Vektore, Skalare, Beweging Memo

November 2018/1
1.2 Cvv
1.4 Avv
1.8 Bv'v
QUESTION 2/VRAAG 2
2.1 The difference in position (in space). v'v'/Die verskil in posisie in ruimte.

2.2

2.3

24

ORJ/OF

The change in position (of an object.)v'v'/Die verandering in posisie van ‘n
voornwerp.

12 m v'west/wesv orfof -12 m v'v

IF/INDIEN
—~ 12 m West/Wes (Award 1 mark only/Ken 1 punt toe)
Accept/Aanvaar
12 mv left/llinks v
| DEPARTIENT OF BASIG
Ax ! PNEDU::"AT%;BAS&
V= ﬁ_t | PRIVATE BAG X895, PRETORIA 0001
{ |
5. J 208 -11- 18 |
30 v ] APPROVED MAR
B _ KING GUIDELINE
= 0,17 m's'v west/wes v | PUBLIC EXAMINATION
Accept/Aanvaar

0,17 m-sv leftlinks v~

POSITIVE MARKING FROM 2.2 and 2.3/POSITIEWE NASIEN VANAF
2.2.en2.3

Speed = d|s..tanc:e>‘F Spoed = afstand
time tyd

(017)(2) v = 034 m's"' —
e
“ 12
0347 =-v
At
At=3529s v

2)

(4)

(4)
[12]
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QUESTION 3/VRAAG 3

3.1

3.2.1
3.2.2

Motion with uniform velocity: Motion at constant velocity. v'v'/ Motion with
zero or no acceleration.

Beweging met uniforme snelheid: Beweging teen konstante snelheid./
Beweging met nul of geen vernselling.

Uniform accelerated motion: Motion with constant acceleration.v'v'/Velocity
changes with the same amount during each time interval. v'v/Motion during
which the velocity changes with a constant amount per unit time. v'v/
Uniforme versnelde beweging:  Beweging met konstante
versnelling/Snelheid verander met dieselfde hoeveelheid gedurende elke
tydinterval/Beweging waartydens die snelheid met 'n konstante hoeveelheid
per eenheid tyd verander.

Motion with uniform velocityv'/Beweging met uniforme sneiheid

Uniform accelerated motion v'/Uniforme versnelde beweging

(4)
(M
(1)
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(w) assisoquonisod

4,5

1.5

time/tyd (s)

MARKING GUIDELINES/NASIENRIGLYNE

v x-

axis and units correctly labelled/x-as en eenhede korrek gemerk
axis and units correctly labelled/y-as en eenhede korrek gemerk

v shape of the graph (0 - 3 s/vorm van die grafiek(0 — 3s) / straight line/reguitfyn

¥" 2 points correctly plotted and joined/2 punte korrek gestip en verbind
‘f

vy

shape of graph 3 - 7,5 s curved / vorm van grafiek 3 - 7,5 s kurwe / tangent /raaklyn

(9)
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3.4

Instantaneous velocity: rate of change in position. v'v'/Oombliklike snelheid:
tempo van verandering in posisie.

OR/OF
Displacement divided by a very small time interval. v'v'/Verplasing gedeel
deur 'n baie kiein tydinterval.

OR/OF
Velocity at a particular time. v'v'/Snelheid op 'n spesifieke tyd.

3.5 Refer to the graph./Verwys na die grafiek.
(Tangent to the curve/ Raaklyn aan kurwe)
3.6 V= Ax | DEPARTENT OF BASIC |
At | EDUQATION
6 0, | PRIVATE BAG X395, PRETORIA 0001 |
“3.0v | 2018 -1 18 L
=2m-s'v T v |
msT rightiregs |_APPROVED MARKING GUIDELINE |
| PusLIC EXAMINATION ‘,
QUESTION 4/VRAAG 4
4.1 The rate of change of velocity. v'v'/Die tempo van verandering van snelheid.
4.2.1 vi=vi + alt v
0v' =15+ (-4 5At v
At=333s VY
OR/OF
ve =vi + aAt v
0v =-15+ (4,5)At v
At=333s VY
422 OPTION 1/OPSIE 1 - -

v = v + 2aAx v
0% v'= 152 + 2(-4,5)Ax v
Ax=25mv

OPTION 2/OPSIE 2
POSITIVE MARKING FROM 4.2.1/POSITIEWE NASIEN VANAF 4.2.1

AF(u}m,
s v
- (0-:-15

](3,33)/
=2498m v

OPTION 3/OPSIE 3
POSITIVE MARKING FROM 4.2.1/POSITIEWE NASIEN VANAF 4.2.1
Ax = vit + V2 aAt2 v

= (15)(3,33) v+ % (-4,5)(3.33)2v
Ax=25m v

(@)

4
[19]

4)
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4.3

4.4

OPTION 1/0OPSIE 1

v = viZ + 2alx v

02 v'= 302 + 2(-4.5)Ax v
Ax=100m Vv

Car B v'has a larger stopping distance (100 m > 25 m)v" /Kar B het 'n groter
stopafstand (100 m > 25 m).

OPTION 2/0PSIE 2
vi=Vvi+aAt v

0v =30 + (-4,5)Atv
At=6,67 sv

Car Bv it takes longer to stop hence larger stopping distance v/ Kar B dit
neem langer om fot stilstand te kom dus 'n groter stopafstand

IF/INDIEN

Car B v it has a higher velocity than car A and therefore have a larger
stopping distance at the same acceleration v~ Max: (2/6)

Kar B dit het ‘'n hoér snelheid as kar A en het dus ‘n groter stopafstand met
dieselfde versnelling Maks: (2/6)

The greater/larger the speed, the larger the stopping distance v if
acceleration is constant. v'/Hoe groter die spoed, hoe groter die stopafstand
indien versnelling konstant is.

(6)

(2)
[18]
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1.1 Bv'v
1.2 Cvv
1.3 AV'V

QUESTION/VRAAG 2

2.1 The total distance travelled per total timev v’
Die totale afstand beweeg per totale tyd. v'v’

OR/OF
The distance travelled divided by the total

timev' v’

Die afstand beweeg gedeel deur die totale tyd. v'v'

2.2 distance travelled/afstand v

Average speed/Gemiddelde spoed =

(500

time taken/tyd

+ 800)v

B X 60)v

(30

=0,72ms' v

2.3 MARK ALLOCATION:
v'1 x correct scale length for 800 m
v'1 x arrow and

PUNTETOEKENNING:

v'1 x korrekte skaal vir 800 m
v' 1 x pylpunt

v'1x 800 m (3) v'1x800m
e 800m_ ______ - 800 m
1300m
I ->
2.4 POSITIVE MARKING FROM QUESTION 2.2

POSITIEWE NASIEN VANAF VRAAG 2.2

Average speed/Gemiddelde spoed =

distance travelled/afstand v

time taken/tyd

0,72v =

(500 + 500 + 1.300)

time taken/tyd
t=319444s v

(4)
[13]
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QUESTION/VRAAG 3

3.1 (Average) velocity v'/(Gemiddelde) snelheid v

321 Time v/Tyd v

3.2.2 Position v//Posisie v.  (Accept: Change in position/Aanvaar verandering in

posisie))
33 A

&
Q
E 20
)
[+)
a
= 15
E
o
=)
= 10
/)]
o)
o

5

] >
0 1 2 3 4
Time (s)/Tvd (s)

MARK ALLOCATION: PUNTETOEKENNING:

v" 1 x correct y-axis label and unit
v 1 x correct x-axis label and unit
v'v 2 x points plotted and joined

v" 1 x shape of graph

v' 1 xy-as benoem en eenheid
v' 1 x x-as benoem en eenheid
v'v' 2 X punte geplot en verbind
v' 1 xvorm van grafiek

A
34 GradientHelling = A—i v

_20-5V
T 41V

=5(ms’) v

Accept other sets of
values/Aanvaar enige stel
korrekte waardes
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3.5
A
Velocity/ |
snelheid |
(m-s™) |
| > v Correct shape/korrekte vorm
Time (s)/Tvd (s) v Axes/Asse
(2)
3.6 The car has zero (acceleration)/ 0 m-s v vas its velocity is constant.
Die motor het geen versnelling /0 m-s? v'v'vnie as gevolg van 'n konstante
snelheid. (2)
[16]
QUESTION/VRAAG 4
41 Rate of change of velocity v'v'/Tempo van verandering in snelheid v'v (2)
421 ax=vatk Jaaty
1
AX= 0(2)v + 5(15)22'/
Ax=30mv (4)
422 POSITIVE MARKING FROM QUESTION 4.2.1
POSITIEWE NASIEN VANAF VRAAG 4.2.1
OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
V2= vi2+2aAxv’ Vi= V j+aAt
vi2= 0°v'+2(15)(30)v =0v +15x2v
v; =30 ms”' to the rightv/regs Vi = 30 m-s”! to the rightv'/regs
OPTION 3/OPSIE 3
Vit Vf)
AX = AtV
X ( 2
0v'+v;
= v
0 ( . )2
v; =30 m-s”' to the rightv'/regs
Accept: To the right/East/In the direction of motion
Aanvaar: Regs/Oos/In die bewegingsrigting (4)
4.3 When following a car, a motorist should keep a safe distance such that it takes

more than 2sv" to reach the same position v'as the car in front.

Motoriste moet 'n veilige afstand tussen ander voertuie handhaaf, sodat dit
meer as 2 sekondes v'sal neem om dieselfde posisiev as die voertuig voor jou
te bereik. (2)




Vektore, Skalare, Beweging Memo
November 2017/4

44

45

OR/OF

The car will need 2 s to stop in an emergency and not hit the car in front. v'v/
Die motor het 2 sekondes nodig om in ‘'n noodsituasie tot stilstand te kom,
sonder om die voertuig voor jou te stamp.v'v’

Convert 90 km-h" into m-s™'/Skakel 90 km-h-"om na m-s™'

90km _90x 10°

Th = 300 2Ms Y
OPTION 1/OPSIE 1: OPTION 2/OPSIE 2:
AX = VAt+ %am?w AX = (V‘+ Vf) AtV
A= (@5)@)+ 2012 =23 2) v
Ax =50 mv’ Ax =50 mv (6)

POSITIVE MARKING FROM QUESTION 4.4
POSITIEWE NASIEN VANAF VRAAG 4.4

108 km _ 108 x 10°
1h 3600

Difference in speed/Verskil in spoed: 30 — 25
=5ms'v
Car has to travel 30 m (80 — 50) at 5 m-s'to be at a 2 second distance behind
the truck. Therefore: distance = (v) (t) v/
30V =(5) (1)
t=6sv
Motor moet 30 m (80 — 50) teen 5 m-s''ry om 2 sekonde-afstand agter trok te
wees. Daarom: afstand = (v) (t) v
30 v=(5) (1)
t=6sv (5)
[21]

=30ms'v
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November 2016/1
1.1 B+v
1.2 Cvv
1.3 O«
1.7 B
QUESTION 2/VRAAG 2
2.1
m
c i E
&m
A B

22 2 m v west/to the leftv’
2m v wesha linksv

OR

If the learner has done 2.2 on the vector diagram above, allocate 1 mark for the

Mark allocation/Puntetoekenning.

¥ 1 x line AB: length, arrow, label
1 x fyn AB: lengte, rigting, benoem
v 1 x line BC: length, arrow, labal
1 x lyn BC: lengte, rigfing, bencem

resultant from A to Cv" and 1 mark for the label of the magnitude of 2m. v

As leerder 2.2 op die bostaande vektordiagram aangedui het, ken 1 punt vir die

resulffant van A tot C foe, en 1 punt vir die benoeming van 2m

2.3 Total distance/Totale afstand
=5+7v
=12mv

0i6 -11- 11

24 For the total distance, the whole path iength travelled is considered. v

For change in position, only the original position and final positionv'ef the man

are considered.

Vir die fotale afstand word die totale padlengte afgelé in berekening gebring,
maar slegs die begin- en eindposisie word in berekening gebring vir

verandering in posisie.

2.5 Velocity is the rate of change of displacement. v'v*

Snelheid is die fempo waarteen verplasing (verandering in posisie) verander.

'ACCEPT:

Change in displacement over change in time

AANVAAR:

Verandering in verplasing gedeel deur verandering in tyd

26 POSITIVE MARKING FROM 2.2

POSITIEWE NASIEN VANAF 2.2
==y
At
_ 2
T 20
=0,1ms” westito the leftv’
wes/na links

(2)
(2)
(2)
(2)

(2)

(2)

@)

(2)

(2)

(4)
[14]
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November 2016/2
QUESTION 3/VRAAG 3

3.1 Acceleration is the rate of change of velocity. v+
Versnelling is die tempo van snetheidsverandering.

OR/OF

Acceleration is the change in velocity per unit timev’v",
Versnelling is die verandering in snelheid per tydseenheid. (2)

32 Mo v
MNee

33 NEGATIVE MARKING FROM 3.2

(M

NEGATIEWE MERK VANAF 3.2
Velocity to the right, acceleration to the left v 206 -11-11
Sneilheid na regs, versneliing na links. |
OR/OF
Taxi slowing down so acceleration is in opposite directionv’ to movement.
Die taxi beweeg stadiger, dus is versnelling in die teenoorgesfelde rigting van ﬁ
beweging. 1}
3.4
OPTION 1/OPSIE 1 OPTION 2/0PSIE 2
D 1
v =Ev’nr D=vxAtv M:va’
o 25+ 25
25«”=Tf =25x 1+ = 1Y
D =25mv =25m+v =25mv
OPTION 3/OPSIE 3

Ax = vt + Yaat® v’
=25x1v +%x0x1°v
=25m+

(4)
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3.5 POSITIVE MARKING FROM 3.4
POSITIEWE NASIEN VANAF 3.4
OPTION 1/OPSIE 1 OPTION 2/0PSIE 2
+ =y v
C 2 ] Vi - Vi Cnly one mark
a=—-" for either
= {D+25] X 2v At equation
’ _(0-25 , | Siogs senpunt
= 25 m a= 2 vir die ﬂﬂfgﬂ aan
van die
_ 2 ings.,
.. total distance/totale afstand =-125ms il
=25+ 25v
- gg miﬁ vi = w7 + 2aAx
0=25+2x-12,5 x Axv’
I S =25m
- taxi will not stop at the traffic light as -
ey e 10N A | " total distance/totale afstand
.+ die taxi sal nie ¥ by verkeerslig stop | = ‘Eg ;155
. : is > 40 =
o, want die afstand 5 m .taxi will not stop at the traffic light as
+ v .~ die taxi sal nie by verkeerslig stop
Ax =(v bl )ﬂt e nie, want die afstand is > 40 m
0+25
= { ) X2
=25m+
.. distance available for braking time
is 40 — 25 = 15 m, therefore the taxi is
short of 10 m to stop. v
-.the taxi will not stop in time. v
.. die beskikbare afstand vir briektyd is
40 — 25 = 15m, dus sal die taxi 10 m
te min hé om te stop.
| die taxi ni 5 nia
OPTION 3/OPSIE 3
¥
a= Tt”/ Only one mark for either
= (0-25) - equation
:_1515 me? Slegs een punt vir enige een van |
Ax = vit + VaAt? die vergelykings.
=25x2 +%x-125x2*¥ =
=25m
. total distance/tofale afstand
i =25+25
=50 mv
- taxi will not stop at the traffic light, as distance > 40 mv’
.. die taxi sal nie belyds stop nie, want die afstand is > 40 m {5)
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OPTION /OPSIE 4
+
M=[W W}M_,

15 = vu At

At =12s8v
Actual fime to reach traffic light is 1,2s
which is shorter than the 2s. Therefore
the taxi will not stop in time. v
Eintlike tyd of verkeerslig e bereik is
1,25 wat korter is as 2s. Dus sal die
taxi nie betyds sfop nie.

26+ 0
2

3.8 x(m) 4

i

T

it
vk e
14-*1&11-

TR
R

1

=S A

iy

= #l3; MARKING GUIDELINES/NASIENRIGLYNE
o ¥ Both axes correctly labelled with unit

: ¥ Straight line (t=0sandt=1s)
Reguitlyn (f=0sent=135)

vvCurve shape (t=1sandt=3)
s Kurwe (t=1sent=23) &C
¥ yalues for displacement and time indicated 4)

Waardes vir verplasing en tyd aangedui | 7]

Dlaasa tiirm Auar/Dlaal Ar assahllaf VEktore,

srmsmrhnbne

Mavueriakht raooned! Fan
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QUESTION 4/VRAAG 4

4.1 5m's™ vnorth v (accept range from 4,9 to 5,1)
5 m-s” noord (aanvaar vanaf 4,9 fot 5,1)

4.2 8,3ms" v (accept range from 8,2 to 8 ,4)
8.3 m-s” (aanvaar vanaf 8,2 lot 8,4)

4.3.1 The velocity is uniformly increasing.

Velocity increases from 5 m-s” to 10 m's™'in 150 s.

Positive acceleration.

The girl is speeding up. Any ONE of the options vf’ v
The girl is uniformly accelerating Enige EEN korrekte opsie

Snelheid neem uniform toe.

Snelheid neem van 5m-s” tot 10 m-s" in 1505 toe.
Fositiewe versneliing.

Die meisie se spoed neem foe.

Die meisie se versneilling is uniform.

432 Uniform/constant velocity

Zero acceleration . Any ONE of the options v+
Same speed / velocity Enige EEN kormrekle opsie

« Uniforme/konstante snelheid
Nil versnelling
Dieselfde spoed/ snelheid

4.4.1 OPTION 1/OPSIE 1 OPTION 2/0PSIE 2

Distance Ato C Distance Ato C
Afstand A tot C Afstand A fot C

=2125m+ =2125m +

=fxb+¥xbxhv =f{xb+I{xb+¥xbxhv
=5x350 v+ ¥ x 150 x 5+ =200 x5 + 150 x 5v+% x 150 x &v

OPTION 3/OPSIE 3

Distance Ato C

Afstand A fot C

={xb + % ( sum of parallel sides }hv
={x b + ¥ ( som van parallele sye }hv
=5x 200 v+ % (5 + 10)(150) v
=2125m «

442  Gradient of this graph is the acceleration
Y2-¥y Vi =V
'
xz-%1 O -4
_{0-10) v
T (85-0) v
=-0,15 ms™
~ a=0,15m-s? Southv! Suid

gradient =

(2)

(2)

(2)

2

)

(4)



Vektore, Skalare, Beweging Memo

November 2016/6
4.5 DtoE. v
Dot E (2)

46 The change in speed from D to E is (-}10 m-s” v and that occurs over (65 s) a
shorter period. v
OR
From B te C, the change in speed is 5 m's™ over a period of 150 s.v'v*
OR
Gradient is the steepest

Die verandering is spoed van D tot E is (-}10m-s™ v“en die beweging gebeur

cor ‘n korter tydperk.(65 s) v~

OF

Vanaf B tot C is die verandering in spoed 5ms™ oor ‘n tydperk van 150s.

oF

Gradient is die steilste (2)
[20]
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1.1 Bvv (2)
1.2 AvY (2)
1.3 Cvv (2)

QUESTION 2/VRAAG 2

2.1

2.2

2.3

24

2.5

A vector is a physical quantity which as both magnitudev’ and directionv’

'n Vektor is 'n fisiese hoeveelheid wat beide grootte en rigting het. (2)
TAKE EAST AS POSITIVE OR/OF

NEEM OOS AS POSITIEF TAKE WEST AS POSITIVE

Fres = Fmbikerriets + FrY’ NEEM WES AS POSITIEF

=(-500 N + 150 N)v
=-350 N
= 350 N westward/weswaartsv’

Fres = Fmbikessiets + Fsv'
= (500 N - 150 N)v
=350 N
= 350 N westward/weswaartsv’

0 kmv" [must include unit/moet eenheid bevat]

OPTION 1/OPSIE 1

Average speed = total dls.tance v
total time

totale afstand
totaletyd
(160 +160) v
(2+1,67) v
= 87 .19 km-hr'v’

Gemiddelde spoed =

OPTION 2/OPSIE 2

distance/afstand

speed/afstand = _ v
time/tyd
160
SDE‘Ed west = 7 =80 km'hr-1,
spoed wes v
160
deast= —— = 9581 km-hr’
speed eas 67 , m-hr
spoed 00s
- Average speed = (2012581,

. Gemid spoed =87.,91 km-hr'v

POSITIVE MARKING FROM 2.4
POSITIEWE NASIEN VANAF 2.4

For the westward trip/Vir die rit weswaarts:

80Y = (Vbike/motorfiets — 81) v
Vbike/motorfiets = 88 km-hr™'v'

OR/OF

For eastward trip/Vir die ooswaartse rit

95,8"/= (Vbike + 8) e
Vpikeimotorfiets = 87,8 km-hr''v’

(1)

(3)
[13]
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QUESTION 3/VRAAG 3

3.1

3.2

3.3

The rate of change of velocity. v'v
Die tempo van verandering van snelheid

. (54x1000)
54 km-hr' = 0 70
mhr (3600) v
=15m-s'v
OR/OF
v
54 km-hr' = 24
36
=15ms'v

POSITIVE MARKING FROM 3.2
POSITIEWE NASIEN VANAF 3.2
Vi =V + aAty’

20v =0+ (2)Atv

At=10sv



3.4

3.5

3.6

POSITIVE MARKING FROM 3.2 AND 3.3
POSITIEWE NASIEN VANAF 3.2 EN 3.2
For the police car/Vir die polisiemotor
AX = v; At + V5 aAt?v

=[0 + % (2)(10%)] v

=100 m

For the van/Vir die paneelwa
AX = v At v
=(15x 10)v
=150 m
The vanv is ahead./Die paneelwa is voor.

Both the van and the police car are at the same position when they catch up..
Beide die paneelwa en die polisiemotor is by dieselfde posisie wanneer hulle

mekaar inhaal.

.. Xpolice carfpolisiemotor = Xvan/paneelwa v

For the police car/Vir polisiemotor:
(xp—100) =vs At............. (1)
(xp —100) =20 At v

For the van/Vir paneelwa
(xr—150)=15Atv........... (2)

At=10s
OR/OF

S Xp =100 + (20)(10)v

=300 m

X =[150 + 15(10)]v’

=300m

The police car catches up with the van after 300 mv” after 20 sv'
Die polisiemotor haal die paneelwa na 300 men na 20 s in

Total time/Totale tyd = (10 + 10)s = 20 sv

(1)
[20]

Vektore,
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QUESTION 4/VRAAG 4

4.1

4.2

4.3

4.4

4.5

4.6

30m-s'vv

40m-s'vv

The speed decreases v uniformly (from 40 ms'toOm-s') v

Die spoed neem uniform af (vanaf 40 m-s” tot 0 m-s'f)

OR/OF
The car slows downv and finally stopsv’
Die motor beweeg stadiger en stop uiteindelik.

_ by
Ax
_(0)-40 ¥
©25-20
=-8 ms?v

a

Equal to/Gelyk aanv
Same gradient /Dieselfde gradiéntv’

OPTION 1/0OPSIE 1
Displacement = Area under the v-t graphv’
Verplasing = Opperviakte onder v-t grafiek

=(Atrapezium + Arectanglefreghoek + Atriangle 1idriehoek ?‘) - Atriangle 2fdriehoek 2
=145 (40+30)(5)v +(15x40) v+ 15 (5 x40)v - [2 (2,5 x 20)]v

= 850 mv east/oosv

OR/OF
Displacement= Area under the v-t graphv’
Verplasing = Opperviakte onder v—t grafiek

= 850 mv east/oosv

(Atrapeziummapesmm + Arectangle.*regnoek + Atriangle.*dn‘ehoek)' Atriangleﬁdn‘enoek
=15 (20+15)(10)v + (30 x 20)v + 5 (5 x40) v— % (2,5 x 20)v'

(2)
(2)

(2)

(4)

(2)

(7)

(7)
[19]



