
calculate the maximum kinetic energy with which the photoelectrons are emitted
from the metal. (3)

10.5 Briefly explain why metals shine even when the frequency of the radiation falling
on the surface is below the threshold frequency. (2)
[13]
GRAND TOTAL: [150]
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QUESTION 1/ VRAAG 1

11 Dvv 2)
1.2 AvY (2)
1.3 Dvv 2)
14 Dvv 2)
15 Cvv (2)
16 AvY 2)
17 Cvv 2)
18 AvY 2)
1.9 BvVv (2)
110 Bvv (2)
[20]
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QUESTION 2/ VRAAG 2
2.1.1 It is a ratio of the magnitude of two forces.v’ (1)
Dit is 'n verhouding van die grootte van twee kragte.

2.1.2 A body will remain in its state of rest or motion at constant velocity unless a
non-zero resultant/net force acts on it.v'v’ (2)
'n Liggaam sal in sy toestand van rus of beweging teen ‘n konstante snelheid
volhard, tensy 'n nie-nul resulterende/netto krag daarop inwerk

2.1.3 Accepted labels
Nv* | Normal force/ Fn/Fsuriace on crate
N Normaal krag/Fn/F opperviakte op krat

Fwv' | Frictional force /kinetic frictional force/f
Wrywingskrag /kinetiese wrywingskrag/f
Fav' | Applied force/Fappiied/F

>Fa Toegepaste krag/Fivegepas’F

wv' | Fy/mg/weight/gravitational force/

fk I:Earth on crate/3333=2 N
Fy/mg/gewig/gravitasiekrag/

E. aarde op krat/ 3333;2 N

w

Notes/Aantekeninge:

e Mark is awarded for label and arrow/
Punt word toegeken vir benoeming en pyl.

e Do not penalize for length of arrows/
Moenie penaliseer vir lengte van pyle nie

e Deduct 1 mark for any additional force/
Trek 1 punt af vir enige bykomende krag (4)

e If force(s) do not make contact with dot/body: 3/4/

Indien krag(te) nie kontak maak met kol/voorwerp nie:
3/4

e If arrows missing: 3/4 /As pyle ontbreek: 3/4

2.14 fc = N Any one/ Enige een v’

fk = uk (mgcoso + Fasinod)

= 0,25v[(34)(9,8)(c0s25)+Fsin25°]v’
= 75,495 + 106-F

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



2.1.5

2.2

PHikmAnSkismche 61 iFstage \Sdrenskamephy sics. com Limpopo DoE/September 2024

Marking Guidelines/Nasienriglyne

Fro =0 ACCEPT: Froy=ma ANV 0ne/ Enige een”

Fcos25° —fx — mgsin25° =0

Fcos25° — 75,495 — 0,106-F — (34)(9,8)(sin25°) v'= 0
F(0,800307787) = 216,3114048
F = 270,2853 Nv

OPTION 1/OPSIE 1

OPTION 2/OPSIE 1

(6,67 X 10‘”)(5,98 X 1024)

a-=
(6,38 x 10% + 1000 x 103)2
a=7,32m-s" towards the Earth/
. na die Aarde toe.

2E/ANER.8.
ag 7,32

= 1,338797814

Wea = (3 600)( 1,338797814)v
= 4819,67 N vdownwards
afwaarts

(6,67 X 10‘”)(5,98 x 1024)

a= S

(6,38 x 108 + 1000 x 103)

a=7,32m-s"’ towards the Earth.
na die Aarde toe

W1000 km = Mg
3 600 = m(7,32)
m = 491, 80 kg

WE/A = mg/
=(491,80)(9,8)v
=4819,67 N vdownwards
afwaarts

Copyright reserved/Kopiereg voorbehou
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QUESTION 3/ VRAAG 3

3.1 Motion during which the only force acting on an object is the gravitational
force.v'v’ (2)
Beweging waartydens die enigste krag wat op 'n voorwerp inwerk, die
gravitasiekrag is.

3.2 9,8 m's v downwards/afwaartsv’ 2)
3.3 UPWARDS AS POSITIVE DIRECTION | DOWNWARDS AS POSITIVE
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF

Vf2 = vi2 + 2aAy Vf2 = vi2 + 2aAy
= (0)® + 2(-9,8)(-20) v/ = (0)? + 2(+9,8)(+20) v/
=392 = 392

vi= 19,799 m's” (142 m-s™)
Vi=2(-14V2) v = -14,8492 m's’!

vi=-19,799 m's” (-14v2 m-s™)
Vi=2 (+14V2)v = +14,8492 ms”

Vi =V +aAty Vi =Vj+aAty

0 = 14,8492 + (-9,8)AtY
At =1,51522449 s
Atag = 2(1,51522449) v
= 3,03045 sv’

= -14,8492 + (9,8)AtV’
At =1,51522449 s

Atag = 2(1,51522449) v
= 3,03045 sv’

Copyright reserved/Kopiereg voorbehou
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POSITIVE MARKING FROM QUESTION 3.3
POSITIEWE NASIEN VANAF VRAAG 3.3

Upwards as the positive direction/Opwaarts as positief:

A

14,8

Velocity/Snelheid (m-s™)
et REELCEEE

19,779F = ========----=S

P Time/Tyd (s)

Downwards as the positive direction/Afwaarts as positief:

A
'w19.779 [l ,
£E .
° :
(] 1
< 1
(] 1
5 i P
> :
3 !
(O] 1
>. . 1485F-----------o- -

v

Time/Tyd (s)

Times A and P correctly shown
Tyd A en P korrek aangedui

Marking Criteria/ Nasienkriteria Marks/
Punte
Straight line graph from 0 to 12,799 or -19,799 m-s”’ v
Requitlyngrafiek van 0 tot 12 799 of -19 799 m-s’’
v

Reguitlyngrafiek begin by A (14,85 of -14,85 m-s™) tot P

Straight line graph starting from A (14,85 or -14,85 m's™') to P v

Please turn over/Blaai om asseblief
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QUESTION 4/ VRAAG 4

4.1 The product of an object’s mass and its velocity. v'v' (2)
Die produk van 'n voorwerp se massa en sy snelheid.

4.2 Upwards as positive/ Downwards as positive/
Opwaarts as positief Afwaarts as positief
v = v + 2aAyv’ v = VP + 2aAyv’
(0)% = v + 2(-9,8)(+13,7) v (0% = vf¥ + 2(9,8)(-13,7) v
vi= 268,52 vi= 268,52
vi=+16,39 m-s™ vi=+16,39 m-s’
vi=16,39 m's™ v (upwards) vi=16,39 m's™' v (upwards)
(opwaarts) (opwaarts) (3)
4.3 The total linear momentum of an isolated system remains constant (is
conserved). vV’ (2)
Die totale lineére momentum van 'n geisoleerde sisteem bly konstant
(behoue).
4.4 Upwards as positive/ Downwards as positive/
Opwaarts as positief Afwaarts as positief
%P, =2p; Any one/ %P =2 ps
(M + m)vi = myVy, + maV,, — Enige een| (m + m)v; = myVy, + MaVy, An)_/ one/
Enige een
(2m)vi = m1V1f + mgvzf v (2m)vi = I’T'l1Vlf + mzvzf
2m)(-9,2) ¥v'= (m)(16.39) + mV, v’ (2m)(9.2) v'= (m)(-16,39) + mV, v’
(2)(-9,2) = 16,39 + V;, (2)(9,2) = 16,39 + V,,
V, =-18,4 - 16,39 Vy = 34,79 msv
Vy =-34,79 m-s” The velocity is 34,79 m-s™
The velocity is 34,79 m-s'v The magnitude of the velocity is
The magnitude of the velocity is | 34,79 m-s™/
34,79 m's/ Die snelheid is 34,79m-s v
Die snelheid is 34,79m-s'v Die grootte van die snelheid is
Die grootte van die snelheid is 34,79 m-s’
34,79 m-s”’

(4)
[11]
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QUESTION 5/ VRAAG 5
5.1 Non — conservativev’' Nie-konserwatief (1)

5.2 The rate at which work is done.v'v’
Die tempo waarteen arbeid verrig word.

OR/OF: The rate at which energy is expended/transferred./v'v’
Die tempo waarteen energie verbruik/oorgedra word. 2)

5.3 OPTION 1/OPSIE 1:

Whe = AEx+ AEp J'} Any one/ Enige een v
Wenginerenjint Wt = AEx + AE,
Wengine/enjin + fAX-c0os0 = %m(VfZ — VIZ) + mg(h¢ — hj)
1

Wengineeniin + (3,84x10%)(480)(cos1 86") = ~(6000)(11 2_%?) + (6000)(9,8)(0 — 55)v'

Wengine/enjin = 15561000 J

w
p=-2
At

_ 15561000\/

86
= 176829, 5455 Wv

OPTION 2:

Wnc = AEk + AEp .
Any one/ Enige een v’
Wi + Wy + Wfk i Wengine/enjin = %m (sz - VIZ)

v

55 . 4 o\, 1 2 2
(6000)(9,8)(@)(480)(0080 )+(3,84x10%)(480)(cos180 ° )+Wengine = 5 (6000)(11°-0%)

3234000 — 18432000 + Wengine/enjin = 363000
Wengine/enjin = 15561000 J

W
p-Y
At

_ 1552;000\/
= 176829, 5455 Wv

(6)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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fk = 0,35-w
= (0,35)(6000)(9,8)
= 20580 N
Whet = AEK } Any one/ Enige een v’
_Wfk = m(Vf - Vz)

(20 580)Axcos180° /—- (6000)(11%— 0%)v'

(20 580)Ax = 363000
Ax = 17,6385 m

Therefore the bed will stop the truck since 17,6385 m <20 m/v'
Daarom sal die bedding die vragmotor stop omdat (4)
17,6385 m <20 m

[13]
QUESTION 6/ VRAAG 6
6.1.1
Marking criteria/Nasienkriteria
If any of the underlined key words/phrases in the correct context is omitted
deduct 1 mark.
Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte
konteks weggelaat word, trek 1 punt af.
The (apparent) change in frequency (or pitch) of the sound detected by a
listener, because the sound source and the listener have different velocities
relative to the medium of sound propagation. v'v* (2)

Die (skynbare) verandering in frekwensie (of toonhoogte) van die klank
waargeneem deur 'n luisteraar, omdat die klankbron en die luisteraar
verskillende snelhede relatief tot die medium waarin die klank voortgeplant
word, het.

OR/OF:

An apparent change in observed/detected frequency/pitch/wavelength, as a
result of the relative motion between a source and an observer (listener). v'v/
'n Skynbare verandering in waargenome/bespeurde
frekwensie/toonhoogte/qolflengte, as gevolg van die relatiewe beweging
tussen 'n bron en 'n waarnemer (luisteraar)
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=T
f_ (approaching/naderend) = (3403:“10 0)(320) v
...... = 362,6667 Hz
(4)
6.1.3
v=fav
340 = (362,6667) AV
A =0,987 mv (3)
6.2

o= (e

09 1= (58,

308,7 =343 — v

vi=34,3ms"

vi = v + 2aAxv’
(34,3)2 V= (0)2 + 2(2,81) AxY
X = 209,34 m

[14]
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QUESTION 7/ VRAAG 7

7.1.1 The electrostatic force experienced per unit positive charge placed at that
point. v'v/ (2)
Die elektrostatiese krag wat per eenheidpositiewe-lading by daardie punt
geplaas, ondervind word.

7.1.2 F= kQ1Q.
r2
3, (9x10%)QiQ
9x10° v = o0
3 (9x10%)@e)@,)
9x10™ = 00272

Q,=1,414x10° C
Qi =2(1,414x10° C)
=2,828x10°C

KQ
E=—v

Enet = EQ1 + EQZ

(9x10%)(2,828x 10°®) P (99(109)(1,414x10'8)\/

(0,04)2 (0,02)2
— 159075 + 31815 ;
= 477225 N-C"' v (EAST/O0S) (7)

7.2.1 The magnitude of the electrostatic force exerted by one stationary point
charge (Q+) on another stationary point charge (Qy) is directly proportional to
the product of the magnitudes of the charges and inversely proportional to the
square of the distance (r) between them. v'v/ (2)
Die grootte van die elektrostatiese krag wat een puntlading (Q1) op 'n ander
puntlading (Q») uitgeoefen , is direk eweredig aan die produk van die groottes

van die ladings en-omgekeerd eweredig aan die kwadraat van die afstand (r)
tussen hulle.

722 [p_Q
e
] 6
_ 1,0x 10 v
-1,6 x1019

= 6,25 x 1072 electrons/elektronev’
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723 F kG,
r2
45,0v =000,
(2,0x 10‘2)

2
(45,0) (20 x 10%) = (9 x 10°)Qe

AQ =Q - Q;
=1,41421 x10°-1,0x 10%
AQ=4,1421x10°C

-6
_ 4,142x 10 v
1,6 x 1019 12
= 2,59 x 10°“ electrons/elektrone.

Q=1,41421 x10°C

QUESTION 8/ VRAAG 8

8.1
it. viv/

The maximum energy provided by a battery per unit charge passing through

Die maksimum energie wat 'n battery lewer per eenheidslading wat daardeur

vioei.

8.2.1 Vo =3V =3V
Vipa=3V -V

=2V

Ig, = Tioo¥
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8.2.2 A =2A;
Ir, = A2v' = Rp is the same/is dieselfde
Rg = R1 +10

=5+10v

= 15Qv (3)

8.3.1 Vo =9V

8.3.2

Itotal /totaal= 2(0560) v
=1,2Av

=[A1

8.3.3

Ve =9 +(1,2)(9) v
=198V

V|os’[ = 20,4 - 19,8‘/

(3)
[17]

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



PHiimarskimche @1 fHskge \Edtensiapped pi®y/ SiCS. O Limpopo DoE/September 2024

Marking Guidelines/Nasienriglyne

QUESTION 9/ VRAAG 9

9.1 AC (generator) the ends of the coil are attached to slip ringsv'v’ (2)
WS (generator) die punte van die spoel is aan sleepringe geheg

9.2 From mechanical energy to electrical energyv’ (1)
Van meganiese energie tot elektriese energie

9.3.1 Brushes/Borselsv’ (1)

9.3.2 They conduct current from the slip rings to the external circuit.v’ (1)

Hulle gelei stroom vanaf die sleepringe na die eksterne stroombaan
9.4 From Xto Y/ Van X na YV (1)
9.5.1 ovww (1)
9.5.2 The rms current is the alternating current which dissipates/produces the same
amount of energy as an equivalent direct current (DC).v'v’ (2)

Die wgk stroom is die wisselstroom wat dieselfde hoeveelheid energie
verbruik /oordra as ‘n ekwivalente gelykstroom (GS).

9 3 Vmax/maks\/

Vrms/wgk/ = V2
_ 120
T V2
= 60v2
I:)ave/gem = Irms/wngrms/wgk‘/

=(1,2)( 60v2)v
=101,8234 Wv’

(4)
[13]
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QUESTION 10/ VRAAG 10

10.1 The process whereby electrons are ejected from a metal surface when light of
suitable frequency is incident on that surface. v'v/ (2)
Die proses waardeur elektrone uit 'n metaalopperviak vrygestel word
wanneer lig van geskikte frekwensie invallend op die opperviak is.

10.2.1 Intensity (of light) /Intensiteit (van lig) v (1)
10.2.2 Type of light/wavelength/frequency / Tipe lig/golflengte/frekwensiev’ (1)

10.2.3 What is the relationship between the intensity of light and the current strength
(of the cell)? v'v/
Wat is die verband tussen die intensiteit van lig en die stroomsterkte (van die
sel)?

OR/OF: How will the intensity of light influence the current strength of the (2)
cell? vv

Hoe sal die intensiteit van lig die stroomsterkte van die sel beinvioed?
OR/OF: What influence does the intensity of blue light have on the current
strength (of a cell)? v'v/

Watter invioed het die intensiteit van blou lig op die stroomsterkte (van 'n
sel)?

10.3 Greater intensity means/ Groter intensiteit beteken:

e More photons irradiate (strikes) the metal surface per unit time. v°
Meer fotone bestraal (slaan) die metaalopperviak per tydseenheid.

e More photoelectrons are emitted/ejected/dislodge per unit time. v’
Meer foto-elektrone word per tydseenheid vrygestel.

e Higher rate of flow of electric charge.
Hoér tempo van vioei van elektriese lading.
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10.4 E=W,+ Ek(max/maks)

hc

, W, + Ek(max/maks)

(6,63 X 10'34)(3 X 108)/
(470 X 10'9)
= 2,35 x 107° J + Exmax/maks)
- Exmawmaks) = 1,882 X 10_19 Jv

hf = W, + Exmaxmaks) Any one/ Enige een v’

10.5

When the frequency of the radiation is less than the threshold frequency of

the metal no electrons are emitted. The energy is absorbed and causes the
electrons within the metal to jump to higher energy levels. When they drop
down again they emit energy in the form of light. v'v/

Wanneer die frekwensie van die straling minder is as die drempelfrekwensie
van die metaal, word geen elektrone vrygestel nie. Die energie word
geabsorbeer en veroorsaak dat die elektrone binne die metaal, na hoér
energieviakke spring. Wanneer hulle weer afsak, straal hulle energie, in die

vorm van lig uit.
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