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QUESTION 1/VRAAG 1

1.1 AvVY 2)
1.2 Bvv (2)
1.3 DvVv 2)
1.4 Bvv 2)
1.5 Cvv 2)
1.6 DvVv 2)
1.7 B or/of Fv'v (2)
1.8 A or/of VvV (2)
1.9 DvY 2)
110 DvVY 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 line unless
a (non-zero) resultant/net /unbalanced force acts on it. v'v/

'n Liggaam sal in sy toestand rus of uniforme beweging in 'n requit lyn
volhard, tensy 'n (nie-nul) resulterende/netto/ongebalanseerde krag daarop

inwerk.
2.2 N = Accept force diagram/
Aanvaar kragtediagram
N F
fi
w
fi
Accept/Aanvaar
N F
w
v
fi
Wi W,

Accepted labels/Aanvaarde benoemings
Fq/ Fw/ weight / mg /196 N / gravitational force
F,/ Fw/ gewig / mg /196 N / gravitasiekrag
E Fa/ Applied force
F+/ Toegepaste krag
f | (kinetic) Friction /(kineties)wrywing / F¢/ f /18 N/ F, / f
Fn/ Normal / Normaal / 169,74 N

w

Notes/Aantekeninge:

e 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.

e 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.

e Any other additional force(s) deduct 1 mark. / Enige ander addisionele krag(te)
trek 1 punt af.

o 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.
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2.3

2.4

2.5
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OPTION 1/OPSIE 1

Positive up the incline/Positief opwaarts teen skuinsviak

Fret = Ma NOTE/LET WEL
+fi +wy = ,

:; ?ﬁfk) Vl/”(_wrlga: ma. v"Any one/Enige een Free= 0 vV

F - (fc + W) = ma F=fiotwy v

F -[18 + (20)(9,8)(sin309)] v =0 v

F=116 NV

OPTION 2/OPSIE 2
Positive up the incline/Positief opwaarts teen skuinsvlak

Whet = AE¢ v
FAxcos0° + fAxcos180° + wAxcos120° v'=0 v DIVOTEHO' E/T/WEL

FAx = 18Ax + (20)(9,8)AX(0,5) FAx = fAx + WAX(0,5) vV
F=116 N v

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

POSITIVE MARKING FROM QUESTION 2.4/
POSITIEWE NASIEN VANAF VRAAG 2.4

OPTION 1/OPSIE 1
Up the incline positive/Teen skuinsvlak op positief

Fret = ma
-116 = 20a v
a=-580m-s?
v ]
Vi = Vi© + 2aAX v Vi = v +At Vi = v +At
0 =(2)*+ (2)(-5.8)Axv" | 0 =2 + (-5,8)At 0=2+(-5,8)At
Ax=0,34mVv At=0,34s At=0,34s
OR/OF OR/OF
FredAt = m(vs — v)) FretAt = m(vs — v))
(-116)At = (20)(0 — 2) (-116)At = (20)(0-2)
At=0,34 s At=0,34s
Ax = VAt + ¥ aAt® v/ Vi +V,
=(2)(0.34) + %(-5,8) (0,34’ | M = | ——— ALV
=0,3dmv
_ [2 + Ojo,34‘/
2
=0,34dmv

Please turn over/Blaai om asseblief
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OPTION 1/OPSIE 1
Down the incline positive /Teen skuinsvlak af positief
Fnet = Mma
116 =20a v
a=5,80m-s>
v V
Vi° = Vi© + 2aAx v Vi = Vi + alt Vi = Vi + aAt
0 =(-2)%+ (2)(5.8)Axv" | 0 = -2 + (5,8)At 0 =-2 + (5,8)At
Ax=-0,34 m At=0,34s At=0,34s
Distance = 0,34 m v | OR/OF OR/OF

Afstand

FredAt = m(vs — v))
(116)At = (20)(0 — (-2))
At=0,34 s

AX = Vit + Y% alAt? v
= (-2)(0,34) + 15(5,8)(0,34)*v
=-0,34mv

Distance/Afstand = 0,34 m v

FredAt = m(vs — vj)
(116)At =(20)(0-(-2))

At=0,34 s
AX = (Vi ;ijm v

:(—2 + 0)0’34/
2

=-0,34mv
Distance/Afstand
=0,34dmv

OPTION 2/OPSIE 2
Whet = AEk

FretAXCOSO = Vsm(vi? - V%)
(116)Axcos180° v'= %(20)(0* — 23 v/

v"Any one/Enige een

AX=0,34m Vv

OPTION 3/OPSIE 3
Wet = AEk

AX=0,34m Vv

Wi + Wy = ¥amve - Yemvi?
fAxcos® + (mgsin30°)Axcos® = am(vi - vi?)
(18)Axcos180° + (20)(9,8)sin30°Axc0s180°v = 15(20)(0% — 22) v/

} v'Any one/Enige een

OPTION 4/OPSIE 4
Whet = AEk

AX=0,34m Vv

Wi + Wy, = 2emvg? - Yamy;?
fAxcos® + mgAxcos120° = Yam(vi - v
(18)Axc0s180° + (20)(9,8)Axc0s120°v = 14(20)(0? — 2%) v/

}\/Any one/Enige een

OPTION 5/OPSIE 5

fAxcos® = mg(hs - hy) + Yam(vi — vi?
18Axc0s180°v = 20(9,8)Ax + ¥4(20)(0°> — 2°) v

AX=0,34m Vv

-18Ax = 196Axsin30° - 40

)j> v'/Any one/Enige een

Copyright reserved/Kopiereg voorbehou
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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™fis nul.

¢ It has constant velocity/no acceleration.

Dit het 'n konstante snelheid/geen versnelling nie. (2)
3.2.1 OPTION 1/OPSIE 1
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF
Ve = vi? + 2aly v Vi = v + 2ally v
(-62,68)” = vi® + 2(-9,8)(-200) v’ (62,68)* = vi® + 2(9,8)(200) v
vi=2,96 mstv Vi =-2,96 m-s™
=296 ms*v

OPTION 2/OPSIE 2

(Emech/meg)ZOO m = (Emech/meg)bottom/onder
(Ep +Exk)200m = (Ep +Ek)bottom/onder }\/Any one/Enige een
(mgh + % mV2)200 m = (mgh + % mVZ)bottom/onder

m(9,8)(200) + ¥om(v®) = 0 + m(62,68) % v/

vi=2,96 mstv

NOTE/LET WEL

Mass may be omitted during substitution.

Massa mag uitgelaat word tydens vervanging.
OPTION 3/OPSIE 3

Wy = AE, + AE .

0 gcmg(hfp' hi)+ ]l>2m(Vf2 _ Vi2) } ‘/Any One/Enlge een
0 = m(9,8)(0 - 200) + %m(62,68> —v?) v
vi=2,96mstv

NOTE/LET WEL

Mass may be omitted during substitution.
Massa mag uitgelaat word tydens vervanging.
OPTION 4/0OPSIE 4

Whet = AEK
FretAXxcos 6 = 1/2m(Vf2 - Viz)} v'Any one/Enige een
mgAxcos 0 = Yam(vi® — vi)

m(9.8)(200) = + ¥m(62,68% — v?) v’

vi=296 mstv

NOTE/LET WEL
Mass may be omitted during substitution.
Massa mag uitgelaat word tydens vervanging. (3)

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


https://www.teachme2.com/matric

Physical Sciences P1/Fisiese Wetenskappe V1

7

DBE/November 2021

NSC/NSS — Marking Guidelines/Nasienriglyne

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 Kklip A te bereken
e  Substitution to calculate At of stone A v/
Vervanging om At van klip A te bereken
e Final answer/Finale antwoord: 6,70 s vV 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/
OPWAARTS AS POSITIEF

Vi = Vv + alt v
-62,68 = 2,96 + (-9,8)At v
At=6,70sv  (6,698)

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
vi= Vv +alit v

62,68 =-2,96 + 9,8At v
At=6,70s v (6,698)

OPTION 2/OPSIE 2
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Ay = Vit + V5 al\t® v

-200 = (2,96)At + ¥ (-9,8)At* v/
At=6,70s v (6,697)

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF

Ay = Vit + V5 alAt® v

200 = (-2,96) At + % (9,8)At? v/

At=6,70s v (6,697)

OPTION 3/OPSIE 3
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF

Ay:(vi +vf]At /

2

+2,96+(—62,68)j AV
2

At=670s v (6,698)

-200 = [

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF

LDy z(vi ;VfJAt v

[— 296+ 62,68)

200= At vV

At=6,70s v (6,698)

OPTION 4/OPSIE 4
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
From 200 m upwards:
Vanaf 200 m opwaarts:
vi= vV +alt v

0=2,96 + (-9,8)At v
At=0,3s(0,302)

From max h downwards:
Vanaf maks h afwaarts:
vi= Vi + alit

-62,68 = 0 + (-9,8)At

At =6,40 s (6,369)
taA=0,3+6,40=6,7s v

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
From 200 m upwards:
Vanaf 200 m opwaarts:
v=v;+aAtv

0=-2,96 + (9,8)At v
At=0,3s(0,302)

From max h downwards:
Vanaf maks h afwaarts:

vi= Vi + alit

62,68 =0 + (9,8)At

At =6,40 s (6,369)
taA=0,3+6,40=6,7s vV

Copyright reserved/Kopiereg voorbehou
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OPTION 5/0OPSIE 5
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
From 200 m upwards:
Vanaf 200 m opwaarts:
vi=Vv+alit v

0 =296+ (-9,8)At v
At=0,3s(0,302)

From 200 m downwards:
Vanaf 200 m afwaarts:

vi = v; + alit

-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=V;+alit v

0 =-2,96 + (9,8)At v
At=0,3s(0,302)

From 200 m downwards:
Vanaf 200 m afwaarts:

vi = v; + al\t

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
FreAt = m(vf - Vi) v

mgAt = m(vi — vi)

gAt = Vi -V

(-9,8)At = (-62,68) — (2,96) v
At=6,69s YV

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
FredAt = m(vi —v;) v

mgAt = m(vi — vj)

gAt =Vi-V;

(9,8)At = 62,68 — (-2,96) v
At=6,69s Y

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

e Formula to calculate Ay of stone B v/
Formule om Ay van klip B te bereken

e  Substitution of t=1,7s v (ta — 5)
Vervangingvant=1,7s (ta—5)

e  Substitution to calculate Ay of stone B v/
Vervanging om Ay van klip B te bereken

e  Substitution to calculate Ay of balloon v/
Vervanging om Ay van ballon te bereken

e Calculating distance between balloon and stone B v
Berekening van afstand tussen ballon en klip B

e Final answer/Finale antwoord: 14,16 m v

(14,11 to/tot 14,16)

OPTION 1/OPSIE 1
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Stone B/Klip B:
Ay = Vit + % aAt® v v

= 2,96(6,7 - 5)+ ¥(-9,8)(6,7- 5)* v

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Stone B/Klip B:

Ay = Vit + V% alAt>v

DBE/November 2021

=-2,96(6,7 - 5) + ¥(9,8)(6,7 - 5)2 4

=-9,13 m (-9,09 to/tot -9,13)
Distance travelled by stone B: 9,13 m
Afstand afgelé deur klip B: 9,13 m

=9,13 m (9,09 to/tot 9,13)

Afstand afgelé deur klip B: 9,13 m

Hot-air balloon/Lugballon
Ay = Vit + V5 aAAt®

Hot-air balloon/Lugballon
Ay = viAt + V5 aA\t®

=296(6,7-5 v +0 =-2,96(6,7-5) v +0
=503 m =-503m

Distance travelled by stone B: 9,13 m

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

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

Copyright reserved/Kopiereg voorbehou

klip B =9,13 +5,03 v
=14,16 m v (14,11 - 14,16)

klip B =9,13 +5,03 v
= 14,16 m v (14,11 - 14,16)
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OPTION 2/OPSIE 2
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Stone B/Klip B:
Vi=V; + alt v
=2,96 + (-9,8)(6,70 — 5)
=-13,7m-s*
Vi = v + 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 = Vit + V5 aA\t®
=-2,96(6,70-5)+0 Vv
=-503m
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)

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Stone B/Klip B:

Vi = V; + alt v

-2,96 + (9,8)(6,70 — 5)

13,7 m-s™

Vi = v + 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 = Vit + V5 aAAt*
=-2,96(6,70-5)+0 Vv
=-503m
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 3/OPSIE 3
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Stone B/Klip B:

v = v; + aidt v

= 2,96 + (-9,8)(6,70 — 5)

=-13,7m-s?
Ay :(vi +vfjAt v

2
+296+(-137)
= 6,70 —5)v
[ ey

=-9,13 m
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 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
enklipB =9,13 +5,03 v

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

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Stone B/Klip B:

vi =V + alt v
=-2,96 +(9,8)(6,70 —5)
13,7 m-s™

Ay :(Vi ;ijAt v

~ (— 2,96+(13,7)j
B 2

(6,70 = 5) v

=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 Vv
=-503m
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 mv' (14,11 -14,16)

Copyright reserved/Kopiereg voorbehou
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OPTION 4/OPSIE 4
UPWARDS POSITIVE/
OPWAARTS POSITIEF:
Stone B/Klip B:
Vi =V; + alt %
=2,96 + (-9,8)(6,70 - 5)
=-13,7m-s™
Balloon's height after 5 s: 214,8 m
Ballon se hoogte na 5 s: 214,8 m

Emech/meg)214,8 m = (Emech/meg)l,Y s

(Ep +Ek)2148m = (Ep +Ex)17s vV

(mgh+Y¥% mv?) = (mgh+Y¥% mv?)y 7

(9,8)(214,9)+%2(2,96)% =
(9,8)h+%4(13,7)* v

~.h=205,67 m

Distance travelled by stone B/
Afstand afgelé deur klip B:
214,8 — 205,67 = 9,13 m

Hot-air balloon/Lugballon
Dy =v.At +LaAt?
=2,96(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+5,03v =14,16 m v
(14,11 to/tot 14,16)

DOWNWARDS POSITIVE/
AFWAARTS POSITIEF:
Stone B/Klip B:
Vi =V +alt v
=-2,96 + (9,8)(6,70 —5)
=13,7 m-s™®
Balloon's height after 5 s: 214,8 m
Ballon se hoogte na 5 s: 214,8 m

(Emech/meg)214,8 m = (Emech/meg)1,7 s

(Ep +Ek)2148m = (Ep +Ek)1,7s ¥

(mgh +%2 mv?) = (mgh + %2 mv?); 7s

(9,8)(214,8)+v5(2,96)% =
(9,8)h+15(13,7)%V

~.h=205,67 m

Distance travelled by stone B/
Afstand afgelé deur klip B:
214,8 — 205,67 = 9,13 m

Hot-air balloon/Lugballon
Dy =v.At +LaAt?
=-2,96(6,70-5) 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

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

Copyright reserved/Kopiereg voorbehou
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OPTION 5/0OPSIE 5
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Stone B/Klip B:

vi= Vi + alt v
=296 + (-9,8)(6,70 — 5)
=-13,7ms*

Whet = AEk v

FretAXCOSO = Yomvy? - Yomv;?

= Yam (v’ vi°)
(9,8)Ahcos 0° = ¥5(13,7° = 2,96%) v/
Ah=9,13 m

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

Hot-air balloon/Lugballon
DAy = v, At +1aAt?
=2,96(6,70-5) v +0
=503 m
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 to/tot 14,16)

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Stone B/Klip B:

vi = v; + alt v
=-2,96 + (9,8)(6,70 — 5)
=13,7 m's™

Whet = AEK v

FretAXCOSO = Vsmvi? - Yomv;?

= Yam(ve- V%)
(9,8)Ahcos0° = ¥%(13,7% — 2,96°) v/
Ah=9,13 m

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

Hot-air balloon/Lugballon
DAy = v, At +1aAt?
=-2,96(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
Dy =v,At +1aAt® v

v v 1

= (296-2,96)(1,7) +

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

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

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Dy =v,At +1aAt® v
v v 1
=(296-2,96)(1,7) +

=14,16 m v

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

Copyright reserved/Kopiereg voorbehou
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OPTION 7/OPSIE 7
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Ay = viAt + V2 alAt® v %
= (2,96)(1,7) + % (-9,8)(1,7)* v
=-9,13 m
Distance travelled by stone B: 9,13 m
Afstand afgelé deur klip B: 9,13 m

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Ay = Vit + V2 aAt*Y v
= (-2,96)(1,7) + ¥%(9,8)(1,7)> v
=9,13 m

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

Height of balloon from the ground = 200 + (6,7)(2,96)v" = 219,83 m
Hoogte van ballon vanaf die grond:

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

Afstand tussen B en die ballon: (6)
3.3 UPWARDS POSITIVE DOWNWARDS POSITIVE

OPWAARTS POSITIEF AFWAARTS POSITIEF

A A

Balloon/ -

_ ballon E o0 >
E o Time/Tyd (s)
Q D
‘0 (72}
&
o c
c 8
2 @
@ g
o

0 Time7'[yd (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]
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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.

4.2 OPTION 1/OPSIE 1

Y Exi = > Exs
Yomyv?: + Yampv?,

vamyvi + emyv
Y(10)(2)* +

W—+4ms
vy=4ms?v west/wes v

=1omyv 7 + Yempvl,
= Yamyvi +Yamyvy
1/2(2)v?y v=0+36Y

v'Any one/Enige een

ACCEPT/AANVAAR: left/links

OPTION 2/OPSIE 2

Exi =Y. myvy”
36 =1 (2) v
=6m-s?

2Pi = 2ps

MiVyi + MoV = M1V + MoVos

MyVyi + MyVyi = MxVys + MyVys

(10)(2) + (2) vV =0+ (2)(6) v
=-4m-s?

vy =4ms' v westiwes”

v'Any one/Enige een

ACCEPT/AANVAAR: left/links

OPTION 3/OPSIE 3

Eki=% mYVf
36 = 1 (2) v
vi=6m-s?
Apx = -Apy

My(Vxs - Vxi) = - My(VyRd Vvi)
(10)(0 - 2)‘/ =-(2)(6—vy) v
VYf 4 m-s?

=4mstv west/wesv

} v'Any one/Enige een

ACCEPT/AANVAAR: left/links

Copyright reserved/Kopiereg voorbehou
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4.3

POSITIVE MARKING FROM QUESTION 4.2 FOR Y; OPTIONS 1, 3and 6

POSITIEWE NASIEN VANAF VRAAG 4.2 VIR Y; OPSIES 1,3 en 6

OPTION 1/OPSIE 1

For Y/Vir Y:
FretAt = Ap v'Any one/
FredAt = m(vs — vi)_J Enige een

Fret (0,1) = 2{6 - (-4)} v
Fnet 200 N ‘/

EAST POSITIVE/OOS POSITIEF:

WEST POSITIVE/WES POSITIEF:
For Y/Vir Y:

FredAt = Ap v'Any one/
FredAt = m(vs — vj) Enige een
Fret (0,1) =2(-6-4) vV

Fret =-200 N

Fret =200 N v

OPTION 2/OPSIE 2

For X/Vir X:

FretAt = Ap } v'Any one/
FredAt = m(vs — v;) Enige een
Foet (0,1) = 10(0 - 2) v

Fret =-200 N

Fret = 200 N v

EAST POSITIVE/OOS POSITIEF:

WEST POSITIVE/WES POSITIEF
For X/Vir X:

FredAt = Ap v'Any one/
FredAt = m(vs — vj) Enige een
Fret (0,1) = 10{0 - (-2)} v

Fret =200 N v

OPTION 3/OPSIE 3

For Y/Vir Y:
vi= Vv + alit
6=-4+ a(O,l)
a =100 m-s™
Fret=ma v’
=2(100) v
=200 N v

EAST POSITIVE/OOS POSITIEF:

WEST POSITIVE/WES POSITIEF
For Y/Vir Y:

vi = vj + alit
-6=4+2a(0,1)
a=-100 m-s™
Fret =ma v
= 2(-100) 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:
vi=v; + alit vi=V; + alit
0=2+ a(O,l) 0=-2+ a(O,l)
a=-20m-s? a=20ms?
Fret = ma v’ Fret = ma v’

= 10(-20) v =10(20) v

=-200 N Fnet =200 N v
Fnet = 200 N \/
OPTION 5/0OPSIE 5
EAST POSITIVE/OOS POSITIEF:
For X/Vir X:
vi= v + alt Vi = V2 + 2alAx (V ;V )
0=2+a(0,1) 0 = (2)% + 2(-20)Ax (sz (0,2)
a=-20m-s? Ax=0,10 m =0,10 m

Whet = AE, v
FretAxcosB = 2 m(vi — vi?)

Fret(0,1)c0s180° = 5 (10)(0* — 23) v/

Frnet =

200 N v

Copyright reserved/Kopiereg voorbehou
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OPTION 5/OPSIE 5
WEST POSITIVE/WES POSITIEF:
For X/Vir X:
Vi = Vi + alt vié = v + 2al\x Ax = (Vf ;Vi jAt

_ _ 2 _(0+(=2)
0=-2+a(0,1) 0 = (-2)% + 2(20)Ax == 0D
a=20ms? Ax=-0,10m =-0,10 m

Whet = AE, v
FretAXxcos8 = V2 m(v — Vi)
Frei(0,1)c0s180° = ¥ (10)(0% — 22%) v/
Fnet = 200 N ‘/

OPTION 6/OPSIE 6
EAST POSITIVE/OOS POSITIEF:

For Y/Vir Y:
Vi = v; + alt Vi = vi2 + 2al\x Ax = (Vf ;Vi )At
— 2 _ 2 — 6 - 4

6=-4+a(0,1) (6)% = (-4)® + 2(100)Ax = jo
a=100 m-s? Ax=0,10 m =0,10 m

Wiet = AEK v

FretAXCOSB = % m(vf — vi°)
Frer(0,1)c0s0° = ¥ (2)(6% — (-4)) v

Frnet =200 N v
OPTION 6/OPSIE 6
WEST POSITIVE/WES POSITIEF;
For Y/Vir Y:
Vi = Vi + ait vi? = viZ + 2alx AX = (Vf ;Vi jAt

2 2 -6+4

6=4+a(0,1) (-6)? = (4)® + 2(-100)Ax = ( ; j(o,l)
a=-100 m-s™ Ax =-0,10 m =-0,10 m

Whet = AEy v
FretAXCOsO = V5 m(vi? — V%)
Fret(0,1)c0s0° = % (2)((-6)* — (4)) v
Fret = 200 N v/

Copyright reserved/Kopiereg voorbehou
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QUESTION 5/VRAAG 5

5.1

5.2

5.3

Copyright reserved/Kopiereg voorbehou

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:

o Closed system/Geslote sisteem.

e Only conservative forces act on the system/Slegs konserwatiewe kragte werk in
op die sisteem.

e 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.

NOTE/LET WEL
e Mass may be omitted during substitution. /Massa mag uitgelaat word tydens
vervanging.
e If equations of motion are used. Max 1/3 for correct answer. / Indien
bewegingsvergelykings gebruik word. Maks 1/3 vir korrekte antwoord.

OPTION 1/OPSIE1

E P/mech top/meg bo = E Q/mech ground /meg grond

(Ep + Ek)P/top/kz)o = (Ep + Ek)Q/bottom/ondezr }‘/Any one/Enige een
(mgh + ¥2mv*)psopbo = (MG + ¥2mMVv?)qjbottom/onder

(2)(9,8)(5)+0 =0+ 1/2(2)Vf2 v
vi= 9,90 m-s™ v (9,899)

OPTION 2/OPSIE2

AEp + AE¢ =0 , }/Any one/Enige een
(mgh; - mgh;) + Yam(vi” —vi°) =0

0 - (2)(9,8)(5) + ¥(2)(v = 0) v =0

vi= 9,90 m-s™ v (9,899)

POSITIVE MARKING FROM QUESTION 5.2.
POSITIEWE NASIEN VANAF VRAAG 5.2.

OPTION 1/OPSIE 1

Whet = AEk

W = Yomve® - Yomv;® v'Any one/Enige een
Wi + Wi + Wy= Yamvi? - omv;?

fAxcos® = am(vi- vi?)

f(10)c0s180° v'= ¥4(2)(4% — 9,90%) v/

f=82NV

Please turn over/Blaai om asseblief
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OPTION 2/OPSIE 2
Wi = Ysmvi - Yamvi2 v'/Any one/Enige een
Wy + Wi = Yamve - Yomvi?
fAxcos® = ¥am(vi® — vi?) + mg(hs — h)
f(10)cos180° v'= ¥(2)(4° — 9,90 + 0 v/
f=82NV
54 LEFT NEGATIVE/LINKS NEGATIEF
FreiAt = Ap ACCEPT/AANVAAR

FretAt = mvi- mv; >=v"Any one/Enige een

Impulse/Impuls = mAv

14 =2(vi=4) v
vi=-3m-s*
Ny
AEx = Yomv¢® - Yomvy? v/
= 15(2)[(-3)? - 4°] v Do not penalise if +3 is substituted.
=731V Moenie penaliseer indien +3 vervang is.
ACCEPT/AANVAAR
AEk = Yamv¢® - Yamvi? v/
= 15(2)[(0)% = (-3)?] v Do not penalise if +3 is substituted.
=9Jv Moenie penaliseer indien +3 vervang is.

RIGHT NEGATIVE/REGS NEGATIEF

FnetAt = Ap
FretAt = mvi- mvi >~v'Any one/Enige een
FretAt = m(Vf - Vi)

14 = 2(vs = (-4)) vV

vi=3m-s™

Y

ACCEPT/AANVAAR
Impulse/Impuls = mAv

AEk = Yamvy? - Yomvi? v/

=73V

5 ) Do not penalise if +4 is substituted.
=%(2)[(R)" = (4] v Moenie penaliseer indien +4 vervang is.

ACCEPT/AANVAAR

AEg = Yamvy® - Yomv? v/

=9]Vv

5 ) Do not penalise if +3 is substituted.
= %(2U0)" = (-3)7] v Moenie penaliseer indien +3 vervang is.

Copyright reserved/Kopiereg voorbehou
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QUESTION 6/VRAAG 6

6.1

6.2

6.3.1
6.3.2

6.4

v=fAv
340 = 680A v
A=0,5mV

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/golflengte van die klank waargeneem
deur 'n luisteraar omdat die klankbron en die luisteraar verskillende snelhede
relatief tot die medium van klank voortplanting het.

OR/OF

An_(apparent) change in observed/detected_frequency/pitch/wavelength, as a
result of the relative motion between_a source and an observer (listener). v'v/
'n_(Skynbare) verandering in waargenome frekwensie/toonhoogte/golflengte as
gevolg van die relatiewe beweging tussen die bron en 'n waarnemer/luisteraar.

Decreased/Afgeneem v/
Increased/Toegeneem v

POSITIVE MARKING FROM QUESTION 6.1/
POSITIEWE NASIEN VANAF VRAAG 6.1

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
+ +
f=V"Vif ORf =Y fv f=2"Vit ORf =Y fv
ViV, V-V, ViV, V-V,
v v+0
1 f
A (V_Vs) s

340 _ [340+o Jeso

045 (340-v,

Vs =34 mstv (33,67 - 34,04)

Ve=34mstv (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
Vv, v

f - fORf = fv f f. OR f = fv
VEV, V-V, VESVA V-V,
v_[v+0jv }’1)\:V2”\
'V N sh1 = TLA2
Mo \V-Vs )R (600)(0,5) = ,(0.45) v
v f_= 755.56 Hz

Vs =34mstv

v v
_ 340+0 i\/
340-v/ ) 05
1 _ 340+0 i
0,45 340-v, ) 05

(33,67 - 34,04)

QUESTION 7/VRAAG 7

7.1.1

7.1.2

7.1.3

7.1.4

Copyright reserved/Kopiereg voorbehou

Added/Toegevoeg v

NOTE/LET WEL
Ignore signs of the charges./ Ignoreer tekens van die ladings.

= g v
e

-6
-195x10 v
-16x10™"

=1,22 x 10" v (1,21875 x 10%)

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 (electrostatic) force experienced per unit positive charge placed at that
point.

Die (elektrostatiese) krag per eenheid positiewe lading wat by die punt
geplaas is.

NOTE/LET WEL (1 mark for:/1 punt vir:)

An electric field is a region of space in which an electric charge experiences a
force.

'n Gebied in die ruimte waarin 'n elektriese lading 'n krag ondervind.

e-KQ v
r

_(9x 109)(195 x 1076) v
(0,5)
=7,02x10*N-Ctv

Please turn over/Blaai om asseblief
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OPTION 1/OPSIE 1
Marking criteria/Nasienkriteria:
e Coulomb's Law formula/Coulomb se formule v/

o T
e Correct substitution for Fy; OR Fy, into leQz v
;

o _k
Korrekte substitusie van Fq,OF Fgoin %
r
e Correct substitution of 1,38 N for Fe /Korrekte substitusie van 1,38 N vir Fey”
e Subtracting (vector addition) electrostatic forces /Aftrek (vektoraddisie) van
elektrostatiese kragte v’

e Final answer/Finale antwoord: 1,11 x 10" C v (1,106 x 10" C)

I:E(net) = qu + I:ql

1,38 v'= (+ erle2j+(_ KQ.Q, j/

;
(9x10°)(195x107°)q, N V(9x10%)(195x10°)q, |,

(0,03)° (0,05)°
02=1,11x 107 C v (1,106 x 107 C)

1,38 = [+

OPTION 2/OPSIE 2
Marking criteria/Nasienkriteria:

[ ] E = k—(zg \/
r
e Correct substitution of 7,08 x 10° N-C*/Korrekte substitusie van 7,08 x10° N-C*v~
k
e Correct substitution for Eq; OR Eg into 22 v
kQ,

Korrekte substitusie van Eq; OF Eg in 7

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

F _ 138

q 195x10°°
=7,08 x 10° N-C* (707692,30)

Enet = Eq2 +AEq)
r2

v
7,08 x 10° = (+ 22
r
_(,0x10°)q, |, (Y (9x10%)q, ),
(0,03)? (0,05)?
q,=1,11x 107 C v (1,106 x 107 C)

Please turn over/Blaai om asseblief
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QUESTION 8/VRAAG 8

811 12VV (1)
812 0(V)V 1)
8.2 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 rate at which work is done or energy is expended/transferred.

Die tempo waarteen arbeid verrig word of energie oorgedra word. (2)
8.3 OPTION 1/OPSIE 1
P=I'RY
576 =(1,29R v
R=4QVv
OPTION 2/OPSIE 2
P=VI
576 =V(1,2)
V=48V
V2 /\ VIR Y
=77 48=(12R Y
) R=4QV
576= 48,
R

8.4 POSITIVE MARKING FROM QUESTION 8.3
POSITIEWE NASIEN VANAF VRAAG 8.3

OPTION 1/OPSIE 1

1 1 1
= 4 =
R, R, R,
1.1 1,
R, 6 84
Rp:&iQ
Rr=35+4Y
=75QVv

OPTION 2/OPSIE 2

_ Rle
* R, +R,
SOCY
6+84
Rp=3f()
RT = 315 +_4‘/
=75 v

Copyright reserved/Kopiereg voorbehou
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8.5

POSITIVE MARKING FROM QUESTION 8.3

POSITIEWE NASIEN VANAF VRAAG 8.3

CALCULATE Vp/BEREKEN Vp
Marking criteria/Nasienkriteria
e Formula/Formule:
V=IRY
e Substitution to calculate Vp/
Vervanging om V, te bereken.v’

e  Substitution to calculate V,/

CALCULATE V.,/BEREKEN V,

Marking criteria/Nasienkriteria

e  Substitution to calculate lyancy OF ratio
of Rpranch/Vervanging om lgi of
verhouding van Ry te bereken. v/

Vervanging om V, te bereken.v’
e Final Answer/Finale antwoord: 3 Vv’

OPTION 1/OPSIE 1 Y
Vo = IR 1=
=(1,2)(3,5) v 42 ,
=42V > iy
OPTION 2/OPSIE 2 _ 0’5 A
P, =VI - >
5’7\5’ :\2%’\2/) Vo,=IRV
|6Q 14’4 ><12
=0,7A
Voq = IR 2 ORIOF
=(0,7)(6) v
=42V >
OPTION 3/OPSIE 3 > Ry4:Rg= 24:6V
€ =I(R+7) = 2:5
12=1,2(7,5+7) Vos:Ve = 1,2:3VY
r=250 V,=3VV

Vo=12-12025+4) V=42Vl

OPTION 4/OPSIE 4

CALCULATION OF lg 40 AND Vo/BEREKENING VAN lg4sEN V;

N e—

Vp=9-48v =42V

Vgaa = IR
4,2 =1(8,4)v
I=0,5A

Vo= IRV
=(0,5)(6) v
=3VYV

6 35
ls. 40 (14’4j(1,2) OR/OF (8'4j(1,2)
= 0’5 AVY
V, =IRV
=(0,5)(6) v
=3VVv
OPTION 5/0OPSIE 5
Vy=1IR Vext = IRext
=(1,2)(4) =(1,2)(7,5)
=48V =9V

Copyright reserved/Kopiereg voorbehou
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8.6

NSC/NSS — Marking Guidelines/Nasienriglyne

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

Vexternat /€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

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-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 energie verbruik as die
ekwivalente/soortgelyke WS-potensiaalverskil.

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2 OPTION 3/OPSIE 3
Vmaxrms - Vma maks V2
Vrms/wgk = # Imax/maks = % Pave = Ig‘s
_ 100, - 10, 100°
\/E 25 \/E
= _N&€ V=
=70,71 V. =4A 25 200 W
Vrms W P I
Irms/wgk = —R/ * v Irms/wgk = —Imaj//ﬂaks v ave = 1nz)sorms
2 200 = ( jlrms
_ 70,71 4 -
—2§gA« ‘E lms = 2,83 AV
o = v
ACCEPT/AANVAAR 283 A
If subscipts omitted in
V=IR
Indien onderskrifte
uitgelaatisin V = IR

Please turn over/Blaai om asseblief

(4)
[19]
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9.5

9.6

25

POSITIVE MARKING FROM QUESTION 9.4/

POSITIEWE NASIEN VANAF VRAAG 9.4

DBE/November 2021

OPTION 1/OPSIE 1

2
Pave/gem — Vrms/wgk v
R
_7072
25

= 200,00 W v (200 W)

OPTION 2/OPSIE 2

OPTION 3/OPSIE 3

Poo=V. ..v

ve —  Yrms'ms

= (70,71)(2,83)

=200,11 W Vv

I:)ave/gem = Irzms/wgkR v
= (2,83)°(25) v
=200,22 W vV

OPTION 4/OPSIE 4
I

|rms/wgk = —maj//%aks
|

2,83 = Mmax
J2

Imaximaks = 4 A

V |
—_ max/maks "max/maks
I:)ave/gem - v

Marking criteria/Nasienkriteria
e 2waves vV
2 golwe
e Period of wave is 0,05 s v
Periode van golf is 0,05 s
e Amplitude = 200V v/

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief
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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 eject 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 =W, + Exmax v

1
fy= (—=——%7) ¥(23,01x10™") v + 10,40 x 10 v
6,63x10
= 4,51 x 10™° (Hz)v" (45,1 x 10" Hz)

OPTION 2/OPSIE 2

m= E\/
h
f —104x10"Y 1

2301x10 -0 v 6,63x10~*

f, = 4,51 x 10"° (Hz) v (45,1 x 10 Hz)

OPTION 3/OPSIE 3

E =W,y + Exmax) ¥

hf = hfy + Ek(max)

6,63 x 1034 f, v'= (6,63 x 10°%(10,40 x 10*"v'+ 23,01 x 10*° v

f, = 4,51 x 10*° (Hz)v" (45,1 x 10** Hz) (5)

10.4
10.4.1 No effect/Geen effek nie v Q)
10.4.2 Increases/Verhoog v (1)
10.4.3 No effect/Geen effek nie v’ (1)
[12]
TOTAL/TOTAAL.: 150
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