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TOPIC 1: NEWTON’S LAWS OF MOTION

QUESTION 1

1.1 When the net/resultant force acts on an object, the object will accelerate
in the direction of the force and the acceleration is directly proportional
to the force and inversely proportional to the mass of the object. v'v’
OR
The net/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).

N F
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Accepted labels/Aanvaarde byskrifte

w

Fq/Fw/Fearth on p fwWeight /mg /49 N /gravitational force
FglFw!Faarde op p/gewig Img /149 N Igravitasiekrag

F | Fa /18 N/ Applied force / Toegepaste krag

fsmax

Fi/ fs /f /[Friction (force) / (static) friction / (statiese) wrywingskrag

N

Fn/Normal (force) /Fnormal /Frormaat /NOrmaal(krag)

Fx = Fcos 6
15=18cos B v
6 =33,56° v

OR/OF
995=15tanB v
B =33,56° v

OR/OF
9.95=18sinB v
B =33,56° v

NOTE/NQOTA: If answer only/Indien slegs antwoord 1/2

OPTION 1/0PSIE 1

fsmax = JsN
fsmax = ps(mg — Fsin 6

) }\/ Anyone/Enigeen

157 = s [(5)(9.8) < 18sin 33.567]

Us = 0,38

OPTION 2/0OPSIE 2

OPTION 3/OPSIE 3

Fnetzo
FN+Fy—Fg:O
FN+Fy=Fg

p

Fn = (5)(9.8) ~(18sin 33,56°)

Fn=39,05N

fymax = PN v/
157 = 115(39,05)
Us = 0,38+

F,= /(18)7-'—(15)2 v
=9,95N

Fnet = 0
FN + Fy - Fg = 0
FN = Fg — Fy ]
Fn=(5)(9.8) ~/(9,95)
Fn = 39,05 N

fmax = PN v

15/ = 115(39,05)
s = 0,38

1.4 Increases. v
e Vertical component of F
e Normal force increases;

decreases;

e s remains constant, fs™2 is directly proportional to N.

QUESTION 2

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

2.2
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Accepted labels/Aanvaarde benoemings
Fn/Normal/F nomal/ Frormaal NOrmaal

(kinetic) friction/5,88 N /Ffi/(kinetiese) wrywing IF,,
F4/Fu/weight/mg/39,2 N/gravitational force
F4/F.lgewigimg/39,2 Nlgravitasiekrag
F1/Fsting/tension/spanning/ Fiou

For block Al/Vir blok A:
UP THE INCLINE AS POSITIVE/
TEEN DIE SKUINSTE OP AS POSITIEF

I:net =ma
T-fi—-w;=ma }/Any one /Enige een
T —fx—mgsine = ma
T-588-4(9.8)sin35° v=4(2)
T=3636N v

DOWN THE INCLINE AS POSITIVE/
TEEN DIE SKUINSTE AF AS POSITIEF
Fret =ma
- T +fi +wy=ma ~vAny one /Enige een
- T +fx+ mgsiné = ma
—T+5,88 +4(9.8)sin35° v=4(-2) v
T=36,36 N v
For block B/Vir blok B:
UP THE INCLINE AS POSITIVE/
TEEN DIE SKUINSTE OP AS POSITIEF
Fret =Ma
F-T-fi—w;=ma
F-T-fk—mgsinB =ma
F—36,36 — 13,23 — 9(9,8)sin35° v'= (9)(2) v
F=118,18 N v

DOWN THE INCLINE AS POSITIVE/
TEEN DIE SKUINSTE AF AS POSITIEF
Fnet =ma
-F+T+fi+wy=ma
—F+T+fi+mgsin® =ma
—F +36.36 + 13.23 + 9(9.8)sin35° v'=(9)( -2) v
F=118,18N v

2.4 2.4.1 INCREASES v

2.4.2 ¢ Since pykand m are constant, as © decreases, normal force/w |/
mgcos will increase. v/
OR
N = mgcos
Frictional force is directly proportional to normal force. v’
OR
faN/fawl /faN/f=puN

AA
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QUESTION 3

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

"

Accepted labels

Fg/Fw/40,18 N/mg/weight/gravitational force
Fr/tension/Fstring

(kinetic) friction/Fi/fk

Fn /Normal/Fnormal

Fapp/49 N

3.33.3.1 fk=pxN
fk = pk(w - Fy) } v
fk = puk(mg Fsin@
fi = (0,35)[(4,1)(9,8) 49sin50°] v/
fc = 0,93 N v (0,925 N)

For A/ Vir A:
LEFT AS POSITIVE/
LINKS AS POSITIEF

Fret = ma } , Any one/

Fe-T-f=ma Enige een
Fcos — T — pxFn =ma

49c0s50° - T-0.93 v = (4.1)a
T=30,57 —4,1a ... equation 1

For B/Vir B:
UPWARDS AS POSITIVE/ , Any one/

OPWAARTDS AS POSITIEF Enige een
Fret = ma
T-Fy=ma
T-(23)(9.8) v=(23)a

T=23a+2254... equation 2

30,57 —41a=23a + 22,54
a=125ms?v

AR
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For A/ Vir A:
RIGHT AS POSITIVE/
REGS AS POSITIEF
Fret = ma
R T e }«g;};gﬂggn
—FcosB + T + wFn=ma
—49c0s50°+ T +0.93 v = (4.1)a
T=30,57 4+ 4,1a ... equation 1

For B/Vir B:
DOWNWARDS AS POSITIVE/ - Any one/

AFWAARTDS AS POSITIEF Enige een
Fret = ma
Fo—T=ma
(23)(9.8) —Tv=(23)a

T =22,54 — 2;3amgequation 2

30,57 + 4,1a = 22,54 — 2,32
a =1,25m-s?
a=125ms? v

mm, ,
rZ
e (667x10"")(65x10™)(90) v
(550x10°)" v
= 12,90 Nv (12,899 N)

ORIOF
_om,
r2

_(6.67x10""J65%10%) v

(550 x10°f

=(,143..m-s?
W=mg

= (90)(0,143..)v

= 12,89 Nv (downwards/afwaarts)

F=G

g

AR
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QUESTION 4

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

4.2 For block m1(8 kg)

v N TV

w v

4.3 For block m1(8 kg)
Fret=ma v’ Fret=T — Wpar. - f
Fret= 8a Fret=T —mg sin© - yx mg cos©
v 8a=T-(8)(9.8) sin30° - (0.2)(8)(9.8) cos30° v
8a=T-39.2-13.58
8a=T-52.78 (1)

For block m2(8 kg)

Fret=ma Fret=w-T
Fret= 8a Fret=mg—T
8a=(8)(9.8)-TV
8a=784-T
Equation (1) 8a=T-52.78
Equation (2) " 8a=784-T
16a = 25.78 v

a=1.60m.s2v

4 .4 The force that mz exerts on the earth. v/

4.5 Down the incline. v/

Page 7 of 64
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QUESTION 5
5.1 A body will remain in its state of rest or motion at constant velocity unless

a non-zero resultant/net force acts on it. v'v/

5.2 N E

fi

Accepted labels/Aanvaarde benoemings
Fn/Normal/F nomall Fromaal NOrmaal

(kinetic) friction/5,88 N /F{/f/ (kinetiese) wrywing IF,,
Fo/Fulweight/img/39,2 N/gravitational force
Fo/Fu/gewigimgl39,2 Nigravitasiekrag

T | FelFsung/tension/spanning/Fio,

OPTION 1/OPSIE 1
DOWNWARDS AS POSITIVE/ UPWARDS AS POSITIVE/
AFWAARTS AS POSITIEF OPWAARTS AS POSITIEF
Fret =0 Fret =0
Fret =ma »/,qny one/ Fnet = ma v|Any one/
Fg” — F—-fk=ma | Enigeeen - Fg” +F +fc=ma | Efpigeeen
mgsing - F —fk =ma -mgsind +F + fk =ma
25(9,8)sin30° — F —40 =25(0) v —25(9,8)sin30° + F + 40 = 25(0) v
F=825NVv F=825Nv

OPTION 2/OPSIE 2

an __AEI} \/Any one/

WEe + Wi+ Wgg =0 Enige een

FAxcosB + fAxcosB + mgsin®Axcoso = 0

Fcos180° + 40c0s180°+ (25)(9.8)sin30°cos0® = 0 v
F=825NYV

Fret =0 J> NOTE: mark only awarded with

Fgi=f [ Y AnyonelEnige een ¥ correct substitution of Fg
Fgﬁ f=Fnet=0 / NOTA:punt toegeken slegs indien
korrekte vervanging van Fgi
ORIOF f=uN VY ’

mgsine v'= “kmgCOSB v ORIOF “k — mgsing v

mgcosh v’

_ sing
Hy cosA
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OPTION 1/OPSIE 1

tan6=0,19
6= 10,76°\/J—\
fk = ykmgcos 6
= (0,19)(25)(9.,8) cos10,76°v

=4573N Vv
(Range/Gebied: 45,73 —45,74 N)

OPTION 2/OPSIE 2

tan6=0,19
6=10,76°v

fk = Fgu =mgsin 6
=(25)(9,8) sin10,76° v
=4573 NV
(Range/Gebied: 45,73 — 45,74 N)

TOPIC 2: VERTICAL PROJECTILE MOTION
QUESTION 1

1.1 Motion under the influence of weight/gravitational force only. v'v/

1.2

OPTION 1/0PSIE 1

A-B:

UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
vi=Vi+ aAt v
0=15+(-9,8)At v
At=153(s) v

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
vi=Vi+ aitv

Gl 0=-15+ (9.8)At v
At=153(s) v

OPTION 2/0OPSIE 2

B-C:

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEF
vi =V + ait v

—15=0+(=9.8)Atv
At=153(s) v

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
vi=Vi +aAt v

15=0+ (9.8)At v
At=153(s) v

OPTION 3/0OPSIE3 A-C:
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
vi=Vi+ ait v

-15 =15+ (-9.8)At v
At= 3,06

p=3,06+2
p=153(s)v

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Vi=Vi+aAt v
15=-15+(9.8)At v

At = 3,06

p=2306+2

p=153(s)v

OPTION 1/OPSIE 1_A-G:
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF:
V2 =V + 2alyv

v? = (157 + 2(—9.8)(-5) v
vi =—17,97

vi =17,97 (m-s) v

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF:

V2 =v2 + 2aly v

v = (—15)2 + 2(9.8)(5) v

vi= 17,97 (m-s1) v

OPTION 2/0OPSIE 2_A-G:
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF:
Vi = Vi + alt v

(15) + (-9.8)(3.36) v

—17,93

17,93 (m-s™") v

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF:
Vi =Vi +ait v
= (=15) +(9.8)(3.36) v
=17,93 (m-s™) v

AA
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OPTION 3/OPSIE 3_C-G:

UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
V2 =Vv2+ 2aly v

V2 = (152 1 2(-9.8)(-5) v
vi =—17,97

vi =17.97 (ms") v

C-G:
DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF

V2 =V2 + 2aly v

vi= (1512 + 2(9.8)(5) v

vi= 17,97 (m-s") v

1.4 Inelastic. v/

OPTION 4/OPSIE 4 B-G:

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEF

vZ =V2 + 2aly

0% = (—15)? + 2(—9,8)Ay

Ay =-1148m

FromBto C=-11,48 + (-95)
= —16,48 m

VP =Vi+2aly v

VP = (02 +2(-9.8)(~16.48) v
vi=—17,97

vi=17,97 (m-s") v

B-G

DOWNWARDS AS POSITIVE/

AFWAARTS AS POSITIEF

vZ = V2 + 2aly

02 = (15)? + 2(9.,8)Ay

Ay=1148m

FromBtoC=1148+5
=16,48 m

Vi =V +2aly v
vZ = (0)2+ 2(9,8)(16,48) v
vi= 17,97 (m-s") v

The height decreased/smaller. v/

The velocity with which the ball strikes the ground is not the same as the

velocity with which it left the ground. / Kinetic energy is converted to heat

and sound energy / Kinetic energy is NOT conserved. / The kinetic energy

is not the same before and after the ball strikes the ground. v

ACCEPT: Kinetic energy is lost.
NOTE: DO NOT ACCEPT ANY CALCULATION AS AN EXPLANATION.

1.5 UPWARDS AS POSITIVE/OPWAARTS AS POSITIEF:

Velocity/ Snelheid (m-s™)

AA

r 3

15

AN

3 JME NN MarematolU
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A

17,97

DOWNWARDS AS POSITIVE/AFWAARTS AS POSITIEF:

Velocity/Snelheid (m-s™)

QUESTION 2

2.1 Motion under the influence of gravity/weight/gravitational force only. v'v/

OR
Motion in which the only force acting is gravity/weight/gravitational force.

22221

OPTION 1/0PSIE 1

AB:

UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Vi =V +ait v
0=12+(-9,8)At v
A=122sV
DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Vi =V +alt v
0=-12+(9.8)At v
At=122sV

OPTION 2/0PSIE 2

BC:

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEF
V=V, +ait v

-12 =0+ (-9,8)At v
At=122s Vv

DOWNWARDS AS POSITIVE/

AFWAARTS AS POSITIEF

Vi =V +alt v

12=0+(9,8)At v

At=122sV

B OPTION 3/OPSIE 3

A-C:

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEF
Vi =V +ait v

12=12+ (-9.8)At v
At=245s

Atp=123sv

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Vi =Vi+alt v
12 =-12 + (9.8)At v
At=245s
AMyp=123sv

OPTION 4/0PSIE 4
AC:
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Ay = vt + Yat’ v
0= (12)At + %(-9.8)Af v
At=245s
M,=123s 7

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Ay = viAt + saAtt v
0 = (-12)At + %(9.8)At v
At=245s
My,y=123sv

3 JME NN MarematolU

A Division of Marematiou Group
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OPTION 1/OPSIE 1
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF:
V7 =vZ+ 2aly v
= (12)% + 2(-9.8)(-25) v
vi = 25,18 m-s"'v downwards v’
afwaarts

A-G:
DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF:
V2 =vZ2 + 2ally v
= (-12)* + 2(9.8)(25) v
vi= 25,18 m-s”'v downwards v’
afwaarts

OPTION 2/OPSIE 2

C-G:

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEF

VZ = V2 + 2ally v

V? = (-12)2 + 2(-9.8)(-25) v/

v: =25 18 m-s”'v downwards v
afwaarts

C.G:
DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF

vZ =v? + 2ally v
vi= (12)% + 2(9.8)(25) v
= 2518 m-s'v downwards v
afwaarts

OPTION 3/OPSIE 3

B-G

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEF

vZ =vZ+2aly v

V2 = (0)? + 2(-9,8)(-32,35) v
=25,18 m-s”' v downwards v

afwaarts

B-G
DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
vi=vZ+2aly v
V2= (0)% + 2(9,8)(32,35) v
=2518 m-s”'v downwards v
afwaarts

OPTION 1/OPSIE 1

A-D:

=V + 2aly
v2=(12)* +2(-9.8)(-23.1) v
vi=2443m-s’

UPWARDS AS POSITIVE/OPWAARTS AS POSITIEF:

D-G:
- Vi=V +altv
-25,18 =-24.43 + (-9.8)At v
At=0,08s v

CD
Vi =v? +2a/_\y

vi= (-12)* + (2)(-9.8)(-23.1) v

D-G:

L) Ay = ViAlt + YsaAt? v

-1,9 = -24 43At + %(-9.8)AV
At=0,085 v

V=24 43 m-s’

DG:

£ = v, + 2aly

2518 +2(98)(19)

DG:
Vi * Vg

=15

24,43 m-s’!

+ 2ally
2(- 9,81( 30.447) v

2
Vi
2
Vi

V2
0+
2

-24,43-2518

-1,9: 5

At=0,08s v

443m-s’
D-G:

(mgh + Ymv? Jopibo =
m(9.8)(1.9) +

E(mechtopfmeg bo) — E{mech bot/meg ond)
(Ep+ Ek)topfbo (Ep + Ek}botfond

(mgh + vamv? )boUond

am(v )2 =0+ 1/zm(25 18 v

=24 43 m-s’

AA

J E N N MarematolU
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TAKING UPWARDS AS POSITIVE

»

—
[Ne]

\1,22 R

Time/Tyd (s)

-25,18

Velocity/Snelheid (m-s™)

TAKING DOWNWARDS AS POSITIVE

4

25,18

=

Time/Tyd (s)

N
N

»
£
S
R
[1h}
<
[1h}
=
(7]
—
=
O
S
1))
>

Criteria for graph

Straight line starting at v = 12 m-s™" with negtive final
velocity or straight line starting at v =-12 m-s*! with
positive final velocity.

Straight line cuts time axis at time calculated in Question
2.2.1

Correct final velocity as calculated in Question 2.2.2 is
indicated.

QUESTION 3
3.1 Motion under the influence of gravitational force only. v'v/

Accept weight/gravity.

Page 13 of 64
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OPTION 1/0OPSIE 1
A-B:

UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF

V2 =v2+ 2aly v V2=V +2aly v

0%= v? +2(-9.8)(5,89) v 0%= v? +2(9.8)(—5,89) v
v,i=1074ms " v v,i=1074ms" v

OPTION 2/OPSIE 2
B-C:

UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF

V2 =v2+ 2aly v v2 =V + 2aly v
v2=0+2(-9.8)(-589) v v2=0+2(9.8)589) v
vi=1074m-s " v vi=1074m-s' v

OPTION 1/OPSIE 1
A-G: —
vZ=v2+2aly v

vZ = (10.74)* + 2(=9.8)(=15.3) v
vi=-20,38 m-s”’

OPTION 2/OPSIE 2

B-G:

vZ=vZ+ 2aly v

DURING COLLISION/
TYDENS BOTSING

v =07 +2(-9.8)(-21.19) v TAEcEq-E.
Vi =-20,38 m-s | > o o Lo /
OPTION 3/OPSIE 3 ARy = Yamvi —7zmy; poy onel
C.G: AE=Vam(V} —V?) J
V2 =v2 + 2ally v — AEx= %5(0,5)[(11,92)? - (20,38)7] v
vi=(=10.74)% + 2(-9.8)(=15.3) v AEWEx st = — 68,31 J v/
vi=—-20,38 m-s”
OPTION 4/OPSIE 4 OR/OF
A-G:

Ay = v.At + YsaAt?
—15,3 = (10,74)At +%4(=9,8) At

t=3,18s

Vi + Vf
Ay = (—2 )At 4
10,74 + v¢
-15,3 = (T)3,18 v

vi=—20,38 m-s™

AE= %(0,5)[(20,38)* — (11,92)°] v
AEW/Ey 0st= 68,31 J v

N JMEN»N MaremaroU Page 14 of 64
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OPTION 1/OPSIE 1

G-P:

UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Vi =V, +ait v
0=1192+(-9,8) At v
At=122s v

G-P:

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Vi=V; +ait v

0=(=11,92) + (9,8)At v
At=122s v

OPTION 2/OPSIE 2

P-G:

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEF
Vi=V; +ait v

—1192=0+(-9.8) At v
At=122s v

P-G:
DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
vi=V; +ait v
11,92 =0 + (9.8)At v
At=122s v

OPTION 3/OPSIE 3

G-G:

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEF
Vi=V;+ait v

-11,92=1192 + (-9.8) At v
At=243s

243
t to reach hpay/t tot hpaks = ——

=122s v

G-G:
DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Vi =V; + ait v
11,92 =-11,92 + (9.8) At v
At=243s

2,43
t to reach hyax/t tot hpaks = ——

=122s v

3.43.4.111,92 (m's) v

3.4.210,74 (m-s™) v
3.4.3122(s) v

A Division of Marematlou Group Holdings
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QUESTION 4
41411

OPTION1/OPSIET
UPWARDS AS POSITIVE/ OPWAARTS AS POSITIEF
Ball A/Bal A

Ay = viAt + VsaAt? v
= 12t + %(-9,8)t* v
Ball B/Bal B
Ay = viAt + saAt?
=5 4(t—2) + %(-9,8)(t— 2)*v

(12t + 14(<9,8)2 = —5.4(t—2) + %(-9.8)(t=2)* | v
t=4(s) v

DOWNWARDS AS POSITIVE/IAFWAARTS AS POSITIEF
Ball A/Bal A

Ay = VAt + alt® v
= 12t + %(9,8)t v
Ball B/Bal B
Ay = VAt + aAt?
=54(t—2) + %(9,8)(t=2)* v

12t + %(9.8)t = 5.4(t-2) + %(9.8)(t=2)*] v
t=4(s)v

OPTION 2/OPSIE 2
UPWARDS AS POSITIVE/ OPWAARTS AS POSITIEF
Take time for ball B as x/Neem tyd vir bal B as x
Ball A/Bal A
Ay = VAt + aAt? v

= 12(x +2) + 4(=9,8)(x +2)2 v

=(-4,9)x2 - (7,6)x +(4,4)

Ball B/Bal B
Ay = VAt + VsaAt?
= (=5.4)X + 14(~9.8)2
= (-5.A)X + (—4,9)X2

(4,92 ~(7.6)x + (4,4) = (-5 4)x + (-4,9)%%] v
X=2
=4(s)v

AR
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DOWNWARDS AS POSITIVE/IAFWAARTS AS POSITIEF
Ball A/Bal A

Ay = VAt + %alt? v
=(=12)(x +2) + %(9.,8)(x + 2)t* v
=(4,9)%2 + (7,6)X +(— 4,4)

Ball B/Bal B
Ay = VAt + YsaAt?
= (5,4)X + ¥4(9,8)x% v ....... Eqn (2)

((4,9)%% + (7,6)x +(—4.4) = (5.4)x + (4,9)x7 v
X=2
t=4(s)v

" AT

OPTION 3/OPSIE 3:
UPWARDS AS POSITIVE/OPWAARTS AS POSITIEF
vi= Vi + aAt
-12 =12 + (-9,8)t
At=245s

Ay = viAt + Y2 aAt? v
Ball A: Ay = (-12)(t - 2,45) + ¥4(-9,8)(t - 2,45)?
Ball B: Ay =(-54)(t-2)+ (-9,8)(t - 2)?
Equating
(-12)(t - 2,45) + 145(-9,8)(t - 2,45)? = (-5,4)(t - 2) + V4(-9,8)(t - 2)? v
t=4(s)v

DOWNWARDS AS POSITIVE/IAFWAARTS AS POSITIEF
vi= Vi + aAt
12 =-12 + (9,8)At
At=245s

Ay = viAt + 2 alAt? v
Ball A: Ay =(12)(t-2,45) + 4(9,8)(t - 2,45)?
Ball B: Ay =(54)(t-2)+ 2(9,8)(t - 2)?
Equating
(12)(t-2,45) + 75(9,8)(t - 2,45)? = (5,4)(t - 2) + ¥5(9,8)(t - 2)? v
t=4(s)v

4.1.2

UPWARDS AS POSITIVE/ OPWAARTS AS POSITIEF

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
Ball A/Bal A Ball B/Bal B

Ay = At + VsaAt? v Ay = viAt + VsaAt v

=((12)4) + %4(-9,8)(4)") =((-5.4)4 -2) + %(-9.8)(4 - 2’ ]

Ay =-304m Ay =-30,4m
z2=304 (m) v Z=304 (m) v

JU\
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OPTION 3/OPSIE 3
V7 =Vv? + 2ally v
(=27.2)2 = (12)> + 2(=9.8)Ay v
Ay =-30,4 m
7=304 (m) v
OPTION 4/OPSIE 4

Vi + Vs
ay = (=2 )atv

(=2

Ay =-304m
Z=304 (m)v
OPTION 5/0PSIE 5
V7 = V2 + 2ally v
(-25Y = (=5.4)> + 2(-9.8)Ay v
Ball B/Bal B . Ay =-30,4 m
vi = Vi + alt . Z=30,4 (m)v

Vi =54 +(=9,8)(4 - 2) OPTION 6/OPSIE 6
A —(Viwf )At\/
V=

(BEE V)

Ay=-30,4m
Zz=304 (m)v

.

Ball A/Bal A

vi = Vi + a/t

vi =12 + (-9,8)(4)
vi=-27,2m-s’

I-'___!-'-'__"!

‘

DOWNWARDS AS POSITIVE/AFWAARTS AS POSITIEF
OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
Ball A/Bal A Ball B/Bal B
Ay = VAt + YsaAt? v Ay = VAt + YaAt? v
=(=12)(4) + %4(9.8)(4)7)v =(5.4)4-2) + (9.8)4- 2/}

Ay =304 m Ay =30,4m

z=304 (m)v z=304 (m) v
OPTION 3/OPSIE 3

vZ =v2+ 2ally v
(27.2)2 = (12)2 + 2(9.8)Ay v

Ay =-304m

Z=304 (m) v

OPTION 4/OPSIE 4

Vi + Vg
ay = (2= Jatv

B [ 12+ 27,2 )4}/
- 2
Ay =30,4m
z=304 (m) v

Ball A/Bal A

vi = Vi + at
vi=—12 + (9,8)(4)
vi= 27,2 m-s’

I
|
A4

1
|
h 4

AA
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OPTION 5/OPSIE 5
vZ=vZ+2aly v
(25)? = (5,4)? + 2(9,8) Ay v
Ay =304 m

7=304 (m) v

OPTION 6/OPSIE 6

SHEyR
EZ))

Ay = 30,4 m
2=30,4(m)v

-|
1
|

h 4

Ball B/Bal B
vi = Vi + alit
vi=54+(9,8)(4-2)
vi=25m-s’

. A

413

UPWARDS AS POSITIVE/OPWAARTS AS POSITIEF

OPTION 1/0PSIE 1
Ball A/Bal A

v2=v2 4+ 2aly v

[ 0=(12)? + 2(-9,8)AY
Ay=7,35m

Ball A/Bal A OPTION 2/OPSIE 2
A —(Viwf )At/
y=(—5— ):

(=)

Ay=732m

OPTION 3/OPSIE 3

Ay = VAt + alt v
=((12)(1,22)+ 4(-9,8)(1,22)}

Ay=735m —

¥

Ve = Vi + alt
0=12+(-9,8)At
At=122s -

1
I'__t___'l

v

AA
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d. - == -

DOWNWARDS AS POSITIVE/AFWAARTS AS POSITIEF
OPTION 1/OPSIE 1

Ball A/Bal A PY=735+304"
V2 = V2 + 2ally v = 37,75 (m) ¥
0 =((-12)2 + 2(9,8)Ay) v

Ay=735m

Ball A/Bal A OPTION 2/OPSIE 2

Vit Vs Y
Vi = Vi + ait r"ﬂ‘y_( 2 )M
=12+ (9,8)At

| _[(-12+0 )122}/
At=122s __.,: - > : )

I Ay=-7.32m
L - OPTION 3/0PSIE 3
Ay = viAt + BaAt v
=[=12)(1.22) + 15(9.8)(1,22)}v
Ay =-7,35m —

4.2

UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF

4

'

-
N

o
I

velocity (m-s™)
o
velocity (m-s™)

|
o
s
o

IR
N

QUESTION 5
5.1 Motion under the influence of gravity/weight/gravitational force only. v'v/

OR

Motion in which the only force acting is the gravitational force.

AA
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52521

OPTION 1/OPSIE 1

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEF
Ay = vilit + BaAt? v

-15.2 = (0) + %%(-9.8)At" v
At=176s v

DOWNWARDS AS POSITIVE/

AFWAARTS AS POSITIEF
Ay = vilt + YsaAt v

15.2 = (D) + (9 8)At v
At=1765 v

OPTION 2/0OPSIE 2
UPWARDS AS POSITIVE/
OFPWAARTS AS POSITIEF
v = vi® + 2aly

vio = (0 + (2)(-9,8)(-15,2)

UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
= ;= v; + aht v

17,26 = (0) + (-9.8)AL v

vi=-17.26 m-s

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF

vfz = ur"’ + Zalvy

v = (0)° + (2)(9,8)(15,2)

vi= 17,26 m-s™

At=176s v

OPTION 3/OPSIE 3
{Emecn )tup = (Emecn )bottom
(Ep *Exhtop = (Ep + Ex)botiom_
(mah + Y2mv;*)ep = (Mgh + Yamve Jpostom
(9,8)(15,2) + 0 = 0 + (¥a)(vy)°

Vi= 1726 M-S =—

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF

OPTION 4/OPSIE 4
Whe = AK + AU
Wnc = QK + mg{hf - hi}
0= ‘/znwr2 - %mviz + maghs - mgh;
0= v%(vif—0)+ (9,8)15,2)
vi= 17,26 m-s™’

> ve=v; + alt v
17,26 = (0) + (9.8)AL v
At=176s v

OR/OF

-*gy:(v'gvf):\.t«

QOPTION 5/OPSIE 5
Wiet = AEK
wAycosB = Yamve — Yamv;?
(9.8)(15,2)cos180° = 0 — Va(vy)?

152 = (EII + 'I2T,2h

At=176sv

ALY

Vi= 17,26 M-S m—p

OPTION 6/OPSIE 6

UPWARDS AS

POSITIVE/OPWAARTS AS POSITIEF

FreAt = Ap =m(v - V)

mgAt = m(Vf -V )

9.8At=-1726-(0) v
At=1,76s v

v'Any one/
Enige een

DOWNWARDS AS
POSITIVE/IAFWAARTS AS
POSITIEF

FretAt = Ap = m(Vf - Vi)

mgAt = m(vf— v )

9.8At= 1726 —-(0) v
AM=176s Y

v"Any one/
Enige een

A Division of Marematlou Group Holdings
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5.2.2

OPTION 1/OPSIE 1
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Ay = viAt + alt? v
-3.2 = (0) + %(-9.8)(At)? v
At=0,81s

At(B) =176 — 0,81 v
At(B) = 0,95 s

Ay = viAt + aAt?

(0) = v; (0,95) + ¥5(-9.8)(0,95)* v
vi=4,66ms'v

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Ay = Vit + YaAt® v
3.2 = (0) + %(9.8)(At) v
At=081s

At(B)=1.76 — 0.81 v
At(B)=0,95 s

Ay = viAt + “Lait
0 = -v{(0,95) + %4(9.8)(0,95)* v
vi=4,66m-s’ v

OPTION 2/OPSIE 2
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF
Ay = viAt + YaAt? v
-3.2 = (0) + ¥%4(-9.8)(At) v
At=0,81s

At(B) =176 — 0,81 v
At(B) = 0,95 s

Vi = V; + aiit
-v; = Vi + (-9.8)(0.95) v
vi=466m-s'v

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
Ay = VAt + saAt? v
3.2 = (0) + %(9.8)(At)> v
At=081s

At(B) =176 — 0.81 v
At(B) = 0,95.s

Vi = v; + alt
Vv, = -v; + (9.8)(0,95) v
vi=466m-sv

5.3

UPWARDS AS POSITIVE/OPWAARTS AS POSITIEF (CHANGED GRAPH)
4

\

19,2

Position (m)

A Division of Marematlou Group Holdings
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DOWNWARDS AS POSITIVE/AFWAARTS AS POSITIEF:

' 3

»

1:ime (s)

Position (m)

TOPIC 3: MOMENTUM AND IMPULSE
QUESTION 1
1.1 (Linear) momentum (of an object) is the product of mass and velocity. v'v’

1.21.2.1

OPTION 1/OPSIE 1
East as positive/Oos as positief

2P = 2P }‘/ Any onelEnige een
MpVpi + MaVai = MpVpr + MVor

(0,16)(10) + (0,2)(-15) v'= (0,16)(-5) +(0,2)ves v/
Vor=-3m-s”

Vor =3 ms” v west/wes v

OPTION 2/0OPSIE 2

West as positive/Wes as positief

2P B 2P } v'Any one/Enige een
MpVpi + MqVgi = mprf+ MqVaor

(0,16)(-10) + (0,2)(15) v'=(0,16)(5) +(0,2)Qn;: v
Vor=3m's v west/wes v
OPTION 3/OPSIE 3
App = -Apg ¥
(0.16)(-5=10) v=-(0.2)(v = (-18))v
v=-3m-s’

=3m-s" vwest/wes v

AR
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1.2.2

For ball/Vir bal P:
West as negative/Wes as negatief

Impulse = Ap }

FretlAt = Ap v'Any one/
(2,4 kg'm-s™)

Ap = m(Ves — Vpi) Enige een

=0,16(-5 - 10) v
=-24
~24Nsv

OR/OF
West as positive /Wes as positief

Impulse = Ap }

Fnetﬂt = &p
= M(Vps — Vpi)
=0,16(5 - (-10)) v
=24 N-sv

v’ Any one/
Enige een

POSITIVE MARKING FROM
QUESTION 4.2.1 /POSITIEWE
NASIEN VANAF VRAAG 4.2.1

For ball/Vir bal Q:
West as negative/Wes as negatief

Impulse = Ap
v' Any one/
Enige een

FredAt = Ap
=m(Var — Vai)
=0,2[-3 - (-15)] v
=24N-sv (24 kgms™)

OR/OF
West as positive /Wes as positief

Impulse = Ap }

FretlAt = Ap
= m(Var — Vai)
=0,16(3 - (15)) v
=-24N-s

~24Nsv (24kgms’)

v Any one/
Enige een

QUESTION 2
2.1 The total (linear) momentum in an isolated system is conserved/remains
constant. vv/

2.2

Ax = vildt + YzaAt?
0,8 =vi(2) v
vi=0,4 m-s’
¥ v
RIGHT AS +/REGS AS + LEFT AS +/LINKS AS +

OPTION 1/0OPSIE 1
2pi=Xpr S Any ome/ 2Ppi=2pr
MV + MaVai = MaVas + MaVar Em-giz'én MaVai + M2V = Mivis + M2V
M1V + Mavai = (M1 + m2)vs
(2)(va) + 0 v=(2 + 1,5)(—0,4)v
Viai=-0,7
vii=0,7m-s' v

¥ Any one/
Enige een

M4V + MaVai = (M1 + M2)vr
2Wvi+0v =(2+15)(04)
viin=0,7m-s' v
OPTION 2 /OPSIE 2
Ap1=— Ap2
m(v1t — Vi) = — m(Var— vai)
204 —vi) v=—=15(04-0)Vv
vii=0,7m-s' v

— Ap1 = Ap2
— m(vif — Vi) = m(Var— vai)

¥ Any one/
Enige een

}/Any one/

Enige een

—2(04 —vi)v=15(=04-0)v
vii=0,7m-s' v

2.3 Inelastic. v

2.4

DECREASES/NEEM AF v
FoetAt = Ap ORIOF F_ = 22 ORIOF FoetAt = MAV OR/OF Fret - v/

Page 24 of 64
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QUESTION 3
3.1 The total mechanical energy/sum of gravitational potential energy and
kinetic energy, in an isolated system remains constant/is conserved. v v/

3.2

OPTION 1/OPSIE 1
Total Emech(topa’bo) = Total Emech(b—ottomfonder)
(Ep + Ek)topfbo= (Ep + Ek}bottoma’onder

(mgh + %2mv2)opibe = (Mgh + ¥2mv2)vottom/onder
(2)(9.8)(1.5)+0 v =0+ %(2)v2 v OR/OF
(9.8)(1.5)+0 =0+ %~
v=542m-s'v
OPTION 2/OPSIE 2
Whe = AEk + AEp
Wie = ¥om(VZ - v2) + mg(hr — hi)

} v'/Any one/Enige een

} v'Any one/Enige een

0= [0 % + [(9.8)(1,5 - 0))
vi=542m-s'v
OPTION 3/OPSIE 3
Whet = AEk

FgAycost = smve — 7amvi2

mgAycosB = zmve — Vsmvi2
(9.8)(1.5)c0s180° v = 0 = %Av? v/

vi=542m-s'v

} v'Any one/Enige een

OPTION 4/OPSIE 4
AEx = -AEp v

OR/OF

[0= %" = 9,8)(1,5Z0
vi=542m-sv

)

-AEk = AEp v v
-[0—"4v?]v =[(9.8)(1.5=-0)]
vi=542 m-sv

OPTION 5/OPSIE 5
V2 = V2 + 2aAx v
0v = V2 +2(9,8)(-15) v
vi=-542 m-s’

OR|

/OF
V2 =vZ + 2aAx v

0v = v2+2(-98)(15) v
speed =vi=542m-s' v

speed =542m-s' v

3.33.3.1

POSITIVE MARKING FROM QUESTION 4.2
POSITIEWE NASIEN VANAF VRAAG 4.2
Ap = mvi—mv; l\> :
Freiht = Ap ] v’ any one /enige een
=2(542-0)v OR/OF
= 10,84 kg-m-s™' right/regs v

2(-5,42 - 0) = -10,84 kg-m-s"

3.3.2 POSITIVE MARKING FROM QUESTION 3.3.1
10,84 kg-m-s-1 left/links/opposite direction. v

AA
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3.4 POSITIVE MARKING FROM QUESTION 3.2 and 3.3.1

Apa = mvi — myvi 2pi = Zps
-10,84 =15(vv—=0)v OR/OF 0=15vi+ (2)(542) v
vi=—7,23 m-s™ vi=—7,23 m-s’
v=723ms' v v=723m-st! v

10,84 =156(vi—=0)v ORI/IOF 0=1,5vi+ (2)(-5.42)
v=723ms’' v v=723m-=s'! v

QUESTION 4

4.1 The total (linear) momentum of an isolated/closed system remains constant
(is conserved). vv/
Accept
The total (linear) momentum before a collision is equal to the total linear
momentum after collision in an isolated/closed system.

4.2

OPTION 1/OPSIE 1
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/

OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF

2Pi= 2ps vAny one/| 2 Pi = XPs Y Any one
(M4 + M2)V; = MyVar + MoVt [ Enige een | (Mg + My)Vi = MyVar + MyVg ] ENige een

(2m + 3m)v v'= (3m)(- %v) +2mvgrv | (2m + 3m)(-v)v'= (3m)(%v) + 2mvgr v’

Vs = -3V
Vgr = 3V vupwards/opwaarts v’ Ver=3v v upwards/opwaarts v
OPTION 2/0OPSIE 2
UPWARDS AS POSITIVE/ DOWNWARDS AS POSITIVE/
OPWAARTS AS POSITIEF AFWAARTS AS POSITIEF

Apia = -Apig Y Any one/ Apia = -Api }\/Any one/
MAa(Var - Vair) = - Ma(Var - Vai) ENIGE €8N | m(Vas - Vair) = - Ma(Ver - Vai)f Enige een
3N v=v)vE-(2m)Ve V) Y | 3m[o V= (V)] V= (2m)] Ve - (V)]
vgs = 3v v upwards/opwaarts v’ Vg = -3V
vgr = 3V v Upwards/opwaartsv’

4.3 Impulse. v
4.4

A

.
L

Time/Tyd (s)

Fave /Fgem (N)
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QUESTION 5

5.1 The product of the resultant/net force acting on an object and the time the
(net) force acts on the object. v'v’
OR
The product of the resultant/net force and the contact time.

525.21

OPTION 1/0PSIE 1 OPTION 2/0PSIE 2

Gradient/Fret = ;% FretAt = Ap
] @, Fnet(o,m)io-pi{«
- 0‘03 _0,01 v Fnet(0,03) — 4.,5 - p|
= 225N
Fret = 225 N to the right / 4,5 — Fnet(0,03) = 0 - (0,01)Fnet

opposite to the original direction of Fret = 225 N to the right/

the ball v o | opposite to the original direction of the
Regs / teenoorgestelde rigting as die ball v

oorspronklike rigting van die bal

Regs / teenoorgestelde rigting as die
oorspronklike rigting van die bal

OPTION 3/OPSIE 3
FretAt = ﬂp

Fret(0,01) =0—0,15v v
Fret(0,03) =4.,5 — 0,15vi v

4.5 — Fnet(0,03) = 0 — (0,01)Fnet
Fret = 225 N to the right/ opposite to the original direction of the ball v
Regs / teenoorgestelde rigting as die oorspronklike rigting van die bal

422

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
FretAt : ﬂp - v Any one / Fret/At : ﬂp |
FretAt = pr— pi enige een FretAt = pr — pi
FretAt = mv; — my; FretAt = mv; — my;
(225)(0,03) v=4.5— (015, v (225)(0,01) v=0—(0.18)v, v
v,=—-15m-s’" v, =—-15m-s’
vi=15m-sv vi=15m-ss'v

v" Any one /
enige een

AR
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OPTION 3/OPSIE 3 OPTION 4/OPSIE 4
pr= FretAt + pi Fret = ma

45 =225(0,03)+pi v 225=0.15a v
pi = -2,25 a= 1500 m-s2

pi = mv; v’ pr= mvi
—2,25 =0,15viv 45 =0,15v

v, =—15m-s’ vi= 30 m-s’

vi=15m-=s'v

_v
At
30—Vi
1500 = 0030
vi=15m-ss' v

v

Vv (20r0)

A(s)

NOTE: If labels A and B not indicated (0/2)
Award full marks for solid lines with labels.

NOTA: Indien lyne nie benoem Aen B (0/ o)
Volpunte toegeken vir soliede benoemde lyne

TOPIC 4: WORK, ENERGY AND POWER
QUESTION 1
1.1 The work done on an object by a constant force F is F Ax cos 6, where
F is the magnitude of the force, Ax the magnitude of the displacement
and 0 the angle between the force and the displacement. v'v/
OR
The work done on an object is the product of the force and the displacement

of the object in the direction of the displacement.

N F
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5.3

OPTION 1/OPSIE 1

Whe = AEk + AEp
Whae = 1Em(\a'f2 ~v2) + mg(hi—h) | ¥ Anyone/
1 Enige een
We+Wi= Em(vf2 ~v2) + mg(hr — hi)
FAxcos® + fAxcos8 = %m(vﬁ2 ~v?) + mg(hs — hi)

F(1. 5)cos30° + 10(1.5)cos180° v'= 5(6)(22 - 02}‘1 0
F=20,78N v

OPTION 2/OPSIE 2

Whet = AEk
Wr + Wi = AEk Y/Any one/
Enige een
FAXcos6 + fAxcos® = amv? — Yamv?

F(1.5)cos30° + 10(1.5)cos180°v" = 1/2(6)(22“—/0"3)
F=20,78N v

Whet = AEk }
v Any one/
(Fcos® — f)AxcosB = smv? — Ysmv? Enige een

(Fcos30°— 10)(1,5)cos0°v = ¥4(6)(22— 0?) v
F=20,78N v

Whet = AEK }
v Any one/
(Fx — f)Axcos8 = ¥emv? — Vsmv? Enige een

(Fx—10)(1.5)cos0° = %4(6)(22—-0?) v
Fx=18 N
Fx = Fcos 30°
18 = Fcos 30° v
F=20,78 N v

OPTION 3/OPSIE 3

OPTION 4/OPSIE 4

1.4 REMAINS THE SAME. vV

QUESTION 2

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

T
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2.3

£

= wAxcos8v’
= 8 bosors

= , ,6)cos
~W = 94%,08 J v

Wy

2.4

OPTION 1/OPSIE 1
Whet = AEK /AKY" = 7am(v¢ 2y 2)
Wiet = FretAXc0sO
Wnet = Wf + Wg + WN
= UxNAxcos8 + Wy + Wy

Wet = (0,4)(4)(9.8)(1.6)c0s180° v + 94,08 + 0
=68,992 J

Woet = Vam(vs > = v; ?)

68.992v' = Y4(4)(v: 2= 0) + %(6)(vi — 0)

vi=371ms v

OPTION 2/OPSIE 2

Wo. = AE, + AE, ¥

fAxcos8 = (myghs — myghy) + (am Vi - emqvi?) + (Vamovi? - smovid)
(0,4)(4)(9.,8) (1,6) cos 180° v'=[0 - (6)(9,8)(1,6)]v + ('/z(B}sz + %(4)\&2 -0y
68,992 = 5v;2

vi=3,71ms’'v

OPTION 3/OPSIE 3 Fra=Mma
= (6)(4,312)
= 25,872

fi = PN = (0,4)(4)(9,8) = 15,68 N

L_ fF i m: Wnet = Fnetﬁxcose
. . = (25,872)(1,6)cos0°v
T-1568 =4a... . _

’ =41,3952 J
(6)(9,8)—T =6a
ra=4312ms? ﬂ”?,tg:ngk; e
ST , = m(Vi =V,
-T=32928N 41,3952 = ¥, (6)(vi — 0)v
Vi =37146 m-s'v

Above calculations can be
done with 4 kg or 10 kg /
Bostaande berekeninge
kan met 4 kg of 10 kg
gedoen word
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4 kg block 6 kq block
Wnet = &EK I&K‘/ Wnet = &EK flr& K\/
W: + W+ = 1/2m(Vf2 - Viz) W, + W= 1/2m(Vf2 - Viz)

vi=3,72ms'v vi=372m-s'v

fAxcos180° + TAxcos0°® = ¥4(4)(vi2 — 0) mgAxcos0® + TAxcos180° = %4(8)(v¢* = 0)
(15,68)(1,6)(-1)v +(32,928)(1,6)(1)¥ = 2v¢ | (6)(9,8)(1.6)(1) + (32,928)(1,6)(-1)v = 3v{’

OPTION 4/OPSIE 4

Wiet = AEK /AK v/

For the 4 kg mass / Vir die 4 kg massa

T(1.6)cos0° + [(0.4)(9.8)(4)](1.6)c0s180% = Y4(4)v* - 0)
For the 6 kg mass/Vir die 6 kg massa
(6)(9.8)(1,6)]cos0%+ T(1,6)c0s1802v = ¥4(6)(v* — 0)
Adding the two equations / Optel van twee vergelykings
68,992 = ¥ (44 + Y5 (B)V* v/

5V = 68,992

v=371ms'v

OPTION 5/OPSIE 5

Wnet: ﬂEk v

Fret AXCOS8 = ¥ m(v¢” —v;?)

(Fg = f)Axcosb = vam(v¢* —v;?)

[(6)(9,8) — (0.,4)(4)(9.8)]v(1,6)cos0° v'= 1/z(‘l[])("u‘f2 -0
vi=371ms’' v

QUESTION 3

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

3.2 Whet = AEk )
Wra = AEk
FaAxcos® = 2 mvi? — Vo mvi?
Whe = AEp + AEk
(12)(7)cos 0° = Eki— 0
Ek=84J
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3.4

OPTION 1/OPSIE 1

Whet = AEk

Weg + Wa = Ext — Exi

FauAxc0os8 + fk AXcos8 = Ex — Exi

mgsinBAxcosO + fkAxcos8 = Exr — Exi
(3)(9.8)sin20°Axcos0°v + 21Axc0s180°v'=0 — 84v
AX=7,68m v

768m=>6,8m
The crate will pass point C. v

OPTION 2/0PSIE2

Wnet = &Ek
Weg + We = AE«
FanAxcosH + fk Axcos® = AEk
mgsinBAxcos8 + fkAxcos8 = Exr — Exi _
(3)(9,8)sin 20°(6,8)cos 0°v'+ (21)(6.8)c0s180°v' = Exi— 84
Exr=9,58J v OR vf=2,52m-s"

958J>01J OR252m-s'>0m-s’
The crate will pass point C. v

fam mwawiaw raass e e e wirae =

OPTION 3/OPSIE 3

] . h
sin 20 =38

h=2,326m

Whe = AEk+ AEp
fk AxcosB = + AEx + AEp
(21)(6.8)c0s180°v'= (Ex—84) v - (3)(9.8)(2.326) v
Exr = 9,58 Jv OR v=252m-s"

958J>0J OR252m-s'>0m-s"
The crate will pass point C. v/

AR
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QUESTION 4
4.1 The rate at which work is done/energy is expended. vV
Accept

Work done per unit time / energy expended per unit time.
4.2

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2

P:ﬂ P:ﬂ

At v"Any one/Enige een At
- Amgh _ FAxcosB or/of FAYCOS6 L Any on
At At Nt Enige ee
- (1250)(9,8)©.8) , _ mgAxcos0°
60 B At -
=118417W v (1184,167) (1250)(9,8)(58)cos0° ,

60
=118417 W v (1184,167)

OPTION 3/OPSIE 3
P= ﬁ
At

. FAxcos®

FAycos6

or/of . v'Any one/Enige een

- MgAxcos180°
At -
_ (1250)(9,8)(5.8)cos180°

=-118417 W (-1 184,167)
Power dissipated by the crane/Drywing verkwis deur hyskraan =1 184,17 Wv
OPTION 4/OPSIE 4
Pave = FVave ‘/
=1250(9,8)28 v
60
=118417W v

4.3 A conservative force is a force for which the work done (in moving an
object between two points) is independent of the path taken. vV
OR
A conservative force is a force for which the work done in moving an
object in a closed path is zero.

4.4 Non-conservative. v

4.5 (Gravitational) potential to kinetic (energy).

AA
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4.6

OPTION 1/O0PSIE 1
From R to the wall / Vanaf R nha die muur.
AU = mg(hs —hy)

=1250(9.8)(0-58)v

=-71050J
AK=-AU=71050J
Into the wall:/ In die muur in

Wnet = AK

Wwalimuur = Ks = K; \|J>~/Any one/Enige een
Fwall/’muur AXCOSG = Kf = Ki
Fwalh’munr(o.25)C051800 v = 0-71050 v

F_we_a__ll_a’_r_{:_:it_;r =284 089 N v

OPTION 2/OPSIE 2
From R to the wall / Vanaf R na die muur
Whe=AK + AU v'Any one/Enige een
Wipe = (mgh; - mghy) + ¥sm(vi — vi?)
0=0-—(1250)9.8)(5.8) + (1 250)(\&2 -0
vi= 10,66 m-s ' (10,662)
Into the wall / In die muur in:
Wnet = AK
WwaIVmuur = Kf = Ki
I:Wéall Imuur AXCOSG = Kf = Ki
Fwamuur(0,25)c0s180° v =0 = %%(1 250)(10.66)* v

Fuwalimuur = 284 089 N v (284 195,61 N)

OPTION 3/OPSIE 3
With ground as reference/ Met grond as verwysing
From R to the wall / Vanaf R na die muur.
Whpe=AK + AU
Whe = (mgh; - mghy) + ¥zm(vé — vi?)
0 = (1.250)(9,8)[h — (5.8+h)] + ¥5(1 250)(v# - 0) v
vi= 10,66 m's" (10,662)
Into the wall / In die muur in:

Wiet = AK
Woaimur = Ks - Ki }fAny one/Enige een
Fwalla’muur AXcosf = Kf - Ki
Fuwaimuu{0.25)c0s180° v = 0 — %4(1 250)(10.66)” v

Fuwamur =284 089N v (284 195,61 N)

v'Any one/
Enige een

OPTION 4/OPSIE 4
From R to the wall / Vanaf R na die muur.
W= AK + AU
Whpe = (mghy - mgh;) + 1/2[T1("»"f2 - Viz)
0=0-(1250)9.8)5,8) + V4(1 250}(\;’52 -0)
v;= 10,66 m-s" (10,662) ,
Into the wall / In die muur in: v'Any one/Enige een
Whe = AK + AU
W valvmuur = %m(vfz - Viz) + (mghs - mgh;)
FwallfmuurAxcose = VZm(sz - Viz) + mghf - mghi
Fwallfmv:;;r(0.25)0051800 v = 72(1 250}(0 — 10,662) v + 0
Fuwalimuur = 284 089 N v (284 195,61)

A Division of Marematlou Group Holdings

Page 34 of 64




QUESTION 5

5.1 A non-conservative force is a force for which the work done (in moving an

object between two points) is depen

5.2

Fpump

5.35.3.1

dent on the path taken. v/

OPTION 1/OPSIE 1
Wnc = AEp + AEI( }(Aﬂy one/
Wpump = mgAh / mgh Enige een
= 200(9,8)(12,5) v
=24 500 Jv

OPTION 2/OPSIE 2

Fpump=w = 1960 N

Wpump = FpumpAXCOS v
= (1960)(12,5)(1) v
=24 500 Jv

OPTION 3/OPSIE 3
Whet = AEk v'Any one/
Woump + Weg =0 Enige een

Wpump = 24 500 J v

Waump + 200(9,8)(12,5)cos 180° =0 v/

5.3.2

NOTE: Q5.3.3 can be done first for Q5.3.2. Credit the candidate
NOTA: Q5.3.3 kan eerste gedoen word vir V5.3.2. Ken punte toe

OPTION 1/OPSIE 1

At—ffg v =80s

=

=0,16 m-s™' (0,156 m-s™")v

OPTION 2/OPSIE 2
At = ";“5” v =80s

Ax = MEVi) A

12,5 = 3“(80) v

v=0,16 ms' (0,156 m-s")v

5.3.3

POSITIVE MARKING FROM Q5.3.1 and @5.3.2 /

POSITIEWE NASIEN VANAF V5.3.1 ¢

n V5.3.2

OPTION 1/OPSIE 1
P

OPTION 2/OPSIE 2
Pave = FVave v

= (200)(9,8)(0,16) v

=313,60 W v
(Range/Gebied: 305,76 W - 313,60 W)

A Division of Marematlou Group Holdings

Page 35 of 64




TOPIC 5: DOPPLER EFFECT

QUESTION 1

1.1 1.1.1 The change in frequency (pitch) of the sound detected by a
listener because the sound source and the listener have
different velocities relative to the medium of sound propagation. vV
OR
An (apparent) change in observed/detected frequency (pitch),
as a result of the relative motion between a source and an
observer (listener).

1.1.2

ViV Vv
f|_ = fs OR/OF f|_ = fs v

EAA V4 Vg

v v’
N v
512,64 (V - 25) (550)

v=2343,04 m-s' v Range/Gebied: (332,14 - 343,04 m-s™)

1.1.3 (a) Remains the same. v
(b) Remains the same. v
(c) Decreases. v

1.2.1 AWAY FROM. v

1.2.2 ¢ Alower frequency/longer wavelength is detected. v
e The spectral lines are shifted to the red end of the spectrum. v
QUESTION 2
2.1 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. vV
OR
Is an (apparent) change in (observed/detected) frequency(pitch) as a
result of the relative motion between a sound source and an observer.
2.2 2.2.1 Velocity/speed/vs of the ambulance/source. v
2.2.2 Frequency/wavelength of the sound produced by the ambulance
siren / fs / speed of sound/ density/temperature of air/detector/listener
is stationary.
2.3 As the velocity of the ambulance increases, the detected frequency
decreases. v

AA

A Division of Marematlou Group Holdings

Page 36 of 64




24
Ambulance approaching/Ambulans beweeg nader:
_ V£V

\%
fL = ViVe fs OR/IOF fL = Vv fs}

v

vis = 1298(v — 25) . v Either/ Enige

Ambulance moving away/Ambulans b
ViV \ fs }

fL=rVSfS OR/OF fL=V+VS

v

M5 =15

vis = 1115(v + 25)
(1=0@2) OR/IOF  (1)+(2)
1298(v —25) = 1115(v + 25) v OR/OF 1,164(v—-25)=v + 25
v=2329,64 ms'v
QUESTION 3
3.1 Doppler Effect. v
3.2 Away from. v
Wavelength of sound detected/observed by the listener is longer than
wavelength of sound emitted by the source. v
OR
Frequency detected by the listener is lower than the frequency of the
source.
OR
AL > As
3.33.31 v=A»A
343 =1(0,38) v
f=902,63 Hz
3.3.2 v="fA
343 =1(0,4) v
fL=857,5Hz
_(vtvy)
" (vivg)
_(v=vp)
~ (vtvs)
857.5 v = B89 /4 (902.63) v

(343+vg)

X fs

L X fs

vs =18,05 m-s! v (Range: 18,05 m-s™! to 18,45 m-s™)
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QUESTION 4

4.1 Doppler effect. v
The change in frequency (pitch) of the sound detected by a listener
because the sound source and the listener have different velocities
relative to the medium of sound propagation. v/
OR
A change in observed/detected frequency (pitch), as a result of the

relative motion between a source and an observer (listener).
4.2

v=fLA
340 =f. x 0,016 v
fL=21250 Hz

VE v
fL= fsv ORIOF f.=
EAA v
340+ 0 ) v
340-vg /

fs =21 250 — 62,5vs

21 250V =(

4.3

fL = 21 250 — 62,5vg + 850:||> ¥
fL=22 100 — 62,5V

_(vtvy)

_(v+vy)
L= (vivs) X fs —

OR fL= X
(v—vs)

S

(22 100 - 62,5Vb) v = C2V8) /5 21250
(340-0)

v =6,8m-st!v

QUESTION 5
5.1 It is the (apparent) change in frequency/pitch of the sound (detected by a

listener) because the sound source and the listener have different velocities
relative to the medium of sound propagation. v'v/

OR

An (apparent) change in (observed/detected) frequency/pitch as a result

of the relative motion between a source and an observer (listener).

AA
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526 X fs

~ (v—-26)

526(V—26)
foz 22
\%4

615(v—26) _ 526(V—26)\/
Vv - Vv

v=2333,33m's"' v/

615(333.33-26) ¥ . 526(333.33—26)
S:
333.33 333.33

fs =

fs=567.03 Hz fs=567.03 Hz

l l
l

v=fAV
333,33 = 567,03\ V
A=059mvV

.
-

Frequency (Hz)
Frequency (Hz)

o

-

Time (s)

AR
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Criteria for graph
The lines before and after t1 are horisontal.

The frequency after t1 is less than before t1.
Time t1 correctly indicated.

QUESTION 6
6.1 For the source(ambulance) For the listener
fs=7? fL="7?
vs =10 m.s™ vL=0m.s"
v="7
vtvy,
fL= fs Vv
L=( . iVS) s
V—Vg
fi, v4+vy

fs - V—Vg

TOWARDS: fi=(

v+0
1.03 =
v—10

v=343.33m.s' v

_( V+VL) fs

fL=
V—Vg

343.33+0

fo=( 343.33—10) v(620)

fL=638.6 Hz v
TOPIC 6: ELECTROSTATICS

QUESTION 1
1.1 A region of space in which an electric charge experiences a force. vV

1.2 Marking criteria |
Direction; v
Field lines radially outward; v

Two or more lines inside sphere/not touching sphere/cross
each other: deduct 1 mark.

Page 40 of 64

A Division of Marematlou Group Holdings




(9x10%)(3x1077)
r2 v

1.08 x 108V =
r=0,05m

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2

kQyxQ kQ kQ
FXY = XY v Enet: —2+ Gy
I r

r2

(9 x10%)(4 x107)

(9x10%)(3x107)(5x 107) % _(9x10%)(5 10‘7)‘/ B

(0,05) (0,05)
=054 N Enet = 450 000 N-C-'

Fyz = kQxQz Fnet = qEV

2 Fret = (3 x 107)(450 000) v
(9x10°)3x107)4=107) | Frer=0,14 N

(0,04
= 068N No/Nee v/
Fret(E) >/+# Fnet v

Fnet(E) = Fxz + Fxy
=068 054V
=0,14 N

No/Nee v
Fnet(E) >/# Fnet v

(0,04

v

OPTION 3/OPSIE 3

kQxQy  kQxQz
2 P

_(9x 10%)(3 x107)(5x107) L

Fnet(E) =

(9x10%)(3x107)(4x107)

N (0,05) (0,04

0,0427 =014 -1 v
f=0,0923 Nv

No/Nee v/

1.5 Decrease. v
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QUESTION 2
2.1

9 x 1092 x 1079 p
(0,06)
=5x103N-C' v (5000 N-C)

2.3 2.3.1 The magnitude of the electrostatic force exerted by one point charge
on another point charge is directly proportional to the product of the
magnitudes of their charges and inversely proportional to square of

the distance between them. vV
2.3.2 POSITIVE. v

2.3.3 F- k012 Q v'Both/Beide
. _

. [(9x109)(2x10'9)Q-|- I-:\-_\'((Qx109)(2x10'9)Q-|-

T (0,022 i L (0,06)2
Fret = FsT = Fpr

(9x10°)(2x10% )ar , (9x10?)(2x 107 )ar

(0,02) - (0,06)?

Qr=625x109C v

ORIOF
—Fnet = Fpr = FsT1

(9x10?)(2x10® )ar ~ (9x10°)(2x107 Jar

(0,06)° 0,022
Qr=625x109C v

25x10% v=

-2,5x 104 v=

AR
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OPTION 2

kQ

E=r—2

E3=K9X 109)(?( 10'9)] v
L 0,02
=45 000 N-C!
Eret= Er-Es

v (9x10%)(2x10%)

RIGHT AS POSITIVE/REGS AS POSITIEF

Enet=5X103— 5
0,02
=_4x10°N-C" (40 000)

F=Eq v
25 x104 = (-4 x104Q1r v
Qr=6,25x10°C v

LEFT AS POSITIVE/LINKS AS POSITIEF
kQ

E=r—2

ES:Kemog)(zxm'gﬂ v
L 0,02 )
= 45000 N-C!

Enet = Es — Ep

(9x10%)(2x10%)
(

v
- 5x10°
)

0,022
=4x104N-C
F=Eq v

25x10%=(4x109%Qr v

Qr=6,25x10°C v

QUESTION 3

3.1 The magnitude of the electrostatic force exerted by one (stationary) point
charge (Q1) on another (stationary) point charge (Qz) is directly proportional
to the product of the magnitudes of the charges and inversely proportional to

the square of the distance (r) between them. vV
3.2

Criteria for graph
Correct shape.

Correct direction from Y to X.

Lines must not cross and must
touch charges.

_ kQ1Q;

F 2

v
(9x10°2)(7.2x107°2)(7.2x 1079)
F= v
(0.03)2
F=518x10*Nv  (0,000518 N)
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OPTION 1/OPSIE 1
Enet = EZ + EY
= EZ - EY
kQy kQy

Enet = +

r2 r2 /
(9 X 109)(Q2) , (9 X 109)(7,2 X 10‘9)
0012 | 0,032
Q,=6,25x10°C v

4,91 x10°'=

F
7.2x107°
Fret= 3,54 x 10° N

491x10°=

Fnet = FZonX + FYon)(

kQ;Q kQyQ
s (552)  (5FF)
r r
/

9 -9
9x10°)(7.2 x 10°)Q
Cx10)72X10 Rz ) /(518 x 10

©.01)

Qz=6,26x10°C v

(3,54 x 10-3)/= (

QUESTION 4

4.1 The magnitude of the electrostatic force exerted by one point charge on
another point charge is directly proportional to the product of the
(magnitudes of the) charges and inversely proportional to the square
of the distance (r) between them. vV
OR
The force of attraction or repulsion between two point charges is directly
proportional to the product of the charges and inversely proportional

to the square of the distance between them. vV
OPTION 1/ OPSIE 1
r2
(9x10°)(6x10%)(8x1078)”
027 ¥
=10,8 Nv

OPTION 2/ OPSIE 2

_kQ _ (9x10°)(8x10%)

— =1,8x10*N-C"

2 (02)*Y
F = Eq=(1,8x 10°)(6 x 10%)v' = 10,8 Nv
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v’

FZY A

OPTION 1 /OPSIE 1
Fr129l = F)%Y + FZQY
15,20% =10,8% + FZZY
F-=10,696 N

Fzv =k QZSIY
r

8x10°xQ,

10,696+ = 9x10°
T 030)

Qz=1,34x10°Cv

OPTION 2 /OPSIE 2
cosB = @ Fyxy =10,8 N
152 ) g

6 =4472°

. . Fret = 15,20 N
sin44,72= "2 v ORIOFtan44,72= 2

15,2 Fyo
Fzv = 10,696 N
Q,Q
Fzv =k iz Y

8x10°xQ,

v = 9
10,696 9x10° x (030)?

Q;=1,34x10° Cv

QUESTION 5
5.1

Criteria for sketch
Correct shape (straight field lines).

Correct direction away from the charge.
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5.2 5.2.1 The magnitude of the electrostatic force exerted by one point charge
(Q1) on another point charge (Q2) is directly proportional to the product
of the (magnitudes) of the charges and inversely proportional to the

square of the distance (r) between them. vV
5.2.2 T

W

kQ,Q
F=—i2v
[

{(gxmg)(sxm'g)(sxm'g)]{

0,032

=1,8x 104N

W =mg

=(1.5x10%(9.8) v
=147 x 103N

¥ 7
tane = % T=(Fe+ (Fg)

g
(18x 10" y = (147 x10°F + (1,8 x 104)?
147 x 107 T=1481x103N
— o -3 4 -4
6=6,98"v T cos B = 1;47x10_3 v ORIOE sin 6 = I,8x10_3
Fg 1,481 x10 1,481 x10
i 6=6,98"v

Fe

TOPIC 7: ELECTRIC CIRCUITS
QUESTION 1

1.1 Maximum/ Total energy provided / work done by a battery/ cell per
unit/ coulomb of charge passing through it. vV

1.2 R=¥ v

01=—V v
120

V=12V V
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OPTION 1/OPSIE 1 OPTION 2/OPSIE 2 OPTION 3/OPSIE 3

P=IR v oV
15 =12(12) ¥ R
I=112AY %
15=—
V=1342V

V=IRY¥
15=(1342) v 1342=112) v
I=112AY I=112AV

1.3.2 POSITIVE MARKING FROM 1.3.1
Ar=(1,12)Q2)
=224AY

OPTION 1/OPSIE 1
T 1 1 ~ _ RiRe

— — +—

R, Ri Ry ""Ri+R,
1 1 1
_———— |y (12)(12)
Rp =60Q Rp =60
When S _closed and S; open/Wanneer S7_gesluit en S; oop is:

Ei=IR+nV Fﬁf”f

004611

When S1 open and S: closed/Wanneer S1 oop en Sz gesluit is:
E2=I(R+7n)
=12001+nv

€1 =E&2 (equating)
2.24(6 +1) = 120001 +1) v
r=00120 —¥V7""-——

E=I(R+1) ORIOF €=IR +1Ir
= 2,24(6 + 0,012) — 120(0,1+ 0,012)
= 1346V v =1347V
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OPTIOIN 2/0PSIE 2
Ei=IR+Irv
=12 +120r v

OR/OF Vp=IR OR/IOF Ver=IR
=2,24(6) v =1,12(12) v

2 = 13,44V = 1344V
165 ==
v=1342v |

E2=Vext + Ir /
=13,42 +224rv

€1=E&2 (equating)
12 +120r = 1342 +2.24r v
r=0,0120Q

E1=IR +1r \' E=IR +1Tr
=12+ (120)(0,012) =13,42 +(2,24)(0,012)
=1347V VvV =1345V v
1.5 Decrease. v
« Total/External resistance decreases; v
 Total current increases; v/
* Vinternal increases; v/
* Voltage across the light bulbs decreases / Vexternal decreases. v/

QUESTION 2
2.1 The rate at which work is done/dissipated OR energy transferred OR

Work done per unit time v

22221 |OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
V2

P=VIv P=—
48=321v 302
1=15AY 48 ="
R=21,330

I'---Y"---'I

\J A4
P = 2RV V=IRv

48 = 12(21,33)v 32 =1(21,33)v
[=15AY =15A
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POSITIVE MARKING FROM QUESTION 8.2.1.
POSITIEWE NASIEN VANAF VRAAG 8.2.1.

OPTION 1/OPSIE 1

OPTION 2/0PSIE 2
V2
For L1/ VirL, F’=E
P=V 202
M‘/ 36 =T
I=18A R=11110

36=12(11.11)  20=1(11.11)"
I=18A] 1=18A,
Y h J

v *
lror =15+18
=33AV

OPTION 1/OPSIE 1
Ve + Vi1 =V
Vri +20 =32

VrRi=12V
( V=IRv
12v=18R1 v

Ri=6,67Qv

OPTION 2/OPSIE 2
V=IRV
32=18R Y

R=1777Q
VZ
P= Ez
_20
36 -

R=11,11Q

Ri= 1?,771/11,11 =667Qv

V2 =lror Re

OPTION1/OPSIE1 |

€ =Vex + Irv
= =(132+32)v +3.3(06) v
=4718V v

Range/Gebied: 47,16 —47,19V

A Division of Marematlou Group Holdings
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OPTION 2/OPSIE 2 OPTION 3|.~'0PSJ’E 3

V=IR
32=33R
(1 T ) Rp=9,7Q

+
Ry (21,33 11114667 | Rpe =Ry + Rs

ORIOF Rext = 9,69 + 4
) =1369 Q+

\

R12 =(R1+ R, .

(21,33(11,11+6,67) )
21,33+ 11,11 +6,67 \
J v

v
R, =969 0 _ ¥=33(1369) + 3.3(06)
-~ =418V

E=IR+1)v

Rext = Rp + Rs
Rext = 9,69 +4 ~ Range/Gebied:
=1369Q -~ 4716 -47,19V

POSITIVE MARKING FROM QUESTION 8.2.1. AND 8.2.4
POSITIEWE NASIEN VANAF VRAAG 8.2.1. EN 8.2.4
NO /NEE v* Accept Not glow / Aanvaar Nie gloei nie
2
L v
R Ri2==
322 5
48 =— v = _—
R 1,5
R2=21,33Q =21,33Q

L !

¥
e=I(R +1rn)v
47.18=1(21.33+4+0.6) v
|1=182A Y

NOTE: If 21,33 Q already calculated previously award mark
NOTA: Indien 21,33 Q alreeds bereken in vorige vraag, ken punt toe

QUESTION 3

3.1 The potential difference (voltage) across a conductor is directly proportional
to the current in the conductor at constant temperature. vv/
OR
The current in a conductor is directly proportional to the potential difference
(voltage) across the conductor if the temperature is constant. v/
OR
The ratio of potential difference to current for a conductor is constant provided
the temperature is constant. vV

AA
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OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
V=IR Viz=VL
V=0.8(13) v 0,8(13) v=1.(9,5) v

=104V IL=109AY

V=IR

104 =1(8.9) ¥
IL=1,09Av

OPTION 3/OPSIE 3 OPTION 4/OPSIE 4
R [
IRL = IR13 (RlLS) 22135 (9’5) =08v

v lr13=1,89 A
Ir = mﬂﬂ
Ry 95)v IL=1,89-08v

=109Av =1,09A‘/

OPTION /OPSIE 1 OPTION 2/0PSIE 2

Vp = Von OR/OF Vp = Voo | _ | R-13
10.4v'=lea(9) v l1 Ri3 = lsaReq Ron ~|'Rys (R_g)
lon=1,16 A (0,8)(13) v'=lgn(9) v

l lso=1,16 A

|

ltotal = 1130 + I + laqi

=0,8 +1,09+1,16 v

=3,05A/
OPTION 3/0PSIE 3 “(R{Ry\ _ 13(95)
V=R Rm_(RﬁRg) T13+95

V=08(13) v Rpi=5,49 Q
=104V V=IR

Vp=Vs 10,4 =1(5,49)
10,4 = 1(9) v 1= 1,89 A~
1=1,156 A ———— o =1156+ 189 v =305 AV
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OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
e=I(R+7) L e=I(R+r)v ORIOF V=IR
£=Vet+Vint| , 24 = 3.05(Rext + 0.3) v
€=Vexr+1Ir enige zen Rext = ?,57 Q
V=IR . R1 R2
24 = ey + 3.05(0,3) v = (R = )
Vext = 23,09 V 1772
C 13(9,5)
Vext = Vp + VR 7 3795
- v + + =V '
23.09 = 10,40 + V& Ry1= 5,49 0

VR=1269V -3 - [5430)),
V=IR P1549+9

12,69 = (3.,09)Rv Rp1=3,41Q

R=4160Qv /
7.57 =341+ RV

(Range: 4,157 Q- 4,161 Q) R=416 Qv

3.3 Decreases. v
The total/external resistance increases. v
3.4 Increases. v
* VR / IR decreases Vv thus
* Viost / Ir decreases AND VL increases v (and emf stays constant);

2
e RLconstant ANDP a V2 /P = % v therefore L is brighter;

OR
e RL constant AND I increases AND P a 12/ P = I2R therefore L is
brighter;
3.5C Vv DV and FV OR A1, A2 and Voq.

QUESTION 4

4.1 The battery supplies 12 J per coulomb/12 J per unit charge. vV
'(I?r?e potential difference of the battery in an open circuitis 12 V. vV
'(I?r?e battery does 12 J of work per coulomb of charge. vV
I(\)/szimum work done by the battery per unit charge is 12 J. vV

42421 |OPTION 1/OPSIE 1
=|rv
=(2)(0,5)

V\ostfver\ore

Vexﬂeks
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OPTION 2/0OPSIE 2
e=I(R+rnv

12 = Vexers +(2)(0,9) vV
Vexb’eks =11V

OPTION 3/OPSIE 3
e=l(R+r) v
12=2(R+0,5)
R=55Q
V=IR
=2(5,5)v
=11Vv

4.2.2 OPTION 1

R=~
I

R="V
R=55QV
OPTION 2
E=I(R+r)
12=2(R+0,5) VvV
R=55QV
4.3 Decreases. v
Total resistance decreases; v
Current increases; v
"Lost volts" increases, v (emf the same)
External potential difference decreases.
OR
Decreases; v
Total resistance decreases; v
Current increases; v
€=Vext +1Ir;
Ir increases; v/
€ is constant;
~Vext decreases.

QUESTION 5
5.1 5.1.1 From graph: %\/

From equation: v

5.1.2 %=065J

~E=154V V
r 2—-1
513 = = — VV/
€ 4-1
~r=051Qv
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52521 Emf=I(R+r)v
6=1(9+1)v
“1=06AV
P=I°RV
1,8 = (0,6)2R1 v

5.2.2

53 W=VIAtV

W = (240)(9,5)(12)(60) v

W=164x10"Jv

Cost = R0.67 v

TOPIC 8: ELECTRODYNAMICS
QUESTION 1

1.1 The AC potential difference /voltage that produces/dissipates the same
amount of energy as an equivalent DC potential difference/voltage. v'v'

1.2 N/North. v

13 |OPTION 1/OPSIE 1

OPTION 2/OPSIE 2

V,
V — max
" 31? 11
= . \/

V2
=219,99V

2
VITI'IS
ave — v

2
_ 219992

60
= 806,59 W
= 0,80659 kW

cost = PAtyx tariff
=0,80659(1.5)(3.33) v
=R4,03 v

Vmax
= Ly
V2
19,99V

Pave = =V

_ 219,992 v
80
= 806,59 W
= 0,80659 kw
E = PAt

= 0.80659(1.5)
=1,21 kWh

cost = E x tariff
=1.21(3.33)

)v’ for both/beide

=R4,03 v

A Division of Marematlou Group Holdings
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OPTION 3/OPSIE 3 OPTION 4!0PSIE 4
Pave = Vrms'rms‘/ V — @
311,11 220
([ V (_) v
( V2 ) 60
= 806,67 W
=0,8067 kKW

cost = PAt/x tariff
=0,8067(1.5)(3.33) v Cost = E x tariff

=R4,03 v -
- (15)(10 )] v\ =(121)333) v
= 1,21 kWh = R4,03 v

Geinduseerde emk (V)

Induced emf/

Marking criteria/Nasienkriteria:

Amplitude of graph B bigger than that of graph A
Amplitude van grafiek B groter as dié van A
Period of B is half of A/Periode van B helfte van A
Correct shape and one cycle(Cosine graph)/
Vorm en een siklus(cos-grafiek)

1.5 By replacing slip rings with split ring commutator / split ring / commutator. v/

QUESTION 2
2.1 2.1.1 Split ring/commutator. v/
212Yto X. vV

Output voltage (V)
Uitsetpotensiaalverskil (V) .

0.05 TimelTyd (s)
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005
Time/Tyd (s)

Output voltage(V)
Uitsetpotensiaalverskil (V)

-90

Criteria for graph

Correct shape with one full cycle.

Curve starts at zero to first peak.

Any one of the correct time values at the correct position.
Maximum voltage of 90 V OR -90 V

%)

OPTION 1/OPSIE 1

Vrms‘m
R

Sy
- v

Wave

=181 500 JV
OPTION 2/OPSIE 2

V
R = —Ims

| v
rms

lms = 6,88 A (6,875 A)

y ¥
Wave =Vrms|rmsAt v Wa\.re |rm 2Rﬂt v
(220)(6,88)(120) v ORIOF (6,88)%(32)(120) v
181632J v 181 764,10 ¢

AR
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R= Vims V?ms
Pave I —

I rms R

’ P2,
ms ave 32

lms = 6,88 A (6,875 A) Pae=15125W

Pave Vrmslrms Pave |rm92R
(220)(6,88) (6,88)%(32)
=1513,6 W 514,7W (1 512,5 W)

1
(1,51 x 10° W) (1,51 x 10° W)

p=—"

15136 y
120
W =181632J v (1,82x10°J)

OPTION 3/0OPSIE 3 OPTION 4/0PSIE 4

I x| (151 x10° W)

QUESTION 3
3.1 DC (generator). v
3.2 Mechanical/Kinetic to Electrical. v
3.3 Power / Energy / Voltage loss cannot be reduced / will be too large. v/
OR
| (current) cannot be made smaller.
Accept:
Transformers do not use DC / Cannot be stepped-up or down.

1 1
34 T=—=——v = 50Hzv
f 0.02

3.5 Root-mean-square current is the alternating current that dissipates the
same amount of energy as an equivalent DC current.
Irms = Irﬂ v
V2

1.2

Ims=—= v

V2
Ims=0.85A VY

3.7 Speed of rotation halved; v'v'
Accept: Frequency was halved / Period was doubled;

3.6

QUESTION 4
4.1 4.1.1 (DC) motor. v
4.1.2 Electrical to mechanical /kinetic (energy). v'v'
4.1.3 Split ring/commutator. v/
4.1.4 Anticlockwise. v/
4.2 4.2.1 (The rms voltage/value of AC is) the AC voltage/potential
difference which dissipates the same amount of energy/
heat/power as an equivalent DC voltage/potential difference. v'v'

AA
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ACCEPT

The rms voltage/value of AC is the DC potential difference
which dissipates the same amount of energy/heat/power
as AC.

OPTION 1/0PSIE1 ""'b'hfib_N'_zist:E 2 OPTION 3IOPSIE 3
V2 PV | PV |

P __ms / ms rms mis ITT'IS

* =R 200 = It (220) 200 = e (220)

2 lms =0,909 A (0,91)
200= 222, vV v

R R _ l Vms OrfOf R T Pave - |rrn52R
R=242Q ;50 200 = (0,909)°R v
R - R=242Qv

008 (241,52 Q)
R=2420 v (24176 Q)

lms = 0,909 A(0,91)

OPTION 2/OPSIE2 | OPTION 3/OPSIE3 | OPTION 4/OPSIE 4
2
o = Vms ReJme g 2V R:#«fR:%

ave
R |I'TT18 | ms

_] 502 150 150
=24 2 242 I 242

ms ms

Pa = 92975 W | =0620A | =0,620A

P = LV/ Pa\:e = lrmsVrmS 2
= (0,62)(1 W =1"RAt v,
__ W | =g97w@aw) | =(0.627(242)(10)(60)
(10)(60) W = 55814,88 J v

W =5578512J v P=a (55785,12 — 55896 J)
(55785,12 — 55896 J)

02975 __, |ORIOF

(10)(60) | W = VIAt
W =5578512J v = (150)(0,62)(600)
(55785,12 - 55896 J) | = 55800 J

OPTION 5/0PSIE 5
V2 1502
P =TV ="
*" R 242
Pave= |I'I'I’1S2R
92,975 = I;me(242)
lms = 0,6198 A
W = I°’RAt v
= (0,6198)%(242)(10)(60) v
=55 778,88 J v

v=02975W

JU\
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QUESTION 5

5.1 5.1.1 Mechanical to electrical. v’

5.1.2

mk

Induced emf/
Geinduseerde e

oy

Induced emf/
Geinduseerde emk

o)

Geinduseerde emk A

Induced emf/

Induced emf/
Geinduseerde emk

Criteria for graph

Correct DC shape, starting from zero.

Positions ABCDA correctly indicated on the graph.

52521205Q.v

5.2.2

OPTION 1/OPSIE 1

V 2

_ 'mms {_

ms = R 205
= 1,22 (1,2195) A

Pave = |ITI’152 R
=(1,22)%0,5)
=0,74W

V 2
_ms o
Pave R
(25
=—V
Pave 20,5
Pave =3040W

Actual energy delivered per
second(power) | Energie aan
toestel gelewer per sekonde
(drywing)

= (30,49-0,74)

=29, 75 Wv

|rms£ R‘/
(1,22%(20) v
29,77 Wv

Pave

OR/OF

vn’nsfwgk deviceftoestel =

20 v
205 x25 =24 39V

PZI\."E = VI’TT'IS'FT“S ‘/
= (24,39)(1,22)
=2976 W v

W = ¥ RAL
(1,22 (0,5)(1)
0,74 J
V 2

=_m
Pave R

_8)
Pave - 20?5
Pave =30,49W

Actual energy delivered per
second(power) [ Energie
aan toestel gelewer per
sekonde (drywing)
= (30,49 - 0,74)
=29, 75 Wv

AR
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OPTION 2/OPSIE 2

20 v
%206 =2439V

Vrms.’w k deviceftoestel —
g 205

2 2
= Vo'V (242’39);’: 29,74 Wv

P
ave R

TOPIC 9: PHOTOELECTRIC EFFECT
QUESTION 1

1.1 1.1.1 Minimum energy needed for the electrons to be emitted from the

metal surface. v'v/
21,045 x 10" Hz. v

1.
1.1.3 Greater than. v

» The maximum kinetic energy of electrons from sodium is smaller. v’
* E is constant / same frequency used / same light used (Ekmax)is

smaller; Wo is larger). v
1.1.4 No. v

* The intensity of light does not have any effect on the ejection of

electrons for metal M. v
OR

» The frequency of light has not changed / Energy of a photon has

not changed.

OPTION 1/0PSIE 1
E=hf v
57x10™-13x10™ v= (6,63 x 10*) v
f=6,64x10"Hz v

Accept E3 - E1 OR E1 - E3 in all options
Aanvaar. Es-E/1 OF E1-E:zinalle
opsies

OPTION 2/0PSIE 2

E=hfv

AE=Ei-E;
=13x10"9-57x10"v
=-44x10"

44x10% = (6,63 x 103 v
f=664x10"Hz v
f must be positive/ f moet positief wees

1.2.2 No. v
The energy does not correspond to any transition in this atom. v/

QUESTION 2
2.1 The process whereby electrons are ejected from a metal surface when
light (of suitable frequency) is incident/shining on that surface. v'v'
22221 Green. v
2.2.2 Only green and blue light eject electrons / red light does not eject
electrons. v Green has a lower frequency than blue / Green has
longer wavelength than blue / Photons of blue light has more energy
than photons of green light v and therefore ejects electrons with the
lower kinetic energy. v’

AA
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OPTION 1/OPSIE 1

E=Wo+ Ek(max)
hf = Wo + Ek{max)
(6.63 x 10-*4)(5.85 x 10™)v =Wp + 2,65 x 102 v/
Wo=361x10"9J

} v" Any one/Enige een

hf =Wo + Ek(max)
(6,63 x103)f=361x10" + 6,96 x 1020 v
f=65x10"Hz v
OPTION 2/OPSIE 2 }

v" Any one/
Enige een

E=Wo+ Ek{max)
hfi — Ekmaxy = hf2 — Exmaxp2
(6,63 x 10-%4)(5.85 x 10™)v — 265 x 102 v = (6,63 x 10°3)»-6.96 x 102 v/
f2=6,5x 10" Hz v

OPTION 3/OPSIE 3

E = Wo + Ekmax)

v" Any one/Enige een
hf = hfo + Ek(max) } y J

(6.63 x 10*4)(5,85 x 10™) v = 6,63 x 1034 fo + 2,65 x 1020 v/
fo=5,45x 10" Hz

hf = hfo + Ek{max)
(6,63 x 103)f =(6.63 x 1034)(5.45 x 10™) + 6.96 x 102° v
f=65x10"Hz v

2.2.4 Remains the same.
2.3 2.3.1 (Line) emission spectrum.
2.3.2 Coloured lines represent (associated) frequencies/wavelengths/energy
of the emitted (photons) v when atoms / electrons move to a lower
energy level. v

QUESTION 3
3.1 3.1.1 The minimum energy (of incident photons) that can eject electrons from a
metal/surface. v'v'

3.1.2 | OPTION 1/OPSIE 1

E=hfv

E =(6,63x10°%)(2,8 x 10'%) v/
E=186x10""(J) v

Since/Aangesien E > W; (or E — Wy > 0)v/, electrons will be ejected/elektrone
sal vrygestel word

OPTION 2/OPSIE 2
Wu = hfu‘/

6.63x 1077 = (6,63 x 10°*)fy v
fo=1x10" (Hz) v

Since/Aangesien f > fy (or f - fy > 0)/, electrons will be ejected/elektrone
sal vrygestel word

AA
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OPTION 3/OPSIE 3

/VV[l ) E
(6,63 x 10°34)(3 x 10%)

19
v both/beide [653 x107° = » . i
any one

\ Ao=3x10"(m) enige een
v="1A

3x108=28x10"6\ v" both/beide
A =1,07 x 107 (m)
Since/Aangesien Ao > A (or Ag— A > 0) v, electrons will be ejected/elektrone
sal vrygestel word.

OPTION 4/OPSIE 4

E= WD + Ek(max} .
N 1 Qf =W, + Ek(m?g)} v" Any one/Enige een
(6,63 X 10#)(2.8 X 10'°) = 6,63 X 10" + Ey(nany
Ek(max) =1,79x 10_1? (J) v

Since/Aangesien Exmax) > 0, v electrons will be ejected/elektrone
sal vrygestel word

OPTION 1/OPSIE 1 OPTION 2/0OPSIE 2 OPTION 3/OPSIE 3

kQ1Q2 kQ _F
-2 E=7 =73
v -
[0x10°(5.4x 10%) 0,027

] 6 = v
0,0V2/7 _ [(9)( 10 )(5,4 x 10 )Q;_] E L YL J Sax 100

L 0.1)?
Q,=556x10°C

E'=4860 000N-C" ~ 5000 N-C”
(4,86 x107) (5x10%

F
E=— v
q

( 0,027
4860000 = T] v

Y

q=556x10°C

v

Q
n=—
€

-9
o Bsex10®

16x1071°
n = 3,47 x 10" (electrons/elektrone) v

number of photons/aantal fotone = n = 347 x 10" (3475x 10")
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3.2 3.2.1 (Line) Absorption. v/
3.2.2 Continuous spectrum of white light/rainbow of colours v" with
dark/black lines v* (replacing specific frequencies).
3.2.3 Diagram B. v

QUESTION 4

4.1 The minimum energy (of incident photons) that can eject electrons
from a metal/surface. v'v/

421.vv

43431 Exmax) = 5 MVirax?’

2.99 x 1019 = %5(9.11 x 103" W2, v
Vmax = 8,10 x 105 m-s ' v/

OPTION 1/OPSIE 1

E = Wo + Ekmax) v )
hf = Wo + Exmax } Any one/Enige een
=3,68x 10" +2 99 x 101° v

E=6,67x10" (J) v

OPTION 2/OPSIE 2
gradient = ——kox=0

299x10'9 -0 +
y-368x10"7 ¥

1
Y =6,67 x 1019 v

4.4 Remains the same. v
The energy of the incident photons is not changing. v
OR
(Kinetic energy is affected by/depends on the frequency of the photons and)
the frequency remains the same.

QUESTION 5
5.1 The process whereby electrons are ejected from a metal / surface when light
(of suitable frequency) is incident on that surface. v'v'
527,48 x 10"° (J). v
E = Wo + Ekmax) (= Wo + 1/szmaxz) v
When Exmax=0/v=0/v?=0/E =W,/ Wo is the y-intercept / is y. v’
5.3 Mass (of photo-electron)/ m. v/
ACCEPT:
am

AA
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OPTION 1/OPSIE 1
Gradient = ¥2m
11,98x 10"V~ 7.48x10™ v \ »
= /2 ) v
X-07 (9,11 x10™)

X=0,9879 v (0,99 or 0,988)

ACCEPT/AANVAAR

X=0,9879 x 10" (m*s?)

OPTION 2/ OPSIE 2

E = Wo+ Emay } v'Any one / Enige een

E = W+ %MV (max

11,98 x 1079 v = 7,48 x 1079 + %4(9,11 x 10°") v*v' [or/of %4(9,11 x 10°")X]
45x107"9 =456 x 10°'V?

v>=0,9868 x 10'2

X/v?=0,9868 v (0,99)

Range/gebied (0,9868 — 0,9879 /9,87 x 10" - 9,88 x 10™)

ACCEPT/AANVAAR:
X = 0,9868 x 10'2 (m?-s2)/ 9,868 x 10" (m?s?)

5.5 5.5.1 Remains the same. v
5.5.2 Increases. v
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    ( v   ±  v L )  ( v ±  v S )


    ( v −  v L )  ( v +  v S )


    ( 343 − 0 )  ( 343 +  v S ) ✓


    ( v   ±  v L )  ( v ±  v S )


    ( v +  v L )  ( v −  v S )


    ( 340 +  v B )  ( 340 − 0 ) ✓


    ( v   ±  v L )  ( v ±  v S )


    ( v +  v L )  ( v −  v S )


    ( v + 0 )  ( v − 26 )


    ( v )  ( v − 26 )


    615 ( v − 26 ) v


    ( v   ±  v L )  ( v ±  v S )


    ( v +  v L )  ( v −  v S )
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