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Increases/Toeneem v/

(Total) resistance increases./(Totale) weerstand neem toe. v’
Current decreases./Stroom neem af. v’

Vinternal /Internal volts decreases./Vinem/Interne volts neem af. v’

Note/Aantekening:
Award marks if learner proved the statement using calulated numerical values./
Ken punte toe indien leerder die stelling bewys deur berekende waardes te gebruik.

QUESTION 9/VRAAG 9

9.1.1

9.1.2

9.1.3

9.2.1

North pole/Noord-pool v

YtoX/YnaXVY

A

N SN S

DBE/2023

emflemk (V)

Twee volledige golwe

(4)
[21]
(1)
(1)
Time/tyd (s)

Marking criteria/Nasienkriteria

Correct shape for AC./Korrekte vorm vir WS. | v

Graph starts from maximum value./Grafiek | ,

begin by maksimum waarde.

Two complete waves/ v

Note/Aantekening:

grafiek wat by negatiewe maks begin.

Accept graph starting at negative max./Aanvaar

Marking criteria/Nasienkriteria:

e Formula to calculate Viyax OF Iims./Formule om Vs of lug te bereken. v/

e Correct substitution of Vims Or Inax./Korrekte vervanging van Vg of lnaks. ¥

e Correct substitution to calculate R./Korrekte vervanging om R te bereken. v/
e Correct final answer/Korrekte finale antwoord: 47,14 Q to/tot 47,2 Q v

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2

V I
Vrm = max v Irm = _max
S \/5 S \/E
Vv 6
200 = —max s = —— ¥/
J2 S 2
Vmax = 282,84 V Irms = 4’24 A
R= ¥ R = ¥
_ 28284 _ 200
6 4,24
R=4714Q Vv R=4717Q Vv
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OPTION 3/OPSIE 3 V2 ms
I Pave = R
lrms = \n}%x v )
> 48 = (200) v
| = i v R
rms \/5 = 4717 Q VvV
Ims = 4,24 A | | oriOF
Pave = Vimslims P.. =12 R
= (200)(4,24) ave rms )
— » 848 = (4,24)°R v
848 W (848,53) = 4717QY
9.2.2 POSITIVE MARKING FROM QUESTION 9.2.1.
POSITIEWE NASIEN VANAF VRAAG 9.2.1.
OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
W = I°RAt v/ W = VIAt v/
= (4,24)%(47.17) v/ (7200) v = (200)(4,24) v (7200) v
=6,11 x 10°J v (6,10 x 10°) =6,11x 10°J v
OPTION 3/OPSIE 3 OPTION 4/0OPSIE 4
W
2 =—
W = V<At v P At
R v W
v 848 = o
@ﬁ\gzooy 7200
= \\31§9 =6,11x10°J v
=6,11x10°J v (6,10 x 10°)

QUESTION 10/VRAAG 10

10.1  6,63x 10V

10.2 Marking criteria/Nasienkriteria
If any of the underlined key words/phrases in the correct context is omitted or extra
incorrect words added, deduct 1 mark./Indien enige van die onderstreepte sleutel
woorde/frases in die korrekte konteks uitgelaat of inkorrekte woorde bygevoeg is,
trek 1 punt af.
The minimum energy needed to eject an electron from a (metal) surface. v'v’
Die minimum energie benodig om 'n elektron uit 'n (metaal)opperviak vry te
stel.

10.3.1 W, =hf, v

(6,63 x 1035 x 10" v
332x10"0J v
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QUESTION 9/VRAAG 9
9.1.1 Split ring/commutator/Splitring/kommutator v/

9.1.2 Y to/na X OR/OF 0 /no current/geen stroom niev’

9.1.3 1
=3
_1
T=%
T=0,05sVv

9.14  POSITIVE MARKING FROM QUESTION 9.1.3.
POSITIEWE NASIEN VANAF VRAAG 9.1.3.

A

90

»

0,025 0.05 TimesTyd (s)

Output voltage (V)
Uitsetpotensiaalverskil (V)

OR/OF

0.025 0.05

Time/Tyd (s)

90 formme LS

Criteria for graph/Kriteria vir grafiek
Correct shape with one full cycle./Korrekte vorm met 1 volledige siklus. v
Curve starts at zero to first peak./Kurwe begin by nulpunt tot eerste piek. | v
Any one of the correct time values at the correct position./Enige een van v
die korrekte tyd waardes op die korrekte posisie.
Maximum voltage of 90 V OR -90 V/ v
Maksimum potensiaalverskil van 90 V OF -90 V
NOTE/LET WEL.:

- 1 mark for half cycle/incomplete cycle or more than one cycle
-1 punt vir halwe siklus/onvoltooide siklus of meer as een siklus

Output voltage(V)
Uitsetpotensiaalverskil (V)
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Marking criteria/Nasienkriteria

Formula to calculate W, (do not penalise if subscripts are ommited)./

Formule om Wgyen, te bereken (moenie penaliseer indien onderskrifte uitgelaat is
nie). v’

Substitution of 220 and 32 in correct equation. v

Vervanging van 220 en 32 in die korrekte vergelyking.

Substitution of 120 for At/Vervanging van 120 in At. v

Correct answer in range: 181 500 J to 181 764 J v

Korrekte antwoord in gebied: 181 500 J tot 181 764 J v/

OPTION 1/OPSIE 1
2
rmsAt

Wave = v

=
- v

=181 500 JV

OPTION 2/OPSIE 2

rms
R =

v
rms

rms

lms = 6,88 A (6,875 A)

v
Wave =VimslmsAt v/

v
Wave = |rm32RAt v

= (220)(6,88)(120) v OR/OF = (6,88)%(32)(120) v/
=181632J v =181764,10J v
OPTION 3/OPSIE 3 OPTION 4/OPSIE 4
2
R =M v _ _Ims
rms Pave =
ms R
lms = 6,88 A (6,875 A) Pave = 1512,5W
I | (1,51 x10® W)
Pave = Vimslims Pave = Irms2R
= (220)(6,88) = (6,88)%(32)
=15136W =1514,7 W (1 512,5 W)
(1,51 x 10° W) (1,51 x 10° W)
A 4
__ Vv
P
1513,6 = % v
W =181632J v (1,82x10°J)
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QUESTION 9/VRAAG 9

9.1.1

9.1.2

9.1.3

9.2

9.2.1

Copyright reserved/Kopiereg voorbehou

Electrical to mechanical/kinetic/rotational v
Elektries na meganies/kineties/rotasie

DC/GS v

Ensures continuous rotation of the coil. v/
Verseker aanhoudende rotasie van spoel.

OR/OF

Ensures change in direction of the current in the coil. v’
Verseker verandering van rigting van stroom in spoel.

QUESTIONS 9.2.1 AND 9.2.2/VRAE 9.2.1 EN9.2.2

Only penalise once if subscripts are omitted.

Penaliseer slegs een keer indien onderskrifte uitgelaat is.

DBE/2022

(1)
(1)

Marking criteria/Nasienkriteria:

e  Correct formula to calculate resistance. v°
Korrekte formule om weerstand te bereken.

e  Substitute into formula to calculate resistance. v
Vervang in formule of weerstand te bereken.

e Final answer/Finale antwoord: 484 to/tot 493,83 Q v’

OPTION 1/OPSIE 1

OPTION 2/OPSIE 2

OPTION 3/OPSIE 3

2
p_ Vms
ave R
2
100 = 220°
R=484QV

Pave N Vrmslrms
100 = 2201 ms
lms = 0,45 A (0,455)
122 Vs
ms R
045 = 220,
R
R =488,89 Qv

Pave = Vrmslrms
100 = 220,ms
lms = 0,45 A (0,455)
/
Pave = Iﬁ‘nSR ‘/
100 = (0,45)°R v/
R =493,83Q Vv

)
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9.2.2 | POSITIVE MARKING FROM QUESTION 9.2.1/

POSITIEWE NASIEN VANAF VRAAG 9.2.1.

Marking criteria:

Uses power of Y in circuit (80 W) to
calculate | s Of the circuit. v

Determines V s across Ry in the circuit. v/
Uses | .ns and Vs across Ry in the circuit to

Nasienriglyne:
o Gebruik drywing van Y in

stroombaan (80 W) om |,,q te

bereken. v’
e Bepaal Vg oor Rz in die

calculate resistance Rz. v

e Final answer for X. v/
Accept range:
846,07 W to 856,03 W

e Use of any one relevant power equation. v’
e Uses Ry and 220 V to calculate X. v

stroombaan. v’

Gebruik lyg en Vg oor Rz in
die stroombaan om weerstand
R; te bereken. v’

Gebruik van enige drywing-
formule.

Gebruik Rz en 220 Vom X te
bereken. v’

Finale antwoord vir X. v

Aanvaar gebied:
846,07 W tot 856,03 W

For resistor Y/Vir resistor Y

56,66 Q to/tot 57,13 Q

Pave = II?I’T'ISR
80 = 7o (484) v
lms = 0,407 A
-
OR/OF
2
Pave - h
R
2
80 — Vrms
484
Vims = 196,77 V
)t -
ms — R
_ 196,77 v
484
= 0,407 A
For/Vir Z
Vrms = 220 - 196,77 \/
=23,23V
\u Vins
™ R —>
[0,407= 23’23] v
R
R=57,08 Q >
Range/Gebied:

X for ZIX vir Z:

2
X=Pp,, = Jms .,
R

220 2
= v
57,08
= 847,93 W v
OR/OF
I — Vrms
ms R
_ 220
"~ 57,08
=3,85A

X=P, =RV

= (3,85)*(57,08) v

= 846,07 W v
ORJ/OF
P Ve
™ R
_ 220
~ 57,08
=3,85A

X=P, =V_I| v

= (220)(3,85) v
=847 W v
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Decreases/Neem af v’

Total resistance decreases. / Totale weerstand neem af. v’

Current increases. /Stroom neem toe. v’

Vinternat /INternal voltage (“lost volts”) increases. /Interne potensiaalverskil neem
toe. v

Vexternai/€Xternal voltage decreases. |Eksterne potensiaalverskil neem af.

NOTE/LET WEL
Do not penalise if “total” is omitted. / Moenie penaliseer indien ‘totaal”
uitgelaat is nie.

QUESTION 9/VRAAG 9

9.1

9.2
9.3

9.4

Copyright reserved/Kopiereg voorbehou

Slip rings/Sleepringe v

ACCEPT/AANVAAR
Split ring/slip ring commutator /splitring/sleepring kommutator

Y to/na X vv'

DBE/November 2021

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 sleutel woorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

The AC potential difference which dissipates the same amount of energy as
an equivalent DC potential difference.

Die WS-potensiaalverskil wat dieselfde hoeveelheid energie verbruik as die
ekwivalente/soortgelyke GS-potensiaalverskKil.

ACCEPT/AANVAAR

The DC potential difference which dissipates the same amount of energy as
an equivalent AC potential difference.

Die GS-potensiaalverskil wat dieselfde hoeveelheid energie verbruik as die
ekwivalente/soortgelyke WS-potensiaalverskil.

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2 OPTION 3/OPSIE 3
V 2
Vrms/ng = myks Imaximaks = mal)_:/{mm Pave = _Vrms
_ 100 = 100 100°
\/5 25 \/5
— - —— \/=
= 70,71 V. =4A g5 7= 200W
Vrms | P ve — Vrm Irm v
Irms/wgk = _msiwgk Irms/w — 'max/maks ave slrms
gk
R V2 200 = (@j loms ¥
_ 70,71 4 - J2
_232'0“/ 'E lms = 2,83 AV
ACCEPT/AANVAAR =283AY
If subscipts omitted in
V=IR
Indien onderskrifte
uitgelaatisin V = IR

Please turn over/Blaai om asseblief
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9.5 POSITIVE MARKING FROM QUESTION 9.4/
POSITIEWE NASIEN VANAF VRAAG 9.4

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2 | OPTION 3/OPSIE 3
P — Vnz'ns/wgk v Pave = Vrmslrms v I:)ave/gem = Igns/wgkR v
avlgem = R = (70,71)(2,83) = (2,83)%(25) v’
70.7 12 v = 200,22 W v/
=V =200,11 W v
25
= 200,00 W v (200 W)

OPTION 4/OPSIE 4
I

max/maks

lrmsiwgk =
gk \/—
2

2,83 = max

J2

Imaximaks = 4 A
V |

P = max/maks max/maks ./
ave/gem

-200

v

Marking criteria/Nasienkriteria
e 2waves vV
2 golwe
e Period of wave is 0,05s v
Periode van golf is 0,05 s
o Amplitude = 200 V v/ 3)
[15]
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POSITIVE MARKING FROM QUESTION 8.3.1/

POSITIEWE NASIEN VANAF VRAAG 8.3.1

Option depends on the equation in which r is substituted/
Opsie hang af van die vergelyking waarin r vervang is

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
E=Vext+|r £=Vext+|r
£=2,8+(0,4)r £=2,63+(0,75)r
=2,8 +(0,4)(0,49) v = 2,63 + (0,75)(0,49) ¥
=3VVY =3V Vv
OPTION 3/OPSIE 3 OPTION 4/OPSIE 4
E=I(R+r) E=1(R+r)
=0,4(7 +0,49) ¥ =0,75(3,5 + 0,49) ¥
=3V VY =299V v

QUESTION 9/VRAAG 9

9.1

9.2

9.3

9.4

Copyright reserved/Kopiereg voorbehou

Slip rings/sleepringe v

Allows the slips rings to rotate while maintaining contact with the external
circuit.

Laat die sleepringe toe om te roteer terwyl dit kontak met die eksterne
stroombaan behou.

OR/OF

Transfer/conduct current to the external circuit. v/

Dra stroom oor/Gelei stroom na eksterne stroombaan.

OR/OF

Connection between external circuit and coil/slip rings/internal circuit.
Verbinding tussen eksterne stroombaan en spoel/sleepringe/interne
stroombaan.

According to the principle of electromagnetic induction, an emf/current is
induced as a result of the_change in the magnetic flux linkage v'v* with the
coil. (2 or 0)

Volgens die beginsel van elektromagnetiese induksie word ‘'n emk/stroom
geinduseer as gevolg van die verandering in magnetiese-vioedkoppeling met
die spoel. (2 of 0)

Accept/Aanvaar

When the coil rotates there is a change of magnetic flux linked/associated
with the coil and according to the principle of electromagnetic induction, an
emf/current is induced in the coil. (2 or 0)

Wanneer die spoel roteer is daar 'n verandering in magnetiese-
vioedkoppeling met die spoel en volgens die beginsel van elektromagnetiese
induksie word ‘n stroom/emk in die spoel geinduseer. (2 of 0)
Accept/Aanvaar

There is relative motion between the conductor and the magnetic field.(2 or 0)
Daar is relatiewe beweging tussen die geleier en die magneetveld . (2 of 0)

Pto/naQ vv

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©
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9.5 OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
11 , 50 waves/golwe =1s v
T= f " 50 1,5 waves/golwe v' = 0,03 s v
=0,02s OPTION 3/OPSIE 3
A =15 Vv o= v
t =(1,5)(0,02) v t=2g" =0.03s
=0,03s Vv
OR/OE OP':I;’ION 4/0OPSIE 4
t =(0,02) + %4 (0,02) v t=>(0,04)vv' =0,03s vV
=0,03s v 4
9.6 V. = Vims
Vims = \/5 lims = R
311 _ 219,91 %
= E‘/ 100
=219.91V =7 2.2 A (2,199)
‘\’\ //7//

OPTION 1/JOPSIE1

OPTION 2/OPSIE 2 .-~

Ly
JOPTION 3/OPSIE 3

woo VA, AAWSVIALY W = PRAt 7
TR0 1 [PE(21991)V(2,2)/(60) /| =(2,2%)vv(100)(60)
(21911 /| =29028,12J v S |=290400 v
= 100 00 /1| (29013,61-29028,12)" | (29 013,61 — 29 040)
=29016,24J v/ 1| ------o________ -7

OPTION 4/OPSKE 4, !
Pave = Vimslmss’ » '

= (219,11)(2,2) v
=483,605 W v
P= ﬂ\/
At
483,605 =ﬂ\/
60

W =29016,30J v

OPTION 5/0PSIE5 .

V2
"R
~eop (219117
100
= 483,605 W

Pave

P = ﬂ\/

At
483.605=" v

60
W =29 016,30 J v

OPTION 6/OPSIE 6
™ \Pave = Ir2msR

A =(2,2)2 V(100)

/

= 483,605 W
P = ﬂ\/
At
483,605="
60

W =29016,30J v

Copyright reserved/Kopiereg voorbehou
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QUESTION 9/VRAAG 9

9.1.1

9.1.2

9.1.3
9.14

9.2.1

9.2.2

Copyright reserved/Kopiereg voorbehou

(DC) motor/(GS-)motor v

POSITIVE MARKING FROM QUESTION 9.1.1
POSITIEWE NASIEN VANAF VRAAG9.1.1

Electrical to mechanical /kinetic (energy) v'v" (2 or 0)
Elektriese na meganiese/kinetiese (energie) (2 of 0)

Split ring/commutator/Splitring/kommutator v
Anticlockwise/antikloksgewys v' v/

(The rms voltage/value of AC is) the AC voltage/potential difference which
dissipates the same amount of energy/heat/power as an equivalent DC
voltage/potential difference. v'v" (2 or 0)

(Die wgk-waarde van WS is) die WS-potensiaalverskil/spanning wat dieselfde
hoeveelheid energie/hitte/drywing verbruik as 'n _ekwivalente GS-spanning/
potensiaalverskil. (2 of 0)

ACCEPT/AANVAAR

The rms voltage/value of AC is the DC potential difference which dissipates
the same amount of energy/heat/power as AC.

Die wgk-waarde van WS is die GS-potensiaalverskil wat dieselfde

DBE/2020

hoeveelheid energie/hitte/drywing verbruik as die WS.

Marking criteria/Nasienriglyne

e Appropriate formula for P,../Geskikte formule vir P, v
e Substitution to calculate/Vervanging vir berekening van R v/

e Final answer/Finale antwoord: 242 Q v

OPTION 1/OPSIE 1

OPTION 2/OPSIE 2

P - Vrfns v Pave = Vrmslrms v Pave = Vrmslrms v
* =R 200 = Iy (220) 200 = Iy (220)
9902 lms = 0,909 A (0,91) lms = 0,909 A(0,91)
200= v v v
R R = I—"“Sor/of R = n Pove = 2R
RS2 0 S 200 = (0,909)°R v’
- 22, R=242Q
0,909 (241,52 Q)

OPTION 3/OPSIE 3

R =242 Q v (241,76 Q)

Please turn over/Blaai om asseblief
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Marking criteria for options 1,2 and 3 /Nasienriglyne vir opsies 1,2 en 3

o Appropriate formula to calculate P or |s /Geskikte formule om P of | te
bereken v

Substitution/Vervanging v’

Formula for P or W containing At/Formule vir P of W wat At bevat v/
Substitution/Vervanging v

Final answer/Finale antwoord: 55 785,12 J v/

POSITIVE MARKING FROM QUESTION 9.2.2.
POSITIEWE NASIEN VANAF VRAAG 9.2.2.

OPTION 1/OPSIE 1

Marking criteria / Nasienriglyne

e Appropriate formula for W containing V/Geskikte formule vir W wat V
bevat v'v’

e Substitution/Vervanging v v/

e Final answer/Finale antwoord: 55 785,12 J v

W = V2At S
R
(1502)(10x60) ¥
- 242 v
=55785,12J v
OPTION 2/OPSIE2 | OPTION 3/OPSIE 3 | OPTION 4/OPSIE 4
2
Pave=%/ R:h\//R :¥ R:h//R =¥
1502 150 150
=247 " 242_1« 242_1\/
Pay = 92,975 W | . =0,620 A | . =0,620 A
P = ﬂ v Pave = Irmsvrms A)
At h (0,62)(1 W = |2RAt2‘/
92975- N, | =9297W (93 W) =(0,62)°(242)(10)(60) v
’ (10)(60) W =55814,88 J v
W = 5578512 J v i (55785,12 — 55896 J)
(55785,12 — 55896 J) W
92975=——_ v | OR/OF
(10)(60) W = VIAt
W =55785,12J v = (150)(0,62)(600)
(55785,12 — 55896 J) = 55800 J
OPTION 5/0OPSIE 5
V2, ~_150%
Poe = "R°Y = 5a5 Y= 92975 W
Pave= Irms2R
92,975 = |;ms>(242)
Irms = 0,6198 A
W = I’RAt v/
= (0,6198)%(242)(10)(60) v
=55778,88 J v

Please turn over/Blaai om asseblief
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OPTION 7/OPSIE 7

E=I(R+r1) VvV

Vexr =13 -(4)(1,31) vV
=7,76 V

Vext = IRext

1 1)\
776 = (4)| — 5 = | v
76 ()(2x75,6j
X=148Qv

QUESTION 9/VRAAG 9

9.1
9.1.1

9.1.2

9.1.3

Copyright reserved/Kopiereg voorbehou

DC/GS v

NOTE: -1 mark for each key word/phrase omitted in correct context.
LET WEL: -1 punt vir elke sleutel woord/frase weggelaat in die korrekte konteks.

Emf is induced as a result of change of magnetic flux (linked) with the
coil. viv/

Emk word geinduseer as gevolg van verandering van die magnetiese
vioedkoppeling.

POSITIVE MARKING FROM QUESTION 9.1.1
POSITIEWE NASIEN VANAF VRAAG 9.1.1

A y N
S S
> > > >
t(s) t(s)
OR/OF Marking criteria for graph:
Correct shape Korrekte vorm v
One complete cycle/Een volledige siklus | v
A 3
S S
~ t(s <
< © | < X

t(s)
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9.2.1 The AC_potential difference/voltage which dissipates the same amount of
enerqgy v'_as DC potential difference. v’
Die WS potensiaalverskil/spanning wat dieselfde hoeveelheid energie
verbruik as GS potensiaalverskil/spanning

OR/OF

(The rms value of AC is) the DC potential difference/voltage which dissipates
the same amount of energy v as AC potential difference/voltage. v’

Dit is die GS potensiaalverskil/spanning wat dieselfde hoeveelheid energie

verbruik as WS potensiaalverskil/spanning. (2)
9.2.2 | OPTION 1/ OPTION 2/ OPTION 3/ OPTION 4/
OPSIE 1 OPSI2E 2 OPSIE 3 OPSIE 4
V2 W=1"RAt P _|r2mR - Vrms
W= —Atv 500 = 12 (200)(10) | o5 ™ R= v
R 500 _ lins
2 |—|rms—05A Ezlrms V
= vV | Py =V 200 = ™M= v
500 200 (10) 500 rms rms (200) 0’5
_ = |rms—05A Vrm5=100V
V= Vrms =100V 10 P = Vrmslrms
Vims(0,5)¥ 500 v
= ,5 - max
A7 Via, Vima< 100 V 10 mstS:3) | Vims JE
\/E V _ Vmax v / 100 — max v
100 = max v rms — \/E Vrms =100V \/E
N Vv _ps Vinax = 141,42 IV
100 = ~mac v/ ms = Y
Vinax = 141,42 VWV S JE

Vimax = 141,42 V¥ | 100 = Vmax o/
2

Viax = 141,42 VvV

OPTION 5/ OPTION 6/ OPTION 7/ OPTION 8/
OPSIE 5 OPSIE 6 OPSIE 7 OPSIE 8
V2 P W 500 =12 v
Pae = — v Pae = 22 v P=—=—— Pave = ImsR
At 10 500 _

500 _ Vo 500 _ o =50 W BTV

197 200 10,7 2 o Vs 12 ms (200)v
Vrms = 100 V Pmax - 100 W R |rms = 0,5 A
V = _max 7 P — Vzax v 50 = Vrfns v —Imax

rms — \/E max — R :/200 rms \/E

S — —
100 = max v 100 = Vmax v Vrms 100V O' = Im;ax
V2 200 Voo = Voa V2
Vimax = 141,42 VY | Vinax = 141,42 Vv | "M =[5 Imax = 0,71 A
V
- max ‘/
100 \/E Vmax = ImaxR v/
Viax = 141,42 vv | = (0,71)(200)v
me =142 Vv (5)
[12]
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QUESTION 9/VRAAG 9

9.1

9.2

9.3

94.1

Copyright reserved/Kopiereg voorbehou

Slip rings/Sleep ringe v’

DBE/2019

BV
Vmax maks
Vrms/wgk =# v
312
V2
=220,62V Vv

POSITIVE MARKING FROM 9.3/POSITIEWE NASIEN VANAF 9.3
OPTION 1/OPSIE 1

V2

F)aver/gemid = rm;WQk v
_ (220,62)°,
40
= 1216,83W v

POSITIVE MARKING FROM 9.3/POSITIEWE NASIEN VANAF 9.3
OPTION 2/OPSIE 2

Vv

rms/wgk

R
(220,62)
40
=5,515
Pave = |2rmsR
= (5,515)%(40) v’
=1216,61 W v

lrms =

v for any/ vir enige

OR

Pave = Vimslms
=(220,62)(5,515) v
=1216,72 WY

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©
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T 40

v for any/ vir enige

7,80 A

OPTION 3/OPSIE 3
_ Imaxvmax

_V \
= /

max T
(7.8)312)
2

312
=1216,80 W v

9.4.2 | OPTION 1/OPSIE 1

Y/

— max/maks
Imax/maks - T v

Accept/ Aanvaar: | =

| <

312 v
C 40 Y
=78 AV

9.3EN94.1
OPTION 2/OPSIE 2

I:)ave/gemid = Vrms/wgk I rms/wgk

POSITIVE MARKING FROM 9.3 AND 9.4.1/POSITIEWE NASIEN VANAF

1 216,83 = 220,62 Iimsiwgk ¥

v for any/ vir enige

Irms/wgk =5,515A
I

max/maks

V2

lrmsiwgk =

I
5'515: max/maks v
V2

| maximaks = 7,8 AV

OPTION 3/OPSIE 3
I:)ave/gemid = I2rms/wgk R

1 216,83 = I°/mgwgk(40)v \

v for any/ vir enige

Irms/wgk =5515A
I /
I

max/maks

V2

I
5'515 — _max/maks ./
V2

rms/wgk =

Imaximaks = 7,8 A v/

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©

3)

(4)
[12]



Downloaded From:

Physical Sciences P1/Fisiese Wetenskappe V1 24 DBE/November 2018
NSC/NSS — Marking Guidelines/Nasienriglyne

8.3 q Decreases /Neem af v/
Total resistance decreases /Totale weerstand neem afv’
Current increases/Stroom neem toe v/
"Lost volts" increases, v'(emf the same)/"Verlore volts" neem toe, (emk
dieselfde)
External potential difference decreases/eksterne potensiaal verskil neem af

OR/OF

Decreases /Neem af v

Total resistance decreases /Totale weerstand neem af v’
Current increases/Stroom neem toe v/

€ = Vextreks + I

Ir increases/Ir neem toe v’

€ is constant/is konstant

. Vexteks decreases/neem af

QUESTION 9/VRAAG 9

9.1 Temperature/Temperatuur v
9.21 r=3Qor/of15Q vV

Accept for one mark only: /Aanvaar vir slegs een punt
r=-3Q v or/lof -1,5 Q

9.2.2 | € = slope (gradient) of the graph/helling(gradiént)van die grafiek v/
= L(-g) v Accept any correct values from the graph
15-0 Aanvaar enige korrekte waardes vanaf die grafiek
=7VVv
OR/OF
POSITIVE MARKING FROM 9.2.1 / POSITIEWE NASIEN VANAF 9.2.1
€
R= 1 rv Accept any correct values on the line from the graph
75 =156 -3 v Aanvaar enige korrekte waardes op die lyn vanaf die grafiek
eE=7TVY
OR/OF
e=I(R+r) v
=0,5(11+3) v
E=7VY
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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QUESTION 10/VRAAG 10
10.1.1 Yto/ha XV (1)

10.1.2 Faraday’'s Law Electromagnetic Induction v/
Faraday se wet van Elektromagnetiese Induksie

OR/OF
Electromagnetic induction/Faraday's Lawv’
Elektromagnetiese induksie/Faraday se wet (1)

10.1.3 Mechanical (kinetic) energy v'to electrical energy v’
Meganiese (kinetiese) energie na elektriese energie (2)

10.2.1 340V VY

Accept / Aanvaar (1)
-340 V
10.2.2 | POSITIVE MARKING FROM 10.2.1/POSITIEWE NASIEN VANAF 10.2.1
V,
Vrmsw — _max/maks v~
/wgk \/E
_ 340,
V2
Vrms/qu = 240,42 V \/ (3)

10.2.3 | POSITIVE MARKING FROM
10.2.2 / POSITIEWE NASIEN

VANAF 10.2.3
OPTION 1/OPSIE 1 OPTION 2/ OPSIE 2
V2 v 2
P - _ __rms/wgk V “max/maks
ave/gemid R b B Vrfns/‘v\{gk 3 ? _ Vzmax/maks
2 ave/gemid — - -
Leop = (240427 R R 2R
R (340)* v

R =36,13Q (36,126 Q) v 1600 =

R =36,13 Q (36,125 Q) v
OR/OF

R =36,12 Q (36,124 Q)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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OPTION 3/OPSIE 3 OPTION 4/0OPSIE 4
I:)ave/gemid = Vrms/wgklrms/wgk P = Vmaxlmakslmax/maks
1600 = (240,416) lmsmwgk ave/gemid 2
Irms/wgk =6,66 A 1600 = 340|max/maks
Vrms
R= I_‘/ Imaximaks = 9,412 A
rms V
R = max_
_ 240,416 v L
6,66
= 36,1 Q (36,09 Q )v -840
9,412
=36,12QV
(Do not penalise if rms is omitted
V (Do not penalise if max is
in R= —™5/ Moenie penaliseer V
rms omitted in R= —™*/ Moenie
indien wgk uitgelaat is nie.) max
rpenralirseer indien maks uitgelaat

QUESTION 11/VRAAG 11

111

11.2
O}

11.3

Work function of a metal is the minimum energy needed to eject an electron

from the metal surfacev' v’

Arbeidsfunksie van 'n metaal is die minimum energie benodig om n elektron
uit die opperviakte van 'n metaal vry te stel.

NOTE/LET WEL

If any of the underlined key words/phrases in the correct context is omitted
deduct 1 mark.

Indien enige van die onderstreepte sleutel woorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

Potassium / Kalium / K v/

fo for potassium is greater than f, for caesium v/
fo vir kalium is groter as f, vir sesium

OR/OF

Work function is directly proportional to threshold frequency v

Arbeidsfunksie is direk eweredig aan die drumpel frekwensie

ACCEPT/AANVAAR
W, = hf,
W, a fo

OPTION 1/OPSIE 1
c=fAv

3x10% =f(5,5 x 107) v
f=5,45x 10* Hz

fuv < fo of K(potassium)

-.Ammeter in circuit B will not show a reading v
.Ammeter in stroombaan B sal nie 'n lesing toon nie.

Copyright reserved/Kopiereg voorbehou
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QUESTION 9/VRAAG 9

9.1.1 The potential difference across a conductor is directly proportional to the
current in the conductor at constant temperature.v'v'.
Die potensiaalverskil oor 'n geleier is direk eweredig aan die stroom in die
geleier by konstante temperatuur.

OR/OF

The current in a conductor is directly proportional to the potential difference
across the conductor at constant temperature. v'v/

Die stroom in 'n geleier is direk eweredig aan die potensiaalverskil oor die
geleier by konstante temperatuur

9.1.2  Graph X./Grafiek Xv
Graph X is a straight line (passing through the origin) therefore potential
difference is directly proportional to current. v/

[Grafiek X is lineér

9.21
1 1
L — _R1oxR15
R, Ri R R’/_R1()+R15
L B
R,,_ 10 15 R =10x15/
R,=6Q 1 25
=6Q

~.R=(10 + 6+ 2)v'(for the addition/virloptelling)
=180 | Re= (10 +6)=16Q

v _— 7 “e=1(R+1)
R=" 6 = 1(16 + 2)v

I=0,33 AV

I= — v
18

=0,33 AV

9.2.2 Decrease. v
The total resistance of the circuit increasesv’.
Afneem
Die totale weerstand van die stroombaan neem toe.

9.2.3 Increase/Neem toe v/

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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The total resistance in the external circuit increases./Die totale weerstand in

die eksterne stroombaan neem toev’
Current decreases/Stroom neem afv’

"Lost" volts decreases/"Verlore" volts neem afv’

OR/OF

The total resistance in the external circuit increases./Die totale weerstand in

die eksterne stroombaan neem toe v’
V a Rv for constant/vir konstante |v/
Therefore V increases./Dus neem V toe

QUESTION 10/VRAAG10

10.1

10.2.1

10.2.2

ANY THREE/ENIGE DRIE

|.  Permanent magnets/Permanente magnete

II.  coils (armature)/spoel
lll.  commutator/kommutator
IV.  brushes/borsels
V. power supply/battery/kragbron

The rms voltage of AC is the potential difference which dissipates the same
amount of energy as the equivalent DC potential difference. v'v/
Die wgk spanning/potensiaalverskil van WS is die potensiaalverskil wat

dieselfde aantal energie verkwis as GS.
Accept formula for Vs as 1 mark.

OPTION 1/OPSIE 1
v
VITT]S = IrmsR
| _ Vrms
ms R
| = 240
ms 1 1
=21,82A
I _ Imax
ms \/5
Imax = (21,82)~/2 v/
Imax = 30,86 AV’
OPTION 3/OPSIE 3 Pove = Lrms Vime
523636 =1,
| VT e
.P — rms a4 ) frms 21,82}1
Zre R
I _ Imax
= [240)_ v S \"IE ..............
avre 11 e ;
P,,. = 523636 W 21,82 = &
V2
I... =3086A4

Copyright reserved/Kopiereg voorbehou
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OPTION 2/OPSIE 2

v
V
Vrms — __max
V2
Vimax = (240)\/5 v
= 330 41
VmaX = Imax R
33941
Imax = 11
Imax = 30,86 AV
b IneeVines
240 . .o 2
Iﬁ‘lﬂxvi"mg \"IE
P..= —

-~ _
............... . .y
' 523636 = max(Z20)VZ o
v

'{max = 30,86 4 v
v
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=4QVv

Increases v'/Neem toe
Total resistance decreases, v current/power increasesv’, motor turns faster/
Totale weerstand neem af, stroom/drywing neem toe, motor draai vinniger

QUESTION 10/VRAAG 10

10.1
10.1.1

10.1.2

10.1.3

10.2
10.2.1

10.2.2

10.2.3

Copyright reserved/Kopiereg voorbehou

Split ring / commutator v'/Spleetring/ kommutator
Anticlockwise v'v'/Antikloksgewys

Electrical energy v'to mechanical(kinetic) energy v’
Elektriese energie na meganiese (kinetiese) energie

DC generator: split ring/commutator and AC generator has slip ringsv’
GS-generator spleetringe/kommutator en WS-generator sleepringe

OR/OF
AC generator: slip ring and DC generator has split ringsv’
WS-generator sleepringe en GS-generator spleetringe

320 o

V2
= 226,27V v

OPTION 2/OPSIE 12
V,

I — max

mex = g
_ 320
35
=9,14 A

| —max
V2
_ 914

J2
= 6,46 AY

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©
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| POSITIVE MARKING FROM 10.2.2/ POSITIEWE NASIEN VANAF 10.2.2.2. |
OPTION 2/OPSIE 2

v/2
I:>average = Ir:\r?s
2
_ 226,27 v
35
=1462,80 W
I:’average = VimslmsY’ Paverage = |2rmsR‘/
1 462,80 = (226,27) lims vV 1 462,80 = I,1s(35) v
Ims =6,46 AV Ims =6,46 AV
(4)
POSITIVE MARKING FROM 10.2.2/ POSITIEWE NASIEN VANAF 10.2.2.2
OPTION 1/OPSIE 1
v
limns _ Vims = 226277 6,46 A v
R 35 v (4)
[13]
QUESTION 11/VRAAG 11
11.1 Work function (of a metal) is the minimum energy needed to eject an electron
from the metal/surface
Werksfunksie (van ‘n metaal) is die minimum energie benodig om 'n elektron
vanaf die metaal/oppervilak vry te stel. (2)
NOTE:/LET WEL
If any one of the underlined key words in the correct context is omitted
deduct 1 mark.
Indien enige van die onderstreepte woorde in die korrekte konteks uitgelaat
is trek 1 punt af.
11.2 (Maximum) kinetic energy of the ejected electronsv’
(Maksimum) kinetiese energie van die vrygestelde elektrone. (1)

11.3 Wavelength/Frequency (of light) v/
Golflengte/frekwensie (van lig) (1)

11.4 iSiIver//Siner

According to Photoelectric equation, hf = W, + % mv?

(For a given constant frequency), as the work function increases the kinetic

enerqy decreases. v’ Silver has the smallest kinetic enerqyv” and hence the

highest work function./

Volgens die fotoelektriese vergelyking hf = W, + %2 mv*:

(Vir 'n gegewe konstante frekwensie) as die werksfunksie verhoog, verlaag

die kinetiese energie. Silwer het die kleinste kinetiese energie en dus die
hoogste werksfunksie. (3)
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QUESTION 10 / VRAAG10

10.1
10.1.1 Mechanical to electrical / Meganies na elektries v’ (1)
10.1.2
A A
X 4
= =
o} )
= % B D = %
°© ! i ©
85 E | o=
S & ! ! S &
T o ! - T o
£0 | i £0
A C A t(s)
OR/OF , A
X X
= v =
) > )
z 3 ' =g
© ©
o= o=
> .£ > .£
T o0 T o
£0 £0
Criteria for graph/Kriteria vir grafiek Marks/Punte
Correct DC shape, starting from zero/Korrekte GS vorm wat by nul begin v
Positions ABCDA correctly indicated on the graph/Posisies ABCDA of v
grafiek aangedui (2)
10.2.1 20,5 Qv (1)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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OPTION 1/OPSIE 1
= Vinsy 25
™ R 205
=1,22 (1,2195) A
Pave = Irms2 R Pave = Irms2 Rv W = |2rms RAt
=(1,22)*(0,5) = (1,22)%(20) v = (1,22)? (0,5)(1)
=0,74 W = 29,77 Wv =0,74J
V2 OR/OF v 2
F>ave = % v Pave = T v
. (25)2 ) Véne)s/vgk device/toestel = » (25)2 S,
ave — 20,5 205 x25 =24,39V ave 20,5
Pave = 30,49 W Pave = 30,49 W
H Pave = Vrmslrms \/ H
Actual energy delivered per = (24,39)(1,22) Actual energy delivered per
second(power) / Energie aan ~ Y / second(power) / Energie
toestel gelewer per sekonde =29,76 W aan toestel gelewer per
(drywing) sekonde (drywing)
= (30,49-0,74) = (30,49 - 0,74)
= 29,75 WV =29,75Wv
OPTION 2/OPSIE 2
\% i = ABCZS =2439V
rms/wgk device/toestel — 20’5 - )
V.. v (24,39)¥
P = Y= 29 7AWV
ave R 20 ‘/

QUESTION 11/ VRAAG 11

1111

11.1.2

11.2.1

11.2.2

Copyright reserved/Kopiereg voorbehou

(Line) emission (spectrum) / (Lyn) emissiespektrum v

(Line) absorption (spectrum ) / (Lyn) absorpsiespektrum v’

Emission v/ Emissie

Energy released in the transition from E4 to E; = E4 — E»
Energie vrygestel in die oorgang vanaf E; naE, = E4 — E»
Es—E, = (2,044 x 108 - 1,635 x 10™%)v = 4,09 x 10™%J

E = hfv

4,09 x 10° = (6,63 x 10=Hfv

f=6,17 x 10** Hzv

Please turn over/Blaai om asseblief
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QUESTION 9/VRAAG 9

9.1

9.2

9.3

94

Slip rings/Sleepringe v (1)

'y

E (V)

v

Marking criteria/Nasienriglyne
Sine graph starts from 0.
Sinusgrafiek begin by 0

Two complete waves (between ty and t2) v
Twee volledige golwe tussen (fp en t,)

Any TWO/Enige TWEE

Increase the speed of rotation/Verhoog die rotasie spoedv’

Increase the number of coils (turns)/Verhoog die getal spoelev’

Use stronger magnets/Gebruik sterker magnete

ACCEPT/AANVAAR: Increase surface area/Verhoog die opperviakarea (2)

The rms value of an AC voltage it that value of the AC voltage which will
dissipate the same amount of energy as DC.

Die wgk waarde van WS potensiaalverskil/stroom hoeveelheid energie as GS
verkwis

OR/OF

The rms value of an AC voltage it that value of the AC voltage which will
produce the same joule heating effect as DC.

Die wgk waarde van WS potensiaalverskil is die waarde van die WS
potensiaalverskil wat dieselfde joule verhittingseffek as GS lever. (2)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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9.5 OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
Paver = hmsiwgkVrmsiwgk ¥ V2
ave/gem rms/w gkVrms/wg Pave=?\/
1500 = lmsjw gk(240) v )
240
1500 =
1500 R
Irms/wgk = m R = 38,4 Q
- v e =
=6,25 A ms = o
_ 240
384
=6,25 AV (3)
[10]
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QUESTION/VRAAG10

10.1.1 R: armature/Coil(s)/Spoelv’

T: (Carbon/Koolstof) brushes/borselsv’

X: Slip rings/sleepringev’
NOTE/LETWEL.:

Answers must be in that order if R, T and X are omitted.
Antwoorde moet in hierdie orde wees as R, T en X weggelaat

10.1.2 Faraday's Law/Faraday se wet v/
10.2.1 15Vvv

10.2.2

OPTION 1/OPSIE 1
Vims = ImsR
B 15 v

I -
rms 45

- 0333 A v'any one/enige een

— "max

| z-max
rms \/E

Imax =(0,333)+/2 v
= 0,47 AV

OPTION 2/OPSIE 2
V

v’any one/enige een

Vrms = =
J2
Vinax = (15)+/2 v
=21,213V
Vmax = Imax
21,213 v
Imax = 45
=0,47 AV

OPTION 3/OPSIE 3
Imax= II‘mS\/E )

p Vrms
=42 R [

v’any one/enige een

\/
_\/Erms

= R
J

15
=V2— vv
45

=047AV
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OPTION 4/OPSIE 4
V2 152 ~

rms __

I:)ave T
R 45

SW

Pave = Vimslrms .
v
5 = (15)lyms V' any one/enige een

Ims = 0,33 A

I _ 'max
ms

5

I
0,33 = mx v
V2

Imax = 0,47 AV (4)
[9]

QUESTION/VRAAG 11

11.1 It is the process whereby electrons are ejected from a (metal) surface when
light of suitable frequency is incident on that surface. v'v’
Dit is die proses waarby elektrone vanaf die oppervlak van 'n metaal vrygestel
word wanneer lig van geskikte frekwensie daarop skyn. (2)

11.2 INCREASE /TOENEEM v/

Increase in intensity means that (for the same frequency) the number of

photons incident per unit time increase. v Therefore the number of electrons
~__ejected per unit time increases. v’

Thus current increases.

Toename in intensiteit beteken dat (vir dieselfde frekwensie) die aantal fotone

per eenheid tyd neem toe. Dus sal die aantal elektrone per eenheid tyd

vrygestel, toeneem. (3)

11.3 | OPTION 1/OPSIE 1
E =Wop + Exmax)
hf = hfo + Exmax
hf = hfo + % mv?

E=Wgy + % mv?

v'Any one/Enige een

v
(6,63 x10*)3x108)

(6,63 x 10 x 5,9 x 10*) v = +29x10%° v

)\0
20 1o 1989x107%
39,117 x10° -29x 1077 = )\—
o
Ao=1,97x10°mv
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QUESTION 9/VRAAG 9

9.1.1 DC/GS-generatorv’

16 DBE/November 2016
NSC/NSS — Memorandum

Uses split ring/commutator/Gebruik spleetring/kommutatorv’

9.1.2

»
>

Induced emf (V)
Geinduseerde emk (V)

OR/OF

[
»

time/tyd (s)

Geinduseerde emk (V)

Induced emf (V)

<
<

time/tyd (s)

9.2.1 | OPTION 1/OPSIE 1
\Y/
\Y/

_ Y'max/maks
rms/wgk — \/—
2
P

ave/gem ~ Vrms/wgk Irms/wgk

800:@ (Irmslwgk) v

V2

lrmsmwgk = 3,33 A v

OR/OF

\V/ _ Vmax/maks — 340

= madmaks = = = 240,416
rms / wgk \/E \/E
I:)ave/gem =\/rms/wgk I rms/wgk ‘/>

800 = Irmslqu(240,416) ‘/

Irms/wgk =3,33AY
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OPTION 2/OPSIE 2

( P _ (V 2rm5/W9k j —_ (V 2max/ maks)

ave/gem R - (ZXR )

VoS

V2f®R)

L R:72,250//

Vimsmwgk = lmsmwgkR
240,416 %

72,25
3,33Av

— 2
I:)ave/gem - Irms/wgk R

800 = Iymswgk” (72,25) v/
lrmsiwgk = 3,33AV

rms/wgk —

9.2.2 POSITIVE MARKING FROM QUESTION 9.2.1
POSITIEWE NASIEN VANAF VRAAG 9.2.1
OPTION 1/OPSIE 1

I:)ave/gemid = Vrms/wgk I rms/wgk
for the kettle/vir die ketel:

340

2000= > ("

lrmsiwgk = 8,32 A

lot = (8,32 + 3,33) v/
=1165A YV

OPTION 2/OPSIE 2

P o VzrmS/ng v = !Vzmax/maks ’
ave/gemid R (2)(R)
(340)?
800 = ——— v
V2f®R)
R=72,25Q
(340)?
2000 = —v——
(V2 Ro00)
L V- (28.9)(72.25)
i;i;,i > :MZZO,MQ
R R, R,

Vimsmwgk = Imswgk R
240,42 = limsmwgk (20,64) v
lrms/wgk =11,65AY
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OPTION 3/OPSIE 3

\Y/ I

K v = max/ maks ' max/ maks

2

I:)ave/gemid = Vrms/wgk Irms/wg

(340) Imax/ maks v

2 800v =

| maximaks = 16,47 A

| _ Imaxlmaks _16!47

rms \/E \/E
Irms/qu = 11,65 A‘/
OPTION 4/OPSIE 4

I:)ave/gemid = Vrms/wgk Irms/wgk‘/
2800 v= 340

— | rms/wgk v
V2

lrmsmwgk = 11,65 A v

OPTION 5/0OPSIE 5
Pr : Pk

800 :2 000 v
1:2,5

IT: 1k
3,33:8,325 v

lims = 3,33 + 8,325 v/
=11,66 AV (4)
[11]

QUESTION 10/VRAAG 10

10.1.1 The minimum frequency (of a photon/light) neededv’ to emit electrons from
(the surface of) a metal. (substance) v
Die minimum frekwensie (van 'n foton/lig) benodig om elektrone vanaf die
(oppervlakte van)'n metaal (stof) vry te stel

OR/OF

The frequency (of a photon/light) neededv’_to emit electrons from (the surface

of) a metal. (substance) with zero kinetic energyv’

Die frekwensie (van 'n foton/lig) benodig om elektrone vanaf die (opperviakte

van)'n metaal (stof) met nul/geen kinetiese energie vry te stel (2)
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QUESTION 10/VRAAG 10

10.1
10.1.1 North pole/Noordpoolv’

10.1.2 QtoPv

10.2

DBE/Feb.—Mar./Mrt. 2016

10.2.1 | OPTION 1/OPSIE 1

I =Imax \/

rms \/E
8

=566 A

Vims = lms RV
220 = (5,66)Rv
R =38,87 Qv

OPTION 2/OPSIE 2

V
Vrms ==Y
V2
\/
220 = 7V
V2

Vmax = 311,12 V

Vimax = Imax RV
311,12 = (8)R\/
R = 38,89 Qv

10.2.2 | POSITIVE MARKING FROM QUESTION 10.4.1/POSITIEWE NASIEN

VANAF VRAAG 10.4.1
OPTION 1/OPSIE 1
Paverage = Vrmslrms‘/
= (220)(5,66)v
=12452 W
W
At
12452 = W,
=7 7200
W =8965440J v

P

Paverage = IerSR

= (5,66)(38,89)
=1245,86

E =Pt

= (1245,86)(7200)
=8970192J
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OPTION 2/OPSIE 2
Paverage = II’ZmSR/
= (5,66)%(38,87)v
=124522W
124522 = W,
7200

W =8965584] v

OPTION 3/OPSIE 3

2
P — Vrms \/
average
R

o - 220%
average 38,87
= 1245,18 W
LU

P=—
At v

124518 W
= 7200

W =8 965 296 JV

Vi
Paverage = RS
2202
average %
= 124454 W
E =Pt
= (1244,54)(7200)
= 8960688 J

OPTION 3/OPSIE 3
W=I12 RAt

I max i
{3 r
8 2
_(ﬁ) (38,87)(7200)

W =8 965 296 Jv
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OPTION 2/OPSIE 2
POSITIVE MARKING FROM 9.2.1/POSITIEWE NASIEN VANAF 9.2.1
Vost” = Ir
1,5v =1(1,2)
I=1,25A
Vi = 1bRp
4,5 = (1,25)Rpv’
Rp =3,6 Q
tr_t, 1,
R, Rx Re . R, R, L,
A
R se- RO
~Ry= X =36 (Rx + 6)
Ry +6 Rx=9Qv
Rx=9 Qv

QUESTION/VRAAG 10

10.1.1

10.1.2

10.1.3

10.2.1

10.2.2

atob/anabv

Fleming's left hand rule /Left hand motor rulev’
Fleming se linkerhandreél / Linkerhand motorreél

ACCEPT/AANVAAR
Right hand rule
Regterhandreél

Split rings /commutator v/
Splitringe / kommutator

Mechanical/Kinetic energy to electrical energy. v'v' (2 or/of 0)
Meganiese /kinetiese energie na elektriese energie

OPTION 1/OPSIE 1

=0,76 AV

OPTION 2/OPSIE 2

Vmax = ImaxR v
430 = Imax(400) v/
max — 1,075
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OPTION 3/OPSIE 3 OPTION 4/OPSIE 4
V
V — max / V - max /
ms \/E rms \/E
=430 £ 30406V =430 £ 30406V
V2 | V2 |
o Vims (304,06 o Vim (304,06
average R - 400 average R - 400
=231,13 W =231,13 W
Pave = |rmsVrms‘/ Pave = |2rmsR\/
231,13 = Iims (304,06) v/ 231,13 = 12ms (400) v/
Irms = 0,76 AV Irms = 0,76 AV

QUESTION/VRAAG 11

11.1.1 It tells us that light has a particle nature.v’

Dit sé vir ons dat lig 'n deeltjie-aard het

11.1.2 Remain the same. v’
Bly dieselfde

[10]

(1)

For the same colour/ frequency/wavelenqgth the energy of the photons will be

the samev’. (The brightness causes more electrons to be released, but they

will have the same maximum kinetic energy.)

Vir dieselfde kleur / frekwensie/ golflengte is die energie van die fotone

dieselfde. (Die helderheid veroorsaak dat meer elektrone vrygestel word, maar

hulle sal dieselfde maksimum kinetiese energie hé.)

OR/OF

Intensity only affects the number of ejected photo-electrons and not the
maximum kinetic energy or maximum speed of the ejected photo-electrons
Intensiteit beinvloed slegs die aantal vrygestelde foto-elektrone en nie die

maksimum kinetiese energie of maksimum spoed van die foto-elektrone.
OR/OF

Maximum kinetic energy of ejected photo-electrons is independent of intensity

of radiation

Maksimum kinetiese energie van vrygestelde foto-elektrone is onafhanklik van

die intensiteit van straling.

(2)

E =W, + Ex
hf = hfy + Ex
hf = hfy + 72 mv?
E=W, +%mv?

11.1.3

v Any one/Enige een

-34 8 -34 8 ‘/
(6,63x10 )(39><10 ) (6:63x10™)@x10°) ¥ L o111 051476 10%)2 v
420 x10° Ao 2

Ao =537 x10"m
.. the metal is sodium / die metaal is natrium v

(5)
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QUESTION 10/VRAAG10

10.1.1

Move the bar magnet very quicklyv’
up and down inside the coil v’
Beweeg die staafmagneet baie vinnig

DBE/November 2015

op en af binne in die spoel. (2)
10.1.2 Electromagnetic induction/Elektromagnetiese induksie v/ (1)
10.1.3 Commutator/kommutator / split rings/spleetringe v/ (1)
10.2.1 | OPTION 1/OPSIE 1

VZ 2
Paverage == W :_Vrms At v
R R
2 v
2202V - 22 @
= 2033 40,33
=1200,10J v
=1200,10 W (J:'s)v (4)
OPTION 2/OPSIE 2
Vrms v
Vrms v lrms S
Irms = R R
=== v 40,33
40,33 = 5,45 A
=545A
]2
Paversge =1m:R - I(rgsisAzt)mo 33)(1)v
/ = ) )

= (5,45%)(40,33) _ v

=1197,9 W OR/OF 1 200,10 Wv 1197,9 JOR/OF 1 200,10 J 4)

OPTION 3/OPSIE 3

I —_— Vrms ‘/ I —_ Vrms ‘/

ms R ms R

_ 220 , 220 v
40,33 40,33
=545A =545A
Paverage = Vrms I rms W = VrmslrmsAt
=(220)(5,45) v =(220)(5,45)(1) v
=1 199 W or/of 1 200,10 Wv =1 199 J or/of 1 200,10 Jv/ (4)
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25

DBE/November 2015

OPTION 1/OPSIE 1
V

Vv — _max
rms \/E
220 = Vi
V2

Vmax = 311,13 V

| Vmax 33l13 v

mx TR 4033
=771 AV

OR/OF

(VAN

_— max max

Pave - 2
(31113)1__,
2

1200,1 =
Imax = 7,71 A

OPTION 2/OPSIE 2
P,erace = Vome e ¥

average rms - "rms

1200,1 = (220);ms ¥’
lms = 5.455 A

lmax = /2 (5,455)
=771AY

(7,715 A)

OPTION 3/OPSIE 3
Paverage = IfmsR /

1200,1 = I#,,5(40,33)v
lims = 5,455 A

Imax = V2 lyms

=2 (5,455)
=771 AV

OPTION 4/OPSIE 4

Vims = ImsR v
220 = 1;ms(40,33)
lims = 5,455 A
Imax = \/E lrms
=2 (5,455)
=771 AV
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QUESTION 9/VRAAG 9

9.11 OPTION 1/OPSIE 1 Notes / Aantekeninge
V2, Assume correct formula for V,ns and give a
Pa = 4 mark if the substitution is correctl mark
R Aanvaar die korrekte formule vir Vg en ken 'n
(340 2 v punt toe indien die vervanging korrek is.
V2
100v = >~ Y= 72
R v
R =578 Qv
OPTION 2/OPSIE 2
\Y 340
Vims = —= = — v'= 240,04
rms \/E \/E
Vzrms
Pave = T v
240,04°
100v = — Vv
R=578Q Vv
(5)
9.1.2 OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
Pav = lmsVims¥Y Vims = lims RY’
340 340
100 =1 rmsf 4 f: I ms(578) v
100 I ms = 0,417 AV
I rms = %
V2
=0,417 AV 3)
9.2 Can be stepped up or down/ can be transmitted with less power loss.
Kan verhoog of verlaag word/ kan versend word met minder energie verlies. (1)
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OPTION 4/OPSIE 4
P=VIV

250 = (20)Iv
=125 A

V=1
4=(12,5)v
r=032Qv (5)

8.2.4  Device Z is a voltmeter v'.
Toestel Z is 'n voltmeter (1)

8.2.5  Device Z should be a voltmeter (or a device with very high resistance) because
it has a very high resistancev’_and will draw very little current. v/
The current through X and Y will remain the same hence the device can operate
as rated.
Toestel Z moet 'n voltmeter wees (of 'n toestel met 'n baie hoé weerstand)
omdat dit 'n baie hoé weerstand het en baie min sal stroom trek
Die stroom deur X en Y sal dieselfde bly, gevolglik kan die toestel werk soos
ontwerp. (2)
[22]

QUESTION 9/VRAAG 9

9.1 Electromagnetic induction / Elektromagnetiese induksiev’ (1)

9.2 Rotate the coil faster/Increase the number of coils/ Increase the strength of
the magnetic field.
Roteer die spoel vinniger/Verhoog die aantal spoele / Verhoog die sterkte van
die magneetveld. (1)

9.3 Slip rings/Sleepringev’ (1)

9.4.1 It is the value of the voltage in a DC circuitv’ that will have the same heating
effect as an AC circuit. v/
Dit is die waarde van die potensiaalverskil in 'n GS-stroombaanv” wat dieselfde

verhittingseffek het as 'n WS-stroombaanv’ (2)
9.4.2 V..
Vims = \/E
A 339,45 v
V2 (3)
Vims = 240,03 V v/ [8]
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QUESTION 10/VRAAG 10

10.1
10.1.1 A: coil / rotor / armature / spoel v/
B: brushes/ borselsv
C: commutator / kommutator OR/OF
split-ring (commutator) / (split-ring)kommutator v/ (3)

10.1.2 ANY ONE/ENIGE EEN:
Takes current into the coil./ Neem stroom in spoel in. v/
Maintains contact with the commutator / Bly in kontak met kommutator. (1)

10.1.3 DC motor /GS Motor v (1)
10.1.4 Due to the motor effect / As gevolg van die motoreffek v'v*

OR/OF

There is an interaction between the external magnetic field vand the
magnetic field produced by the current in the conductor. v

Daar is 'n wisselwerking tussen die eksterne magneetveld en die
magneetveld veroorsaak deur die stroom in die geleier. (2)

10.2 Vv
10.2.1 Vms = 12

1

— Vv

J2

0,707V v (3)

10.2.2 0,04svv

(v doubles .. emf doubles .. f doubles .. period halves)
(v verdubel ... emk verdubbel .. f verdubbel ... periode halveer)

Notes/Aantekeninge:

IF/INDIEN: 0,04 - Max/Maks. }g )
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10.2.3 POSITIVE MARKING FROM QUESTION 10.2.1.

POSITIEWE NASIEN VANAF VRAAG 10.2.1.

OPTION1/0OPSIE 1
v

Pave = Vimslims

= (V'"”—ax) (Imﬂ] v (1 mark for formula/1 punt vir formule)

GG

=1W YV

OPTION 2 / OPSIE 2
Pave = VimslimsY’

(&)
)

=1W Vv

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©

Please turn over/Blaai om asseblief

(4)
[16]



Downloaded From:

Physical Sciences P1/Fisiese Wetenskappe V1 11 DBE/2014
NSC/NSS — Grade 12 Exemplar/Graad 12 Model — Memorandum

QUESTION 10/VRAAG10

10.1 Increase the speed of rotation. / Verhoog spoed van rotasie. v’

OR/OF
Increase the number of coils. / Verhoog getal windings/spoele.

OR/OF
Increase the strength of the magnetic field. / Verhoog magetiese veldsterkte. (1)

10.2 Commutators replaced by slip rings./ Kommutators vervang met sleepringe. v’

OR/OF
Slip rings were used. /Sleepringe is gebruik. v/ (1)

10.3 *
Y o~

<
-~
i
|
i
1
i
1
i
i
i
e
!
1
i
—

Potential difference (V)
Potensiaalverskil (V)

Marks

Criteria for graph/Kriteria vir grafiek: Punte

Correct shape with higher amplitude as shown (accept
more than one cycle) v
Korrekte vorm met hoér amplitude soos aangetoon
(aanvaar meer as een siklus)

Correct shape with higher frequency as shown (accept
more than one cycle) v
Korrekte vorm met hoér frekwensie soos aangetoon
(aanvaar meer as een siklus)

(2)
10.4 (Vmax JZ

I:)ave = Vr?ns V= \/E 4

R R

5]
120 = L\/

R

R=481,67Q Vv (4)

[8]
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No / Nee v

DBE/November 2013

Total resistance (R) increases. / Totale weerstand (R) neem toe.v’

Current (1) decreases / Stroom (1) neem af. v

(For a constant R) power (P = | °R) decreases.v’
(Vir konstante R) drywing (P = I °R) verminder.

QUESTION 10/VRAAG 10

10.1
10.1.1

10.1.2

10.2

10.3

10.4

10.5

10.6

slip rings / sleepringe v’
brush(es) / borsel(s) v

Maintains electrical contact with the slip rings.
Handhaaf elektriese kontak met die sleepringe.

OR/OF
To take current out/in of the coil.
Om die stroom uit/in die spoel te neem.

Mechanical /kinetic enerqy to electrical enerqy. v

Meganiese / kinetiese energie na elektriese energie.

1% v

OPTION 1/ OPSIE 1

3

OPTION 2/ OPSIE 2
fo number of cycles

time

v

= £or/of ior/of O’—5
0,03 0,02 0,01

=50Hz v

®3)

Parallel to / Parallel aan v
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10.7 OPTION 1/ OPSIE 1
Pave = VimslimsY
V, I . .
= | 2 || == | v (1 mark for both formulae / 1 punt vir beide formules)
(#)(%)
311 2121
= | ——|vV|——— |V
s
=3 298,16 W v (Accept range / Aanvaar gebied: 3298,13 — 3299,18 W)
OPTION 2/ OPSIE 2 OPTION 3/ OPSIE 3
VI
ave = —maxmax .y Vims = Vinax = 3—11/: 219,91V
2 V2 2
_ (311)(21.2)1) S
2 ol — 2121
= 3298,16 WV’ lims = 2 W“‘ 14,998 A
Pave = VimslmsY’
=(219,91)(14,998)
=3298,21W Vv
OPTION 4/ OPSIE 4 OPTION 6/OPSIE 6
= max R = Vmax
Imax Imax
_ 311 v _ 311
2121 21,21 v
= 14,66 Q =14,66 Q
\Y 311 I 2121
= M = 2o v'= 219,91 | lyps = 2 = ————Vv'= 14,998 A
rms \/E \/E rms \/E .\/E
\
Vrfns PaVe = IrzmsR v
Pave = v _ 2
= (14,998)°(14,66) v’
_ (219,91)2 L, =3297,62 WV
1466
=3 298,8 WV (5)
[14]
QUESTION 11/VRAAG 11
11.1
11.1.1 Photo-electric effect / Foto-elektriese effek v/ (1)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©



Downloaded From:

Physical Sciences P1/Fisiese Wetenskappe V1 16 DBE/Feb.—Mar./Feb.—Mrt. 2013
NSC/NSS — Memorandum

QUESTION 10/VRAAG 10

10.1 Q/split ring commutator/commutator v/
Q/splitringkommutator/kommutator (1)

10.2 Replace Q/split ring commutator with slip rings. v/

Vervang Q/splitringkommutator met sleepringe. (1)
10.3 AC can be stepped-up at power stations/WS kan by die kragstasie verhoog

word v’

to reduce energy loss during transmission./om energieverlies tydens

transmissie te verminder. v’ (2)
10.4 Notes/Aantekeninge
10.4.1 . If subscripts omitted: no mark for

| mswgk = mix/ﬂa =V formula

2 Indien onderskifte weggelaat is:
_ 035 % geen punt vir formule
V2

- Irms/wgk = 0’25 A v (3)

10.4.2 | OPTION 1/OPSIE 1 Notes/Aantekeninge
V2 Do not penalise if subscripts are omitted.
Puve/ gomis = rmsiwgk Moenie penaliseer indien onderskrifte
R weggelaat is nie
2407
60 = 0 v
R
~R=960Q Vv

OPTION 2/OPSIE 2

I:)ave/gemid = I2rms/wgkR v
60 = (0,25)°R v/

~R=960Q Vv
OPTION 3/OPSIE 3 Notes/Aantekeninge
Vo Accept/Aanvaar:
R —__msiwgk Vv
lrmsfwgk R =7 as formula/formule
_ 240 v
0,25
=960 Q v 3)
[10]
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QUESTION 10/VRAAG 10
10.1 AC /WS v (1)
10.2 v 1
t'
o o L Marks
Criteria for graph/Kriteria vir grafiek: Punte
Correct shape as shown; accept more than one cycle. oY
Korrekte vorm soos aangetoon; aanvaar meer as een siklus.
If no/wrong labels: minus 1 mark
Indien geen/verkeerde byskifte: minus 1 punt
(2)
10.3 OPTION 1/OPSIE 1 OPTION 2 / OPSIE 2
— Vi maks Pave = Vrmslrms/Pgem. = ngklwgk
Vrms/wgk = —mecrae v
V2 Vool Vol
30 103 |:)ave/(‘:]em.= max_rms maks “wgk /' /
2 3
=2,12x10*V 4,45 x 10° v~ B0 msrugic o
V2
Pave = Vimslims/Pgem. = Vigklwgic ¥ S Amsiwgk = 2,10 X 10° AV
4,45 x 10° v = (2,12 X 10%)limsfwgk
L. Irms/wgk = 2,10 X 105 A \/ (5)
10.4 Less loss in (electrical) energy (as heat). v/
Minder verlies aan (elektriese) energie (as hitte). v° (1)
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QUESTION 10/VRAAG 10

10.1
10.1.1
(@) Reverses the direction of the current in the coil each half cycle. v/
Keer die stroomrigting in die spoel elke halwe siklus. v/

OR/OF
Maintains constant direction of rotation of the coill.
Onderhou die konstante rigting van rotasie van die spoel. (1)

10.1.1 Makes electrical contact (with the commutator). v/
(b) Maak elektriese kontak (met kommutator). v/

OR/OF
Allows split-ring commutator to rotate freely.
Laat splitringkommutator toe om vry te roteer.

OR/OF

Allows charges to flow/current in and out of the coill.

Laat vloei van lading/stroom in en uit spoel toe. (1)
10.1.2 BtomhaAvY (1)
10.1.3 Maximum/Maksimum v/ (1)

10.1.4 Any ONE/Enige EEN:
e Increase the current in the coil. v
Verhoog die stroom in die spoel. v

¢ Increase the magnitude of the magnetic field./Use a stronger magnet.
Vergroot die grootte van die magneetveld./Gebruik 'n sterker magneet.

¢ Increase the number of turns in the coil.
Verhoog die aantal windinge in die spoel.

e Use a soft iron core as the core of the coil.
Gebruik 'n sagte ysterkern in die spoel.

1)
10.2
10.2.1 Any ONE/Enige EEN:
e Can be transmitted over long distances without major energy loss. v’
Kan oor groot afstande oorgedra word sonder groot energieverlies. v’
e The potential difference can be increased or decreased.
Die potensiaalverskil kan verhoog of verlaag word. (1)
10.2.2 v
(@) Vimsiwgk = —majgaks v
230 = Vmax/maks v
Vmaxmaks = 325, 27 V v/
3)
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10.2.2
(0)  Pave = Vimsmgklmsmgk v

2 000 = (230)limsmwgk ¥
limsiwgk = 8,70 A v (8,696 A) (3)
[12]

QUESTION 11/VRAAG 11
11.1 Photoelectric effect/Foto-elektriese effek v/ (1)

11.2
1121 E=hfv

= (6,63 x 10%%)(6,16 x 10'*) v/

=4,08x10°Jv (3)

1122 E=Wo+KV

4,08 x 10 v = (6,63 x 10°)f, v+ 5,6 x 102 v

fo=5,31 x 10* Hz v (5)
11.3

11.3.1 Increases v
More photoelectrons emitted per second v

Vermeerder v’
Meer foto-elektrone vrygestel per sekonde v/ (2)

11.3.2 Remains the same v
Intensity does not affect energy. v/
Bly dieselfde v/
Intensiteit het geen effek op energie nie. v/

OR/OF

Remains the same v

The frequency of light remains the same. v/
Bly dieselfde v/

Die frekwensie van die lig bly dieselfde. v (2)
[13]

TOTAL SECTION B/TOTAAL AFDELING B: 125

GRAND TOTAL/GROOTTOTAAL: 150
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QUESTION 11 /VRAAG 11

1111

11.1.2

11.1.3
11.14

11.2

11.3

Electrical (energy) to mechanical / kinetic (energy) v’
Elektriese (energie) na meganiese / kinetiese (energie) v’

Mechanical / kinetic (energy) to electrical (energy) v
Meganiese / kinetiese (energie) na elektriese (energie) v’

Motor effect / Motor-effek v

Electromagnetic induction v
Elektromagnetiese induksie v

BC / conductor is_parallel v to the magnetic field. v
BC / geleier is parallel v' aan die magneetveld. v/

OR / OF

Open switch v, no current. v
Oop skakelaar v/, geen stroom. v/

Option 1/ Opsie 1:

Option 2 / Opsie 2:

Pave = \\//rms|rms i/ Vrms - Vmax v
= Viax o lmax V2
V2 42 311
_ (31Ey ., 72
2 =21991V
=32655W VYV | L
ms = =
OR/OF \/E
Pmax = Vmaxlmax?” = E v
=(311) v (21) v V2
= 6531 W =14,85 A
P 6531 Pave = Vimslims ¥
. = _mx = T ave rmslrms
Pave 2 2 = (219,91)(14,85)
=3 2655 WV =3 265,66 WV
Option 3/ Opsie 3 Option 4/ Opsie 4
rR=Yv=3 14810 rR=Yv=3 14810
| 21 I 21
| V
rms = :n/% v Vims = m;X 4
_21, _3u
N N
=14,85 A =21991V
Pave = |2rmsR v _ Vrfns %
= (14,85)%(14,81) ave = o
= v
3265,83 W ) 219’412
14,81
=3265,83W Vv
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QUESTION 13/ VRAAG 13

13.1 Electromagnetic induction / Faraday's law v
Elektromagnetiese induksie / Faraday se wet [12.2.1]

13.2 Provides a (sliding) contact (between coil and conducting wires) v/
Ensures free rotation
Verskaf ‘n (glyende) kontak (tussen die spoel en die geleidende drade

)/ Verseker dat spoel vrylik roteer [12.2.1]
13.3
EmfEmkf B
V)
A C A
t(s)
D
Checklist / Kontrolelys Marks/
Criteria for graph / Kriteria vir grafiek Punte
Correct shape with full cycle (ignore if more than one cycle shown / Korrekte v
vorm met volle siklus (ignoreer indien meer as een siklus getoon word)
Paints A, B, C and D correctly indicated/Punte A, B, C en D korrek aangedui, v
[12.1.2]
13.4 Increase the speed at which the coil rotates v/
Verhoog die spoed waarteen die spoel roteer [12.2.3]
135 (Splitring) commutator v’
(Splitring)kommutator [12.2.3]
QUESTION 14/VRAAG 14
14.1 Photoelectric effect / Foto-elektriese effek v/ [12.2.1]
14.2 The minimum energy of light needed to emit
(photo)electrons from a metal v'v/
Die minimum energie benodig deur lig om (foto-)elektrone
uit ‘'n metaal vry te stel [12.2.1]
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