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INSTRUCTIONS AND INFORMATION

1.

10.
11.

12.

Write your name and other information in the appropriate spaces on the
ANSWER BOOK.

This question paper consists of TEN questions. Answer ALL 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, e.g. between QUESTION 2.1 and
QUESTION 2.2.

You may use a non-programmable calculator.
You may use appropriate mathematical instruments.
Show ALL formulae and substitutions in ALL calculations.

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

Give brief motivations, discussions, etc., where required.
You are advised to use the attached DATA SHEETS.

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 to 1.10) in the ANSWER BOOK, e.g.
117

1.1 When a book lies on the table, it does not move because ...

A the force exerted by the table on the book is equal to the force exerted
by the Earth on the book.

B the force exerted by the table on the book is greater than the force
exerted by the Earth on the book.

C the forces acting on the book: are in equilibrium.
D no forces are acting on it. (2)

1.2 A maximum force of 8 N is exerted on the 6 kg block, which is at rest and just
about to move on a rough surface as shown in the diagram below.

8N

6kg [——>

Which ONE of the following will increase the frictional force experienced by the

block?
A Increase the applied force to 10 N.
B Decrease the applied force to 4 N.

C Place a 2 kg block on top of the block.

D Rotate the block so that the smaller area is in contact with the surface.

(2)

1.3  The acceleration due to gravity on the Moon is g. Which ONE of the following
represents the acceleration due to gravity on a planet that is three times the
mass and 4 the radius of the Moon?

A 81g
B 279
C 9¢g
D 3¢ (2)
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1.4 A body falls freely in the absence of air resistance. Which physical quantity of
the body is equal to the rate of change of momentum?

A

B
C
D

Mass
Weight
Power

Kinetic energy (2)

1.5 A ball is dropped from a learner's hand to the ground. Which graph represents
the kinetic energy Ex versus the velocity of ball v?

A
Ex

Ex

4

B

A A

Ex

A\ 4

Ex

[
Lag

B
Lag

v i (2)

1.6 An astronomer on Earth observes light with a wavelength A originating from a
distant galaxy moving away from the Earth. The wavelength observed by the
astronomer will likely be ...

A

B
C
D

greater than A.
less than A.
equal to A.

zero. (2)
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1.7  Consider the electric field patterns around the charged particles Q, Rand S as
shown in the diagrams below. '

> <
A

Q R S

What are the respective charges and polarity on Q, R and S?
CHARGE Q CHARGE R CHARGE S

A q _ +q +q

B +q | -q -

C +q -q -2q

D -q ni *q *+2q (2)

1.8  The circuit diagram below has two identical resistors Ry and Rz, and a battery
with a potential difference of V. What is the potential difference across the
resistor with resistance R;?

R1 Rz
R1
A Ry XV
R
B R, xV
R4
C Ri-R, x V
R
D R+ R, x V (2)
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1.9  The difference between a DC and an AC generator is that a DC generator ...
A uses brushes for commutation, while an AC generator uses slip rings.

B. produces a unidirectional current, whereas an AC generator generates
alternating current.

C operates at a constant frequency, whereas an AC generator varies its
frequency.

D produces a lower current than an AC generator. (2)

1.10 The number of photo electrons emitted by an incident light of frequency f, which
is higher than the threshold frequency fo, is proportional to ...

A threshold frequency.
B frequency of light.

C intensity of light.
D

fe T, A 2)
[20]
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QUESTION 2 (Start on a new page.)

A 73 kg man is at the bottom of a 34 m deep hole at position A. He is pulled vertically
upwards from rest at position A by an inextensible rope attached to a tree, until he
reaches position B at the top. The tension in the rope is 780 N.

Ignore the effects of air friction.

2.1  State Newton's Second Law in words. (2)
2.2 Draw a free-body diagram showing all the forces acting on the man. (2)
2.3  Calculate the magnitude of the man's weight. (3)

2.4  Calculate the time taken to pull the man out of the hole, from position A

to position B. (5)

2.5  Will the tension in the rope be greater when the man is at rest, or when
the man is pulled upward? Explain your answer. (3)
[15]
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QUESTION 3 (Start on a new page.)

Ball A is dropped vertically downwards from the top of a 25 m high building. ONE
second later, another ball B is thrown vertically downwards from the same height with
a speed of 30 ms™.

Ignore the effects of friction.

\ ® | *
| |
| I
! !
B '
! !
| |
25m | |
4 |
| !
|| '
I |
I !
| !
! !
! !
| |
T : — ground
3.1 Define the term projectile. (2)
3.2 Use EQUATIONS OF MOTIONS ONLY to calculate the:
3.2.1 Time it takes ball A to travel 12,5 m above the ground (3)
3.2.2 Time it takes ball B to pass ball A (6)
3.2.3 Speed of ball B when it reaches the ground (3)

3.3  On the same set of axes, sketch the position-time graphs of ball A and
ball B while they are in free fall. Label graphs A and B respectively.

Clearly indicate the following on the graphs:

. The initial height of the building

e  The times at which each ball is thrown

o The time at which ball A passes ball B (5)
[19]
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A car of mass 1 200 kg moving at a speed of 25 m-s™' in the eastern direction, crashes
into the back of a truck of mass 6 000 kg moving in the same direction at 15 ms™. The

velocity of the car after the collision is 16 m-s™ to the east.

Ignore all frictional and rotational effects.

4.1

4.2

4.3

4.4

BEFORE
truck

car

i

O

Write the principle of conservation of linear momentum in words.

Calculate the velocity of the truck after the collision.

O

Sip

©

(2)
(4)

Calculate the mechanical energy lost during the car-truck collision. (5)

Explain why mechanical energy is lost.

Copyright reserved
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QUESTION 5 (Start on a new page.)

An 8 kg steel ball initially at rest is pulled upward by an electric motor with a constant
applied force of 45 N. The ball moves at constant speed in each of the sections XY
and YZ along a rough inclined slope as shown below. Each section is 4 meters long
and exerts a different frictional force on the steel ball as it moves up the incline.

The incline makes an angle of 25° with the horizontal. (See DIAGRAM 1)

DIAGRAM 1

0

The graph below shows thg kil_]'etia;éir@fgy of the object versus the distance for the

entire motion until point Z. (See DIAGRAM 2)
200 i

5 160 IR

> i

5 120 =

&0

o 80 >

2

g 40 -

0 I r
0 1 2 3 4 5 6 7 8 9
Distance (m)
DIAGRAM 2

5.1  Define the term non-conservative force. (2)

5.2  Use a suitable formula to show the physical quantity represented by
the slope of the graph. (2)

5.3 Calculate:

5.3.1 The net force experienced by the steel ball as it moves from

YtoZ (3)
5.3.2 The magnitude of the frictional force experienced by the block
as it moves fromY to Z (4)
5.3.3 The power dissipated by the block from X to Z (4)
5.4  Which region, XY or YZ, has the largest frictional force? Explain your
answer. (2)
[17]
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QUESTION 6 (Start on a new page.)

Two identical aircraft, A and B, each producing a sound wave with a frequency of
600 Hz, start moving at the same time in opposite directions away from the airport
tower, as shown in the diagram below. A listener sitting in the tower measures a 30 Hz
decrease from the actual frequency of aircraft A, while the frequency measured for
aircraft B is 450 Hz.

Assume the speed of sound is 340 m-s™.

fiim]
alrcraft A aircraﬁ B
¢ j > o = . | \ ; e
Airport Tower =
ground
distance d =

6.1  Name the phenomenon that describes the apparent change in frequency
detected by the observer. (1)

6.2 How does the frequency heard by the pilot in aircraft A, compare to the
actual frequency of the sound waves produced by aircraft A?
Write down HIGHER THAN, LOWER THAN or REMAINS THE SAME. (1)

6.3  Give a reason for the answer to QUESTION 6.2. (2)
6.4  Calculate the distance d between the two aircraft after they moved in

opposite directions at a constant velocity for 60 seconds. (7)

[11]
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QUESTION 7 (Start on a new page.)

The diagram below shows a metal sphere A on an insulated stand in a vacuum.
4,625 x 10'° electrons are REMOVED from the sphere. Point P is 90 cm away from
sphere A.

A
v

90 cm
[ ]
P
7.1  State Coulomb's law in words. (2)
7.2 Explain why sphere A is placed on an insulated stand. (2)
7.3  Calculate the net charge on sphere A. (3)

7.4  Calculate the magnitude of the electric field at point P due to sphere A. (3)
Another sphere B, carrying a charge of —5 nC, is placed at point P.
7.5 Calculate how far from point P sphere B should be placed, to decrease

the net electrostatic force between the two spheres by 15%. (6)
[16]
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QUESTION 8 (Start on a new page.)

In the circuit diagram below, the battery has an emf of 10 V and an unknown internal
resistance r. Voltmeter V4 is connected across the open switch, and V2 is connected
across the battery. The resistance of the connecting wires and the ammeter can be
ignored. Switch S is open.

(>)
L

B

1Q
8.1  State Ohm's law in words. (2)
8.2  Determine the:
8.2.1 Reading on voltmeter V1 (1)
8.2.2 Reading on voltmeter V2 (1)

Switch S is now closed. The reading on V2 drops by 2,5 V.

8.3 Calculate the:

8.3.1 Reading on V2 (1)
8.3.2 Reading on the ammeter (6)
8.3.3 Internal resistance of the battery (3)

8.4  How will the magnitude of the current passing through the 6 Q resistor
compare to that of 3 Q? (2)
[16]
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QUESTION 9 (Start on a new page.)

9.1 The diagram below shows a horizontal rectangular coil ABCD placed between
magnets. The coil has a current when an upward force F is applied to side AB
of the coil.

9.1.1 Explain why there is a current induced in segment AB. (1)

9.1.2 Determine the direction of the current in AB. Write only A to B
or B to A. Explain your answer. (2)

A change is made to the device to operate as a DC motor.

9.1.3 Name the part of the component that makes it possible for the
machine to operate as a DC motor. (1)

9.1.4 Name ONE change that can be made to the diagram above to
produce a greater turning effect in coil ABCD. (1)

9.2 A 120 W television and two 50 W tungsten lights are connected to a
230 V AC supply that operates for only 12 hours a day when S1 and S2

are closed.
Sz

(@] S ./
< ®
>
o
< >

S 50 W 50 W

=

=)

N

How long should switch S1be open in a day while Sz is closed, in order to
save R36 weekly (7 days)? The cost of electricity is R9 per kWh. (7)
2]
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QUESTION 10 (Start on a new page.)

In the diagram below, an incident light is shown on the metal surface photocell. A
learner uses the photocell to determine the photoelectrons emitted.

Incident light

Sl

DC SOURCE

The total output power of the electromagnetic radiation waves from the surface
is 3,2 x 10%” J-s™'. The wavelength of the incident light is 5,2 x 10" m.

10.1 Define the term photoelectric effect. (2)

10.2 Calculate the number of photons emitted per second from the metal
surface. (6)

10.3 How will the maximum kinetic energy of the photoelectrons be affected
when:

Write down only INCREASES, DECREASES or REMAINS THE SAME.

10.3.1 Incident light of a shorter wavelength is used (1)
10.3.2 A metal with a higher work function is used (1)
10.3.3 Incident light of greater intensity is used (1)
[11]

TOTAL: 150

Copyright reserved



Downioaded from Stanmorephysics.com

Grade 12 Prep. Exam.

FS/September 2025

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
T g :
e I T
Raclivs van dio Aarde Re 6,38 x 10°m
s oo o | . somc 101
S oo v :
oo h
Conts et :
Greocn oo :
E:'Zf(:;ggr?aassssa e 9,11 x 107" kg
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TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

Vi =V +aAt Ax = v, At + LaAt? or/of Ay =v,At +LaAt?

vV, +V,

V, +V
v’ =v;7 +2aAx orlof v,* =v7 +2aAy | Ax ={ ]At or/of Dy =[ ' ; ! Jm

FORCE/KRAG

Fret =mMa p=mv
fsmax = psN fk =leN
F. At =Ap

Ap=mv,- my,

LU L LT AL a-cM _gM
F=G e or/of F G 2 ) T or/of 9 2
BEID;@:LLENERGIE EN DRYWING
W =FAxcos© ‘ﬂ‘;v U=mgh or/of E.= mgh

1 Wnel :AK Or!Of Wnet 7 AEK
2

K=_myv or/of  E =—mVv?
2

AK =K, —K;, orlof AE,=E, —E,

W,. = AK+AU or/of W, =AE, +AE, P:ﬂt
A

Pave = FVave / pgemid = FVgemid

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

v=F% -1
f
vtV vV hc
f= £ f fi= Lf = =
L vEv, © or/fof vtv, b E=hf or/of E Y
E=W, +E,., orfof E=W,+K,_ ., where
E=hf and W,=hf, and E,., = %mvfm O Beue= %mvfm

E=W, +E 1asy Of E=W, +K .. waar

1 1
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kQ.Q kQ
s E=F
e B
q q
n=9 or/of ==
e e

Rt
1
R.=R,+R, +...
' dio
S~ —
R, Ry R;
W =Vq
W = VIAt
P=VI
W =I°RAt
P=IR
V2Nt
W = V2
R P=—
R

ALTERNATING CURRENT/WISSELSTROOM

I I Pave = Vrms Ifms
T = 02 / T = 2
m™ms wak
V2 V2 P.=E.R
V V.
Vrms - max / V = maks 2
J2 TR p = Vims

gemiddeld — ngk I wak

gemiddeld —

emiddeld = R

-I2,R

2
Vi
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QUESTION/VRAAG 1
1.$—6M

1Ll v

gLl B Vv

14 BvV

1.5 AvVYV

16 AvVYV

1.7 Evv

1.8 DvV

19 BvYV

1.10 BvV
QUESTION/VRAAG 2
2.1

2.2

Copyright reserved/Kopiereg voorbehou

(2 x 10) [20]

Marking Criteria/Nasienkriteria:

If any of the underlined keywords/phrases in the correct context are omitted,
deduct 1 mark.
Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte
konteks weggelaat word, trek 1 punt af.

When a net force acts on an object, the object will accelerate in the direction

of the force, and the acceleration is directly proportional to the force and
inversely proportional to the mass of the object. v'v'

Wanneer 'n netto krag op 'n voorwerp inwerk, sal die voorwerp in die rigting van

die kraqg versnel, en die versnelling is direk ewerediqg aan die krag en omqgekeerd

eweredig aan die massa van die voorwerp. (2)

ATV

[ ]

Acceptable Labels/Aanvaarbare byskrifte

T F1/ Fiensionispanning | Tension force/Spanningskrag
Fq weight / w / mg / Fgravitation/gravitasie
Notes/Notas:

e Mark is awarded for label and arrow./Punt word toegeken vir etiket

en pyl.

e Do not penalise for the lengths of vectors./Moenie penaliseer vir die
lengtes van vektore nie.
e If arrows do not touch the dot/As pyle nie aan die kolletjie raak nie:

Max/Maks (1/,)
e Any additional force(s)/Enige bykomende krag(te): Max/Maks (1/2)

e No arrows drawn with correct labels/Geen pyle geteken met
korrekte byskrifte nie: Max/Maks (1/2)

(2)
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23 w=mgVv

= (73)(9.8) v
=7154N YV

24  POSITIVE MARKING FROM/POSITIEWE NASIEN VANAF 2.3

(3)

Marking Criteria/Nasienkriteria:

e Any correct formula for/Enige korrekte formule vir Fnet v/

e Correct substitution for/Korrekte substitusie vir Fnet=ma v
 Correct substitution for/Korrekte substitusie vir Ay = viAt+YsaAt® v
e Correct substitution/Korrekte substitusie v

e Correct final answer/Korrekte finale antwoord v

OPTION/OPSIE 1 OPTION/OPSIE 2

Positive upwards: Positive downwards:

Positief opwaarts: | Positief afwaarts:

Fret =ma v anv ol e : Fret =ma '

N BB } a: _- . je een | | r et v" any onelenige een
780 — 7154 = 73ah —780+ 7154 =73av
a=0,885ms?2 a= —0,885m's?

Ay = Vit Ppart® v Ay = viAt NgGaAt? v

34 = 0 + %(0,885)(A) V" ~34 =0 + %(—0,885)(At?) v
At=877s v At=8,77s Y

2.5 When the man is at rest/Wanneer die man in rus is: Ti1=w v
When he is moving up/Wanneer hy op beweeg: T2 =w + ma
ST, >T v
T is greater when accelerating upwards. v
T is groter as versnelling opwaarts is.

(5)

(3)
[15]

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



Downfoaded fremwSdanmorephysics.com FS/VS/September 2025
Grade 12 Prep. Exam./Graad 12 Voorb. Eksam.
Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 3

3.1 An object that has been given an initial velocity and then moves under the
influence of the gravitational force ONLY. v'v' (2 or/of 0)
'n Voorwerp wat 'n aanvanklike snelheid gegee is, en dan onder die invioed van

SLEGS gravitasiekrag beweeg. (2)

3.2.1

Marking Criteria/Nasienkriteria:

e Correct formula for/Korrekte formule vir Ay = viAt + Y aAt® v/

e Correct substitution into the formula v

Korrekte substitusie in die formule

e Correct final answer/Korrekte finale antwoord v’

OPTION/OPSIE 1 OPTION/OPSIE 2

Positive downwards: Positive upwards:

Positief afwaarts: Positief opwaarts:

Ay = VAt + ¥ aAtE ¥ Ay = VAt + ¥ aAt? v/

12,5 = 0 + %(9.8) (AR W | =12.5 = 0 + %(-9.8)(At%) v

At=1597s Vv A= 1,597 s v

Accept/Aanvaar At=1,6s | Accept/Aanvaar At=1,6s

| (3)

3.2.2

Marking Criteria/Nasienkriteria:

e Formula for/Formule vir Ay = viAt + VsaAt? v

e Correct substitution into formula for ball A v/
Korrekte substitusie in formule vir bal A

e Correct substitution into formula for ball B v'v/
Korrekte substitusie in formule vir bal B

o Ays =AygY

e Correct final answer./Korrekte finale antwoord. v

OPTION/OPSIE 1
Positive downwards/Positief afwaarts:
Ball A/Bal A:
Ay = VAt + YeaAt? v
=04+BOMALEY | 0 ssssaeasaas eq. 1
= 4,9At ,
any one/enige een
Ball B/Bal B:
Ay = VAt + YsaAt?
=@O)(t — DY +%(9,8)(t — 1)V .eovioieeieinn, eq. 2
= 49At% + 20,2t - 25,1
Ayp = AygY
Ayp = AygY
49t = 49 + 20,2t — 25,1
t=124sv
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OPTION/OPSIE 2
Positive upwards/Positief opwaarts:

Ball/Bal A:

Ay = VAt + VsaAt? v
Ay = 0 + %(-9,8)(At%)Y . eq. 1

Ball/Bal B:

Ay = VAt + VsaAt?

Ay = (= 30)(t- 1)V +%4(=9,8)(t = 12V wovereeee... eq. 2
Ayp = Ayg¥

[ 14(-9,8)(a8%) = (~30)(E = 1)l (-9.8)(t-1)? |

— 4912 = — 4,92 = 202t + 251
t=1,24s v Rl |

OPTION/OPSIE3
Positive downwards/Positief afwaarts:

Ball/Bal A:

Ay = VAt + VsaAt? v
Aya =0+%(9,8)t+1)2v ... eq. 1

Ball/Bal B:

AYB= ViAt i+ 1/2aAt2
Ayg = (B0)(t)Y +%(9,8) (D) e, eq. 2

Ayn = AygY

[ ne&E+1?2 = Gom) + %O |
At=0,24
«~ time/tyd =1 + 0,24

=1+024sV
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OPTION/OPSIE 4
Positive upwards/Positief opwaarts:

Ball/Bal A:

Ay = VAt + YsaAt? v
Ay =0 + %(-98)(t+1)> eq. 1

Ball B/Bal B:

Ay = VAt + YsaAt?
Ay =(=30)()Y +%(=98)()2Y e, eq. 2

Ayp = AygY |
[ %(=9,8)(t + 1)2 = _(-—30;)5;@.«_?‘- + 5(—9,8)(t)? ]

At =0,24
t=024s v
(6)
3.2.3
Marking Criteria/Nasienkriteria:
e Correct formula for/Korrekte formule vir v = vZ+2aAy v/
e Correct substitution into the formula v
Korrekte substitusie in die formule
e Correct final answer./Korrekte finale antwoord. v/
OPTION/OPSIE 1 OPTION/OPSIE 2
Positive downwards: Positive upwards:
Positief afwaarts: Positief opwaarts:
v = vZ+2aAy v vf = v + 2ady v
vZ = (30%)+2(9,8)(25) v/ v = (30%) + 2(—9,8)(25) ¥
vi = 37,28 ms v ve=—373ms"
v =37,28ms' v
(3)
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3.3 POSITIVE MARKING FROM/POSITIEWE NASIEN VANAF 3.2.1

Positive downwards/ Positief afwaarts:
A

25

—
~
E=Y
~l

Position/Posisie
(m)

-

1 124 74 226 t(s)

Positive upwards/ Positief opwaarts:

1 1,240 1,74 12,26

Position/Posisie
(m)

—
~
I~
~J

»N
w

(5)

Marking Criteria/Nasienkriteria:

e Correct heights for balls A and B with the correct shape. v
Korrekte hoogtes vir balle A en B met korrekte vorm.

e Correct times for balls A and B (B pass A). 7
Korrekte tye vir balle A en B (B beweeg verby A).

e Both balls pass each other at the same point. v
Albei balle gaan op dieselfde punt by mekaar verby.

e Both balls end on the ground. v
Albei balle eindig op die grond.

e Labels ball A and ball B. v
Benoem bal A en bal B.

[19]
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QUESTION/VRAAG 4

41

Marking Criteria/Nasienkriteria:

If any of the underlined keywords/phrases in the correct context are
omitted, deduct 1 mark.

Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte
konteks weggelaat word, trek 1 punt af.

The total linear momentum of an isolated_system remains constant
(is conserved). vv'

Die totale lineére momentum van 'n geisoleerde stelsel bly konstant (word
bewaar). (2)

4.2

Marking Criteria/Nasienkriteria:

o Correct formula for/Korrekte formule vir 3p. = Yp, v
» Correct substitution to calculate Y p, v

Korrekte substitusie om > p, te bereken
o Correct substitution to calculate Yp, v

Korrtekte substitusie'om yp  te bereken

e Correct final answer and direction. v
Korrekte finale antwoord en rigting.

OPTION/OPSIE 1
Right as positive/Regs as positief:
2P = 2P } v'any one/enige een

McVie + MVip = McVie + MV
(1200)(25) + (6000)(15)v = (1200)(16) + (6000)(v¢) v
vy = 16,8 m's™ east/oos v

OPTION/OPSIE 2
Left as positive/Links as positief:

Zpi = pr

McVie + MVip = M Ve + MV
(1200)(—25) + (6000)(—15)v = (1200)(~16) + (6000)(v¢)¥’

vg = — 16,8 m's™’

vy = 16,8 m-s™ east/oos v’

v'any onel/enige een

(4)
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4.3 POSITIVE MARKING FROM/POSITIEWE NASIEN VANAF 4.2

Marking Criteria/Nasienkriteria:

e Correct formula for/Korrekte formule vir Ey;/ Exs v

e Correct substitution to calculate Ey;v
Korrekte substitusie om Ey; te bereken
e Correct substitution to calculate Ey v

Korrekte substitusie om Ey; te bereken
e Correct calculation for/Korrekte berekening vir Ex o5V
e Correct final answer./Korrekte finale antwoord. v’

OPTION/OPSIE 1
Right as positive/Regs as positief:

_ 2 2
Ex(before/voor) = eMeVic + Yamvg v

= %(1200)(25%) + %(6000)(15%) v
=1050000 J

EK(after}na) = %mCV?c e %mtvgt
= 1:(1200)(16°) + %(6000)(16,8%) v
= 1000320 J

EK(Iost) = EK(aﬂer/na) - EK(before/voor)
=1000320 — 105 0000 v
=4980J v

OPTION/OPSIE 2
Left as positive/Links as positief:

_ 2 2
Ek(before/voor) = 72McVie + Vamyvig v/

= 14(1200) (—25%) + %(6000)(-15%) v
=105 0000 J

EK(aﬂer{na) i %mcvfc+ %mtvﬂ

= %4(1200)(—16°) + 12(6000)(—16,8°) v
= 1000320 J

Ekost) = Excafter/ns) — Ekipefore/voor)
= 1000320 — 105 0000 v
=4980J v

()

4.4  Collision is inelastic./Botsing is onelasties. v’
Energy is lost as sound energy and heat during the collision with the ground. v
Energie gaan verlore as klankenergie en hitte tydens die botsing met die grond.
(2)
[13]
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QUESTION/VRAAG 5

5.1 A force for which the work done in moving an object between two points is
independent of the path taken. v'v' (2 or/of 0)
‘n Krag waarvoor die werk verrig is om 'n voorwerp tussen twee punte te
beweeg, is onafhanklik van die pad wat geneem word. (2)

5.2 Gradient/Gradiént = AY, - AFi;
AX  AX

According to/Volgens W, = AEy

AEx Wit
S = — v
e (2)

5.3.1 Gradient/Gradiént = i_i
_ 160 — 24 v~
8—4v

— 34 NV (3)

5.3.2 POSITIVE MARKING FROM/POSITIEWE NASIEN VANAF 5.3.1

Marking Criteria/Nasienkriteria:

e Correct formula for/Korrekte formule vir Fg/Wpe /Whet¥
e Correct substitution to calculate f/Korrekte substitusie om f te bereken v’V
e Correct final answer./Korrekte finale antwoord. v’

OPTION/OPSIE 1

Fret =Fa — f — Fgv

34v =45 — f — (8)(9,8)sin25 v’
f=2213Nv

OPTION/OPSIE 2

Woo = AEx+ AE,

Wea +Wr = AEk + AE, v' any one/enige een
FaAxcosB + FiAxcos® = (Yamv?Z — omv?) + mgh; — mgh;

(45)(4)cos0° + (F)(4)cos180°Y = (160 — 24) + (8)(9,8)(8sin25°) — (8)(9,8)(4sin25°)"
f = 22,13 NV

OPTION/OPSIE 3

Wnet — AEK v 2

FaAxcosf + FAxcosB + FgAxcos® = AEg any one/enige een
(45)(4)cos0° + (f)(4)cos180° + (8)(9,8)sin25°(4) cos 180 °v = 160 — 24V

f = 2213 Nv

(4)
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5.3.3..Eg = Yomv?
24 = Y(8)v? YV

v = 245m-s’
Pave/gem = Fvave/gem v
= (72)(2,45) v
= 176,5W v (4)
5.4 XY, v net force will decrease, when frictional force increases. v
nettokrag sal afneem wanneer wrywingskrag toeneem. (2)
[17]
QUESTION/VRAAG 6
6.1  Doppler effect/Doppler-effek v (1)
6.2 Remains the same/Bly dieselfde v (1)

6.3  No relative motion between the listener and the source. v'v/
Geen relatiewe beweging tussen die luisteraar en die bron nie. (2)

6.4 POSITIVE MARKING FROM/POSITIEWE NASIEN VANAF 6.4
Aircraft/Viiegtuig A

Vs
= v
fL Vg + VfS
340
570 = 30+ vg 600

Vp = 17,89 m.S_1 v

Aircraft/Vliegtuig B

Vs

e
_ 340 .
450 = mSOO\/

Vi 23 m.siie

Total distance after 1 min
Totale af stand na' 1l min =d, + dg
= (v-At) + (v- Ab)
= (17,89 x 60) + (113,33 X 60)v’
=7873,4m v 7)
[11]
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QUESTION/VRAAG 7

7.1

7.2

7.3

7.4

Marking Criteria/Nasienkriteria:

If any of the underlined keywords/phrases in the correct context are omitted,
deduct 1 mark.

Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte
konteks weggelaat word, trek 1 punt af.

The magnitude of the electrostatic force exerted by one point charge on another
point charge is directly proportional to the product ofthe magnitudes of the
charges and inversely proportional to the square of the distance between
them. v'v'

Die grootte van die elektrostatiese krag wat deur een puntlading op ‘'n ander
puntlading uitgecefen word, is direk ewerediq aan die produk van die groottes
van die ladings en omgekeerd ewerediq aan die kwadraat van die afstand
tussen hulle. (2)

NB: If reference to masses/If the word FORCE in context is omitted: %/,
LW: As na massas verwys word/As die woord KRAG in konteks weggelaat
word: 0/,

To ensure that charges do not leak to the ground. v'v/

Om te verseker dat ladings nie grond toe lek nie. (2)
Q = nev

Q= (4,625 x10'°)(1,6 x 107"%) v

Q=474x107°Cv Accept/Aanvaar: +7,4 nC (3)

POSITIVE MARKING FROM/POSITIEWE NASIEN VANAF 7.3

E= 5V
- (9x10%)(7,4x10)
(0,9)2
E=8222N.C'v (3)
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7 55mpild K@z
r2
~(9%10%)(7,4x107?)(5%10

0,92

=41 X:}'?N

F=41x10"7—(0,15%x4,1x1077) v
= 3,49 X 107N (15% less/minder)

=" KleQz
r
9 -9 -9
349 x 10~7 = (9%10 )(7,4><r1::) )(5x107%)
r=101m '
distance/afstand’=1,01 = 0,9 v
= 0,11 mv (6)

[16]
QUESTION/VRAAG 8
8.1  The potential difference across a conductor is directly proportional to the current

in the conductor at constant temperature. v'v" (2 or/of 0)
Die potensiaalverskil oor 'n geleier is direk eweredig aan die stroom in die

geleier by konstante temperatuur. (2)
8.21 0(V) v (1)
8.22 10VVv (1)
831 75VV (1)
1 1 1
— =4V
8.3.2 Rp R -}-R2
1 1
= —F+-v
6 k2 3
Rp =2Q
Ry =\{R5+Rp
=14+2v
= 3Q
Co-¥
3 = %/
| = 25AV (6)
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8.3.3 POSITIVE MARKING FROM/POSITIEWE NASIEN VANAF 8.4
OPTION/OPSIE 1 OPTION/OPSIE 2
r=\—/\/ E=I(R+r) v
s I 10 = 2,5(3+r) v
= o= v r=10v
=1QV
3)
8.4 Halfvv Accept: Smaller/Aanvaar: Kleiner (2)
[16]
QUESTION/VRAAG 9
9.1.1 Change in magnetic flux linkage v
Verandering in magnetiese vioedkoppeling (1)
9.1.2 Ato/totB v
(Flemmings) Right-hand rule/Regterhandreél v (2)
9.1.3 Split-ring (commutator)/Splitring (kommutator) v (1)
9.1.4 Use stronger magnet/Gebruik sterk magneet v’ (1)
OR/OF
Increase emf/number of cells/Verhoog emk/aantal selle
92 Py=120+100=220W

Daily energy consumption when S; and S; are closed:
Daaglikse energieverbruik wanneer S1 en S gesluit is:

Edaily/dasgiiks = PALY

220 15 hrs = 2.64 kWh
1000 X €N = %

Weekly energy consumption/Weeklikse energieverbruik:
Edaily,’daagﬁks = 2|64 X7V = 18s48 kWh

Weekly cost ectricity/Weeklikse koste van elektrisiteit:

Cost/Koste = E x tarrif/tarief
= 18,48 x 9 v = R166,32

To save R36,00 per week/Om R36,00 per week te spaar:
Energy saving/Krag gespaar = % = 4 kWh per week/per week v’
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How long S1 should be open/Hoe lank S100p moet wees:

Energy saved per hour/Krag per uur gespaar = et =0,12kW v

1000

Hours required per week/Ure per week vereis:

4

h = ——= 33,33 hours per week/ure per week

0,12

Daily duration to keep S, open/Daaglikse duur om S1 oop te hou:

= g 4,76 hours per day/uur per week v’ (7)
[12]

QUESTION/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 or 0)

Die proses waardeur elektrone uit 'n metaalopperviak gestoot word wanneer

lig van geskikte frekwensie op daardie opperviak inval. (2)
102 E==v

_ (6,63x10_34)(3x108)\/

- (5,2x10-7)

=3,82x107"°Jv

P
=V
Mi=iE
(3,2x10%7)

T 3,82x10"19

= 8,38 x 10*° photons per second/fotone per sekonde v’ (6)
10.3.1 Increases/Toeneem v (1)
10.3.2 Decreases/Afneem v/ (1)
10.3.3 Remains the same/Bly dieselfde v (1)

[11]

TOTAL/TOTAAL: 150
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