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CAPS - Grade 11 CAPS ~ Grade 11
QUESTION 8 (Start on a new page.) QUESTION 10 (Start on a new page.)
Two IDENTICAL point charges, X and Y, are placed 2 mm apart. Point P is 3mm to 10.1  The circuit below consists of a 6 Q and 15 Q resistor connected in paraile} and
the right of charge Y. The net electric field at point P is 5,44 x 10° N-C” to the left an unknown resistor R, in series. An ammeter, 3 high-resistance voltmeter,

a closed switch and battery are connected, as shown. The resistance of the
battery and wires can be ignored.

X Y P

g 2 mm .-:..vo._.!.-;-.;- 2 mm .
8.1 Define the term electric field at a paint. (2)
8.2 Are the charges NEGATIVE or POSITIVE? {H
8.3 Draw the resultant electric field pattem for charges X and Y. {3)
8.4 Calculate the magnitude of the charge X. (5)
8.5 Charge Y is now replaced by an identical oppositely charged point charge.

The total power dissipated in the parallel part of the circuit is 50 W.
How will the magnitude of the net electric field at point P be affected?

Choose from INCREASE, DECREASE or REMAIN THE SAME. 1011 Define the term power. : (2)
Give a reason for the answer (@) 10.1.2 Calculate the effective resistance of the paraliel combination. (2)
e .
13
(3] 10.1.3 Calculate the potential difference across the resistors in paraliel. (3)
10.1.4 Calculate the current through resistor R. (3)

The switch in the circuit is now OPENED.

10.1.5 How will the reading on the voltmeter (V) be influenced?
Choose from INCREASE, DECREASE or REMAIN THE SAME. (&}]

10.1.6 Explain the answer to QUESTION 10.1.5. (3)

10.2 A geyser, labelled 2 000W, is used for an average of 5 hours per day.
The cost of electricity is 80 cents per kWh.

10.2.1 Calcutate the energy used by the geyser for 5 hours per day. (4)
10.2.2 Calculate the cost of electricity to operate the geyser for a month
with 30 days. (2)
[20]
TOTAL: 150
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QUESTIONIVRAAG §

8.1 Electric field at a paint is the electrostatic farce experienced per unit positive

charge placed at that point, vv’
Elektriese veld by 'n punt is die elektrastatiess krag wat per eenheid positiowe
lading ondervind word by daerdie punt. v~

8.2 Negative +
Negatisf v

8.3 POSITIVE MARKING FROM QUESTION 8.2
POSITIEWE NASIEN VANAF VRAAG 8.2

Criteria for marking/Nasienkriteria

Shapa of the field v
Vorm van veid

Diraction of the field v
Rigiing van veld

Lines toush chargefline don't cross ste, | v

Lyne raak Jading/lyne kruis nie ens.

8.4 g, Sk K,
P r
910'Q 9-10°Q
544108 v e S E My DM
% Amx._o..J,. Aw:ck_vk
Q= 4x10°C v

8.5 Nat electric field DECREASES «
The positive charge on X will have a field in the cpposite direction. The
electric flald (strength) bsing a vestor will d b of oppasi
directions, v
Netto elektriese veld NSEEM AF v
Dis positisws lading op X het 'n veld in die tesnoorgestekie rigting. Die
eleklriese veld (sterkle} is ‘n vekior en dit sal die veld laat afneem as die
rigtings van die lwee Jadings se velde leencorgestekd is. v

Copyright reservediKopieragy voorbshou
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QUESTIONIVRAAG 10
10.1.4  Power is the rate at which work is done or energy is transfered, v'v'
Drywing is die tempo waarteen arbeid verrig of energie oorgedra word v'v (2)
10.1.2 | OPTION tIOPSIE 1 OPTION 2/OPSIE 2
111
R, R R
LA
R, 6 15
Rp=4200 v Ry=4290 v (2)
10.1.3 POSITIVE MARKING FROM QUESTION 10.1.2
POSITIEWE NASIEN VANAF VRAAD 10.1.2
v
P
F R
<u
P e
=35
V=1465V v (3)
10.1.4  POSITIVE MARKING FROM QUESTION 10.1.2 and 10.4,3
POSITIEWE NASIEN VANAF VRAAG 10.1.2 en 10.1.3
OPTION 4/OPSIE 1 OPTION 2/OPSIE 2
R A Peviv
=5 50 = (14,65) v
t=341 A7
429+ E%m v
[=3,41A ¢
[ OPTION J/OPSIE § OPTION 4IOPSIE 4
P=IR v V=IR ¥
50 = 1%(4.29) ¥ 14,65 = |(5)
f=341 Ay =244 A
V=IR
14,65 = {{1§)
t=088A
244+ D08 v =342A v (3
10.1.5 Decraases v

Neem af v
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10.1.8  The total resistance increases v

The current in the ciruit decreases v
The resi of R is tant, v then the

DBEMNoverbar 2017
asienriglyne

ial differance across R

decreases.
Tolale weerstand neem loe «
Die stroum in die stroombaan neem af »

i

skil gor resistor R sal

Die wesrstand van R is konstant v so die p

afneem
w5 W,
At
W
VR e
2000 = 5o
W=36x10"d «

10.2.2  Cost = prica x unit KWh / Kosle = prys x eenheid kivh
Cost = 80{2)(5)(30) v/
Cost = 24 000 cents = R240 v/
{answer can be given in rand or cents)
(antwoord ken in rand of sent gegee word)
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QUESTION 8 (Start on a new page.)
Two charged spheres, X and Y, are placed In a vacuum at a distance of 0,04 m apart.

X +5uC Y 5pC
[ [ ]
B .
004 m
8.1 Draw the resulting electric field pattern between tha two charges. 3)
82 Calculate the electrostatic force sphere X experiences due to the charge
on gphere Y. 4)

B3 8.31 i sphere Y is at a fixed position and sphere X is fres to move, will A
the accsieration experienced by sphete X towards sphere ¥ be !

constant? Write down YES or NO. M

832 Explain the answer to QUESTION 8.3.1 by referring to the slactric
field and the force, @)

A third sphere, Z, with a charge of 4 uC, is placed at right angies to sphere X and at
a digtance of 0,03 m from aphere X.

~4uC Z

¢
oosm | |
P 4 R I’ (
#Buc X Y -5
B e ——
0.04m
8.4 Calculate the magnitude of the net force on sphere X due to sphere Y and
sphere 2. @
(14}
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QUESTION 10 {Starton a new page.)
>= oxﬂmzan:ningwnoéaag the _pofontis

Four cells, each with an emf of 1,5 V, are connected in serles with an ammeter,
gwmiugzgawanaﬁxnigaoaigDs&mb,%w:os:.a
lagram.

Voitmeters Vy and Vo are connected across the batlery and the parallel resistors
P ly. The tntemel resi of the battery and wires are nagligible.

1\%

(%)
o
10,1 Which law is represented by the underlined phrase above?
Copyright reserved Fioans tum over
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The switch ls now closed and six rasistors (R~Rg), each £§ a different auim:oa are
placed in the place of R, one at 8 time. The g6 are
recorded. The results are as follows:

RESISTORS READING ON READING ON
ATR VOLTMETER V; (V) AMMETER (A)
Ry Y. 9
Ry 0,
R K 0
Ry 4 1
s 1,2
R 15

102  Use the aitached graph paper and drew a graph of potential difference versus
current uaing the data in the table.

103  Whatdoesthe g of the graph re Ww?

10.4 it vottmeter V2 is only connected across the 4 0 resistor, how wilt the gradient
of the graph changa? Write down only INCREASES, DECREABES or STAYS
THE SAME.

105 K the 4 0 resistor ia removed, how will the gradient of the graph charige?
Write down onty INCREASES, JECREASES or STAYS THE SAME.

108 Calculate the resistance of resistor Ry using the values in the table.
07 G the anergy P in resistor Ra in 10 seconds,
TOTAL:
Copytight reserved
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QUESTION 8/VRAAG 8

Fronx= 140,63 z_ {right’regs gnﬁ%&%&%

m (1)
Aﬂa%wéngeﬁo%\inéggﬁ
vonstant v which. means the force will not ba constant/ increase v~

Die elektriese veld is sterker nader aan die fadings/hie ‘n uniforme veld nle/nie
konstant nie wat beteken die krag sal ouk nfe konstant wees nie/foaneom @
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84

POSITIVE MARKING FROM 8.2
POSITIEWE NASIEN VAN 8.2

F-100,

F o.r 10*)6x10 v
037

Frad* = Fronsl® + FrenvV’
(Foudd® = 14083° + 2007 +

Foa= amao.wwn +200%

Fra=24449N v
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CAPSIKABY — GradefGraad 11 — Memorandum , CAPSIABY - GradelEraed 11 - Mereesrcha
. QUESTION 10/VRAAG 15
[GPTION 1/0PSIEE 1 , : :
1.1 Mark allgcation/Puntstosksnning: 101 Ohm'siawv
"RR, Fomula/formule v Ohm se wet : , o
11 o 2 for substitufion/2 vir imvervanging " ,
e e Subtraction/Aftrek v i 10.2  Graph/Grafiek
46 Anvwarfantwoord v’
Q , Graph of Poleqiial difference versus Currant

!
=24 _ : . Grafisk van Potenstaaiverskil feenoor Stroom
oy | ‘ |
! : )
2, =5 ! 3 )
| a8 | . . o
1 g
Re=7580 2 s
; el R
R=Rit-Rowr | B, :
: o ) ) P

_ ‘ ® q
ovmw_oaovmmm v - ; |
Vi = Vg~ V. . . | Fonmulafformule v ) ) !
R 1o | 2 for substitution/2 vir invervanging v’
=41V | Wmﬁ«i?oca fsaction/Afirek 7 ; Warking criteria for graph
R A w : : Naslenkriteria vir grafiek
I _ ; Axes with corecifappropriate scaie
4 ., : ,H {itmust be possibie o plot ALL the coordinates on the graph and the
IR =% _ ; : divisiorss must be evenly spaced. I f.an insppropriate scale is uasd
p _ j maxdmum Y,
R=5130 ®) ) ;
[OPTION 3iOPSIE : Agse met koiokto o1 foapasie skaal
T Mal nﬂ&oﬁao%ﬁuoﬁmwm:a:u. (Dt moet mooritiik wees am AL die kodrdinste op dée grafick to plot
n.w‘+l~r v Formiula/formde v : g&ogng&ggggs&ga?
R R, 2 for substitution2 vir invervanging «  toespasitk simal gebruik word, maksimurn /g
1.1 Ratio/varhouding v  or more of the 6 coordinates correctly pioited
4T T Answerfantwoord ¥ (3~4 one mark orly)
i - 5 of meer van die 8 kodrdinate korrek gestip
‘ | (34 slegs een punf) __
=242 _ " [Grawing aine of best it 7
Ve=41:18 v , Teken n lyn Eagg ‘ , @
‘Re=41:19
24241119 o)
=5180 v |
| (1
|
M o | “
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CAPS/KABY — Grade/Graad 11 — Memofandum
ANEBWER SHEET FOR QUESTION 10.2ANTWOORDBLAD VIR VRAAG 103

HAND IN THIS ANSWER SHEET TOGETHER WITH THE ANSWER BOOK./
LEWER HIERDIE ANTWOORDBLAD SAAM MET DIE ANTWOORDEBOEK IN.

Graph of potential differance versus current
Graflak van potensisaiversiil tssnoor stroom
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10.7 [OPTION IOFSIE 1
Vr=6-24=38V
W=VIAt v

W=@e)n(t0) v
W=36Jv

OPTION 2IOPSIE 2
Va=8-24=38V

v
R=T
R !Mnlm.

I
R=360

getoon & word nie)

A
W=V

W=36J v

?gggigngggsniaﬁ

OPTION 3JOPSIE 3

W=FPRAL v
W=7 38(10) v
W=36J v
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