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QUESTION 4 /VRAAG 4

4.1 Marking criteria/Nasienkriteria
If any of the underlined key words/phrases in the correct context is omitted deduct
1 mark/Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.
In an isolated system the total (linear) momentum is conserved/remains
constant. v'v' (accept closed system)
In 'n geisoleerde sisteem bly die totale (lineére) momentum behoue/
konstant. v'v" (aanvaar geslote sisteem)
ACCEPT FOR 1 MARK/AANVAAR VIR 1 PUNT
The total (linear) momentum before collision is equal to the total (linear)
momentum after collision provided the system is isolated/the net external
force on the system is zero.
Die totale (lineére) momentum voor ‘n botsing is gelyk aan die totale (lineére)
momentum na botsing mits die stelsel geisoleer is/die netto eksterne krag op
die stelsel is nul.
(2)
4.2.1 OPTION 1/OPSIE 1
RIGHT AS POSITIVE/REGS AS POSITIEF:
dPi =3 ps ,
MAVaAi + MBVR; = MAVas + MpVes v"Any one/Enige een
MAVai + MaVe; = (Ma + Mp)V¢
(7,2)(0,4)+(0)= (7,2 +53)vf v
vi=0,23m-s v
LEFT AS POSITIVE/LINKS AS POSITIEF:
> Pi = 2 pr .
MAVA + MaVei = MaVar + mBVBf}\/ Any one/Enige een
MAVai + MpVe; = (Ma + Mp)V¢
(7,2)(-0,4)+ (0)= (7,2 +53)v; vV
vi=-0,23
~vi=023ms’ v
OPTION 2/OPSIE 2
RIGHT AS POSITIVE/REGS AS POSITIEF
AptrolleyA i 'Aptrolley B \/Any one/Enige een
Ma(Var — Vai) = — mg(Ver — Vai)
(7,2)(vi—0,4) == (53)(vs—0) v
vi =0,23m's" v
LEFT AS POSITIVE/LINKS AS POSITIEF
APtroliey A i —APtrolley B } v'Any one/Enige een
Ma(Vaf — Vai) = —mp(Vaf — VB;)
(7,2)(vi+0,4)=—(53)(vy—0) v
vi=—0,23
~vi=0,23ms"v (3)
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POSITIVE MARKING FROM QUESTIONS 4.2.1.
POSITIEWE NASIEN VANAF VRAAG 4.2.1.

OPTION 1/OPSIE 1
RIGHT AS POSITIVE/
REGS AS POSITIEF:

FretAt = Ap v'Any one/
FreAt = m(vs — v;) | Enige een
Fret (0,02) =7,2(0,23-04) v
Fret = —61,2
o Fret =61,2N Vv
(60,95 N to/tot 61,2 N)

Force of B on A/Krag}van B op A:

LEFT AS POSITIVE/
LINKS AS NEGATIEF:

FretAt = Ap v'Any one/
FretAt = m(vs — v;) JEnige een
Fret (0,02) =7,2(-0,23+0,4) vV
Fret=61,2N v
(60,95 N to/tot 61,2 N)

Force of B on A/Krag?van B op A:

OPTION 2/OPSIE 2
RIGHT AS POSITIVE/
REGS AS POSITIEF:

FretAt = Ap v'Any one/
FretAt = m(vs — v;) | Enige een
Fret (0,02) = 5,3(0,23-0) v
Fret = 60,95 N v
(60,95 N to/tot 61,2 N)

Force of A on B/Krag}van A op B:

LEFT AS POSITIVE/
LINKS AS POSITIEF:

FretAt = Ap v'Any one/
FretAt = m(vs — v;) | Enige een
Fret (0,02) =5,3(-0,23 - 0) v
Fret = -60,95
o Fret =60,95 N v
(60,95 N to/tot 61,2 N)

Force of Aon B/Kra?van A op B:

OPTION 3/OPSIE 3
RIGHT AS POSITIVE/REGS AS
POSITIEF
A:
Vv, =V + aAt
0,23=04 + a(0,202)
a=-8,5 m-s

F =mav

=-61,20
Fnet = 61,20 N /

LEFT AS POSITIVE/LINKS AS
POSITIEF
A:
V.=V + aAt
-0,23=-04 + 320,02)
a=8,5 m-s

=61,20N
F net = 61,20 N\/

OPTION 4/0OPSIE 4
RIGHT AS POSITIVE/REGS AS
POSITIEF
B:
V. =V + aAt
0,23 =0 +a(0,02)
a=115ms

I:net =ma v
=(5,3)(11,5) v
=60,95N

F net = 60,95 NV

LEFT AS POSITIVE/LINKS AS
POSITIEF
B:
V. =V + aAt
-0,23 =0+ a(0,02)
a=—-115m-s

Fnet =ma v
= (6,3)(=11,5) v
=-60,95 N

F net = 60,95 NV’
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QUESTION 4/VRAAG 4

4.1

4.2.1

422

Copyright reserved/Kopiereg voorbehou

Marking criteria/Nasienkriteria

If any of the underlined key words/phrases in the correct context is omitted deduct
1 mark./Indien enige van die onderstreepte sleutelwoorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

In an isolated/closed system the total (linear) momentum is
conserved/remains constant. v'v’

In ‘'n geisoleerde/geslote sisteem bly die totale (lineére) momentum
behoue/konstant.

OPTION 1/OPSIE 1
EAST AS POSITIVE/OOS AS POSITIEF

2 Pi=2 pr

MyVix + MyViy = MyVix + MyVyy v'Any one/Enige een

(1,2)(8) v + (0,5)(0) = (1,2)(4) + (0,5)(vs) v
SV = 9,6 m'S-1 v

WEST AS POSITIVE/WES AS POSITIEF
> Pi=2 pr } v .
MVix + MyViy = MV + MyVey Any one/Enige een
(1,2)(-8) v + (0,5)(0) = (1,2)(-4) + (0,5)(vs) v
Vy=-9,6m.s”
“Vy =9,6msV

OPTION 2 /OPSIE 2
EAST AS POSITIVE/OOS AS POSITIEF
Dpx = - Dpy }, .
MVt —Vxi) = - M(Vyt - Vy) Any one/Enige een
1,2(4 -8) v=-0,5(v¢-0) v
o Vi = 9,6 m-s’ v

WEST AS POSITIVE/WES AS POSITIEF
Apx = - Apy
M(Vxf = Vi) = = M(Vys - Vyi)
1.2(-4 +8)Y = - 0,5(v;-0) v
vy =-9,6m.s”
“Vy=96ms’ v

v" Any one/Enige een

OPTION 1/OPSIE 1

EAST POSITIVE/OOS POSITIEF: WEST POSITIVE/WES POSITIEF:
For X/Vir X: For X /Vir X:
FretAt = Ap v FretAt = Ap v Anv one/
FretAt = m(vs - vi) EA;%eo 22/17 FretAt = m(vs - vi) Eniée een
Fret(0,1) = 1,2(4-8) v Fret(0,1)=1,2(-4 +8) vV
Fret=-48 NV ~Fret=48 NV
o Fret =48 N v
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OPTION 2/OPSIE 2
POSITIVE MARKING FROM QUESTION 4.2.1.
POSITIEWE NASIEN VANAF VRAAG 4.2.1.
EAST AS POSITIVE WEST AS POSITIVE
OOS AS POSITIEF WES AS POSITIEF
For Y/\Vir Y: For Y/\Vir Y:
I:netAt = Ap Any one/ FnetAt = Ap ‘/Any one/
FretAt = m(vs — Vi) | Enige een FretAt = m(vi —v;) J Enige een

Fret (0,1) = 0,5(-9.6 = 0) v
Fret=-48 N
o Fret =48 N vV

Fue (0.1) = 0.5(9.6 - 0) v
Fret =48 N v

OPTION 3/OPSIE 3

EAST AS POSITIVE for X
OOS AS POSITIEF vir X

vi = v; + alit
4=-8+a(0,1)
a=-40 m-s™
Fret =ma v
Fret = (1,2)(-40) v
Fret =-48 N
s Fret =48 N vV

WEST AS POSITIVE for X
WES AS POSITIEF vir X
vi = v; + alit

4=8+a(0,1)
a=40m-s>

Fret =ma v’
Fnet = (1 ,2)(40) ‘/
Fnet = 48 N\/

OPTION 4/OPSIE 4
EAST AS POSITIVE for X
OOS AS POSITIEF vir X

A —(W+W)m
*“\ 2

Ax=(8;4)wj)

Ax=0,6m
FretAXcOsO = Vamvy? — Vamvi? v/

Fret(0,6)c0s180° = ¥4 (1,2)(4)° = 4 (1,2)(8)°*Y

Fnet = 48 N \/

WEST AS POSITIVE for X
WES AS POSITIEF vir X

A —(W+w)m
T\ 2

-8-4
IELEA T
Ax=-0,6m

FretAXcos = Ysmve — smvi? v/
Fret(0,6)c080° = ¥5(1,2)(-4)* — ¥5(1,2)(-8)*v
Fret=-48 N v
~ Fret =48 NV

OPTION 5/OPSIE 5

. Ay
Gradient =—
AX

_Av
At
_4-8
0,1
=-40 m-s®
Fnet = ma \/
Fnet = (1 ,2)('40) ‘/
Fnet = '48 N
Fnet = 48 N ‘/
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POSITIVE MARKING FROM QUESTION 4.2.1/
POSITIEWE NASIEN VANAF VRAAG 4.2.1.

OPTION 1/OPSIE 1
Inelastic/onelasties v’

Ek = 1/zmv2 v

Y Exi = Vamyvx® + Vamyvyi®

= %(1,2)(8)* + 0 v/
=384J

Y Ex=Yemxvxi + Yamyvyf
= %5(1,2)(4)° + ¥(0,5)(9,6)* v
=32,64J

YEW#Y EwY

OPTION 2/OPSIE 2 (Change in Eytota total /verandering in Extotaal))
Inelastic/onelastiesv’

Ey = 5mv? v

AE, (X) = vamv; - Ymv?

= %(1.2)(4) — %(1.2)(8) ¥
=-28,8J

AE,(Y) = YamVf - Vemv?

= 14(0,5)(9,6)’ — %(0,5)(0)
=23,04 J

AE,(X) # AE (Y) ¥

Note/Aantekening:
If candidate starts with conservation of kinetic energy/Indien kandidaat begin

C . 4
met behoud van kinetiese energie: max/maksE

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©

Please turn over/Blaai om asseblief



Downloaded From:

Physical Sciences P1/Fisiese Wetenskappe V1 16 DBE/2022
SC/NSC/SS/NSS — Marking Guidelines/Nasienriglyne

QUESTION 4 /VRAAG 4

4.1 A system on which the resultant/net external force is zero./'n Sisteem waarop
die resultante/netto eksterne krag nul is. v'v' (2 or/of Q)
4.2 1. According to Newton 3" Law v the rocket exerts a force on the toy cart to
the left/opposite to direction of motion. v/
OR

2. The toy cart exerts a force on the rocket to the right v'and the rocket exerts
a force on the toy cart to the left/opposite to direction of motion. v
OR

3. The rocket experiences a change in momentum to the right v, the toy cart
experiences a change in momentum to the left. v’

OR

4. ADioy cart = ~ADProcket ¥V

OR

5. Total momentum is conserved / remains constant. v’
The momentum of the rocket increases. Therefore, the momentum of the
toy cart must decrease. v

OR

6. The rocket experiences an impulse to the right v therefore, the toy cart
experiences an impulse to the left. v

OR

7. Impulserocket = -IMpulsetoy cart V'V’

1. Volgens Newton se derde wet v' oefen die vuurpyl 'n krag op die
speelgoedwaentjie na links uit/ teen die bewegingsrigting. v’
OF

2. Die speelgoedwaentjie oefen 'n krag op die vuurpyl na regs v en die
vuurpyl oefen ‘n _krag op die speelgoedwaentjie _na links/teen die
bewegingsrigting v'.

OF

3. Die vuurpyl ondervind 'n verandering in _momentum na regs v, die
speelgoedwaentjie ondervind 'n verandering in momentum na links. v’

OF

4. APspeelgoedwaentiie = ~APvuurpyi

OF

5. Totale momentum bly behoue. v
Die_ momentum van die vuurpyl neem toe. Dus moet die momentum van
die speelgoedwaentjie af neem. v’

OF

6. Die vuurpyl ondervind 'n _impuls na regs v dus ondervind die
speelgoedwaentjie 'n impuls na links. v’

OF

/. ImpUIsvuurpy/ = 'lmpU/Sspeelgoedwaentjie vV
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4.3 OPTION 1/OPSIE 1
RIGHT AS POSITIVE/REGS AS POSITIEF

2Pi = 3P _
(M14+ M)Vi = MyVie+ MoV v'Any one/Enige een
mv; = mMqVqs+ MaVos
(20 + m)2,5 v'= 20(0,6) v'+ my(30) v
mp = 1,38 kg 4
LEFT AS POSITIVE/LINKS AS POSITIEF

i = f

(mq+ m%)?,i = %?\,1 £+ MoV }\/ Any one/Enige een
mv; = MqV4s + MaVos

(20 + my)(-2,5) v'= 20(-0,6) v+ my(-30) v
myo = 1,38 kg v

OPTION 2/OPSIE 2

RIGHT AS POSITIVE/REGS AS POSITIEF

Aptoy cart/speelgoedwaentjie = 'Aprocket/vuurpyl

M1(Vih = Vi) = - Ma(Va() - Va()
(20) v(0,6 —2,5) v =-(m)(30-2,5) v

v'Any one/Enige een

m, = 1,38 kg v

LEFT AS POSITIVE/LINKS AS POSITIEF

Aptoy cart/speelgoedwaentjie = 'Aprocket/vuurpyl } v Any one/ Enige een
M4 (Ve — Vi) = - Ma(Va) - Vo))

(20) v[-0,6 = (-2,5)] vV = - (M)[(-30—=(-2,5)]

my = 1,38 kg v (5)
[9]
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QUESTION 4/VRAAG 4

41 Marking criteria/Nasienkriteria

If any of the underlined key words/phrases in the correct context is omitted deduct
1 mark. /Indien enige van die onderstreepte sleutel woorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

NOTE/LET WEL

If “total” is omitted: minus 1 mark / Indien “totaal” uitgelaat is: minus 1 punt

A collision in which both the total momentum and total kinetic energy are
conserved.v'v’

'n Botsing waar die totale momentum en die totale kinetiese energie behoue

bly. (2)
4.2 OPTION 1/0OPSIE 1
Y Exi = > Eks

Vamav 2 + Yampvs = Yamyv? + YampvZ, - Y'Any one/Enige een

Vemyv i, + emyvi = Yamyg + emyv

%(10)(2)° + V(22 v =0+ 36 v

vy=+4ms’

v,=4mss' v west/wes v ACCEPT/AANVAAR: left/links
OPTION 2/OPSIE 2

Exi = %5 myvi’

36 =% (2) Vi

vi=6m-s’

> Pi = >ps

M{Vai + MaVar = Myvqr+ Movar) L ¥ ANy one/Enige een

MyVyi + MyVyi = MxVys + MyVys

(10)(2) + (2)vy v =0 + (2)(6) vV

vy=-4ms’"

vy=4ms'v west/wesV ACCEPT/AANVAAR: left/links
OPTION 3/OPSIE 3

EKi =% myvf2

36 = % (2) vi

vi=6ms’

Apx = -Apy } v'/Any one/Enige een

Mx(Vxs = Vxi) = - My(Vypd Vi)

(10)(0 —2)v =-(2)(6 — vv) v

Vyi = -4 m-s'1

vy=4ms'v west/wes” ACCEPT/AANVAAR: left/links (5)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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POSITIVE MARKING FROM QUESTION 4.2 FOR Y; OPTIONS 1, 3 and 6
POSITIEWE NASIEN VANAF VRAAG 4.2 VIR Y; OPSIES 1,3 en 6

DBE/November 2021

OPTION 1/OPSIE 1

EAST POSITIVE/OOS POSITIEF:

For Y/VirY: For YIVirY:
FretAt = Ap v'Any one/ FretAt = Ap v'/Any one/
FretAt = m(vs — vi)_S Enige een FretAt = m(vi — v;) Enige een
Fret (0,1) = 2{6 - (-4)} v Fret (0,1)=2(-6-4) v
Fret =200 N v Fnet =-200 N

Fret =200 N v

WEST POSITIVE/WES POSITIEF:

OPTION 2/OPSIE 2

EAST POSITIVE/OOS POSITIEF:

For X/Vir X: For X/Vir X:

FretAt = Ap } v'Any one/ FretAt = Ap v'Any one/
FnetAt = m(vf — Vi) Enige een FnetAt = m(vf = Vi) Enige een
Fret (0.1) = 10(0 -2) v Fret (0,1) = 10{0 - (-2)} v

Fret =-200 N Fret =200 N v

Fret =200 N v/

WEST POSITIVE/WES POSITIEF

OPTION 3/OPSIE 3

EAST POSITIVE/OOS POSITIEF:

For YIVirY: For YIVirY:

vi = v; + alit vi = v + alit

6=-4+a(0,1) -6 =4 +a(0,1)

a =100 m's™ a=-100 m's?

Fret =ma v’ Fret =ma v/
=2(100) v =2(-100) v
=200 N v =-200 N

Fret =200 N v

WEST POSITIVE/WES POSITIEF

OPTION 4/OPSIE 4

EAST POSITIVE/OOS POSITIEF:

WEST POSITIVE/WES POSITIEF

For X/Vir X: For X/Vir X:
vi = v + alit vi= v + alit
0=2+a(0,1) 0=-2+a(0,1)
a=-20 m's™ a=20m-s?
Fret =ma v’ Fret =ma v’
=10(-20) v =10(20) v
=-200 N Fret =200 N v
Fret =200 N v
OPTION 5/OPSIE 5
EAST POSITIVE/OOS POSITIEF:
For X/Vir X:
vi= v + alit Vi = vi2 + 2al\x (Vf ;V j
4 — (9)2 (0 + j
0=2+a(0,1) 0 =(2)° + 2(-20)Ax —
a=-20m's? Ax=0,10 m =0,10
Whet = AE, v
FretAXCosB = 5 m(vé — vi%)
Fret(0,1)c0s180° = %% (10)(0* = 2%) v/
Fret =200 N v

Copyright reserved/Kopiereg voorbehou
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OPTION 5/OPSIE 5
WEST POSITIVE/WES POSITIEF:

For X/Vir X:
vi=v; + alt V2 = viZ + 2alx Ax = (Vf ;V‘ jAt
0=-2+2a(0,1) 0 = (-2)? + 2(20)Ax = (#J (0,1)
a=20m-=s? Ax =-0,10 m =-0,10 m

Whet = AEK 4

FretAXcosO = V5 m(vi — vi?)
Fret(0,1)c0s180° = ¥ (10)(0% — 2%) v/
Fnet = 200 N ‘/

OPTION 6/OPSIE 6
EAST POSITIVE/OOS POSITIEF:
For Y/VirY:
vi=v; + alt Vi = vi2 + 2alx (Vf ;V )
6 =-4+a(0,1) (6)? = (-4)% + 2(100)Ax (6—j 1)
a =100 m-s™ Ax=0,10 m =0,10

Whet = AEk v

FretAXcosB = V5 m(vé — V%)
Fret(0,1)c080° = % (2)(6% — (-4)3) v/

Fret = 200 N v/
OPTION 6/OPSIE 6
WEST POSITIVE/WES POSITIEF:
For Y/VirY:
vi=v; + alit Vi = vi? + 2alx Ax = (Vf ;V‘ )At
6=4+2a(0,1) (-6)% = (4)? + 2(-100)Ax = (‘6; j(o,1)
a=-100 m-s™ Ax =-0,10 m =-0,10 m

Wiet = AEK v
FretAXcosB = V5 m(vé — V%)
Fret(0.1)c0s0° = % (2)((-6)2 — (4)2) v/
Fret = 200 N v/
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QUESTION 4/VRAAG 4

4.1

4.2

4.3
4.4

DBE/2021

NOTE: -1 mark for each key word/phrase omitted in the correct context.
LET WEL: -1 punt vir elke sleutelwoord/frase weggelaat in die korrekte konteks.

The total (linear) momentum of an isolated/closed system remains constant

(is conserved). vV

Die totale (liniére) momentum in ,n geisoleerde/ geslote sisteem bly konstant

(behoue).

Accept/Aanvaar

The total (linear) momentum before a collision is equal to the total linear
momentum after collision in an isolated/closed system.

Die totale (lineére) momentum voor botsing is gelyk aan die totale lineére
momentum na botsing in ,n geisoleerde/geslote sisteem.

OPTION 1/OPSIE 1
UPWARDS AS POSITIVE/
OPWAARTS AS POSITIEF

2Pi= 2ps }/Any one/
f

(m1 + m2)vi = mqVos+ MyVes [ Enige een
(2m + 3m)v v'= (3m)(- %v) + 2mve v

ves = 3v v'upwards/opwaarts v’

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF
2Pi= 2ps

(M4 + m2)v; = MqVos + Mavp
(2m + 3m)(-v)v'= (3m)(%v) + 2mvg v

v'Any one
Enige een

Vps = -3V
vgs = 3v v' upwards/opwaarts v’

3m(- lv—v) v'=-(2m)(ves - V) v
-3

OPTION 2/OPSIE 2

UPWARDS AS POSITIVE/

OPWAARTS AS POSITIEE
Apia = -Apis

MA(Var - Vair) = - Ma(Ver - Vi

v'Any one/
Enige een

vgs = 3v v upwards/opwaarts v’

DOWNWARDS AS POSITIVE/
AFWAARTS AS POSITIEF

Apia = -Apis v'Any one/
mMa(Var - Vaif) = - Ma(Ver - Vei)| Enige een

3m[% V— (V)] V= (2m) ves - (V)] v

vef = -3V

vgs = 3v v\ upwards/opwaartsv’

Impulse/Impuls v

»
»

Time/Tyd (s)

o

Fave /Fgem (N)

Copyright reserved/Kopiereg voorbehou
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Marking criteria/Nasienkriteria
Exact mirror image
Presiese spieélbeeld v'v/

IF/INDIEN
Mirror image at different times /
Spieélbeeld by verskillende tye

Max/maks %

Note/Let wel:

If graph is drawn as given in question
paper — no mirror image//ndien
grafiek geteken word soos in vraestel

— geen spieélbeeld: Max/Maks: %
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OPTION 5/0OPSIE 5 OPTION 5: Marking criteria/
Downwards positive/Afwaarts positief OPSIE 5: Nasienriglyne

Ay = VAt + Y5 al\t® v/ e  Formula v/Formule

1,2 v'= 0 + 14(9,8) At>v e  Substitution/Vervanging
At=049s Ay=1.2 v .

t=1,97 + v 2(0,49) v e  Substitution/Vervanging

=2,96s Vv 0 + 4(9,8) At?

Upwards positive/ Opwaarts positief : ;ZI ‘S/ Y
Ay = villt + Y5 alt® v/ ) . Final answer/Finale
- v'= Vao(- v *
A1t,i ’ 48;‘ /2(-9,8)At antwoord: 2,95-297s v
t=1,97 + v 2(0,49) v
=2,96s Vv )
[13]

QUESTION 4/VRAAG 4

4.1 (Linear) momentum (of an object) is the product of mass and velocity. v'v/
(Liniére) momentum (van 'n voorwerp) is die produk van massa en snelheid.
(2 or/of 0) (2)

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

2 Pi =2 p }/ Any one/Enige een
MpVpi + MqVai = MpVpr + MaVar

(0,16)(10) + (0,2)(-15) v'= (0,16)(-5) +(0,2)ves v
Vaf = -3 m-s'1

Vot = 3m's” v west/wes v’

OPTION 2/OPSIE 2

West as positive/Wes as positief

2Pi B 2Pi } v'Any one/Enige een
MpVpi + MqVai = MpVps + MQVar

(0,16)(-10) + (0,2)(15) v'= (0,16)(5) +(0,2)Qn¢ v
Vo= 3m's” v west/wes v/
OPTION 3/OPSIE 3
App = -Apq v
(0,16)(-5 =10) v'= -(0,2)(v — (-15))v
v=-3ms’

=3m-s"' vwest/wes v (5)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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4.2.2 | For ball/Vir bal P: POSITIVE MARKING FROM
West as negative/Wes as negatief QUESTION 4.2.1 /POSITIEWE
Impulse = Ap NASIEN VANAF VRAAG 4.2.1
FredAt = Ap } vAny one/ [ 'For ball/Vir bal Q:
Ap = m(Vps — Vpi) Enige een | \yest as negative/Wes as negatief
=0,16(-5-10) v Impulse = Ap
=-24 FretAt = Ap v Any one/
24Nsv (24kgmsT) = m(Vas — Vai) } Enige een
=0,2[-3-(-15)] vV
OR/OF =2,4N'sv (2,4 kgm-s™)
West as positive /Wes as positief
Impulse = Ap OR/OF
FretAt = Ap } vAnyone/ | \\est as positive /Wes as positief
= m(Vps — Vpi) Enige een | |mpulse = Ap
=0,16(5 - (-10)) v FretAt = Ap } v'Any one/
=24N-sv = m(Vas — Va) Enige een
=0,16(3 - (15)) v
=-24N-s
~24Nsv (24kgms’)
QUESTION 5/VRAAG 5
5.1 Marking criteria/Nasienriglyne

If any of the underlined key words/phrases in the correct context are omitted:
- 1 mark per word/phrase. However, IF: The word “work” is omitted 0 marks

Indien enige van die sleutelwoorde/frases in die korrekte konteks weggelaat word:
- 1 punt per woord/frase. Maar, INDIEN: Die woord “arbeid” uitgelaat is, 0 punte

A force is non-conservative if the work it does on an object (which is moving
between two points) depends on the path taken. v'v*
'n Krag is nie-konserwatief indien die arbeid wat dit verrig (op 'n voorwerp wat
tussen twee punte beweeg) afhanklik is van die pad.

OR/OF
A force is non-conservative if the work it does on an object depends on the

path taken. v'v'
'n Krag is nie-konserwatief indien die arbeid wat dit verrig afhanklik is van die

pad.

OR/OF

A force is non-conservative if the work it does in_ moving an object around a
closed path is non-zero. v'v/

'n Krag is nie-konserwatief indien die arbeid wat dit verrig om 'n voorwerp op
'n geslote pad te beweegq, nie-nul is nie.

5.2 K =% mv? /Ex = % mv?
AK = Kf - Ki
AK = Vsmve - Vsmv;?
= 1/zm(sz- Vi2)
=14(200)(2? - 4%)v
AK=-1200J v

v'Any one /Enige een

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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QUESTION 4/VRAAG 4

4.1

4.2.1

4.2.2

Copyright reserved/Kopiereg voorbehou

DBE/November 2019

NOTE: -1 mark for each key word/phrase omitted in the correct context.
LET WEL: -1 punt vir elke sleutelwoord/frase weggelaat in die korrekte konteks.

Isolated system is a system on which the resultant/net external force is

zero.v v’

Geisoleerde sisteem is 'n sisteem waarop die resultante / netto eksterne krag

nul is.

OR/OF

Isolated system is one that has no net / external force acting on it.
‘n Geisoleerde stelsel is een wat geen netto eksterne krag het wat daarop

inwerk nie. (2)
p=mv v . Note: p and v must have the same sign

24 = m (480) Let wel: p en v moet dieselfde tekens hé

m = 0,05 kg v (3)

Marking criteria/Nasienriglyne

o Appropriate formula including Fnet or Wret, /Toepaslike formule wat Fer of Wit

insluit. v/
e Substitutions/Vervangings v'v’
¢ Final answer/Finale antwoord: 2 000 N v/
e Correct direction/Korrekte rigting: west or left/Wes of links v/

POSITIVE MARKING FROM QUESTION 4.2.1
POSITIEWE NASIEN VANAF VRAAG 4.2.1

OPTION 1/OPSIE 1

FretAt = (MVbuiiet)f - (MVbuiet)
Fret(0,01) v = (0,05)(80) — 24 v or/of (0,05)(80) — (0,05)(480)

FnetAt = Ap
FretAt = (Pouliet)s = (Poulet)i }\/Any one/Enige een
i

Fret =-2 000 N
Fret =2 000 N v west/wes v

OPTION 2/OPSIE 2
vi = v; + alt

80 = 480 + a(0,01) v/
a=-40 000 ms*

Fnet =mav
= (0,05)(-40 000) v
=-2000N

Fret =2 000 N v west/wes v

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©
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OPTION 3/OPSIE 3

AX = (Vi +ijAt
2

_480+80 001
- 2 ( ) )
=2,80 m
2 2
vf=vi+2aw =AK VvV
(80)% = (480Y*+ 2a(2,80) v f::f’&%se = Y5mv¢? - mv;?
a=-40000 m-s? Fret(2,80)cos0°v = ¥3(0,05)(807 - 480%) v
Fnet = '2 000 N
= (0,05)(-40 000) v/
=-2000N OR/OF
Fret =2 000 N v west/wes v | Fnet(2,80)cos180°v" = %(0,05)(80% - 480%) v/
Fnet =2 000 N v west/wes v/

QUESTION 5

5.1

5.2

5.3

Copyright reserved/Kopiereg voorbehou

Note: -1 mark for each key word/phrase omitted in the correct context.

Let Wel: -1 punt vir elke sleutelwoord/frase weggelaat in die korrekte konteks.
IF: The word "work" is omitted - 0 marks.

INDIEN: Die woord "arbeid" uitgelaat is - 0 punte.

A conservative force is a force for which the work done (in moving an object
between two points) is independent of the path taken. v'v'

'n Konserwatiewe krag is 'n krag waarvoor die arbeid wat verrig is (om 'n
voorwerp tussen twee punte te beweeq) onafhanklik is van die pad wat gevat
word.

OR/OF

A conservative force is a force for which the work done in moving an object in
a closed path is zero.

‘n Konserwatiewe krag is ‘n krag waarvoor die arbeid verrig om ‘n voorwerp in
‘n geslote pad te beweeq, nul is.

Gravitational (force)/Gravitasiekrag v/
ACCEPT/AANVAAR: Gravitation /Gravity /Gravitasie / Weight /Gewig

No/Nee v

There is friction/non-conservative force (doing work)/It is not isolated
system.v’

Daar is wrywing/nie konserwatiewe krag (wat arbeid verrig)./Dit is nie 'n
geisoleerde sisteem nie.

OR/OF

The net work done by the non-conservative forces is not zero/Die netto arbeid
deur die nie-konserwatiewe kragte is nie nul nie. v/

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©
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QUESTION 4/VRAAG 4

4.1

4.2

Copyright reserved/Kopiereg voorbehou

The total (linear) momentum in a isolated/closed system remains constant./ is
conserved v'v’
Die totale lineére momentum in 'n geslote sisteem bly konstant/behoue.

OR/OF

In an isolated/closed system the total momentum before a collision is equal to
the total momentum after the collision. v'v/

In 'n geslote/geisoleerde sisteem is die totale momentum voor die botsing
gelyk aan die totale momentum na die botsing.

NOTE/LET WEL:

-1 for each key word/phrase omitted.

-1 vir elke sleutel woorde/frase weggelaat.

Take the whole statement in context /Vat die hele stelling in konteks.

OPTION 1/OPSIE 1
2Pi = 2P } 1 mark for any
2

MaVai + M2Vai = MVier ¥ MaVop | 9 5t vir enige
MqV1i + MaVy = (M1 +mMo)vs

{0,45(9) + 0,20(0)}v = (0,45 + 0,20)vv’
v=6,23ms'v

OR

APbaibal = - APconthouer?’ If — sign omitted from formula 0/4
0,45(v—9) v =-0,2(v—0) v Indien — teken weggelaat uit
v=623ms'v formula 0/4

OPTION 2/OPSIE 2

Spi = Spr } 1 mark for anyv’
Pt Total = Pi Total 1 punt vir enige

(Thus change in total momentum = 0 /Dus verandering in momentum is=0))
0 v'=(0,65vs) — (9)(0,45)v
vi=6,23m's v

Please turn over/Blaai om asseblief
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POSITIVE MARKING FROM 4.2/POSITIEWE NASIEN VANAF 4.2

K =% mv?v (or Ex = % mv?)

Total kinetic energy before collision:/Totale kinetiese energie voor botsing:
Y (0,45)(9)2 + 0v'= 18,225J

Total kinetic energy after collision:/ Totale kinetiese energie na botsing:
¥ (0,45 + 0,20)(6,23%v  =12,614J

ZKbefore/voor # ZKafter/na
Collision is inelastic. /Botsing is onelastiesv'v'

If start with/ indien begin met > Ek; =) Exs 4/5 max/maks

No calculation/ geen berekening: 0

Do not accept a conclusion of inelastic collision based on any other
calculation (such as that of momentum or mechanical energy)./ Moet geen
afleiding van ‘ n onelastiese botsing aanvaar wat op enige ander berekening
gebaseer is nie (soos byvoorbeeld momentum of meganiese energie).

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©
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OPTION 12/OPSIE 12

Ug)ward positive/Opwaarts positief
viZ = viZ + 2al\y v’

viZ = (7,5)° v+ 2(-9,8)(2,1) v
vi=3,88ms’ v

Velocity at T is 3,88 m-s™ therefore the ball still moving towards its maximum
height v'v/

Snelheid by T is 3,88 -m-s* dus beweeg die bal steeds opwaarts na
maksimum hoogte

Downward positive/Afwaarts positief

Vi = vi? + 2ally v’

viZ = (-7,5)% v+ 2(9,8)(-2,1)v

vi=-3,88 m-s’v

Velocity at T is -3,88 m-s" therefore the ball is still moving towards its
maximum height v'v*

Snelheid by T is -3,88 -m-s* dus beweeg die bal steeds opwaarts na
maksimum hoogte (6)

3.4 POSITIVE MARKING FROM 3.2 / POSITIEWE NASIEN VANAF 3.2

A t(s)
77
0 0, >

0 0,77 t(s)

Notes/Notas:

Initial velocity and time for final velocity shown
Beginsnelheid en tyd vir finale snelheid aangedui.
Correct straight line (including orientation) drawn
Korrekte reguitlyn (insluitend oriéntasie) geteken. (2)
[13]

QUESTION 4/VRAAG 4

4.1 Momentum is the product of the mass of an object and its velocity v'v/
Momentum is die produk van die massa van 'n voorwerp en sy snelheid.
[NOTE/LET WEL.: 2 or/of 0] (2)

4.2 To the left/Na links v
Newton's third law/Newton se derde wet v

ACCEPT/AANVAAR:

Principle of conservation of linear momentum / law of action-reaction

Beginsel van behoud van lineére momentum/wet van aksie-reaksie

Newton's third law and Newton’s second law/Newton se derde wet en

Newton se tweede wet (2)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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NOTE: For QUESTION 4.3 and 4.4 motion to the right has been taken as positive.

Candidates may use the opposite direction.

LET WEL: Vir VRAAG 4.3 en 4.4 word beweging na regs as positief geneem.

Kandidate mag die teenoorgestelde rigting gebruik.

4.3 OPTION 1/OPSIE 1

>Pi= 2pr v
M1V4i + M2Vyi = M1V + MaVos
mass of girl is m / massa van meisie is m

Allocate mark if O is substituted on
left hand side/Ken punt toe indien
0 aan linkerkant vervang is.

m=51,33 kg v

OPTION 2/OPSIE 2

Spi= pr }/
MqVq + M2Voi = MqVor + MaVos

0 =mqvqs + mavyy

0v = (8)(4)v'+ my(-0,6) v

~ my = 53,33 kg

< Mgin = 53,33 -2

< Mg = 51,33 kg 4

OPTION 3/OPSIE 3

Apgirl = 'Apparcel v

m(vf — Vi) = -m(vf_ Vi)

(m +2)(-0,6 - 0) v = — 8(4 — 0) v

{(m + 2)(0)} + {8(0)}v" = {(m + 2)(-0,6)}v" + (8)(4)

NOTE: Penalise only
once for the incorrect
sign of the 0,6.

LET WEL: Penaliseer
slegs eenmaal die die
inkorrekte teken van
0,6

m = 51,33 kg v (5)
/
4.4 POSITIVE MARKING FROM 4.3/POSITIEWE NASIEN VANAF 4.3
Impulse = Ap = m(vi — v;) v
=(561,33 +2)(-06-0) v
=-32 N's / kg-m-s™
Magnitude of impulse/Grootte van die impuls is 32 N-s /32 kg-m's™ v/
OR/OF
Impulse = Apparcel/pakket = m(vi — Vi) v
Ap = (8)(4 —0) v =32kgm-s™
-~ Apgirmeisie = 32 Kg m-s'v (3)
4.5 POSITIVE MARKING FROM 4.4 /POSITIEWE NASIEN VANAF 4.4
32 kg-m-s” / N's v to the right/opposite direction /na regs /teenoorgestelde
rigtingv’ (2)
[14]
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3.5 Inelastic./Onelastiesv’
The speeds at which it strikes and leaves the ground are not the same/The
kinetic energies will not be the same v/
Die spoed waarmee dit die grond tref en die grond verlaat is nie dieselfde
nie./Die kinetiese energieé sal nie dieselfde wees nie (2)

QUESTION 4/VRAAG 4

4.1 The total linear momentum of a closed (isolated) system remains constant (is
conserved). v'v’
Die totale lineére momentum in 'n geslote sisteem bly konstant (bly behoue)

OR/OF
In an isolated system, the total linear momentum before collision is equal to

the total linear momentum after collision v'v/
In 'n geisoleerde sisteem is die totale lineére momentum voor botsing gelyk
aan die totale lineére momentum na botsing.

(If key words isolated and total missing -1 mark for each.) (2)
42 2p; = 2p, Any one/
M4V4i + MaVoi = M4Vis + MaVos Enige een v’

For the system cat-skate board A/Vir die sisteem kat-skaatsplank
(3,5)(0) + (2,6)(0) v = (3,5)Vskateboard/skaatsplank + (2:6)(3) v

Vskateboard/skaatsplank = 2,23 m-s™'v to the left/na linksv

ACCEPT/AANVAAR v = -2,23 m's'v'v (5)

4.3 Fret At = Ap = mv; - mvv’
=(3,5)(1,28 - 0) v
= 4,48 N's (4,48 kgms™) v

OR/OF
Fret At = Ap = mv; - mvyv’
=(2,6)(1,28 -3) v
=-448 N's (4,48 kgms™)
.. Ap =448 N-sv (3)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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QUESTION 4/VRAAG 4

4.1

4.2

4.3

4.4

DBE/2018

(Ep + Ek)top/bo = (Ep + Ex)bottom/onder

E(mech top/meg bo) = E(mech bottom/meg onder) }
2 — 2
(mgh + 72 mv )top/bo = (mgh + %2 mV*)pottom/onder

1 mark for any
1 punt vir enigeen

(1,5)(9,8)(2) + 0 v'=0 + %% (1,5)v3v
v=6,26 ms'v

In a/an closed/isolatedv” system, the totalv’ linear momentum is conserved.
/In 'n geisoleerde/geslote sisteem bly die totale liniére momentum behoue. (2)

POSITIVE MARKING FROM 4.1/POSITIEWE NASIEN VANAF 4.1

2pi = Zps
M1V4i ¥ MaVoi = MV + MoVys
M1V + MaVy = (Mq+ M)V

1 mark for any

1 punt vir enige een

(1,5)(6,26) + 0v' = (1,5 + 2)v; v/
vi=268ms'v

POSITIVE MARKING FROM 4.3/POSITIEWE NASIEN VANAF 4.3

OPTION 1/OPSIE 1

Ax = VAtV
=(2,68)(3) v
=8,04mv

OPTION 2/OPSIE 2
AX :[Vi ;ijm v

:((2,68 +2,68)

2
=8,04 m

j(3) v

OPTION 3/OPSIE 3

Ax = viAt + % alt*v
=(2,68)(3) + %% (0)(3)*V
=8,04m v

(Range 8,04 — 8,05)

Copyright reserved/Kopiereg voorbehou
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DOWNWARDS AS POSITIVE/AFWAARTS AS POSITIEF

%
(./) .
&
>3
0=
oo
o <
> »
5,98
v
Criteria for graph/Kriteria vir grafiek Marks/Punte
Time 1,22 s shown correctly/Tyd 1,22 s korrek getoon v

Initial velocity for stone B at time t = 0 correctly shown with correct signs
/ Aanvanklike snelheid vir klip B korrek met korrekte tekens getoon

v

Two sloping parallel lines with A crossing the time axis /Twee skuins
parallelle lyne met A wat die tyd-as kruis

v

Straight line graph for A parallel to graph B, extending beyond the time
when B hits the ground/ Reguitlyn grafiek A parallel aan grafiek B v
verleng verby die tyd wanneer B die grond tref

(4)

[14]

QUESTION 4 /VRAAG 4
4.1 The total linear momentum in an isolated/closed system is constant.v'v'

Die totale liniére momentum in 'n geisoleerde (geslote) sisteem is konstant

OR/OF

In an isolated/closed system, total linear momentum before collision is equal

to total linear momentum after collision. v'v/

In 'n geisoleerde (geslote) sisteem is die totale liniere momentum voor die

botsing gelyk aan die totale momentum na die botsing. (2)
4.2 2pi = 2ps v

MgV + MpVp = MBVef + Mp Vs

Apbullet = -APblock

(0,015)(400)v" + 0 =(0,015)ves +2(0,7)V

Vs = 306,67 (306,666)m-s‘1/ (4)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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4.3 OPTION 1/OPSIE 1

FnetAt = Ap }
v
Ap = mvs - mv;

For bullet / Vir koeél
Ap = (0,015)(306,666 — 400)v

= -1,4 kgm-s”
Fret(0,002) = -1,4
Fnet = '700 N

For block / Vir blok
Ap = (2)(0,7 - 0)v

=1,4 kg'm's™
Fret(0,002) = 1,4
Fnet = 700 N

Wiet = AEK
F hetAXCOSO = V5 m(v¢? — Vi?)
(700)Axcos180° v'= % (0,015)(306,67% — 4002)v
Ax= 0,71mY

Fret = ma Ax = viAt + Y% alAt?

-700 = (0,015)a = (400)(0,002)v" + %(-46 666,67)(0,002)%v'
OR/OF =0,71 m (0,70667) mv’

Fmet = Mma OR/OF

700 = (0,015)a vi 2= v; 2 + 2alx
(306, 67)* v'= (400)* + 2(-46 666,67)Axv’

Ax = 0,71 m (0,70667 m) v

a =-46 666,67
or/of 46 665 m-s™

OPTION 2/OPSIE 2
vi = Vv; + altv’

306,666 = 400 + a (0,002) v/
a=-46 667 m's>

Vf2=Vi2+2aAX
(306,666)% v'= 4002 + 2(-4667) Axv’
Ax =0,71 m (0,706 m) v

OPTION 3/OPSIE 3
AX = (Vi +ijAt v
2

v v
(400 + 306,666)

(0,002) v

=0,71 m (0,707) m v

Copyright reserved/Kopiereg voorbehou
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OPTION 4/OPSIE 4
Wnet = AK/AEk ‘/
FnetAxcos 8 = malAxcosB = AK/AEg

vi = v; + alt
306,666 = 400 + a (0,002) v’
a =-46 667 m-s™

W et = AK/AE
FetAXcos 6 = maAxcosO = AK/AE

(0,015)(46 667)Axcos180°v = 4(0,015)(306,666% — 400%)v'
Ax =0,71 m (0,707) v

OR/OF
Wpe = AE, + AEk

(0,015)(46 667)Axcos180°v = 4(0,015)(306,666% — 400%)v'
Ax = 0,71 m (0,707) v

QUESTION 5/VRAAG 5

5.1

5.2

5.3

Copyright reserved/Kopiereg voorbehou

The net/total work done (on an object) is equal to the change in the object's

kinetic energy.v'v’

Die netto/totale arbeid wat (op 'n voorwerp) verrig is is gelyk aan die

verandering in die voorwerp se kinetiese energie.

OR/OF

The work done on an object by a resultant/net force is equal to the change in

the object's kinetic energy.v'v’

Die arbeid verrig op in voorwerp deur die resultante/netto krag is gelyk aan

die verandering in die voorwerp se kinetiese energie.

(5)
[11]

T
Accepted labels/Aanvaarde benoemings
W Fq/ Fw/ weight/ mg/ 58,8N / gravitational force / Fearth on block
Fq/ Fw/ gewig / mg /58,8 N/ gravitasiekrag / Faarde op biok
T | F¢/ Tension/ spanning
w

W,, = wWAXcosbv W, =-AEp vV
08 B)cos0®v C S0 16y v
= (6)(9,8)(1,6)cos =-(6)(9,8)(0 -1,

SW =9408J 7 Z o8 )

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©
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QUESTION/VRAAG 4

4.1

4.2

Copyright reserved/Kopiereg voorbehou

OPTION 1/OPSIE 1 OPTION 2/OPSIE 2 OPTION 2/OPSIE 2

T At T At T At
_02 _04 _06

0,4 0,8 1,2
=0,5m-s’ =0,5m-s’ =0,5m-s’

v Formula/Formule

v" Correct substitution in all three equations/Korrekte vervanging in al drie
vergelykings

v'Correct answer/korrekte antwoord

o If only two calculations used with correct answer, award 2/3
Indien slegs twee berekenings met korrekte antwoord gebruik word,
ken 2/3 toe

o If unit(s) omitted lose 1 mark./Indien eenhede weggelaat is verbeur 1
punt

OPTION 2/0OPSIE 2

Trolley moves with equal displacements in equal time (intervals). (Full marks
or zero)

Trollie beweeg met gelyke verplasings in gelyke tydintervalle (Vol punte of
nul)

The total linear momentum of a closed (isolated) system remains constant
(is conserved).

Die totale lineére momentum in 'n geslote (geisoleerde) sisteem bly konstant
(is behoue).

OR/OF

In an isolated system, the total linear momentum before collision is equal to
the total linear momentum after collision

In 'n geslote (geisoleerde) sisteem is die totale lineére momentum voor
botsing gelyk aan die totale lineére momentum na botsing.

NOTE:/LET WEL

If the words “closed (isolated)” or “total” omitted, award 1/2.
Indien die woorde “geslote (geisoleerde)” of totaal weggelaat is, ken 1/2 toe

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©

Please turn over/Blaai om asseblief
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4.3 POSITIVE MARKING FROM QUESTION 4.1/POSITIEWE NASIEN VANAF

VRAAG 4.1

OPTION 1/OPSIE 1

2pi = Zps
M1V4i ¥ MaVoi = MV + MoVys

(3.5)(0,5) = (3,5 + 6)v; vV

v'Any one/Enige een

Vi = Vekg >

=0,184 m's™
For trolley B:/Vir trollie B:

Fret(0,5) =6(0,184 -0) v/
Fret= 2,21 N (2,24 N)\/

I:net=r7("a )

vi-v,)_, (0184 0)

M= =®) 005
=221N

OPTION 2/OPSIE 2
Zpi = Zps
M1V4i ¥ MaVoi = MV + MoVys

(3,5)(0,5) v = (3,56 +B)v¢ v
Vi = Vekg
=0,184 m-s™

v'Any one/Enige een

For trolley B:/Trollie B:
FretAt = Ap = mMAvY’
Fret(0,5) =6(0,184 -0) v
Fret = 2,21 N (2,24 N) v

For trolley A:/Trollie A:
FretAt = Ap = mAvY
Fret(0,5) = 3,5(0,184 -0,5) v
Fret =-2,21 N (2,24 N)

Magnitude of the average net force
experienced by trolley B = 2,21 N (2,24 N)v
~Grootte van die gemiddelde netto krag deur
trollie B ondervind = 2,21 N (2,24 N)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief
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Downward Positive/Afwaarts positief

POSITIVE MARKING FROM QUESTION 3.3/POSITIEWE NASIEN VANAF
VRAAG 3.3

vi=vV, +aiAtv

0 =-15+ (9,8)Atv
At=153s

Total time elapsed = 2 + 1,53 + 0,3V For addition/vir optelling
Totale tyd verstryk = 3,83 s

OR/OF OR/OF

Displacement of the balloon/

Verplasing van ballon: Vi = Yi +AY
Ay = viAt + % aAt? =[-22 + (1,2)(3,83)]v v
=(1,2)(3,83) v =-174m
=46m Height/Hoogte = 17,4 mv’
Height /Hoogte: (6)
=22-46v [14]
=17,4mv

QUESTION 4/VRAAG 4

4.1 It is the product of the resultant/net force acting on an objectv’ and the time
the resultant/net force acts on the object. v/
Dit is die produk van die resulterende/netto krag wat op die voorverp inwerk
en die tyd wat die resulterende/netto krag op die voorverp inverk. (2)
NOTE: ONLY 1 MARK FOR “CHANGE IN MOMENTUM”/SLEGS 1 PUNT
VIR VERANDERING IN MOMENTUM

421 p=mvv
= (0,03)(700) v

=21 kgms'v
Note: 2/3 if Ap = (ps — pi) = (Mvf — mv;) is used.
Let Wel: 2/3 indien Ap = (pr— p;) = (mvs— mv;) gebruik is. (3)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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422 | OPTION 1/OPSIE 1
POSITIVE MARKING FROM 4.2.1/POSITIEWE NASIEN VANAF 4.2.1

At for a bullet = 60 0,27 s
220

FretAt = Ap = (pr — pi) = (MVs — Mvy)

Ap v/ | 1 mark for any one/1 punt vir enige een

I:ave gun on bullet/gem gew eer op koeél = E
_21-0
027
=77,01N v (77,78 N)

.average force of bullet on gun/gemiddelde krag van koeél op geweer

=77,01 N/ 77,8 N to the west/na wes v OR/OF
7701 N/-77,78 N

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

FretAt = Ap = (pr — pi) = (Mvs — Mv;)

-.average force of bullet on gun/gemiddelde krag van koeél op geweer
=77,01 N /77,78 N to the west/na wes v

OR/OF
-7701N/-77,78 N

o if‘) v| 1 mark for any one/1 punt vir enige een
v
Aptot = (21)(220) = 4 620 kg'm's™
4620-0
Fave gun on bullet/gem gew eer op koeél = T v
=77,00 NV

OPTION 3/OPSIE 3

Vi = Vi + aAt
. 700-0
@~ (60/220)

a=259259 m-s?

Fnetz ma ‘/

Fret = (0,03)(2592,59) v

Fav =77,78 NV

-.average force of bullet on gun/gemiddelde krag van koeél op geweer

=77,01 N/ 77,78 N to the west/na wes v OR
=-77,01 N/ -77,78

NOTE: ACCEPT RANGE: 77 N -77,78 N

4.3 POSITIVE MARKING FROM 4.2.2/POSITIEWE NASIEN VANAF 4.2.2

77 N/77,78 Nv to the east/na oosv

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©

(2)
[12]




Downloaded From:

Physical Sciences P1/Fisiese Wetenskappe V1 7 DBE/November 2016

NSC/NSS — Memorandum

QUESTION 4/VRAAG 4

4.1

4.2.1

422

423

A system on which the resultant/net external force is zero/'n Sisteem waarop
die resulterende krag/netto eksternekrag nul is v

A system which excludes external forces /'n Sisteem wat eksterne kragte
uitlaat.

OPTION 1/OPSIE 1
p=mvv

30 000 = (1 500)v v
v=20msv

OPTION 2/OPSIE 2

Ap = mvs —mv; v

0 = (1 500)vs—30 000 v
v=20ms v

POSITIVE MARKING FROM QUESTION 4.2.1/POSITIEWE NASIEN VANAFE
VRAAG 4.2.1

OPTION 1/OPSIE 1

2Pi= 2P } v | 1 mark for any/1 punt vir enige
M1 V4i ¥ M2V = M1 Vs + M2V

30 000 + (900)(-15)v" = 14 000 + 900vgv
"Vg = 2,78 m's™ veast/oos v (Accept/Aanvaar: to the right/na regs)

OPTION 2/OPSIE 2
Apa = -Aps } 1 mark for any/1 punt vir enige
Ps — pi = -(Mvs - my;

14 000 — 30 000 v'= 900v; — 900(-15) v

vi = 2,78 m's’v east/oos v’ (Accept/Aanvaar: to the right/na regs)

OPTION 1/OPSIE 1

A
= KT = FretY

_ (14000-30000) v
(20,2-20,1) v
= - 160 000
Fret = 160 000 N v/

Slope/Helling

OPTION 2/OPSIE 2
FretAt = Ap v/

Fret(0,1)v = 14 000 — 30 000v
Fret = - 160 000 N

Fret = 160 000 N v/

POSITIVE MARKING FROM QUESTION 4.2.2/POSITIEWE NASIEN VANAF
VRAAG 4.2.2

OPTION 3/OPSIE 3

FretAt = Ap v/

Fnet(0,1)‘/ = 900[(2,78) — ('15)]‘/

Fret = 160 020 N

FA =- FB

Fret = 160 020 N v/

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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OPTION 4/OPSIE 4

p =mv
14 000 =1 500vf
=9,33 m- s’

N

-V, — i +
£ = Mv,-v), _ 1500(933-20) , |[vi=vi+ ait

At 01 9,33 =20 +a(0,1)
= -160 050 a=-106.7m-s”
= 1 N v
60 050 F . =ma \/\‘

= 1500(-106.7) v
Fret = - 160 050 N
Fret =160 050 N v (4)

[13]

QUESTION 5/VRAAG 5

511 EK=%mv?v
= V5 (2)(4,95) v
=2450J v (3)

5.1.2 POSITIVE MARKING FROM QUESTION 5.1.1/POSITIEWE NASIEN VANAF
5.1.1

OPTION 1/OPSIE 1
Emech before = Emech after Any one/

[(Emech)bob + Emech)block ]before/voor = [(Emzech )Block + (Emech)bob ]after/na Enige eenv’
(mgh + %2 mV*)peforefvoor = (MG + 72 MV )afterna
(5)(9.8)h+0 +0 v'=5(9,8)/sh +0 + 24,50 v

h=0,67mv

OPTION 2/OPSIE 2 OPTION 3/OPSIE 3

Wy = AE, + AE Any one/ Loss Ep bob = Gain in Ek of block v

0 =AE, + AEk Enige eenv’ mg(%h) = 24,5

-AE, = AE (5)(9,8)(%4h)v" = 24,5 v

-[(5)(9,8)(V4h) — (5)(9,8)h]v" = 24,50V h=0,67mv

h=0,67mvY (4)
OPTION 4 /OPSIE 4

Before/Voor

(mgh + 2 mv )tOp/bO (mgh + 7% mV )bottom/onder
5 (9,8)h + 0 = (5)(9,8)h, + ¥4 (5)V2
=19,6h - 19,6h,

After/Na

(mgh + 2 mv )bottom/onder = (mgh + 7% mV )top/bo
(5)(9,8)ho + Va(5)v¢* = (5)(9,8)(Vsh) +

vi? =4,9h — 19,6h,

Emech/meg before collision/voor botsmg Emechimeg after coII|S|on/na botsingv’
Y5 mv;?(bob/skietlood) + 0 = %4 mvs?(bob/skietlood)+ %% mv?(block/blok)

%2 (5)(19,6h — 19,6h,) v = /2 (5)(4,.9h -19,6h,) + 24,5 v

h=0,67mv

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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QUESTION 4/VRAAG 4

The total linear momentum in a closed systemv' remains constant./is
conserved Yv//Die totale lineére _momentum in 'n geslote stelselv’ bly

In a closed/isolated system, the total momentum before a collision is equal to
the total momentum after the collision./In 'n geslote/geisoleerde stelsel is die
totale momentum voor 'n botsing gelyk aan die totale momentum na die

DBE/Feb.—Mar./Mrt. 2016

4.1
konstant/bly behoue. v
OR/OF
botsing.

4.2

421  3pi=3ptY
M1V4i ¥ MaVoi = MV + MoVys
(M4 +mM2)vi = Mqvis + MoV

0v = (0,4)v+ + 0,6 (4)v
Vi = - 6 m-s'1

=6 m-s” to the left/na linksv’

word nie.

NOTE: Mark for final answer to be forfeited if direction is not given/
LET WEL: Punt vir finale antwoord word verbeur indien rigting nie gegee

422 | OPTION 1/OPSIE 1

OPTION 2/OPSIE 2

Fnet = 8 N‘/

[(0,6)(4) — 0] = Fnet (0,3) 4=0+a(0,3)

Fret =8 NV’ a=13,33 m-s?

OR/OF Fnet =ma

m(Vf - V|) = FnetAt‘/ _

0,6(4 _ 0)‘/= Fnet(0,3)‘/ F : g,g(}3,33)

Fret = 8 Nv’ e

OPTION 3/OPSIE 3 OPTION 4/OPSIE 4

[(0,4)(6) — 0]v" = Fnet (0,3)V 6=0+a(0,3)

Fret =8 NV a=20m-s?

m(Vf - Vi) = FnetAt‘/ ne — 0 4(20)
—0)'= v s

0,4(6 — 0)v'= Foer(0,3) FoaNy

4.3 No/Neev

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief
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QUESTION/VRAAG 4

4.1 The total (linear) momentum of an isolated (closed) system v'is constant (is

conserved) v’

Die totale (lineére) momentum van 'n geisoleerde (geslote) sisteem is konstant

(bly behoue)

OR/OF

In an isolated (closed) system, the total (linear) momentum v’before collision is

equal to the total linear momentum after collision. v’

In 'n geisoleerde (geslote) sisteem is die totale (lineére) momentumv” voor

botsing gelyk aan die totale (lineére) momentum van botsing v (2)

4.2.1 dpi =Dpr

m1 V1 + mavai = m1 Vi + mavar
M1 V1i + M2vz2i = (M1 + m2)vs
(5)(4) + (3)0Q) v = (5 + 3wV
~v=25mstv

1 mark for any
1 punt vir enige

OR/OF

Apskg = -Ap3kg V'

Mvs - Mvi = mvs - mv;
5vi—(5)(4)v = 3vi—(3)(0) v
vi=25mstv 4)

422 | OPTION 1/OPSIE 1
POSITIVE MARKING FROM QUESTION 4.2.1
POSITIEWE NASIEN VANAF VRAAG 4.2.1

FretAt = Ap = (pf — pi) = (mvi— mvi) v/
Fret(0,3) v_=8[(0 — (2,5)]v

Fret = - 66,67 N

& Fret = 66,67 Nv’

OPTION 2/OPSIE 2
POSITIVE MARKING FROM 4.2.1
POSITIEWE NASIEN VANAF 4.2.1
Fret=ma v’

= m(Vf 'Vi)

_ (At )

8(0-2,5) v

=T 03 v 66,67 N

& Fret = 66,67 Nv’

OPTION 3/OPSIE 3
POSITIVE MARKING FROM 4.2.1
POSITIEWE NASIEN VANAF 4.2.1
Vi = Vi + aAt
0=2,5+a(0,3) v
a=-8,333m's?
Fret=ma v’
=8 (-8,333) v
=-66,67 N

& Fret = 66,67 Nv’

Copyright reserved/Kopiereg voorbehou
Paper Compiled by SA Student, Copyright of Original Authors 2024 ©
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OPTION 4/OPSIE 4
Whet = AEk

FretAxcosB = 72 rn(Vf2 — Vi2) v Any One/Enige een
Fnet(vf ;V‘ JM cos 180° = %2 m(ve? — vi?)

Fne{z"r’; Oj(o,s) (1) = %4(8)(02 — 2,55)v

Fret = 66,67 Nv
[10]
QUESTION/VRAAG 5
5.1 The total mechanical energy in an isolated (closed) system v'remains
constant (is conserved). v
Die totale meganiese energie in _'n_geslote (geisoleerde) sisteemv’ bly
konstant (bly behoue)v’
NOTE/LET WEL
If total or isolated/closed is omitted (max: 1/2)
Indien totale of geslote (geisoleerde) weggelaat is (maks: 1 2) (2)
5.2.1 | W =FAx cosov
= (30)(—>— )cosB
sin30° v
= (30)(10)cos180°
= (30)(10)(-1)
=-300 Jv (3)
5.2.2 OPTION1/OPSIE 1
POSITIVE MARKING FROM 5.2.1/POSITIEWE NASIEN VANAF 5.2.1
Whne = AEP+ AEK
1
Whe = mg(h; -h;)+ Em(vf2 -v?)
- 300 v'=(20)(9,8)(0 - 5) v'+ ¥4 (20)(vi*—0) v’
v=825ms'v
OPTION 2/OPSIE 2
POSITIVE MARKING FROM 5.2.1/POSITIEWE NASIEN VANAF 5.2.1
Whet = AEk
1 ) v
Wg + Wi = om(v, -v?)
Wyg + (-300) = %% (20)(v?-0)v’
5
[(20)(9,8)sin30° 05 cos 0] v + (- 300) v = 10vf
vi=8,25m-s1v (5)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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QUESTION 4/VRAAG 4

4.1

Copyright reserved/Kopiereg voorbehou

OPTION 1/OPSIE 1

Take motion to the right as positive/Neem beweging na regs as positief.

Zpi = pr .
(M4 + M2)Vi = MyVy + MoV v Any one/Enige een
(M4+m2)Vi = MqVe + Move
(3+0,02)(0) v = (3)(-1.4) + (0,02) vV’
Vi = 210 I’T'I'S_1 4

OR/OF

Take motion to the left as positive/Neem beweging na links as positief.
2Pi =2 ps )
(M4 + M2)Vi = MyVy + MoV v Any one/Enige een
(M1+m2)vi = M4yve + Mavep

(3 +0,02)(0) v =(3)(1,4) + (0,02) vipv’
Vi = -210 m-s‘1

Speed/Spoed = 210 m's™ v

OPTION 2/OPSIE 2

Take motion to the right as positive/Neem beweging na regs as positief.

Appuiiet = -APblock ¥
m(vf — Vi) =- m(vf - Vi)
(0,02)(vi—0)v =-(3)(-1,.4 - 0)

cvi=210mss' v

OR/OF

Take motion to the left as positive/Neem beweging na links as positief
Appuiet = -APbiock V'

m(vf - Vi) = - m(vf - Vi)

(0,02)(vi = 0)v =-(3)(1.4 — 0)v

Svi=-210 m-s”
Speed/Spoed =210 m's™ v/

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©
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4.2

4.3

13

DBE/November 2015

OPTION 1/OPSIE 1
Vi = Vi° + 2aAxY
0 =210% + 2a(0,4)v
a=-55125m-s?

Fnet = ma‘/
= (0,02)(-55 125)v
=-1102,5N

Magnitude of force =1 102,5 Nv’
Grootte van krag =1 102,5N

OPTION 2/OPSIE 2

AX = (V‘ +ijAt~/
2

04 = (2102+0jm v

At = 0,004 s (0,00381s)

FretAt = Ap = mAvY
Fo = (0,02)(0-210) ,
(0,004)
=-1050 N
Magnitude of force = 1 050 Nv
Grootte van krag =1 050 N
(Accept/Aanvaar: 1102,5 N)

OPTION 3/OPSIE 3
Vi = Vi© + 2aAxv
0 =210% + 2a(0,4)v
a=-55125m-=s?

Vi = V; + aAt
0 = 210 — (55 125)At
At = 0,004 s (0,00381 s)

FretAt = Ap = mAVY

_ (0,02)(0-210) ,

et (0,004)
=-1050 N

Magnitude of force = 1 050 Nv* (Accept/Aanvaar: 1 102,5 N)

Grootte van krag =1 050 N

OPTION 4/OPSIE 4
Wiet = AK
FhetAXc0sO = AK = %% m(v? - v¥)

} | Any one/Enige een

Fret(0,4) v'cos180°v'= 4 (0,02)(0% - 210%) v/

Fnet = 1 102,5 N‘/

OR/OF

Wie = AEp + AEy
FretAxcosB =0 + 2 m(vzi - V2f)

Any one/Enige een

Fret(0,4) v'cos180°v'= 4 (0,02)(0% - 210%) v/

Fnet = 1 102,5 N‘/

The same as/equalv’
Dieselfde as/gelyk

Copyright reserved/Kopiereg voorbehou
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QUESTION 4/VRAAG 4

4.1 Whet = AK ¢ v Notes / Aantekeninge
Whet = ¥ (M + m)(vs 2 —vid)e—" 1 mark for either of the formulae
indicated
Wiy = fAxcos v'=% (M + m)(vs 2 —Vi2) 1 punt vir enige van die formule
10x 2 cos180f= Yo (7,02)(0-\1/2) v aangedui
Vep =239 msv (2,387) m's Accept/Aanvaar
Wre = AK + AU with AU =0 (5)
4.2 The total linear momentum of an (isolated) closed | Notes/Aantekeninge
system remains constant. 2 or/of O
Die totale lineére momentum in 'n geslote

(geisoleerde) sisteem bly konstant

ACCEPT/AANVAAR

In_an isolated system the total momentum before
collision equals the total momentum after collision.
In_'n (geisoleerde) geslote sisteem is die totale
momentum __voor botsing gelyk aan die totale

momentum na botsing. (2)
4.3. Positive marking from QUESTION 4.1 Notes / Aantekeninge
Positiewe nasien vanaf VRAAG 4.1 Accept/Aanvaar
Spi=Sps v (M + M2)Vi = myvas + MoV
M1V4 + MaVy = (Mg +M2)Vv¢ p _
0,02v; + (7)(0) = (7,02)(2,39) 837,84 m-s qor. learners working
0.02v.v = 7.02 2 3’9)‘/ ’ with 2,387 m-s™/vir leerders wat met
e e 2,387 m's™" werk)
v; = 838,89 m's” v (4)
[11]
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4.1

4.2

4.3

Copyright reserved/Kopiereg voorbehou

p=mvvy
= 50(5)v

NSC/NSS — Memorandum

= 250 kg'm-s”'v" (downward/afwaarts)

OR/OF

p=mvv

50(-5)v’

- 250 kg'm-s™

250 kg'm's™'v" (downward/afwaarts)

DBE/November 2014

The product of the (net) force and the time interval (during which the force

acts)v'v' (2 or 0)

Die produk van die (netto) krag en die tydinterval (waartydens die krag

inwerk) (2 of 0).

OPTION 1/OPSIE 1

Ap = FnetAt‘/

0 - 250 v'= Fper(0,2)

Fret =-1250 N
=1250N Vv

Ap = FnetAt‘/
250 - 0 v'= Fpet(0,2)

Ap = FnetAt‘/
50(0 — (-5))v'= Fret(0,2)
Fnet = 1 250 N ‘/

OPTION 2/OPSIE 2
50 (0 - 5) v'= Fpet (0,2)

50 (5-0) v'=

Fnet (0,2)

Fret =-1250 N
=1250N Vv
OPTION 3 /OPSIE 3

Vi = V; + aAt
0=5+2a(0,2) v
a=-25ms?
Fret = mav’
= 50 (-25)
=-1250N
=1250 NV

Vi = V; + aAt
5=0+a(02) v
a=25m-s?
Fret = mav’
=50 (25)
=1250 NV

Please turn over/Blaai om asseblief

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©

)

)

)



Downloaded From:

Physical Sciences P1/Fisiese Wetenskappe V1 11 DBE/November 2014
NSC/NSS — Memorandum

4.4 Greater than/Groter asv’ (1)

4.5 For the same momentum change, v
the stopping time (contact time) v'will be smaller (less) v
..the (upward) force exerted (on her) is greater.
Vir dieselfde verandering in momentum,
sal die stilhoutyd (kontaktyd) kleiner wees

.. die (opwaartse)krag wat (op haar) uitgeoefen word, sal groter wees. [(132)]

QUESTION 5/VRAAG 5

51.1 In an isolated/closed system, v the total mechanical energy is conserved /
remains constant v/
In 'n geisoleerde/geslote sisteem bly die totale meganiese energie behoue / bly
konstant.

OR/OF

The total mechanical energy of a system is conserved/ remains constant v' in
the absence of friction.v’

Die totale meganiese energie van 'n sisteem bly behoue/bly konstant in die
afwesigheid van wrywing.

OR/OF

The total mechanical energy of a system remains constant v'provided the net
work done by external non conservative forces is zero.v’

Die totale meganiese energie van 'n sisteem bly konstant, mits die arbeid verrig
deur eksterne nie-konserwatiewe kragte, nul is.

OR/OF

In the absence of a non-conservative force, the total mechanical energy is
conserved/remains constant

In die afwesigheid van ‘n nie-konserwatiewe krag, bly die totale meganiese
energie behoue / konstant

OR/OF

In an isolated/closed system, v' the sum of kinetic and gravitational potential
energy is conserved / remains constant v’

In 'n geisoleerde/geslote sisteem bly som van kinetiese en gravitasionele
potensiéle energie behoue / bly konstant.

5.1.2 No/Neev (1)

5.1.3 | OPTION 1/OPSIE 1

Along AB/Langs AB Along AB/Langs AB

(Ep + Ex)a = (Ep + Ex)s FyAhcos8 = V5 m(vi? — vi?)

(mgh + % mv?)a= (mgh + % mv? (10)(9,8)(4)cos0° = % (10)(vs? — 0) v/
(10)(9,8)(4) + 0 =0 + % (10) v{2v vi=8,85ms”

vi = 8,85 m-s’

E mechanical at A = Emechanical at B Whet = AEg v
v
)B

(6)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
Paper Compiled by SA Student, Copyright of Original Authors 2024 ©



Physical Sciences P1/Fisiese Wetenskappe V1

Downloaded From:

12

DBE/Feb.—Mar./Feb.—Mrt. 2014

NSC/NSS — Memorandum

QUESTION 4/VRAAG 4

4.1

4.2

4.3

4.4

Momentum is the product of the mass and velocity of an object. v'v'

Momentum is die produk van die massa en snelheid van 'n voorwerp.

OR/OF

Gradient of graph/ Gradiént van grafiek = % =FpnetV

Gradient of graph between/Gradient van grafiek tussen:

t=10sand/en20s=0 Vv

OPTION 1

FnetAt = Ap v
=-120-50 v
=-170

. FnetAt = 170 N'S / kg'm'S-1 ‘/

OPTION 2
A
Fret = KT v
_ -120-50
50-20
...Fnet = '5,67
FretAt = (-5,67)(30) v/
=-170

. FnetAt = 170 NS / kng-1 \/

OPTION 1/ OPSIE 1
2pi = Zps v
-120 + 70 v =50 + pg; v

Lo pBf = -100
.. per = 100 kg'm's™'v west / wes v/

OPTION 2/OPSIE 2
Apa =-Apg v
50 — (-120) v" = -(pgr — 70) v

.o PBf = -100
. per = 100 kg'm's™'v west / wes v/

Other formulae/Ander formules:
M4Vij1 + MaVi2 = M1Vfr + MoV
or

m4quq + MaUz = MqVqy + MaV2
or

MAaVia + MBVig = MaVia + MpVi
Ptotal before = Ptotal after

Accept /Aanvaar: Ppefore = Pafter

Pi = pPs

Notes/Aantekeninge:

e If no formula/principle — Max. %
Indien geen formule/beginsel —
4
Maks. —
5

o Mark direction independently.
Sien rigting onafhanklik na.

Copyright reserved/Kopiereg voorbehou
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Marks/

Criteria for graph/Kriteria vir grafiek: Punte

First part of the graph starts at v=2 m-s™ att = 0 s and extends
untilv=6,27 m-s" att=0,44s. 4
Eerste deel van die grafiek beginbyv=2m=st*byt=0sen
verleng tot v=6,27 ms" byt=0,44s.

Graph is discontinuous and object changes direction at 0,64 s.

Grafiek is nie kontinu nie en voorwerp verander van rigting by v
0,64 s.

Second part of graph starts atv=4,2 m's™” att=0,64 s until

v=0m-s". v
Tweede d1eel van grafiek begin by v=4,2 ms* by t=0,64 s tot
v=0ms.

QUESTION 4/VRAAG 4

4.1 The total linear momentum in a closed system v' remains constant. / is
conserved. v’
Die totale lineére momentum in 'n geslote sisteem bly konstant / bly behoue.

OR/OF

In a closed system v the total linear momentum before collision is equal to
the total linear momentum after collision. v/

In 'n geslote sisteem is die totale lineére momentum voor botsing gelyk aan
die totale lineére momentum na botsing.

4.2 2Pi = 2ps } v Any one/Enige een
(M4 + ma)v; = mqvys + MoV
(2m + 4m)(0) v'= 2m(2) + 4m(vy) v
-4m = 4mvs
~vi = -1 m-s'1

~vi=1m-s"v in the opposite direction to that of the boys v
in die teenoorgestelde rigting as dié van die seuns

4.3 Greater than / Groter as v

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
Paper Compiled by SA Student, Copyright of Original Authors 2024 ©
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QUESTION 4/VRAAG 4

4.1

4.2 Q

4.3

4.4
4.4.1

West / Wes v

(Newton's) Third Law (of Motion) v/

DBE/November 2013

When object A exerts a force on object B,

object B exerts a force equal in magnitude on object Av’, but opposite in

direction. v’

(Newton) se Derde (Bewegings)wet

Wanneer voorwerp A 'n krag op voorwerp B uitoefen,

oefen voorwerp B 'n krag van gelyke grootte op voorwerp A, maar in die

teenoorgestelde rigting.

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

2pi =Zpr v
0 v =(60)v; +(5)(4) v
S.vi=-0,33v

~vi=0,33m-sv

OPTION 2/OPSIE 2
East as positive/Oos as positief:

Apa =-Apg v
(60)vs v—0 =-[(5)(4)—-0] v
S.vi=-0,33 VvV

S vi=0,33m-sv

West as positive/Wes as positief:

2pi =Zpr v
0 v =(60)vs +(5)(-4)

~vi=0,33m-svv

West as positive/Wes as positief:
Apa =-Apg v
(60)vi v—0 =-[(5)(-4)-0] v

Svi=033mstvv

OPTION 3/ OPSIE 3

East as positive/Oos as positief
Fep = - FpgV

mgag = - Mpap

mg Ver —Vai | = -mp Ver — Vpi
At At

(60) (%} v=-(5) (ﬂj v

At
vgi =-0,33m-sv
=0,33ms'v

OPTION 4/ OPSIE 4

West as positive/Wes as _positief
Fep = - Fps¥

Mpgap = - Mpap

ms(u] _ mp(vpf_vpij
At At
(60) (%) v'=-(5) (—4—0j‘/

vgi = 0,33 m-svv

Increases / Verhoog v

Copyright reserved/Kopiereg voorbehou
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4.4. Increases / Verhoog v

Q

e Ap package increases, thus Ap boy increases. v
Ap pakkie vermeerder, dus Ap seun vermeerder.

e For the same mass of boy, v will be greater. v/
Vir dieselfde massa van die seun sal v groter wees.

OR/OF

Increases / Verhoogv’

From the equation in QUESTION 4.3: -mavas = MpVps¢

Vanaf die vegelyking in VRAAG 4.3: -MmaVas = MpVps

e If mass of package/B doubles/increases, the momentum of the boy / A
doubles / increases.v’
Indien die _massa van pakkie / B verdubbel / toeneem, verdubbel /
vermeerder die momentum van die seun / A

e For same mass of boy / A, the velocity of boy / A doubles/increases.v’
Vir dieselfde massa van die seun / A, verdubbel/vermeerder die snelheid
van die seun /A.

OR/OF
Increases / Verhoog v
-MpBVRf = MpVps

-m.v
vg= —*2 P v for same mg, if mp doubles, v then vg doubles
Mg (3)
[13]
QUESTION 5/VRAAG 5
5.1 The total mechanical energy remains constant / is conserved v’
in a closed / isolated system / in absence of external forces /non-conservative
forces. v
Die totale meganiese energie in bly konstant / bly behoue
in 'n geslote / geisoleerde sisteem /in afwesigheid van eksterne kragte /nie-
konserwatiewe kragte.
OR/OF
The sum of the potential and kinetic energy of a system remains constant v'
in a closed/isolated system. v’
Die som van die potensiéle en kinetiese energie van 'n sisteem bly konstant
in 'n geslote / geisoleerde sisteem.
OR/OF
When the work done on an object by the non-conservative forces is zerov’,
the total mechanical energy is conserved. v’
Wanneer die arbeid deur die nie-konserwatiewe kragte op ‘n voorwerp verrig
nul is, bly die totale meganiese energie behoue. (2)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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QUESTION 4/VRAAG 4

4.1

4.2

4.3

Copyright reserved/Kopiereg voorbehou

The total (linear) momentum remains constant/is conserved v/
in an isolated/a closed system/the absence of external forces. v’

Die totale lineére momentum bly konstant/behoue v
in 'n_geisoleerde sisteem/geslote sisteem/die afwesigheid van eksterne
kragte. v/

DBE/Feb.—Mar./Feb.—Mrt. 2013

Notes/Aantekeninge:

The mark for 'closed/isolated system' is only awarded if used in conjunction with
momentum.

Die punt vir 'geslote/geisoleerde sisteem' word slegs toegeken indien saam met
momentum gebruik.

Accept: The total momentum before a collision equals the total momentum after a

collision in a closed system.

Aanvaar: Die totale momentum voor 'n botsing is gelyk aan die totale momentum na

'n botsing in 'n geslote sisteem.

To the right as positive/Na regs as positief:
2 Poeforevoor = 2 Pafterma v

(0,01)(300) v'+ (1,99)(0) = (0.01 + 1,99)vp, ¥
S Vi =1,5m's v

To the right as negative/Na regs as negatief:
by Poeforevoor = 2 Pafterma v

(0.01)(-300) v+ (1,99)(0) = (0,01 + 1,99)vry ¥
SV = -1 om: S
..Vf2 = 1,5m S1\/

Other formulae/Ander formules: Notes/Aantekeninge:

M1Vit + M2Vi2 = M1Vsr + M2V . 3

or/of If no formula/principle — Max. 2

miuq + MaUz2 = MqVqy + M2V 3
or/of Indien geen formule/beginsel — Maks. 2

M1Vi1 + MaVig = (M1 + M)V

Inelastic/Onelasties v
Kinetic energy is not conserved./Kinetiese energie bly nie behoue nie.v’

OR/OF
Inelastic/Onelastiesv’
Objects stick together/Voorwerpe heg aan mekaar. v’

OR/OF
Inelastic/Onelastiesv’
Structural damage to the block./Strukturele skade aan blok. v/

OR/OF
Inelastic/Onelastiesv’
There is deformation to the block/bullet./Daar is vervorming van die blok.v’

OR/OF

Inelastic/Onelasties v/

Energy converted to other forms such as sound and heat./Energie word
omgeskakel na ander vorms soos klank en hitte.v’

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©
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4.4 POSITIVE MARKING FROM QUESTION 4.2.
POSITIEF NASIEN VAN VRAAG 4.2.

Option 1/Opsie 1: Notes/Aantekeninge:
Wiet = AK vV Accept/Aanvaar:
OR /OF =

1 1
FretAXCOS0 = Emvf—Emvi2

(8)Axcos180° v = %(2)(02 _152%) v

LA =0,28m Vv
Option 2/0Opsie 2: Notes/Aantekeninge:
Fret = Ma Accept/Aanvaar:
~.(-8)=2a Vv , vf2 = vi2 + 2aAy
a=-4m-s v'Both v2:u2+2as
formulae
v, =v.? +2aAx Beide
02 = (1,5)2 +2(-4) Ax v formules
L Ax =0,28m Vv
QUESTION 5/VRAAG 5
5.1 The total mechanical energy remains constant/is conservedv’
in an isolated/closed system. v/
Die totale meganiese energie bly konstant/bly behoue
in 'n_geisoleerde/geslote sisteem
OR/OF
The sum of the potential and kinetic energy remains constant v/
in an isolated/closed system. v’
Die som van die potensiéle en kinetiese energies bly konstant
in 'n_geisoleerde/geslote sisteem
Notes/Aantekeninge:
The mark for 'closed/isolated system' is only awarded if used in conjunction with
energy.
Die punt vir 'geslote/geisoleerde sisteem' word slegs toegeken indien saam met
energie gebruik.
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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QUESTION 4/VRAAG 4
4.1 40 m-s™ veast/oos v’ (2)
4.2 The total (linear) momentum remains constant/is conserved v

in an isolated/a closed system/the absence of external forces/ if the impulse of
external forces is zero. v’

Die totale (liniére) momentum bly konstant/behoue v
in 'n_geisoleerde sisteem/geslote sisteem/ die afwesigheid van eksterne
kragte./ indien die impuls van eksterne kragte nul is.v’ (2)

4.3 East positive/Oos positief:
2pi=2ps v
m(20) v'+ 2m(-20) v = (m + 2m)v¢ v’
Vi =-6,67 m's”
Vs =6,67 m's v west /wes v
East negative/Oos neqatief:

Zpi = ZpsvY

m(-20) v+ 2m(+20) v' = (m + 2m)vs v

Vi =6,67ms" v west /wes v (6)
4.4
4.4.1 Fv

Newton’s Third Law of motion/Newton se Derde Bewegingswet v/ (2)

442 Yoa | Vaav
1

(Same/Dieselfe Fpet), a o — Vv
m (2)

443  Cardriver v
(Car - driver system) have greater acceleration. v
(Car - driver system) have greater change in velocity /greater Av.v’

Motorbestuurder v/

(Motor -bestuurder sisteem) het groter versnelling. v/

(Motor -bestuurder sisteem) het groter verandering in snelheid / groter Av.v’ (3)
[17]
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QUESTION 4/VRAAG 4
4.1 40 m-s™ veast/oos v’ (2)
4.2 The total (linear) momentum remains constant/is conserved v

in an isolated/a closed system/the absence of external forces/ if the impulse of
external forces is zero. v’

Die totale (liniére) momentum bly konstant/behoue v
in 'n_geisoleerde sisteem/geslote sisteem/ die afwesigheid van eksterne
kragte./ indien die impuls van eksterne kragte nul is.v’ (2)

4.3 East positive/Oos positief:
2pi=2ps v
m(20) v'+ 2m(-20) v = (m + 2m)v¢ v’
Vi =-6,67 m's”
Vs =6,67 m's v west /wes v
East negative/Oos neqatief:

Zpi = ZpsvY

m(-20) v+ 2m(+20) v' = (m + 2m)vs v

Vi =6,67ms" v west /wes v (6)
4.4
4.4.1 Fv

Newton’s Third Law of motion/Newton se Derde Bewegingswet v/ (2)

442 Yoa | Vaav
1

(Same/Dieselfe Fpet), a o — Vv
m (2)

443  Cardriver v
(Car - driver system) have greater acceleration. v
(Car - driver system) have greater change in velocity /greater Av.v’

Motorbestuurder v/

(Motor -bestuurder sisteem) het groter versnelling. v/

(Motor -bestuurder sisteem) het groter verandering in snelheid / groter Av.v’ (3)
[17]
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QUESTION 4/VRAAG 4

4.1 Impulse is the product of the (net/average) force and the time during which
the force acts. vv/
Impuls is die produk van die (netto/gemiddelde) krag en die tyd waartydens
die krag inwerk. v'v'
OR/OF
Impulse is the change in momentum. v'v'
Impuls is gelyk aan verandering in momentum. v'v/ (2)
4.2 Option 1/Opsie 1: Option 2/Opsie 2:
Upward positive:/Opwaarts positief Upward negative:/Opwaarts negatief
F oAt =Ap v FoAt=Ap v
= m(vf — Vi) = m(vf — Vi)
=0,15(3,62 - (-6,2)) v =0,15[(-3,62 - (6.2)) v
=1,473 N's / kgm's™'v =-1,473 N's /kg'm-s™
upward/opwaarts | F_At = 1,473 N's /kg'm's™' v
upward/opwaarts
Option 3/Opsie 3: Option 4/Opsie 4:
Upward positive: /Opwaarts positief Upward negative: /Opwaarts negatief
F oAt =Apv F oAt =Apv
= mvi—my; = mvi — mv;)
= 1,473 N's / kg:m's™v =-1,473 N's /kg'm-s”
upward/opwaarts | F._At = 1,473 N's /kg'm's™v
upward/opwaarts (3)
4.3 (U + Kopbo = (U + K)pottom/onder?” K(bottom/onder) = U(top/bo)
mghs + Y2 mv? = mgh; + 2 mv? Max.: %
(0,15)(9,8)h + 0 v = 0 + 1%4(0,15)(6,2)* v
~h=19mv Other formulae/Ander formules:
Emech(A)= Emech(B)/ Emech(i) = Emech(f)
196 Emech(top) = Emech(bottom)
—— =0,65m (Ep + Ex)a = (Ep + Ex)s
3 . (Ep + Ek)bottom = (Ep + Ek)top
Yes/Meets requirements v/ E, + Ex)i = (E, + Ex)
(U +K) = (U + K
Ja/Voldoen aan vereistes. v/ (U+K)a=(U+K)g
mghg + 2mv’ = mghg + 1 mv? (5)
[10]
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QUESTION 4/ VRAAG 4

4.1 30 m's' veast/oos v Notes / Aantekeninge:
VT1p =VTg—VPG=40— 10 =30
“.vrp = 30 m-s™ east/oos
OR/OF
Vip = V1g + Vgp =40 + (—10) =30
“.vip = 30 m-s™ east/oos (2)
4.2 70 m's’' v east/ 0os v
Notes / Aantekeninge:
Solution 1/ Oplossing 1: Solution 3/ Oplossing 3
VBT = VBp — VTP VBT = Vgp + Vpg * Vit
=100-30=70 =100 + 10 + (-40)
“.vgr =70 m-s’ east/oos =70
_ _ ~.vgr =70 m-s" east / 0os
Solution 2 / Oplossing 2
VBT = Vep + VpT Solution 4 / Oplossing 4
=100 + (—30) =70 Veg = Vep T Vpg
“.vgr = 70 m-s™ east/oos =100+ 10=110
“.Vegg =110 m's™
OR/OF VBT = Vgg *+ Ver
VeT = Vgp t+ Vpg *+ Vgt =110 + (—40) =70
=100 + 10 + (—40) ~.Ver =70 m's™ east/ 0os
-0 2)
~.vgr = 70 m-s™" east / 0os
4.3 The total (linear) momentum remains constant/is conserved / does not
change. v
in an isolated/a closed system/the absence of external forces. v/
Die totale (liniére) momentum bly konstant / behoue / verander nie v/
in 'n_geisoleerde sisteem / geslote sisteem / die afwesigheid van eksterne
kragte. v/ (2)
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4.4

4.5

DBE/November 2011

Option 1/ Opsie 1:

To the right as positive / Na regs as positief:

2 pbefore/ voor — 2 pafter/ na v
(1.000)(40) v'+ (5.000)(-20) v" = (1 000 + 5 000)v; v

vi=-10m-s'v

~vi=10m-s’ left/ nalinks v OR / OF west / wes

Option 2 / Opsie 2:

To the right as positive / Na regs as positief:

Apcar = 'Aptruck‘/
m(vf — Vi) = -m(vf — Vi)

1000)(vs — (40)) v'= =(5 000)(vs v~ (-20)) v’

6 000vs; = -60 000
~vi=-10ms'v

~vi=10 m-s’ left / nalinks v OR/OF west / wes

Option 1/ Opsie 1:

Force on car / Krag op motor:

To the right as positive / Na regs as
positief:

FretAt = Ap V= mvs - my;

Fnet(0,5) v '=1000(-10 —40) v

- Fret=-1x10° N v OR/OF

. Fret=1x10° N (100 000 N)

L Fnet > 85 000 N
Yes, collision is fatal. / Ja botsing is
fataal. v

Force on car / Krag op motor:

To the left as positive / Na links as
positief:

FretAt = Ap v'= mv; - my;

Fnet(0,5) v =1 000(10 — (- 40)) v
. Fret=1x10° N v (100 000 N)

. Fnet > 85 000 N

Yes, collision is fatal. / Ja, botsing is
fatal. v/

Option 2 / Opsie 2:

Force on truck / Krag op vragmotor:
To the right as positive / Na regs as
positief:

FretAt = Ap v'=mvs - my;

Fret(0,5) v/ =5 000(-10 — (-20)) v

. Fret =1 x10° N v (100 000 N)

L Fnet > 85 OOO N

Yes, collision is fatal. / Ja, botsing is
fataal. v

Force on truck / Krag op vragmotor:
To the left as positive / Na links as
positief:

FretAt = Ap v'= mv; - my;

Fnet(0,5) v/ =5 000(10 — 20) v

< Fret=-1x10°N v

. Fret=1x 10° N (100 000 N)
~.Frnet > 85000 N

Yes, collision is fatal / Ja, botsing is
fataal. v/

Option 3/ Opsie 3:
Force on car / Krag op motor:

To the right as positive / Na regs as
positief:

v’ Both
V= vi +aAt formulae/
- 10 =40+ a(m E)Er}:gﬁles
ra=100 _——

Fret = ma = (1 000)(-100) v

. Fret =-1x 10° N v (-100 000 N)
. Fret =1 x10° N (100 000 N)
~.Fnet > 85000 N

Yes, collision is fatal. / Ja, botsing is
fataal. v/

Force on car / Krag op motor:
To the left as positive / Na links as
positief:

v’ Both
Vi =V +aAt formulae/
.10 =-40 + a(0,5) Beide

~a=100 - — formules

Fret = ma = (1 000)(100) v/
. Fnet=1x 10° N v (100 000 N)

L Fnet > 85 000 N
Yes, collision is fatal. / Ja, botsing is
fataal. v/
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Option 4 / Opsie 4:
Force on truck / Krag op vragmotor: Force on truck / Krag op vragmotor:
To the right as positive / Na regs as To the left as positive / Na links as
positief: positief:

v Both v" Both
Vi = Vi +aAt formulae/ Vi = Vi +aAt formulae/
- -10=-20+ a(O,S)\ ede | . 10=20+ a(o,S)/\ pede
~a=20 ~a=-20
Fret = ma = (5 000)(20) v Fret = ma = (5 000)(-20) v
. Fret=1x10° N v (100 000 N) - Fnet =-1x10° N v (-100 000 N)

. Fret =1 x10° N (100 000 N)
~.Fnet > 85 000 N

Yes, collision is fatal. / Ja, botsing is

fataal. v/ Yes, collision is fatal. / Ja, botsing is
fataal. v (5)
[17]
QUESTION 5/ VRAAG 5
5.1 The net (total) work (done on an object) v
is equal to the change in kinetic energy (of the object.) v/
Die netto (totale) arbeid (verrig op 'n voorwerp) v’
is gelyk aan die verandering in kinetiese energie (van die voorwerp) v’
OR/OF
The work done (on an object) by a net (resultant) force v
is equal to the change in (the object's) kinetic energy. v
Die arbeid verrig (op 'n voorwerp) deur 'n netto (resulterende) krag v
is gelyk aan die verandering in kinetiese energie (van die voorwerp.) v’ (2)
5.2 v
I:applied/applied
fv
v
W (3)
5.3 Gravitational force/weight (of soldier) v
Gravitasiekrag/gewig (van soldaat) (1)
FAycos 6 + F,Aycos 6 + W = AK
(960)(20)cos0° v+ (80)(9,8)(20)cos180° v + W;=0 v
19200-15680 + Ws=0
W;=-3520J v (5)
[11]
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Option 4 / Opsie 4:

Fnet = ma ‘/
mgsin20° = ma

vi=v:+2aAx Y

0= @)+ 20335 ¥

~d=1,34mv

Direction of motion as positive / Rigting van beweging as positief:

~1(3)(9,8)sin20° = 32> v .a =- 3,35 m's”?

QUESTION 6 / VRAAG 6
6.1 MmVim + MpVpi = (Mm+mp)vs v’
Vim=3,01 ms" v

6.2

[121.3]  (5)
[12]
[122.3]  (4)

Option 1/Opsie 1:

K(before/voor) = Yamv? v/
= %(87)(3,01> +0 v/
=394,11J v
=(391,5if 3m-s")

K(after/na) = Ysmv?
= %5(109)(2,4)* v
=313,92J v

Collision is inelastic / No v/
Botsing is nie-elasties / Nee

Option 2/Opsie 2:

AK = K(after/na) - K(before/voor)
= vsmv?(after/na) - Vsmv?(before/voor) v
= Y4(109)(2,4)2Y — (V4(87)(3,01) + 0) v
= 313,92 - 394,11
=-80,19J vV

Collision is inelastic / No v/
Botsing is nie-elasties / Nee
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Option 1/ Opsie 1:

Whet = AEx v

FretAXcos 0 v'= ¥sm(v2 — v?
Frot(2)(-1) v =C7(87 + 22)(0% - 2,47 v

R Fnet = 156,96 N ‘/
If/indien — 156,96 N: minus 1

Option 2 / Opsie 2:

Vf2 = vi2 +2aAx v
0° =2,4°+2a(2) v -a=-144ms?

Fret=ma v'=(87 + 22)(-1,44)v'=- 156,96 N

. Fret= 156,96 N v/

Option 3/ Opsie 3:

sz(Vf;VijAt\/ O+22,4)At v L At=167s

2 =(
F At=Ap=mv, —mv,v

net

. Fret=-156,65 N .. Fnet=156,65 N v

DoE/November 2009(1)

Option 4 / Opsie 4:

sz[vf;vijm v 2=(O+22’4)At v o At=167s
Vi=vi+aAt - 0=2,4 + a(1,67) .‘./Aélm-s'z

Fret= ma v'=(87 + 22)(-1,44)v = - 156,96 N

. Fnet= 156,96 N ‘/
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