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INSTRUCTIONS AND INFORMATION

1. Write your name on the ANSWER BOOK.

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

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 subquestions, e.g. between QUESTION 2.1 and
QUESTION 2.2.

6. You may use a non-proggrammable calculator.

& You may use appropiate mathematical instrumerits.

8. Show ALL formulae and substitutions in Al ¢alculations.

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

10. Give brief motivations, discussions, etc. where required.

1l You are advised to use the attached DATA SHEETS.

12. 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 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 The base Sl unit for the quantity ‘work done'is ...

A m-s™

B kg-m-s”

C kg-m-s™

D kg-m?.s? 2)
1.2 A ball is projected vertically upwards from the balcony 'ef a building. On the

way downwards the ball passes the balcony and corfies to rest on the ground.
The position-time graph below represents the movemient of the ball.

Position (m)

B
>

Time (s)

Which ONE ofhe/following combinations indicates the CORRECT directions
for the DISPLACEMENT (with reference to the balcony) and the VELOCITY
of the balkat\point X?

DISPLACEMENT | VELOCITY
A Upwards Upwards
B Upwards Downwards
C Downwards Upwards
D Downwards Downwards 2)
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1.3 The options below represent four planets, each with a mass and radius as
indicated.

Which ONE of the planets has the greatest gravitational acceleration g on the
surface of the planet?

Radius R Radius R Radius 2R Radius 3R
Mass
M
A B C D (2)
1.4 A block moves at a constant velocity to the right over a frictionless surface.
Aforce F is exerted on the block in different directions. See the diagram
below.
EER. -

=

Which ONE of the following indicates the CORRECT direction of the force that
will do NEGATIVE work on the block, while it is still moving to the right?
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1.5 The type of collision where both the total momentum as well as the total
kinetic energy are conserved, is called ...

A

B

C

D

an elastic collision.
an inelastic collision.
a liniar collision.

head on collision. (2)

1.6 Three spheres with charges of +3Q, -4Q and -5Q respectively are placed on
isolated stands as shown in the diagram below.

The spheres are simultaneously brought into contact with each other and
returned to their original positions.

The charge on each sphere after contact is ...

A

B
C
D
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1.7 Two positive charges, +Q and +3Q, are placed at points X and Y respectively.
A NEGATIVE charge q is placed between points X and Y as shown in the
diagram below.

— d —>le 2d »
+Q ! i ' +3Q
----------------- L N ¢ L
X q Y
When q is released, it will ...
A stay at rest.
B move towards Y.
C move towards X.
D move vertically downwards. S @)

1.8 Four identical bulbs, V, W, X and Y are connected to a cell as shown in
circuit below. |

P w XY
—X)—R)—

\ X

Which ONE of the following combinations indicates the TWO bulbs which
glow with the same brightness?

A Vand W
B W and X
C XandY
D WandY (2)
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1.9 A cell has an emf € and an internal resistance r. A bulb and three identical
resistors are connected to the cell as shown in the circuit diagram below.

Switch S is OPEN.

® O
i
S

Switch S is now CLOSED.

Which ONE of the following combinations shows the CORRECT change in the
voltmeter reading and the power dissipated in the bulb?

VOLTMETER READING | "O'[ER DISSIPATED
A Decreases Increases
B Stays the same Stays the same
C Increases Decreases
D Decreases Decreases (2)
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1.10 The relationship between the maximum kinetic energy (Ekmax)) and the
frequency (f) of the photoelectrons emitted from the surface of a metal is

shown in the graph below.
A

/ f (Hz)
Y

v

Ek{max) (J )

The intercept (Y) represents the ...
A work function of the metal.
B  Planck’s constant.
C threshold frequency of the metal.

D frequency of the photon. (2)
[20]
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QUESTION 2 (Start on a new page.)

A block P of mass 5 kg is connected to a block Q of mass 3 kg by a light inextensible
string. Both blocks are at rest on a plane inclined at an angle of 30° to the horizontal.
Block P is on a rough section of the incline AB, while block Q is on a frictionless
section BC as shown in the diagram below.

The blocks remain at rest when a force F is applied parallel to the plane on block Q.
The static frictional force on block P is 16,97 N.

Q F

String

A
2.1 State Newton’s First Law in words. (2)
2.2 Draw a labelled free-body diagram for block Q. (4)
2.3 Calculate the magnitude of force F. (3)

The applied force F is now increased to 85 N. The kinetic frictional force on block P is
4,5N.

2.4 Apply Newton's Second Law on each of the blocks to calculate the magnitude
of the acceleration of the blocks. (5)

While the blocks are still accelerating up the slope the string suddenly breaks.

Learners plot a velocity-time graph for the motion of P and Q before the string breaks,
as shown below.

F 3

velocity

-

time

2.5 Redraw the graph above in your ANSWER BOOK.
On the same set of axis, complete this graph by drawing the graphs for each
block, after the string broke. Label each graph clearly as P and Q. (3)

[17]
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QUESTION 3 (Start on a new page.)

A learner at point Q, on a 50 m high building, drops a parcel from rest. Ignore the
effects of air friction.

S — W parcel
50m E 2,3 m_S-1
| 11 %
""" # *‘ il »8 friend
1.5 mI
4 i
31 Write down the magnitude and direction of the acceleration of the parcel after

leaving the learner’s hand.
3.2 Calculate the:

821 Magnitude of the velocity of the parcel at point P

gz\n— 2.2 Time the parcel takes to reach point P

A friend, 11 m away from the building, moves at a constant velocity of 2,3 m-s™
towards the building the moment a second identical parcel is thrown vertically upwards
from point Q as shown in the diagram above.

3.3 Calculate the INITIAL speed at which the second parcel is thrown vertically
upwards for the friend to catch it at point P.

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

A bullet moves west at a velocity of 560 m-s™. It hits a wooden block with a mass of
3 kg which is moving at 2,5 m's™" east on a frictionless floor. The bullet takes 0,02 s to
move through the wooden block and leaves the block with a velocity of 80 m-'s™ west.

The magnitude of the momentum of the bullet before it hits the block is 8,4 kg:m-s™.
See the diagram below.

Ignore the effects of air friction as well as any loss of mass of both the block and bullet.
Assume that the block-bullet system is an isolated system.

N
-
< e, 560 m-s™ o ‘ .
80 m-s
i 3 kg — S
4.1 Explain the meaning of the term isolated system. (2)
4.2 Calculate the:
4.2.1  Mass of the bullet (3)
4.2.2 Speed of the block after the bullet left the block (4)
4.2.3  Average net force the block excerted on the bullet during the collision (4)
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QUESTION 5 (Start on a new page.)

A block of mass m slides down a frictionless slope to point B. At point A, which is 0,7
m above the ground, the speed of the block is 2 m-s™ as shown in the diagram below.

5.1 Use the LAW OF CONSERVATION OF MECHANICAL ENERGY to calculate
the speed of the block at point B. (3)

The block moves from point B to point D on a rough, horizontal surface. The kinetic
frictional force between the block and the rough surface is 3 N. The block reaches
point C with a momentum of 5,79 kg-m-s™ to the left and kinetic energy of 11,17 J.

52 Calculate the speed of the block at point C. (3)

The block comes to rest at point D, a distance X from point C.

5.3 State the work-energy theorem in words. (2)
5.4 Use energy principles ONLY to calculate the distance X. (5)
[13]
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QUESTION 6 (Start on a new page.)

The siren of a stationary ambulance emits sound waves at a constant frequency. The
diagram below shows a learner next to a stationary detector that registers the
frequency of the sound emitted by the siren.

The detector registers the frequency as the ambulance moves at a constant speed
towards the learner, passes him and moves away.

The graph below shows the changes in the detected frequencies versus time as the
ambulance approaches and moves away from the learner:

A

N

L 950 —

& .5

& L

g 750 ---------------- E '

O ! '

L : :

8 125 Time (s)

6.1 State the Doppler-effect in words. (2)
6.2

Explain in terms of wavelength and the number of waves that reaches the

detector, why the observed frequency is higher when the ambulance moves
towards the learner.

The speed of sound in air is 330 m-s™.

6.3 Calculate the:

6.3.1 Speed of the ambulance

6.3.2 Distance between the ambulance and the detector, 12,5 s after the

detector started registering the frequency (4)
[14]
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QUESTION 7 (Start on a new page.)

7.

5

Copyright reserved

Two identical point charges, A and B, are placed 100 mm apart as shown in
the diagram below. Point charge B is negatively charged and experiences an
electrostatic force of 57,6 N to the RIGHT due to point charge A.

e——— 100 mm

711  State Coulomb’s Law in words. (2)

7.1.2  What is the nature of the charge on A? Choose from POSITIVE or

NEGATIVE. (1)

7.1.3  Calculate the magnitude of the charge on B. (3)

Two point charges, X and Y, of -8 nC and +4 nC respectively are placed
0,12 m from each other as shown in the diagram below. P is a point on the
line through X and Y, 0,08 m from point charge Y.

. X ' TR /. YU U & emm
-8 nC +4 nC P

7.2.1  Define the term electric field at a point. (2)
7.2.2  Calculate the magnitude and direction of the electric field at point P

due to X ONLY. (4)
7.2.3 Calculate the number of electrons that must be transferred to X to

obtain a net electric field of 120 N-C™" to the LEFT at point P. (5)

[17]
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QUESTION 8 (Start on a new page.)

A group of learners conduct an experiment to detemine the emf (e) and internal
resistance (r) of a battery by using the circuit diagram below.

—— -

The learners draw the following potential difference versus current graph from the
results obtained:

EB
P
O
=
® 6
w ey
E.
()]
©
= 4
= 2 u
Q
o
(o
2
X

25 50 75 100 125 150 i
Current (x102 A)

8.1 Write down the value of the emf of the battery.

8.2 Calculate the:
8.2.1 Internal resistance of the battery

8.2.2 External resistance of the circuit when the voltmeter reading is X

Copyright reserved Please turn over
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QUESTION 9 (Start on a new page.)

A battery with emf £ and internal resistance of 1 Q, is connected to four resistors as
shown in the circuit diagram below.

Switch S is CLOSED. A current of 0,5 A passes through the 6 Q resistor.

(A
o EoT Ay
7 s OV
BEER
— I C
w | ! R &l o
| I © A
o
! 1
: i
@
20Q
9.1 State Ohm’s Law in words. (2)
9.2 Calculate the:
9.2.1 Reading on A, (3)
9.2.2 Reading on Az when the power dissipated in resistor R is 16 W (3)
9.2.3 Emf of the battery (4)

[12]
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QUESTION 10 (Start on a new page.)

10.1 The simplified diagram of a DC motor is shown below. The current in the coil
is in the direction XY.

10.1.1  Name the component that ensures the continuous rotation of the coil

in ONE DIRECTION. (1)
10.1.2 In which direction will the above coil rotate? Choose from

CLOCKWISE or ANTI-CLOCKWISE. (2)
10.1.3  Write down the energy conversion that takes place in a motor. (1)

10.2 An AC generator delivers a maximum current (peak current) of 8 A and is
connected to a heater with a resistance of 40 Q.

10.2.1  Define the term rms current in words. @)
10.2.2  Calculate the average power dissipated in the heater. (5)
[11]
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The thireshold wavelength (Ao) of two metals, potassium and zinc, are given in the table

METAL THRESHOLD WL_\TVELENGTH (Ao)
(x10™ m)
Potassium 10
Zinc 4,62
11.1 Define the term work function in words.

112 Which ONE of the two metals in the table above has a higher work function?

Give a reason for the answer.

The simplified photocell diagrams X and Y below contain cathodes of potassium metal

and zinc metal respectively.

Light of the same intensity and a frequency of 5 x10'* Hz is incident on both metals.
The ammeter in X registers a reading, but the reading on the ammeter in Y is ZERO.

Potassium

Circuit X

Zinc

Circuit Y

11.3 Write down a reason why the ammeter reading in circuit Y is zero.

11.4 Calculate the maximum kinetic energy of a photoelectron emitted in circuit X.

11.5 The intensity of the light is now increased,

How will EACH of the following in circuit X be affected?
Choose from INCREASES, DECREASES or REMAINS THE SAME.

11:5:1 Maximum kinetic energy of the photoelectrons

11.5.2 The number of photoelectrons emitted per unit time

Copyright reserved
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(@)

)

(2)
(4)

(1)

(1)
[13]
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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 SYMBOL/SIMBOOL VALUE/WAARDE
Sucaraizaguomarotng :
T i :
Spood ety :
ek sc e h
ot e :
i e :
gzﬁ;ggr:?n;ssssa W 9,11 x10°" kg
Vases it v
Ftte oo e i v
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TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

MDE/September 2022

v, =V, +aAt

Mx = v, +1aAt® orfof By =V, [t +1aAt?

v,2 =V} +2aAx orfof v;* =V, +2aAy

JAVS :(V‘ ;V' ]At or/of Ny =(%Jm

FORCE/KRAG
Fnel =ma =y
fsmax =N f =N
FaAM=Ap
w=mg
Ap=mv, — my,
M M
F-aTie  odof  F=GTE |9 =Gz ool 9 =G3
WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING
W =FAxcosf U=mgh orfof Ep=mgh
1 1 Wnel = AK Ol'/ of Wnel = AEk
l(:EITIV2 Ol’/Of Ek =§mvz
AK =K, —-K, otlof AE, =E, —E,
W, =AK+AU or/of W, = AE, +AE, P:!AVI
Pave = Fvave / Pgemid zFVgemid
WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG
1
v=fA T= T
+ +
fL:V_VL s or/of szv_v,_ £ E=hf or/of E=h<
viv, vivy A

E=W, +Eymy orof E=W,+K,, where/waar

E=hf and/en W, =hf, and/en E

k(max) =

1
—mv?

max

2
max

or/of K, .., =%mv
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ELECTROSTATICS/ELEKTROSTATIKA
kQ,Q kQ
P N
V= ot = _F
q q
Q
i or/of L
e e

ELECTRIC CIRCUITS/ELEKTRIESE STROOMBANE

'—H_X emf (£) = I(R + r)
v emk (£) = I(R + r)
R; =R, +R, +
1. % 1 g=1 At
— =t —
R, R, R,
W = Vq P:LV-
At
W= VIAL
P-VI
W=T"RAt
i P =I'R
= 2
Y=g Pt
R

ALTERNATING CURRENT/WISSELSTROOM

I I Pave = vrmslrms / Pgemiddeld = ngk]wgk
I __ _max / I g = maks
ms ‘/* wg
2 V2
Pabe :IrzmsR / Pgemiddeid = ]igkR
V v

Vrms — _ max / ngk — __Mmaks Vz V2

‘/5 ‘/5 ave — ;:T: : / gemiddeld — ng
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QUESTION 1/ VRAAG 1

1.1 Dvv
1.2 BvYV
1.3 BvV
14 DvV
1.5 AVY
16 BvY
1.7 CvVv
18 CvV
19 AVYV
1.10 BVvYV
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(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)

(2)
[20]
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QUESTION 2 / VRAAG 2

2.1 | Marking criteria/Nasienkriteria
If any one 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 uitgelaat is, trek 1 punt af.
A body will remain in its state of rest or motion at constant velocity unless a non-
zero resultant/net/unbalanced force acts on it. v'v'

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

OR/OF
A body will remain in its state of rest or uniform motion in a straight line unless a
non-zero resultant/net/unbalanced force acts on it. v/

‘n Liggaam sal in ‘n toestand van rus of uniforme beweging in ‘n requit lyn
volhard, tensy ‘n nie-nul resulterende/netto/ongebalanseerde krag daarop
inwerk.

2.2
N v Accept/Aanvaar
Fv N v
Fv
TV
TV
v
w v wi v W
(4)

Accepted labels / Aanvaarde benoemings
w Fq / Fw / force of earth on block / weight / mg / gravitational force / 29,4 N
F Fapplied / Fa / Applied force
T Tension in rope / Fr
N Normal force / Fn /25,46 N

Notes/Aantekeninge:
e Any additional forces: deduct 1 mark: max 3/4

e No labels: deduct 1 mark: max3/4
e No arrows: 0/4

e Force(s) not touching object: deduct 1 mark: max 3/4
e Ignore relative sizes of the vectors
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F = (Fgu)skg + (FQi)3kg - s

= 5(9,8)Sin30° + 3(9,8)Sin30°v" - 16,97 = 22,23 NV’

Marking criteria/Nasienkriteria:

e Formula for block P or block Q v
Substitution of Fnet for block P v/
Substitusion of Fnet for block Q v

e 5a0R3aV

e Answer: a=5,16 m-s? v
For Block P: For Block Q:
Fret = ma Fret =ma

v
T+ (-Fgi) + () = ma} Any one
T — (5x9,8)Sin30° - 4,5 v = 5a v

F+ (-Fgr) + (-T) =ma
85 — (3x9,8)Sin30° - T v'= 3a

MDE/MDO/September 2022

3)

®)

T =5a +29 T=70,3-3a
~5a+29=70,3-3a
8a=41,3
a=516m=s?v
A Marking criteria/ Nasienkriteria
Qv
2 e Both straight linesv’
§ v e For Q: positive gradient and larger
g than initiallyv
PV |« ForP: negative gradientv’
> time

(3)

QUESTION 3/ VRAAG 3

3.1

3.2.1

[17]

| 9,8 m's2 v downwards / afwaarts v’

| (2

Note: do not penalize for the omission of zero(s).

OPTION 1

Upwards positive:
Ay =-50-(-1,5) = -48,5 mv’

v = viZ + 2aAy v
=0+ 2(-9,8)(-48,5) v
vi=30,83m's’ v

Downwards positive:
Ay =50-1,5=48,5mv

v = viZ + 2aAy v
=0 +2(9,8)(48,5) v
vi=30,83m's’ v

OPTION 2

(mgh+¥2mv2)ep = (mgh+%mv2)p v/

m(9,8)(50)+0v" = m(9,8)(1,5)+%(m)v3v

(mgh+%amv2)op = (mgh+%2mv2)p v/
m(9,8)(48,5v') + 0 =0 + Yo(m)v? v

(4)
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v=30,83m's?!v | v=30,83m's?v
3.2.2 | OPTION 1
Upwards Positive Downwards Positive
Ay = vilt + YLalt? v Ay = vilt + salAt? v
-485=0+"%(-9,8) At? v 485=0+"(9,8) At? v
At=3,15sV At=3,15s Vv
OPTION 2
POSITIVE MARKING FROM Q3.2.1
Upwards Positive Downwards Positive
vi=vi+a At v vi=vi+a At vV
-30,83=0+(-9,8) At v 30,83=0+(9,8) At v
At=3,15sV At=3,15s Vv
OPTION 3
Upwards Positive Downwards Positive
Fret-At = mvi — mviv’ Fret At = mvs — mviv’
m(-9,8) At = m(-30,83) — 0V (mx9,8) At = m(30,83) - 0v
At=3,15sv At=3,15sv (3)

3.3 | Marking criteria/Nasienkriteria:
¢ Formula for motion at constant velocity
e Substitution for motion at constant velocity
e Formula to calculate vi for vertical motion
e Substitution to calculate vi
e Final answer: 13,28 m-s™

Motion at constant velocity:

Ax = vilt + YzaAt?v | OR/ _(vetvy) . OR/ | Distance = speedxtimev’
11=23 AtV OF |&x= At OF |11=23Atv

= 2,3+2,3 =4,
At=478s 11=( : )At/ At=478s

At=478s

Vertical motion:
Upwards positive Downwards positive
Ay = viAt + Yealt? v Ay = viAt + Yealt? v
-48,5 = vi(4,78) + V5(-9,8)(4,78)*V 48,5 = vi(4,78) + ¥5(9,8)(4.78)*v
vi=13,28 ms'v vi=-13,28 m's™

vi=13,28 ms'v

(5)
[14]
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QUESTION 4 / VRAAG 4

4.1

4.2.1

422

423

Copyright reserved/Kopiereg voorbehou

Marking criteria/Nasienkriteria

If any one 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 uitgelaat is, trek 1 punt af.

A system on which the resultant/net external force is zero
‘n Sisteem waarin die resulterende/netto eksterne krag nul is.

p=mvY

8.4 = m(560) v
m = 0,015 kg v

POSITIVE MARKING FROM 4.2.1

2pi = 2pf v A
(mvi) + (Mvi)2= (Mve)1 + (mve)a ny one
(0,015)(560) + (3)(-2,5) v = (0,015)(80) + (3)(v) v
= 0,1
v=0,1Tms'v

POSITIVE MARKING FROM QUESTION 4.2.1
OPTION 1

Fret At = mvf — mviv’

Fret(0,02) = 0,015(80-560) v

Fnet = -360

Fnet = 360 Nv' East/Oosv Accept: Right/Regs

POSITIVE MARKING FROM QUESTION 4.2.2
OPTION 2

Fret-At = mvs — mviv’

Fret(0,02) =3(0,1=2,5) v

(Fnet)block =-360

(Frnet)outet = 360 Nv* East/Oosv Accept: Right/Regs

MDE/MDO/September 2022

(2)

3)

(4)
[13]
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QUESTION 5/ VRAAG 5
5.1 | OPTION 1
(mgh + %&E\,g))ﬁ : ((E]g)ﬁ +1 mVZ)B} Any one v

m(9,8)(0,7) + ¥am(2)2 =0 + Yomv? v
v=421m-s'Vv

OPTION 2
Whe = AEk + AEp }Any one v
0 = [Vamve? — Yamvi?] + [mghs — mghi]

0 =[Yamv?—m(2)?] + [0 — m(9.8)(0,7)] v
v=421m=s'v

5.2 Marking criteria/Nasien kriteria
e Formula for Ex = 11,17
e Substitution of mv=5,79
e Final answer: v = 3,86 m's™

OPTION 1

p=mv=579 Yomv-v = 11,17V

Ex = smv2 = 11,17 %4(5,79)V v'= 11,17
v=386m=s'V

OPTION 2

p=mv=579 Ek=1mvZ=1117v

5,79 1/579\ ,
m=> —(—)v v=11,17
v 2\ v

v=386m=s'v

5.3 Marking criteria/Nasienkriteria

If any one 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 uitgelaat is, trek 1 punt af.

The net work done on an object is equal to the change in kinetic energy of the
object. v'v/

Die netto arbeid op ‘n voorwerp verriq is gelyk aan die verandering in die
kinetiese energie van die voorwerp.

5.4 POSITIVE MARKING FROM Q5.2

OPTION 1 OR/OF

mv = 5,79 Yomv2 = 11,17
m(3,86)=5,79v Y, m(3,86)2=11,17v
m = 1,5 kg m = 1,5 kg

Whet = AEk } Any one v
fAxcos® = omvs? — Yomvi2

(3)(X)cos180°v'= 0 — ¥5(1,5)(3,86)%v
X=372mVv

MDE/MDO/September 2022

3)

3)

(2)
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OPTION 2

mv = 5,79 omv? = 11,17

m(3,86)=5,79v Y% m(3,86)? = 11,17V

m = 1,5 kg m = 1,5 kg

Whe = AEK N

fAx cos®= [Vamve? — Yamvi? ]+ [mghs— mghi] } Any one v

(3)(X)cos180°v'= [0 — ¥%(1,5)(3,86)?] + OV

X=3,72mY (5)
[13]
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QUESTION 6 / VRAAG 6

6.1

6.2

6.3.1

6.3.2

Marking criteria/Nasienkriteria

If any one 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 uitgelaat is, trek 1 punt af.

The change in frequency/pitch/wavelength of the sound detected by a listener
because the sound source and the listerner have different velocities relative to
the medium of sound propagation. v'v*

Die verandering van frekwensie/toonhoogte/qolflengte van die klank
waargeneem deur ‘n luisteraar omdat die klankbron en die luisteraar
verskillende snelhede relatief tot die medium van klankvoorplanting het.

OR/OF

An (apparent) change in observed frequency/pitch/wavelength as the result of

the relative motion between a sounce and an observer/listener. v'v/

‘n (Skynbare) verandering in waargenome frekwensie/toonhoogte/qolflengte as
gevolg van die relatiewe beweging tussen die bron en ‘n waarnemer/luisteraar. (2)

Waves in front of source are more compact/wavelength decreases v
More waves per second reaches the detector/listener v/
Golwe voor die bron kompakteer / golflengte neem af v’

Meer golwe per sekonde bereik die detector v (2)
Moving towards Moving away

F=vtVle v OR f=—f f=vEVle  ORfi=—f

I__ViVS S L= V-VS S L= ViVS S L= V+VS S
330 330

V= —{Vv vV = —
950 330 —vg fs 750 330 +vg fs
_950(330 — vy) _750(330 + vy)
s 330 s 330

» 950(330-vs) = 750(330+vs)
200(330) = 1700vs

Vs = 38,82 m-sv (6)
POSITIVE MARKING FROM Q6.3.1
OPTION 1 OPTION 2 OPTION 3
At=125-8v=45s At=125-8v=45s At=125-8v=45s
Ax = vilt + VzalAt2v’ _(vitvy) L, Distance = speedxtimev’
= (38,82)(4,5) v | AXF At = (38,82)(4,5) v
=174 4 38,82+38,82 =174, v
69 m =( : )(4,5)‘/ 69 m
= 174,69 mv’ (4)

[14]
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QUESTION 7/ VRAAG 7

7.1.1 | Marking criteria/Nasienkriteria

If any one 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 uitgelaat is, trek 1 punt af.

Note: If masses used ( 0/2 )

The magnitude of the electrostatic force exerted by one point charge (Q,) on
another point charge (Q,) is directly proportional to the product of the

magnitudes of the charges v and inversely proportional to the square of the
distance (r) between them v
Die grootte van die elektrostatiese krag wat een puntlading (Q.) op 'n ander

puntlading (Q,) uitoefen, is direk eweredig aan die produk van die groottes van
die ladings v en omgekeerd ewerediq aan die kwadraat van die afstand (r)

tussen hulle. v (2)
7.1.2 Negative/Negatiefv (1)
713 F= kQ4Qz ,
r2
9x10°)Q?
57,6 -( ZQ v
(0,)
Q=8x10C v Accept: Q=-8x10°C (3)

7.2.1 | Marking criteria/Nasienriglyne:

-1 mark for each of the 5 key words omitted in the correct context.

-1 punt vir elk van die 5 sleutelwoorde weggelaat in die korrekte konteks.
The electric field at a point is the (electrostatic) force experienced per unit
positive charge placed at that point.

Die elektriese veld by 'n punt is die (elektrostatiese) krag wat per positiewe

eenheids-lading wat by daardie punt geplaas is, ondervind word. (2)
7.2.2 k
.. 1@
r
_(9%10%)(8x107) .
- (0,27
=1 800 N-C'v to the leftv’ 4)
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7.2.3 | Enet = Ex- Ey
9x10° 9x10%)(4x10”
0= 1000 (E10°)(4x10%)
0,2 0,08
Q=2,55x10%C
= 9 v
.
(2,55%10°-8x107) -2,55x10°%-(-8x107°)
= -5 4 OR/OF =T
1,6%10 -1,6x10
=1,1x10" v/ (5)
[17]
QUESTION 8 / VRAAG 8
81 T72(\)v (1)
| NOTE: Penalize once in Q8.2 for incorrect use of x10-2 |
8.2.1 . Vy-V4 : .
Gradient= -r= i NOTE: Can use any coordinates on the line, eg
20 (100102 ; 2,4)
= | (67,5%107;4,0)
0-150x10° (17,5%102; 6,4)
r=48Qv (2)
8.2.2 POSITIVE MARKING FROM Q8.1 AND Q8.2.1
OPTION 1 OPTION 2
e = I(R+r) v V=1RY
7.2 = (117,5%x10%)[R+4,8] v 1,6 = (117,5%x103)Rv
R=1,330Qv R=1,36 Qv (3)
[6]
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QUESTION 9/ VRAAG 9

9.1 The potential difference across a conductor is directly proportional to the current
in the conductor v* at constant temperature. v/
Die potensiaalverskil oor ‘'n geleier is direk eweredig aan die stroom in die geleier

by konstante temperatuur. (2)
9.2.1 | OPTION 1 OPTION 2
Veq = IR Rsa : R120
=0,5(6) v 6 : 12
=3V Ieq : 120
\4 12:6
-V, -3/, _ 0,5:0,25v
I150= = =0,25 AV 90 10,20
120 */R="/12 It = 0.5+0,25v'=0,75 AV’
1 =0,5+0,25=0,75 AV (3)
9.2.2 | POSITIVE MARKING FROM Q9.2.1
V200=IR
=0,75(20)
=15V
P=VI1v
16 = (15+3)1Iv
I2=0,89 AV (3)

9.2.3 POSITIVE MARKING FROM Q9.2.1 & Q9.2.2
OPTION 1
Ir=0,75+0,89 = 1,64 AV

£ = I(R+r) (/

=(1,64)(10,98+1) v
=19,65Vv
OPTION 2
It=0,75+0,89 = 1,64 AV

e=Ve+Irv
=18 + (1,64)(1) v
=19,64 Vv (4)
[12]
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MDE/MDO/September 2022

10.1.1  Split ring/Split ring commutator/commutatorv’
Splitring/splitring kommutator/kommutator (1)
10.1.2 Anticlockwise/Antikloksgewysv' v’ (2)
10.1.3 Electrical (energy) TO mechanical/kinetic (energy)v’
Elektriese (energie) NA meganiese/kinetiese (energie) (1)
10.2.1 | Marking criteria/Nasienkriteria
If any one 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 uitgelaat is, trek 1 punt af.
The AC current which dissipates the same amount of energy as an equivalent
DC current. v'v/
Die WS-stroomsterkte wat dieselfde hoeveelheid energie verbruik as die
ekwivalente GS-stroomsterkte.
ACCEPT/AANVAAR
The DC current which dissipates the same amount of energy as an equivalent
AC current.
Die GS-stroomsterkte wat dieselfde hoeveelheid energie verbruik as die
ekwivalente WS-stroomsterkte. (2)
10.2.2 | OPTION 1 OPTION 2
Inax I
rms /2 Iims NG
V2 VzZ
=5,66 A =5,66 A
> Vs = Ims R
Pave= IimsRY = (5,66)(40)
= (5,66)°(40)v =226,4V
= 1280 W v T V2
Pavg = Vimslmsv’ OR/OF Pave :% v
= (226,4)(5,66)v 5
=1281,42 Wv = (226,4) v
40
=1281,42W v
(5)
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QUESTION 11/ VRAAG 11

11.1 Marking criteria/Nasienkriteria

If any one 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 uitgelaat is, trek 1 punt af.

The minimum energy of light needed to eject electrons from a metal/surface.
Vv

Die minimum energie benodig om 'n elektron uit die opperviak van 'n metaal
vry te stel.

Note: If referred to frequency: 0/2

11.2 | Zincv

Photons that have shorter wavelengths will have higher frequencies and
thus a higher energy. v'v/

OR/OF

photons that have longer wavelengths will have lower frequencies, and
thus a lower energy v'v/

OR/OF

1
W, « T v', h&c constantv’
0
OR/OF
fo < —VY/, ¢ = constantv’
Ao

W, « fov', h = constantv’
OR/OF
Wo is inversely proportional to Ao v (with h and c staying constantv’). (3)

11.3 Frequency of photon is less thanv” the threshold frequency of the metalv’
Die frekwensie van die foton is minder as die drumpelfrekwensie van die
metaal.
OR/OF
Energy of the photon is lessv” than the work function of the metal. v
Die energie van die foton is minder as die arbeidsfunksie/werksfunksie van die
metaal. (2)
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11.4 | OPTION 1
E = Wo + Ekmax)

1
hf = hfg+ =mv2,.

2 ~ Any one v

hc
hf =—+ Ekmax)
Ay J

(6,63x10°>4)(3x10%)
10x10”

(6,63%x10°%)(5x10™)v = V' + Ex(max)

Exmax) = 1,33 x 10719 J v

OPTION 2

¢ = foho

3x108 = fo(10%107)
fo=3x10" Hz

hf = hfy+ Ek(max)v’
(6,63x10°%)(5x10™)v = (6,63x10>*)(3x10*)v + Exmax)
Ek(max) = 1,33 x 1019 J v

11.5.1 Remains the same/Bly dieselfdev’ (1)
11.5.2 Increases/Toeneemv’ (1)
[13]

TOTAL/TOTAAL: 150

Copyright reserved/Kopiereg voorbehou



