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INSTRUCTIONS AND INFORMATION

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

This question paper consists of 8 questions. Answer ALL questions in the
ANSWER BOOK.

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

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

Leave one Iine“ﬁ’béh#'eéﬁ-'t’wo sub-questions, for example between QUESTION
2.1 and QUESTION 2.2.

mable pocket calculator.

You may use a non-prograr
You may use apprOpEé;e 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 where applicable.

Give brief motivations, discussions, et cetera where required.

Write neatly and legibly.
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QUESTION 1

Four options are provided as possible answers to the following questions.
Each question has only ONE correct answer. Choose the answer and

write down only the letter A, B, C or D next to the question number (1.1-1.10)
in your ANSWER BOOK.

1.1

1.2

The force acting parallel to a surface and opposing the tendency of motion
of a stationary object relative to the surface is ...

A inertia. .‘ ] B frictional force.
5 static frictional fore ) D kinetic frictional force. (2)
The diagram below s )

The blocks are sta
connected to block A

)cks, A and B, suspended from the ceiling.
e same mass. The length of the string
th of the string connected to block B.

The connecting string ible and have negligible mass.
The tension in the strings attached to blocks A and B are Ta and Tg
respectively.

Which one of the following statements about how the tensions compare to
each other is correct?

A Ta=Ts B Ta<Ts

c Ta>Te D 2Ta=Ts (2)
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4
The ball is projected vertically upwards. Ignore the effect of air resistance.

Which one of the following statements about the acceleration of the ball
at its MAXIMUM HEIGHT is correct?

The acceleration is equal to...
A 0 ms=2,

B 9,8 m's? and is directed upwards.

D 9,8 m's=ir (2)
Is from the ground. It returns to the ground,
th the ground over a short time interval
ght. Ignore air resistance.

A ball is projected
makes an INELAS
and then bounces 0 amaxim

Which one of the following graphs correctly describes the velocity of the ball?

A
A £ B
e o
» =
5 z -
%‘ g t(s)
3 >
D A
»
E
2 >
8 t(s)
(]
>
(2)
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1.5 Object A is involved in an INELASTIC collision with object B which is
travelling in the opposite direction. Ignore the effect of external forces.

Which one of the following statements regarding the collision is correct?
A Only momentum is conserved.
B Only the kinetic energy is conserved.
C neither momentum nor kinetic energy are conserved.

both the kil > en 1d N (2)

Which ONE of the di

pi, P and Ap?
A pi B pi
> >
> >
pr Ap pr >7p
C
pi Pi
> >
<
Ap (2)
'4
1.7  The work done by the net force required to sto oving object is equal
to the ... of the object. ' w
A increase in impulse
C increase in displacement D change in potential energy (2)
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1.8 The graph below shows the relationship between electric field, E, at a point and
the square of the distance, r? from a point charge Q.

E

=
72
The gradient of the
A r . Q
C k kQ (2)

1.9 Which one of the grap
the magnitude of th
the two charges?

tly represents the relationship between
e and the square of the distance between

A A

A4

\ 4
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1.10 In the circuit diagram below, the resistance of R4 is one third (%) the resistance
of resistor Rz

The two resistors are connected in series and identical high-resistance
voltmeters are connected across each resistor.

The readings of voltmeter V1in term of V2 is respectively by ...

Vi==Vz

& Vi = 3V2 D wi=iy, 2)
[20]
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QUESTION 2

2.1 Two blocks, A and B having the same dimensions and masses m and 4m are
connected by a light inextensible string, are pulled up the inclined plane with a
force of magnitude of 56,83 N. The incline is making an angle of 30° with the
horizontal.

The mass of the string may be ignored. The system accelerates up the
inclined plane at constant acceleration of 2 m-s2.

F = 56,83N

The coefficients of kinetic friction form and 4 m are 0,1 and 0,4 respectively
2.1.1  Define the term kinetic friction. (2)

2.1.2 Explain why the coefficient of friction for the two blocks, A and B
are different. (1)

2.1.3 Draw a labelled free-body diagram showing all the forces acting
on block A. (5)

2.1.4 Calculate the mass of block B. (7)

2.2 Arock of mass 100 kg lies on the surface of a planet Y. The acceleration
due to gravity on the surface of the planet is 12 m-s~2,

2.2.1 State the Newton’s Law of Universal Gravitation in words (2)
2.2.2 Calculate the mass of the planet Y if its radius is 700 km. (4)
[21]
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QUESTION 3

The crate of mass 300 kg is lifted vertically upwards from the ground at a constant
velocity. When the crate is 30 m above the surface, cable lifting the crate breaks. The
velocity-time graph below not drawn to scale represents the motion of the crate from
the moment the cable breaks until it hits the ground after time t.

TAKE DOWNWARD MOTION as POSITIVE and the effects of air resistance can be

ignored.
A

4

-

Time (s)

-, e - -

Velocity (m-s™)

-

3.1  What is the magnitude of the acceleration of the crate before the cable
breaks? (1)

3.2  Define the term projectile. (2)
Use the graph to determine the:

3.3 Time it takes for the crate to reach maximum height after the cable has

broken (1)
3.4  Magnitude of velocity v (3)
3.5 The maximum height crate reached by the crate after the cable has

broken. (4)
3.6  Time it takes the crate to hit the ground. (3)
3.7 Speed of the crate at time t. (3)
3.8  Speed when the crate is 12 m above the ground on it way down? (3)

3.9 Draw a labelled position-time graph that represents the motion of the crate
from the moment the cable breaks until it hits the ground. Use ground
as the ZERO position.

Indicate the following on the graph:

. the maximum height above the ground
. the height at which the cable snaps
. time 0,2 seconds (4)

[24]
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QUESTION 4

4.1  The graph of the momentum versus time for a car originally travelling
horizontally eastward is shown below. Ignore the effects of friction.

Graph of the momentum for a car versus time

10350

8400

Momentum
(kg:m-s)
=2

- 12495

v

4.1.1 State Newton’s second law of motion in terms of momentum. (2)

The net force acting on the car is zero between time interval 10 seconds
and 20 seconds.

4.1.2 |s the above statement TRUE or FALSE. Explain your answer. (3)

4.1.3 Att=50 s, the car collides with a bakkie, which has an initial momentum
of 12 753 kg-m-s™' eastward. The final momentum of the car after the
collision is 6 867 kg-m-s™! eastward. The collision lasted for 0,1 s.
Calculate the momentum of the bakkie after the collision. (4)

4.1.4 Determine the magnitude of the force that the bakkie exerts on the car
during the collision. (3)

4.1.5 Write down the magnitude and direction of the force that the car exerts
on the bakkie. (1)
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A pendulum of mass 12 kg is suspended at a height of 5 m above the ground,
at position A. The pendulum is held in position A as shown in the sketch
below. The pendulum swings down to position C, striking a stationary crate, X,
of mass 4 kg. Ignore the effect of friction and mass of the string.

2ms’
crate X | ——=> |[crateX

Calculate the sbee'ﬁﬂff{he pendulum just before it collides with the
crate. (4)

After collision, crate, X, moves to the right with a velocity of 2 m-s™' on a horizontal
frictionless surface. The pendulum moves back and passes point B which is 1 m
above the surface.

4.2.2 Calculate the momentum of the pendulum at point B after the collision.  (6)

[22]

QUESTION 5
5.1 A constant force F is applied on the box of mass 60 kg by means of a

string. The box moves 24,29 m down a rough inclined plane from

point A to point B at CONSTANT VELOCITY. The kinetic friction

between the surface and the box is 20,79 N. The string goes through

frictionless pulley. r

B
5.1.1 Define a non-conservative force. (2)
5.1.2 Is the work done by the applied force Positive or Negative? (1)
5.1.3 Name the non-conservative forces acting on the box. (2)
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5.1.4 Draw a labelled free body diagram showing all the forces acting on
the box. (4)

5.1.5 State the work energy theorem in words. (2)

5.1.6 Using energy principles only, calculate the magnitude of the force F
exerted on the box. (6)

5.2  An electric pump is used to pump 400 kg of water from the borehole

5,6 m deep to the ground at a constant speed in 4 s.
Ignore ALL frictional and capillarity-effects.

Electric pump L
R | -~
. | | water

T ground

e 56 m

P SN
7N N Water source

Calculate the average power dissipated by the pump.
Ignore energy losses in the form of heat and sound (3)
[20]

QUESTION 6

A hooter of a car travelling at a constant speed towards the detector emits sound
waves of frequency 500 Hz.

A detector placed on the side road records sound waves of frequency 615 Hz.
The distance between the car and the detector is 30,85 m.
The speed of sound in air is 330 m-s™'.

6.1  Define the phenomenon describe above. (2)
6.2 Calculate the speed of the car. (4)
6.3  Calculate the time it takes the car to cover the distance of 30,85 m. (3)

6.4  The spectrum of a distant star when viewed from the Earth is red shifted.
6.4.1 Is the star moving AWAY FROM or TOWARDS the Earth? Explain (3)
6.4.2 What conclusion can be made about the size of the universe. (1)

[13]
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QUESTION 7

Two identical charges, Q1and Q2 each carrying a charge of +100 x10 C are
placed 3 cm apart as shown in the diagram below.

Q. 3cm Q,

+100 x10° C +100 x106 C

7.1 Define in word € . (2)

7.2 Draw electric field pz siated with a single positive charge. (2)

A third POSITIVELY charge Qs sed 3 cm away from Q1 as indicated in the
diagram below

7.3  State Coulombs law in words. (2)
7.4 Draw a free body diagram to indicate all electrostatic forces acting on Q1. (2)
7.5 Calculate the magnitude of electrostatic force exerted by Q2 on Q. (3)
The net electrostatics force experience by Q1due to Q2 and Qa is 1,41x10° N.

7.6 Calculate the magnitude of charge Qa. (4)
[19]

Copyright reserved Please turn over



Dountoaded:fmomn Stanmorephysics.com FS/June 2025

Grade 12
14

QUESTION 8
A battery of an emf of 3,11 V and unknown internal resistance, r is connected to

three resistors, a high-resistance voltmeters and an ammeter of negligible resistance,
as shown below. N

The reading on the ammeter is 0,2 A
8.1  Whatis meant by emf of 3,11 V. (2)

8.2 Calculate the:

8.2.1 Reading on the voltmeter. (4)
8.2.2 Total current supplied by the battery (3)
8.2.3 Internal resistance of the battery (3)
8.2.4 Power dissipated by the battery to internal resistor. ﬁ;;]

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 SYMBS?H;;OOL VALUE | WAARDE
e
Bl . | oo
gy -
Mass of the Earth
Massa van die Aarde Me 5,98 x 10%kg
el c 30x10° m-s”
Pl 5o Koo " 6,63 % 10%s
s . 9.0x 10° N-1-C*
Lading op alokton e 16 x 107 C
Eekironmases m, 9.11x107' kg
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TABLE 2: FORMULAEITABEL 2: FORMULES

MOTION/IBEWEGING

W =3 At

&x =v,4t +3ast’ orlof fy =v.it +iant’

¢ s
v, =v? +2anx orfof v =v* +2aly | Dx =] mh&m orfof Dy = | !"r—wfﬁlm
: &£ ] L & J
FORCEIKRAG
F..=ma
™ =p,N
F_Ot=Ap
Ap=mv,- mv,
; M
F=G—2 olof 9=06=3
d r
WORK, ENERGY AND ENERGIE EN DRYWING
W=FAxcos6 U=mgh orlof E,=mgh
: ; W, =AK  orfof W, =AFE,
K= 5.mv.r* orfof  E, =-2u=rm"2
AK =i =K offof AE =E, -E_
W, =AK+AU oflof W, = AE, + AE, p=%
PM = FVa“: IrFFrnd = ng:'m:l

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

Copyright

v=fL 1) =%

fﬁ:iif:: . orlof fﬁ:;t:: 1, E=hf otiof E=""
E=W,+E,, ., oWof E=W,+K_ where

E=hf and W,=hf, and Eﬁ,}n_,_l=%muﬁ,“ or E{m=%mvﬁu
E=W,+E .. of E=W,+K_ . waar

E=hf en W, =hf, en E”mm=%mfm of K .. =%mﬁm
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ELECTROSTATIC S/ELEKTROSTATIKA
k0,0 kQ
F—"= ‘13 =2 E = ?:z-‘
JLI[IR g
_a a
n=—  orlof (R
e q,

{OOWBANE

v i (£) = R+ 1)
R=—
1 emk (£} = IR + 1)
R, =R +R;+
A E Ny .
R, R R,
W=Vq p=""_v_
0o
W =VIat
P=VI
W =FRat
P=TR
=vz_ﬂ VE
R P=a—
=

ALTERNATING CURRENT/IWISSELSTROOM

. : TP = Voale [
I, = % ' I, = %
= 2 |P.=BER I
W v
& -g" ﬁ Fﬁi & VE‘ Ir
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QUESTION/VRAAG 1

148 (2)
12 - AvY (2)
13¢Vv (2)
14 AvVYV (2)
15 AvVY . (2)
16 BvV (2)
17 BVYY (2)
18 DvV | (2)
19 Cvv EpE— (2)
110 BvV (2)

[20]
QUESTION/VRAAG 2

2.1.1 Kinetic frictional force, fk, is a force that opposes the motion of a moving
object relative to a surface. vv (2 or 0)
Kinetiese wrywingskrag, fx, is 'n krag wat die beweging van ‘'n bewegende

voorwerp relatief tot ‘'n opperviak teenstaan. v'v~ (2 of 0) (2)
2.1.2 The two blocks are made up of two different materials.v’ (1)
Die twee blokke bestaan uit twee verskillende materiale. v (1)

rce on the rope / Krag op die tou
eight / gewig

ormal / Normaal | Normal force /
aalkrag

ction / Wrywing / Frictional force /
Wrywingskrag / Kinetic frictional force / v
Kinetiese wrywingskrag

SENEN
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NB: Allocate ONE mark for each correct arrow and label.
Deduct one mark for any additional forces.

NB: Ken EEN punt toe vir elke korrekte pyl en byskrif.
Trek een punt af vir enige bykomende kragte. (5)

2.1.4  Marking criteria
e Correct formula: Fpet =ma v
Correct calculation of both frictional forces v'v*
Correct calculation of Fgy v (either)
Correct substitution of‘@ into the Fnet = mav’ (either)
uating | i tions v/

net =ma v’
ng van beide wrywingskragte v' v
ning va’ﬂiﬁ'@nf (enigeen)
ging vania in die Fnet = ma v

e Gelykstelling van beide spanningsvergelykings v
e Finale antwoord van 1,16 tot 1,20 kg v

Block B/ Blok B/ 4m
Fret = ma
T+Fg/l+f=ma
T+ ukN + Fg// =ma

T + pkmgcos30° + mgsin30° = ma
v o

T - 0,4x4m(9,8)c0s30° - 4m(9.8)sin30° = 4m(2)

T-33,1779m =8m

Any v

Block A/ Blok Al m

m=1,20kg v (7)
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2.2.1 Each body in the universe attracts every other body with a force that is
directly proportional to the product of their masses and inversely proportional
to the square of the distance between their centres. v’ v
Elke liggaam in die heelal trek elke ander liggaam aan met 'n krag wat
direk ewerediq is aan die produk van hul massas en omgekeerd eweredig aan
die kwadraat van die afstand tussen hul middelpunte. v'v (2)
222
OPTION 1/ OPSIE 1 OPTION 2 / OPSIE 2
M mg =F
g=06— dz N mg:GMer &
12 = 6,69 x 10-11 el #
M= 8,81)(1022 kg‘/ ¥ =669%x 101 —M0Mm7M7M7m1 — M8 —
= ' (700 x 10%)2
M= 881x10%2kg v
(4)
[21]
QUESTION/VRAAG 3
31 0ms?Vv (1)
3.2  An object which has been given an initial velocity and then it moves under
the influence of the gravitational force only.v'v" (2 or 0)
‘n Voorwerp wat 'n aanvanklike snelheid gegee is en dan beweeg dit slegs
onder die invloed van gravitasiekrag.v'v' (2 of 0)
33 02sVv (1)
3.4  Marking criteria

e Penalise once if upward is taken as positive (option 2)
e Correct formula to calculate vi: vi = vi + gAt / or any formular
o Correct substitution into the formula leading to the answer
e Final answer of 1,96 m-s™"
Kriteria vir die naslen
g Penahseer een keer as opwaarts as positief beskou word (opsie 2)
s Korrekte fonnule @m v; te beref@n Vi = vi + g4t / of enige formule
* Korrekte vervangir '
e Finale antwoord
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OPTION 1/ OPSIE 1
DOWNWARDS POSITIVE
AFWAARTS POSITIEF

Vi = Vi + gAY

0=vi+(98)0,2) v

vi=-1,96 m-s™
velocity/snelheid = 1,96 m-s™' v/

OPTION 2/ OPSIE 2
UPWARDS POSITIVE
OPWAARTS POSITIEF

Vi = Vi + gAtY
0=vi+(-9,8)0,2) v

vi=1,96 m-s™’
Velocity/snelheid= 1,96 m-s™' v/

Max /| MAKS @)

Marking criteria

FS/VS/ JUNE 2025

3)

o Correctlformula to calculate vi: Ay = viAt + Y2gAt2 / or any Ay formular
e Correct substitution into the formula leading to the answer

s Addition of 30 m
¢ Final answer 1,96 m-s™
Kriteria vir die nasien

o Korrekte formule om vi te bereken: Ay = viAt + Y2gAt? / of enige

Ay-formule

o Korrekte vervanging in die formule wat tot die antwoord lei

Byvoeging van 30 m
Finale antwoord 1,96 m-s7

POSITIVE MARKING FROM QUESTION 3.3
POSITIEWE NASIEN UIT VRAAG 3.3

OPTION 1/ OPSIE 1
Whole motion / Hele beweging

Ay = ViAt + YagAt?Y

yr = ViAt + YAgAt? + yi
=-1,96(0,2)+ ¥2(9,8)(0,2) v'+
= -30,196

OPTION 2/ OPSIE 2

Uf""!?f

(-30)v Ay = ( )ﬂtv’

Height / Hoogte = 30,196 mv

2

OPTION 3/ OPSIE 3

vf = v + 2gAyY _
0% = (~1,96)? + 2(9,8)Ay¥.
Ay = -0,196 m |

_ (—1,96 + 0

)o,z/

= —0,196 My

OPTION 4/ OPSIE 4

Ay = VAL + VagARY

10=-196(0.2) + 14(9,8)(0,2)
Ay=-0.198 m

Height! Hoogfe = -0.1,96 + (-30) v
A = 30,196

=30,196 m v

Copyright reserved/Kopiereg voorbehou
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3.6 Marking criteria
¢ Correct formula to calculate vi: Ay = viAt + %4gAt? / or any Ay formula
e Correct substitution into the formula leading to the answer
e Final answer of 2,68 s
Kriteria vir die nasien
* Korrekte formule om v; te bereken: Ay = viAt + ¥%gAt? / of enige
Ay-formule
o Korrekte vervanging in die formule wat tot die antwoord lei
e Finale antwoord van 2,68 s

POSITIVE MARKING FROM QUESTION 3.4 AND QUESTION 3.5
POSITIEWE NASIEN UIT.VRAAG 3.4 EN VRAAG 3.5

OPTION 1/ OPSIE 1 OPTION 2/ OPSIE 2

Whole motion / Hele beweging From maximum height / Vanaf

L maksimum hoogte
Ay = vAt + ng_\.tz/

30 = —1,96At + ~(9,8)At?Y Ay = viAt + SgAt?v
At =2,68 sv 30,196 = 0At + -(9,8)At2v
At = 2,48
OPTION 3/ OPSIE 3 At =2,48+0,2
At = 2,48 sv

From point of launch downwards
Vanaf die punt van lansering

Ay = At %gAtzv’
30 = 1,96At + 5(9,8)At2v

e =228
At = 2,28 + 0
At = 2,68/ SV (3)

3.7 Marking criteria

¢ Correct formula to calculate vr: v = vi + gAt / Ay = ViAt + YgAt2
or any Ay formula

e Correct substitution into the formula leading to the answer

e Final answer of 2,68 s

Kriteria vir die nasien

e Korrekte formule om vi te bereken: vi = vj + gAt / Ay = viAt + Vg At?
of enige Ay-formule

s Korrekte vervanging in die formule wat tot die antwoord lei

e Finale antwoord van 2,68 s
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POSITIVE MARKING FROM QUESTION 3.4 AND QUESTION 3.6
POSITIEWE NASIEN UIT VRAAG 3.4 EN VRAAG 3.6

OPTION 1/ OPSIE 1
Whole motion
Hele beweging

Uf =v -+ g}_\t/
= —1,96 + 9,8(2,68)v
=24304m-s” v
OR
2 2
v = v + 294y
=(-1,96)* +.._2_-(%8)(-30:)
=2433m-s™
OR

Ve + V;
ﬂyz( fz ‘)m:

vf - 1,96
30 = (T) (2,68)

ve =24,35m-s™!

OPTION 2/ OPSIE 2
Maximum height
Maksimum hoogte
v = v; + gAtY
= 0+ 9,8(2,48)v
=24304m sV
OR
vim= v} + 2gAy
= 0? + 2(9,8)(30,196)
=2433m-s!

OR
g
ay=("f2 ‘)At

Vf +0
30.196 = ( 5 ) (2,48)

vF =2435m st

Range: 24,30 m:s™ to / tot 24,36 m.s™!

OPTION 3/ OPSIE 3
Point of launch
Punt van lansering

vr = v; + gAty
= 1,96 + 9,8(2,28)v
=24304m-s" v
OR
2 2
vf = v + 2gly
= (1,96)% + 2(9,8)(30)
=2433m-s!
OR
Vr + v;
Ay = ( d ‘)at
2
+0

Vs
30,196 = ( 5 )(2,48)
vr = 24,355 m - s~1

nsseblief om

3.8  Marking criteria
« Correct formula to calculate vi: v = v + 2gAy
¢ Correct substitution of vi and Ay into the formula leading to the answer
e Final answer of 18,88 m-s™
Kriteria vir die nasien
* Korrekte formule om vy te bereken: v} = v} + 2gAy
e Korrekte vervanging van vi en Ay in die formule wat tot die antwoord lei
e Finale antwoord van 18,88 m-s'
POSITIVE MARKING FROM QUESTION 3.4 AND QUESTION 3.7
POSITIEWE NASIEN UIT VRAAG 3.3 EN VRAAG 3.7
OPTION 1/ OPSIE 1 OPTION 2/ OPSIE 2
Whole motion / Hele Point of launch / Punt van
beweging lansering
v} = v} + 2gAyv v} = vl + 2gAyY
= (—1,96)* + 2(9,8)(18)v = (1,96)% + 2(9,8)(18)v
ve=1888m s v ve =1888m:s1v
OPTION 3/ OPSIE 3 OPTION 4/ OPSIE 4
Maximum height / From the ground / Vanaf die
Maksimum hoogte grond
vfz = v} + 2gAyv vj? = v? + 2gAyvY
comviaH = (0)* + 2(9,8)(18,196) v (24,304)% = v} + 2(9,8)(12)v
YRR 4 = 18,885 m - s71v vy =18,85m - s™1v
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(3)
Range 18,85 m-s*' to / na 18,93 m-s

Marking criteria
¢ Indicating the value of 30,196 mand 0,2 s
e |Indicating30 mandOsor04s
o Correct shape of the graph (parabolic)
e Correct labels of both x and y axes.
Kriteria vir die nasien -

en 0,2 s aan

afiek (parabolies)
le x- en y-as.

POSITIVE MARKING FROM QUESTION 3.4
POSITIEWE NASIEN UIT VRAAG 3.4

02 04 268

> Time (s)
Tvd (s)

(4)
[24]

ect is equal to the rate of change of
the direction of the net force. vv" (2 or 0)
Die netto krag wat op 'n voorwerp inwerk, is gelyk aan die tempo van
verandering van momentum van die voorwerp in die rigting van die
netto krag. vv" (2 of 0) (2)

412 True v

Change in momentum is zero / Car is moving at constant velocity. v'v/ (3)
Waar v
Verandering in momentum is nul / Motor beweeg teen konstante snelheid. v'v'
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413
OPTION 1/ OPSIE 1 OPTION 2/ OPSIE 2
East positive / Ooswaarts positief East positive / Ooswaarts positief

Xp(before / voor) = Zp(after / na) APcarimotor = - APbakkie¥’
Picar/motor + Pibakkie = Pfcar/motor + pfbakki;. v | 6867 —(-12495)v =12 753 - piv’
-12 495 + 12 753 v'= 6867 + prvakkie¥’ 6 609 = — pakkie

Pibakkie = - 6 609 Prbakkie = — 6 609
=6 609 kgm-s™!, west / wes v’ =6 609 kgm-s™', west / wes v’
(4)
4.1.4 Marking criteria
o Correct formula to ealculate Fret: F,,., = ‘z—f
e Correct substitutibn:f:’fnto the formula leading to the answer
 Final answer of 1,94x10° N west
Kriteria vir die nasien
o Korrekte formule om Fnet te bereken: Fpop = i—f
e Korrekte vervanging in die formule wat tot die antwoord lei
e Finale antwoord van 1,94x10° N wes
POSITIVE MARKING FROM QUESTION 4.1.3
POSITIEWE NASIEN UIT VRAAG 4.1.3
OPTION 1/ OPSIE 1 - Bakkie | OPTION 2/ OPSIE 2 - Car
| Motor
— o A
Fnet—]‘;/ Fnet=_p
~6609 —12 753 At
= i v _ 6867 —(~12495) ,
—_19 5 0,1
—_1 9149>?E£(>J<5$est/wes/ = 1,936 x 10°
v = 1,9410° west/wesv’
(3)
415 1,94x10° east/ oosv (1)
421 (U+k)A= (u + K)C
mgh + Y2amv? = mgh + ¥4mv? AnyiEﬂ:ge v
12x 9,8 x5+ 0¥ =0+ 1/z><12v2~/
v=6,26 msiv | (4)
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4.2.2 ME at/ by B = Total ME of the pendulum at A — energy gained by crate
Totale ME van die pendulum by A — energie verkry deur krat
=mgh + Yamv? - Yomv?
=12x 9,8 x5+ 0v - ¥ax4(2)* v
=588-8
=580 J
580 = mgh + zmv? v/
=12x 9,8 x 1 + Vax12v?

v =8,78 m-s!
p=mvvY ‘>

(6)
[22]

QUESTION/VRAAG 5
5.1.1 A force for which th } done(@" moving an object between two points)

depends on the patl Vv
'n Krag waarvoor die arbeid wat verrig word (om 'n voorwerp tussen twee

punte te beweeg) afhanklik is van die pad wat gevolg word. v'v~ (2)
5.1.2 Negative/Negatief v (1)
5.1.3 Spanningskragv en wrywingskrag. v~ (2)

Accept the following symbols / Aanvaar die

volgende simbole
w Fq /mg/weight/gewig v
fu/Friction/wrywing/frictional
f force/wrywingskrag/kinetic frictional v

forcelkinetiese wrywingskrag
FN / Normal / Normaal / Normal force / v

N Normaalkrag
F T/Force applied/Tension/FT/Force on v
the rope / Krag op die tou (4)

5.1.5 The work done on an object by a net force is equal to the change in the
object's kinetic energy. v'v'
Die arbeid wat deur 'n netto krag op 'n voorwerp verrig word, is gelyk aan die
verandering in die voorwerp se kinetiese energie. v'v' (2)
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OPTION 1/ OPSIE 1

Wnet = AK

WEe + Wi+ Wegn = AK Ay 1 ERIGEBA Y,
FAxcos6 + fAxcosO+ mgsinBAxcosB = AK /

v
F(24.29)c05180° + 20.79(24.29)c0s180° + 60x9 3( ) 24.29¢050° = 0

F =187,39 Nv

OPTION 2/ OPSIE 2

Whe = AK + AU
WE + Wi+ = AK - AU ' Any | Enigeenv’
FAxcos6 + fAxcos@ =2m ’vf - v?) + mg(hf - h)

F(24.29)c05180° + 20 ;-924 59)c0s180° = 0 + 60 % 9,8(0 — 8,6)
F=187,39 Nv. = Ll

b W
T At
_mgh—20

At

Any/enige v’

400%9,8x5,6 ,

4
= 5488W VvV

QUESTION/VRAAG 6

6.1

Copyright reserved/Kopiereg voorbehou

It is the (apparent) change in frequency (or pitch) of the sound (detected
by a listener) v because the sound source and the listener have different

FS/VS/ JUNE 2025

(6)

(3)
[20]

velocities relative to the medium of sound propagation. Dit is die (oénskynlike)
verandering in frekwensie (of toonhoogte) van die klank (waargeneem deur 'n
luisteraar) v omdat die klankbron en die luisteraar verskillende snelhede het

relatief tot die medium van klankvoortplanting. v

OR/OF

An (apparent) change in (observed/detected) frequency (pitch),
(wavelength) v'because of the relative motion between a source and

an observer (listener). v

'n (oénskynlike) Verandering in (waargenome) frekwensie (toonhoogte),
(golflengte) vas gevolg van die relatiewe beweging tussen 'n bron en
'n waarnemer (luisteraar). v~

(2)
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6.3 POSITIVE MARKING FROM QUESTION 6.2
POSITIEWE NASIEN UIT VRAAG 6.2

v——d—*/

At
30, 85

_ R
61,71 = Al

At =0,4995s v

6.4.1 Away from / Wegvan¥
A lower frequency is detecied.v The spectral lines are shifted to the red
end of the spectrum. v
Laer frekwensie word waargeneem. v" Die spektraallyne word na die
rooikant van die spektrum verskuif. v/

6.4.1 Universe is expanding / Die heelal word groter/brei uit v

QUESTION/VRAAG 7

7.1 The electric field at a point is the electrostatic force experienced per unit
positive charge placed at that point. v'v'

(4)

@)

3)

(1)
[13]

(2)

Die elektriese veld by 'n punt is die elektrostatiese krag wat ervaar word per

eenheid positiewe lading wat op daardie punt geplaas word. v v

72

Criteria for sketch / Kriteria vir skets
Correct direction v

Korrekte rigting
Correct shape (radial) | v
Korrekte vorm

7.3  The magnitude of the electrostatic force exerted by one point charge on
another point charge is directly proportional to the product of the
magnitude of the chargesv” and inversely proportional to the square of
the distance between them. v/

Die grootte van die elektrostatiese krag uitgeoefen deur een puntlading
op 'n ander puntlading is direk eweredig aan die produk van die groottes
van die ladings en v omgekeerd eweredig aan die kwadraat van

die afstand tussen hulle. v

(2)

(2)
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74

A
®

F12v’

Faa v

9107 x (100 x1107°)(100,10~°) L,
- - (3x 10722
=1x105Nv = =

76 POSITIVE MARKING FM QUESTION 7.5
POSITIEWE NASIEN UIT VRAAG 7.5

kQsQ;

F33 = -
9 x 10? x (100 x 1076)Q,
- (3 x 10-2)2
= Q4 x 10°N

(Fret)? = (Fi2)* 4+ (Fsz)zv,
(1,41 x105)? = (1 x105)?% + (Q5 x 10%)%v
0; = 9,88 x10°°C v

QUESTION/VRAAG 8

FS/VS/ JUNE 2025

(2)

(3)

(4)
[15]

8.1 3,11 J vof energy is transferred per one coulomb of charge. v’

3.11 J v'van energie word oorgedra per een coulomb lading. v (2)

8.21 | OPTION 1/ OPSIE 1 OPTION 2/ OPSIE 2

=1R1+V2

=24Vv

Ve=alR, p Vext = V4.Q+VR2:|> Any / B

=0,2(4)v + 1,6V

cnigeen v’

= 0.2(448)/
=24VV
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8.2.2 | OPTION 1/ OPSIE 1| OPTION 2/ OPSIE 2 | OPTION 3/ OPSIE 3
V=IR 1 1 1 Ratios Resistance: R1:R2
24=12)v R_p "R, * R, Weerstandverhouding 6 : 1v
1=1,2 A 1 1 2 Current:1: 6
=+ =7(0,2) v
_ 2 4+8 ,
Irotal = 1,2 + 2V _ =14 AV
=14AY Ry = 17142
: »
(3)
8.2.3 POSITIVE MARKING FROM QUESTIONS 8.2.1 AND 8.2.2
POSITIEWE NA VRAE 8.2.1 EN 8.2.2
OPTION 1/ OPSIE1__| OPTION 2/ OPSIE 2
e=I(R+r) ¥ =& — Vot
3,11v=1,4(1,71 + r)v = 3,11 - 24v
r =0,510v =
(3)
8.24 [ OPTION1/
OPSIE 1
P=VIv
=0,714(1,4) v
= 0,9966 W+
(3)
[15]

GRAND TOTAL: / GROOTTOTAAL: 150
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