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QUESTION 2/VRAAG 2

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

Wanneer 'n resulterende (netto) krag op 'n voorwerp inwerk, sal die voorwerp in
die rigting van die krag versnel. Hierdie versnelling is direk eweredig aan die
krag en omgekeerd eweredig aan die massa van die voorwerp.

OR/OF

The net force acting on an object is equal to the rate of change of momentum
v'v" of the object (in the direction of the force). (2 or 0)

Die netto krag wat op 'n voorwerp inwerk (s gelyk aan die tempo van
verandering in momentum van die voorwerp (in die rigting van die krag).(2 of 0) (2)
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2.3 OPTION 1/OPSIE 1

ant = ma{
For 5 kg block/Vir 5 kg-blok

T2+ (-mg) + (-T1)=ma
250 - (5)(9.8)-Tyv=5a v

201-T; =5a
Ti=201-5a (1)

For 20 kg block/Vir 20 kg-blok

5=25a

T:+(-mg)=ma....... (2)
T:+[-20(9.8)] v = 20a

a = 0,2 m-s? upwards/opwaarts
s Te=201-5(0.2) v

=200N v
OR/OF T,=20(9.8) +20(0.2) v

=200N v

OPTION 2 /OPSIE 2

Fnet = ma‘/
For 5 kg block/Vir 5 kg-blok

T+ (-mg) +
250-(5)98)-Tv=5av

(-T1)=ma

201-T, = 5a
T,=201-5a......(1)

For 20 kg block/Vir 20 kg-blok

Ti+(-mg)=ma..... (2)
T, +[-20(9.8)] v = 20a
(1) x4 : 4T, = 804 — 20a
~T1-196 = 804 — 4T, v
~5T; = 1000
~T1=200N v

(6)
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OPTION 3/OPSIE 3

Fret = mav’

For 5 kg block/Vir 5 kg-blok
To+ (-mg) + (-T1)=ma
250-(5)9.8)-Tv=5av

201-T4 =5a
T1=201-5a........ (1)
_ 201-T,
5
For 20 kg block/Vir 20 kg-blok ,
T+ (-mg)=ma....... (2)
T+ [-(20)(9.8)] v = 20a
2Ti-196 =202 =T,
~T4 =200 Nv (6)
Qv (1)
[12]
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QUESTION 2/VRAAG 2

2.1 When one body exerts a force on a second body, the second body exerts a
force of equal magnitude in the opposite direction on the first body.
Wanneer een liggaam ‘n krag op 'n tweede liggaam uitoefen, oefen die tweede
liggaam 'n krag van gelyke grootte in die teenoorgestelde rigting op die eerste
liggaam.

OR/OF:

When body A exerts a force on body B, body B will exert a force of equal
magnitude but opposite in direction on body A.

Indien liggaam A 'n krag uitoefen op liggaam B, sal B 'n krag van gelyke grootte
maar teenoorgesteld in rigting op liggaam A uitoefen.

ACCEPT/AANVAAR (for 1 mark only/vir slegs 1 punt)
Action and reaction are equal and opposite.

Aksie en reaksie is gelyk en teenoorgesteld (2)
2.2 = Accept/Aanvaar | Notes/Aantekeninge
A N Force diagram Do not penalise for
Kragtediagram length of arrows
Moenie vir die lengte van
f Fa N die pyltjies penaliseer nie
If w is not shown but F,
T and F are shown give 1
w f mark for both.
Indien w nie aangetoon
T |is nie maar F, enF, is
W 7 1
getoon, ken 1 punt toe
vir beide.
Accept the following symbols/Aanvaar die volgende simbole.
N Fn: Normal;/Normaal v
Fa 40 Nv
f Fifi v
w Fs Weight/Gewig; Gravitational force/Gravitasiekragv’
T Tension/Spanning; F1 ; v (%)
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OPTION 1/OPSIE 1

For the 1 kg block/Vir die 1 kg blok;
fk = }JKN

= Uk mgcostv’

=0,29 (1 x 9,8 cos 30°) v
= 2,46 NV

OPTION 2/OPSIE 2

BY PROPORTION:/DEUR EWEREDIGHEID

The smaller mass = % of the larger massv’

Die kleiner massa = V4 die groter massa

. frictional force/wrywingskrag = Va (10) v
=2,5Nv

POSITIVE MARKING FROM QUESTION 2.2
POSITIEWE NASIEN VANAF VRAAG 2.2

OPTION 1/OPSIE 1
Fnet = ma'/’

For 1 kg block/Vir 1 kg blok

Ea = {(T+f;) + mgsinB} = ma

40 —{T + 2,46 + 1(9.8)(sin309)}v=(1x)a v
40-T-7,36=a
3264-T=a........ (1)

For 4 kg block/Vir 4 kg blok

T —(mgsinB + f,) = 4a

T—(4x9.8sin30%+ 10) = 4av

T-296=4a......... (2)

From (1) and (2)/Vanaf (1) en (2)
a=0,61ms?

T=29,6+(4(0,61) v

T= 32,04 NV

OPTION 2/OPSIE 2
Consider the blocks as a single system.
Beskou die blokke as 'n enkele sisteem.

Fa—1[(fit)-{(4+1) gsin30]= (4+1)a
40 — (10 -2.46) —(5(9,8)sin309_) v=5av
~a =061ms?

For 1 kg block/Vir 1 kg blok

Fnet =mav’

Fa—{(T+fx) + mgsinB} = ma

40— {T+2.46 + 1(9.8)(sin30*)}=(1x)a v
40-T-736=a

3264-T=061v

T=32,04 NV

Notes/Aantekeninge

Learners need not show how
(1) and (2) were combined
Leerders hoef nie aan te toon
hoe (1) en (2) gekombineer is
nie.

The first correct substitution
for equation (1) should carry 2
marks.

The second substitution must
carry 1 mark.

Die eerste korrekte vervanging
vir vergelyking (1) moet 2
punte tel.

Die tweede vervanging tel 1
punt.
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OR/OF

For 4 kg block/Vir 4 kg blok
Fnet - ma

T — (mg sinB + fx) = 4a

T—(4 x9,8sin30°+ 10) = 4av

T-29,6 =4a
T=29,6+(4)0,61)v (6)
=32,04 NV [16]
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QUESTION 2/VRAAG 2

21

221

222

Accepted labels/Aanvaarde benoemings

~ | Fa/ Fu/weight/ mg/ gravitational force
W . s

F./F./gewig/mg/gravitasiekrag
- v F / tension

F1 / spanning
F | ¥ |Fa/Feo/80N/Fapied ! Fi/ Fioegepas
N v | Fy
f v | F;

Accept / Aanvaar
Fapp N
Fapp AN
f
T
LT
W v
W
A N
Fappy 1
f T
< 9 >—p
Fapp x
v
W

Notes/Aantekeninge

» Mark awarded for label and arrow / Punt toegeken vir benceming en pyltjie
¢ Do not penalise for length of arrows since drawing is not to scale. /Moenie vir die lengte
van die pyltjies penaliseer nie aangesien die tekening nie volgens skaal is nie

¢ Any other additional force(s) / Enige ander addisionele krag(te) Max/Maks %
e |[f force(s) do not make contact with body/Indien krag(te) nie met die voorwerp kontak
maak nie: Max/Maks: %

FGDV =Fgo _sine}‘/ Fgoy - FggcosO }\/
Feoy = 60sin10%) OR/OF Fgpy = 60cos80°

=10,42 Nv'
Feox = Feo cosB 1 Feox = Fgosin® } v
Feox = 60cos10% = OR/OF Fgox = 60sin80°

= 59,09 Nv’

2nd Floor, 1B Stewart Drive, Berea, EAST LONDON, Eastern Cape | Tel: +27

(2)

info@mathsandscienceinfinity.org.za | www.mathsandscienceinfinity.org.za

4th floor, We: 5 ela ity, IOHANNESBURG, Gauteng | Tel: +27 11 100 289

MNorth, DURBAN, Kwa Zulu Natal | Tel: +27 31 8231825



.
e
==

2.3 When a resultant/net force acts on an object, the object will accelerate in the
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
die rigting van die krag versnel teen 'n versnelling wat direk eweredig is aan
die krag en omgekeerd eweredig aan die massa van die voorwerp.

ORI/OF
The net force acting on an object is equal to the rate of change of momentum.
Die netto krag wat op 'n voorwerp inwerk is gelyk aan die tempo van

verandering van momentum. (2)
24 POSITIVE MARKING FROM 2.2
POSITIEWE NASIEN VANAF 2.2
OR/OF
N = mg — Feoy Py Fy+N=w
N ={5(9,8) — 10,42} N=W—Fy=mg—Fy}v’
= 38,58 Nv' [(5)(9,8) - 10,42]
= 38,58 Nv/ (2)

25 POSITIVE MARKING FROM 2.2.2 and 2.4
POSITIEWE NASIEN VANAF 2.2,2 en 2.4

Fnet = ma }‘/
T—m>g=m»a

T-29,8)= 2a.
T—196v=2a e, (1)

Feox=(f+T)=mga

60cos102— (f+ T) = 5a.
60cos10° — [(UgN) v +T)] = 5a..
59.09 - (0,5 x38,58) =T v'=5a

OR/OF 60 sin 80° — [f +T) = 5a

398-T=5a... ... (2)
a=2886 ms?

T-19,6=2(2,886) v
T=2537Nv

OR/OF NOTE: 1 mark for either px N or

; ; ; substitution./
_T_rgn;;gga&on/[)’!! vergelyking (2) LET WEL: 1 punt vir px N 6f vervanging.

OR/OF
T—19,6=28 eoooeeerereen, (1)x5
59,09-1929 —T=5a......... (2) x 2

7T -177,6 =0
T=2537TNV (7)
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2.5 NOTES: ACCEPT FOR 5 MARKS
NOTAS: AANVAAR VIR 5 PUNTE

Fnet = mav' OR/OF
Eeox—(f+m>g) = (ms_+ m>)a

60cos10° — (N) v _+ (2)(9.8) = 7a
59,09 — [(0,5 x 38,58) + 19.6] v = 7a

a=2 886ms”
l \ Foox=(F+T)=mga

T — mag = moa 60cos10°— (f+ T) = 5a.
T-2(9,8)= 2(2,886) v 60cos10° — [(ukN) +T)] = 5a..
59,09 —(0,5x38,58) -T =5(2,886) v

[20]
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QUESTION 2/VRAAG 2

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

OR/OF
The resultant/net force acting on an object is equal to the rate of change in
momentum of the object (in the direction of the force).v'v" Die
resulterende/netto krag wat op 'n voorwerp inwerk, is gelyk aan die tempo
van verandering van momentum van die voorwerp (in die rigting van die
resulterende/netto krag.) v'v/ (2)

2.2 Fnv' Fv

Frv'

Fov

23 23.1 Up the incline as positive/Teen die skuinste op as positief:

Fnet = ma
F + (fkat+ fks + Fqu) = ma v Any ONE/Enige EEN
F + (fat fig + mgsin30°) = (ma+ mg)a

F-6.8 —34 v—(12)(9.8)sin30°v =0V
F= 69NY (5)

232 f|.(= IJKFN‘/
3,40 = pk (4)(9,8) cos30° v
M« =0,10v (3)

24 241 REMAIN THE SAME/BLY DIESELFDE v (1)
2472 éECREASESINEEM AF Y
Since B increases, Fq 1l decreases,v’ therefore Fy decreases v'/fy
a Fn v Omdat © toeneem, sal FyL afneem, v'dus sal Fn afneem

v ifca Fn. Y (3)
[18]
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QUESTION 2/VRAAG 2

211 When body A exerts a force on body B, body B exerts a force of equal
maghnitude in the opposite direction on body A.
Wanneer liggaam A 'n krag uitoefen op liggaam B, oefen liggaam B 'n krag van
gelyke grootte in die teenoorgestelde rigting op liggaam A uit.
OR/OF
If body A exerts a force on body B, then body B exerts an equal and opposite
force on body A
Indien liggaam A 'n krag uitoefen op liggaam B, dan sal liggaam B 'n gelyke
maar teenoorgestelde krag op liggaam A uitoefen

Accept for 1 mark:/Aanvaar vir 1 punt:

For every action, there is an equal and opposite reaction/Action and reaction
are equal and opposite

Vir elke aksie is daar 'n gelyke en teenoorgestelde reaksie/Aksie en reaksie is

gelyk maar teenoorgesteld.

)

212 For 2,5 kg block/Vir 2,5 kg blok
T =mgv
S T=25(9,8)v
=245Nv (3)
21.3 POSITIVE MARKING FROM 2.1.2
POSITIEWE NASIEN VANAF 2.1.2 OR/OF
For mass M:/Vir mass M T-fs=0v
T—-1f.=0v T =f.
5245 =1, PSN‘/ = Ms Mg
But fs = psNv’ 24 5v'=(0,2) M(9.8) v
M=12,5kgv
N=2A0 122,5N .
0,2
N=Mg=wp=1225N
M(9.8) = 1225 Nv
M =125 kgv (3)
214 For the 5 kg block/Vir die 5 kg blok: Accept for 3 marks
fi = PN Aanvaar vir 3 punte
fi, = (0,15)(5)(9.8) v Fret = mav’
=7,35N mg —f=ma
Free =ma v 7 mg - UsN= (mp + mg)a
T—-fk=ma
T-735=5a.......... (1) v but /maar
mg=T

For the 2,5 kg block:/Vir die 2,5 kg blok
Wwg—T =mga
(2.5)9.8)-T=25a....... 2) v

{1+2}

17,15=7,5a

a=229ms?v

4th floor, West Towe

24 Ennisdale Driv

24.5 = [(0.15)(5)(9.8)] = (7.5) v'a

a=229ms?v

teng | Tel: +27 11100 2
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22 m,m
F:G%\/
(6,67 x107")(6,5x10%°)(90) v
(550 10%)? v

=12,90 Nv (12,899 N)

OR/OF

_om v

r2

_67x10")fB5x10%)

(550x10°%f
2
=0,143..ms
w=mgv
=90x0,143..
= 12,89 Nv' (Accept/Aanvaar 12,87/12.9 N) (4)
[19]

4)
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QUESTION 2/VRAAG 2

2.1 For the 5 kg mass/Vir die 5 kg massa:
2.1

T T-f=ma NOTE/LET WEL:
T - pk(mg) = mav’ 1 mark for any of the 2 formulae
T-(0,4)5)(9,8)v =dav........ (1) 1 punt vir enige van die 2 formules

For the 20 kg mass/Vir die 20 kg massa
mg—T =ma

20(9.8)-T =20av......... (2)
176,4 = 25a (1) + (2)
-.a=7,06(7,056) ms?v
(5)
ACCEPT/AANVAAR (4 marks/4 punte)
Fnet = ma
Mg—-f=(M+m)av
[20(9,8) — (0,4)(5)(9,8)]v = 25av
;a=7,086ms2v (4)

212 POSITIVE MARKING FROM QUESTION 2.1.1
POSITIEWE NASIEN VANAF VRAAG 2.1.1
OPTION 1/OPSIE 1
vi 2= viZ + 2aAyv

= O + (2)(7,056)(6)v
vi =9,20ms v

POSITIVE MARKING FROM QUESTION 2.1.1
POSITIEWE NASIEN VANAF VRAAG 2.1.1

OPTION 2/OPSIE 2

The 5 kg mass travels as fast as the 20 kg mass

Die 5 kg massa beweeg net so vinnig soos die 20 kg massa
Wnet = AKY

(5)(7.056)(6c0s0%)v" = ¥5(5)(vi* - 0)v

vi =920 m's v

OPTION 3/OPSIE 3

For the 20 kg mass/Vir die 20 kg massa
Whet = AKYV

Mg—-T =Ma

(20)(9,8) — T = (20)(7,056)v

T=5488N

Whet = AK

Wt + Wy = Vsm(ve — vi%)

(54.88)(6)(cos 180) + 20(9,8)(6)(cos0) = 15(20) (vi % 0)v
vi=9202ms v
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OPTION 4/OPSIE 4

Whe = AK + AUV

Whe = fuAxcosB= i NAxcosO = AU + AK
(0,4)(5)(9.8)(6)cos180% = (20)(9,8)(0 - 6) + % (25)(v_f_3- 0) v
-117.6 = (20)(9,8)(-6) +%4(25)(vs%- 0)

vi=9,202ms’v @)

213 6mv (1)

2.2

2.2.1 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 liggaam in die heelal trek elke ander liggaam aan met 'n krag wat direk
eweredig is aan die produk van hul massas v en omgekeerd eweredig is aan

die kwadraat van die afstand tussen hul middelpunte. v’ (2)
222 E_ Gm’;m2 v
r

On the mountain/Op die berg

£ (6,67 x10"")(598 x10%)(65) ¥
g (6,38 x10° +6x10°)% v

=6272N
On the ground/Op die grond _(667x10"")(598 x 10%*)(65)
Fo=W =mg g (6,38 x10°)
= (65 x9,8)v = 636,94 N
=637 N
Difference/Verskil = (637 — 627,2)v
=98 Nv (6)
[18]
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QUESTION 2/VRAAG 2

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

OR/OF
The resultant/net force acting on the object is equal (is directly proportional

to) to the rate of change of momentum of an object (in the direction of the
force). vv'

Die resulterende/netto krag wat op 'n voorwerp inwerk, is gelyk aan (is direk
eweredig aan) die tempo van verandering van momentum van die voorwerp

(in die rigting van die netto krag). (2)

22 fk = UkNv' = Jkmg

= (0.15)(3)(9.8)v

=441 Nv (3)
23 N N

Nv’ 25N v Nv
fi v fi v
25N v
wv' wv'
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Accepted Labels/Aanvaarde benoemings
FqgFw/force of Earth on block/weight/14,7 N/mg/gravitational force
FyFw/krag van Aarde op blok/gewig/14,7 N/mg/gravitasiekrag
N Fn/F normai/normal force
Fn/F nermaai/normalekrag

T Tension/Fr
Spanning/Ft
F applied/F a/F
25 N applied’ T A
FtoegepasfrF A-‘fF
241 OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
fi = MkN = Hx(25sin 30° + mg) f = MkN = pg(25c0s 60° + mg)
= 0,15[(25sin30%)v + (1,5)(9.8)v] = 0,15[(25c0s60%)v + (1,5)(9.8)v]
=4.08 Nv = 4,08 Nv (3)

242 |POSITIVE MARKING FROM

QUESTION 2.2 AND QUESTION 2.4.1

POSITIEWE NASIEN VANAF VRAAG 2.2 EN VRAAG 2.4.1
OPTION 1/OPSIE 1

For the 1,5 kg block/Vir die 1,5 kg blok

Fret =ma }/
Fy+ (-T) +(- fx) = ma
25¢c0s30°-T-fx=1,5a
(25 cos 30°—T)—4.,08 v=1,5a
17,5671-T=15a.......... (1)

v either one
For the 3 kg block enigeern
Vir die 3 kg blok
T-fx=3a
T-441v =3a7............ (2)

13,161 =452

a=2925ms”

T=1319N v (13,177 N=13,19 N)
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OPTION 2/OPSIE 2 OPTION 3/OPSIE 3

For the 1.5 kg block/Vir die 1,5 kg blok For the 1,5 kg block/Vir die 1,5 kg

Fret = ma }‘/ blok

Fi+ (-T) +(- fx) =ma Fret = ma }\/

25¢cos 30°-T-f,=1,5a Fy+ (-T)+(-fx) =ma

(25 cos 302-T)-4,08 v=15a 25¢cos 30°-T -f, = 1.,5a

17571-T=15a.......... (1) (25 cos 30°—T)—4,08 v=1,5a
veitherone | 17571 -T=15a..........

For the 3 kg block enigeen _17571-T v either|one
Vir die 3 kg blok T enigeen
T-T=3a For the 3 k
_ g block
T_4!41"/_3a ............. (2) Vlrdfe.?kgbbk
- T- fk = 3a
$5_-11“§1‘82J;T‘4'41 T—441v =3a........(2)
B _ T—441
a —
3
17571-T _T-441
15 3
T=13,18 NV (5)
[18]
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QUESTION/VRAAG 2

2.1 The resultant of the forces is zero. v/

Die resultant van die kragte is nul. v’ (1)
2.2
TV 0° | 45° FuFeY
Fg v
A J

ACCEPTED LABELS/AANVAARDE BYSKRIFTE
= Fw/W/Weight/mg/gravitational force/force due to gravity
¢ Fw/\Wigewig/mg/gravitasiekrag
T Fr/Tension/Tension in rope
Fr,Spanning/Spanning in tou
FL Flegs/Force of legs on wall
Fg Frene/Krag van bene op muur (3)
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23 F, =mg =(50)(9,8) =490 N v
SCALE/SKAAL 10 mm =50 N

Fg =490 N =98 mm (Accept/Aanvaar 97 — 99mm)
FLv 45°
TV Fg =9,8mm v
20°
r

T =76,5x5=3825N v (Accept/Aanvaar 76,4 — 76,6 mm)
FL =37,0x5=185N v (Accept/Aanvaar 184,5 — 186,5 mm) (8)

NOTES/AANTEKENINGE

. Mark awarded for correct label and direction./

o Punt toegeken vir korrekte benoeming en pylijie.
ANY TWO angles indicated./v'v’

ENIGE TWEE hoeke aangedui. v'v’

OR/OF

CALCULATIONS instead of CONSTRUCTION/ max/maks g
BEREKENINGE in plaas van KONSTRUKSIES

_Fg. = Fr —> Fr = 490vsin45° v = 38250N v

sin 115° sin 45° sin 115°
_F; = Fg —> Fr = 490sin20° v = 18491 NV

sin 20° sin 115° sin 115° [12]
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QUESTION/VRAAG 3
3.1 fs=Fyl =mgsin 6 =(60)(9,8) sin 30°v =294 N v
. )
Y
Any one/Enige een v (3)

32 pus=tanBv=tan30° v=0,58 v
OR/OF
fs: “SFN: pngJ-: Hs Mg cos 6 v
294 = s (60)(9,8) cos 30° v

Ms =088 v (3)
3.3 3.3.1 REMAINS THE SAME/BLY DIESELFDE v (1)
3.3.2 DECREASES/NEEM AF v
Q
Fql will decrease, v therefore Fy will decrease/fxa Fy v
Fol sal afneem, v’ dus sal Fy afneem v'/fua Fn v (3)

[10]
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QUESTION/VRAAG 4

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

Indien 'n resulterende/netto krag op 'n voorwerp inwerk, sal die voorwerp in
die rigting van die krag versnel. Hierdie versnelling is direk eweredig aan die
(resulterende/netto) krag v en omgekeerd eweredig aan die massa van die
voorwerp. v’

OR/OF

The net force acting on an object is equal to the rate of change of
momentum v'v" of the object (in the direction of the force). (2 or 0)

Die netto krag wat op 'n voorwerp inwerk is gelyk aan die tempo van
verandering in momentum v'v"van die voorwerp (in die rigting van die krag).

(2 of 0) (2)
42 N/Fnv
fIF: v 4—— L » TV
w/Fg/mg v (4)

NOTES/AANTEKENINGE
e Mark awarded for label and arrow./Punt toegeken vir benoeming en

pyltjie.
* Any other additional force(s)/Enige ander addisionele krag(te).

Max/Maks Y4
* [f force(s) do not make contact with body/Indien krag(te) nie met die

voorwerp kontak maak nie. Max/Maks %
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43 431 OPTION/OPSIE 1
For the 6kg block./Vir 6kg blokkie:

Fnet = mav

T+ (-ff) =ma
T-11,76v =6

For the 2kg block./Vir 2kg blokkie:
ither/vir of/6a or/of 2a
Fret =ma
2+w+(-T)=ma
2+(2x98)-Tv =
T =216-2a ... (2)
Substitute (2) into (1)/Stel (2) in (1):
216 -2a—-1176 =6a
a=123ms?v

OPTION/OPSIE 2:
Fnet = mav
2+w+(-Ff) v =ma
2+ (2 x9,8)-F;v=8av
2+(2%x98)—11,76=8a
a= 123ms?v (5)

432 POSITIVE MARKING from QUESTION 4.3.1
POSITIEWE NASIEN van VRAAG 4.3.1
T=21,6-2a
=216-2(1,23) v
=19,14 Nv’
OR/OF
11,76 = 6a
11,76 + 6(1,23) v
19,14 Nv’ (2)

T
T

4.4 INCREASES/TOENEEM v (1)
[14]
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QUESTION 2/VRAAG 2

2.1 CHECK ANSWER BY CONSTRUCTION AND MEASUREMENT
VERGELYK ANTWOORD DEUR KONSTRUKSIE EN METING

T

520

800 Ny r 800 N

NOTES/AANTEKENINGE
Weight (w) measured to accuracy of £5 N/ Gewig (w) gemeet
tot akkuraatheid van £5 N
Anything beyond +10 N should attract 1 mark only
Enigiets bo + 10 N kan slegs 1 punt kry
Tension force T, measured to accuracy of 10 N
Spanning T, korrek gemeet tot 'n akkuraatheid van £10 N
Tension force T, measured to accuracy of 10 N
Spanning T, korrek gemeet tot 'n akkuraatheid van £ 10 N
Angle of 60° and 40° accurately obtained (may not be
indicated, but must be measured to ascertain).
Hoek van 60° en 40° akkuraat verkry (mag nie aangedui word
nie, maar moet gemeet word om te bepaal).

v

vV

v
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N1 =S50

is).

Penalise 1 mark if distance (cm) instead of forces indicated on
diagram (if final answer is correctly written).

Penaliseer 1 punt indien afstand (cm) in plaas van kragte op
diagram aangedui word (indien finale antwoord korrek geskryf

Penalise 1 mark if no scale is indicated.
Penaliseer 1 punt indien geen skaal aangedui is nie

only 3 marks.

If no answer is given but sketch correctly shown in cm, award

Indien geen antwoord gegee is hie, maar die skets is korrek in
cm getoon, ken slegs 3 punte toe.

2.1 BY CALCULATION / DEUR BEREKENING

OPTION 1/OPSIE 1

T1sin30+ T2sin50 v=800v.......... (1)
Ticos30=Tocos50v . .............. (2) T,
_ T,cos30 T
"~ cos50 v 50° 30°
(T, cos 30)(sin 50) )
+T,sin30 =800
cos 50
1,532 T, = 800
T1=522,19 Nv
800 N
(52219)(cos30)
2= 50 NOTE/LET WEL:
cos Do not penalise if sketch is not shown.
=703,54 Nv Moenie penaliseer indien skets nie getoon is nie

OPTION 2/OPSIE 2

T,Y 800,
sin60 sin80
(800)(sin 60)
= A P
T2 sin 80
T, =703,51Nv
T, v_ 800
sin40  sin80
T, = (800)(S|n 40) L,
sin 80
=522 16 Nv/

4th floor, West Tower,

24 Ennisdale Drive

NOTE/LET WEL.:
Do not penalise if sketch is not shown
Moenie penaliseer indien skets nie getoon is
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BY CONSTRUCTION AND MEASUREMENT: DEUR KONSTRUKSIE EN

METING
POSITIVE MARKING FROM QUESTION 2.1/ POSITIEWE NASIEN VANAF
VRAAG 2.1
703,5N
P >

-
>

Parallelogram drawn with adjacent sides equal to T,
Parallelogram getrek met aangrensende kante gelyk aan T,

v

Angle of 50° or 25° accurately obtained

May not be indicated, but must be measured to ascertain.

Hoek van 50° of 25° akkuraat verkry

Mag nie aangedui word nie, maar moet gemeet word om te bepaal.

Reaction force recordedas 1 275N 10 N
Reaksiekrag aangetekenas 1275 N £ 10N

Penalise 1 mark if distance (cm) instead of forces indicated on diagram (if
final answer is correct).

Penaliseer 1 punt indien afstand (cm) in plaas van kragte aangedui word
op diagram (indien finale antwoord korrek is).

If no answer is given but sketch shown in cm, award only 1 mark.
Indien geen antwoord gegee word hie, maar skets getoon in cm, ken slegs
1 punt toe.

BY CALCULATION: (POSITIVE MARKING FROM QUESTION 2.1)
DEUR BEREKENING (POSITIEWE NASIEN VANAF VRAAG 2.1)

OPTION 1/OPSIE 1

p _ 70354

703,54°  x ¥
sin 25  sin130 703,54

(703,54)sin130)
sin25

reaction force / reaksiekrag = 1275,25 Nv_ at 25° below the horizontal/ onder

die horisontaal v'(or/of 335°)

OPTION 2/OPSIE 2 P

) PX
sin 65=703 54\/ 703,54
PX=637,62

703,54

Reaction force/Reaksiekrag = 2PXv' = 127525 Nv at 25° below the

horizontal/onder die horisontaalv'( or/of 335°)
OPTION 3/OPSIE 3
¢’ = a’ + b? — 2abcos Cv
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.. PR =703.54% + 703.54* — 2(703.54)(703.54) cos 130v. p 703,54
PR =1275,25 Nv at 252 below the horizontal /onder die

horisontaalv” (or/of 335°) 703.54
70354 R
(4)
[11]
QUESTION 3/VRAAG 3
3.1 The force that opposes the tendency of motion of a stationary object relative

to a surface. v'v' / Die krag wat die neiging tot beweging van 'n stilstaande
liggaam relatief tot 'n opperviak teenwerk.

OR/OF

The force of friction developed between two surfaces that are at rest. / Die

krag of wrywing wat ontwikkel word tussen twee opperviakke wat in rus is. (2)

3.2 The resultant of all forces v'acting at point S is zerov' / Die resultaat van al die
kragte wat op punt S inwerk, is nul.
Net force v'at S equals zerov' / Netto krag by S is gelyk aan nul.

There is no accelerationv'v' / Daar is geen versnelling nie (2)
3.3.1 (3)
T, Do not penalise if angle is
notshown./Moenie penaliseer indien
T, die hoek nie aangedui is nie.

Deduct maximum 1 mark if arrows do

not touch the dot.

Trek ‘n maksimum van 1 punt af as
N pyltjies nie die kolletjie raak nie

4 w/Fq

332 g

< & > T Deduct maximum 1 mark if arrows do 4)
2 not touch the dot.

Trek ‘n maksimum van 1 punt af as

pyltjie nie die kolletjie raak nie.

'WiF
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34 For the string/ Vir die toutjie
-To+Ticos35°=0

S Ticos35% =Tol... (v
T, Sin35° = Wp oo (2) v

For the block/Vir die blok
To-f.=0

'|'2 = fS = IJSN v

T, =0,25(70)(9,8) ......... (3) v

_ (0,25)70)(9.8)
Ty = cos 35° from (1)/ vanaf (1)

From (2) and (3)/Vanaf (2) en (3)

0,25(70)(9,8) sin 35° v'=wp

120,09 Nv’ 7)
[18]

QUESTION 4/VRAAG 4

4.1 NFn

15 NI‘FA\.=;' NOTE/LET WEL:
f 1 mark for each force correctly
T shown emanating from the dot.
1 punt vir elke krag korrek

aangetoon wat uit die kolletjie
voortspruit.

®)

v
w/Fg4/mg

4.2 When a net force is applied to an object of mass m, it accelerates in the
direction of the force at an acceleration directly proportional to the force and
inversely proportional to the mass of the object.v'v’

Wanneer 'n netto krag op 'n liggaaam met massa m toegepas word, versnel
dit in die rigting van die krag teen 'n versnelling wat direk eweredig is aan die
krag en omgekeerd eweredig is aan die massa van die liggaam.

OR/OF

When a net force acts on an object of mass m, the acceleration that results is

directly proportional to the net force, has a magnitude that is inversely
proportional to the mass and a direction that is the same as that of the net

force. vv/

Wanneer 'n netto krag op 'n liggaam met massa m inwerk, is die gevolglike
versnelling direk eweredig aan die netto krag, het 'n grootte wat omgekeerd
eweredig is aan die massa en 'n rigting wat diedelfde is as dié van die netto

krag. (2)

4.3 N=w-—Fa singv

= 8(9,8) — 15 sin30v’
= 70,9 Nv (3)
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4.4 POSITIVE MARKING FROM QUESTION 4.3
POSITIEWE NASIEN VANAF VRAAG 4.3

For the 8 kg block/Vir die 8 kg-blok

15 cos 30° = T —fx = mav’

15 cos 30° —T — uxkN = 8a

15(0,866) — T —(0,25)(70,9) = 8av
4735-T=8a........ ™

For the 5 kg block!/Vir die 5 kg-blok
T—-w=mav

T-5(98)=5av............... (2)
From (1) and (2)/ Vanaf (1) en (2)
-53,735=13 a

a=-4133m-s”

from/vanaf (1)
-4,735-T =8(-4.133) v

T =28,32(9) Nv’

OR/OF

From /vanaf (2)

T-5(9,8) =5(-4,133) v

T =28,33(5)Nv (6)

QUESTION 5/VRAAG 5

51 Every body in the universe attracts every other body with a force that is
directly proportional to the product of their massesv' and inversely
proportional to the square of the distance between their centres. v
Elke liggaam in die heelal trek 'n elke ander liggaam aan met 'n krag wat direk
eweredig is aan die produk van hul massas en omgekeerd eweredig Iis aan
die kwadraat van die afstand tussen hul middelpunte. (2)

52 w=mgvy
m = 14,29 (14,286 kg) v’

m,m, Mem
F=G——5= ORIOFF=G——V
r Re
.. (5,98x10%)14,286)"
=6,6710" x )
[(6,38 +6,7)x10°]
=33,31N v
Change /Verandering = (140 — 33,31) = 106,69 N
106,699
% change/verandering = 1;10 x100
= 76,21 %v
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OPTION B/OPSIE B

w = mgv’
m = 14,29 (14,286 kg) v
w=mg= G Mem
R.’
M
= —Vv
g R.:
= 6,67x10" (59810 )
’ (6,38 J‘rfe,?)xmﬁ'2

g =2,331ms?
g = 14,286 x 2,331
=33,301 N

(New weight / Nuwe gewig) w' =

v
Change/Verandering = (140 — 33,30) = 106,699 N

106,699
140 100
76,21 %v (8)
[10]

% change/verandering
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QUESTION/VRAAG 3

3.1 | 3.1.1 F =60 mm <
=55°

X =34 mm +| (accept/aanvaar 33 — 35)

E=60m 102 N " (accept/aanvaar 99 N — 105 N)
left/links
Y =49 mm (accept/aanvaar 48 — 50)

29° /| 147 N +/ (accept/aanvaar 144 N - 150 N)

down/af \/
All 3 arrows correct/Al 3 pyle korrek (7)

If a calculation was done instead of a construction — max 4 out of 7
Indien 'n berekening gedoen is i.p.v. n konstruksie — maks. 4 uit 7
Right angled triangle with information shown/Reghoekige driehoek met
inligting getoon

All 3 arrows correct/Al 3 pyle korrek

X =180 cos 55° = 103,24 N +/

Y =180sin 55°= 147,45 N

Positive marking from Q3.1.1/Positiewe nasien vanaf Vr3.1.1

3.1.2 |w=mg=30(9,8) /=294 N +/

normal force/normaalkrag = 294 + 147 =441 N (3)

3.2 | A single vector \ with the same effect as a number of vectors acting on an object. ¥

n Enkel vektor < wat dieselfde effek het as n aantal vektore wat saam op n
voorwerp inwerk. (2)

3.3 | 3.3.1 | one mark for correct vector diagram/een punt vir korrekte vektordiagram

R=v20% ¥ 152=25 N\ (3)

0
8 = 36.87°
thus/dus 6,87° </
(clockwise from the positive y-axis/
kloksgewys vanaf die y-as)

OR/OF (2)
3.4 | When three or more vectors drawn head to tail form a closed figure, */ their
resultant is zero or they are in equilibrium/balanced. .
Wanneer drie of meer vektore kop-stert geteken word en 'n geslote figuur vorm,
is hul resultant nul of is hulle in ewewig/gebalanseerd (2)
[19]
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QUESTION/VRAAG 4

4.1 En

"

Fn — normal force/normaalkrag

fi v . w — weight/gewig
T fy — friction/wrywing

v W=mg (3)

42 4.2.1 | The kinetic frictional force is the only force acting on the sled in x direction
and opposes the motion of the sled so the net force is given by/Die
kinetiese wrywingskrag is die enigste krag op die skild in x-rigting en
staan die beweging van die slee teen sodat die krag gegee word deur:

Fret = ma OR/OF fi=pw N~+=0,06m (9,8)v=0,588mN

ukmg = ma Fet=ma+v0588m=ma

Hkg = a _ a=0,588 m.s? or/of 0,59 m.s™
6x10°x9,8=a

a=0,588 m.s” " or/of 0,59 m.s (4)

4.2.2 | POSITIVE MARKING FROM QUESTION 4.2.1

POSITIEWE NASIEN VAN VRAAG 4.2.1

Vi = v+ 2aAx _

0? =62 + 2 (-0,588) Ax */ (the sled decelerates/die slee vertraag)

Ax = 30,61 m ¥ (if/as a = 0,59 m.s™ then/dan Ax = 30,51 m) (3)
[10]

QUESTION/VRAAG 5

5.1 Bulie's applied force/toegepaste krag/250 N
friction/wrywing/500N ~/ ,
Douglie’s applies force/toegepaste krag/d00 N + (3)
52 | Fnet=ma =400 + 250 + (-500) V= 2000 a
150=2000xa
a = 0,075 m.s 4/ to the right/na regs (4)
53 |Fg=Fgsin8=mgsin® "/
= 2000 (9,8) sin 5°
=1 708,25 N (2)
5.4 accelerate down the incline/versnel teen die steilte af (1)
5.5 Inertia is the tendency of an object to resist change +/ _
Traagheid is 'n voorwerp se vermoé om verandering teen te staan (1)
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56 A persecn will keep on moving forward in a straight line at constant velocity unless
acted on by a resultant force + The seatbelt acts as a net force +/ which hold you
safely in the seat.

n Liggaam sal aanhou beweeg in 'n reguit lyn teen n konstante snelheid tensy n
resultante krag daarop inwerk. | Die veiligheidsgordel is die net krag ' wat jou
vellig in die sitplek hou.

OR/OF

In an accident seatbelts hold you safely in place because of Newton's First law of
motion and inertia. 1/ When a car suddenly slows down the seatbelt acts as net
force +/ which helps the passengers from being hurt.

In ‘n ongeluk hou die veiligheidsgordel jou veilig in plek a.g.v. Newton se eerste
wet/traagheid. ' Wanneer n motor skielik stadiger ry, tree die veiligheidsgordel
as die netto krag op + wat help dat die passasier nie seerkry nie. (2)

57 Newton's third law of motion states that when object A exerts a force on object B,
object B simultaneously exerts an oppositely directed force of equal magnitude
on object B. 1/

Volgens Newton se derde bewegingswet: as voorwerp A 'n krag op voorwerp B
uitoefen, oefen voorwerp B terselfde tyd n teenoorgestelde krag van dieselfde

grootte op A uit. " (2)
5.8 Fat force of book on table —
| force of table on book
2O0NDoek /tgbleﬂatel krag van boek op tafel —
krag van tafel op boek

Frr Fra| JFET l Fre floor/vioer

force of floor on table - force of
table on floor +/

krag van vioer op tafel — krag
van tafel op vicer

—_—
—

=

3

Frr

earth/aarde TE

force of earth on table - force of table on earth
krag van aarde op tafel — krag van tafel op aarde

(3)
[18]
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QUESTION/VRAAG 6

6.1 F suneatn = G MSL:; Mearth
=6.67 x 107" 1/ (1,99 x 10%%)(5.98 x 10*) /
(2 x 10"")% + (4 x 105)% </

=198 x10%2 N +/ (5)
6.2 | Gmoon = le‘ldmmn OR/OF F=mg=G rcr; M

=667 x10™ (7.35 x 10 +/
(1,6 x 10°?2 4/

=1,92m.s? (4)
63 |W=mgV=50x10"x9,8 /=049 N (3)
[12]
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QUESTION/VRAAG 2
2.1 The vector sum of two or more vectors. v'v’
Die vektorsom van twee of meer vektore. vv
OR/OF
The single vector which has the same effect as two or more vectors (acting)
together.
Die enkele vektor met dieselfde effek as twee of meer vektore saam. (2)

2.2 O N v (Accept 0/Zero Aanvaar O/Nul)
2.3

DEPARTMENT OF BASIC
EDUCATION

!

PRIVATE BAG XB93, PRETORILA 0004

2017 -11- 06
APPROVED MARKING GUIDELINE

PUBLIC EXAMINATION

LA

(1)
(3)

'Notes: Accepted Labels/Aanvaarbare Byshrifte
w | weight/Fe/Fyg
gewig/gravitasiekrag/swaartekrag

Mark/Punt |

¥

Fe Tension force in cable/Te
Spanningskrag in kabel/Te

7

Fr Tension farce in rope/Tr
| Spanningskrag in tou/Tr

v

' Any additional force: deduct 1 mark (maximum 22)
| Enige addisionele krag: trek 1 punt af (maksimum %5)

Lines must touch object otherwise (maximum %)
Lyne moet voorwerp raak anders (maksimum 33)
Subtract one mark if arrows are not shown

Trek een punt af indien pylpunte nie gewys word nie

2.4 200 N ¥ (to the left/links)

2.5 POSITIVE MARKING FROM QUESTION 2.4
POSITIEWE NASIEN VANAF VRAAG 2.4

(1

v =28563 N

RY — tan 35°

200 ‘ Mark allocation: Puntéfoekennin !
- Calculating/Bereken Fry v/

Calculating weight/Bereken gewig v

_ _ _ Vector sum/vektorsom v/
=mq = V=
Fg = mg = 56(9,8) 548,8N _ Answer/Antwoord v

Fry + Fey = Fq
285,63 + Fcy = 5488
Fcy = 263,17 N v (upwards/opwaarts)

} ¥ any onel/enige een

(4)
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26  POSITIVE MARKING FROM QUESTION 2.4 and 2.5
POSITIEWE NASIEN VANAF VRAAG 2.4 en 2.5
anp_ 26317
200
8=5277°v (2)
[13]

QUESTION/VRAAG 3

31 Criteria for hypothesis/Riglyne vir hipotese
State the relationship between the correct dependent and independent | v
variables.

Stel die verwantskap tussen die korrekte afhanklike en onafhanklike
veranderiike. _
The controlled variable is stated as part of the hypothesis v
Die gekontrolfeerde veranderlike word genoem as deel van die hipotese
Dependent variable/afhanklike veranderlike: acceleration/versnelling
Independent variable/onafhanklike veranderlike: (net) force/{netto) krag |
Example/Voorbeeld:
The acceleration is directly proportional to (net) force v'if the mass of the trolley
is kept constant v
Die versnelling is direk eweredig aan die (netto) krag v' indien die massa van
die trollie konstant bly v (2)

3.21 (Net) Force v
(Netto) Krag v (1

3.22  Mass of trolley v
Massa van die trollie v/ (n
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S SN ©

‘ Graph of acceleration versus net force |
| Grafiek van versnelling teenoor netto %
| krag
! -“1“5 ! B - S — —
T .
E 1 ,l - - ,;_,,..r::"_"f _______ .
i % 0.5 ':[—— ;,.;——-"d — S
; E o ;"’—"."/‘v—. S ——— ' .
| T o 0.2 0.4 0.6 0.8 1 1.2 14 16
| £ Force / Krag (N)
L & ) I ]
Refer to back of memo for graph drawn to scale
Verwys na die laaste bladsy van memorandum vir skaalgrafiek
Marking criteria for graph
Nasienkriteria vir grafiek
Axes with correct/appropriate scale v
Asse met korrekte/toepaslike skaal
3 or more coordinates correctly plotted vV
3 of meer kodrdinate korrek gestip
If 2 coordinates correctly piotted - one mark
Indien 2 kodrdinate korrek gestip — een punt
Drawing a line of best fit through the origin v
Teken 'n lyn van beste passing deur die oorsprong (4)
3.4 Accept any set of coordinates from the graph, for example:
Aanvaar enige kombinasie van kodrdinate vanaf die grafiek, byvoorbeeld:
. 145-0,36
radient=—"———"— =121+
g 12-03 ¥
OR/OF
gradient = -0, 121v :.:%f@‘;%ﬁ%p’*BASHC
9-0 v PRIVATE BAG X305, PRETGRIA 6001 |
OR/OF
073-0 v 2007 -1- 06
gradient=— so122v
6-0 |_APPROVED MARKING GUIDELINE
ORJ/OF PUBLIC EXAMINATION |
. 036-0v e
radient=— =12v
g 03-0 ¥

If the origin is used and zeros are not shown, max 2/s
Indien die oorsrong gebruik word en nulwaardes word nie getoon, maks 2/ (3)

3.5 POSITIVE MARKING FROM QUESTION 3.4
POSITIEWE NASIEN VANAF VRAAG 3.4

Gradient = a_ l
F
m:..1_\f =(,83 kg v
1,21 (2)

[13]
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QUESTION/VRAAG 4

41

Frictional force is the force that opposes the motion of an object and which
acts parallel to the surface. v'v'

Wrywingskrag is die krag wat die beweging van 'n voorwerp teenstaan en
ewewydig aan die opperviak inwerk. v'v

(2)
42 Newton's Third law: v*
When object A exerts a force on object B, object B simultaneously exerts an
oppositely directed force of equal magnitude on object A. vv
Newton se Derde wet: v
Wanneer voorwerp A 'n krag op voorwerp B uitoefen sal voorwerp B
gelyktydig 'n krag van gelyke grootte in die teenoorgestelde rigting op
voorwerp A uitoefen. v'v' (3)
4.3

E_ : Zz
'y @ 1= ot
§ 5 li _ BlE
b= P w o7
ol = iz
ehis = El¢
Fae ll o zgls T m(x
= T WA= ~ = w
Zol¢ S aly
mw g o~ =l .
¢ |& 218
R &l
vw o E -
_ (5)
| Notes: Accepted Labels/Aanvaarbare Byskrifte Mark/Punt
w weight/gravitational force/Fa/Fq/12 740 N v
[ gewig/gravitasiekrag/swaartekrag/FalFg/12 740 N |
T Tension force /Fr ' v
| Spanningskrag/Fr o _
[ f friction/Fi v
Wrrywing/Fr _
N Normal/Fn/12 740 N v
| Normaal/Fn/12 740 N -
Fa Applied force/Fapglied/Fengine/F v ,
Toegepaste krag/Froegeoas/Fengin/F
Any additional force: deduct 1 mark (maximum #/s)
Enige addisionele krag: trek 1 punt af (maksimum %s) |
Lines must touch object otherwise (maximum #/s )
| Lyne moet voorwerp raak anders {maksimum /s) -
Subtract one mark if arrows are not shown
Trek een punt af indien pylpunte nie gewys word nie
4.4 441

Fret=ma }

Fungine—f—T =0

9 000 — 0,45(Fg)—T =0

9 000 v-0,45(1300)(98) v -T =0+
T=3287TNV

)
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442 POSITIVE MARKING FROM QUESTION 4.4.1
POSITIEWE NASIEN VANAF VRAAG 4.4.1

Fret=ma v Any one / enige een
Fret=0
T-k=0

/K’ S
3267 -fk =0V OR

fi =3 267 N (backwards/terugwaarts) | f, = N v

f = |.|kN v fk = Hkmg
= Hkmg 3 267 v = px(950)(9.8) v
3 267 = 1(950)(9.8) v ux = 0,35 s (250188)
Hk = 0,35 ¢ | (5)
4.5 Newton's second law v* the oject experiences a net force slowing it down to
stop v'v
OR

Newton's first law, v* an object will continue moving at a constant velocity
unless a non-zero net force acts onit. v'v/

Newton se tweede wet v die voorwerp ervaar ‘'n netto krag wat dit laat
stadiger beweeg totdat dit stop. v'v~

OF

Newton se eerste wet, v sal 'n voorwerp aanhou beweeg teen 'n konstante
snelheid tensy ‘n nie-nul netto krag daarop inwerk.v'v’ (3)

46 POSITIVE MARKING FROM QUESTION 4.4.1
POSITIEWE NASIEN VANAF VRAAG 4.4.1

Fret=ma
-3 267 = 950a v
a=-344 ms?
= 3,44 m's? v backwards/to the right / ferugwaarts/regs v’ (3)
[26]
QUESTION/VRAAG 5
5.1 Weight is the gravitational force exerted on an object by the earth, v
Gewig is die gravitasiekrag wat die Aarde op 'n voorwerp uitoefen. v
Mass is the amount of matter in a body. v
Massa is die hoeveelheid materie in 'n liggaam. v (2)
5.2 _G™M DEPARTMENT OF BASIC
=" EDUCATION
r 11 PRIVATE i-.‘l’ﬁﬂ ¥ugs, PRETORIA 2001 {
667x107"M v .
2.7=.1— ] " ?f}':? -1- 06 i
(-x6,38x10%)* v i !
3 L ARPRON D AR L GRTIME
M=183x102 kg v o e )
53 % = 3.63 times smaller v'v"on planet X than on Earth
3,63 keer kleiner op planeet X as op die Aarde (2)
[8]
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