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QUESTION 6/VRAAG 6

6.1 [12.1.2]  (3)
Gradient/gradient = % v=_ 2%_ (2_10) v= _:0 =-10 m's™v or 10 m-s downwards
Accept / Aanvaar &y
Upwards/Opwaarts+
Vi= Vit aAtv
-20=-10+a(1) v
a=-10ms?v

[12.1.2]  (3)

6.2 0,5sv and/len1,5s v 12121  (2)

6.3 1sv [12.1.21 (1)

6.4

DETERMINING AREAS/ BEPALING VAN OPPERVLAKTE
Option 1/ Opsie 1 :Area of trapezium / Opperviakte van trapesium

Height of clifff Hoogte van krans = area of trapezium/area of trapezium
= 1 (sum of parallel sides/som van ewewydige sye)h v/

=% (10+25)v (15) v

=26,25 mv

Option 2 / Opsie 2 :Difference between areas of two triangles / Verskil tussen die opperviaktes
van twee driehoeke

Height of cliff /Hoogte van krans

= area of larger triangle/van groter driehoek — area of smaller triangle/van kleiner driehoek
=% bh - bhv

=% (2,5)(25) v-"(1)(10) v =31,25-5

=26,25mv

Option 3 / Opsie 3 :The sum of areas of rectangle and triangle / Die som van die opperviaktes
van reghoek en driehoek

Height of cliff /Hoogte van krans

= area of rectangle/van reghoek + area of triangle/van driehoek
=(Ixb)+%bhv

=(1,5)(10) v + ¥ (1,5)(15) v =15+ 11,25

=26.25mv
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USING EQUATIONS OF MOTION / GEBRUIK VAN BEWEGINGSVERGLYKINGS

Option 1/ Opsie 1: Initial velocity 10 m-s " upwards and total time 3,5 s / Beginsnelheid 10 m-s™’
opwaarts en totale tyd 3.5 s

Consider upward motion as positive / Beskou opwaartse beweging as positief:
Ay =V At + ;aAt2 v

- Ay=(10)(3.9) v+ %(-10)(3,5)2 v

Ay =-26,25m
Height of clifffhoogte van krans = 26,25 m v

Option 2 / Opsie 2: Initial velocity 10 m's " upwards and final velocity of 25 m-'s ' downwards /
Beginsnelheid 10 m-s ' opwaarts en eindsnelheid 25 m-s 'afwaarts

Consider upward motion as positive/Beskou opwaartse beweging as positief
v,2 = vi2 +2aAy v

o (-25)* v'= (10)* + 2(-10) Ay v/

Ay =-2625m
Height of clifffhoogte van krans = 26,25 m v

Option 3 / Opsie 3: Initial velocity 10 m-s ™' upwards and final velocity of 25 m-s ™' downwards /
Beginsnelheid 10 m-s " opwaarts en eindsnelheid 25 m-s 'afwaarts

Consider upward motion as positive/Beskou opwaartse beweging as positief
(V. +v,)
Ay = ———— AtV
2
_ (=10- 25)(115) v
2

=-2625m

Height of clifffhoogte van krans = 26,25 m v

Option 4 / Opsie 4: Initial velocity 10 m-s ™' downwards and total time of 1,5 s / Beginsnelheid
10 m-s " en totale tyd van 1,5 s

Consider upward motion as positive/Beskou opwaartse beweging as positief:
Ay = VAt +%aAt2\/
AY=(-10)(1,5) v+

Ay =-2625m
Height of clifffhoogfe van krans = 26,25 m v/

%(-10)(1.5)2 v =-15-1125
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Option 5 / Opsie 5: Initial velocity 0 m-s ™' and final velocity 25 m-s ' downwards / Beginsnelheid
0 m-s™" en eindsnelheid van 25 m-s™" afwaarts

Consider upward motion as positive/Beskou opwaartse beweging as positief:
Maximum height above the ground/Maksimum hoogte bokant grond:

vi=v?42aAy v
(-25)% = (0)* + 2(-10)Ay v
LAY =-3125m

From cliff to maximum height/vanaf rots tot maksimum hoogte:
vi =v? +2aAy

0%= (-10)? + 2(-10)Ay v/

SAY=3m

Height of clifffhoogte van rofs ==3125-5=2625m v

[12.1.2]  (4)

6.5
A v
A
— — v
£ E O
-% 0 I > -% .
B ! Time/Tyd (s B T . iy
% 314 yd (s) 2 1 o\ 34 TimelTyd(s)
S8 : L |
S : S v
| s
o v o
Height of cliff as zero position Height of cliff as zero position
Hoogte van krans as nulposisie Hoogte van krans as nulposisie
Checklist/Kontrolelys Marks/
Criteria for graph/Kriteria vir grafiek Punte
t = 1s — 3,5 s: shape of curve representing constant acceleration / v

Verplasing neem af (kurwe stel konstante versnelling voor)
At 2 s: Displacement is O (intersects time axis) / Verplasing is O (sny tydas)
Curve stops at 3,5 s/ Kurwe eindig by 3,5 s

v
v
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€ 0 TileT d Checklist/Kontrolelys Marks/
Y yd (s) Criteria for graph/Kriteria vir Punte
k%) grafiek

3 t = 1s Displacement is O (intersects

% with x-axis)/ Verplasing is 0 (sny x- v
S as)

B From 1 — 3,5 s: Curve representing

g constant acceleration / kurwe stel v

konstante versnelling voor
Graph stops at 3,5 s/ Grafiek eindig v
by35s

Maximum position zero, upward positive / Maksimum posisie nul , opwaarts positief

»
»

v

: Checklist/Kontrolelys Marks/
€ Criteria for graph/Kriteria vir grafiek Punte
~ ! t = 1s: maximum displacement/maksimum v
2 : verplasing
'@ i t=1s-3,5s: curve representing constant
Dcf : acceleration/ kurwe stel konstante versnelling v
K= i voor
;4% i t = 3,5 s: Displacement is zero/Verplasing is v
2 | nul
o !

1 3.5 t(s)

Height of cliff att = 0 s / Hoogte van krans by 0 s

[1212]  (3)
[13]
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QUESTION 5/VRAAG 5

5.1

52

vi=vl+2aAx v
vi =(07 +2(- 9,8)(25)"
vy =-22130r 22,13 m-s” down/afwaartsv’

OR/OF

Ei(top/bo) = Ei(bottom/onder)
Ep + Ex = Ep + Ex
mgh+0=0+ imv; v
(0,3)(9,8)(25)+ 0 =0+ 1(03)v; v
v, =22,13 m-s” downward/afwaartsv

[12.2.3]
Consider upward motion as positive:/ Begkou opwaartse beweging as
positief:
vi=vZ+2aAx v
0=v2+2(-98)(6)>v
v,=1084ms"v
Impulse/lmpuls =Ap Vv

=1[(0,3)(10,84) - (0,3)(- 22,13)]v

=+ 989 N's v ie. 989 N-supward/opwaartsv’
OR/OF
Consider upward motion as negative:/Beskou opwaartse beweging as
negatief
vZ=vZ+2aAx v
0=v2+2(98)-6)* v
v,=-10,84ms" v
Impulse/!m,t$‘= Ap v

=1[(0,3)(- 10,84) — (0,3)(22,13)]v

=-9,89 N'sv i.e. 9,89 N-s upward/opwaarts v
OR/OF
Ei(top/bo) = Eiybottom/onder)
mgh+0=0+ imv; v
(0,3)(9,8)(6) + 0=0+ 1(03)v? v

v, = 10,84 m-s”' upward/opwaartsv
Impulse/lmpuls = Ap v
=[(0,3)(10,84) — (0,3)(- 22,13)]v
=+ 9,89 N-s v i.e. 9,89 N-s upward/opwaartsv’ [12.1.3]

2nd Floor, 1B Ste

4th floor, West Tower, Nelson Man

)

(7)
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53 Take upward as positive:/Neem opwaarts as positief:
FretAt = A p‘/
Fret = % = +§’989 v =+ 10,99 Nvi.e.10,99 N (11 N) upward/opwaarts

Take upward as negative:/Neem opwaarts as negatief:
FretAt = A p‘/
F=2p _—989
net At 0,9
upward/opwaarts [12.23]1  (3)

v =-10,99 N vie. 10,99 N (11 N)

5.4

B
>

)
e

\

o,

Position/Posisie (m)

"ime/Tyd(s)

Checklist/Kontrolelys Marks/
Criteria for graph/Kriteria vir grafiek Punte
Maximum original height indicated as 25 m and height of 2" bounce as 6 m
Maksimum oorspronklike hoogte aangedui as 25 m en hoogte van tweede v
hopasém
Correct shape between 25 mand O m v
Korrekte vorm tussen 25 men 0 m
Graph on x-axis between first reaching the floor and 2™ bounce v
Grafiek op x-as wanneer dit die vioer tref en die 2de hop
Correct shape between 0 m and 6 m. v
Korrekte vorm van grafiek tussen O men 6 m.

1212]  (4)

5.5 Smaller v
Contact time for softer ball is longer v'than for rigid ball
According to FgiAt = Ap, the force exerted by floor on softer ball is
smaller than on the rigid ball. v.
Kleiner
Kontak tyd vir sagter bal is langer v' as vir stewige bal
Volgens Fn.iAt = Ap, is die krag deur die vicer op sagter bal uitgeoefen (3)
kleiner as die op die stewige bal. v . [12.32] [20]
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QUESTION 4/VRAAG 4

4.1 t=0s:
ball starts from rest/bal begin uit rus v
OR/OF
ball starts at O (m-s’ﬂ)/bal begin teen O (m-s’f)

t=0s—-04s:
Falls at constant acceleration/val teen konstante versnelling v

OR/OF
no change in acceleration/geen verandering in versnelling nie

OR/OF
constant increase in velocity/konstante toename in snelheid

t = 0,4 s: Reaches the floor at 4 m-s™' (or4 m-s™’ downwards)/bereik die
vioer teen 4 m-s™ (of 4 m-s afwaarts) v

t = 0,4 s: Bounces back at -3 m-s (or 3 m-s™ upwards)/Bons terug
teen -3 m-s’ (of 3 m-s”opwaarts) v [12.1.2] 4)

4.2 Ay area of triangle =/opperviakte van driehoek = %bh v

%,/\/

0,8 mv’

[12.1.2] (4)

4.3

(m)

02 04 o06o07 'O

Checklist/Kontrolelys Marks/
Criteria for graph/Kiriteria vir grafiek Punte
Correct shape (as shown on graph) v
Korrekte vorm (soos op grafiek aangetoon)
Zero positionat 0,4 s v
Nulposisie by 0,4 s
Maximum position of 2™ bounce smaller than that of
1% bounce
Maksimum posisie van 2de bons is kleiner as die van
1°° bons

[12.1.2] (3)

4.4 Inelastic/Onelasties v
Decrease/change in speed (from 4 m-s'to 3 m-s") v
Afname/verandering in spoed (vanaf 4 m-s' tot 3 m-s")

OR/OF

Decrease/change in kinetic energy during collision

Afname/verandering in kinetiese energie tydens botsing [12.1.2] 2)
[13]

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

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

4th floor, We: Nelson ity, JOHANNESBURG, Gauteng | Tel: +27 11100 2894 /



I
>
i~ == 1

QUESTION 5/VRAAG 5

5.1 Velocity after / snelheid na 30 m:
vi=vZ +2aAy v ltccegt!Aanvaar: o

= 0 + 2(9,8)(50 - 20) v/ Vi=uT+2as/v=utat/s =ut+att

= 2495 ms v A mixture of the two allowed formulae is not
M ' accepted. / ‘'n Mengsel van die twee
erkende formules word nie aanvaar nie.

OR/OF

30 = (0)At + ¥4(9,8) At?

L At=247 s
D =0+ (9,8)(247)v =2425ms'vV [12.2.3] (3)
5.2 Velocity after a further / snelheid na 'n verdere 18,2 m:
Vi =V +2any v Accept | Aanvaar:
=2425% + 2(9,8)(20-1,8) v v =u’+2as/v=u+at
s vy =30,74 m-s’ A mixture of the two allowed
formulae is not accepted.

Vi =vi +alAt v ‘n Mengsel van die twee erkende
3074 =2425+98tv formules word nie aanvaar nie.

~1=066sv

He will not be struck — reaction time is shorter than the time for the
brick to reach his head. / Hy sal nie getref word nie —_reaksietyd is
korter as die tyd wat dit die baksteen neem om sy kop te bereik. v’

OR/OF
Distance fallen in 0,4 s / Afstand geval in 0,4 s:
Ay = V‘At+%n¢\t2 v'=(24,25)(0,4) + ¥5(9,8)(0,4)? v'= 10,45 mv’

Distance above head of supervisor after 0,4 s/ Afstand bo kop van

toesighouerna 0,4 s:20-18-1045=775mvv

He will not be struck — the brick is still 7,75 m above his head./Hy sal

nie getref word nie — die baksteen is steeds 7,75 m bokant sy kop. v’ [12.1.3] (6)

[]
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QUESTION 3
3.1 3seconds/3s Vv [12.1.2]
3.2
Accept the equations:
v=u+at s =ut+lat?
vV +U
s:[ }t vZ=u’+2as
2 A
OPTION 1 OPTION 2

Area between graph and time axis
Ay = (area of triangle)/ %2 bh v’

=1 (3)(29.4) v
=441m

Maximum height above ground:
100+v 44 1=1441m v

Ay —(%}m v OR Ay —[

v
=441 m (43,22m)

Maximum height above ground:
100 +v 44 1 = 144 1 m v (143,22m)

OPTION 3

From edge of cliff to max height
(Upward positive)

v,P =v,? +2aAy v

5 0%2=294% + 2(-9.8)Ay v
LAy =441m

Maximum height above ground:
100 +v 441 =144 1 mv

From edge of cliff to max height)
(Downward positive)

v.l =v.? +2aAy v

. 02=(-29.4)° + 2(9.8)Ay v
S Ay =-441m

Maximum ﬁeight above ground:
100 +v 441 =1441mv
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OPTION 4
From edge of cliff to max height
(Upward positive)
Ay = vAt+1aAt? v
= (29.4)(3) + ¥4(-9.8)(3)* v
=44 1m

Maximum height above ground:
100 +v 441 =144 1 m v (1432 m)

From edge of cliff to max height)
(Downward positive)

Ay = VAt + JaAt® v
=(-29.4)(3) + %4(9.8)(3)° v
=-441m

Maximum height above ground:
100+v 441=1441m v

OPTION §

From max height to edge of cliff
Downward positive

vl =v.?+2any v
(29.4)> = 0% + 2(9.8)Ay v
S Ay=441m

Maximum height above ground:
100 +v' 441 =144 1 mv

OPTION 6

From max height to edge of cliff
Downward positive

Ay = vAt+1aat’ v
(0)(3) + ¥%4(9.8)(3)* v
441 m

Maximum height above ground:
100+v 44 1=1441m v

OPTION 7

Emech (edge of cli = Emech (max height)

(mgh + %2 mv°)a= (mgh + % mvz)B}v/ any equation

m(gh + % v?)a = m(gh + % v%)s

)(100 )+ % (294 v'=(9.8)h +0 v
1441 m v

(9.8
h =

OPTION 8

Whet = AEk

mghcos8 = ¥ m(vi> — vi%) | v any equation
m(ghcos8) = ¥sm(vi” - vi)

(9.8)hcos180° = 15 (02 - (29.4)%) v/
h =441 m (43,22m)

N

Maximum height above ground:
100 +v 441=1441m v

OPTION 9

Emech (edge of chiff = Emech (max height)

(mgh + %2 mv?)a= (mgh + ¥z mv?)s } any equation

m(gh + % v?)a = m(gh + % v")g

0 +%(294)°=(9.8h+0 v
h=441m

Maximum height above ground:
100+v 441 =1441m v
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[122.3] (4)
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3.3
Checklist: Criteria for graph Marks
Correct shape v
t = 3 s at maximum height v
t=6saty=0m v
A Graphstartsaty=0matt=0s v
. 0 3 6 >
_ i ! time (s)
= 5 E e
5 : c I
S ! S |
[} i = 1
8 : 3 :
: o |
0 3 6 g v !

12121 (4)
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OPTION 1:
Upward positive:
Vi = Vi +aAt v
=294v +(-98)(5.23)v
=-21,85m-s ' vdownwards v
OR
vi = 21.85 m's”' vdownwardsv’

Downward positive:

Vi = v+ aAt v
=-294 v+ (9.8)(5.23) v
=21,85m-'s” vdownwards v’

OPTION 2

Ay = VAt +JaAt’
=204 (5,23) + % (-9,8)(5,23)?
=19,73 m

Downward positive:

Ay =v,At+1aAt’
= (-29,4)(5,23) + % (9,8)(5,23)°
=-19,73m

| v'(for both formulae)

| v/ (for both formulae)

2 2
Vi =V, +2aAy
=29.4° v+ 2(-9.8)(19,73) v
~vi=21,85m's" vdownwards v’

| sz = V‘Z + 2aAy
= (-29.4)°> v+ 2(9.8)(-19.73) v
~vi=21,85m's” vdownwards v’

POSITIVE MARKING FROM 3.1
OPTION 3 (Downward motion only)

Downward positive:
Time for downward motion:
(523-3)v =223s

vi = v;+ant v

=0+(9.8)(2.23) v

=21,85m's' vdownwards v

OPTION 4

Downward positive:
Time for downward maotion:
(523-3)v=223s
Ay =vAt+1aat® T~
= (0)(2.23) + ¥ (9.8)(2.23)°
= 2436721 m

| v (for both formulae)

v.o =v,” +2aAy
= (0)* + 2(9.8)(24,36721) v
~vi=21,85ms ' vdownwards v

342

OPTION 1
Upward positive:

At=(523-1)v =423s

POSITIVE MARKING FROM QUESTION 3.4.1

112231  (5)

Avxy =Vx- vy (vector difference)
=.2185-755
= .29 40 m's”"' vdownwardsv’
OR
vxy = 29,40 m-s”v downwardsv’

Vxy = Vxg T Vay
=-21,85 + (-7,55)

A

Vi = Vi +aAt v’ /
=49 +(-9.8)(4.23) v
vi =7.55ms" upwards

2nd Floor, 1B St
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=.29.40 m's ' vdownwardsv’
OR |
vxy = 29.40 m-s” vdownwardsv’

Vxc= Vxy + Vvg
-21,85 = vxy + (7,55)
=.29.40 m's" vdownwardsv
OR
Vxy = 29,40 m-s™' v'downwardsv’
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Downward positive:

At=(523-1)v=423s

Vi = v+ ant v

v = 7,55 m's"' upwards

Vxy = Vxe T Vay
= 21,85+ (7,53)
Vyy = 29.40 m's” v downwardsv’

OPTION 2
Upward positive:

vxy = Vx - Vy (vector difference)
=21,85-(-7,55)
=29.40 m-s” vdownwardsv’

Vxc = Vxy + Vvyg
21,85 = vy + (-7,55)
=2940 m's” vdownwardsv’

At=(523-1)v =423s

Ay = VAt + Laat?
= 49(4,23) + Y% (-9,8)(4,23)
= 119,59 m (upwards)

sz = \»’i2 +2aAy v (for both equations)
= (49)° + 2(-9.8)(119,59) v/
~vi=7,55m's ' upwards

Downward positive:

At=(523-1)v =423s

Ay = VAt +1aAt®
= (-49)(4,23) + 75 (9,8)(4,23)?
=-119,59 m (upwards)

sz = ‘\.,"2 +2aAy v (for both equations)
= (-49)° + 2(9.8)(-119,59) v’
Vi =7,55ms’ upwards

Vxy = Vxg + Vay

= -21.85 + (-7,55)

=-29.40 m's” vdownwardsv’
OR
Vxy = 29.40 ms” v downwardsv’

Vxy = Vx - Vy (vector difference)
=-21,85-755
=-29,40 ms" vdownwardsv’
OR
vxy  =2940 ms' vdownwardsv’

Vxc= Vxy T Vv
221,85 = vy * (7,55)
=.29,40 m's” vdownwardsv’
OR
Vxy  =29,40 m-s' vdownwardsv’

Vxy = Vxe T Voey
= 21,85+ (7,55)
=2940 m's' vdownwardsv’

Vxy = Vx - Vy (vector difference)
=21,85—-(-7,55)
=29,40 m's” vdownwardsv’

VX = Vxy + Vvg
21.85 = vy + (-7.55)
=29.40 m's” vdownwardsv’

[12.1.3]

(5)
[19]
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QUESTION 3

e PENALISE ONLY ONCE FOR NOT ROUNDING OFF FINAL ANSWERS TO TWO
DECIMAL PLACES.

3.1 Gradient of the graph is constant. v'v’ 12121  (2)
3.2 Att=1sv andt=3sv [12.1.2]  (2)
3.3 VAB = VAC + VCB

=-10 +(-10)

=-20m-s’

=20 m's”' v vdownwards v’

OR
Vag = Vac — Vae
=-10-10
=20 ms’
=20 m's”' vvdownwards v

OR
Vag = Va — Vi (vector difference)
=-10 - (10)
=20ms"
=20ms ' vvdownwards v
12121 (3)

34

OFTION 1 Accept:

Ay = VAt +laat? v s=ut+%at’
= (0)(4) + %% (10)(4)*v i v=u+at
=80mv (784 mifa=9_8ms?) V= Ut + 2as

vV +U
OPTION 2 5_[ 2 Jt
v =v’ +2any v
(40)° = (0)* + 2(10)Ayv
Ay=80mv (81,63 mifa=9,8 m-s'2)

Accept formulae if a is replaced with g

OPTION 3

Ay—[v';’i}m«’

- [40;0)J(4)«

= 80 mv

112231 (3)

35 Displacement v'v' / Change in position
Accept: distance [12.2.1] (2)
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3.6

(Accept: v/ Ax / x for distance)

Distance covered by object B Distance covered by object A

Ay =1bh+Ilbv Ay =3bh v
=% (1)(10) + (10)(1)v =% (1)(-10) v" Accept: 2 (1)(10)
=15m =-5m =5m

/

Distance between AandB=15-(-5)=20m v

Accept:
Distance between AandB=15+(5)=20m v

[121.3]  (5)
[17]
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QUESTION 3/ VRAAG 3

3.1 The initial velocity / speed of the camera is the same v
(as that of the balloon).
Die beginsnelheid / spoed van die kamera is dieselfde v (as dié van die
ballon). (1)

3.2 Downward positive:
Afwaarts positief:
Ay =v,At+laat® v
+.92.4 v'=v(6) + 1%(9.8)(6)* v
~vi=-14ms’
vi=14ms'v

Downward negative:

Afwaarts negatief:

Ay = v, At +taat® v

+.-92.4 v'=v(B) + %(-9.8)(6)* v

Vi 1dms 'V (4)

3.3 Upward positive/ Opwaarts positief:

4 e . e . . | Marks/
Criteria for graph/Kriteria vir grafiek: Punte

Correct shape as shown.(straight line
with gradient) v
Korrekte vorm soos getoon. (reguitlyn
) met gradient)
Time/tyd(s) | Graphstartsatv=14m-s"/vat

6 ~|t=0s. v

Grafiek begin by v=14 m-s"/v; by

t=0s.
Graph extends below t axis untilt =6 s. v
Grafiek verleng onder t-as tott = 6 s.
Section of graph below t axis longer
than section above t axis. v
Gedeelte van grafiek onderkant t-as
langer as gedeelte bokant t-as.

-
i
1

o

N
T

Velocity/snelheid (m-s'ﬂ)
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Upward negative / Opwaarts negatief:

1 Criteria for graph/Kriteria vir grafiek: gﬁ;gl
= Correct shape as shown. v
‘-’E’ 14— Korrekte vorm soos getoon.
= Graphstartsatv/vi=-14m-s’'att=0s. v
3 Grafiek begin by viv;=-14m-s' byt=0s.
5 0 Time/tyd (s) | Graph extends above t axis untilt =6 s. S,
S é " | Grafiek verleng bokant t-as tott = 6 s.
> Section of graph above t axis longer than
<_g, section below t axis. v
2 14+ Gedeelte van grafiek bokant t-as langer
as gedeelfe onderkant t-as.
A J (4)
3.4 Option 1/ Opsie 1:
Ax = VAtV
S10v=(2)At Y
LAt=5s Vv
Yes/ Will catch the camera, time is less than
6s. v
Ja / Sal die kamera vang, tyd is kleineras 6 s. v’
Option 2/Opsie 2:
Ax = vAtY
=(2)v(8) v
=12mv
Yes / Will catch the camera, distance covered is greater than 10 m. v
Ja / Sal die kamera vang , afstand afgelé is groteras 10m. v
Option 3 / Opsie 3:
Ax =v,At+1aat® v
S 10 vi= (2)At v+ 74(0) At
LAt=5s Vv
Yes/ will catch the camera, time is less than 6 sv'.
Ja / Sal die kamera vang, tyd is kleiner as 6 s. v
Option 4 | Opsie 4.
Vi ¥V 2
Ax = ( )At JAtY L At=5s Vv
Yes / WI|| catch the camera, time is less than 6 s.v°
Ja / Sal die kamera vang, tyd is kleineras 6 s. v’
Option 5 / Opsie 5:
Vi + Vf 2+2
AX=(—F)At YV =(T)\/6\/ =12mv
Yes / W|II catch the camera, distance covered is greater than 10 m. v
Ja / Sal die kamera vang , afstand afgelé is groter as 10 m. v (5)
[14]
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QUESTION/VRAAG 3

3.1

3.2

3.3

3.4

vi = v;+ ant v |
0=15+ (-9,8)At
At=153s 3)

orloffAy=("""/)Ath  orlof{Ay=(vit+saAt?)
offay=(“22) 1.53} orlofay=(0)(1,53)+%4(9,8)(1.53)

48 m =1147m (3)

viP=v2+2aAy
(0)°=(15)*+2(-9,8)Ay
Ay=11.48 mV =

Time taken to rise is egdal to time taken to fall.
Tyd boontoe is gely aan tyd ondertoe.
tiotaltotaal = 2 X 1,53 . V
=3,06s (2)

The graph of velocity vs time/Die grafiek vir snelheid vs. tyd

X axis (labeled with values as indicated in the graph)v’
X-as (byskrifte met waardes soos aangedui in grafiek)
Y axis (labeled with values as indicated in the graph)v’
Y-as (byskrifte met waardes soos aangedui in grafiek)
shape/vorm v/

15m.s’
Tg 3,06
=0 : t(s)
> 1,53 l
15 m.s’ (3)
[11]
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QUESTION 3/VRAAG 3

3.1

3.2.1

3.2.2

Accepted Labels/Aanvaarde benoemings

Fq/ Fy / force of Earth on stone/weight/mg/gravitational force
Fq/ Fy / krag van Aarde op klip/gewig/mg/gravitasiekrag

I

w v
(1)
Option 1/Opsie 1.
Upward positive/Opwaarts positief: Upward negative/Opwaarts negatief:
Vi =Vj+aAty Vg =V +aAty
0=10 v+(-9,8)At v =-10 v+ 9,8Atv
L At=102s v CAt=102s v
Option 2/Opsie 2:
Upward positive/Opwaarts positief: Upward negative/Opwaarts negatief:
va =V, % 4+ 2aAy \ff2 = vf + 2aAy
= 10 + 2(-9.8) Ayv" ¥'Both 0= (-10)2+2(9,8)ay v | Y Both
formulae/ y=-51m formulae/
j Beide o ’ / Beide
formules
V. +vf formules Ay:{vi TV, ]At
2
5,1_(‘IO+O)M‘/ -5,1=(710+0)At~/
At=102s v At=102s v (4)

POSITIVE MARKING FROM QUESTION 3.2.1 TO QUESTION 3.2.2
POSITIEWE NASIEN VAN VRAAG 3.2.1 NA VRAAG 3.2.2

Option 1/Opsie 1:
Upward positive/Opwaarts positief.

vf2 = Vi2 +2aAy v
0%=10%+2(-9.8)Ay v
LAY=51m

Height/Hoogte =50 + v 5,1
=551mv

Upward negative/Opwaarts
hegatief.

vl =v?+2aAy v

07 = (-10)* + 2(9,8)Ay v
LAy=-51m

Height/Hoogte = 50 + v 5,1
=551myv

2nd Floor, 1B St

4th floor, West Tower, Nelson Man

rea, EAST LONDON, Eastern Cape | Tel: +27 43 74

City, JOHANNESBURG, Gauteng | Tel: +27 11100
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Option 2/Opsie 2: Option 3/Opsie 3.
Upward positive/Opwaarts positief. Consider downward motion/
_ ‘ Beskou afwaartse beweging:.
Ay_[v,Jrvf]m‘/ ou arwa ging
/ Ay = [ i f ]At v
Av=<1°2+0)1:02“ -10+0
Ay = ( Nn,02 v
So=51m
So=-51m
Height =50 + v 5,1
=551mv Height =50 + v 5,1
=551mv
Upward negative/Opwaarts negatief: | Upward negative/Opwaarts
av ) negatief:
Ay:[vlJrvf}m‘/ g o
C 2 Ay:[ = f]m\/
A:>,=(—1O+O)1,02 Y —10+E]
Ay = ( Nn02 v
oAy =-51m
SLo=-51m
Height/Hoogte = 50 + v 5,1 Height/Hoogte =50 +v 5,1
=551mv =551mv (4)
- e . Marks/
Criteria for graph/Kriteria vir grafiek Punte
Correct shape/Korrekte vorm v
Final position lower than initial position. v
Graph ends on x axis./Grafiek eindig op x-as. v
Upward positive/ Opwaarts positief Upward negative/Opwaarts negatief
A -~
— £ >
£ 50 o time/tyd(s)
o) 2]
k% 2
S S
Q c
c o
2 %-50
2 3
D- .
0 time/tyd(s) M
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3.4

Option 1/0Opsie 1

Ay = v,At +%am2 v

1,5v=vi(01)+ %(9,8)(0,‘])2 4

~vi=1451 ms”
L

From maximum height/Van
maksimum hoogte:

tvfz = vi2 +2aAy v
14,512 = (0)* + 2(9,8) Ay v
LAy =10,74 m

T
Height/Hoogte = 55,1 —10,74
=4436m v

Option 2/0Opsie 2
Ay = VAt +%aAt2 v

1,5 =vi(01) + %(9,8)(0,'])2 v

L ovi=14,51 ms”

Downwards from top of tower to top
of window:/Afwaarts van bopunt van
toring tot bopunt van venster

v, =v +2any v

14,517 v = (10)? + 2(9,8) Ay v

LAy =564m

Height/Hoogte = 50 — 5,64
=4436m v

Option 3/Opsie 3
Ay = VAt + %amz v
1,57 =v; (D,1)+%(9,8)(0,1)2v’

~vi=14,51 ms’

From ariginal point of projection:/Van
oorspronklike punt van projeksie

v, =v. +2aAy v
14,517 v=(-10)” + 2(9,8) Ay v
LAy =564 m

Height/Hoogte = 50 — 5,64
=4436 m v

Option 4/0Opsie 4

Vi=Vj+aAt v

30-v;v=v;+98(0.1) v

S Vi=1451ms’

v, =v +2any v

14,517 v = (0)° + 2(9,8) Ay v

LAYy =10,74m

Height/Hoogte = 55,1 — 10,74
=4436m v

2nd Floor, 1B St

4th floor, West Tower, Nelson Man
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QUESTION 3/VRAAG 3

3.1

3.2
3.21

3.2.2

Downward/afwaarts v/

Upwards positive/Opwaarts positief:
vi=v; +alt v

=8 v+ (-9,8)(4) v

=-312ms"
vi=312ms v

Downwards positive/Afwaarts positief:
Vi = V; + alty’

=_8v+ (9,8)g4) v
SVi=312ms v

OPTION 1/OPSIE 1
Upwards positive/Opwaarts positief:
Ay = viAt + VeaAtv
= (8)(4) v + %4(-9,8)(4)* v
=-46,4m

Height of balcony/Hoogte van balkon:
60— 46,4 v=136mY

Downwards positive/Afwaarts positief:
Ay = vildt + YeaAt™’

= (-8)(4) v + ¥(9,8)(4) v

=464 m

Height of balcony/Hoogte van balkon:
60—-464v=136m v

OPTION 2/OPSIE 2
Upwards positive/Opwaarts positief:
Ay = vilt + ¥ aAt v
= (27,13) v (6) v+ ¥ (-9,8)(6)*Y
=-13,62m

Height of balcony/Hoogte van balkon:
=13,62m v

Downwards positive/Afwaarts positief:

Ay = viAt + % aAtV
= (-27,13) ¥ (6) ¥'+ ¥ (9,8)(6)*V
=13,62m

Height of balcony/Hoogte van balkon:
=13,62m v

2nd Floor, 1B St

4th floor, West Tower, Nelson Man

(1M

4)

®)
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3.3 OPTION 1/OPSIE 1
Upwards positive/Opwaarts positief:

2713}

0 Timeltyd(s)

Velocity/snelheid (m-s™)
(=]

-31,2
o o . Marks/

Criteria for graph/Kriteria vir grafiek: Punte
Shape has two parallel lines with a gradient. v
Vorm het twee ewewydige lyne met gradient.
First part of graph starts atv=8m-s' att=0s v
Eerste deel van grafiek begin by v=8m-s' byt=0s.
Positive marking from QUESTION 3.2.1:
Positiewe nasien vanaf VRAAG 3.2.1:
First part of the graph extends below the x axis until v =-31,2 m-s™ v
att=4s.
Eerste deel van die grafiek verleng onder x-as tot v =-31,2 m-s’’
byt=4s.
Graph is discontinuous and object changes direction at 4 s. v
Grafiek is nie kontinu nie en voorwerp verander van rigting by 4 s.
Second part of graph starts at v=27,13m-s ' att =4 s. v
Tweede deel van grafiek begin by v=27,13 m-s”’ byt=4s.
Second part of graph extends below the x axis untilt =10 s. v
Tweede deel van grafiek verleng onder x-as tot t =10 s.
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OPTION 2/OPSIE 2
Upwards negative/Opwaarts negatief:

rF
31,2
‘Tm
£
2
£ Time/tyd(s)
g o0 - =
2 10
>
."§
S 8
-27,13
\ 4
Criteria for graph/Kriteria vir grafiek: Marks
Punte
Correct shape as shown (two parallel lines). v
Korrekte vorm soos aangetoon (twee ewewydige lyne).
First part of graph starts atv=-8 m's ' att=0s v
Eerste deel van grafiek begin by v=-8ms' byt=0s
Positive marking from QUESTION 3.2.1.
Positiewe nasien vanaf VRAAG 3.2.1.
First part of the graph extends above the x axis until v=312 m-s™ v
att=4s.
Eerste deel van die grafiek verleng bokant x-as totv = 31,2 m-s’
byt=4s.
Graph is discontinuous and object changes direction at 4 s. v
Grafiek is nie kontinu en voorwerp verander van rigting by 4 s.
Second part of graph starts atv=-27,13 m's” att=4s. v
Tweede deel van grafiek begin by v=-27,13m's ' byt=4s.
Second part of graph extends above the x axis untilt = 10 s. v
Tweede deel van grafiek verleng bokant x-as tot t = 10 s.

(6)
[16]
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QUESTION 3/VRAAG 3
3.1 15ms’' v 1)
3.2 OPTION 1/OPSIE 1

Inelastic v
Q The speed/velocity at which the ball leaves the floor is less / different than that
" at which it strikes the floor. OR The speed/velocity of the ball changes during
the collision. v
Therefore the kinetic energy changes/is not conserved. v

Onelasties

Die spoed/snhelheid waarteen die bal die vicer verlaat is kleiner / verskillend
as dit waarteen dit die vioer tref. OF Die spoed / snelheid van die bal verander
gedurende die botsing.

Die kinetiese energie verander/bly nie behoue nie.

OPTION 2/OPSIE 2 OPTION 3/OPSIE 3
Collision is inelastic. v Collision is inelastic.
Q Botsing is onelasties Q Botsing is onelasties. v/

AK = vamv? - Vamv? Kr = Yamv?

= %4(0,15)(15)* - %4(0,15)(20)* = %(0,15)(15)*

=-13,13J =16,88 J v
KiZKi/ AK#Z0 v Ki=1/2mV|2
‘ = %4(0,15)(20)*

=30J
Ki# Ki/AK#0 vV (3)

33 OPTION 1/OPSIE 1
viZ = Vi‘ + 2alyv’

(20)% v'= (10)* + 2(9,8)Ay v/

L Ay=1531mvY

OPTION 2/OPSIE 2

Wnet =AKV

FretAycos 0 = 15 m(vf2 - Viz)

m(9,8)Aycos0° v = ¥ m(20° — 10%) v/

Ay=1531m Y

OPTION 3/OPSIE 3

(Ep *+ Ex)top = (Ep + Ek)bottom } v'any onelenige een
(mgh +% mvz)top = (mgh +% mvz)botlom

m(9,8)h + ¥xam(10)? v'= m(9,8)(0) + ¥2m(20)* v/

h=1531mv

OPTION 4/OPSIE 4

ve = v + alt

20 = 10 + (9,8)(At) v

L At=1,02s

¢
Ay = vilit + Vsalt?
= (10)(1,02) v + ¥5(9,8)(1,02)* v/
L Ay=153m v
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3.3.2

= 1

OPTION 5/OPSIE 5

ve = vi + alit
20 = 10 + (9,8)(At) v
L At=102s

X

Vv, +V
Ay =| - f]At
v=(%5

A

Ay:[10+20] /(1,02) v

S Ay=153m v

OPTION 6/OPSIE 6

vi = v; + ait
20 =10 + (9,8)(At) v
s At=102s
\

Height = area between graph & t axis
Hoogte = opperv. tussen grafiek & t-as

= Ys(sum || sides)h,

=7(10 + 20) v1,02 v

=153 mv

=153 m v

OPTION 7/OPSIE 7

v = v; + alit
20 =10 + (9,8)(At)
S At=102s

\
Height = area between graph & t axis
Hoogte = oppetrv. tussen grafiek & t-as
=Ib + ¥5bh = %(10 + 20)1,02
(1,02)(10) v + ¥2(1,02)(10) v
=153 mv

OPTION 8/OPSIE 8

Fne[ =ma

2 2
mg = m(vf —Yi J\/
2AX

2 4n2
(0,15)(9,8) v =(0,15) {M]/

2AX
Ax=1531mv

F.aAt=Ap

FeAt=mv,—mv, »v'Any one/Enige een

Ap = mvs - my;
=0,15(-15 - 20) v
=-525N-s (or-525kgm-s")

Magnitude/Grootte = 5,25 N's or 5,25 kgm-s™'v

2nd Floor, 1B St

4th floor, West Tower, Nelson Man

rea, EAST LONDON, Eastern Cape
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3.3.3 |OPTION 1/ OPSIE 1

Displacement from floor to max. height/ Verplasing van vioer na maks.
hoogte:

viZ = viZ + 2alyv

(02 = (-15Y + 2(9.8)Ay ¥

oAy =-1148m

Total displacement / Totale verplasing
=-11,48+153 Vv
=3,82mv /3,83 m

OPTION 2/ OPSIE 2

vi = v + alit
0 =-15+ (9,8)At
At=153s v

Ay = viAt + V5 aAt?
= (-15)(1.53) + % (9.8)(1.53%v
=-11,48m

Total displacement / Totale verplasing
=-1148+153 Vv

=382mYv
OPTION 3/ OPSIE 3
vi = v; + alit
0 =-15+(9,8)At
At=153s Y
Vi +V
Ay = 25T At
’ [ 2 J
_ (0+(15)J(1153)/
2
=-11,48 m
Total displacement / Totale verplasing
=-1148+153 Vv
=382mYv
OPTION 4/ OPSIE 4
vi = v + alt

0 =-15+ (9,8)At
At=153s v
Area =% bf\
=% (1,53)(-15) v/
=-1148 m

Total displacement / Totale verplasing
=-1148+153 Vv
=3,82mY
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OPTION 5/ OPSIE 5

Enmnitiaty = Eminan .

(Ep + Ek)lnit\al = (Ep + Ek)ﬂnal }/Any one /Emge een
(mgh + V2 mV?)inigar = (Mgh + % mv?)ngy

(0,15)(9.,8)(0) + % (0,15)(15)% = (0,15)(9,8)h + ¥ (0,15)(0)2_'/
h=11,48m

Total displacement / Totale verplasing
=1531-1148v =383 m VY

OPTION 6/OPSIE 6

Wnet = AK v

FretAycos 8 = V2 m(Vf2 — Vizg

m(9.8)Avcos180° = % m(0%—15%) v

N
o
w

Ay=1148m
Total displacement / Totale verplasing
=15,31-11,48 v
=383mY
OPTION 7/OPSIE 7
Fne] = ma
2 2
mg = m[vf —V J\/
2AX
0% —(-15)?
0,15)(9,8) =(0,15) | —————— |
(0.15)(9.8) =(0,15) [ o
Ax=-11,48 m
Total displacement / Totale verplasing
=15,31-11,48 v
=3,83mY (4)
34
0 t time/tyd (s) 0 t time/tyd (s)
| OR/OF \

position (m)
posisie (m)
position (m)
posisie (m)

Marking criteria for graph:/Nasienriglyne vir grafiek:
Correct shape as shown for first part./Korrekte vorm soos aangetoon vir eerste deel. | v
Correct shape as shown for the second partuptot/ 2,55 s.
Korrekte vorm soos aangetoon vir tweede deel t/ 2,565 s.
Graph starts at -15,3 m at t = 0 s./Grafiek begin by -15,3mbyt=0s. v
Maximum height after bounce at time t/ 2,55 s./Maksimum hoogte na bons by tyd t./
2,65 s.

Maximum height after bounce less than 15,3 m./Maksimum hoogte na bons kleiner
as 15,3 m.

\

(4)
[19]
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QUESTION/VRAAG 3

3.1 Gravitational acceleration (g)/gravitasieversnelling (g) [12.21] (1)

3.2 12m.s'up/op+ [12.1.3] (1)

3.3 3.3.1 ltis atits highest position/by sy hoogste punt \ [12.1.3] (1)
3.3.2 on the ground/op die grond \ [12.1.3] (1)

3.3.3 maximum height after it has bounced/maksimum hoogte
na die bons [12.22] (1)

3.4 3.4.1 Area under the graph/Area onder grafiek = b x h \
=% (3-1.24)17) V=% (1,24)(12) ¥
= 14,96 — 7,44
=7,52m+ [12.1.3] (4)

3.4.2 Area under the graph/Area onder grafiek =% b x h
=% @4,7-3)V(17)
=14,45m~ [12.1.3] (3)

3.5 FretA t = Ap
=m (V- Vi) T +
=150 x 102 (17 = (-17)V
150 x 107 (34)
5,1 kg.m.s" V up / op [12.1.3] (3)

3.6 y (m) ~

7,52

t(s)
1,24

1 mark for the shape of the graph (going up then bouncing back
up)/ 1 punt vir die vorm van die grafiek (gaan op, bons dan terug
op)

1 mark for the height of the bounce equal the height of throw/
1 punt vir die hoogte van die bons gelyk aan die hoogte van die
gooi
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1 mark for not starting aty = 0 (y= 7,52)
1 punt in die nie begin by 'y =0 (y=7,52)

(-1 mark if both axes are not labelled)
(-1 punt indien beide asse nie benoem nie) [12.1.3] (3)
[18]

QUESTION 3/VRAAG 3

3.1 Free fall/Vrye val

ACCEPT/AANVAAR

Vertically accelerated motion/projectile motion.

Vertikale versnelde beweging /projektielbeweging (1)
3.2.1 Downward motion as positive Notes /| Aantekeninge

Afwaartse beweging as positief Accept/Aanvaar

g or/ofa

Ay = VAL + % aAty AX = VAL + %% aAtv

30v = v, (1.5) + % (9.8)1.52 v s=ut+Yat

vi=12,65ms'v

Upward motion as positive

Opwaartse beweging as positief

Ay = ViAt + ¥ aAtiv

-30v = v, (1.5) + ¥ (-9.8) (1.5 v

vi=12,65ms v (4)
3.2.2 | OPTION 1/OPSIE 1 Notes / Aantekeninge

Positive marking from QUESTION 3.2.1 | For/Vir XB

Positiewe nasien vanaf VRAAG 3.2.1
Accept/Aanvaar

gorfofa

Downward motion as positive P
Vi =u" +2as

Afwaartse beweging as positief

The height must be written down in

2 .,2
=v:© + 2aAyv :
Vi =V 2aAy order to score the final mark.

2 = /
12’§5 V= 0; 2(9.8) Ayv Die hoogte moet neergeskryf word
Ay =8,16m om die finale punt te kry.

Height/Hoogte XC = XB + BC
(30 +8,16) =38,16 m
Height is/Hoogte is 38,16 mv’
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Upward motion as positive
ngaartse beweging as positief
Vit = viZ + 2aAyv

(-12,65)* v'= 0 + 2(-9.8) Ayv’
Ay=-8,16 mv

Height/Hoogte XC = XB + BC
(-30) +(- 8,16) =-38,16 m

Height is /Hoogte is 38,16 m) v/
(5)

OPTION /OPSIE 2 Notes / Aantekeninge
Positive marking from QUESTION 3.2.1 Start with time for XB

Positiewe nasien vanaf VRAAG 3.2.1 Begin met tyd vir XB
Accept/Aanvaar

g or/ofa
v=u+at

v2 =12 + 2as
s=ut+%at

Downward motion as positive
Afwaartse beweging as positief
VB = Vx + aAtv
12.65 =0 + 9.8AtV
At=129s
Ay = viAt + 7% aAt?v

=0+ (9.8(1.29)%
Ay=8,15m
Height/Hoogte XC = XB + BC
(30 +8,15) =38,15 mv

Upward motion as positive
Opwaartse beweging as positief
VB = Vx + aAtv
-12,65 =0 + (-)9.8Atv
At=129s
Ay = VAt + % aAtv

=0+ % (-9.8(1.29
Ay =-8,15m
Height/Hoogte XC = XB + BC
(-30) + (-8,15) = 38,15 mv’ (5)
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OPTION 3/OPSIE 3 Notes | Aantekeninge
Positive marking from QUESTION 3.2.1 start with velocity at C
Positiewe nasien vanaf VRAAG 3.2.1 Accept/Aanvaar
g orfofa
. L v = u+at
Downward motion as positive V= 12 + 2as

Afwaartse beweging as positief

_ v The height must be written down in

Ve =vp * aAt order to score the final mark.
=1265+98(15) v Die hoogte moet neergeskryf word
) 27,21}5 m-s om die finale punt te kry.

ve© = vy + 2aAyv

(27.35Y2= 0 + 2(9.8) Ayv

LAy =38,16 m

Height is /Hoogte is 38,16 mv’

Upward motion as positive
Opwaartse beweging as positief

Ve = vg + aAty’
=-12.65+ (-9.8) (1,5) v
=2735m's’
ve? = vy + 2aAyv
(-27.35)2 =0 + 2(-9.8) Ayv

LAy =-38,16 m
Height/Hoogte = 38,16mv’ (5)
OPTION 4/OPSIE 4 Notes / Aantekeninge
Positive marking from QUESTION 3.2.1 AcceptiAanvaar ,
Positiewe nasien vanaf VRAAG 3.2.1 mgh; + 72 mv;” = mgh; + 2 mv;
AU + AK =0V Take point B as the zero position
(mgh + 0) v = 0 + (% m(12,65)2)v andXH=h -
h=816mv )!\ézef?hpunt B is nul posisie en
XC=h+30 -

= (30 +8,16)

= 38,16 mv’ (5)
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3.3 | OPTION 1/0PSIE 1 Notes | Aantekeninge
Criteria/Kriteria Mark/Punt
For each line correctly
drawn as shown Vv
A Vir elke lyn korrek
geteken soos getoon
Both axes correctly
labelled v
Beide asse korrek
benoem

)

2

> Accept/Aanvaar

Only 2 marks for this answer/Slegs 2
punte vir hierdie antwoord

Acceleration/Versnelling
S

Acceleration/Versnelling (m-s?)
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OPTION 2/0OPSIE 2 Notes / Aantekeninge
Criteria/Kriteria Mark/Punt
For each line
correctly drawn as
A shown v
Vir elke lyn korrek
geteken soos getoon
Both axes correctly
labelled

Beide asse korrek
benoem

Y t > Only 2 marks for this answer/Slegs 2
(s) punte vir hierdie antwoord

Acceleration/Versnelling (m-s)
(=]

Acceleration/Versnelling (m's™)
@

(3)
[13]
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