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QUESTION 2/VRAAG 2

21 Acceleration is the rate v'of change in velocity / v
Versnelling is die tempo v'van verandering in snelheid v

Acceleration is the change in velocity v'per unit time / v/
Versnelling is die verandering in snelheid v per eenheid tydv’ @)

Accepted Labels/Aanvaarde benoemings

PREPARATORY EXAMINATION/ 22
w Fy/Ful/force of Earth on block/weight/49 N/mg/gravitational
VO OR BE RE I DE N D E E K SA M E N Eg;?:ewﬂ(rag van Aarde op blok/gewig/49 N/mg/gravitasiekrag

N Fn/normal

Fn/normaal
20 1 4 f Friction/F¢
Wrywing/Fy
MEMORANDUM LN
f Note/Nota
One mark for correct arrow and label.
v If any other forces shown max. %
w Een punt vir die korrekte pyl en benaming
Indien enige ander krag getoon word maks. %

SUBJECT/VAK:

PHYSICAL SCIENCES: PHYSICS (P1)/
FISIESE WETENSKAPPE: FISIKA (V1)

23 OPTION 1/OPSIE 1
Upward positive:

OPTION 2/OPSIE 2
Upward negative:

( 1084 1) Opwaarts positief: Opwaarts negatief:
For/Vir 2 kg For/Vir2 kg
F, =mav F.o=maY
T-F;=ma Fs-T=ma

v 21-196=2a v 96-21=2a v

a=07m-s? a=-07m-s?
~a=07m-s”? (3)
2

10841114 10841/14
GAUTENG DEPARTMENT OF EDUCATION/
GAUTENGSE DEPARTEMENT VAN ONDERWYS
PREPARATORY EXAMINATION/
VOORBEREIDENDE EKSAMEN 24 OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
Parallel down positive: Parallel down negative:
PHYSICAL SCIENCES: PHYSICS (P1)/ Parallel af positief: Parallel af negatief:
FISIESE WETENSKAPPE: FISIKA (V1) For/Vir 5 kg For/Vir 5 kg
Foa =ma Fret =ma
MEMORANDUM Fosin@—T—f=mav —F,sin0+T+f=mav
845in20°—21-D=8(07)" —784sin20°+ 21+ D=8(-07) "
QUESTION 1/VRAAG 1 f=021N Y
Note/Nota 4
1.1 Bvv 2) Any one of the
two answers.
Enige een van die
12 D @ twee antwoorde
(4)
1.3 Bvv (2) [111
14 Bvv (2)
15 cvv )
1.6 AvY (2)
1.7 Dvv (2)
18 cCvv )
1.9 AvY (2)
110 Cvv 2)
[20]
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10841/14

QUESTION 3/VRAAG 3
3.1 9,8 m-s2 v downward/to the centre of the earth / v/
9,8 m-s? v afwaarts / na die middelpunt van die aarde v 2)
3.2 OPTION 1/ OPSIE 1 OPTION 2/ OPSIE 2
Downward positive: Downward negative:
Afwaarts positief: Afwaarts negatief:
From ti to t./ Vanaft; na t, From t; to t; / Vanaf t; na t;
Ay = VAt +1aat?v Ay = VAt +1aAty
v
09 €0+1(9.8)ADY 209 <0+1(-98)a)"
At=043sv At=043sv/
OPTION 3/ OPSIE 3 OPTION 4/ OPSIE 4
Downward positive: Downward negative:
Afwaarts positief: Afwaarts negatief:
FromOtot;/ VanafOnat, FromOtot,/ VanafOnat,
v? =v? +2aAy vi =v? +2aAy
0=v’+2(98)(-09)” 0=v?+2(-98)(09)"
v, =+42m-s” v, =+42m-s”
v, =—42m-s’ v, =42m-s”
v,=v/aAt/ w:v/aAt/
0=-42+(98)At” 0=42+(-98)At
At=043sv At=043s v
4
10841114
OPTION 5/ OPSIE 5 OPTION 6/ OPSIE 6
Downward positive: Downward negative:
Afwaarts positief: Afwaarts negatief:
FromOtot;/ VanafOnat, FromOtot,/ VanafOnat,
v} =V +2aAy vi =v? +2aAy
0=v2+2(98)(-09)" 0=v2+2(-98)(0,9)"
v, =+42m-s” v, =+42m-s”
v, =-42m-s’ \=42m-s”
Ay:v‘;fm“ ay=YitYia v
-o,gzﬁm v 0,9:&;)& v
At=043s ¥ At=043s ¥ )
3.3 POSITIVE MARKING FROM QUESTION 3.2

POSITIEWE NASIEN VANAF VRAAG 3.2

OPTION 1/ OPSIE 1
Downward positive:
Afwaarts positief:
FromOtot;/ VanafOna t;

v =vZ+2aAy v

2(9,8)(-09)”
v, =+42m-s”
v, =—42m-s”
- v, <4,2m-s” upwardiopwaart,
OPTION 3/ OPSIE 3
Downward positive:
Afwaarts positief:

FromOtot,/ VanafOnat,
Ay =V At+1aat? v y

0,/9 =v,(0,43)+4(9,8)(0,43)
v,=-42m-s’

- v, <42 m-s™ upward/opwaart;

OPTION 1/ OPSIE 1
Downward negative:
Afwaarts negatief:

From O to t/ Vanaf 0 na t;

Vi =v? +2aAy v
2(-98)(09)¥

v, =+42m-s’

v, =@,2m-s™" upward/opwaart;

OPTION 4/ OPSIE 4
Downward negative:
Afwaarts negatief:
FromOtot,/ VanafOnat,

Ay = VAt +Laat’ v
v v
~09=v,(043)+1(98)(043)

v,=42m-s”

v
~.v,&4,2m-s” upwardlopwaart, ()

1084114

3.4 POSITIVE MARKING FROM QUESTION 3.2 AND 3.3
POSITIEWE NASIEN VANAF VRAAG 3.2EN 3.3

v(ms”)| Upward positive/Opwaarts positief — S—
Criteria for graph/Kriteria vir | Marks/
A | grafiek: Punte
Straight line, crossing x-axis v
4,2 Reguitlyn, kruis die x-as
0 B AB is shorter than BC v
t t(s) AB is korter as BC
vi=+42ms"’ v
¢ t,=043s v
Downward positive/Afwaarts positief
v(m-s") Note/Nota
(¢} if no/incorrect labels on axis: max. :
as geen/verkeerde benamings vir
asse dan: maks. ;
//u ts)
-4.2 (R
(4)
[14]
6
10841/14
QUESTION 4/VRAAG 4
4.1 F _Smm
G d2 v
(6,67x10"")(5,98x10%)(1,99x10'°)
Fo= 612
4 Q
F, =3,52x10*' N attractive / aantrekkerd> v/
OR/OF
F, =3,55x10°'N towards X / na X @)
42 (3,55x10?" x8=2,84x10% N towards moon Y /na maan Yv'v )
43 Fa =Fx +Fay v '
F2, = (355x107'Y + (2.84x10%2)
F =286x102N ¥ 3\ @
[8]
QUESTION 5/VRAAG 5
5.1 Impulse=area between graph and x - axis
Impuls = oppervlakte tussen grafiek en x - as
Impulse=Lbh+Lbh+1b ¥
Impulse=£(2)(10) + £(2)(~10) + (6)(~10) ¥
Impulse=-60N-s v
. Impulse=60N-s in oppositedirection/west
~Impuls =60 N -s  in teenoorgestelde rigting/wes (3)
5.2 Greaterthan/ Groteras v (1)
5.3 OPTION 1/ OPSIE 1 OPTION 2/ OPSIE 2
East positive: West positive:
Oos positief: Wes positief:
Impulse=mv, -myv, v’ Impulse=mv, —-mv,v’
12)(55) Y 12)(55) ¥
——
v, €05m-s™" east/ 009¥ v, €05m-s™" east/ 009v (@)
[8]
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QUESTION 6/VRAAG 6

6.1 W =FAxcos® v
W = (20)(32)cos10° ¥
W=630281 ¥

6.2 OPTION 1/ OPSIE 1 Notes/Aantekeninge:

2
If “net” left out for Fpet : Max. B

F,,=F—F,sin0-f
F,, =20-59,78sin10°=11 ¥ As ‘not” itacloat i
P =—1,38N S “net” uitgelaat I1s

‘net

F,,, =138 N backwards/agteruit

‘net

vir Fpet: Maks. %

Woq = Ay v
FdXCosQ=tm(vi —v?)
(138)(32)cos180° = 2(6,1)(vi —5%)
vi=1051
4 v
v, =324m-s
(8)
OPTION 2/ OPSIE 2
W,a=AE,
—FAxcos s fAveos0 + F,Avcos0 = m(v; ~v7) v
: v
20)(32) cos 0° + (11)(32) cos 180° + (39,78)(32) cos 10° = L (6,1)v? —L(6,)(5*)
v =1051
v, =324m-s ! v
OPTION 3/ OPSIE 3
W, =AE
4 FAxcose+focose+F@xcosﬁ:%m(vf—vf) ,
20)(32)cos0° + (11)(32) cos 180° ) (59,78 sin10°)(32) cos 180° = £ (6,1)v7 — £ (6.1)(5%)
vi =1051
v, =324m.s1 "
6.3 The net work done by the non-conservative force / frictional force depends on the

path the object travelled v'v' /
Die netto arbeid verrig deur ’n nie-konserwatiewe krag / wrywingskrag is
onafhanklik van die roete geneem v'v'
OR/OF
The mechanical energy is not constant v'v'for a non-conservative force /
Die meganiese energie is nie konstant v'v vir 'n nie-konserwatiewe krag nie 2)

8

10841114

QUESTION 7/VRAAG 7

711 SE, som =2E
(Er +Ex)son = Er +E g ¥
mgh+0=rmgh+1rmv>
9,8(56) Y0.8)18)  +1v2 v
v=2729m-s" v

m18m

712 POSITIVE MARKING FROM QUESTION 7.1
POSITIEWE NASIEN VANAF VRAAG 7.1

AR Notes:

fi= ViV fy * Any other Doppler formula, e.g.

v,
OR/OF f, :ﬂfs- Max. 3/, for calculation

v v V-V 4
fi= V=V f * Marking rule 1.5: No penalisation if zero

° substitutions are omitted.
v A :( 340 )497 10* Y Aantekeninge:

340-27,29 * Enige ander Dopplerformule, bv.

f,=54x10°Hz ¥ VY 3 . .
L f 77\/_\/5 f,- Maks. A vir berekening
© Nasienreél 1.5: Geen punte word verbeur
indien nul substitusies weggelaat word nie.

713 The phone is moving away from Keenan who is stationary, the phone is
increasing the distance between each wavefront and therefore the wavelength
increasesv'. This causes the frequency to decrease v'since fa “ for the same
speed of sound v /

Die selfoon beweeg weg van Keenan af, die foon vergroot dus die grootte van
die afstand tussen die golffronte en die golflengte vergroot. v' Dit veroorsaak
dat die frekwensie afneem v" aangesien f “ vir dieselfde spoed van klank.v

714 HIGHER; v /
HOER v

7.2 7.21 The observed frequency is the same as the original frequency of the
source.v / the car is moving perpendicular to the camera /
Die waargenome frekwensie is dieselfde as die oorspronklike frekwensie
van die bronv" / die motor beweeg loodreg ten opsigte van die kamera.

722 3x10°ms’v
It is an electromagnetic wave. v’/

(1)

1084114

QUESTION 8/VRAAG 8

8.1 Criteria for sketch Marks
Kriteria vir skets iPunte
Correct shape as shown. 4
Korrekte vorm soos getoon
Direction from positive to negative. v
Rigting van positief na negatief.
Field lines start on spheres and do 4
not cross.
Veldlyne begin op elke sfeer en kruis
nie.

8.2 Fo_kQQy,

BonA — 2
9 -5 -5 4
E _lox10 !4,5><10 !9,5x10

BonA 0 YE—

Fo.on S314,08 Nito the right/ na regs>”

8.3 POSITIVE MARKING FROM QUESTION 8.2
POSITIEWE NASIEN VANAF VRAAG 8.2

Option 1/Opsie 1

kQ
E, - rzA v
o -
EA=(9><1O )(4,5:10 ),
(0,35)

E, =331x10° N-C™ to the right/ na regs”

Option 2/Opsie 2

F

Dit is 'n elektromagnetiese golf. v/ DOWn Ioad ed 1%?5]() m ed u reso u I’CGZ&CO m

10

L LI
" g
E, - 314,085 v
9,5x10°
E, =331x10° N-C" to the right/ naregs ®3)
[10]
1"
1084114
QUESTION 9/ VRAAG 9
9.1
Criteria for hypothesis /Kriteria vir Mark/
Punt
The dependent and independent variables are stated. v
Die afthanklike en onafhanklike veranderiikes is genoem.
Makes a statement about the relationship between dependent and independent variables. v
Maak 'n stelling oor die verwantskap tussen die afhanklike en onafhanklike veranderlikes.
Independent variable/Onafhanklike veranderlike: Notes/
Amount of potato cells / Aantal aartappelselle Aantekeninge:
A statement that does
Dependent variable/Afhanklike veranderlike: not contain a \
Bulb glows or not /Gloeilampie gloei of nie relationship: Max %
Or/of 'n Stelling wat geen
Current (strength) /Stroom(sterkte) verwantskap bevat nie:
Maks. %
Examples/Voorbeelde:
More potato cells will increase the brightness of the bulb/ Example/
Meer aartappelselle sal die helderheid van die gloeilampie laat | Voorbeeld:
toeneem. Three potato cells are
needed to make
More potato cells will increase the current through the bulb/ penlight bulb glow. %
Meer aartappelselle sal die grootte van die stroom deur die Drie aartappelselle is
gloeilampie laat toeneem. nodig om die gloei-
lampie te laat gloei. 2 )
9.2 Dependent variable/Afhanklike veranderlike:
Bulb glows or not /Gloeilampie gloei of nie v
Or/of
Current (strength) /Stroom(sterkte) v 1)
9.3 1,6VY (1)
9.4 The battery has an internal resistance / v*
Die battery het 'n interne weerstand v 1)
9.5 2
p_ Vv
R
_(002)
P=2x10"*W v (3)
[8]



QUESTION 10/VRAAG 10

10.1

10.2

10.3

10.4

10841/14

The potential difference is directly proportional to the current v* through the
resistor if the temperature stays the same. v*
Die potensiaalverskil is direk eweredig aan die stroomsterkte v deur die

resistor, mits die temperatuur konstant bly v vir die resistor. 2)
R, = v v
1
R 129
15
R, =860 ¥ (©]

POSITIVE MARKING FROM QUESTION 11.2

POSITIEWE NASIEN VAN VRAAG 11.2

111
L
le Rsenes v
11 1

L
Ry 86 (4+5)
1_88
R, 387
R =44QY

POSITIVE MARKING FROM QUESTION 11.3

POSITIEWE NASIEN VAN VRAAG 11.3
Option 1/Opsie 1:

total — m
129
total 4'4

Lo =293 A

I v

r = Vion

i
L 1541297
~ 293

r=072 Q"

Option 3/Opsie 3:

v
e Rsene
e = @
9
I..=143A

I,,=15+143
Low =2,93A

93
r=0720Q Y

QUESTION 11/VRAAG 11

1.1

11.11

11.1.2

1113

total = R

Option 2/Opsie 2:

Vs
o

129

Low =57

Low =293 A

a:IRlélx

15=(293)(44)+(293) v
r=0720 v

1084114

Option 4/Opsie 4:

I,,=15+143
Low =2,93A

e=IRj+Ir
15=(293)(4,4)+(293)r
r=072¢

@
2]

DC; v Itis powered by a DC-source v/

GS; v Dit word aangedryf deur n GS-bron v’ (2)

. e

.

Verhoog die emk van die bron

Gebruik 'n sterker magneet

South pole / Suidpoolv
North pole / Noordpool v

<X

Increase the emf of the source
Increase the amount or turns on the coil
Increase the strength of the magnet

v'v' [any two]

Vermeerder die aantal windings op die spoel

vV [enige twee] )

1.2

10841114
11.21 Option 1/Opsie 1: Option 2/Opsie 2:
L= tne
™ Vims :/ IR
80 Lna
=— Vs = 2R
Lins N v f
Ine = 56,57 A 0
ms =56, Vs = (—=)(510
™ ( ‘/5)( )
Virs = ImsR V.. =289x10%V
Ve = (56,57)(510) ¥/
Vs =289x10°V v/
(5)
11.22  Option 1/Opsie 1: Option 2/Opsie 2:
Pae =15sRY Vs
P =—0%v
P.. =(5657)*(510) v R .
442
P,. =163x10° W v p _(289<10°)°
ae 510
P,. =163x10° W 3)

Option 3/Opsie 3:

Pave = VM\SIM\S v

P, =(289x10°)(5657) v
P, =163x10°W v

Criteria for graph/Kriteria vir | Marks/
grafiek: Punte
Sinus or cosines graph v
Sinus of kosinus grafiek
Two cycles v
Twee siklusse

Tt(s) Max and min I-values indicated v
Maks en min I-waardes getoon

Note/Nota
if no/incorrect labels on y-axis: max.

as geen/verkeerde benamings vir y-as
z

QUESTION 12/VRAAG 12

121

1211

12.1.2

1213

1214

dan: maks. 3
(4)
[18]
15
10841/14
Workfunction is the minimum energy of a photon v'needed to set an
electron free from the surface of a metalv’ /
Werksfunksie is die minimum energie wat 'n foton v'moet hé om 'n
elektron vry te stel uit die oppervlak van 'n metaal.v’ (2)
43,9x 10" Hz vv (2)
POSITIVE MARKING FROM QUESTION 13.1.2
POSITIEWE NASIEN VAN VRAAG 13.1.2
Option 1/Opsie 1:
E=W,+E,
hf =hf, + %mvz} v" Any one/Enige een
v v v
(6,63x10)(100xT0"*) = (6,63x 107)(439x107"° )+ 1(9,11x 10" v?
v =817x10"
v=904x10"m-s" v
Option 2/Opsie 2:
E =hf v
E=(6,63x10"*)(100x107")
E=6,63x10""J
W, v
= (6,63x10°)(439x107°)
W, =291x10°"J
mv?
v
9.11x10%")v
6,63x107°'-291x107" = £(9,11x 10" )v*
v =817x107"
v=904x10""m.s" ¥ )

The data points are not connected directly, an average straight line
connecting most of the points are drawn v’/

Die data punte is nie direk verbind nie, 'n gemiddelde reguitlyn wat deur
so veel as moontlik punte gaan word geteken. v

)
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10841/14 1084115

GAUTENG DEPARTMENT OF EDUCATION
12.2 12.2.1 Emission spectra occurs when a light source gives off lightv" and

absorption spectra occurs when white light is observed through a cold PREPARATORY EXAMINATION - 2015
gasv'/ .
Emissiespektra vorm as 'n ligbron lig afgeev’ terwyl absorpsiespektra PHYSICAL SCIENCES: PHYSICS/
vorm as die wit lig waargeneem word deur 'n koue gas. v’ (2) FISIESE WETENSKAPPE: FISIKA
(First Paper/Eerste Vraestel)
12.2.2 RED v it has the longest wavelength of all the visible coloursv’/ 2)
ROOI v Dit het die langste golflengte van al die sigbare kleure. v’ [14]
MEMORANDUM
[125]
150 QUESTION 1/VRAAG 1
1.1 AvY (2)
1.2 AvY (2)
1.3 Bvv )
14 Avv (2)
15 Bvv 2)
16 cvv 2)
1.7 AvY (2)
18 cvv 2)
1.9 Dvv (2)
1.10 AvY (2)
[20]
17 2
10841/15
{ GAUTENG PROVINCE QUESTION 2IVRAAG 2
REPUBLIC OF SOUTH AFRICA 21 The net force acting on an object is equal to the rate of change in the
momentum of the object. v'v*
Die netto krag wat op n voorwerp inwerk is gelyk aan die tempo van
verandering in momentum vir die voorwerp. v'v'
OR/OF
When a resultant/net force acts on an object, the object will accelerate in the
PRE PARATO RY EXAM I NATIO N direction of the force at an acceleration directly proportional to the force v'and
inversely proportional to the mass of the object. / v/
Wanneer 'n resultante/netto krag op ‘n voorwerp inwerk sal die voorwerp in
2 01 5 die rigting van die krag versnel met ‘n versnelling direk eweredig aan die krag
v' en omgekeerd eweredig aan die massa.v’ )

MEMORANDUM 7 fosened Lol R anrdl Penoemne

w Fg/Fuiforce of Earth on block/weight/49 N/mg/gravitational
force

Fo/Fuw/krag van Aarde op blok/gewig/49 N/mg/gravitasiekrag
N Fn/normal

Fn/normaal

f Friction/Fs

Wrywing/Fr

T Tension/Force in string/Fr

Spanning/Trekkrag (van die tou)/ Fr
SUBJECT: PHYSICAL SCIENCES: PHYSICS P1 (10841) F  |Fap/15N

Froeg/15 N
FISIESE WETENSKAPPE: FISIKA V1 (10841) Mo
Nv Ev One mark for correct arrow and label.
T If any other forces shown max. %
i Een punt vir die korrekte pyl en benaming
wv' Indien enige ander krag getoon word maks. %
(®)
23
fo=mNY
f, =(0,35)(49-15sin30°) v
f, =1453Nv
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24 OPTION 1/OPSIE 1

Right positive:
Regs positief:
For/Vir 5 kg

Fo=ma v
Fcos6-T-f=m(22)

15c0830°— T 14532 5(2,2)"

T=1453-15c0s30°+11
T=1254N

Upward positive:
Opwaarts positief:
For/VirB

Fpe =ma
1254 —F, =m(2.2)
1254 -98m’=m(22)

1254 =12m

OPTION 2/OPSIE 2

Upward positive:
Opwaarts positief:
For/Vir B

Frer =ma v
T-F =m(22) ¥
T-98m% m(22)

T=12m (A)

Parallel down positive:
Ewewydig af positief:
For/Vir 5 kg

Fe = ma
Fcos® -T - f =m(22)
1500530° — T — 1453 v= 5(2,2)

T =1485-15c0s30° + 11

T =1254N (B)
m=105kgv
Set/stel (A) = (B)
12m=1254
m=105kg v
QUESTION 3/VRAAG 3
3.1 9,8 m-s2 v downward/to the centre of the earth v’

9,8 m-s2 v afwaarts / na die middelpunt van die aarde v

32 Once/one time v
Een keer v

33 Upward v
Opwaartsv”

3.4 OPTION 1/ OPSIE 1
Upward positive:
Opwaarts positief:

Vi = v? +2aAy v

—32%= 62 + 2(-98)Ay v
Ay =131 m v

OPTION 3/ OPSIE 3
Upward positive:
Opwaarts positief:

vV, =V, +aAt
—32=6+(-98)At ¥

At = 094s

Vi +V
Ay = L —T AtV
V=32
ay = 23248 gog) v
Ay =131m ¥

OPTION 2/ OPSIE 2
Upward positive:
Opwaarts positief:

From ti to t2/ Vanafti na t2

Vi =V, +aAt
—32=6+(-98)At ¥
At = 094s

Ay = VAt + 1 aAtv
Ay = (6)(094) + 3 (-9.8)(0,94)" ¥
Ay =131m Y

OPTION 4/ OPSIE 4
Upward negative:
Opwaarts negatief:

All the options 1 to 3 with all the
applicable signs changed. Maximum
Ya

Al die opsies 1 tot 3 met die
toepaslike tekens omgekeerd.
Maksimum %

1084115

(6)
[15]

10841115

1084115
3.5
Upward positive/ Opwaarts positief
Y (m),
B Criteria for graph/Kriteria vir Marks/
c | grafiek: Punte
Parabolic shape from Ato C v
A Paraboliese vorm van A tot C
E t(s) Shape from C to D v
Vorm van C tot D
Shape from D to E v
D Vorm van D tot E
Combination of negative parabola v
Kombinasie van negatiewe parabole
A starts at zero v
A begin vanaf nul
Downward positive/Afwaarts positief Note/Nota
if no/incorrect labels on axis: max. *
y (m) N
) as geen/verkeerde benamings vir
asse dan: maks. :
E
A
M ‘(S)
B
()
[13]
6
1084115
QUESTION 4/VRAAG 4
4.1 Each body in the universe attracts every other body with a force that is directly
proportional to the product of their masses v'and inversely proportional to the
square of the distance between their centres.v’
Elke voorwerp in die heelal trek elke ander voorwerp aan met 'n krag wat direk
ewerediq is aan die produk van hul massas v'en omgekeerd ewerediq is aan die
kwadraat van die afstand tussen hul middelpunte. v 2)
4.2 E- Gmm,
G d2
v 11 2¥, 1\
5715100 _ (86710 )(6,3?;10 )(108x10%)
d”> =806x10"

d=898x10°m
~h=898x10° -3390x10°
h=559x10°m v

QUESTION 5/VRAAG 5

5.1

52

The total linear momentum of a closed system remains constant (is conserved).
vV

Die totale lineére momentum in 'n geslote stelsel bly konstant (bly behoue). v'v'
OR/OF

In a closed/isolated system the total momentum before collision is equal to the
total momentum after collison. v'v/

In 'n geslote/geisoleerde sisteem is die totale momentum voor 'n botsing gelyk
aan die totale momentum na ’'n botsing. v'v'

OPTION 1/ OPSIE 1

East positive:

Oos positief:

Ip =2p, ¥

mMZVI = mTV’W + mZVZ(

(54+15) (0,08)% 54v,,+15(102) v

v,=-02m-s’

v,=02m-s’ west/wes v’

OPTION 2/ OPSIE 2

West positive:

Wes positief:

T =3p, ¥

m142v| = m1vﬂ + m2v21

(54 +15)(~008)= 54v,+15(-102) v
m-s” westiwes ¥

V=02
Downloaded from eduresoufceza.com
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5.3 OPTION 1/ OPSIE 1

East positive:
Oos positief:

FaAt=mv,—mv, v
F.(12)=(15)10,2)-(15)(0,08) v

F.« =1265Neast/ oos v

OPTION 2/ OPSIE 2
West positive:
Wes positief:
FaAt=mv, —my, v
Fat(12)= (15)(-102)- (15)(-0,08) ¥’
F.o =—1265N
~F =1265Neast/oos ¥
OPTION 3/ OPSIE 3
East positive:
Oos positief:
Vi =V, +aAt
10,2 =008 +a(12)
a=843m-s?

Fre =ma v
Foo. =15(843) 4
F.. =1265Neast/0os v

OPTION 3/ OPSIE 3
West positive:
Wes positief:
vy =V, +aAt
-10,2=-0,08 +a(12)
a=-843m-

=
Fret =ma v’ ‘)

Fro =15(-843) v

F =—1265N @)
F... =1265Neast/oos v’ [9]
8
10841115
QUESTION 6/VRAAG 6
6.1 A force for which the net work done in any closed path is dependent on the path the
object travelled. v'v*
OR/OF
'n Krag waarvoor die netto arbeid verrig langs enige geslote pad onafhanklik is van
die roete geneem v'v'
OR/OF
The net work done by the non-conservative force / frictional force depends on the
path the object travelled v'v" /
Die netto arbeid verrig deur ’n nie-konserwatiewe krag / wrywingskrag is onafhanklik
van die roete geneem v'v’
OR/OF
The mechanical energy is not constant v'v'for a non-conservative force /
Die meganiese energie is nie konstant v'v'vir 'n nie-konserwatiewe krag nie 2)
6.2 =
fo=nN } Any one/enige een v’
fio=mFy.
f, =0,22x (86x98)x cos25° ¥
f, =16804N 2)
6.3 The net/total work done v on an object is equal to the change in the object's kinetic
energy. v OR The work done on an object by a resultant/net force is equal to the
change in the object's kinetic energy.
Die netto/totale arbeid v wat op 'n voorwerp verrig word, is gelyk aan die
verandering in die kinetiese energie van die voorwerp. v" OF Die arbeid verrig op 'n
voorwerp deur 'n resultante/netto krag is gelyk aan die verandering in die kinetiese
energie van die voorwerp. 2)
64 A pted Labels/Aanvaarde b

w Fo/Fu/force of Earth on block/weight/842,8 N/mg/gravitational force
Fo/Fuw/krag van Aarde op blok/gewig/842,8 N/mg/gravitasiekrag

N Fn/normal
Fn/normaal

f Friction/F¢
Wrywing/Fr

F | Fem/15N
Fiosg/15 N

v
N Fran v’

fv

wv'

6.5 OPTION 1/ OPSIE 1
Parallel to the plane down is positive
Ewewydig aan die viak af is positief

7=Vl +2aAx
1 =2(1,54)0,9) v
=2,772
v
Wi = AE¢
min + Wiy + Wy =3m(vi —v7)

W, + (86 x9,8)sin25°(0,9)c0s0° +168,04(0,9 )cos 18

186)(2,772) ~

leh\u
OPTION 2/ OPSIE 2
Parallel to the plane up is positive
Ewewydig aan die viak op is positief
v
vi-v,
vi-v,

+320,56 — 151,236 = 119,196

=-50,13] ¥

T =v]+2aAx
=2(-1,54Y(-0,9 ¥
=2,772

W =AY

W

* Wy + We =3m(vi = v])

W,,., + (86 x 9.8)sin25°(0,9)cos(° + 168,04(0,9)cos 180° L (86)(2,772) ¥

Wiooa +320,56 151,236 = 119,196

man

OPTION 3/ OPSIE 3
Parallel to the plane up is positive
Ewewydig aan die viak op is positief
Fuu =ma
F, . —Fosin0+f = ma

F,.. — (86 x9,8)sin25°+ 168,04 =86(1,54) *

=-50,13] ¥

Fon = 356,18 —168,04 — 132,44

Fow=557N

man

on = Frai3c080 ¥
W,... = (55,75 Y(0.9)c0s180° v/
W,,, =-50,13] ¥

OPTION 4/ OPSIE 4
Parallel to the plane down is positive
Ewewydig aan die viak af is positief
F=ma
—F,,, + F;sin0+ f = ma

—F,,, + (86 x9,8)sin25°— 168,04 = 86(1,54)

F, . =—356,18 +168,04 +1
F,=-557N

Wonan = F“.“A(xwf_/

W,.,, = (55 ¥ (0.9)cos180° ¥

=-50,13] v

Woan
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QUESTION 7/VRAAG 7

71 The change in frequency (or 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*

Die verandering in die frekwensie(of toonhoogte) van die klank waargeneem

deur 'n luisteraar omdat die klankbron en die luistt de
relatief to die medium van voortplanting. v’ v’

72 OPTION 1/ OPSIE 1

T
f=Y"Vif v ORIOF f=—Yf,
Vv, V-V,

£ =[=3%5_) ., 430
335-25
f, = 46468Hz
r=2 v
f
335 .
" 46468
h=072m ¥
OPTION 2/ OPSIE 2
+
f=~=YLf v OR/OF f =——Yf
VEIR V-V,

Ve (335 )y 4aor
»  (335-25

3357 (335 ]430
2. (335-25
% =072mY

73 THE SAME; v The_relative velocity of the train driver and the train is zerov'.

There will therefore not be an observed change v in the frequency heard by the

driver.
DIESELFDE v Die relatiewe snelheid van die treindrywer ten opsigte van die

trein is nul. v Daar sal dus nie 'n verandering in die waargenome frekwensie v

soos gehoor deur die treindrywer wees nie.

()

@)
111

10841115

QUESTION 8/VRAAG 8

8.1 Negative OR — v* The direction of E1 on the diagram is to the left v'which is
opposite to that of E2 which indicates the field for a positive charge. v

Negatief of — v* Die rigting van Ej in die diagram is na links v wat in die
teenoorgestelde rigting is as E2 wat die veld vir n positiewe lading is. v

82  POSITIVE MARKING FROM QUESTION 8.1
POSITIEWE NASIEN VANAF VRAAG 8.1
Option 1/Opsie 1

EHM = EZ _E1
~E,=E,+E
v
e
(x10°R,” (0x10°J12x10)
©6) 3~
25x10°Q, =1200+1600
Q,=1,12x10"C ¥

}Any one/enige een v’

net

v v
+1600

8.3 Option 2/Opsie 2
_kq, ¥

2

E,

g _lx107f12x10°) ¥
2 (0'3)2 v

E, =1200N-C™ to the right / na regs

Eo =E; -E, Any onelenige een’
~E, =E,+E
E, =1200+1600v"

E, =2000 N-C to the left/na links

net

2000= bx10)a, 7
(©sy

Q,=112x107Cc Y

9.1

9.2

9.3

9.4

F=(16x10"). (1600) ¥

1084115

(4)

F=256x10" N to the right / naregs v [15]
14
10841/15
QUESTION 9/ VRAAG 9
Independent variable/Onafhanklike veranderlike:
Total current in the circuit v/
Totale stroom(sterkte) in die stroombaanv 1)
Cell; switch rheostat correctly drawn v
N S and placed in series
M Sel, skakelaar en reostaat korrek
geteken en in serie met mekaar.
Ammeter in series with rheostat. 4
Ammeter in serie met die reostaat.
Voltmeter in parallel with the 4
Yo\ rheostat and ammeter or cell.
Q// Voltmeter in parallel met die
reostaat en die ammeter of sel.
(©]
gradient = &y — ~
AX Accept any legitimate coordinates
. 10-8Y taken from the graph
gradient = 01" Aanvaar antwoorde enige geldige
gradient = -2 kodrdinate afgelees vanaf die grafiek
r=2Q v 3)
GREATER THAN; v/ 1)
GROTERAS v [8]
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QUESTION 10/VRAAG 10

1084115

1084115

QUESTION 12/VRAAG 12

1011 R, =R, +R,v 121
R, =37+34
R; =71Qv (2)
1012 e=1IR+Ir v 122
20=1(71+1) v
1=247A ¥ @)
10.2 INCREASES; v When the total resistance decreases v'; the total current
increases when emf and internal resistance stay the same. v
NEEM TOE; v Wanneer die totale weerstand afneem, v' sal die totale stroom
toeneem as die EMK en die interne weerstand dieselfde bly. v 3)
10.3  Option 1/Opsie 1: Option 2/Opsie 2:
e=IR+1Ir e=IR+1Ir
20 =(231R, +(231)(1) v 20 = (231R, + (231)(1)V
R, =766 Q R, =766 Q
V=1R P=-IR ¥
V =(231)(7,66) P = 2313(7,66) v
V=1769V P =4087Wv 12.3
VZ
P=— Accept answers between
R Aanvaar antwoorde tussen
p_ 1769 v 40,86 W en 40,88 W
7,66 “
P =4086 W v [12]
16
10841115
QUESTION 11/VRAAG 11 124
11.1  AC; v The magnetic field changes continuously v which causes the current
through the globe to alternate direction.v’
WS; v Die magneetveld word kontinu omgekeer v wat veroorsaak dat die
stroom deur die gloeilamp van rigting verander. v 3)
11.2  The globe will light up/glow/burn. v
Die gloeilamp sal brand/ gloei. v (1)
11.3  The strength of the magnetic field/magnetic flux linking with the copper coil
changes continuously. v This causes an induced emf in the copper coil. v' A
current is able to flow through the globe because the coil is part of that circuit.v’
Die sterkte van die magneetveld/magnetiese fluks wat met die koperspoel skakel
verander voortdurend. v”Dit veroorsaak 'n geinduseerde EMK in die koperspoel.
v 'n Stroom kan deur die gloeilamp vioei omdat die spoel deel vorm van daardie
stroombaan. v’ (3)
114 Increase the speed/tempo at which the wheel/crank is turned.
« Increase the number or turns on the coil
« Use a stronger magnet vV [any two]
e Verhoog die tempo waarteen die wiel/kruk gedraai word.
e Vermeerder die aantal windings op die spoel
e Gebruik 'n sterker magneet vV [enige twee] )
11.5  Option 1/Opsie 1: Option 2/Opsie 2:
= 2
Pae = Vinslis v P, = V'_'m¢
6= (12)I, v R
12)?
I =05A GZ(R) v
I R=240Q
Ly = 12 v
m =T y v
= m
05 = lm "2
V2 V..,
I, = 0707A Y 2=
Vo = 1697V
Virax
o = 2
1697
i 24
I = 0707A v ()

Workfunction is the minimum energy of a photon v'needed to set an electron free
from the surface of a metalv' /

Werksfunksie is die minimum energie wat 'n foton v’ moet hé om 'n elektron vry te
stel uit die opperviak van 'n metaal.v’

The wavelength is then inversely proportional to the maximum kinetic energy v

)L

(o

kmax

Wavelength is inversely proportional to the frequency la%l of the radiation. v’

The frequency is directly proportional to the maximum kinetic energy(faE, ., ). v
if the cathode remains the same. v

Die golflengte is omgekeerd eweredig aan die maksimum_kinetiese energiev’

)

(ha

k max
Die golflengte is omgekeerd eweredig aan die frekwensiev’ Ma% )van die straling.

Die frekwensie is direk ewerediq aan die maksimum kinetiese energiev’ (foE, .. )
mits die katode dieselfde bly. v

STAYS THE SAME
BLY DIESELFDE

18
10841/15
Option 1/Opsie 1:
E =W, +Ey
v A /Eni
hA—C:t]—CJr%meZ} ny one/Enige een
2 kg
o s o oy,
(6,63x10 )(imo ) (663x10 )(1x10 )+%(9,11x10'3‘fvm2
160x 10 255x10
124x107° =7,8x107° + 4555x 107y, 2
Voo =1.009x10%
Voo =101x10°m-s™ v
Option 2/Opsie 2:
g-he
P
™ o
g (883x107*)3x10°)
160x107°
E=124x10"J
W, =hf,
(663x107)(3x10°) v/
W, =22 2o r =2
255x10
W, =78x107 J
E, =1mv?
a a1 2
E-W, =1(9,11x10%" v >
124x107 —7,8x107 = £(9,11x10%)v, .. *
Ve =1.009x10%
Vi =101x10°m-s™ ¥
(5)
[12]
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QUESTION 1/ VRAAG 1

11 Dvv @
12 Bvv @
13 AvVY @
14 Bvv @)
15 Cvv @
16 AvY @
17 AVY @)
18 BvY @
1.9 Dvv ()
110 Cvv (2)

[20]
QUESTION 2/ VRAAG 2
2.1 When a resultant/net force acts on an object, the object accelerates in the direction

of the (net) force at an acceleration directly proportional to the force v and inversely
proportional to the mass of the object. v*

Wanneer h resultante /netto krag op n voorwerp uitgeoefen word. versnel die
voorwerp in die rigting van die (netto) krag met n versnelling direk eweredig aan die
grootte van die krag v’ en omgekeerd eweredig aan die massa van die voorwerp. v (2)

22

T/Force of Y on X v/

T/Krag Y op X v/

23 2341

232

32 3241

33 331

180 N/F/F appies/ applied force v

Weight/mg/w/Fy/ 39,2 N v/
Gewig/mg/w/Fy/ 39,2 N v/

180 N/F/F toegepas/ toegepaste krag v

10841/16

Notes/Aantekeninge:

e Correct arrow and label for EACH
force for one mark. / Korrekte pyle
en benoeming vir ELKE krag vir een
punt.

Comparative lengths of arrows are
not required. / Vergelykende lengte
van pyle nie vereiste nie.

.

For block X/ Vir blok X:

Fret=ma v’ o If the system approach is used to
180 -w—-T=ma first calculate acceleration and
180 - (4)(98)-T=4a v then acceleration is substituted to
1408-T=4a ......ccc......(i) obtain T:

Max. 2

For block Y / Vir blok Y:

Note/Aantekeninge:

74

Fret= Ma « Indien die stelsel benader word
T-w=ma om eerstens versnelling te
T-(8)9.8)=8av bereken en dan die versnelling
784+T=8a ... (i) gebruik om T te bereken:
Maks 2,/4

281,6-2T=8a a
-784+ T=8a

360-3T=0
T=120N

T =120 N upwards / opwaarts v’

POSITIVE MARKING FROM QUESTION 2.3.1/ POSITIEWE NASIEN VAN
VRAAG 2.3.1

OPTION / OPSIE 1 OPTION / OPSIE 2

784+T=8a 140,8—T=4a

-784+120=8a v
a=52ms?v

140,8 - 120 =4a v
a=52ms?v

OPTION / OPSIE 3
281,6-2T =8a
2816 +220=8a v
a=52ms?v

(2)

[11]
3
10841/16
QUESTION 3/ VRAAG 3
3.1 The object had an upward velocity when it was released. v / Die voorwerp het n
opwaartse snelheid toe dit losgelaat is.
OR/ OF
The object continues with its state of motion in a straight line. / Die voorwerp
beweeg voort in dieselfde rigting van beweging in n reguit lyn.
OR/ OF
The object has inertia. / Die voorwerp het inersie. (1)
Upwards / opwaartsv’ (1)
3.2.2 Downwards / afwaarts v (1)
Upward positive / opwaarts Downward positive/ afwaarts
positief positief
vi=vitaAty vi=vi+aaty
0=110-9,8Atv 0=-110 +9.8At v
At=11,22s v At=1122s v (3)

332

OPTION 1/0OPSIE 1

Upward positive / opwaarts positief

Ay = VAt +4aat® v

550 v = 110At + 5(-9,8)A8 v/

4,9A? -110 At - 550 = 0

_ =(=110)++/(=110)* —4(49)(-550)
B 2(49)
At=2666s0r—4,21s

At=2666s v

At

Upward negative / opwaarts
negatief

Ay = v,At +4aat® v

550 v = -110At + ¥5(9,8)At v’
4,9A1* -110 At—550 = 0
At=2666sor—4,21s
At=26,66s v

Downloaded from eduresourceza.com



3.4

OPTION 2/ OPSIE 2

10841/16

POSITIVE MARKING FROM QUESTION 3.3.1/
POSITIEWE NASIEN VAN VRAAG 3.3.1.

Time / Tyd (point/ punt Q to R): 11,22 s
Time / Tyd (point/ punt Rto Q): 11,22's
Time / Tyd (point / punt Q to ground):

Time / Tyd (point/ punt Q to R): 11,22 s
Time / Tyd (point/ punt Rto Q): 11,22's
Time / Tyd (point / punt Q to ground):

Upward p | opwaarts p

Ay = v, At +4aat? v

550 v = (-110)At + ¥(-9,8)AL v/

4,9 A+ 110 At—550 = 0

—110+ /(110 —4(49)(_550)
2(49)

At=
At=421s
Total time / Totale tyd

=1122+ 11,22+ 4,21
=2665s v

Upward neg: | opwaarts negatief
Ay = v,At +1aat® v

550 ¥ = (110)At + ¥4(9,8)A v/

4,9 At? + 110 At— 550 = 0

Aot 10+ +/(110)% —4(4,9)(-550)
- 2(49)
At=421s

Total time / Totale tyd
=11,22+11,22 +4,21
=26,65s v

OPTION 3/OPSIE 3

POSITIVE MAKING FROM QUESTION 3.3.1/
POSITIEWE NASIEN VAN VRAAG 3.3.1.

Upward positive / Opwaarts positief

Height reached above point Q \
Hoogte bereik bo punt Q:

v,2 = v‘2 +2aAy,

(0)° = (110)* + 2(-9,8) Ay,

o AY,=617,35m

Displacement from point R to ground /
Verplasing van punt R na grond:
Ay=550+617,35 =1 167,35 m

Ay = v, At +4aat? v

-1167,35 v = (0)At + %(-9,8)At v/
At=15435s

Total time / Totale tyd
=11,22 + 15,435
=2666s Y

Upward negative / Opwaarts negatief

Height reached above point Q /
Hoogte bereik bo punt Q:

v,2 = v‘2 +2aAy,

(0)° = (-110)? + 2(9,8) Ay,

o Ay,=617,35m

Displacement from point R to ground /
Verplasing van punt R na grond:
Ay=550+617,35 =1 167,35 m

Ay = VAt +4aat® v

1167,35 v'= (0)At + %4(9,8)AY
At=15435s

Total time / Totale tyd
=11,22 + 15,435
=26,66s Y

1084116

POSITIVE MARKING FROM QUESTION 3.3 / POSITIEWE NASIEN VAN VRAAG 3.3.

Downward as positive / afwaarts as positief:

Marking criteria / nasienriglyne
Positive slope / positiewe helling v

Graph starts at v=-110 m-s” P
Grafiek begin by v=-110m-s™

Graph intercepts x axis at 11,22 s v
Grafiek sny x axis by 11,22 s

v (m-sT)

0| 11,22 26,66 v t(s)

-110

Upward as positive / opwaarts as positief:

Graph ends at 26,66 s v
Grafiek eindig by 26,66 s

0f 11,22 26,66

Marking criteria/ nasienriglyne
Negative slope / negatiewe helling v

Graph starts at v= 110 m-s” v
Grafiek begin by v=110m-s™

Graph intercepts x axis at 11,22 s v

Graph ends at 26,66 s v

i Grafiek sny x axis by 11,22 s
: Grafiek eindig by 26,66 s

QUESTION 4/ VRAAG 4

4.1

4.2

The total (linear) momentum of a closed system remains constant/is conserved. v'v'

(2 marks or zero)

Die totale (liniére) momentum van n geslote sisteem bly konstant/bly behoue. v'v'

(2 punte of niks)

Ipi=ZpY

myvz + mavz = (Mg + ma)ve

(68x20) v+ (12 0) = (68 + 12)v; ¥
V=17 ms™ v

Downloaded from
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4.3 POSITIVE MARKING FROM QUESTION 4.2/
POSITIEWE NASIEN VAN VRAAG 4.2.

OPTION 1/ OPSIE 1
(Ep + B = (Ep+ Bx v
(mgh + Ysmv,

0 +_4(80)(17)° v = (80)(9.8)h + 0 v
~h=1475m

Distance up the incline, d/ Afstand opwaarts teen skuinsviak

sing = h
AX

sin25°
L AX=3489m Vv

)= (mgh + % mve?)

's

14,75
Ax

OPTION 2/ OPSIE 2
Whet = A« v
Wy, = Exr -Exi

mgsin25°cos180° = Em(v
(80)(9,8)sin25°v" A xcos180° v'= 5(80)(02 -17%) v
Ax=34,89mv

1
)

1

4.4  Decreases/ verminder v

Friction is a non-conservative force/ opposes motion/removes kinetic energy from
the system. v’

Wrywing is n nie-konserwatiewe krag /opponeer beweging / verwyder kinetiese
energie van die sisteem. v (2)

[13]

1084116

QUESTION 5/ VRAAG 5

5.1  Zero/0 (J) v (1)

52

Fn/N/Norma Force of the engine/F/Fa

1 Normaal v Krag van enjin /F/Fa v
Frictional force/f/F¢
i v
Wrywingskrag //Ff weight/w/mg/F /6 860 N

53 531

532

gewig/w/mg/Fy/6 860 N

v

The net/total work done on an object is equal to the change in the object’s
kinetic energy. v'v" (2 marks or zero.)

Die netto/totale werk verrig op n voorwerp is gelyk aan die verandering in
die voorwerp se kinetiese energie. v'v' (2 punte or niks.) )

Marking guidelines / nasienriglyne

o Formula/ Formule: Wpet = AEx or Wi = AE, + AE¢ v/

e Formula/ Formule: W = F Axcos6 v

«  Substitution to calculate / Vervanging in formule f = j, mgcos30° v/
Substitute to calculate / Vervanging om te bereken: W v’
Substitute to calculate / Vervanging om te bereken: W,, OR AE, v/
Substitute to calculate / Vervanging om te bereken: Wg v/
Substitute to calculate / Vervanging om te bereken: AEy v

Final answer / Finale antwoord: 11,59 m's™ v/

e o o o o

OPTION 1/ OPSIE 1:
Whet = AE( v

Wi+ W + W+ We = AEk

0 +fAxcos 180° + wA xcos 180° + FAxcos 0° v = Ey- Ey
1, Mgcos30° A xcos 180° + mgAxsin30°180° + F A xcos 0° = % m(vé —v?)

0,32(700)(9,8)cos30°v (70)cos 180°¥ + (700)(9,8)sin30°(70)cos180°v + (6000)(70)cos 0° v'=

200(vE =0) ¥

-1,33 x 10° = 2,4 x 10° + 4,2 x 10° = 350v2
vi=11,59m's’ v

OPTION 2/ OPSIE 2:

fAxcos 180° + F Axcos 0° v = mgah + % m(vé — vi?)
0,32(700)(9,8)c0s30°v (70)cos 180° v + (6000)(70)cos 0° v'=

Wie = AE, + AE(V
Wi + We = mgah + % m(vé = v?)

700)(9,8)(70sin30" = 0) v + % (700(v¢ = 0) v/

eduresourceza.c Qo soms'- @
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QUESTION 6/ VRAAG 6

6.1

6.2

6.3

6.1.1 It is the apparent change in frequency of a source when there is relative
motion between the source and the observer. v'v'

Dit is die skynbare verandering in frekwensie van 'n bron wanneer daar n
relatiewe verandering in beweging tussen die bron en die waamemer is. ¥V’

6.1.2 Away/ Wegv

6.1.3 fL=ViVLfs/
V*vg
v
73--_40 75
340+ v,

v,=932m-s"v

« The absorption spectrum observed for elements on a distant star compared to
spectrum of elements on the earth or sun. v

* Absorption lines in spectrum from star shifted to red end of the spectrum/ red
shifted. v/

« Wavelengths in the absorption spectrum lines have increased. v/

e According to the Doppler effect the star is thus moving away from the earth. v°

e The absorbsiespektrum waargeneem vir elemente van n verafgeleé ster in
vergelyking met die spektrum van elemente nader aan die aarde of die son. v

e Absorbsielyne in die spektrum van ster verskuif na die rooi kant van die
spektrum/ rooiverskuiwing. v~

« Golflengte in the absorbsiespektrumlyne vermeerder. v~

« Volgens die Doppler effek beweeq die ster dus verder van die aarde. v

Ultrasound scans / ultraklankskanderingv
Measuring rate of flow of blood (Blood-flow meter) / Meting van die tempo waarteen
bloed vloei (bloedvioeimeter)v

@)
1

(4)

()
[13]
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QUESTION 7/ VRAAG 7

71

7.2

7.3

The force of attraction that two charges at rest exert on each other is directly
proportional to the product of the two charges v'and

inversely proportional to the square of the distance between their centres. v/

Die aantrekkingskrag wat twee ladings in rus op mekaar uitoefen, is direk eweredig
aan die produk van die twee ladings v en omgekeerd eweredig aan die vierkant van
die afstand tussen die middelpunte. v/

Fi2 v

Fret

fi2 v
@ x10%r  x10%p  x107%)
B 08 2
=144N, to the right / na regs

_kQ,Q,
f123
© x10%)2

F1 3

v
x107%)2  x107%)

04f 2
=225N,downwards afwaarts

Fret = 4/(225)° +(144)
=267,13N
225 o
t === . 0=5738
an0 144 [¢]

Fret = 267,13 N, v 147,38/ E57,38°S / 57,38° south of east / suid van 00s v

(7)
111

10841/16
QUESTION 8/ VRAAG 8
81 12Vv o
82 821 |OPTION1/OPSIE 1 OPTION 2/ OPSIE 2
KR R R,
R, R R, R +R,
1.1 _(6)0a0)
st “6+10
R, =375Q R, =3750Q
Rextemal ekstern = 3,75+ 2 v =5,75Q v | Rextemal/ekstern = 3,75 +2 V=575 Q V| (4)
8.2.2 POSITIVE MARKING FROM QUESTION 8.2.1 /
POSITIEWE NASIEN VAN VRAAG 8.2.1
OPTION 1/ OPSIE 1 OPTION 2 / OPSIE 2
Vi = IRext/ ekstern ¥ V1 = IRext/ ekstern V'
slE =V .‘.|=£\/
575 575
=174 A =174A
'Y
=Irv
€ =_|Rext /ekstern * Ir v/ Y;s‘_/ ;980: 1 ,|7r4r v
12 = (1,74)(5,75) + 1,74r v ‘
r=115 Qv
Lr=11507 ' (5)
8.4 Increases/ Verhoog v’

Closing S; effectively cuts off the 2 Q resistor / is a short circuit. / Sluit van S; sny die
2 Q weerstand effektief af | vorm 'n kortsluitingv’
Total resistance decreases / Totale weerstand verminder. v

(3)

[13]
QUESTION 9/ VRAAG 9
9.1 9.1.1 AC Alternating current /WS Wisselstroom v 1)
9.1.2 DC/GS (Gelykstroom) v
Due to the presence of the split ring commutator, current always exits
through the one brush and then leaves through the other brush. v/
Agv die teenwoordigheid van die splitingkommutator, is daar altyd stroom
wat deur een borsel beweeg en dan deur die ander borsel. v 2)
9.2 9.21 AC generator has slip rings v" whilst a DC generator has a split ring
commutator. v
WS generator het slipringe, v terwyl die GS generator splitringkommutator
het. v @)
1"
10841/16
9.2.2 An AC voltage can be stepped up. /_n WS stroom kan verhoging ondergaan. v
Increase in voltage and_decrease in current. / Verhoging in potensiaalverskil
en verlaging in stroom. v/
Loss in power/P = I°R decreases. / Verlies aan drywing/P = I°R verminder v/ 3)
93 9.3.1 |OPTION1/OPSIE1 OPTION 2/ OPSIE 2
f= 1 f= cycles / siklusse
T time / tyd
=1 - 35
0,02 0,07
=50 Hz v =50 Hz v (2)
9.3.2 | OPTION 1/ OPSIE 1 OPTION 2/ OPSIE 2
V, V,
| Ve Vo = Vmax
max =R ™=y
_200, _ 200,
20 2
=1QA 14142V
Pave = ¥4(Vimardma) ¥ v /
=%(200x 10 ) v ims = ’;“
=1000 W (1 kW) v
1442
OPTION 3/ OPSIE 3 “T0
V,
V,, =—max =707A
"2
_200, Pae= IinR
V2 = (7,07)220
=14142V =999,70 W
l OR
V2 Pave= Vimalims ¥’
Pyue= R = (141,42)(7,07) v
, =999,84 W v
_(M.42)°
20 Accept range / Aanvaar:
=99,98 W v
999,70 to 1000 W (5)

Downloaded from eduresourceza.com
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QUESTION 10/ VRAAG 10

10.1

10.2

10.3

10.4

1.1

11.2

1.3

11.4

10841/16

Minimum energy required to release (photo) electrons from a metal surface.v'v'

Minimum energie nodig om (foto) elektrone uit n metaalopperviak vry te stel. v'v'

OPTION 1/ OPSIE 1
Wo = hf v/
Zhe,
P
(6,63 x1074)(3x10°) v
500 x10~° Y’
=3,978x 10" v

OPTION 2/ OPSIE 2
c
f==v
2
3x10°

~500x10°°
~6x10"Hz

W, =hf ¥
= (663 x107)(6x10™) v
=398x107° Jv

10.3.1  Remains the same / Bly dieselfde v

10.3.2 Remains the same / Bly dieselfde v

POSITIVE MARKING FROM QUESTION
POSITIEWE NASIEN VAN VRAAG 10.2.

10.2/

OPTION 1/ OPSIE 1
E=W, + Eynan”

hc
— =W, + Ex(max)
A

v
(6,63 x107*)(3x10°)
400 x107°Y
Exmax) = 9,95 x 102 J v/

Range / aanvaar:
9,93 x10%°J 10 9,95x 102°J

v
=3,978 x 107° + Exmax)

OPTION 2/ OPSIE 2
c
f=2
»
~ 3x10°
400 x10°°
=75x10"Hz

m

=hf
= (663x10°%)(7,5x10%)v
=497x107°J

E :Wo + Ek(max) v
4,97 x 107° = 3,98 x 107° + Eygmagy V'
Eimag = 9,93 x 10204 v

(6)

[14]
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QUESTION 11/ VRAAG 11
The energy transferred to / work done on v each coulomb (of charge) / per C
charge v passing through the battery.
Die lading oorgedra / arbeid verrig opv" elke coulomb (lading) / per C lading v wat
deur die battery beweeg. (2)
; ing = 38=0, Note / Aantekening:
Gradient / helling = 58 05 Note / Aantekenin
v 9-0 « Accept any correct values from graph
to calculate the gradient.
=0,37 (V"y’ e Aanvaar enige korrekte waarde vanaf
rafiek om helling te bereken. 3)
Ay
emf 1)
11.4.1  POSITIVE MARKING FROM QUESTION 11.2/
POSITIEWE NASIEN VAN VRAAG 11.2
OPTION 1/OPSIE 1 OPTION 2/ OPSIE 2
1 _ emf =2(0) +2r
omi - 087 emf = 0,26(9) +0,26r
&(emf)=2,70V v 0=-234+174r
r=1340
e=2(0)+2r
Range/Aanvaar: =2(1,34)
2,67-270V =267VY (2)
11.4.2 POSITIVE MARKING FROM QUESTION 11.2 AND 11.3.1/
POSITIEWE NASIEN VAN VRAAG 11.2 EN 11.3.1
OPTION 1/ OPSIE 1 OPTION 2/ OPSIE 2
Emf=I(R+r) Any two equation using values from the
_ 1o r graph / Enige twee vergelykings waar
y=mx+c 1 emfR+ emf | waardes van grafiek gebruik is:
y intercept/ af snit= Lf emf = 2(0) +2r v
em emf =0,26(9) + 0,261 v
05v=—"_v 0=-2,34+174r
) r=134Qv
R=135QV
Range / aanvaar:
134-135Q (3)
11

GRAND TOTAL / GROOTTOTAAL: 150
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11 C v (2)
12 B vV ()
13 C Vv (2)
14 A Vv (2)
15 D vV (2)
16 A Vv 2)
17 C v (2)
18 B vV 2)
19 C v (2)
110 A Vv (2)
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QUESTION / VRAAG 2

21

22

23

24

25

26

A series of organic compounds that can be described by the same general
formula v'v/

OR

A series of organic compounds in which one member differs from the next with a
CH2 group. (2 v'¥ or nil)
n Reeks organise verbindings wat beskryf kan word deur dieselfde algemene
formule.

OF

h Reeks organiese verbindings waarin een lid verskil van die volgende met n CHz
groep. (2 v'v of nul)

221 B: Estersv
2.2.2 C: Aldehydes v Aldehiede
CnHazn v/

v
Pentanoic acid v Pentanoésuur

251 HIGHER THAN v HOéR AS

2.5.2 Negative marking from Q2.5.1to Q 2.5.2 / Negatiewe nasien vanaf
V2.5.1tot 2.5.2
(Next member is hexanoic acid.)/ (Volgende lid is heksanoésuur.)

Structure / Struktuur

Because hexanoic acid has a larger surface area / longer chain length /
increasing molecular mass than pentanoic acid, this causes more
intermolecular forces v/

Aangesien heksanoésuur n groter kontakopperviakte het / langer ketting /
toename in molekulére massa as pentanoésuur, sal dit tot meer
intermolekulére kragte lei.

Intermolecular forces / Inter ére kragte

More intermolecular forces / induced dipole forces / London forces /
dispersion forces / and hydrogen bond between the hydroxyl group of
neighbouring molecules in hexanoic acid v*

Meer intermolekulére kragte / geinduseerde dipoolkragte / Londonkragte /
dispersiekragte / en waterstofbinding tussen die hidroksielgroepe of
naburige molekule in heksanoésuur

Energy: /| Energie

More energy needed to overcome / break intermolecular forces in
hexanoic acid. v (Therefore a higher boiling point in next member of
homologous series.)

Meer energie benodig om intermolekulére kragte te oorkom / breek in
heksanoésuur. (Daarom n hoér kookpunt in die volgende homoloé reeks.)

OR/OF

1084217

Structure / Struktuur

Because pentanoic acid has a smaller surface area / shorter chain
length / lower molecular mass than hexanoic acid, this causes less
intermolecular forces v/

Omdat pentanoésuur n kleiner opperviakarea het / korter kettinglengte /
laer molekulére massa as heksanoésuur, veroorsaak dit minder
intermolekulére kragte.

Intermolecular forces / /i kragte

Lower intermolecular forces / induced dipole forces / London forces /
dispersion forces / and hydrogen bond between the hydroxyl group of
neighbouring molecules in pentanoic acidv’

Minder intermolekulére kragte / geinduseerde dipoolkragte /
Londonkragte / dispersiekragte / en waterstofbinding tussen die
hidroksielgroep van naburige molekule in pentanoésuur.

Energy / Energie

Less energy needed to overcome/break intermolecular forces in
pentanoic acid than in hexanoic acid. v’

Minder energie word benodig om die intermolekulére kragte te oorkom /
breek in pentanoésuur as in heksanoésuur.

2.6.1 Same molecular formula, but different positions of the side chain,
substituents or functional groups on the parent chain. v'v/
Dieselfde molekulére formule maar veerskillende posisies van die
syketting, substituente of funksionele groepe op die moederketting.

26.2 H H H H H
| | | | | Marking quideline / Nasienriglyne:
H—C—C—C—C—C—0Q e Structure correct 2/2
| | | | | \ e Struktuur korrek 2/2
H H H H H H
pentan-1-ol
OR/OF
o
[N
T
H H H H H
pentan-3-ol

2.6.3 (Positive marking from 2.6.2) / (Positiewe nasien vanaf 2.6.2)
Pentan-1-ol v'v'
OR/OF
Pentan-3-ol v'v'

@
17

10842/17

QUESTION / VRAAG 3

31 3141

3.1.2

3.1.3

32 321

322

323

3.3 331

332

34 341

342
343

344

345

v Marking quideline / Nasienriglyne:

v Water molecule not required / watermolekule nie

H H nodig nie
H— C—é @ | —H Ester functional group correct v / korrekte
I [ | funksionele groep vir ester
HHHH H

v Methy! side chain correct v /metielketting korrek
Whole structure correct / hele struktuur korrek 3/3

.

.

(3-methylbutyl ethanoate and H20)

(3-metielbutieletanoaat en water) 3)
To smell the ester v' / Om die ester te ruik

(The smell of the ester is masked by the smell of the carboxylic acid.

Esters are fairly insoluble in water and form a thin layer on the water

surface. Esters are volatile. The excess acid and alcohol both dissolve in

water and are less volatile and the smell is less pronounced.)

(Die reuk van die ester word gemasker deur die reuk van die

karboksielsuur. Esters is redelik oplosbaar in water en vorm n dun lag op

die water opperviakte. Esters is vlugtig. Die oormaat suur en alcohol los

beide op in water en is minder viugtig en die reuk is minder opvallend.) 1)

Any TWO safety precautions: / Enige TWEE veiligheidsmaatreéls:

e Sulphuric acid is corrosive. Use safety equipment e.g. goggles,
gloves, glass ware. v/
Swawelsuur is vretend. Gebruik veiligheidsklere, bv. Veiligheidsbrille,
handskoene, glassware.

* Do not use a pipette to suck up the acid. v*
Moet nie n pipet gebruik om die suur op te suig nie.

* Because heat is involved and alcohols are flammable. a water bath is
needed in which to place the test tube. v/
Omdat hitte betrokke is en alkohole is vlambaar, word n waterbad

benodig om die proefbuis in te plaas. 2)
hexan-2-ol v'v"  heksan-2-ol )
Addition reaction/hydration v/ addissiereaksie / hidrasie 1)

Any TWO: / Enige TWEE:

Excess water / Small amount of acid as catalyst (sulphuric or phosphoric)
/ Mild heat v mark each

Oormaat water / klein hoeveelheid van die suur as katalisator

(swawelsuur of fosforsuur) / matige hitte v een punt elk. 2)
5
10842117

H v

i
H—(I: I—H

H H v whole structure / hele struktuur 2)
2-chloro-2-methylv'propane v" and water v*
2-chloro-2-metielpropaan en water 3)
High temperature v/ Hoé temperatuur
High pressure v’ / Hoé druk 2)
Ethene v / eteen 1)
Dehydration v / dehidrasie (1)

A polymer formed when monomers (usually containing a double bond)
combine through an addition reaction. v'v*
h Polimeer vorm wanneer monomere (gewoonlik met n dubbelbinding)

kombineer deur n addissiereaksie. 2)
Polythene v* / politeen of polietileen 1)
[23]

QUESTION / VRAAG 4

41 411
4.1.2
42 421
422
423

10kJ v )
20kJ ¥ Q]

The particles with sufficient kinetic energy for a reaction to take place. v*
Die deeltjies met genoegsame kinetiese energie vir n reaksie om plaas te
vind. 1)

BV 1)

Increasing temperature increases the rate of reaction. v Molecules must
collide with sufficient energy for bonds to break v" and a reaction to occur
(activation energy). When the temperature is increased, more particles
have enough energy for more effective collisions to take place v and
more particles have energy greater than the activation energy. v
Vermeerdering van die temperatuur verhoog die tempo van die reaksie.
Molecule moet bots met genoegsame energie vir die bindings om te
breek en n reaksie om plaas te vind (aktiveringsenergie). Wanneer die
temperatuur verhoog, het meer deeltjies genoeg energie vir meer
effektiewe botsings om plaas te vind en meer deeltjies het energie groter
as die aktiveringsenergie.

Downloaded from eduresourceye.com
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Volume N;O; (em?)

4.3.1

0,12

10842/17

Increase in energy increases kinetic energy. As the kinetic energy of the
particles increase, more particles have sufficient activation eneray, the
chances of colliding with correct orientation increases, more effective
collisions per unit time takes place.

Toename in energie verhoog die kinetiese energie. Indien die kinetiese
energie van die deeltjies verhoog, is daar meer deeltjies met genoegsame
aktiveringsenergie, die kanse vir botsings met korrekte oriéntasie
verhoog, meer effektiewe botsings per eenheid tyd vind plaas.

Graph of time of reaction taking place vs Volume of N2Os
Grafiek van tyd van reaksie wat plaasvind teenoor Volume van N2Os

| arking guideline / Nasienriglyne:

I 1T T 1 T e Heading v Opskrif

* Both axes labeled v Beide asse
benoem

* Correct scale used for both graphs v
Korrekte skaal gebruik vir beide
grafieke

* Used data from table to plot points
correctly v Gebruik data vanaf table
om punte korrek te plot.

Korrekte vorm van grafiek / beste
paslyn

» Correct shape of graph/line of best fit v*

0 200 400 600 800 1000

time (s)

4.3.2 The change in concentration of reactants or products per unit time. v v/
Die verandering in konsentrasie van reaktante of produkte per eenheid
tyd.

volume N,O, used
4.3.3 Rate of reaction (Reaksietempo) = +
0,06
=—— v =25x10*mol-dm3s?! v
240

(Allow for a range 2,4 — 2,6 x 10 — see learner’s graphs)
(Laat toe vir n reeks van 2,4 — 2,6 x 10* -sien leerder se grafiek)

(3)

[18]
7
1084217
QUESTION / VRAAG 5
5.1 When the rate of the forward reaction is equal to the rate of the reverse reaction.
Or
When both reactants and products continue to form at the same time.
Wanneer die tempo van die voorwaartse reaksie gelyk is aan die tempo van die
terugwaartse reaksie
of
Wanneer beide reaktante en produkte aanhou vorm op dieselfde tyd. 2)
5.2 4A0zg) | 2A203 + | Oz
Molar ratio 4 2 1
Molére verhouding
Initial concentration 0 2,0 1,0
Aanvanklike konsentrasie (given) (given) (given)
(mol-dm™3)
Change in concentration Use ratio 4:2:1 v
Verandering in konsentrasie +4x -2x -X Gebruik verhouding
(mol-dm™3)
Equilibrium concentration "
Konsentrasie by ewewig 4x 2,0-2x 1,0-x : Z;ee%;'gl:g“m v
(mol-dm™3)
At equilibrium, AOz2 is 10% decomposed. /By ewewig, AO2 word 10% ontbind.
.[A203]eq = 10 % of 2,0 v Use 10 % decomposition / Gebruik 10% ontbinding
v . o S .
L 20-2x"= 10 x 20 Marking criteria /Nasienriglyne
199 U 4:21v
e Use ratio 4:2:
=0,9 mol-dm?
=09 motdm o 1(Oz)eq = N(O2)ii- N(Oz)ehange = 1,0- X
OR/OF e n(A203)eq = N(A203)ini - n(A203)change
v
=2,0-2x
[0z] = 10% of 1 o n(AOz2)eq = n(AO2)ini + N(AO2)change
10 =0 +4x
sl=-x=—x1 -
100 e Use 10% of decomposition v
x = 0,9 mol-dm3 o Equilibrium concentrations of all
substances v'v'v’

Therefore at equilibrium: / Dus by ewewig:
[AO2] = 4(0,9) = 3,6 mol-dm> v’

[A203] = 2,0 — 2(0,9) = 0,20 mol-dm= v/
[02] = 1,0 - 0,9 = 0,10 mol-dm™ v/

Positive marking from x
Positiewe nasien vanaf x

53 5.3.1

COLOURLESS v KLEURLOOS

5.3.2 (Negative marking from 5.3.1) / (Negatiewe nasien vanaf 5.3.1)

Decreasing the volume will increase the pressure.
Reaction will reduce the stress on the system by favouring the reaction
that will reduce the pressure, i.e. less number of moles v/

Reaction will favour the forward reaction / production of A2O3(g) + Oz(g) /
decomposition of AO2(g) v

More product / colourless gases will reduce the intensity of the mixture’s
reddish-brown colour v/

Vermindering van volume sal die druk verhoog.
Reaksie sal die versteuring teenwerk om die sisteem deur die reaksie te
bevoordeel wat die druk sal verminder, dit is minder aantal mol.

Die reaksie sal die voorwaartse reaksie bevoordeel / produksie van
A203(g) + O2(g) / ontbinding van AO2(g)

Meer produkte / kleurlose gasses al die intensiteit van diemengsel se
rooi-bruin kleur verminder.

QUESTION / VRAAG 6

6.1 An acid is a substance that donates a proton. v'v'
Or
An acid is a proton donor.
'n Suur is n stof wat n proton skenk.
of
n Suur is n protonskenker.
6.2 HPO4* v/
6.3 6.3.1 Bromothymol blue. v" / broomtimolblou
6.3.2 Strong acid + strong base v'  pH range is between 6 and 7,6 v/
Sterk suur + sterk basis PpH reeks is tussen 6 en 7,6
6.3.3 OPTION / OPSIE 1 OPTION / OPSIE 2
CaVa = Moy CVa o Nay
CVy Ny GV, Ny
0N
onasy _ 1, * 000”7 -1,
c,(20)v 2 20 .\, 2
RETTYY
¢, = 0,15 mol-dm*v' ¢, = 0,15 mol-dm*v'
9
6.3.4 Option / Opsie 1 Option / Opsie 2
pOH = - log [OH] v KOH = 0,15 mol-dm?
pOH =-1log (0,15) v [OH][H30*] = 104 = Kw v’
OH = -(-0,82 14
p (-0,82) o= 10
0,15
— 14 .dm-3
pOH = 0,82 = 6,67 x 10" mol-dm
pH +pOH =14 v
pH = 14 — pOH pH = -log[H30*] v
= -14
pH=14-082 v log (6,67 x 104) v/
pH=13,18 v =1318 7
The pH of a 0,15 M solution of
potassium hydroxide is 13,18.
Die pH van n 0,15 M oplossing van
kaliumhidroksies is 13,18.
6.4 6.4.1 Hydrolysis v Hidroliese

6.42 SMALLERTHAN7 v KLEINERAS7

6.4.3 Hydrolysis of the salt of a strong acid and a weak base v results in
an acidic solution.
Hidroliese van die sout van n sterk suur en n swak basis eindig in 'n
suur oplossing.

QUESTION / VRAAG 7

The negative terminal v / Die negatiewe terminal

71 Copper v’ | Koper

7.2

7.3 Reduced v / gereduseer
7.4 Cu?*(aq) + 2e" — Cu(s) v’
75

Electrons must be constantly supplied by the negative terminal v of the
battery/power source and cannot alternate between terminals. v If AC is

used no plating will occur v / Plating will continuously occur on both.

10842/17

(3)
[12]

10842/17

(1)
[19]

Elektrone moet constant toegevoeg word tot die negatiewe terminaal van die

battery / kragbron en kan nie wissel tussen terminale nie. Indien WS gebruik
word sal geen platering plaasvind nie / platering sal plaasvind op beide
gelyktydig.

Downloaded ffom eduresourceza.com
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QUESTION / VRAAG 8

8.1

8.2

8.1.1 Agis) | Ag*iag)(1 mol-dm3) v'||v" Co*(ag)(1 mol-dm=>)|Co?*(aq) v'(1 mol-dm-3)
(Do not penalise if phases and standard conditions are omitted.)
(Moet nie penaliseer indien fases en standaardtoestande uitgelaat is
nie)

812  Co¥@g v

813  Co¥@) +& —Co%e¥ [ Marking guidelines /Nasienriglyne:

Co%(aq) € C0**(aq) + € n

If double arrow, no marks
Indien dubbel pyle, geen punte.

8.2.1 To determine the standard electrode potential of another half-cell. v/
Om die standard electrode potensiaal van n ander halfsel te bereken.

8.2.2 Platinum (Pt) v/

8.2.3 Complete the circuit / allow ions to move / maintain electrical neutrality /
keep the electrolytes separate. v/
Voltooi die stroombaan / laat ione toe om te vloei / handhaaf elektriese
neutraliteit / hou die elektroliete appart.

8.2.4 Metal M is chromium (Cr). v'v" Metaal M is chroom (Cr)

8.2.5  2Cr+6H* — 2Cr** +6H2 v reactants; v products; v balancing

Reaktante  produkte  balansering
8.2.6 DECREASE v/ VERMINDER

An increase in [Cr®*] will affect the equilibrium to the left, decreasing the
concentration of products and increasing the concentration of reactants.
This will result in a decrease in Veen. v°

n Toename in [Cr*] sal die ewewig na links affekteer, vermindering van
die konsentrasie van produkte en vermeerdering van die konsentrasie
van die reaktante. Dit veroorsaak n afname in Vsei.

827 O0VVY

8.2.8 Hz is flammable v, H* (or H30") is an acid which is corrosive. v/
Hz is vlambaar, H* (of H30") is 'n suur wat vretend is.

(1)

1084217

QUESTION 9 / VRAAG 9

9.1

92

9.3

9.4

9.1.1 2NO + 02 —2NO2
v reactants v products v balancing
Reaktante  produkte balansering

9.1.2 Catalytic Oxidation of Ammonia v' / Katalitiese oksidasie van ammoniak
9.1.3 HNO3 v/

9.2.1 (NH4)2S04/ ammoniumsulphate v / ammoniumsulfaat

922 NH4NOs / ammoniumnitrate v' / ammoniumnitraat

Any TWO. ONE v each: Enige TWEE. EEN punt elk:

- Nitrogen saturation of soil leads to washing away of other nutrients needed in
the soil, into the rivers and dams.

- Washing of top soil into lakes / rivers / dams causes it to become acidic.

Build up of nitrates in rivers (eutrophication) causes algae bloom that depletes

oxygen causing aqueous life to die.

- Build up of nitrates in drinking water can cause death of infants due to
hemoglobin deficiency.

- Ground water can become acidic.

Promotes growth of alien plants in dams and rivers.

Water poisoning / blue baby syndrome / nitrates potentially carcinogenic

stikstof versadiging van grond lei tot die weg wassery van ander nutrient
benodig in die grond na die riviere en damme.

was van bo-grond na die mere / riviere / damme veroorsaak dat dit suur word.
- opbou van nitrate in riviere (eutrifikasie) veroorsaak dat alge groei wat suurstof
neem uit die water en diere en plante in water laat sterf.

grondwater word suur.

- bevorder groei van uitheemse plante in damme en riviere.

water vergiftiging / blou baba sindroom / nitrate potensiaal karsinogenies

9.4.1 The N : P : K gives the proportion / ratio of nitrogen, phosphorus and
potassium in a fertilizer. v*
Die N : P : K verhouding gee die verhouding van stikstof, fosfor en
kalium in die kunsmis.

94.2 4:5:87

943 Lower N. v This is to prevent too much leaf growth, at the cost of fruit
growth. v’
Laer N. Dit is om te voorkom dat te veel blare groei ten koste van vrugte.

94.4 Fertilizer D (Kunsmis D) 8/17 x25=11,77% v
Fertilizer E (Kunsmis E) 9/27 x 20 =6,67% v
Thus Fertilizer D v (If only fertilizer D given as answer 1/3)
Dus Kunsmis D (Indien slegs kunsmis D gegee as antwoord 1/3)

(3)
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QUESTION 2

241

2.2

2.3

The total mechanical energy (sum of the potential energy and kinetic energy) in a
system remains constant as long as the only forces acting are conservative
forces. v'v'

AtpointA  Emenn = Ep + Exv

mgh + 0
50x9,8x5v
2450J
AtpointB  Emesn = Ep + Ex
2450 = 0 + Ymvd/

vi = 9,899 ms’v

+

The total linear momentum of a closed system remains constant (is conserved). v'v'

POSITIVE MARKING FROM 2.2
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Mgve + MW = (Mg + muw)ve
50x9,899 +0v = (50 + 60 Jve v
Ve = 4,4995
Ve = 4,50 m'sv
Impulse, Ap = mgAv
= 50 x (9,899 —4,4995) v/
= 269,98 kg'm's™ v’
Whet = AE = Fnet XAXC0s0
Ex -Eui = Fret XAXCos6 v/

0 - %x110x 4,502V = 60 x AxCos180° v/

“free fall” is the motion of a body when the only force acting on the body is
gravity/pull due to gravity/its weight. v'v*

Ve = Vi +Zady v
vi = (102 +(2x9,8x20)) v
= 22,181 msv

Vi = Vi T anty
- 22181-10
98

=1243s v

At

Ball rises 19 m v after the bounce hence

vé = v +2alAy
02 = w2+ 2(98)(-19)v ~(-19.298
98
= sV 8
Vi 19,298 m's = 1.069s

The decrease in the magnitudes of the velocities, hence the loss in kinetic energ
shows that the collision between the ball and the ground is inelasticv'and energy
is lost through sound and heatv’

@)

)

10841/18

Down is positive

Marking criteria

1,243 s indicated

Positive slope for both graph sections

!lmuined is positive

Marking criteria
19,30

248 Graph starts at -19,30 m's™

-22,18n - -

10841/18

The net/total work done on an object is equal to the change in the object’s kinetic
energy v'v (OR the work done on an object by a resultant/ net force is equal to th
change in the object’s kinetic energy )

@)

'wsinov’
(3)
10841/18
4.3.1
v v
= 0%+2x2x87 8 = OXAt+0.5x2xAt
vi = 5657ms’ At = 2,828
=1 2y
B =%mv Vi = v+ aat
= 2y
0,5 x 40 x 5,657 = 0+ 2x2,838 v
v
= 5,657 m's’
Ex  =%mv?v
= 0,5x40x5,657%v
= 640,03J
(5)
OPTION 1 OPTION 2
4.3.2
= (mg sin 0) Ax cos0 E, =mghv
= 40x9,8 x sin 30°x 8 x cos0® =40x9,8x4v
= 1568Jv | =1568 Jv' 4)
)

POSITIVE MARKING FROM 4.3.1 & 4.3.2
4.3.3 MW = AER *T

Wg+W; = Exi - Exi
1568 +W;v = 640,03 - 0V

W= -927,97 Y
T
4.3.4@ = FiAxcos 6 v

927,97= Fix 8 cos 180°v
Fe = -115,996 N
=115.996 N v/

Downloaded from eduresourceza.com
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QUESTION 5

The Doppler effect is the change in frequency (or 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' 2)
ForcarA; FL = (” - s, v Vs = =79 m'st
= [ v)1200 v
= 1563,218 Hz. v/ (5)
o v ey (s - \ 7S
1600 v = (& v)1170v
340-

With sound

. The velocity of sound in air is comparable with speed of the ambulance. v' Th
change in frequency will therefore be significant hence a noticeable change. v

With light

151

10841/18

STION 6

What is the relationship between the potential difference across a resistor and the
current through the resistor? v'v' 2)

~ |
| || I= Marking criteria

6.3.1 Htential difference (V) v (1)

6.5.1

>tential difference/V v I ' I 1 I . I 3 |4 I I

10841/18
Graph of voltage vs current for a fixed resistor
6
5 Pz
>
g4
H
2
£ ==
s 2K
H 2
H
; poi|
0
0 0,2 04 06 08 1 1,2 14 16
Current/A
Marking criteria
Axes labelled v/
Scales on both axes correct v
At least 3 plots correct v/
Straight linev” passing through the origin
“4)
The current through the resistor is directly proportional to the potential difference
across the resistor if the temperature of the resistor is kept constant. v'v* @)
resistor. v’

— Iflvs Vis plotted, then gradient represents the reciprocal of the resistance of the
resistor. (&}

10841/18

Ret = v (V = terminal pd)
= v
= 1007 (3)
Option 1 Option 2
- . LT
Ri= ' v = 4x6
Ri= 276
=24Q =240
I =Ryl
R = Rr-Ry =2,4x1.2
=10 -24 =2,88 Q
=76Qv /R =12 =288
=912
R = =
Option 3 =760
€ =lRex+n)V

=12(24+R15)v
13,8 =1,2R+4,687
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7.3  Option 1 Option 2
Ve=Ir=12x1,5=18V Y Vi=IRy = (1,2)(2,4)=2,88V v
soemf=Vr+V, VrR=IR = (1,2)(7.6)=9,12V Y
=12+18v Vi =18V
=138V Y emf =Vy+Vr+V,
=2,88+09,12+1,88
=138V Y
(max = 3 marks)
(3)
7.4 Increase v’ )
7.5 e  Total resistance decreases v’
. Current increasesv’ 2)
[13]
1"
10841/18
QUESTION 8
8.1 DC (generator) v (1)
8.2 split ring commutator v (1)
8.3 atobv (1)
8.4 rms current is that a.c. current that would have the same effect as its dc
’ V,
equivalent v'v' OR (lms = —2
q (Ims N7l ) @
8.5 V.o 8
Vims = \—,% = 5 =5,657V v
e = Yy
_ 5657
5
= 1,131AV 4)
8.6.1
I Marking guideline
Emax - Starts max v’
\ - All quarters positive v*
0 - 1cycle v
l time/s
3)
8.6.2 Nov (1)
8.6.3 induced emf drives current through the conductors v* such that emf and current are
in phase, v therefore shape of graphs is the same. 2)
[151

QUESTION 9

10841/18

9.1 The photoelectric effect is a phenomenon whereby electrons are ejectedv” from a
metal surface when light (EM radiation) with a frequency equal to or greater than the

threshold frequency of the metal is shone on it. v/

9.2 Work function is the minimum energy that an electron in the metal needs to be
emitted from the metal surface. v'v'

9.3

=6,63x 103 vx

=3,316x10"J v

9.4 Yesv

3x10°
600x10°

v

9.5  Frequency of blue light is much higher than that of orange light v'making blue light
photons carry more than sufficient energy to eject photoelectrons from the metal

surfacev’

OR

Since Wo is constant the additional energy is transferred to the photoelectrons as

kinetic energy. Therefore the ammeter will register a reading.
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INSTRUCTIONS AND INFORMATION
1. Write your name in the appropriate space on the ANSWER BOOK.

2. This question paper consists of 11 questions. Answer ALL the questions in the
ANSWER BOOK.

3.  Start the answer to each question on a NEW page.

4. Number the answers correctly according to the numbering system used in this
question paper.

5. Leave ONE line open between sub-questions, for example, between
Question 2.1 AND Question 2.2.

6. You may use a non-programmable calculator.

7. You may use appropriate mathematical instruments.

8.  You are advised to use the attached DATA SHEETS.

9.  Show ALL formulae and substitutions in ALL calculations.

10. Round-off your final numerical answers to a minimum of TWO decimal places.
11.  Give brief discussions, et cetera where required.

12.  Write neatly and legibly.

P.T.O.
PHYSICAL SCIENCES: PHYSICS 3
(Paper 1) 10841/19
QUESTION 1: MULTIPLE-CHOICE QUESTIONS
Four options are given as possible answers to the following questions. Each question
has only ONE correct answer. Write only the letter (A — D) next to the question number
(1.1 =1.10) in the ANSWER BOOK.
1.1 Alearner is sitting on a chair. According to Newton’s Third Law of Motion,
the reaction force to the learner’s weight, w is the force of the ...
A learner on the chair.
B chair on the learner.
C earth on the learner.
D learner on the earth. 2)

1.2 Two objects, A and B, are in contact with each other on an inclined plane.
A horizontal force, F, is applied parallel to the incline, and pushes on the objects
as shown in the diagram below.

The magnitude of kinetic frictional force acting on the objects cannot be ignored.

Which ONE of the following is the correct free body diagram for block A?

AR F B E
Fr
TFq Fq
¢ Fu F DR F
Fors
Fr Fol Fr
Fy

P.T.O.

PHYSICAL SCIENCES: PHYSICS 4
(Paper 1) 10841/ 19

1.3 Trolley T, mass 3m, moving to the right with a speed v collides head-on with

trolley R, mass m, moving to the left with speed v. Immediately after the collision,
trolley R moves to the right with a speed 2v and trolley T is at rest. Refer to the
diagram below.

Ignore the effects of friction.

BEFORE COLLISION AFTER COLLISION

v | vi=0 vE=2v
- —

e =

Which of the following combinations is CORRECT?

MECHANICAL ENERGY MOMENTUM
A | Conserved Conserved
B | Conserved Not conserved
C | Not conserved Not conserved
D | Not conserved Conserved 2)
P.T.O.
PHYSICAL SCIENCES: PHYSICS 5
(Paper 1) 10841/19
1.4 A small stone is dropped from a height y above the ground as shown in the
diagram below. It strikes the ground after time t.
¥
ground
Take UPWARDS AS THE POSITIVE. Ignore the effects of air resistance.
Which of the following diagrams shows the correct position-time graph for the
motion of the stone?
A B
£ E t(s)
= 5
% t(s) E
& o
c $ D
= E .
E = )
[=3
g =4
= 8
u [+
o
& te)
¥
)

Downlodded ffom eduresourceza.com
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A pendulum bob is raised to position A at a height h above the lowest point of its
swing, C. It is released from point A, and swings through points B with speed vs
and C with speed vc.

Ignore frictional effects.

A .
72h h
B

oc

What is the relationship between the speed vs and speed vc?

Ve

VZ
B vg = +/05v¢
C vg = 05v¢

z
Ve @

A VB =

D vy =

An astronomer views the line spectrum from a star. Which of the following
describes the effect of the Doppler shift on the line spectrum if the star is moving
towards earth?

The line spectrum ...

A appears dimmer.
B appears larger.
C is shifted towards the red end of the spectrum.
D is shifted towards the blue end of the spectrum. 2)
P.T.O.
PHYSICAL SCIENCES: PHYSICS 7
(Paper 1) 10841/19

Point charges Q1, Q2 and Qs are arranged at the corners of a right-angled
triangle, as shown in the diagram below. The charges on Q1, Q2 and Qs are
unknown. The distance between Q1 and Qs is r. The distance between Q2 and Q3
is also r. Charge Qs experiences a resultant electrostatic force to the WEST.

Which of the following combinations of charges could be possible for charges Q1,
Qz and Q3?

Qi Q2 Qs
A NEGATIVE POSITIVE POSITIVE
B POSITIVE POSITIVE POSITIVE
C NEGATIVE NEGATIVE NEGATIVE
D POSITIVE NEGATIVE POSITIVE (2)

In the circuit diagram below three resistors, R1, R2 and a 6 Q are connected in
series. R1 =Rz and the internal resistance of the cell and connecting wires may
be ignored. V1 reads 18V and V2 reads 12V.

Which of the following is the possible values for R1 and R2?

4Q
6Q
12Q
18 Q

o0Ow>

P.T.O.

1.9

1.10

PHYSICAL SCIENCES: PHYSICS 8
(Paper 1) 10841/19

The diagram below is a simplified version of an electric generator connected to a
light bulb. Component X is either a split ring or slip rings.

Which of the following options for this generator is correct?

Energy conversion Type of current
taking place generated Component X
A mechanical to electrica slip ring AC
B mechanical to electrica split ring AC
C electrical to mechanical slip ring DC
D electrical to mechanical split ring DC 2)

The diagram below shows some principle lines, P, Q, Rand S in the line
emission spectrum of helium with corresponding wavelengths in nm.

Q R s
£ £ £ £
s S 2 2
g 8 8 8

Which ONE of the spectral lines represents the lowest energy change of an
electron within a helium atom?

o0 w>
WO T

@
120]

P.T.O.

PHYSICAL SCIENCES: PHYSICS 9
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QUESTION 2 (Start on a new page.)

21

22

A horizontal force Fa of magnitude 20 N is applied to block X, mass 3 kg on a
table. Block Y, mass 2 kg, is resting on block X. The two blocks are joined by a
thin inextensible string of negligible mass which runs over a frictionless pulley,
fixed to the wall. Block X experiences a kinetic frictional force of 1,2 N with the
surface of the table. There is no friction between block X and block Y. The
tension in the string is T when block X accelerates to the right.

Y=2kg

X=3kg |—— »Fa=20N

211 State Newton’s Second Law of Motion in words. 2)

212 Draw a labelled, free-body diagram showing ALL the forces acting on
block X. (6)

213 Calculate the magnitude of the tension T in the string. (6)

A learner wants to calculate the distance between the Earth

(mass Me = 5,97 x 10% kg) and the Moon (mass Mwm =7,35 x 1022 kg) where the
net gravitational force is zero. To achieve this, the learner placed a third mass
‘m’ at point ‘P’ as shown in the diagram below. The distance between the
centres of the Earth and the Moon is ‘r’.

- 3

Eartn 0 P Hozn
i ® @
e y m M

2.2.1 State Newton’s Law of Universal Gravitation in words. )

2.2.2 Use the law of gravitation to show that r and x are related by the following
equation:

@) ) v 0988
Downloaded from eduresourceza.cony 2~ "% =0 30)
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QUESTION 3 (Start on a new page.)

A ball of mass 0,2 kg is dropped vertically from the top of a building to a concrete floor
below. The ball bounces off the floor. The velocity versus time graph below shows the
motion of the ball. Ignore the effects of air friction.

DOWNWARD MOTION IS TAKEN AS NEGATIVE.
wims?')
10—

b —

51

fims= {5}
Bty
1.5
|
N
3.1 Explain the term free fall. )
Use the graph to answer the following questions.
3.2 Write down the number of times the ball hits the floor. 1)
3.3  Calculate the height:
3.3.1  From which the ball was dropped “4)
3.3.2 Reached by the ball after the first bounce 3)
3.4  Determine the magnitude of the displacement of the ball from the moment it was
dropped until time t. 1)
(1]
P.T.O.

PHYSICAL SCIENCES: PHYSICS 1
(Paper 1) 10841/ 19

QUESTION 4 (Start on a new page.)

The table below shows how the momentum of a single train coach A changes with time
just before and just after a head-on collision with another coach B.

[p (kg'm's") of coach A [ 30000 | 30000 | 14000 | 14000 ]
[time (5) [ 20 | 201 | 202 | 203 |

Coach B has a mass of 9 000 kg and was initially travelling at 1,5 m-s*' west.

You may assume that the net external force acting on the system is zero.

4.1 Write down a word / term for the underlined words above. 1)

Use the information in the table to answer the following questions.

4.2 Calculate the magnitude of the:
4.2.1 Net average force acting on engine coach A during the collision 4)
4.2.2 Velocity of coach B just after collision “4)

4.3 Redraw the net force vs time graph below in your answer book and complete the
graph for coach A. The time values are on the graph.

20 200 202 203 tis)

(3)
[12]
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QUESTION 5 (Start on a new page.)

5.1 Inan experiment, a rough inclined plane QR has been constructed to stop a
moving
5 kg block. The block reaches point Q with a speed 9,90 m-s™!. The block comes
to a stop at point R which is 3 m above level QP.

The frictional force between the surface QR and the block is 18 N.
R
—_—
- |
9,90 m-s™ | 3m
|

5.1.1 Define a non-conservative force. 2)

5.1.2 Use energy principles and calculate the angle 8 of slope QR. @)

5.2 A motor is used to lift a container of water up a vertical shaft with a steel cable.
The total mass of the container and the water is 987 kg. The container is lifted
from rest from point X and passes point Y at a height 46 m. At point Y the
container has a speed of 0,9 m-s™.

‘You may ignore frictional effects and the mass of the steel cable.

” <«—— motor

Y
46 m
X container with water
5.2.1 State the work-energy theorem in words. 2)
5.2.2 Use the work-energy theorem to calculate the work done by the motor in
lifting the container from point X to Y. “4)
[15]
P.T.O.
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QUESTION 6 (Start on a new page.)

An ambulance is travelling at a constant speed along a straight horizontal road with its
siren emitting a sound of frequency 800 Hz. A stationary observer standing at point P
next to the road, hears the siren frequency of 910 Hz as the ambulance approaches.
The ambulance passes point P and continues at the same speed. Take the speed of
sound in air to be 340 m's™'.

e :
Observer i

6.1  State the Doppler effect. 2)

6.2  Calculate the speed of the ambulance. (5)

6.3 A detector at point P measures the siren’s frequency and the results are shown in
the graph below.

Downloaded from eduresourceza.com

P.T.O.

3
L
&
]
i
fime {s)
6.3.1  Write down frequency R. 1)
6.3.2 Calculate the value of S on the graph. (4)
6.4  What frequency will the observer hear when the ambulance is at point P? (1)
[13]
P.T.O
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QUESTION 7 (Start on a new page.)

71 Point charges - Q1, + Q2 and + Qs are arranged at the corners of a right-angled
triangle, as shown in the diagram below.
+Q3=+5nC
7.1.1 State Coulomb’s law in words.
7.1.2 Draw a force diagram to show the forces acting on charge + Q2 due to
charge - Q1 and + Qa.
7.1.3 Calculate the magnitude of the net force acting on Qz due to Q1 and Qs if
Q1=-2nC,Q2=+4nCand Qs =+5nC.
7.2 A -2 nC charge is 15 mm to the left of a + 4 nC charge as shown in the diagram

below. Point P is 10 mm to the right of the + 4 nC charge.

+4nC
-

-2ntC

L ] 15 mm 10 mm

aP

Calculate the net electric field at point P.

PHYSICAL SCIENCES: PHYSICS
(Paper 1) 10841/ 19

QUESTION 8 (Start on a new page.)

A group of learners conduct an experiment to determine the emf (¢) and

internal resistance (r) of a battery. The data obtained from the experiment is used to plot
points on graph paper and draw a line of best fit. The graph of one of the learners is
given below. The x and y axes have not been labelled.

anl

8.1 Explain the term internal resistance.

8.2 Write down ONE factor which must be kept constant during this experiment.
Using the graph:

8.3 Provide a label for the y-axis.

8.4 Write down the quantity represented by the gradient?

8.5 Write down the emf of the battery.

8.6 Calculate the internal resistance of the battery.

8.7 Determine the value of Vint when the graph reaches 0,8 on the x-axis.

14 PHYSICAL SCIENCES: PHYSICS 16
(Paper 1) 10841 /19
QUESTION 9 (Start on a new page.)
9. A circuit is connected as shown below. The battery has an emf of 10 V and an
unknown internal resistance r. A voltmeter V1 is connected across the battery and
another voltmeter V2 is connected across the switch S. The connecting wires
have negligible internal resistance.
emf=10V
ol
1l |
L j
10Q 50 : 20
S
o
) :
2) Switch S is initally open.
9.1 Write down the reading on voltmeter Va. 1)
5
® Switch S is now closed. The reading on voltmeter V1 is 8 V.
9.2  What is the reading on V2? )
9.3 Calculate the total external resistance of the circuit. 3)
9.4  Calculate the internal resistance, r, of the battery. (5)
9.5  How will the reading on the voltmeter V1 be affected if the 5 Q resistor was
removed? (Choose from: INCREASES, DECREASES or STAYS THE SAME.) 1)
5
[1(4]) 9.6 Explain your answer to Question 9.5. 3)
[14]
P.T.O. P.T.O.
15 PHYSICAL SCIENCES: PHYSICS 17
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QUESTION 10 (Start on a new page.)
The diagram below shows an AC generator. The main components are labelled A, B
and C
Axl
B xle
—e
—8
Cc
10.1  Write down the name of the components labelled:
10.1.1 A (1)
) 1012 B 1)
" 10.2  Write down the function of component C. 1)
1)
Q]
1)
)
(1)
[10]

Downloaded from eduresourceza.com
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DATA FOR PHYSICAL SCIENCES GRADE 12
The graph below represents the output current vs time for an AC generator. PAPER 1 (PHYSICS)

TABLE 1: PHYSICAL CONSTANTS

E."’ NAME SYMBOL VALUE
E’ ]
5 Acceleration due to gravity g 9,8 m-s?
<5
Universal gravitational constant G 6,67 x 107" N-m?2-kg2
Speed of light in a vacuum c 3,0x 108 m's™
Use the graph above to answer the following questions. P 9
10.3 At what position was the coil relative to the magnetic field of the generator for the Planck's constant h 6.63 x 1034 J-s
current output to be a maximum? !
(Choose from: PERPENDICULAR or PARALLEL.) 1)
, 9N-m2-C-2
10.4 Calculate the rms current (Ims) for this generator. 3) Coulomb's constant k 8.0x10°N-m*C
10.5 Calculate the average power dissipated by a 100 Q resistor connected across the Charge on electron e 16x101°C
terminals of the generator. 3) 9 !
[10]
Electron mass me 9,11 x 1031 kg
Mass of the earth Me 5,98 x 10%* kg
Radius of the earth Re 6,38 x 10°m
P.T.O. P.T.O.
PHYSICAL SCIENCES: PHYSICS 19 PHYSICAL SCIENCES: PHYSICS 21
(Paper 1) 10841/19 (Paper 1) 10841/19
QUESTION 11 (Start on a new page.) TABLE 2: FORMULAE
In an investigation, the metal plate of a photocell, shown below, is irradiated with green, MOTION
blue and violet light.
Vi =Vj +aAt Ax=v,At+4aAt® or Ay =v,At+LaAt®
reen light Vi +V Vi +V,
g . & light source v? =v;? +2aAx or v;* =v? +2aAy Ax:[_‘ ;’ VJA( or Ay =( | ;r ')A(
metal plate
& . photocell FORCE
F.e=ma
r p=mv
7 =uN f =N
FraAt =Ap
w=mg
-I..,.,ll A Ap = mv; —mv;
' i mm, M
F=Gm‘r2nz or F=G “22 g=Gd_2 Q=Gr—2
The results of the investigation are shown in the table below. d r
WORK, ENERGY AND POWER
Reading on
Colour Wavelength (nm) ammeter W =FAX cos o U=mgh or  E,=mgh
green 560 No W, =AK or W, = AE,
blue 500 Yes Kedmv?  or  E, —tmv?
violet 430 Yes 2 2 AK=K,-K, —or AE =E,-E;
11.1  Define the work function of a metal. (2) W, =AK+AU or W, =AE, +AE, =%
11.2  Explain why no current is registered when green light is used. 2) Pave = FVae / Paom = FVgem
11.3  What effect will increasing the intensity of light have on the reading of the WAVES, SOUND AND LIGHT
ammeter when blue light is used? (Choose from INCREASES, DECREASES or
STAYS THE SAME.) 1) -
] . v=fl. T=-
11.4  Explain your answer to Question 11.3. 2) f
_vEv, _VEYV _ c
11.5  Calculate the energy of a photon of blue light. 4) fi= viv f fi= viv, f, E=hf or E- hz
[11] >
E=W, +Ey, or E=W,+K_ where
TOTAL: 150 1 1
E=hf and W, =hf, and E,p, =smvi, of K., =-mv%,
2 2

Downloaded from eduresourceza.com
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ELECTROSTATICS
FkAQ £k
r r
v g-F
q
n= 9 or n= 9
e 9
ELECTRIC CIRCUITS
emf(g)=I(R+r)
R-Y
! emk (€)= IR +1)
R, =Ry +R; +...
LI I q=lat
RD R1 R2
W =Vq P:A_v\:
W = ViAt
W= PRAt P=vI
V2At P=rR
- V2
R P==
ALTERNATING CURRENT
. . Pae=Vimslms 1 Poam =Vagdwgk
o A
2 2R R 1 PR
v, v,
V,, = / Vg = e 2 2
V2 * 2 Pae _ Vi / Poon = M
R R
END
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[20]

When a net force acts on an object, the object will accelerate in the direction of
the force and the acceleration is directly proportional to the force v'and inversely
proportional to the mass of the object. v/

Wanneer n netto krag op h voorwerp inwerk sal die voorwerp in die rigting van

die krag versnel en die versnelling sal direk eweredig wees aan die krag en
omgekeerd eweredig aan die massa van die voorwerp.

The net (or resultant) force acting on an object is equal to the rate of change of

momentum of the object in the direction of the net force. v'v'

Die netto (of resultante) krag wat inwerk op n voorwerp is gelyk aan die tempo

van die verandering van momentum van die voorwerp in die rigting van die

netto krag.

T

For drone / Vir hommeltuig
Fret =m

180-T

-f-(5,8)(9.8) v = (5.8)(0.9) v

Accepted labels/Aanvaarde benoemings

Fo/Fuwlweight/mg/gravitational force
Fy/Fu/gewig/mg/gravitasiekrag

£ Fircion/Fiffriction/fi
Funywing/Fu/wrywing/f

T F1/Fnomal/normal force
Fn/Fromaal Normaalkrag

Deduct 1 mark for any additional force. /
Trek een punt af vir enige ekstra krag.

byskrif

Mark is given for both arrow and label /
w Punt word toegeken vir beide n pyl en

Form/ Virm
a v’ Fnet = ma
Fiit-T-f-Fg=ma T-f-Fg=ma

T-f-(3.2)(9.8) v =(3.2)(0.9) v

T=-f+117,94..(1)

Sf+11794=1+3424 v

-2f=-83,67
Magnitude / Grootte 2 f= 83,7 N v/

T=1+3424.(2)

Formula for Fnet = ma
Formule vir Fnet = ma

Marking guidelines / Nasienriglyne

Substitution left side for drone

Invervanging linkerkant vir hommeltuig

Substitution right side for drone with ma = (5,8)(0,9)

Invervanging regterkant vir hommeltuig met ma = (5,8)(0,9)

Substitution left side for m
Invervanging linkerkant vir m

Substitution right side for m with ma = (3,2)(0,9)

Invervanging regterkant vir m met ma = (3,2)(0,9)

Equate 1and 2

AN N N N N B NE N

Final answer and unit
Finale antwoord en eenheid

Positive marking from 2.3 / Positiewe nasien vanaf 2.3

=-(41,85v)+ 117,94 or/ of
=76,09 NV

P

Fvv
(180)(19,7) v
3546 Wv'

Downloaded from eduresourceza.com
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QUESTION / VRAAG 3

3.1 A moving object upon which the only force acting is the force of gravity. v'v'
‘n Bewegende voorwerp waarop slegs gravitasiekrag inwerk. )
321 AV (1)
322 The initial velocity is not zero. v*
Die beginsnelheid (aanvanklike snelheid) is nie nul nie. 1)
3.31 OPTION 1/ OPSIE 1 -
- 1 2 Because the graph is given the
Ay=viAt + %2 aAt?v h hould take d
8v=0 + % (9,8)(A2) ¥ earners should take down as
- v positive only. The graph
At=128s . - 97
determines the direction of the ball
and down is positive in the graph.
OPTION 2 / OPSIE 2 - - -
V2= v+ 2aly Omdat die grafiek gegee is behoort
f i die leerders slegs afwaarts as
= 0+2(938)@8) ¥ positief te neem. Die grafiek
= = bepaal die rigting van die bal en
vi = 1252m-s afwaarts is dan positief in die
Vi =V tadt v grafiek.
12,62=0+9,8At +
t=1278s v 4)
3.3.2 Positive marking from 3.3.1 / Positiewe nasien vanaf 3.3.1:
OPTION 1/ OPSIE 1 (Downwards as positive) / Afwaarts as positief
Ay=viAdt + V2 aAt? v
8 v =vi(1,28-0,6) + 4 (9,8)(1,28-0,6)2 v/
vi =8,43 m-s” downwards / afwaarts v
OPTION 2/ OPSIE 2 (Downwards as positive) / Afwaarts as positief
vi2=vi2.2aly
V2= (0)2+2(9,8)(8) v
vi=12,52 m-s™
Vi =vi+alty
12,52 = vi +(9,8)(1,28 - 0,6) v
vi = 8,34 m's”" downwards / afwaarts v 4)
3.4 Same as v. They fall from the same height / change in position is the same for
AandB.v
Dieselfde as. v~ Beide balle val van dieselfde hoogte / verandering in posisie
is dieselfde vir beide A en B. v/
OR/OF
Area under the graph indicates the total displacement. It was the same height 2)
4
10841/20
for both the objects.
Die oppervilakte onder die grafiek dui die totale verplasing aan. Dit was
dieselfde hoogte vir beide die voorwerpe.
35 9,8 ms? v downwards / afwaarts v’ )
[16]
QUESTION / VRAAG 4
41 It is the product of the net force acting on an object and the time that the net
force acts on the object. v'v'
Dit is die produk van die netto krag wat inwerk op die voorwerp en die tyd
waarin die netto krag op die voorwerp inwerk. )
4.2 F At = A
et P ¥ any one of the equations
FAt = mAv
F (1,5) ¥ = 50(700-0) v
F. = 23333,33N + (4)
4.3 before = after v
Zp before = 20p
(M +my)v, = myvy +myvy
(5000 + 50)(275) ¥ = 5 000 v, + (50)(700) «
v, =27075m-s' «
in original direction of motion of missile / v/
in oorspronklike rigting van beweging van missiel (5)
4.4 Momentum is only conserved v in a closed/isolated system. v/
Momentum bly slegs behoue v in n geslote sisteem. v/ 2)
[13]
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QUESTION / VRAAG 5

5.1

521

522

The work done on an object by a net force is equal to the change in the object's
kinetic energy. v'v' OR

The net work done on an object is equal to the change in kinetic energy of the
object.

Die arbeid verrig op n voorwerp deur h netto krag is gelyk aan die verandering
in die voorwerp se kinetiese energie. OF
Die netto arbeid verrig op die voorwerp is gelyk aan die verandering in

kinetiese energie van die voorwerp. 2)
OPTION 1/ OPSIE 1 Marking guideline:
For diagram 1: v energy formula used
W, = AK + AU ¢ v change in Ek =0
fAxcos® = (0= 0) ¥ +0 — mgh, ; ;\;ﬁstitution for work done by w
f,4(5,5)cos180°¥'= -50{9,8) (5,5sin15° ) + v substitution for work done by f
f, = 126,821N ¥ substitution for N force equating
fZuN to vertical component of w
= A v answer with NO unit
126,821 = 4, (50)(9,8)cos15°+
= 026 ¢ Nasienriglyne:
v~ energie formule gebruik
v~ verandering in Ek = 0
v~ invervanging vir arbeid verrig
deur w of mgh
v" invervanging vir arbeid verrig
deur f
OPTION 2/ OPSIE 2 ¥ invervanging vir N krag gelyk
Diagram 1 gestel aan vertikale komponent
_ vanw
W, = AE, ¥ v~ antwoord met GEEN eenheid
Wegparaien* W = 0 (AE,=0)

0 = (mgsinB) Axcos® + f,,Axcos8
0= (50)(9,8)(sin15°)(5,5)(cos0°) v+ (f,,)(5,5)cos180°¥

f,=126,88 N
fo=pN
126,88 = , (50)(9.8)(cos15° )
W=027 ¥
OPTION 3/ OPSIE 3
Diagram 1
W,, = AE, v
Weggaria* W = 0 (AE=0)

0= (mgsinB) Axcos + f,,Axcos®
0= (50)(9,8)(sin15°)(5,5)(cos0°) ¥+ (k{50 x 9,8cos15°)+(5.5) cos 180"

W= 027 ¥ ®)
6
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OPTION 1/ OPSIE 1
Diagram 2
f oo = 0.27(50)(9,8¢0s30°)
= 114,58 N

W, = 0E v
W, + W, = AE,
(mgsing) Axcos® + f,Axcos® = Ysmv,’- Yimv;?
(50)(9,8)(sin30°)(5,5)cos0° v+ (114,58)(5,5)(cos180) v= %4 (50)(vi") = (0) ¥
v, = 535ms’ ¥
OPTION 2/ OPSIE 2
For diagram 2:

Wne =AK+AU ¥+
FoAxcos® = ¥%mv?—0+0—mgh
[0,26(50)(9.8)] (5,5)cos180° ¥ = 1/2 (50)v7, ¥~ 50(9,8)(5,5)sin30" v
v, = 544ms’ v
OPTION 3/ OPSIE 3

Diagram 1 I\//Iarking gt;idelinle:
energy formula
W, = AK+AU ¥ substitution of pkN for new fk
f4Axcos® = 0—0+0—mgh, ¥’ substitution for final Ek in diagram 2
_ ' v substitution Weg and Wy in diagram 2
uNAxcosd = —mgh, v answer with correct unit
-mghy
= —— 1
= Naxcose Y
Diagram 2 Nasienriglyne:
W, = AK+ AU v energie formule

v invervanging van pkN vir nuwe fk

v invervanging vir finale Ek in diagram 2
v~ invervanging Wrq en W in diagram 2
v~ antwoord met korrekte eenheid

f,Axcosd = %mv, — 0 + 0 — mgh,
U N, Axcos = ¥smv;, — mgh,
_ ¥:mv} —mgh,

“~ T N,Axcos® —0
=@
-mgh, _ %mvj —mgh,
N,Axcos® N,Axcos®
-gh, _ Yavi, — gh,
N, N,
-(9.8)(5,5sin 15°) _ %v - (9,8)(5,5 sin 30°)
(50)(9,8)(cos 15°) (50)(9,8)cos 30°
v, = 530m-s’ (5)

[13]
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QUESTION / VRAAG 6

6.1

6.2.1
6.2.2

6.3

6.4.1

6.4.2

6.5.1

6.5.2

It is the (apparent) change in frequency (or pitch) of the sound (detected by
a listener) v because the sound source and the listener have different
velocities relative to the medium of sound propagation. v

Dit is die waarneembare verandering in frekwensie (of toonhoogte) van die
klank deur die luisteraar waargeneem as gevolg van die beweging van die
klankbron en die luisteraar relatief tot mekaar en die voortplanting van die

klank. 2)
1200 Hz v 1)
1120 Hz v (1
OPTION 1/ OPSIE 1 OPTION 2 / OPSIE 2
Towards the source / na die Away from the source / weg van
bron die bron
ViV, Vv

fp= —Lf v fo= —Lf v

ovayg ° bovayg °
1200 v = 340+ Ve, yyg0. 1120 v = 240V, 4500

340-0 340+0
v=1172ms"' + v=1172m-s" « (5)

velocity / speed of blood v or rate of flow of blood in arteries
snelheid / spoed van die bloed / of tempo van vioei van bloed in are. 1)

Waves from the Doppler meter bounce off moving blood cells and are
detected with a different frequency. v' The meter uses the changed
frequency to calculate the velocity v'of the blood.

OR

Veins and arteries let blood flow in opposite directions. The Doppler flow
meter detects the change in frequency of the flowing blood and shows the
data on the monitors for doctors to interpret.

Golwe van die Doppler meter weerkaats terug vanaf die bewegende
bloedselle en word waargeneem as n sekere frekwensie. Die meter
gebruik die verandering in frekwensie om die spoed van die bloed te
bereken.

OF

Are en slagare laat bloed in teenoorgestelde rigtings vioei. Die Doppler
vloeimeter neem die verandering in die frekwensie van die vioeiende bloed

waar en toon dit op die monitors aan vir die dokters om te interpreteer. 2)
8
10841/20
Red shift / Doppler shift for light
Rooiverskuiwings / Doppler verskuiwing vir lig v' 1)
No.v

The star has a red colour due to the red shift. The star is moving away
from the Earth. v/

Nee. v

Die ster het n rooi kleur as gevolg van die rooiverskuiwing. Die ster is

besig om weq te beweeg van die aarde af.v’ )
[15]

QUESTION / VRAAG 7

71

72

The magnitude of the electrostatic force exerted by a point charge on
another point charge is directly proportional to the product of the two
charges vand inversely proportional to the square of the distance between
the charges. v/

Die grootte van die elektrostatiese krag uitgeoefen deur een puntlading op

‘n ander puntlading is direk eweredig aan die produk van die twee ladings

en omgekeerd eweredig aan die kwadraat van die afstand tussen die twee

ladings. )

T/Frv Accepted labels

Aanvaarbare benoemings

w Fg/ Fw/mg / weight /
Fev gravitational force
Fg/ Fw/mg/ gewig/
gravitasiekrag
T Fr / tension
Fr/spanning /

spankrag

WiFs 4 Fe | Fc/Fa/ Coulombic
force / Electrostatic
force
Fc/Fq/ Coulomb krag /
elektrostatiese krag

73 OPTION 1/ OPSIE 1
- <kor1202>
_ (9x10°)(0,6x10°)(1x10°)
N (0,18y’
= 0,1667 N
Ro_T
sin7’  sin90
1 = (0,1667sin90)
sin7°
= 1,367N ¥

v

¥

OPTION 2/ OPSIE 2

¥

R o= (kCi'zQz) P’y (Tcose3”)

(Tsin7°)
(9x10°)(0,6x10°)(1x10°) ,
(0,18%)(cos83°)

= 1,367 N «

T=

OPTION 3/ OPSIE 3
kQ,Q
F = (r+2) v

_ (9x10°(0,6x10°)(1x10%)
- 0,18
= 0,1667 N
wan7o= To = 0.1667
Ty TY

T, = 1358
T = JT+Ty?
\J0,1667%+1,358"

1,368 N

v

OPTION 4/ OPSIE 4

Horizontal components
Fret =0
Feivonx = Tx +

kQQ

—52 = Tcos83°
-

(9x10°)(0,6x10°)(1x10°) ,
(18x107y

T=137N ¥

10

7.4.1 Increase v

Vermeerder

v

v

= Tcos83°

10841/20
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742 The net field at X increases, vresulting in an increase on the force
attracting X to Y and Z hence the angle increases. v/

Die netto veld by X verhoog, dit veroorsaak n toename in die
aantrekkingskrag van X na Y en Z en daarom vergroot die hoek.

743 The insulated stands prevent the negative charges v from flowing to the

earth and discharging the balls. v/

Die geisoleerde staanders voorkom dat die negatiewe ladings na die

aarde vioei en die balle ontlaai.

QUESTION / VRAAG 8

8.1 A resistor which obeys Ohm'’s law at constant temperature. v'v/

A resistor for which the ratio V/I is a constant at constant temperature.

n Weerstand wat die wet van Ohm gehoorsaam by konstante temperatuur.

vy
OF

n Weerstand waarvan die verhouding V/I n konstante is by konstante

temperatuur.

8.2.1 OPTION 1/

For Ri:
V =RV

=(1,15)(10) v’

=115V
But as in a parallel circuit the potential
difference stays the same the voltmeter
reading over both R and Rs is also 11,5V
So for the two in series (Rz and Rs):

V=1

OPTION 2/ OPSIE 2
RATIOOf R, : R, +R, +
10 : 26 ¥
RATIOOf I, b,
26 : 10 v
1,15 : 0,44

l,, =044 A v
Downloaded from eduresourceza.com

OPSIE 1
Vir R1:
V=IRY

= (1,15)(10) v

=115V
Soos in ‘n parallel stroombaan sal
die potensiaalverskil dieselfde bly
vir die voltmeterlesing oor beide R2
en Rz enis dus ook 11,5 V.
Dus vir die twee in serie (Rz en

Rs):
V =IR

1,5 = [(12+14) v
| = 044A v

(2)
[14]
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8.2.2 Positive marking from 8.2.1
OPTION 1 / OPSIE 1 OPTION 2 / OPSIE 2

Loy = 1,15+0,44 = 1,592 A +

Whole Circuit:
Voo =hR; ¥
21,6=159xR;
it soomsan = 1,15 +0,442 R, =1351Q
=1592 A R, = R+R
R RER R
‘circuit + 3
_o2n5-115 o 1
159 TSR
=6,281Q + R, =722Q
R; = R, + R,
1351=722 + R +
R =6,285Q «

8.2.3 Positive marking from 8.2.2

OPTION 1 / OPSIE 1 OPTION 2 / OPSIE 2

r o= Viestvots .

Emf = I(R+r) v b
24 =1592(1351+1) v = 225,
r=157Q v 159
’ =1570Q « @3)
8.3 When current flows through the battery, electrical energy is converted to heat

energy v due to the battery’s internal resistance. v This explains the lower
potential difference.

Wanneer stroom vloei deur die battery word elek

energie omgeskakel
na hitte energie as gevolg van die battery se interne weerstand. 2)
[18]
QUESTION / VRAAG 9
9.1.1 BtoA v 1)
9.1.2 Faraday'’s law (of electromagnetic induction) v
Faraday se wet (van elektromagnetiese induksie) 1)
9.1.3 Remove the slipring v' and replace it with a splitring. v*
Verwyder die sleepring en vervang dit met n spleetring. )
12
10841/20
9.21
200 Marking guideline:
v amplitude must be half that of the
150 0 original
160 Emk v Period of wave must be the same
amf
LR
1A
100 d
80 't
[Zs Nasienriglyne:
il v~ amplitude moet die helfte wees
van die oorspronklike
20 -20 v Periode van die golf sal dieselfde
it wees
o 02 04 06 LE] 1
()
922 From Faraday’s Law, induced emf is directly proportional to the rate of
change of magnetic flux, v'v" hence halving speed halves the rate, hence
Vmax is halved
Vanuit Faraday se wet, die geinduseerde emk is direk eweredig aan die
tempo van verandering van die magnetiese vioedkoppeling, die halvering
van die spoed sal die tempo halveer dus sal Vmaks halveer word. 2)
9.3 OPTION 1/ OPSIE 1 OPTION 2 / OPSIE 2
V,
Vo= Jma
™= TR v
.2, Vo =
2 20
=14,142V = = v
v 2
s = I =14,142V
R
2
14142, P, = Ym o,
50 R
= 0283A o 140422
50 v
Pave = lmsVims ¥
= v
= 0,283 x 14,142 + 4002w
= 4,002W v (5)
[13]
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QUESTION / VRAAG 10

101

10.2

10.31

10.3.2

10.4

10.5.1

10.5.2

10841/20

It is a phenomenon in which electrons are emitted from a metal surface
when light of a suitable frequency is shone on the metal surface. vv'

Dit is die verskynsel waar die elektrone vrygestel word vanuit die metaal
se opperviakte wanneer lig van n geskikte frekwensie op die metaal

opperviakte geskyn word.

Example:

What is the relationship between the frequency of light incident on the
photocell and the maximum kinetic energy of the corresponding ejected

photoelectrons?
Voorbeeld:

Wat is die verhouding tussen die frekwensie van die invallende lig op die
fotosel en die maksimum kinetiese energie van die ooreenstemmende

vrygestelde elektrone?

Marking criteria

The independent and dependent variables are stated

Marks
v

independent and dependent variables.

It must be a question about the relationship between the

v

Nasienriglyne

Punte

Die onafhanklike en afhanklike veranderlikes is gestel

onathanklike en afhanklike veranderlikes.

Dit moet n vraag wees oor die verhouding tussen die

frequency of photons v or frequency of incident light

frekwensie van die fotone of frekwensie van invallende lig 1)

use the same metal v/
gebruik dieselfde metaal
Mark positive from 10.3.1

Maximum kinetic energy of photoelectrons versus frequency

of incident light
-
z//
z'/
- ”.
s
,,o"/
i
-
2 4 @ 8 10 12

frequency x 10714 He

42x 10" Hzto 4,4 x 10" Hz v
Mark positive from 10.3 and 10.4

OPTION 1 By extrapolation from graph
OPSIE 1 Deur ekstrapolering van grafiek
Wo=hfo v
=6,63x10% x 4,4 x 10" v
=2917x10"J v

OPTION 2 Using any point on graph.

OPSIE 2 Gebruik enige punt op grafiek.

hf=W, + Ex

6,63 x 1034 x 5,4x10"* = W, + 0,72x10°1°
Wo =2,919x10"9J

OPTION 3

OPSIE 3

hf =W, + Ex

6,63 x 104 x 6,91x10™ = W, + 1,63x10-1°
Wo =2,951x10"J

OPTION 4

OPSIE 4

hf=W, + Ex

6,63 x 1034 x 7.:41x10"* = Wo + 1,92x10°1°
Wo =2993x10"0J

eduresourceza.com
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Marking guideline:
v heading of graph
v’ labels on x and y
axes and units

v all points plotted
v best fit line not
through the origin

Nasienriglyne:

v~ opskrif vir grafiek
v~ byskrifte vir x en y
asse en eenhede

v alle punte geplot

v~ beste paslyn maar
nie deur die oorsprong
nie

(1)

Marking guidelines:
v Formula

v Substitution

v Answer with

unit

Nasienriglyne:
v’ Formule
v’ Invervanging

v Antwoord met
eenheid

(3)
[15]
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