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QUESTION 1/VRAAG 1

1.1 Bvv
1.2 Bvv
1.3 Cvv
1.4 Avv
1.5 Dvv
1.6 Avv
1.7 Avv
1.8 Cvv
1.9 Avv
1.10 Cvv
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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.

When a resultant/net force acts on an object, the object will accelerate in the
direction of the force. The acceleration is directly proportional to the
resultant/net force and inversely proportional to the mass of the object. v'v'
Wanneer 'n resulterende/netto krag op 'n voorwerp inwerk, sal die voorwerp
in die rigting van die krag versnel. Die versnelling is direk ewerediq is aan die
netto krag en omgekeerd eweredig aan die massa van die voorwerp.

OR/OF

The resultant/net force acting on an object is equal to the rate of change of
momentum of the object in the direction of the resultant/net force.

Die resulterende/netto krag wat op 'n voorwerp inwerk is gelyk aan die tempo
van verandering van momentum in die rigting van die resulterende/netto
krag. (2 or/of 0)

2.2 ACCEPTED for this exam only

OR/OF

w

v

Accepted labels/Aanvaarde benoemings:
F¢/Fw/40,18 N/mg/weight/gravitational force/gewig/gravitasiekrag
Fr/tension/spanning/Fsting/ Ftou
(kinetic) friction/F/f/f/ (kinetiese) wrywing/fw
Fn /Normal/Fnormal / Frormaal Normaal
Fapp/ Ftoeg/49 N/Fa/Fa
otes/Aantekeninge:
Mark awarded for label and arrow./Punt toegeken vir benoeming en pyltjie.
Do not penalise for length of arrows since drawing is not to scale./ Moenie vir die
lengte van die pyltjies penaliseer nie aangesien die tekening nie volgens skaal
is nie.
e Any other additional force(s)./Enige ander addisionele krag(te): Max/Maks 4/5
e |f everything is correct, but no arrows./Indien alles korrek, maar geen pyltjies
nie: Max/Maks 4/5
e |f force(s) do not make contact with the dot./Indien krag(te) nie met die kolletjie
kontak maak nie: Max/Maks 4/5

o If forces are superimposed/Indien kragte bo-oor mekaar geteken Max/Maks 4/5

mZ—~|-l=2

e o z
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2.3.1

2.3.2
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fic = pPn Any one/
fio = l(Fg — Fy) Y Enige een
fk = uk(mg — Fsing)

= (0,35)[(4.1)(9.8) — 49sin50°] v
=093 NV Range/Gebied: (0,92 — 0,93 N)

POSITIVE MARKING FROM QUESTION 2.3.1./
POSITIEWE NASIEN VANAF VRAAG 2.3.1.

For A/Vir A:
LEFT AS POSITIVE/
LINKS AS POSITIEF
Fret = ma ~ Any one/
Fx—=T—-f=ma Enige een
Fcos® — T — pukFn = ma

49c0s50° — T -0,93 v = (4,1)a
T=30,57-4,1a ...

equation 1

For B/Vir B: .
UPWARDS AS POSITIVE/ v Both/Beide
OPWAARTDS AS POSITIEF
Fret = ma
T—-Fg=ma
T-(23)(9.8) v=(23)a
T =2,3a+ 22,54... equation 2

30,57 —4,1a = 2,3a + 22,54
a=125m=s?v Range/Gebied: (1,25 — 1,26 m's™)

For A/Vir A:
RIGHT AS POSITIVE/
REGS AS POSITIEF

—Fx+T+f=ma
— Fcos® + T + pkFn = ma
—49c0s50°+ T + 0,93 v = (4,1)a

Enige een

For B/Vir B:

T =30,57 + 4,1a ... equation 1

DOWNWARDS AS POSITIVE/ v' Both/Beide
AFWAARTDS AS POSITIEF
Fnet =Mma
Fg—T=ma
(2.3)(9.8) = Tv'=(2.3)a

T=2254 —2,3a... equation 2

30,57 + 4,1a =22,54 — 2,3a
a=-1,25m=s?
a=125ms?v Range/Gebied: (1,25 — 1,26 m-s?)

NOTE/NOTA: systems approach 2/s marks for formula and correct answer

Sisteem benadering 2/s punte vir formule en korrekte antwoord

(5)

[15]
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QUESTION 3/VRAAG 3

3.1

3.2.

3.3.1

Copyright reserved/KopierggQX%FbLgaﬂ ed from eduresourc CE1ESEUh over/Blaai om asseblief

Motion during which the only force acting is gravitational force. (2 or 0)

Beweqing waar die enigste krag wat inwerk, gravitasiekrag/swaartekrag is.

OR/OF

Motion under the influence of gravitational force only. v'v' (2 or 0)

Beweging slegs onder die invloed van gravitasiekrag/swaartekrag.

NOTE: if projectile is defined 0/2

NOTA: indien projektiel gedefinieer is 0/2

NO/NEE v

Marking criteria/Nasienkriteria:
e Formula with At./Formule met At v/

e Correct substitution into formula./Korrekte vervanging in formule. v/
e Final answer/Finale antwoord: 1,44 s v’

OPTION 1/OPSIE 1

DOWNWARDS AS POSITIVE/

AFWAARTS AS POSITIEF
Ay = viAt + Yealt? v

15 = 3.4At + ¥5(9,8)At2 v/
At=144s Vv

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEF
Ay = viAt + Ysalt? v

— 15 = —3.4At + 12(—=9,8)At? v/
At=144s Vv

OPTION 2/0OPSIE 2
DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF

vZ = v2+ 2ally

Vf2 = (3,4)? + 2(9,8)(15)

vi= 17,48 m's™

Vi = Vi + aAt v
17,48 =3.4 + (9,8)At v
At=144s v

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEF
vZ = v2+ 2ally

v? = (—3,4)2 + 2(—9,8)(—15)
vi=—17,48 m's™

Vi =Vi+aAt v
—17.48 = —3.4 + (—9,8)At vV
At=144s Vv

OPTION 3/OPSIE 3
DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF

vZ = v2+ 2aly

V2 = (3,4)2 + 2(9,8)(15)
vi=17,48 m-s™

Vi t+ s
Ay = T AtV

f 34 +17,48
o-(E2E ).

At=144s v

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEF
vZ = v2+ 2ally

vZ = (—3,4)? + 2(—9,8)(—15)
vi=—17,48 m's™

Vi + V¢
Ay = T AtV

-3,4 -17,48
15 - (2222102 Yo

At=144s v
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3.3.2 POSITIVE MARKING FROM QUESTION 3.3.1.
POSITIEWE NASIEN VANAF VRAAG 3.3.1.

Marking criteria/Nasienkriteria:
e Correct formula to calculate Ay./Korrekte formule om Ay te bereken.v’
e Correct substitution into formula./Korrekte vervanging in formule. v
e Subtraction of displacement from initial height./Aftrekking van verplasing van
oorspronklike hoogte. v
e Final answer/Finale antwoord: Range/Gebied: (10,1 -10,12m) v
OPTION 1/OPSIE 1
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF
Ay = viAt + Yalt? v Ay = viAt + Ysalt? v
Ay = —3,4(1.44) + 2(0)(1,44)> v Ay = 3.4(1,44) + '-(0)(1,44)2 v
Ay = —4,896 m Ay = 4,896 m
Height = 15 - 4,896v = 10,1 m v Height = 15 - 4,896v' = 10,1 m v
OPTION 2/OPSIE 2
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF
A (Vi - Vf)At v A (Vi - Vf)At v
y = 2 y= 2
-34-3/4 34 +34
Ay = [(T)U ,44ﬂ v Ay =[(T)(1 ,44)]/
Ay = —4,896 m Ay = 4,896 m
Height=15-4896 v =10,1 m v Height =15-4.896 v =10,1 m v
OPTION 3/OPSIE 3
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF
Ay d Ay
V=4 Accept Sdist aArEceOR V=" Aanvaar ?t_ r OF
- _ arstan
34-2L|/ 5peed = Tine 34-—L |, Spoed =g
1,44 1,44
Ay = —4,896 m Ay =4,896 m
Height=15-4896 v =10,1 m v Height = 15 -4,896 v=10,1m v
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POSITIVE MARKING FROM Q 3.3.1./POSITIEWE NASIEN VANAF VR 3.3.1.

Marking citeria/Nasienkriteria:

e Correct formula to calculate At./Korrekte formule om At te bereken. v/
e Correct substitution into formula./Korrekte vervanging in formule. v

e Addition of three time values./Bymekaartel van drie tydwaardes. v

e Final answer/Finale antwoord: Range/Gebied: (2,37 — 2,38 s) v

OPTION 1/OPSIE 1

UPWARDS AS +/OPWAARTS AS +
vi=Vi+ait v

0=7.2+(=98)At vV

At=0,73s

DOWNWARDS AS +/AFWAARTS AS +

vi=Vi+ait v

0=-7,2+(9,8)At v -
At=0,73s

Note/Aantekening:
Accept for all options if
vi and v; are
swapped./Aanvaar vir
alle opsies indien v; en
vr omgeruil is.

OPTION 2/OPSIE 2
UPWARDS AS +/OPWAARTS AS +
vi=Vi+ait v
72=72+(=98)AtV
At=147s
Time to max height/ Tyd tot maks hoogte At = 0,73 s

DOWNWARDS AS +/AFWAARTS AS + —>
vi=V;+alAt v

72=—-72+(98)Atv
At=1,47s

Time to max height/ Tyd tot maks hoogte At = 0,73 s

OPTION 3/OPSIE 3
UPWARDS AS +/OPWAARTS AS +

Vi + V¢
V2= vZ+ 2ally Ay =\—3 )At 4
0 = (7,2)2 + 2(—9,8)Ay 72+
Ay = 2,64 m ->2,64=( > )Aw
—> At=0,73s
OR/OF

Ay = Vit + a2 vV =D
N 2,64 =7 2At + ¥5(—9,8)At? v’
At=0,73s
DOWNWARDS AS +/AFWAARTS AS +
2_.2 — u v

V= vi+ 2ally Ay = > At

0 = (—7,2)% + 2(9,8)Ay —72+0
Ay =—2,64m P-264 = (—— Jat~

—> At=0,73s

OR/OF

Ay = Vit + Yeal\t?vy =3
—2,64 = —7,2At + V5(9,8)At? v/
_T At=0,73s

—

t3=1,44+02+0,73 v
=2,37 s v (2,38)
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QUESTION 4 /VRAAG 4

4.1

4.2

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 sleutelwoorde/frases in die korrekte

konteks uitgelaat is, trek 1 punt af.

In an isolated system the total (linear) momentum is conserved/remains

constant. v'v’

(Accept closed system for this exam)

In 'n geisoleerde sisteem bly die totale (lineére) momentum

behoue/konstant.
OR/OF

(Aanvaar geslote sisteem vir hierdie eksamen)

Accept for 1 mark: In an isolated system the total momentum before the

collision is equal to the total momentum after the collision.

Aanvaar vir 1 punt: In ‘n geisoleerde sisteem is die totale momentum voor

‘n botsing gelyk aan die totale momentum na die botsing. (2)

Marking citeria/Nasienkriteria:

e Correct momentum formula/Korrekte momentumformule. v
e Correct substitution into momentum formula./Korrekte vervanging in momentum

formule. v'v’

e Correct substitution into equation of motion/Korrekte vervanging in

bewegingsvergelyking. v

Final correct answer/Finale korrekte antwoord: 0,64 m v

OPTION 1/OPSIE 1
RIGHT AS POSITIVE/REGS AS POSITIEF

2Ppi = 2pr }\/Any one/

MAVia + MBViB = MaVia + MBVis J Enige een
0v'=(3,2)(=04) + (2.6)vi v
vi=0,49 m-s™
LEFT AS POSITIVE/LINKS AS POSITIEF
d>pi = Dpr }\/Any one
MAViA + MBVis = MaViA + MeVis J Enige een,

0 v'=(3,2)(0.4) + (2.6)vi v
vi=—0,49 m-s™’

RIGHT AS POSITIVE/REGS AS POSITIEF
Ax

~ Accept/Aanvaar
A
T At
S OR/OF
Speed _ distance
Axg=0,64m v time
OR/OF

*=\"2

OPTION 2/OPSIE 2

RIGHT AS POSITIVE/REGS AS Axs = 0,64 m v
POSITIEF _
Apa = — Aps } /Any one/ LEFT AS PZ)S(ITIVE/LINKS AS POSITIEF
M(Var -Vai) = — m(Ves- Vai) J Enige een V=—
3,2(=0.4 — 0) v'=—2,6(vgi — 0) v At
~v=0,49 m-s*’

LEFT AS POSITIVE/LINKS AS
POSITIEF
Apa = — Aps }\/Any one/
M(Var -Va)) = — mM(Vet- Vi) |Enige een
0) v'= —2,6(vet — 0) v
~v=-—0,49 m-s

3.2(0.4 —

Accept Ax as distance
Aanvaar Ax as afstand

{62729

AX
Q=737

Ax=—0,64mie Axg= 0,64 m Vv
OR/OF

A (V—‘ i Vf)At
*=\"2
0,49 — 0,49
=KT)1 ’3]/

AX=—0,64mie Axg= 0,64 m Vv (5)
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4.3

4.4
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POSITIVE MARKING FROM QUESTION 4.2.
POSITIEWE NASIEN VANAF VRAAG 4.2.

OPTION 1/OPSIE 1
RIGHT AS POSITIVE/

LEFT AS POSITIVE/

REGS AS POSITIEF: LINKS AS POSITIEF:
For A/Vir A: For A/Vir A:
FretAt = Ap }\/Any one/ FretAt = Ap }/Any one/
FretAt = m(vi — vi) Enige een FretAt = m(vi — vj) Enige een
(=4.2)At =3,2(=0,4 — 0) v (4,2)At =3,2(0,4 — 0) v
At=0,3sV At=0,3sV
OPTION 2/OPSIE 2
RIGHT AS POSITIVE/ LEFT AS POSITIVE/
REGS AS POSITIEF: LINKS AS POSITIEF:
For B/Vir B: For B/Vir B:
FretAt = Ap }\/ Any one/ FretAt = Ap }/ Any one/
FretAt = m(vs — vi) Enige een FretAt = m(vi — Vi) Enige een
(4,2)At =2,6(0,49 — 0) v (= 4.2)At =2,6(=0,49 — 0) v
At=03s Vv At=0,3s Vv
OPTION 3/OPSIE 3 OPTION 4/OPSIE 4
Fret = ma Fret = ma
42 =3,2a 42 =206a
a=1,31m-s? a=1,62m-s?
Vi=Vi+aAtv Vi=Vi+aAtv
04=0+(131AtV 0,49=0+ (1,62)At v
At=0,3s Vv At=0,3s Vv
LESS THAN v

Final momentum/change in momentum/impulse remains constant. v/

If mass/inertia increases, velocity decreases/velocity inversely proportional to

mass v’
OR

From FreiAt = mAVv if FreiAt remains constant v and m increase then Av decreases

and v decreases v
OR

From Fnet = ma if Fret remains constant v and a is inversely proportional to m then
m increases and a decreases and therefore vc decreases. v

KLEINER AS

Finale momentum/verandering in momentum/impuls bly konstant.

Indien massaltraagheid toeneem, sal snelheid afneem/snelheid omgekeerd

eweredig aan massa.

OF

Van FreAt = mAv indien FreiAt konstant bly en m neem toe dan sal Av afneem en ve

afneem

OF

Van Fret = ma indien Fnet konstant bly en a is omgekeerd eweredig aan m dan as m

toeneem dan sal a afneem en v¢ afneem (3)

[13]
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QUESTION 5/VRAAG 5

5.1

5.2

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

The total mechanical energy/sum of the gravitational potential energy and
kinetic energy/sum of E, and Ex in an isolated system is conserved/remains

constant. v'v" (Accept closed system for this exam)

OR
If the sum of the non-conservative forces is zero, then total mechanical
energy/sum of the gravitational potential energy and kinetic enerqy/sum of E,

and Ex is conserved/remains constant.

Die totale meganiese energie/som van die gravitasie potensiéle energie en
kinetiese energie/som van Ep, en Ex in ‘n qgeisoleerde sisteem bly

behoue/konstant. (Aanvaar geslote sisteem vir hierdie eksamen)

OF
Indien die som van die nie-konserwatiewe kragte nul is, sal die totale
meaqganiese energie/som van die gravitasie potensiéle energie en kinetiese

energie/som van Ep, en Ex behoue/konstant bly.

OPTION 1/OPSIE 1
(Emech)A/Top/Bo/i = (Emech)B/Bottom/Onder/f
(Ep + Ex)arrop/Boi = (EP + Ek)B/Bottom/Onder v" Any one/Enige een
(mgh + 1/2mV2) A/Top/Bo/i = (mgh + 1/2mV2) B/Bottom/Onder/f
(18)(9.8)(3) + 0 =0 + (L) (18)v2 v
v=7,67m-s'Vv

OPTION 2/OPSIE 2

Whe = AK + AU
Whe = Yam(v¢? - vi2) + mg(hs - hi)
nc = Yemve? - Yemvi? + mght - mghi v" Any one/Enige een
MQghpottom - MGhtop = -(1/2me2 - 1/sziz)
AEk = -AEp

0 =12(18)(vi? - 0% + (18)(9.8)(0 —3) v OR 12(18)(vi? - 0%) = -[(18)(9.8)(0 — 3)]
v=7,67m-s'v

OPTION 3/OPSIE 3
Whet = AEk } v Any one/Enige een
mgAycosb = Yamv¢ - amvy?
(18)(9.8)(3)cos0° = ¥2(18)vi? =0 v
v=7,67mstv
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5.3 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 sleutelwoorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

The net/total work done (on an object) is equal to the change in the object's
kinetic energy. vV’

Die netto/totale arbeid wat (op ‘n voorwerp) verrig is, is gelyk aan die
verandering in die voorwerp se kinetiese energie.

OR/OF

The work done on an object by a resultant/net force is equal to the change in

the object's kinetic energy. v'v/

Die arbeid verrig op ‘n voorwerp deur ‘n resultante/netto krag is gelyk aan die
verandering in die voorwerp se kinetiese energie. (2)

54 POSITIVE MARKING FROM QUESTION 5.2.
POSITIEWE NASIEN VANAF VRAAG 5.2.
OPTION 1/OPSIE 1
Whet = AEx / Exi — Exi / Vomv? — Vomy? '
Wi = AEx / Ext — Exi / Vemv? — Yomv?2 ¥ Any one/Enige een
fAxcos180° = AEk / Exs — Ewi / Vomvi — Yomv?
(40.6)Ax(=1) v = ¥2(18)[(0)> — (7.67)?] vV
Ax =13,04 m v Range/Gebied: (13,03 — 13,04 m)
OPTION 2/OPSIE 2
Whe = AE, + AEk
Wre = mg(hc - hg)+ em(v? — v?2)
Ws = AE;, + AEk
fAxcos180° = mgAh + Yemv? — Yamv?
(40,6)Ax(=1) v =0 + ¥2(18)[(0)2 — (7.67)?] v
Ax =13,04 m v° Range/Gebied: (13,03 — 13,04 m)

v Any one/Enige een

5.5 Smaller than/Kleiner as v
e Total mechanical/Gravitational potential energy (at A) is less v/
Totale meganiese/Gravitasie potensiéle energie (by A) is minder
o Velocity(speed) at B is less/Kinetic energy at B/AEk will be less from B to

Clrest v
Snelheid(spoed) by B is minder/Kinetiese energie by B/AEk sal minder
wees vanaf B tot C/rus (3)

[14]

Copyright reserved/Kopierggy(%w%le(ﬁ9}j ed from eduresourc CE1ESEUh over/Blaai om asseblief



Physical Sciences P1/FisidsOWERREEI/Irom eqyresourceza.ga@vay Meiiune/Junie 2024

SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION 6/VRAAG 6

6.1

6.2

Copyright reserved/KopierggQX%FbLgaﬂ ed from eduresourc CE1ESEUh over/Blaai om asseblief

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.

It is the (apparent) change in frequency/pitch 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/

Dit is die (skynbare) verandering in frekwensie/toonhoogte van die klank
(waargeneem deur 'n luisteraar) omdat die klankbron en die luisteraar
verskillende snelhede relatief tot die medium van klankvoortplanting het.

OR/OF

An (apparent) change in (observed/detected) frequency/pitch as a result of
the relative motion between a source and an observer (listener) v'v'.

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

MOVING TOWARDS OBSERVER/
BEWEGING NA LUISTERAAR:

ViV
fs OR/OF fL =
Vtvg v

[615= (ﬁ)f] v

615(v — 26) _ ] v" Any one/
=—————  equation 1/vergelyking 1 Enige een

vV+yv
V - Vg

V_t{ OR/OF f_ =
_VS

fs

fl=

s
\

MOVING AWAY FROM OBSERVER/
BEWEGING WEG VAN LUISTERAAR:
V - VL

ViV, v
ViV fs OR/OF fL = VEVe fs OR/OF fL = VFve fs

\
=—— v
[526 (v + 26)f5]
526(v + 26)
- v

fL=

equation 2/vergelyking 2

S

615(v — 26) ¥ 526(v + 26)

y (equating to solve for v)
v =333,33 m-s'v  Range/Gebied: (331,88 — 333,33 m-s™)
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6.3

6.4

POSITIVE MARKING FROM QUESTION 6.2./POSITIEWE NASIEN VANAF

VRAAG 6.2.

Substitution into equation 1/ Substitution into equation 2/
Vervanging in vergelyking 1 Vervanging in vergelyking 2

526(333,33 + 26)

[615(333,33 — 26)]
sT 333,33

fs = 567,03 Hz fs = 567,03 Hz

i

OR/OF |fs

333,33 ] v

v=fAv
333,33 = 567,03\ v

A=0,59m v Range/Gebied: (0,585 — 0,59 m) (4)

»
»

OR/OF

Frequency (Hz)

[

t Time (s)

o

(@
A

Frequency (Hz)
{H

t1 Time (s)

Criteria for graph/Kriteria vir grafiek:

The lines before and after t1 are horizontal./Die lyne voor en na t1 is

horisontaal.

(If this criteria is not met/Indien nie aan hierdie kriteria voldoen nie: °/3)

The frequency after t1 is less than before t1./Die frekwensie na t1 is

kleiner as voor ti.

Time t1 correctly indicated where the frequency changes if everything
else is correct./Tyd t: word korrek aangedui wanneer frekwensie | v

verander indien alles anders korrek is.

(3)

QUESTION 7/VRAAG 7

711

OR/OF

[14]

NOTE/NOTA: more than one
charge or combined field
drawn/meer as een lading of
gekombineerde veld geteken %/>

Criteria for sketch/Kriteria vir skets:

Correct shape./Korrekte vorm. v
Correct direction away from the charge./Korrekte rigting weg van die v
lading.

Note/Nota:

If electric field lines cross or touch/Indien elektriese veldlyne kruis of raak:

Max/Maks 1 /5

(2)
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7.1.2 kQ

_ {@x10%)@x107)],
- 2
(0,025)

= 5,76 x 10*N-C" v (57 600 N-C™)

7.2.1 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 sleutelwoorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

The magnitude of the electrostatic force exerted by one point charge on

another is directly proportional to the product of the magnitudes of the

charges and inversely proportional to the square of the distance between

them. v'v'

Die grootte van die elektrostatiese krag wat een puntlading op 'n ander

uitoefen, is direk eweredig aan die produk van die grootte van die ladings en

omgekeerd eweredig aan die kwadraat van die afstand tussen hulle. (2)
| NOTE/NOTA: If mass is mentioned/Indien massa genoem %> \

7.2.2 Marking citeria/Nasienkriteria:
e Correct substitution of mg with angle 9° or 81°/Korrekte vervanging van mg met
hoek 9° of 81°v
e Correct trig-expression equated to Fe /Korrekte trig-uitdrukking gelykstel aan Fe v/
e Correct Coulombs’ formula/Korrekte Coulomb-formule v
¢ Correct substitution into Fe/Coulombs’ formula/Korrekte vervanging in
Fe/Coulomb-formule v
e Calculating 2Q/Berekening van 2Q v/
e Final correct answer/Finale korrekte antwoord:
Range/Gebied (2,88 x 107 -2,98 x 107 C) v
OPTION 1/OPSIE 1

Fe = w(tan®)
Fe = mg(tan6)
F _L w
Z ™ tan(90°— 0)
Fe = (0,012)(9,8)(tan 9°) v
=0,0186 N Fe
kQAQ
Fe= Aé B/
-
9 2
9x10%)(Q ]
0,0186 = ( 2( 3 v

Q=1,44x10"C
Qs =2(1,44x107) v
=2,88x107C vV
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OPTION 2/OPSIE 2
W =mg
- (0,012)(9,8)
-=0,1176 N T

T =w

y v’
(Tsin81° =0,1176] OR Tcos 9°=0,1176
T-0,1191 N

Fe

v Fe =T«

kQaQ
—5 ~=Tcos 81° v ORTsin 9°

(9x10%)(0?)

L 012 = (0,1191)cos 81°

Q=1,4388x107C
Qs = 2(1,44 x 107) v
-2,88x107C v (6)

[13]

v OR = (01191)sin 9°

QUESTION 8/VRAAG 8

8.1 The resistor/Rz is short circuited./Die resistor/R: word gekortsluit. v
OR/OF

Current follows the path of least resistance./Stroom volg die pad van minste
weerstand.

OR/OF

Branch with switch has no resistance./ Tak met skakelaar het geen
weerstand nie.
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8.2 Marking citeria/Nasienkriteria:

e Correct emf or Vin: formula/Korrekte emk of Vin-formule. v/

e Correct substitution into emf or Viy formula./Korrekte vervanging in emk of Vint -
formule. v/

e Correct R, formula (Rx = R)/Korrekte Rp-formule (Rx = R) v

e Correct substitution into R, formula./Korrekte vervanging in R,-formule

e Final correct answer/Finale korrekte antwoord:
Range/Gebied: (5,92 Q - 5,96 Q) v

OPTION 1/OPSIE 1

S R ORIOF R,- XY
R, Ry ' Ry P= Ry + Ry
1 (1 1 R)(2R
(M., [ RIER)
R, (R 2R R+ 2R

R = 0,67R

Rp = 0,67R
\ £=I(R+r)\//

12 =5,5(0,67R + 0,2) v
R=2,97Q (Range/gebied 2,96 — 2,97 Q)

Ry = 2(2,97)
=595Q Vv
OPTION 2/OPSIE 2
E=I(R+r Vv
12=55(R+0,2) vV
R=1,98Q
1 1 1 RxRY
- _— ., ——=T1
R; ™ R + Ry OR/OF \‘ Rp Rx + Ry
1 1 1 (R)(2R)
e (Rx = R) r+or)” (Bx=R)
R=297Q R=2,97Q
_ Ry =2(2,97)
Ry = 2(2,97 Y
Y=5,(95 Q)\/ =595QVv
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OPTION 3/OPSIE 3
e=1(R+r) } v'Any one/ OR Vin=1Irv
£=Vex+ Ir | Enige een OF =(5,5)(0,2) v
Vext + 5.5(0,2) v =11V
Vext =10,9V Vp=12-11=109V
| |
/ \ Marking criteria for branch
1 1 1, Vp orgy:
—=—+ R,=— ¢ Correct ratio for Rp
Rp Rx Ry "y ‘L e Correct substitution for final
OR/OF 10,9 answer
= e Final correct answer
1 1 1 53
— ==+ v =1,98 Q Nasienriglyne vir slegs tak:
Rp R_2 1 1 1 / o Korrekte verhouding vir Rp
—_——— L2
- R  Korrekte vervanging vir
Rp=067R Rp Rx Y finale antwoord
Vv 1 _ l + l v o Korrekte finale antwoord
Rp = I_p 1,98 (R__2R %(5,5) =1,83AV
1TO 9 R=297Q
0,67R = Ry =2(2,97) V=IR
55 =595Q v \109_183R\/
R=2,97Q Ry=595Q Vv
Ry = 2(2,97)
=595Q Vv
OPTION 4/OPSIE 4
e=IR+Ir v
= I( 1R2‘/) +lr
Ri+ R
12 =5,5 ( R)ER) )\/ +(5,5)(0,2)| v
R 2R
Rx =2,97 Q
Ry = 2Rx
= 2(2,97)
=595Q v
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8.3

8.4
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POSITIVE MARKING FROM QUESTION 8.2. (Take the values of range

into account)

POSITIEWE NASIEN VANAF VRAAG 8.2. (Neem waardes van gebied in

ag)
Vp = 1R, lk=%(55) v OR/OF
= (55)(1.98) v ~3,67A Vo
= 10,89 V ==
OR/OF 1091,
OR/OF Ry 707
=1 (R+r) X7 Ry =367A
12 = Vext + 5.5(0.2) v 2,97 Ix=55-1,83"V
Vext =10,9 V =3,67A =3,67 A
Vp=10,9V
OPTION 1/OPSIE 1 OPTION 2/OPSIE 2 OPTION 3/OPSIE 3
2
P=PRV Pl P=VIv
= (3,67)%(2,97) v 10,92 = (10,9)(3.67) v
—40W v =597 1" =40 W v
= 40WY

If 10,9 V already calculated in 8.2 award 4 marks

Range/Gebied: (39,84 — 40 W)

POSITIVE MARKING FROM QUESTION 8.2. (Take the values of range

into account)

POSITIEWE NASIEN VANAF VRAAG 8.2. (Neem waardes van gebied in

ag)

V=IRv
=1,3(5,95) v
=7,72V Vv

Range/Gebied: (7,7 — 7,75 V)
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8.5
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POSITIVE MARKING FROM QUESTION 8.2 and 8.4. (Take the values of
range into account)

POSITIEWE NASIEN VANAF VRAAG 8.2 en 8.4. (Neem waardes van
gebied in ag)

Marking citeria/Nasienkriteria:

Calculation of Rz/Berekening van Rz

e Correct formula € = I(R + r)./Korrekte formule € = (R +r). v

e Correct substitution into formula./Korrekte vervanging in formule. v

e Correct substitution to calculate Rz./Korrekte vervanging om R te bereken. v’
Calculation of I/Berekening van I

e Addition of Ry and Rz./Bymekaartel van R, en Rz.

e Correct substitution to calculate |./Korrekte vervanging om | te bereken.

e Correct final answer/Korrekte finale antwoord: Range/Gebied: (2,26 A — 2,29 A)

S1 AND S, OPEN/S7 EN Sz OOP: OR/OF
E=IR+r) v e=I(R+r)v
12=13(Rr+0,2) v IR=12-(1,3x0,2)
Rr=9,03Q IR=11,74V
Rt =Ry + R; Vex=Vry + VRr:
9.03=595+R, v 11,74 =7,75 + Vg, v
R,=3,080Q VR = 3,99V
V=1IR
3,99 =1,3R, v
R;=3,07 Q

S1 OPEN AND S, CLOSED/S; OOP EN S; GESLUIT:

v

Rp = 0,67R e=IR+r) 111 R, - xR
- gog)(gz,g?) 12=-55(R+02) | R, Rx Ry " Rx+Ry
=1 Rp=1,98 Q 1 ) 1 .\ 1 . (2,97)(5,94)
Rp 2,97 5,94 p = 2,97 + 5,94
Rp = 1,98 Q Rp=1,980Q

Possibly already calculateshin/Moontlik reedy’bereken in Q8.2
= ¥
Rex= 3,08 + 1,98V

Rex = 5.06 Q
e=IR+r) ¥ RV ¥
12 = 1(5,06 + 0,2) v T
|=2,28A v
v
|
| =228 Av

(6)
[19]
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QUESTION 9/VRAAG 9
9.1 Y to/na X vV (2)
9.2 Mechanical/Kinetic to electrical energy.v’

Meganiese/Kineties na elektriese energie. (1)
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 sleutelwoorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

The rms potential difference is the alternating current potential difference
which dissipates/produces the same amount of energy/heating effect as an
equivalent DC potential difference.v'v'

Die wgk-potensiaalverskil is die wisselstroom potensiaalverskil wat dieselfde
hoeveelheid energie/verhittingseffek verbruik/vervaardig as die ekwivalente
GS-potensiaalverskil. (2)

94 . Vi
rms = \/E
125
== = \/
V2

=88,39V v (3)
9.5 OPTION 1/OPSIE 1

Vmax v
Imax =

R
125
v

= m
=2,95A Y
OPTION 2/OPSIE 2

v

\% I
rms m
ax ,

|rms = T |rms = f
88,39 Imax

T 424 2,08 ="

= 2,08 A |max= 2,94 A ‘/

v

OR/OF2 Range/Gebied: (2,94 - 2,95 A)
Vrms
R

P — 88,39
ave = 424

Pave = 184,26 W

Pave =

Pave = I?msR

184,26 = I (42,4)
Irms = 2,08 A
Notes/Aantekeninge:

Do not deduct a mark if subscripts are omitted from V = IR formula./
Moenie penaliseer indien onderskrifte uitgelaat is uit die formule V = IR nie. (3)
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9.6 POSITIVE MARKING FROM 9.5/POSITIEWE NASIEN VANAF 9.5

4
2,95

o

Current (A)

Current (A)

N
©
o

Criteria for graph/Ktriteria vir grafiek

Two complete cycles indicated./ Twee volledige siklusse aangedui. v
Graph stops at 0,1 s OR one cycle in 0,05 s./ v
Grafiek stop by 0,1 s OF een siklus in 0,05 s

Maximum current (2,94/2,95 A) as a positive or negative value correctly
indicated./

v
Maksimum stroom (2,94/2,95 A) as ‘n positiewe of negatiewe waarde
korrek aangedui.

Correct shape (cosine graph)./Korrekte vorm (cosinus grafiek) v

(4)
[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 sleutelwoorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

The process whereby electrons are ejected from a (metal) surface when light
of suitable frequency is incident on that surface. v'v'

Die proses waartydens elektrone vrygestel word vanaf 'n (metaal) opperviak
wanneer lig van geskikte frekwensie invallend is op die opperviak.

10.2 OPTION 1/0OPSIE 1
E = WO + Kmax }

v" Any one/
Enige een

hc 1 5
N hfo + > MVinax

(6,63 x103%) (3 x10%)
4,7x1077

v = (6,63 x 1034 (4,37 x 10")v" + 14(9,11 x 103")v2_ v

Vmax = 5,41 x 105 m-s™' v' (541 292,69 m-s')
Range/Gebied: (541 289,67 m-s™' - 541 292,69 m-s™)
OPTION 2/OPSIE 2
c=1"fA
3x108=1(4,7x107)
f=6,38x 10" Hz

v" Any one/

E=W, +K, .
Enige een

hf = hfo + 2 mvZay

v

(6,63 x 10°34)(6,38 x 10™)v" = (6,63 x 1034)(4,37 x 10™)v'+ 12(9,11 x 103")v2 .
Vmax = 5,41 x 10° m's'v" (541 292,69 m-s™)

Range/Gebied: (541 289,67 m-s™' - 541 292,69 m-s™)

10.3.1 Higher than/Hoér as v
10.3.2 (Photons of UV light) eject electrons (from the disc/Zn). v/

The negative charge on the electroscope decreases/becomes zero. v’
The electrostatic/repulsive force on the foil decreases/becomes zero. v
(Fotone van UV lig) stel elektrone vry (vanaf die skyf/Zn).

Die negatiewe lading op die elektroskoop verlaag/word nul.

Die elektrostatiese/afstotende krag op die foelie verlaag/word nul.
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10.3.3 _No/Nee v

@((Increasing the intensity increases the number of photons) does not increase
the energy of the photon(s) OR photons will still have the same energy OR
frequency stays the same/does not increase v’

(Verhoging van intensiteit verhoog die aantal fotone) en nie die energie van

die foton(e) nie OF fotone sal nog steeds dieselfde enegie besit OF
frekwensie bly dieselfde/sal nie toeneem nie. (2)

[13]
TOTAL/TOTAAL: 150
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