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QUESTION 7 (Start on a new page.)

7.1 A small neutral sphere acquires a charge of -1,95 x 10°® C.
7.1.1 Were electrons ADDED TO or REMOVED FROM the sphere? (1)
7.1.2 Calculate the number of electrons which were added or removed. (3)
7.1.3 Define the term electric field at a point. (2)
7.14 Calculate the magnitude of the electric field at a point 0,5 m from
the centre of the charged sphere. (3)

7.2 Two point charges, q: and qz, are fixed 0,02 m apart. The magnitude of
charges qq and gz is the same and ¢4 is NEGATIVELY charged.

The small charged sphere with the charge of -1,95 x 10®° C is placed at
point P, 0,03 m east of charge gz, as shown in the diagram below. The sphere
at point P experiences a net electrostatic force of 1,38 N west.

, -1,95x 10° C \
—— 0,02 Mueeptt—— 0,03 M e’
O @ - e <—eoP W E
a4 gz Fe=1,38N
S
Calculate the magnitude of the charge on qa. (5)

[14]
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QUESTION 10 (Start on a new page.)

The relationship between frequency (f) and maximum Kinetic energy (Exmax) Of
photoelectrons emitted from two cathodes, M and N, of different photoelectric cells is
investigated. The graphs below have been obtained from the results.

A
y---——-——-———-=
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~ 10,40 |
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|
5,16 |
|
|

4 »>

Ek (max) (x 10-19 J) 23,01
10.1 Define the term threshold frequency. 2)

10.2 How does the maximum kinetic energy of photoelectrons emitted from
cathode N compare to the maximum kinetic energy of those emitted from
cathode M when light of a frequency greater than 10,40 x 10" Hz is shone on
each of the cathodes?

Choose from GREATER THAN, SMALLER THAN or EQUAL TO. (2)
10.3 Calculate the value of frequency fi indicated on the graph. (5

104 The experiment is now repeated for cathode M using light of frequency fy, but
of higher intensity. How will EACH of the following be affected?

Choose from INCREASES, DECREASES or NO EFFECT.

10.4.1 The y-intercept of the graph (1

10.4.2 The number of photoelectrons emitted per unit time (1)

10.4.3 The maximum kinetic energy of the emitted photoelectrons (1)
[12]
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TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

Vi =V +aAt Ax =v At +LaAt® orfof Ay = vAt +LaAt?

VvV, Vi tv
Vf:z =V{-2+2an orlof sz =Vi2+23Ay AX=[%}N or/of Ay =[ |2 f]At

FORCE/KRAG
F.o =ma p=myv
fsmax = psN fk = pkN
Fraft=A4p
Ap=mv, - my, W=mg
M M
F=GméT2 or/of F=G% g= Ga'z- or/of g= G{;z

WORK, ENERGY AND POWER/ARBEID, ENERGIE EN DRYWING

W =FAxcos 0 U=mgh orfof Ep= mgh

W, =AK orfof W, = AE,

2

K= %mv orfof  E, =-;—mv2

AK =K -K, orlof AE =E, -E,

W, = AK+AU orfof W, = AE, +AE, P:%Vt_

Pave = FVave / Pgemid = FVgemid

WAVES, SOUND AND LIGHT/GOLWE, KLANK EN LIG

1
v=Ffi T=—
f
_Viv, vy,
fL_vi\a's ' orlof 1 Vv, . E=hf or/of Ethc
E=W,+E, ., or E=W,+K_, where
E=hf and W, =hf, and E,,., = %mvﬁm I Koo = ;-mv,”f;a,
E=W, +Eas Of E=Wy+ Ky waar
E=hf en W, =hf, en E, e, =%mv§m ! Kiraks =-;-mv§m‘<S
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QUESTION 1/VRAAG 1
11 AVY @)
1.2 Bvv (2)
| )
(2)
@)
0® @)

.\(f)’ @)

\\CJ (2)

. © (2)
110 DvV 0( (2)

[20]
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QUESTION 2/VRAAG 2
2.1 Marking criteria/Nasienkriteria

If any of the underlined key words/phrases in the correct context is omitted deduct
1 mark. /Indien enige van die onderstreepte sleutel woorde/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 force/unbalanced force acts on it. v'v/
'n Liggaam sal in sy toestand van rus of beweging teen konstante snelheid
volhard, tensy 'n (nie-nul) resulterende/netto krag/ongebalanseerde krag

daarop inwerk.
OR/OF

A body will remain in its state of rest or uniform motion in a straight Iine,c.wless
a (non-zero) resultant/net /unbalanced force acts on it. v'v/
'n Liggaam sal in sy toestand rus of uniforme beweging in 'ﬂ@duﬁt lyn
volhard, tensy 'n (nie-nul) resulterende/netto/ongebalanseerde krég daarop
inwerk. % (2)
2.2 N F Accept for %agram!
Aanvaa tediagram
( Foole s 21z
fi (QO g |< w9
Z =11
Q -
™ ols
w .‘fb" o EE & - Zi8
Accept/Aanvaar (%) 20 8§ - &l
N ‘(Q sy = il
Ole &
Pula & Q1Y
(0 w 5 w =1
& v L [€ w0 2|8
w oz s el
fk 6 0 E C_&- o

O

Accepted XWAanvaarde benoemings
Fg.’ F¢hWeight / mg /196 N / gravitational force

w Fgk gewig /mg /196 N / gravitasiekrag

F \EA pplied force

7/ Toegepaste krag

fi_["(kinetic) Friction /(kineties)wrywing | F¢/ f/18 N/ Fu / fw
N | Fn/ Normal / Normaal / 169,74 N

Notes/Aantekeninge:
Mark awarded for label and arrow, but penalise only once if arrows are

omitted/Punt toegeken vir benoeming en pyltjie, maar penaliseer slegs een keer

indien pyle uitgelaat is.
Do not penalise for length of arrows, drawing is not to scale. /Moenie vir die

lengte van die pyltjies penaliseer nie, die tekening is nie volgens skaal nie.
Any other additional force(s) deduct 1 mark. / Enige ander addisionele krag(te)

trek 1 punt af.
If force(s) do not make contact with body deduct 1 mark. /Indien krag(te) nie met

die voorwerp kontak maak nie, trek 1 punt af.

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief ?g
'N
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2.3 OPTION 1/OPSIE 1
Positive up the incline/Positief opwaarts teen skuinsviak

Fret = ma
F+ fic + wi = ma NOTE/LET WEL

F+ (<fi) + (-wi) = ma v'Any one/Enige een Fret=0vY

F - (fc + wi) = ma F=fctw vv
F - 118 + (20)(9.8)(sin30°)] v =0 v

F=116 NV

OPTION 2/OPSIE 2

Positive up the incline/Positief opwaarts teen skuinsviak

Whet = AEk v

FAxcos0° + fAxcos180° + wAxcos120° v'=0 v WLl ?:E% 51:/WEL

FAx = 18Ax + (20)(9,8)Ax(0,5) FAXx = fAx + wAx(0,5) v'v/

F=116 N~ )

2.4 POSITIVE MARKING FROM QUESTION 2.3/
POSITIEWE NASIEN VANAF VRAAG 2.3
116 N / f + w v Down the incline/opposite to direction of motion /Teen die

helling af / in teenoorgestelde rigting van bewegingv’
ACCEPT/AANVAAR;
Downwards/down/Afwaarts/af (2)

2.5 POSITIVE MARKING FROM QUESTION 2.4/
POSITIEWE NASIEN VANAF VRAAG 2.4

OPTION 1/OPSIE 1
Up the incline positive/ Teen skuinsviak op positief
Fnet = ma
-116 =20a v
a=-580m=s?
) {
v = viZ + 2alAx v vi = v +At vi = vi +At
0 =(2)?+ (2)(-5.8)Axv" | 0 = 2 + (-5,8)At 0=2+(-5,8)At
Ax=0,34 m v At=0,34s At=0,34 s
OR/OF OR/OF
FretAt = m(vs — vi) FretAt = m(vi — vi)
(-116)At = (20)(0 — 2) (-116)At = (20)(0-2)
At=0,34s At=0,34s
Ax = villt + Y2 aAt?2 v Vv, +V,
=(2)(0.34) + %(-5.8) (0.34)2v | &x = ( Jm v
=0,34m v
_ (2 + 0]0’34 L,
2
=0,34mv

DEPARTMENT OF BASIC
EDUCATION
PRIVATE BAG xoas, PRETORIA G001

2021 -11- 30
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OPTION 1/OPSIE 1
Down the incline positive /Teen skuinsviak af positief

IR IZUN Y YAQY N GInvaaav
€ -1l- 1202

s

1000 VINOLIML 'S68X DvE ILVAINL

Copyright reserved/Kopiereg voorbehou

NOIAYna3l

!
i

Fret = ma
116 = 20a v
a=5,80m-s2
¥ v
Vi = viZ + 2alAx v vi=vi + alt vi = vi + alt
0 =(-2)°+ (2)(5.8)Axv" | 0 = -2 + (5,8)At 0=-2+(5,8)At
Ax =-0,3d m At=0,34s At=0,34s
Distance = 0,34 m v | OR/IOF OR/OF
Afstand FretAt = m(vs — vi) FretAt = m(vi — vi)
(116)At = (20)(0 - (-2)) (116)At =(20)(0-(-2))
At=0,34s At=0,34s
V, +V
Ax = Vit + % aAt2 v/ ﬂX=( > ‘]ﬂt/
= (-2)(0.34) + ¥5(5.8)(0.34)%v
=-0,34m v
. :(_24’0]0,34/
Distance/Afstand = 0,34 m v 2
=-0,34 mv
Distance/Afstand
=0,34dmYVv
OPTION 2/OPSIE 2
Whet = AEK )
FretAxcos® = am(ve - vi?) Y'Any one/Enige een
(116)Axcos180° v'= ¥4(20)(0%2 — 22) v/
Ax=0,34m v
OPTION 3/OPSIE 3
Whet = AEK
Wi + Wi = Yamve - Yomvi? }‘/ .
fAxcos® + (mgsin30°)Axcos® = Yam(vi - vi?) Any one/Enige een

(18)Axcos180° + (20)(9,8)sin30°Axcos180°v'= 15(20)(02 — 22) v/
Ax=0,34 m v

OPTION 4/OPSIE 4
Whet = AEK

Ws + Wy = Yomve - Vamvi? v'Any one/Enige een
fAxcosB + mgAxcos120° = Yem(vi? - vi2

(18)Axcos180° + (20)(9,8)Axcos120°v = ¥4(20)(0% — 22) v
Ax=0,34m v

| ISVE 40 LNINLEVATa

OPTION 5/OPSIE 5
Whe= AEp + AEk )
fAxcos8 = mg(hs - hi) + Vam(ve — Viz} v'/Any one/Enige een
18Axcos180° = 20(9.8)Ax + ¥5(20)(02 — 22) v

-18Ax = 196Axsin30° - 40

Ax=0,34m v

Please turn over/Blaai om asseblief

(4)
[16]
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QUESTION 3/VRAAG 3

3.1 No/Nee v
ANY ONE/ENIGE EEN:

e Gravitational force is not the only force acting on the balloon. /There are

other forces acting on the balloon. v/

Gravitasiekrag is nie die enigste krag wat op die ballon inwerk nie./Daar is

ander kragte wat op die ballon inwerk.
e lts acceleration is not 9,8 m-s?/is zero.
Sy versnelling is nie 9,8 m-s?/is nul.
¢ It has constant velocity/no acceleration.
Dit het 'n konstante snelheid/geen versnelling nie.

3.2.1 OPTION 1/OPSIE 1
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF
v = viZ + 2ally v vi? = vi2 + 2ally v
(-62,68)? = viZ + 2(-9,8)(-200) v’ (62.68)2 = vi? + 2(9.8)(200) v
vi=2,96 ms!v vi = -2,96 m-s™!
=296 ms’v

OPTION 2/OPSIE 2
(Emechfmeg)ZOU m= (Emecwmeg)botlon'i!onder

(Ep +Ek)200 m = (EP +EK)bottom/onder }‘/ Any one/Enige een
(mgh + %2 mv2)200 m = (mgh + %2 mv2)sottomonder

m(9.8)(200) + Yom(v2) = 0 + ¥om(62.68)2 v’
vi=2,96 mstv

NOTE/LET WEL
Mass may be omitted during substitution.
Massa magq uitgelaat word tydens vervanging.

OPTION 3/OPSIE 3
Whe = AEp + AEk

0 = mg(hs - hi)+ Yam(vi — vi?)
0 = m(9.8)(0 - 200) + ¥>2m(62.682 — vi?) v
vi=296 ms'v

v Any one/Enige een

INIZAIND DNIXYYIN AIA0HddY

- '(.é.'_

0€ -H- 1202

o o NOTE/LET WEL

zl ml| | Mass may be omitted during substitution.

_ﬁ § Massa magq uitgelaat word tydens vervanging.
! mA| | OPTION 4/OPSIE 4

& gg Whet = AEk

§ f}g FretAXxcos 6 = Vzm(sz a Viz)} v'Any one/Enige een
- %41 | mghxcos 6 = am(vi — vi2)

21201 | m(9.8)(200) = + ¥4m(62,682 — vi?) v’

g|Z27t |vi=2,96ms v

2l W !

> P

el Y| | NOTE/LET WEL

*| O | Mass may be omitted during substitution.

Massa mag uitgelaat word tydens vervanging.

Copyright reserved/Kopiereg voorbehou
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I b LNLAOY I U dday

3.2.2 POSITIVE MARKING FROM QUESTION 3.2.1/
POSITIEWE NASIEN VANAF VRAAG 3.2.1
Marking criteria/Nasienkriteria
e Formula to calculate At of stone A v/
Formule om At van klip A te bereken
s Substitution to calculate At of stone A v
Vervanging om At van klip A te bereken
» Final answer/Finale antwoord: 6,70 s v Accept/Aanvaar: (6,69 to/tot 6,7)
NOTE: The calculation of At for A might be split up into two parts.
LET WEL: Die berekening van At vir A kan in twee dele opgedeel word.
OPTION 1/OPSIE 1
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF
vi= Vi + aAt v vi = vi + alt v
-62.68 = 2,96 + (-9.8)At v 62.68 =-2,96 + 9.8At v
At=6,70s v  (6,698) At=6,70s v (6,698)
OPTION 2/OPSIE 2
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF
Ay = viAt + Y2 aAt? v Ay = vilt + Y2 aAt? v
-200 = (2,96)At + ¥ (-9.8)At? v/ 200 = (-2,96) At + V5 (9,8)At? v
At=6,70s v (6,697) At=6,70s v (6,697)
OPTION 3/OPSIE 3
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF
Ayz(u)ﬂt v ay{"‘ +"f}mf
2 2
200 =(+ 2,96 +2(_62'68))At v 200:(—2,96+ 62’68)At v
At=6,70s v (6,698) At=6,70s v (6,698)
OPTION 4/OPSIE 4
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF
From 200 m upwards: From 200 m upwards:
Vanaf 200 m opwaarts: Vanaf 200 m opwaarts:
vi=vi+alt v v=vi+aAtvy
91 | 0=2.96+(-9.8)At v 0=-296+(9.8)At vV
g At =0,3s (0,302) At=0,3s(0,302)
mB From max h downwards: From max h downwards:
g§ Vanaf maks h afwaarts: Vanaf maks h afwaarts:
gg vi=vi + alt vi= vi + alt
3»4 -62,68 = 0 + (-9,8)At 62,68 = 0 + (9,8)At
3 At =6,40 s (6,369) At =6,40s (6,369)
z22l [tA=03+640=67sv ta=0,3+6,40=6,75s Y
>"'
0
6

LOOO WIHOLSH4 'S68% 9Ya AvAlud

Copyright reserved/Kopiereg voorbehou
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OPTION 5/OPSIE 5
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
From 200 m upwards:
Vanaf 200 m opwaarts:
vi=vi+ alAt v’

0 =296+ (-9.8)At v
At=0,3 s (0,302)

From 200 m downwards:
Vanaf 200 m afwaarts:

vi = vi + alt

-62,68 = -2,96 + (-9,8)At

At =6,09 s (6,094)

ta = 2(0,3) +6,09=6,69s v

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
From 200 m upwards:

Vanaf 200 m opwaarts:
vi=vi+alt v

0 =-296+(9.8)At v
At=0,3s (0,302)

From 200 m downwards:
Vanaf 200 m afwaarts:

vi = vi + alt

62,68 = 2,96 + (9,8)At

At =6,09 s (6,094)
ta=2(0,3) + 6,09 =6,69s v

OPTION 6/OPSIE 6
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
FretAt = m(vr—vi) v

mgAt = m(vs— vi)

gAt = vi- v

(-9.8)At = (-62.68) — (2.96) v
At=669s v

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
FretAt = m(vf— vi) v

mgAt = m(vr — vi)

gAt = vi-vi

(9.8)At = 62.68 — (-2.96) v
At=6,69s v

Copyright reserved/Kopiereg voorbehou
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POSITIVE MARKING FROM QUESTION 3.2.1 and QUESTION 3.2.2/

POSITIEWE NASIEN VANAF VRAAG 3.2.1 en VRAAG 3.2.2

Marking criteria/Nasienkriteria

Formula to calculate Ay of stone B v/

Formule om Ay van klip B te bereken

Substitution of t = 1,7 s v (ta— 5)

Vervanging vant=1,7 s (ta=5)

Substitution to calculate Ay of stone B v

Vervanging om Ay van klip B te bereken
Substitution to calculate Ay of balloon v

Vervanging om Ay van ballon te bereken

Calculating distance between balloon and stone B v/

DBE/November 2021

* Final answer/Finale antwoord: 14,16

Berekening van afstand tussen ballon en klip B

mv (14,11 to/tot 14,16)

OPTION 1/OPSIE 1
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Stone B/Klip B:
Ay = vit + ¥z aAt? v v
= 2.96(6.7 - 5)+ %(-9.8)(6.7- 5 v/
=-9,13 m (-9,09 to/fot -9,13)
Distance travelled by stone B: 9,13 m
Afstand afgelé deur klip B: 9,13 m

Hot-air balloon/Lugballon
Ay = vilt + 2 aAt?
=296(6.7-5)v +0
=5,03m
Distance travelled by hot-air balloon/
Afstand afgelé deur lugballon: 5,03 m

Distance between hot-air balloon and
stone B/Afstand tussen lugballon en
klipB=9,13+5,03 v

=14,16 m v (14,11 - 14,16)

DOWNWARDS AS POSITIVE/

AFWAARTS AS POSITIEF

Stone B/Klip B:

Ay = vit + %2 aAt?v v
=-2,96(6.7 - 5) + ¥5(9.8)(6.7 - 5 v
=9,13m (9,09 to/tot 9,13)

Distance travelled by stone B: 9,13 m

Afstand afgelé deur klip B: 9,13 m

Hot-air balloon/Lugballon
Ay = viAt + ¥ aAt?
=-296(6.7-5 v +0
=-503m
Distance travelled by hot-air balloon/
Afstand afgelé deur lugballon: 5,03 m

Distance between hot-air balloon and
stone B/Afstand tussen lugballon en
klip B=9,13 + 5,03 v

=14,16 m v (14,11 - 14,16)

ENT ofF
EDucaTion

BAsIc

P
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Vi = vi? + 2ally v

(-13.7)? = (2.96) + 2(-9.8)Ay v’

Ay =-9,13m

Distance travelled by stone B: 9,13 m
Afstand afgelé deur klip B: 9,13 m

Hot-air balloon/Lugballon

Ay = viit + ¥ aAt?
=-296(6.70-5)+0 Vv

=-5,03m

Distance travelled by hot-air balloon/
Afstand afgelé deur lugballon: 5,03 m

Distance between hot-air balloon and
stone B/Afstand afgelé deur lugballon
en klip B=9,13+ 5,03 v

=14,16 m v (14,11 - 14,16)

OPTION 2/OPSIE 2 .
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF
Stone B/Klip B: Stone B/Klip B:
vi=vi + alt v vi = vi + alt %
= 2,96 + (-9,8)(6,70 — 5) =-2,96 + (9,8)(6,70 — 5)
=-13,7 m-s’! =13,7 m's™

vi = vi? + 2ally v/

(13.7)? = (-2.96)? + 2(9.8)Ay v

Ay =9,13 m

Distance travelled by stone B: 9,13 m
Afstand afgelé deur klip B: 9,13 m

Hot-air balloon/Lugballon

Ay = vildt + Y2 alt?
=-2.96(6.70-5+0 Y

=-5,03m

Distance travelled by hot-air balloon/
Afstand afgelé deur lugballon: 5,03 m

Distance between hot-air balloon and
stone B/Afstand afgelé deur lugballon
en klip B=9,13+ 5,03 v

=14,16 m v (14,11 - 14,16)

AN 13QIND ONYYIN GIA0YddY |

0€ -11- 1202

. NGIlYOoNnaa
DIEVEA 40 LNIWILHYdTqa

OPTION 3/OPSIE 3
UPWARDS AS POSITIVE/

=-9,13m
Distance travelled by stone B: 9,13 m
Afstand afgelé deur klip B: 9,13 m

Hot-air balloon/Lugballon
Ay = v At +1aAt?
=2.96(6.70-5)+0 Y
=5,03m
Distance travelled by hot-air balloon/
Afstand afgelé deur lugballon: 5,03 m

Distance between hot-air balloon and
stone B/Afstand afgelé deur lugballon
en klip B=9,13+5.03 v

OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF
Stone B/Klip B: Stone B/Klip B:
vi = vi + alt v vi =vi+ alt v

= 2,96 + (-9,8)(6,70 £ 5) =-2,96 +(9,8)(6,70 < 5)

=-13,7ms" = 13,7 m's™
ﬂy:(vi +"f)m~/ ﬂy:(vi +"'f)m~/

2 2
_ [+ 2,96 +2(—1 3,7)) 6.70_5)v :(—2.96;(13,7)J T
=913 m

DOWNWARDS AS POSITIVE/

Distance travelled by stone B: 9,13 m
Afstand afgelé deur klip B: 9,13 m

Hot-air balloon/Lugballon
Ay = v At +1aAt?
=-2,96(6.70-5)+0 v
=-503m
Distance travelied by hot-air balloon/
Afstand afgelé deur lugballon: 5,03 m

Distance between hot-air balloon and
stone B/Afstand afgelé deur lugballon
en klip B=9,13+ 5,03 v

=14,16 m v (14,11 - 14,16)

=14,16 m v (14,11 - 14,16)

Copyright reserved/Kopiereg voorbehou
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OPTION 4/OPSIE 4
UPWARDS POSITIVE/ DOWNWARDS POSITIVE/
OPWAARTS POSITIEF: AFWAARTS POSITIEF:
Stone B/Klip B: Stone B/Klip B:
vi =vi+ ait v vi = vi+alt %

= 2,96 + (-9,8)(6,70 — 5) =-2,96 + (9,8)(6,70 - 5)

=-13,7 m-s" =13,7m-s™
Balloon's height after 5 s: 214,8 m Balloon's height after 5 s: 214,8 m
Ballon se hoogte na 6 s: 214,8 m Ballon se hoogte na 5 s: 214,8 m
Emecwmeg)214‘8 m= (Emechfmeg)L? S (Emech!msg)214,8 m = (Emech/meg)1,7 S
(Ep +Ek)214,8m = (Ep +Ek)1,7s ¥ (Ep +Ek)2148m = (Ep +Ex)1,7s v
(mgh+% mv?) = (mgh+% mv?)47s (mgh +% mv2) = (mgh + % mv?)1,7s
(9.8)(214.9)+%4(2.96)? = (9.8)(214.8)+%5(2.96)? =

(9.8)h+%%(13.7)?> v (9.8)h+%4(13.7)?v

~h=20567m ~.h=20567m
Distance travelled by stone B/ Distance travelled by stone B/
Afstand afgelé deur klip B: Afstand afgelé deur klip B:
214,8 - 205,67 =9,13 m 214,8 - 205,67 =9,13 m
Hot-air balloon/Lugballon Hot-air balloon/Lugballon
Ay = v, At +1aAt? Ay = v At +1aAt?

=296(6.70-5)v +0 =-296(6.70-5)v +0

=5,03 m =-5,03m
Distance travelled by hot-air balloon/ | Distance travelled by hot-air balloon/
Afstand afgelé deur lugballon: 5,03 m | Afstand afgelé deur lugballon: 5,03 m
Distance between hot-air balloon and | Distance between hot-air balloon and
stone B/Afstand tussen lugballon en | stone B/Afstand tussen lugballon en
klip B:9,13+5,03 v =14,16 m v klip B: 9,13 + 5,03 v = 14,16 m v

(14,11 to/tot 14,16) (14,11 to/tot 14,16)

DEPARTIMENT OF BASIC
EDUCATION

PRIVATE BAG X285, PRETORIA 0001
s 2020 -11- 30

APPROVED MARKING GUIDELINE
PUBLIC EXAMINATION

A
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OPTION 5/0PSIE 5
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF
Stone B/Klip B: Stone BIKlip B:
vi= vi + aAt v vi = vi + alt v
=296 + (-9,8)(6,70 - 5) =-2,96 + (9,8)(6,70 - 5)
=-13,7 m's™ =13,7 m's™
Whet = AEk v Whet = AEk v

FretAXcosB = mve - amvi2

= Yam(vi- vi?)
(9,8)Ahcos 0° = (13,72 — 2,96) v/
Ah=9,13m

Distance travelled by stone B/
Afstand afgelé deur klip B: 9,13 m

Hot-air balloon/Lugballon
Ay = v At +LaAt?
=296(6,70-5)v +0
=5,03m
Distance travelled by hot-air balloon/
Afstand afgelé deur lugballon: 5,03 m

Distance between hot-air balloon and
stone B/Afstand tussen lugballon en
klipB:9,13+503 v =14,16 m v

(14,11 to/tot 14,16)

FretAxcos8 = amve - amvi2

= Yom(vi- vi2)
(9,8)Ahcos0° = ¥%(13,72 — 2.96%) v
Ah=9,13m

Distance travelled by stone B/
Afstand afgelé deur klip B: 9,13 m

Hot-air balloon/Lugballon
Ay = v, At +1aAt?
=-296(6.70-5)v +0
=-5,03m
Distance travelled by hot-air balloon/
Afstand afgelé deur lugballon: 5,03 m

Distance between hot-air balloon and

stone B/Afstand tussen lugballon en

klip B: 9,13+ 5,03 v =14,16 m v
(14,11 to/tot 14,16)

OPTION 6/OPSIE 6

Using relative velocities/Deur relatiewe snelhede te gebruik:

UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Ay =v,At+1aat® v
v v
=(2,96 - 2,96)(1,7) +

=-14,16 m
Distance between hot-air balloon and
stone B/Afstand tussen lugballon en

v
(-9,8)(1,7)?

ro | —

klip B: 14,16 m v

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Ay =v,At+1aAt? v

v v 1 v
=(2,96 - 2,96)(1,7) + 7 (9,8)(1,7)

=14,16m v

DEPARTMENT OF BASIC
EDUCATION

PRIVATE BAG X395, PRETORIA 0001

2021 -11- 94

| APPROVED MARKING GUIDELINE

PUSES T B A NAT SN

Copyright reserved/Kopiereg voorbehou
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OPTION 7/OPSIE 7

UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Ay = viAt + Y2 aAt? v v DEPARTMENT OF BASIC
_ (92:1%6)(1 L OSELT PRIVATE ifalifsz. P:QETDRiA G001
= - , m
Distance travelled by stone B: 9,13 m w2020 -1- 30 e
Afstand afgelé deur klip B: 9,13 m o
APPROVED MARKING GUIDELINE
DOWNWARDS AS POSITIVE/ PUBLIC £XARIMATION

AFWAARTS AS POSITIEF

Ay = vilit + V5 aAt?v ¥
= (-2,96)(1.7) + ¥5(9.8)(1.7)2 v
=9,13m

Height of stone B from the ground = 200 + 14,8 - 9,13 = 205,63 m
Hoogte van klip B vanaf die grond:

Hoogte van ballon vanaf die grond:

Height of balloon from the ground = 200 + (6,7)(2,96)v = 219,83 m

Distance between B and the balloon = 219,83 — 205,63 v = 14,16 mv

Afstand tussen B en die ballon: (6)
UPWARDS POSITIVE DOWNWARDS POSITIVE
OPWAARTS POSITIEF AFWAARTS POSITIEF
A +
Balloon/ : -
= ballon g £ 9 >
= ; N ime/T,
P . 2 Time/Tyd (s)
% : 0%_)
C : =
< i B
= i 2
3 | o
¢ e
0 Timeltyd (s) v
Criteria for graph/Kriteria vir grafiek
Correct shape for stone A not starting from 0 m./Korrekte vorm vir klip A v
wat nie by 0 m begin nie.
Correct shape and initial position for hot-air balloon. /Korrekte vorm en v
aanvanklike posisie vir lugballon.
Gradient for hot-air balloon is higher than that of stone A until stone A
reaches the maximum height./Gradiént vir lugballon is groter as dié vir klip v
A totdat klip A sy maksimum hoogte bereik.
Both graphs starting at the same position and ending at the same time. / v
Beide grafieke begin by dieselfde posisie en eindig by dieselfde tyd.
(4)
[18]

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

4.1 Marking criteria/Nasienkriteria

If any of the underlined key words/phrases in the correct context is omitted deduct
1 mark. /Indien enige van die onderstreepte sleutel woorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

NOTE/LET WEL

If “total” is omitted: minus 1 mark / Indien “totaal” uitgelaat is: minus 1 punt

A collision in which both the total momentum and total kinetic energy are
conserved.v' v’

'n Botsing waar die totale momentum en die totale kinetiese energie behoue
bly. (2)

42 [OPTION 1/OPSIE 1
2 Exi= Y Eks
Yemivi + Vamovl = Yamavy + Yamav?Z, - Y'Any one/Enige een

vamevi + Yemyvy = Vamavi + Vemyv?

Y(10)2 + Yo(2vE v =0 + 36 v

vy =+ 4 m-s™

vw=4ms'vy west/wes v ACCEPT/AANVAAR: left/links
OPTION 2/OPSIE 2

Exi =1 myvf

36 =% (2) v

vi=6 ms’

2pi =2 pr
M1V + M2vzi = mivis+ Maver
MxVxi + MyVyi = MXVxf + MyVyf
(10)(2) + (2)vy v = 0 + (2)(6) ¥

v'/Any one/Enige een

Vy = -4 ITI'S'1
vw=4ms'v west/wesv ACCEPT/AANVAAR: left/links
OPTION 3/OPSIE 3
Eki =12 myve?
36 =% (2) v@
vi=6 ms
Apx = -Apy } v'Any one/Enige een
Mx(Vxr = Vxi) = = my(Vyi& Vi)
(10)(0 = 2)v = ~(2)(6 — vv) v
vyt = -4 m-s™
vw=4ms'v west/wesv ACCEPT/AANVAAR: left/links (5)
DEPARTME r=s
EDUCATIIN. ¢
PRIVATE BAG X895, PRETORIA 0001
s 2021 -11- 39
. APPROVED MARKING GUIBELINE
L PUBLIC EXARMINAT
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief %
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POSITIVE MARKING FROM QUESTION 4.2 FOR Y; OPTIONS 1, 3 and 6

Downloaded from Stanmorephysics.com

DBE/November 2021

4.3
POSITIEWE NASIEN VANAF VRAAG 4.2 VIR Y: OPSIES 1,3 en 6
OPTION 1/OPSIE 1
EAST POSITIVE/OOS POSITIEF: WEST POSITIVE/WES POSITIEF:
For Y/Vir Y: For YIVir Y:
FreAt = Ap v’ Any one/ FretAt = Ap } v'Any one/
FretAt = m(vs— vi)_J Enige een FretAt = m(vs — vi) Enige een
Fret (0,1) = 2{6 ('4)} v Fret (0.1) = 2(-6 - 4) v
Fret =200 N v/ Fret = -200 N
Fnet =200 N v
OPTION 2/OPSIE 2
EAST POSITIVE/OOS POSITIEF: WEST POSITIVE/WES POSITIEF
For X/Vir X: For X/Vir X:
FretAt = Ap } v'Any one/ FretAt = Ap v'Any one/
FretAt = m(vs — vi) Enige een FretAt = m(ve = vi) Enige een
Fret (0.1) = 10(0 - 2) v Fret (0.1) = 10{0 - ('2)} v
Fnet =-200 N Fret = 200 N v/
Fret =200 N v
OPTION 3/OPSIE 3
EAST POSITIVE/OOS POSITIEF: WEST POSITIVE/WES POSITIEF
For Y/Vir Y: For YIVir Y:
vi= vi + ait vi=vi + ait
6 =-4+a(0,1) -6 =4+ a(0,1)
a =100 m-s? a=-100 m's?
Fret = ma v Fret = ma v
=2(100) v =2(-100) v
=200 N v =-200 N
Fret = 200 N v/
OPTION 4/OPSIE 4
EAST POSITIVE/OOS POSITIEF: WEST POSITIVE/WES POSITIEF
For X/Vir X: For X/Vir X:
ve=vi + aAt vi= vi + alt
0=2+a(0,1) 0=-2+2a(0,1)
a=-20 m-s? a=20ms?
Fret = ma v’ Fnet =ma v
=10(-20) v =10(20) v
> vl O =-200 N Fret =200 N v
% w5 E| Bl Fre= 200N v
e 7|1 21| OPTION 5/0OPSIE 5
g B9 g‘ﬂ EAST POSITIVE/OOS POSITIEF:
= = 2IcE| For XVir X:
n . 363
= 3 2391 vi= v + aAt v = vi2 + 2alA\x ( }
© s 2|50 2
j2] -1
e = gl 0+2
& 2| $1|0=2+a(0,1) 0 = (2)? + 2(-20)Ax [—~ (0,1)
= gl ©
fn 2l 6{la=-20ms2 Ax=0,10 m =0,10 m
Whet = AEK v
FretAxcos8 = ¥ m(ve — vi?)
Fret{(0.1)c0s180° = %5 (10)(0%2 — 22) v
Fret = 200 N v/ %
Please turn over/Blaai om asseblief
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OPTION 5/OPSIE 5
WEST POSITIVE/WES POSITIEF:
For X/Vir X:
vi=vi + alt V¢ = viZ + 2alAx Ax = {V'JFV‘ At
0=-2+a(0,1) 0 = (-2)2 + 2(20)Ax - (°+( 2’] (0.1)
a=20ms? Ax=-0,10m =-0,10 m
Whet = AEk v
FretAxcos® = % m(ve — vi?)
Frnet(0.1)cos180° = ¥ (10)(0% — 22) v/
Fret =200 N v
OPTION 6/OPSIE 6
EAST POSITIVE/OOS POSITIEF:
For Y/Vir Y:
vi= vi + alit v = vi2 + 2alx Ax = (V‘;V‘]ﬂt
6=-4+a(0,1 2 = (-4)? =(8-4
=-4+2(0,1) () = (-4 + 2(100)x =[5 o
a =100 m-s? Ax=0,10m =0,10 m
Whet = AEk v
FretAxcos8 = ¥ m(vi — vi?)
Fnet(0.1)cos0°® = % (2)(62 - ('4)2) v
Fret = 200 N v
OPTION 6/OPSIE 6
WEST POSITIVE/WES POSITIEF:
For Y/Vir Y:
vi= vi + alt v = vi2 + 2alx Ax = (V' Vi Jﬂ.t
6=4+a(0,1) (-6)2 = (4)? + 2(-100)Ax = (‘6 +4)(0,1)
a=-100 m-s=2 Ax=-0,10m =-0,10 m
Whet = AE v
FretAxcos8 = %2 m(vi2 — vi?)
Fret{0.1)c0s0° = % (2)((-6)2 — (4)?) v/
Fret = 200 N v
- SIC
DEPA?%%N;;%’NBA
STIVATE BAG X895, PRETORIA 0001

G 2020 -1 30

APPROVED MARKING GUIDELINE
PUBILIC EXAMINATION

Copyright reserved/Kopiereg voorbehou
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QUESTION 5/VRAAG §

5.1 Marking criteria/Nasienkriteria
If any of the underlined key words/phrases in the correct context is omitted deduct
1 mark. /Indien enige van die onderstreepte sleutel woorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.
ACCEPT/AANVAAR
For isolated system:
¢ Closed system/Geslote sisteem.
» Only conservative forces act on the system/Slegs konserwatiewe kragte werk in
op die sisteem.
* No external forces act on system/Geen eksterne kragte werk in op die sisteem.
The total mechanical energy in an isolated system remains constant / the
same. vV
Die totale meganiese energie in 'n geisoleerde sisteem bly konstant /
dieselfde.
OR/OF
The sum of the kinetic and gravitational potential energies in an isolated
system remains constant/the same.
Die som van die kinetiese en gravitasie potensiéle energie in 'n
geisoleerde/geslote sisteem bly konstant/dieselfde. (2)
5.2 NOTE/LET WEL
* Mass may be omitted during substitution. /Massa mag uitgelaat word tydens
vervanging.
) e [f equations of motion are used. Max 1/3 for correct answer. / Indien
s <| o bewegingsvergelykings gebruik word. Maks 1/3 vir korrekte antwoord.
= Z| m | OPTION 1/OPSIE1
g % P! | EP/mech topimeg bo = E Qimech ground imeg grond % .
g 3¢ g_’i (Ep + Ex)propivo = (Ep + Ek)amottomionder } Any one/Enige een
= = 2 C% (mgh + ¥amv?)propibo = (Mgh + Yamv2)ajbottomionder
2 L E(Dz| |(2(9.8)5)+0=0+ %22 v
5 ., 3195 [w=990ms" v (9,899)
o Y
Z = Zjz7| | OPTION 2/OPSIE2
il g1 P| | AEp+AEK=0 }/ Any one/Enige een
= gl ol | (mghs- mghi) + ¥%2m(vZ — vi?) = 0
m 2] 05 | 0-(2)(9.8)X5) + X(2(vA—0) v =0
o = [ vy= 9,90 m-'s”! v (9,899) (3)
5.3 POSITIVE MARKING FROM QUESTION 5.2.
POSITIEWE NASIEN VANAF VRAAG 5.2.
OPTION 1/OPSIE 1
Whet = AEK
W = Yamve? - emvi? v'Any one/Enige een
Wh + Wr + Wy= Ymve? - Yamvi?
fAxcosB = ¥am(ve- vi?)
f(10)cos180° v'= ¥4(2)(4% — 9.902) v/
f=82NVv
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief %
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OPTION 2/OPSIE 2
Whe = AEk + AEp .

We = Vomve - Yamvi2 v'Any one/Enige een
Wi + Wr= Zmve - Yamvi?

fAxcosB = Yam(v — vi?) + mg(hr— hi)

f(10)cos180° v'= ¥4(2)(42 - 9.902) + 0 v

f=82Nv (4)
5.4 LEFT NEGATIVE/LINKS NEGATIEF
FretAt = Ap , ACCEPT/AANVAAR
FretAt = mvi- mvi =v'Any one/Enige een Impulse/Impuls = mAv
FretAt = m(vi- vi)
-14=2(vi—4) v
vi=-3ms’
4
AEk = Yamvp - Yamvi2 v/
= Vo(2)(-3)2 - 42] v/ Do not penalise if +3 is substituted.
=7Jv Moenie penaliseer indien +3 vervang is.
ACCEPT/AANVAAR
AEk = YomvP - Yomvi2 v/
= Y5(2)(0)2 = (-3)?] v Do not penalise if +3 is substituted.
=9Jv Moenie penaliseer indien +3 vervang is.

RIGHT NEGATIVE/REGS NEGATIEF
FretAt = Ap

FretAt = mvi- mvi =v'Any one/Enige een
FretAt = m(vs- vi)

14 = 2(vi — (-4)) vV

ACCEPT/AANVAAR
Impulse/lmpuls = mAv

vi=3m-s’
N
AEk = :/zm\"z ';/sz‘Z 2‘/ Do not penalise if +4 is substituted.
=24 31‘[{3) = (-4’1 v Moenie penaliseer indien +4 vervang is.
=-7
ACCEPT/AANVAAR
AEk = :/mez -;/zmviz v Do not penalise if +3 is substituted.
= Y(2)(0)2 = (-3] v Moenie penaliseer indien +3 vervang is.
=9Jv (5)
[14]
DEPARTMENT
EDUCAT%':,BAS‘C
PRIVATE BAG X895, PRETORIA 0007
2021 -11- 39
| APPROVED MARKING BUIDELINE
L PUBLIC EXAMINATION
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QUESTION 6/VRAAG 6

6.1 v=fAv

340 = 680A v

A=05mv (3)
6.2 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 change in frequency/pitch/wavelength of the sound detected by a listener
because the sound source and the listener have different velocities relative to
the medium of sound propagation. v'v'

Die verandering in frekwensie/toonhoogte/qolflengte van die klank waargeneem

deur 'n luisteraar omdat die klankbron en die luisteraar verskillende snhelhede
relatief tot die medium van klank voortplanting het.

OR/OF

An (apparent) change in observed/detected frequencv/pitch/wavelenath. as a
result of the relative motion between a source and an observer (listener), v' v’
'n (Skynbare) verandering in waargenome frekwensie/toonhoogte/qolflengte as

INN3CIND ONNEYR GIAOUddY

4"

0€ -it- 120t

gevolg van die relatiewe beweging tussen die bron en ‘n waarnemer/luisteraar. (2)
6.3.1 Decreased/Afgeneem v (1)
6.3.2  Increased/Toegeneem v (1)
6.4 POSITIVE MARKING FROM QUESTION 6.1/
POSITIEWE NASIEN VANAF VRAAG 6.1
OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
+ +
f=rVif ORf =Y fv f=r=Vif ORf =Y fv
TV, V-V, Vv, V-V,
v v+0
A (v-vs) .
v v
g % 340 _ [(340+0 680"
23 0,5-0,05 40 -v
o|m?
» Qg
e 340 _ ( 340+0
3|05 = 680
.E"‘ a - 0,45 340 - Ve
2139
8l%y vs =34 mst v (33,67 - 34,04)
2 &l Lw=34ms1v (33,67 -34,04)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief %
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OPTION 3/OPSIE 3 OPTION 4/OPSIE 4
v+t +
= tf ORf=—Y v [f=22Yf ORf =V fv
ViV, V=V, viv, V=V,
v (v+0}v ;’;)\:V?A
P I 1= 1A2
Ao V=V, ks (600)(0.5) = 1(0.45) v
1 _(v+03} 1 fL= 755,56 Hz
Ao \V=vg A
340+0 r
75556 = "~ 1680 v
340-v_/
1 _ (34040 | 1 Vs= 34 mstv (33,67 - 34,04)
0,45 |(340-v, )05
vs =34 ms' v (33,67 - 34,04)
QUESTION 7/VRAAG 7
7.1.1  Added/Toegevoeg v
7.1.2 | NOTE/LET WEL
Ignore signs of the charges./ Ignoreer tekens van die ladings.
=2
Qe
_ —195x1 () v
-16x107"
=1,22x 10" v (1,21875 x 10"?)
7.1.3 | Marking criteria/Nasienkriteria
If any of the underlined key words/phrases in the correct context is omitted deduct
> 3| O 1 mark./Indien enige van die onderstreepte sleutel woorde/frases in die korrekte
g aAl'm , )
= g| w| LKkonteks uitgelaatis, trek 1 punt af.
= m m% The (electrostatic) force experienced per unit positive charge placed at that
i ™~ W H
= U"{ point.
= By g ?5% Die (elektrostatiese) krag per eenheid positiewe lading wat by die punt
2 oz 8lpZ| geplaasis.
= voaid
D s PR0
o 2 9% NOTE/LET WEL (1 mark for:/1 punt vir:)
& s : ; . ; f . .
S 2t 3 An electric field is a region of space in which an electric charge experiences a
o g wl force.
& 21 OF  'n Gebied in die ruimte waarin 'n elektriese lading 'n krag ondervind.
71.4

E-KQ
r

_(9x10°)(195x107°)
(05)°
=7,02x 104 N-C' v

(5)
[12]

(1)

3)

(2)

3
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OPTION 1/OPSIE 1
Marking criteria/Nasienkriteria:

¢ Coulomb's Law formula/Coulomb se formule v
e Correct substitution for Fq1 OR Fy into kQLQz v
r
Korrekte substitusie van Fq;OF Fyzin %
-

e Correct substitution of 1,38 N for F ) /Korrekte substitusie van 1,38 N vir Fiepv’

e Subtracting (vector addition) electrostatic forces /Aftrek (vektoraddisie) van
elektrostatiese kragte v

¢ Final answer/Finale antwoord: 1,11 x 107 C v (1,106 x 107 C)

Femet) = Fq2 + Fqt1

DRI AT N

r r
(9x10°)(195x10)q, |, (¥ (9x10°)(195x10°)q, ),
(0,03)? (0,05)?
q2=1,11x 107 C v (1,106 x 107 C)

1,38 = [+

OPTION 2/OPSIE 2
Marking criteria/Nasienkriteria:

. E:.k??_\/

e Correct substitution of 7,08 x 10° N-C'/Korrekte substitusie van 7,08 x10° N-C7v"

kQ
e Correct substitution for Eq1 OR Eg; into r22 &

kQ
Korrekte substitusie van Eq1 OF Eq2 in r22

* Subtracting electric fields/Aftrek van elektriese velde v
» Final answer/Finale antwoord: 1,11 x 107 C v' (1,106 x 107 C)

_F 138

q 195x107
= 7,08 x 105 N-C! (707692,30)

Enet = Eq2 + Eq1

4
7,08x10° = (+ko—22) + (—I—(g—‘)v”
.

_ ([, ©x10°), ) (Y (©9x10°), ),
(0,03)° (0,052
q2=1,11x 107 C v (1,106 x 107 C)

DEPARTMENT OF BASIC
EDUCATION

PRIVATE BAG X895, PRETORIA 0001

S 282? "”' 30
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QUESTION 8/VRAAG 8

8.1.1
8.1.2
8.2

8.3

8.4

12V v
0 (V)

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/ffrases in die korrekte
konteks uitgelaat is, trek 1 punt af.

The rate at which work is done or eneray is expended/transferred.

Die tempo waarteen arbeid verrig word of energie oorgedra word.

OPTION 1/OPSIE 1

P=IRv
5,76 = (1.22R v’
R=4Q Vv
OPTION 2/OPSIE 2
P=VIl
5,76 = V(1,2)
V=48V
v2 /\‘ V - |R ,
P== 48=(12)R Y
R=4Qv
2
576= (48)
R
R=4Qv
POSITIVE MARKING FROM QUESTION 8.3
POSITIEWE NASIEN VANAF VRAAG 8.3
OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
A_1,1 __RR;
R, R R, PR, +R,
T 1, R - (6)84)
R, 6 84 P 6+84
Rp = 3,5l Q Ro=3,50
Rr=35+4v Rr =35+4v
=750V =75Qv

DEPARTMENT OF Easacﬂ

EDUCATION

PRIVATE BAG X895, PRETORIA 0007
2021 -11- 3

APPROVED MARKING GUIDEL NE

PUBILIC EXAMINAT ON l

Copyright reserved/Kopiereg voorbehou

(1)
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8.5 POSITIVE MARKING FROM QUESTION 8.3
POSITIEWE NASIEN VANAF VRAAG 8.3
CALCULATE Vr/BEREKEN Vp CALCULATE V./BEREKEN V2
Marking criteria/Nasienkriteria Marking criteria/Nasienkriteria
e Formula/Formule: e  Substitution to calculate lpranch oF ratio
V=IRY of Ryrancn/Vervanging om liax of
¢ Substitution to calculate Vp/ verhouding van Rtax te bereken. v
Vervanging om V, te bereken.v ¢  Substitution to calculate V2 /
Vervanging om V. te bereken.v’
+ Final Answer/Finale antwoord: 3 Vv
OPTION 1/0OPSIE 1 _V
Vo= IR PI= R
= (1,2)(3,5) ¥ 42
=42V Ml =37"
OPTION 2/OPSIE 2 ’
P, =V =0,5A
X
e
p = (0,5)(6) ¥
legq = —x12 =3VVv
14,4
=0,7A
Vea = IR OR/OF
=(0,7)(6) v
=42V >
OPTION 3/OPSIE 3 R24:Re= 2,4:6V
€ =I(R+r) T = 2:5
12=1,2(7,5+7r) V2a:Ve = 1,2:3VV
r=250 V2a=3VVY
Vp=12-1,2(25+4) V=42V —!

OPTION 4/OPSIE 4

CALCULATION OF lg 40 AND V2/BEREKENING VAN I 40 EN V2

6 35
ls40 (14,4J(1,2) ORIOF (8’4J(1,2)
= 0,5 AvvY
Vo =IRV
=(0,5)(6) v
=3VYV
OPTION 5/OPSIE 5
Vx=IR Vext = IRext
=(1,2)(4) =(1,2)(7,9)
=48V =9V

N e—

Vp=9-48v =42V

Vsaa = IR
42=1(8,4)v
1=0,5A

V2=IR Y
=(0,5)(6) v
=3VV

DEPARTMENT OF BASIC
EDUCATION

PRIVATE BAG X895, PRETORIA 0001
s 2021 -11- 39
APPROVED MARKING GUIDELINE

PURLIC EXANMINATION

(5)

Copyright reserved/Kopiereg voorbehou
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8.6 Decreases/Neem af v
Total resistance decreases. / Totale weerstand neem af. v
Current increases. /Stroom neem toe. v’
Vinternal /Internal voltage (“lost volts”) increases. /Interne potensiaalverskil neem
toe. v’
Vexernat/€xternal voltage decreases. /|Eksterne potensiaalverskil neem af.

NOTE/LET WEL
Do not penalise if "total” is omitted. / Moenie penaliseer indien ‘totaal’
uitgelaat is nie. DEPARTMENT OF BASIC (4)
EDUCATION [19]
PRIVATE BAG X825, PRETORIA U001
QUESTION 9/VRAAG 9 s 2020 -N- 30 4
e o . Y
9.1 Sliprings/Sleepringe APPROVED MARKING GUIDEUINE
ACCEPT!AANVA& PUBLIC ?’Kﬁﬁffiﬁﬁfﬂﬂm
Split ring/slip ring commutator /splitring/sleepring kommutator (1)
9.2 Y to/na X v'v (2)
9.3 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 eneray as
an equivalent DC potential difference.

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

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 eneragie verbruik as die

ekwivalente/soortgelyke WS-potensiaalverskil. (2)
9.4 OPTION 1/OPSIE 1 OPTION 2/OPSIE 2 OPTION 3/OPSIE 3
2

Vrms!wgk = % | maximaks = % Pave = V"“"s

= 100 =10, 100

V2 25 2
= = v'=
=70,71 V. =4A 25 200 W
Vins | Pave = Vimslrms ¥
e = 2 g = i e T Jmee
200 = | — |[lms ¥
_ 70,71 4 4]
25 == lims = 2,83 AV

>283 A~ -Z\ESA/
ACCEPT/AANVAAR oo
If subscipts omitted in
V=IR
Indien onderskrifte
uitgelaat isin V = IR (4)

Copyright reserved/Kopiereg voorbehou 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 _ Vrﬁ'ns!wgk v Pa\.e = Vnnslrms v Pavefgem = lrzms)‘wgkR o
ave/gem R = (70,71)(2,83) = (2,83)2(25) v
7077 v =200,22 W v
= = v’ =200,11 W v
= 200,00 W v (200 W)

OPTION 4/OPSIE 4

—_ lmax Imaks

|n'nsa’w k =
g =
2 1
[ [ DEPARTMENT OF BASIC |
283 = mx Errids sy
' -\f2 PRIVATE BAG X205, PRETORIA GGRY

o - 2

Imaximaks = 4 A

Vma)dmakslmaxfmaks oy

Paveigem =

APPROVED MARKING GUIDELINE |
_ (100)(4 % PUBLIC EXAMINATION |
2

9.6 n

-200

v

Marking criteria/Nasienkriteria
¢ 2waves v
2 golwe
¢ Period of wave is 0,05 s v/
Periode van golfis 0,05 s
¢ Amplitude =200 V v/ (3)
[15]
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QUESTION 10/VRAAG 10

10.1 Marking criteria/Nasienkriteria

If any of the underlined key words/phrases in the correct context is omitted deduct
1 mark./Indien enige van die onderstreepte sleutel woorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

The minimum frequency of light needed to eiect electrons from a metal /

surface. v'v

Minimum frekwensie van lig benodig om elektrone vanaf 'n metaal / opperviak

vry te stel. (2)
10.2 Greater than/Groter as v'v/ (2)

10.3 | OPTION 1/OPSIE 1
E = Wo + Ekmax ¥
1
=({— v -19y 14
b= (5 35705 ) ¥ (2301X107%) ¥ + 10,40 10
=451 x 10'% (Hz)v" (45,1 x 10" Hz)
OPTION 2/OPSIE 2

m:.1_\/
h

f,=104x10"Y  _ 1
2301x10" -0 v 6,63x10°%*
fx = 4,51 x 10"° (Hz) v (45,1 x 10" Hz)
OPTION 3/OPSIE 3
E = Wo + Ex(max) v
hf = hfy + Ek(max)
6.63 x 10-3 f, v'= (6.63 x 10-3)(10.40 x 10"4)v'+ 23,01 x 10°1° v

fx = 4,51 x 10" (Hz)v (45,1 x 10" Hz ) (5)
10.4
10.4.1  No effect/Geen effek nie v (1)
10.4.2 Increases/Verhoog v (1)
10.4.3 No effect/Geen effek nie v’ [g 12)]

TOTAL/TOTAAL: 150

T
T T OF BASIC |
DEPAR DUCATION __ .

TOH Hia B
PRIVATE BAG *Bos, PRET OFLa 000

2021 - A
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