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1.1 AV Y (2)
12 |BVY 2)
13 |BYY 2)
14 | BV Y (2)
15 | AV Y (2)
16 | CVVY (2)
1.7 | CVv VY (2)
1.8 | BYY (2)
19 | BV Y (2)
1.10| CvV 2)
[20]
QUESTION 2

2.1 When object A exerts a force on object B, object B
SIMULTANEQOUSLY exerts an oppositely directed force of equal )
magnitude on object A ¥ v’

2.2

Accepted labels
w | Fq/Fu[force of earth on block / weight / mq / gravitational force
N | Normal force/Fu
T | Tension/ Fy
Fa | F ! FapiadON
f | Frictional force / Fy

)
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2.3.1

TION 1/OPSIE 1
For the 1 kg block/ Vir die 1 kg biok;

fi = N

= Px Mgcosf’

=10,29 (1 x 9,8 cos 30%) v
= 246 NV

OPTION 2/0PSIE 2

BY PROPORTION./DEUR EWEREDIGHEID

The smaller mass = % of the larger mass~

Die kleiner massa = Y4 die groter massa

- frictional force/wrywingskrag = % (10) v
=25Nv

@)

2:32

Faet = mav

For 1 kg blocki/Vir 1 kg biok
Ea—{(T+f) + mgsiné} = ma

40 = {T + 2,46 + 1(9,8)sin30%))v=(1x)a v

0-T-736=a

3264-T =a........(1)
For 4 kg block/Vir 4 kg blok
I;(mcuilnﬂ__!u)._&a

- (4 x 9.8 sin30° + 10) = 42+

T- 296=4a.....(2)
From (1) and ;2).!Vanaf(1) en(2)
a=061ms
T=296+(4(061) v

T= 3204 NV

(6)

24

F=

Gmlm?2 o
r2
On the mountain

(6.67 x 10™'")(5.98 x 10**)(65)

6.38 x 10°+6 x 10°)
= 6272 N

v

F=

On the ground

Fg=mg
= (65x9,8) v/
=637N

Difference = (637 — 627,2) v/
=98 Nv

(6)
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3.1

Free fall is mation during which the only force acting on an object is (2)

the gravitational force v' v

3.2

OPTION 1/OPSIE 1
Upwards positive/Opwaarts positiel:

Ay = VAL + %5 aAttv
0 v=15At + % (-9.8) afv

Downwards positive/Afwaarts positief:

Ay = VAt + % antv
0Ov =-15 AL+ % (9.8) AY

At=3,06s At=3,06s

It takes/Dit neem 3,06 sv It takes/Dit neem 3,06 sv

Upwards positive/Opwaarts positief: Downwards positivelAfwaarts positief.
vy =V, + aAtv’ Vf = Vi + aAtly

0v =15 +(-9 8)A1v 0v =-15 +(9.8)Alv

At=153s At=1,53s

It takes (2)(1,53) = 3,06 sv It takes/ Dit neem 3,06 sv

OPTION 3/ OPSIE 3
Upwards positive/Opwaarts positief:

Vi =V + asly’

15 = 15 + (-0.8)AV
At=3,06 sv

Downwards positivelAfwaarts positief:

Vi = Vi + aaty

15 v'=-15 + (9.8Atv
At=3,06 sv

(4)
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OPTION 3/OPSIE 3

Upwards positive/Opwaarts positief: | Downwards positive/Afwaarts positief:
Ball A/Bal A Ball A/Bal A

Aya = VAt + ¥ aAtly ya= VAt + % aAtlv

Aya =15(1,53) v+ ¥%2(-9,8) (1,53)% | Aya =-15(1,53) ¥ + %2 (9,8) (1,53)%

=11,48m -11,48 (m)

11,48 m upward/opwaarts

For ball B/Vir bal B

vp = V; + aat For ball B/Vir bal B
vi=0+ (-9,8)(11.53) vi=V; +aat
Vi = 1499 m-s vy =0+ (9.8)(1,53)
Vi= 14,99 m's
v,' =v + 2aAx .
2
14,99°v = 0 + 2(-9.8) Ays¥ Vi =V +2aAx
Ays = -11,47 (m) 14,99° v= 0 + 2(9,8) AypY
= 11,47 m downward/afwaarts Aya = 11,47 (m)
Distance/Afstand = (ya + Ys) Distance/Afstand = (Ya + Ys)
=11,48 + 11,47v =11,48 + 11 47v
= 22,95 mv = 22,95 mv

3.4 | CONSIDER DOWNWARD AS NEGATIVE

15

v(ms")

L(s)
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CONSIDER MOTION DOWNWARD AS POSITIVE

L ] S —

v(ms’)

-15

Criteria

Marks

Graphs starts at correct initial velocity shown.

Time for maximum height shown (1,53 s)

Time for return shown (3,06 )

<« 4 <

Shape / Straight line extending beyond 3,06

4

[17]

QUESTION 4
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4.1 | Momentum is the product of mass and velocity of the object. v'v' (2
4.2 Ap - o v
Ap
Fl  — 0 v
Ll
ORIOF
Ap=0Vv
AvV=0 3=0 "’ Fog=mav
OR
e AP
Gradient of graph =E—F,m‘/
2
Gradient of the graph betweent=10sand 20 sv @)
4.3
OPTION 1 OPTION 2
FratAl = AP ¥ -
=-120-50 ¢ -t
=-170 -120-50
. = ¢ ‘m- -1 vy =
. FaatAt = 170 N's/ kg'm's 50-20
"Foet = -5,67
Fredt = (-5,67)(30) v
=-170
- FogAt= 170 N-s / kg'm-s’ v
(3)
4.4
OPTION 1/ OPSIE 1 OPTION 2/0PSIE 2
Ip, = Ip; ¢ ApA = -Apg ¥
120 + 70 ¥ = 50 + pae ¥ 50 - (-120) ¥ = -(pg; = 70) ¥
. per=-100 . per =-100
. par =100 kgm's'v west/ wes v | .. par = 100 kgm's™v west/ wes v
Other formulae/Ander formules: Notes/Aantekeninge;
g:wn s o If no formula/principle - Max %
M1l + Malz = MVy + MaV2 Indien geen formule/beginsel -
or
MpVia + MgVig = MaVgs + MgV Maks. %
Protal before = Protal ater 9 wicciive
: _ « Mark direction independently.
Accept /Aanvasr: g"":“;l = Patter Sien rigting onafhanklik na. )
45| P=mv,v

Let mass of B& MY’
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100=MV,
v =190 ©)
M
[15]
QUESTION 5
5.1.1 | The total mechanical energy (sum of gravitational potential energy
and kinetic energy) in an isolated system remains constant / is 2)
conserved. v' v’
5.1.2 [ NOV (1)
5.1.3 | Due to the presence of a non-conservative force between points B
and C, energy is converted to other forms. v' v/ (2)
514
OPTION 1/OPSIE 1
Along AB/Langs AB Along AB/Langs AB
Emachanicai at A = Emechnical at B Wha = AEx ¥
(Ep + Ek}h =(Ep + Ek)[i v FcﬁhCQSﬁ /zm(‘e‘[ - V,?]
(mgh + Yamv’),= (mgh + Y2 mv?), (‘ID)[Q 8)(4) cos(}" Yo (10) (v - 0) ¥
(10)9.8)(4) +0 =0+ %2 (10) vf?f =885m-s’
vi = 8,85 ms”
OPTION 1/OPSIE 1
Along AB/Langs AB Along AB/Langs AB

Emachanical et & = Emechanicalat s Wpa = AEy v

(E; + EQa v& 2+ Es }v’ F ¢Ahcosd = Yam(v* - v)

(mgh + Yamv'),= (mgh + amv)g ) | (10)(9,8)(4)cos0” = Y2 (10)(v,* - 0) ¥
(1008)(@) +0 =0+ % (10 v | v=885ms’

vi=885ms’
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OPTION 1/OPSIE 1

Upwards positive/Opwaarts positief:
v, =v’+2alyv

For ball A/Vir bal A

0= (15)*7 + 2 (-9,8)Ay¥
Aya=11,48m

_ )
Wanneer A op hoogste punt is
Ays = VAt + % aAl

=0+ % (-9,8) (1.53)°vv
Ays = 11,47 m
Aya = 11,47 m downward/afwaarts

Distance/Afstand = ya + yg
=11,47 + 11,48 v
=22,95 mvy

Downwards positivel Afwaarts positief:
v, =v’ +2alyv

For ball A/Vir bal A

0 = (-15)°7 + 2 (9,8)Ay ¥
Aya=-11,48m

: iat
Wanneer A op hoogste punt is
Ays = VAL + Ve aAt’
=0+%(9.8) (1.53)°vv
Ays = 11,47 m
Ays = 11,47 m downward/afwaarts

Distance/Afstand = ya + yg
=11,48+ 11,47 v
=22,95 mv

OPTION 2/OPSIE 2

Upwards positive/Opwaarts positief:
Al maximum height vi = 0:

By maksimum hoogte v, = 0:

Ball/Bal A
Aya = VAt + s aat’v
=15 (1.53) ¥ + % (-9.8) (1.53)%v

Downwards positivel Afwaarts positief:

At maximum height vy = O:
By maksimum hoogte v, = 0:

Ball/Bal A
Aya= VAl + 72 aa’v
= (-15) (1.53) v+ ¥ (9.8) (1,53)*v

=11,48 m =-11,48m
When A is at highest/point When A is at highest point

Wanneer A op hoogste punt is
Aya = VAL + % aAt?
=0+%(-9.8) (1.53)°vv
Ayg=-11.47Tm
Ays = 11,47 m downward/afwaarts

Distance/Afstand = ya + ys
=11,48 + 11,47V
=2295mv

Wanneer A by hoogste punt is

Ays = VAt + ¥ aat

=0+%(-98) (1,53)°vv
Ayg=-1147m
Ayg = 11,47 m downward/afwaarts

Distance/Afstand = (ya + Ys)
=11,48+1147 v
=2295mv

(7)
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OPTION 2/OPSIE 2
Along AC/Langs AC

W, = AK + AUV

fAxcosB = AK + AU

(f)(8)¥ (cos180°) = (0-0) v + 10 (9,8)(0 - 4) v
f=49N v

(6)

5211 (LN

= jymgcos6

= (0,19)(300)(9.8) cos 25*
= 506,26 NV

©)

5.2.2

PTION 1/0PSIE 1

Fre =0
Fo+ [F gi8) s (1) = o}’

Fap - (300)(9,8)sin 25°Y - 506,26V =0
Fap=1748.76N

PM s FVM v
= 174876 x 0,5v
=874,38W v
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OPTION 2/0PSIE 2

ﬂr+wgm +WN +W9=0 v

FAxcos8 + FpAx cosB + 0 + Fgdx cosé = 0
(506.264x c05180°)v + (FapAX

Fao = 174876 N
Py = F¥pa?
=(1748,76) (0,5)v
= 874,38 WY

OPTION 3/0PSIE 3

Wi+ Wiy + Wy + W = 0¥

FAXCOSD + FappAX COSB +0 + FqsinBAx cos6 = 0

(506,26Ax ¢0s 0) v + (FoAx cos0) + 300 (9,8)sin 25° Axcos180) v'=0
Fap=1748,76 N

P.m = Fvauc"’
=(1748,76)(0,5)
=B74,38 Wv
(6)
[20]
QUESTION 6

6.1 | Redshift is a shift in the spectra of distant stars towards the longer

wavelength / red end of the spectrum. vV (2)
6.2 Moving away from the earth. v

The wavelength of the light coming from the distant star has

increased / shift towads longer wavelength. v* @)
6.3.1 | The difference between the speed of the car and the speed of light

is very large. v" The frequency shift / increase is too small to

observe. v/ 2)
6.3.2 _ vty v /

fL_ViV_.,- f.\' OR fL_V—VS f-‘i

of,=—330___ 1200,

340-77,78 (4)
(1555,95 Hz
[10]
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QUESTION 7

7.1 | To ensure that charge does not leak to the ground. / In order to

retain the charge / to insulate the charges. v' v’ (2)
1< NerchargeZQR-l-Q’:+8+{_4]:2pc
2 2 3)
7.3
Criteria for sketch Marks
Correct direction of field lines
Shape of the electric field
No lines crossing each other / No field lines
inside the spheres )
7.4 - .
Faomt Fmens
(2)
7.5 | OPTION1
F:kQ‘—?2 /
r
F.=(9x10) 11x10 °/[2x10°|

0,2
40,45N/4,5% 10" Nleft
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1 1 .

Fiy= Frr=7/1,8/=0,45N right /
(0,45N/4,5x10 'N

112x107°)[1 %10

— 9
F,”-—lgxl[] |O,1'2

=1,8N right

OR

F, =4F=4(0,45=1,8N right
an:FS':""Fre'r':l:8"'(-_0,45] /
¢1,35N or towards sphere S or right of S ¥

OPTION 2
( 9 -6
g,=*Q_9x10 ){21‘10 J=1.8x10°N . C"'right
r (0,1)
(9x10°)(2x 107 .
g =XQ_19* ) - )4 5x10°N. Clleft
or (0,2)
E,.=1,8x10°~4,5x10°=1,35x10°N. C 'right ()

F=EQ=/1,35x10°/11x10"°|
¢1,35N towards sphere S ¥

7.6 | Force experienced per unit positive charge placed at that point. (2)

7.7 | OPTION 1

g=f-_1.35 -=1,35x10°N.C""

g 1x10°

OPTION 2
_kQ_(9x10°)(2x10°°)
e (0,1)
kQ _(9x10°)(2x10°°)
o (0,2)
E,..=1,8x10°-4,5x10°=1,35x10°N.C

=1,8x10°N.C 'right

E .= =4,5x10°N.C 'left

OPTION 3
F_ 1,8

g 1x10°

F__0.45 =4 5x10°N.C""

Tq 1x10°
E,..=1,8x10°~4,5%x10°=1,35x10°N.C""

=1,8x10°N.C""

(4)
[23]
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QUESTION 8
8.1.1 | The temperature of the battery must be kept constant ¥ 1)
8.1.2 & Graph of potential difference vs current
8,0
6,0
3 N ?
> 1
4 0 FEEHEEHEH = :
L E L L
| R
20
N
0 i 0 08 i

1(A)
Criteria for drawing line of best fit:
ALL points correctly plotted (at least 4 points) ¢

Correct line of best fit if all plotted points are used (at least 3 points)* 3)

8.1.3 | 7,2V (accept any answer between 7,0-7,4 V) ¥ ¥ 2

8.14 AV
Sloped Al

. 0=7:2
(’—— —

0.8-0
r=9Q ©)

8.2.1 | OPTION 1
P=VI ¥

100=20(1) ¥

SA EXAM PAPERS
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I=5AY

OPTION 2

VZ
P=—
R

2
100 :@
R

R=4Q
V=IR
20=114/
I=5A

OPTION 3

P=—
R

2
100='20)
R

R=4Q
P=I'R
100=1°(4)"
I=5AY

3

8.2.2
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V=IR
20=(7.5R ¥
R=2670v

OR/OF
P=IFR
150 = (7,5)*Rv
R=2670V

RfoY
15:1v
4v: 2,67 Qv

8.2.3

OPTION 1/OPSIE 1

P =Vl ORIOF P=IR

150

| :—/:7'5A 1 =
150W 20 150w

lta = '(5 * ?.5] v
E=IR+n) v
24=125(R +71)

24 = Vg + Vi
24-20+125(r) v
r=0320v

150
—v' =75A
y267
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Vo= lIrv
e = (5 + 7,5) v
(24-20) v=125rv
4
“I= 125
r=032Qv
P PSIE
kY .
R R, R,
l =1 + L OR/IOF Ry = 7[‘)(2'67)
R, 4 Y267 4+ 267
SRy =160
lhet = 20 _125Av
16
E=IR+1v
24 =125(R +71)
24 = Vmﬂ + V.
24 =20+12,5(r) v
t=032Qv
(5)
8.2.4 | Device Z is a voltmeter v' v/ (2)
8.2.5 | Device Z should be a voltmeter (or a device with very high resistance)
because it has a very high resistance and will draw very little
current. ¥ The current through X and Y will remain the same hence
the device can operate as rated. v' ()
[24]
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