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QUESTION 5/VRAAG 5

5.1

5.2

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.

A force is non-conservative if the work it does/done 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/doen op 'n
voorwerp wat tussen twee punte beweeg afhanklik is van die pad gevolg.

OR/OF

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

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

Note/Aantekening:
If the word 'work' is omitted, 0/2.
Indien die woord ‘arbeid’ weggelaat is, 0/2.

Marking criteria/Nasienkriteria
e Any one of the correct equations./Enige een van die korrekte vergelykings. v’
e Correct substitution for work done by gravity or AU. v/
Korrekte vervanging vir arbeid verrig deur gravitasie of AU.
e Correct substitution for work done by motor and friction./Korrekte vervanging aan
van arbeid verrig deur motor en wrywing. v’
e Correct substitution for AK./Korrekte vervanging vir AK.v’
e Correct final answer/Korrekte finale antwoord: 5,96 m-s™ v/

OPTION 1/OPSIE 1
Whet = AK
W, + Wi+ WE = 1/zmvf2 - %mviz} v"Any one/Enige een
mgsinBAxcosd + Wi + W = amve? - Yemv;2
(20)(9,8)(sin18°)(15, 6)cos180 v'+(13,5)(15, 6)cos180 +(96,8)(15,6)c080°V = ¥4(20)(v{* = 0*)v
=596ms’ v

OPTION 2/0OPSIE 2
W = AK + AU
Wi+ Weg=AK + mg(hf - hi)
fAxcos® + FAxcos® = smv¢ — smvi? + mghf— mgh;
13,5(15,6)c0s180° + 96 8(15, 6)COSO v'=Y5(20)(v — 0°)v" +(20)(9,8)(15,6 sin18° — 0)v'
=596 m's” v

v'Any one/Enige een

OPTION 3/OPSIE 3
Whet = AK
W,, + Wi+ WEg = /2me — 1/zmvI v"Any one/Enige
-AE + Wi+ We= /2me — 1/2mv.
-(20)(9 8)(15, 68|n18 W +(13, 5)(15 6)cos180° + (96,8)(15,6)cosQ°v'= 1/2(20)(vf —0%) v
=596m's’ v
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OPTION 4/OPSIE 4

Whiet = AK
W, + Wi+ W= 1/zmv1c2 — 1/2mvi2 v'Any one/Enige
mgAxcos8 + W; + We = Yamv — amv;

(20)(9,8)(15,6)cos108°v'+ (13.5)(15,6)c0s180° +(96,8)(15,6)c0s0°v" =¥5(20)(v—0?) v/

vi=596m'ss’ v

OPTION 5/OPSIE 5

Fnet =ma

Fret =F — Fuy—f
= 96,8 — (20)(9,8)sin18° v — 13,5
=22, 73N

Whet = AK }\/An one/Enige
FretAXCOSO = VsmviZ — smv;? y I

22.73(15.,6)c0s0°v" = %(20)(v — 0%) v/

vi=596ms v

POSITIVE MARKING FROM QUESTION 5.2.
POSITIEWE NASIEN VANAF VRAAG 5.2.

Marking criteria/Nasienkriteria

¢ Correct equation for power/Korrekte vergelyking vir drywing. v/
e Correct substitution into power equation./ v/
Korrekte vervanging in drywingvergelyking.
e Correct final answer/Korrekte finale antwoord: 288,46 W v/
Range: 286,46 W to/na 288,73 W

OPTION1/OPSIE 1

Pave = FVave v
(0) +5,96
= 96,8(—) v

2
= 288,46 W v
OPTION2/OPSIE 2
Vi + V.
Ax=('2f)At bW
(0) +5,96 At v'Any one/Enige een
15,6 = — % At _ FAxcos

At=523s (5,24) At

\ 4

OPTION 3/OPSIE 3

2=y2
Vi~ = Vi< + 2alAx _
(5,96)* = 0° + 2a(15.6) P =288,73W v
a=114m-s* (1,13) OR/OF

AX
vi = v; + alt Vave =

5,96 =0+ (1,14)At At

At=5.23s (5,27) _156-0
5,23 -0
=2,98 m's”

\ 4

Pave = FVave v
- 96,8(2,98) v
= 288,46 W v

P
96,8(15,6) cos0
P= v
5,23
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54
Accept force diagram/
N Aanvaar kragte-diagram:
fi N
fi
w
w

Accept/Aanvaar:

N

fi
Wi
Wy

Accepted symbols/Aanvaarde simbole
N v FN/1 96N/NOrmaI/Normaal/Fnorma|/Fnormaa/
f v | (kinetic) friction/(kineties) wrywing/F/F/f/f;
w Y | Fg/Fuw/weight/gewig/mg/gravitational force/gravitasiekrag/Fearn on crate!

F, Aarde op krat

Notes/Aantekeninge:

o Accept correct numerical values for the forces./Aanvaar korrekte numeriese
waardes vir die kragte.

Mark awarded for label and arrow./Punt toegeken vir benoeming en pyltjie.

e Do not penalise for length of arrows since drawing is not to scale./Moenie vir die
lengte van die pyltjies penaliseer nie aangesien die tekening nie volgens skaal is
nie.

¢ Any other additional force(s)/Enige ander addisionele krag(te): Max/Maks 2/3

e |If everything correct, but no arrows/Indien alles korrek, maar geen pylijies:
Max/Maks 2/3
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POSITIVE MARKING FROM QUESTION 5.2.
POSITIEWE NASIEN VANAF VRAAG 5.2.

Marking criteria/Nasienkriteria:

o First straight line starting at zero with positive gradient, reaching a maximum
velocity./Eerste requit lyn met ‘n positiewe gradiént begin by nul en bereik
maksimum snelheid. v

e Second straight line with negative gradient from maximum velocity to zero./
Tweede reguit lyn met negatiewe gradiént vanaf maksimum snelheid na zero. v’

e Third straight line continuing from second line at zero and extending below the x-
axis./Derde requit lyn wat aangaan vanaf tweede lyn vanaf nul en verleng onder
die x-as. v’

e Third line has a smaller negative gradient than the second line./Derde reguit lyn
het 'n kleiner negatiewe gradiént as die tweede lyn v’

Note/Aantekening:
Direction of gradients opposite for graph 2./Rigting van hellings teenoorgesteld vir

grafiek 2.
No marks given for values of velocities./Geen punte toegeken vir waardes van

snelhede nie.

UPWARDS AS POSITIVE DOWNWARDS AS POSITIVE
OPWAARTS AS POSITIEF: AFWAARTS AS POSITIEF:
A A
T 5.96|---mm- 2 g
E 2
= < > © >
5 Time (s) S Time (s)
o >
> -5,96} - - - - - -
v v

(4)
[17]

QUESTION 6/VRAAG 6

6.1.1

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 sleutel woorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

The (apparent) change in frequency (or pitch) (of the sound) detected by a
listener because the source and the listener have different velocities relative
to the medium of propagation. v'v/

Die (skynbare) verandering in die frekwensie (of toonhoogte) (van die klank)
waargeneem deur 'n luisteraar omdat die bron en die luisteraar verskillende
snelhede relatief tot die voortplantingsmedium het.

OR/OF

An (apparent) change in observed/detected frequency/pitch as a result of the
relative motion between a source and an observer/listener.

'n (Skynbare) verandering in waargenome frekwensie/toonhoogte as gevolg
van die relatiewe beweqing tussen die bron en ‘'n waarnemer/luisteraar.
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QUESTION 5/VRAAG 5

5.1

5.2

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.

A force is non-conservative if the work done by the force on an object (which
is moving between two points) depends on the path taken. v'v’

'n Krag waarvoor die arbeid wat verrig word deur die krag op ‘'n voorwerp (wat
tussen twee punte beweeg,) afhanklik is van die pad wat gevolg word.

OR/OF

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

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

Note/Aantekening:

0
-If work done is ommited/ Indien arbeid verrig uitgelaat word: >

OR/OF

Accepted labels/Aanvaarde benoemings

w | Fw/Fq/ mg/117,6 N/ gravitational force / gravitasiekrag / weight / gewig

F Fa /Applied force / T /Toegepaste krag/ Fr

f F: / fx / (kinetic) Friction / (kinetiese) wrywing | F,,

N Fn/ Normal / Normaal

Notes/Aantekeninge:

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

volgens skaal is nie.

e If wis not shown but F, and Fq1 are shown, give 1 mark for both./Indien w
nie aangetoon is nie maar F;, en Fg. is getoon, ken 1 punt toe vir beide.

e Any other additional force(s)/Enige ander addisionele krag(te):
Max/Maks %

o If everything is correct, but no arrows/Indien alles korrek is, maar geen
pyltiies: Max/Maks % .

o |f force(s) do not make contact with the dot /Indien krag(te) nie met die
kolletjie kontak maak nie: Max/Maks %

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

Please turn over/Blaai om asseblief

(4)



Downloaded From:

Physical Sciences P1/Fisiese Wetenskappe V1 19 DBE/November 2022

NSC/NSS — Marking Guidelines/Nasienriglyne

5.3 OPTION 1/OPSIE 1
Wnc = AEk + AEp

Wi = %m(vf2 -v?) + mg(hs — hy)
= ¥5(12)(2,25%- 0) v + (12)(9.8)(4,5 - 0) v/

} v Any one/Enige een

=559,58 J v

OPTION 2/OPSIE 2

WFg// = Fg//AXCOS WFg = FgAxcos(90° +0)
= (mgsinB)Axcos6 = mgAx(- sinB)
_ 4.5 0 -45
= (12)(2.8)(3=> ) Axcos 180 = (12)0.8)(2) ax
=-529,2J =-5292J

Wiet = AE Whet = Wit We v

30,375 = Wi + (- 529,2) v

= Yomv? — Yamv?
- 1/2(12)(2’2W' Wi = 559,575 J v (559,58 J)
= 30,375 J

OPTION 3/OPSIE 3

) 45
Sing=—
AX
_ 45
" sind
Wiet = AEK
v A /
W+ e+ W = AE, ryone)

Wi + (MgsinB)Ax(cosB) = ¥emv? — Vsmv?

4,5
Wi + (12)(9,8)(%)Sinecos180° v'= ¥5(12)(2,25)% — 02 v/
Wi = 559,58 J v/
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54 POSITIVE MARKING FROM QUESTION 5.3.
POSITIEWE NASIEN VANAF VRAAG 5.3.
Marking criteria for OPTION 1 /Nasienkriteria vir OPSIE 1
e Formula for W, /Formule vir W, v
e Correct substitution of 559,58 J in W, along inclined plane v/
Korrekte vervanging van 559,58 J in W, langs die skuinsvlak
e Correct force equation and substitution of 0 for F.et OR F = f, on horizontal
planev’
Korrekte kragvergelyking en vervanging van 0 vir F.s OF F = f, op die horisontale
viak.
¢ Relating the two frictional forces (substitution of f; + 42 for f,).v'
Bring die twee wrywingskragte in verband (vervanging van f; + 42 vir ).
e Correct answer/Korrekte antwoord: 13,32 m.v’
OPTION 1/OPSIE 1
ALONG THE INCLINE/AB/TEEN DIE SKUINSVLAK
Whe = WE + W4 ,
Wi = FAxcos0° + f;Axcos1 80‘} ¥ Any one/Enige een
559,58 = FAxcos0° + f1Axcos180°

559,58 v'=(F = f1)AX cocvveeiieieine (1)
ALONG THE HORIZONTAL/BC/LANGS DIE HORISONTAAL
F-f=ma OR/OF F=f
F-f,=0v 2
F-(f+42)v=0
F-f1=42........ (2)
Substitute/Vervang (2) into/in (1):
559,58 = 42Ax
Ax=13,32m v

Marking criteria for OPTION 2 and 3 /Nasienkriteria vir OPSIE 2 en 3

e Correct force equation and substitution of 0 for F..t OR F = f, on horizontal
planev’
Korrekte kragvergelyking en vervanging van 0 vir F.s OF F = f, op die horisontale
viak.

¢ Relating the two frictional forces (substitution of f; + 42 for f,).v'
Bring die twee wrywingskragte in verband (vervanging van f; + 42 vir f,).

e Formula for W, OR W, /Formule vir W,. OF We"
Correct substitution into equation for W,. OR W,,; on the horizontal planev’
Korrekte vervanging in W,. OF W, vergelyking langs die skuinsviak

e Correct answer/Korrekte antwoord: 13,32 m.v’

OPTION 2/OPSIE 2

ALONG THE HORIZONTAL/BC/LANGS DIE HORISONTAAL

F - f2 = Mma
F-f,=0v OR/OF F=f;
F - (f+ 42)v = 0
F=f +42
ALONG THE INCLINE/AB/TEEN DIE SKUINSVLAK
W, = AEk + AEp } v Any one/
(F — f1)Axcos8 = [ Vsmv? — Yamv?] + [mghy - mghi] Enige een

(f1.+ 42 — £;)Axcos0° = [ %(12)(2,25)% — 0%] + [(12)(9.8)(4,5) — O] v
Ax = 13,32 m v (13,32 m)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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OPTION 3/OPSIE 3
ALONG THE HORIZONTAL/BC/LANGS DIE HORISONTAAL
F-f,=ma

F-f,=0v OR/OF F =1,
F-(fi+42) v=0
F=f+42
ALONG THE INCLINE/AB/TEEN DIE SKUINSVLAK
Wret = A« } v Any one/
(F — f1 — Fgy)Axcos® = [ omv? — amv?] Enige een

[(42) - (12)(9,8)(%)] Axcos0° = 4(12)(2,25)% v'— 02
Ax = 13,323214 m v (13,32 m)

OPTION 4/OPSIE 4
Wi = AEk + AEp } v Any one/

Wi = [ oemv? — ¥smv2] + [mgh;-mghj] Enige een
(fy + 42 — £;)v Axcos0° v'= 559,575 v/
(42)Axcos0° = 559,575
Ax =13,323214 m v (13,32 m)

Marking criteria for OPTION 5/Nasienkriteria vir OPSIE 5

e Correct force equation and substitution of 0 for F.et OR F = f, on horizontal
planev'/ Korrekte kragvergelyking en vervanging van 0 vir F.e OF F = f, op die
horisontale viak.

¢ Relating the two frictional forces (substitution of f; + 42 for f,).v'
Bring die twee wrywingskragte in verband (vervanging van f; + 42 vir f,).

e Correct substitution to calculate a./Korrekte vervanging om a te bereken. v'.

e Substitution to calculate F,./Vervanging om F, te bereken. v’

e Correct answer/Korrekte antwoord: 13,32 m.v’

OPTION 5/OPSIE 5

ALONG THE HORIZONTAL/BC/LANGS DIE HORISONTAAL
F- f2 =ma
F-f,=0v OR/OF F =f;

F - -(Il +42)v=0

F=fi+42 ... (1)

ALONG THE INCLINE/AB/TEEN DIE SKUINSVLAK
vZ = v? + 2alx
2,25 =0 + 2aAx v
2,53

AX

Fnet = ma
F- Fg// - f1 =ma
F —mgsind -f; =12a .......

F —(12)(9,8)sin6 — f; = 12(%) V. (2)

Substitute/Vervang (2) into/in (1):
42— (12)(9,8)(%) = 30,38
Ax=13,32m v

Copyright reserved/Kopiereg voorbehou
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QUESTION 5/VRAAG 5

5.1

5.2

5.3

Copyright reserved/Kopiereg voorbehou

Marking criteria/Nasienkriteria

If any of the underlined key words/phrases in the correct context are omitted:
- 1 mark per word/phrase.

Indien enige van die sleutelwoorde/frases in die korrekte konteks weggelaat word: -1
punt per word/frase.

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 op 'n voorwerp is gelyk aan die verandering in die
voorwerp se kinetiese energie.

OR/OF

The work done on an object_by a net force is equal to the change in the
object's kinetic energy.

Die arbeid verrig op ‘n voorwerp deur ‘n netto krag is gelyk aan die
verandering in die voorwerp se kinetiese energie.

Fnet Opposite to direction of displacement Ax. v' / Both frictional force and
gravitational force are in opposite direction of displacement Ax.

Fnet teenoorgesteld tot rigting van verplasing Ax. / Beide wrywingskrag en
gravitasie krag is teenoorgesteld tot die verplasing Ax.

OR/OF

AK is negative. / The final K is zero. / Ex decreases.
AK is negatief. | Die finale K is nul. | Ex neem af.
OR/OF

Whet = Fret AXcosB and/en 8 = 180°/cosB = -1

OPTION 1/OPSIE 1
Wnet = AK
W, + Wi = smve - Vsmvi }\/ Any one/Enige een
mgsinBAxcosd + W; = smv? - Yamv;?
(30 000)(9,8)sin28°Axcos180°v" + (31 000)Axcos180°v
= ¥5(30 000)(0* - 33%) v/

Ax =96,64 m v
OPTION 2/OPSIE 2
Wre = AK + AU
Wi = AK + mg(hs - hy) v'Any one/Enige een

fAxcos® = ¥smv¢ - smvi? + mgh; - mgh;
31 000Ax cos180°v" = ¥%4(30 000)(0? — 33%) v + 30 000(9,8)(Ax sin28° - 0) v/
AX =96,64 m v

OPTION 3/OPSIE 3
Whet = AK

Wy, + Wi = Vsmv? - Ysmv;?

-AE, + Ws = Vsmve® - Vomvi

-mg(hs - hy) + W; = Yamv¢? - Vsmv;?

(30 000)(9,8)(Axsin28° - 0)v" + (31 000)Axcos180°v = 14(30 000)(0% — 33%) v/
AX=96,64 m v

v'Any one/Enige
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OPTION 4/OPSIE 4

Whet = AK
W, + Wi = 2mve - Yemv;? v'Any one/Enige
mgAxcos8 + W; = Ysmv¢ - Yamv;?

(30 000)(9,8)Axcos118°v + (31 000)Axcos180°v'= (30 000)(0* — 33%) v/

Ax =96,64 m v
OPTION 5/OPSIE 5
Fnet = ma
Fret = Fwy + f
= (30 000)(9,8)sin 28° + 31 000v
=169 024,64 N
Whet = AEK ) ) }\/ Any one/Enige een
FretAXxcosB = Yzmvy - Yamy,
169 024,64Ax cos 180°v = ¥ (30 000) (0° — 33%) v/
Ax=96 64 m v (5)
54 Ascending/Opgaande v
1. Ascending/Opgaande: Feya) = Fuy + f v
Descending/Afgaande: Freypy = Fwi - f
I:net(A) > Fnet(D) v
OR/OF
2. Ascending: Fy; and f are both acting in the opposite to direction of v
displacement.
Descending: only f is acting in the opposite direction of displacement.
Net force for ascending greater than net force for descending. v
Opgaande: F,;, en f werk beide teen die rigting van verplasing.
Afgaande: slegs f werk teen die rigting van verplasing.
Die netto krag opgaande is groter as die netto krag afgaande.
OR/OF
3. Ascending: Fnet acts opposite to the direction of motion. v/
Descending: Fet acts downwards in the direction of motion. v
Opgaande: F.: werk teen die bewegingsrigting.
Afgaande: Fne: werk afwaarts in die bewegingsrigting.
OR/OF
4. Ascending: Fy(y) acts opposite to the direction of motion v
Descending: Fy () acts downwards in the direction of motion
Net force for ascending greater than net force for descending. v
Opgaande: F,(,) werk teen die bewegingsrigting.
Afgaande: F,(,) werk afwaarts in die bewegingsrigting.
Die netto krag opgaande is groter as die netto krag afgaande. (3)
[11]
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QUESTION 5/VRAAG 5

5.1

5.2

5.3

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 sleutel woorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af.

ACCEPT/AANVAAR

For isolated system:

o Closed system/Geslote sisteem.

o Only conservative forces act on the system/Slegs konserwatiewe kragte werk in
op die sisteem.

e No external forces act on system/Geen eksterne kragte werk in op die sisteem.

The total mechanical energy in an isolated system remains constant / the
same. vV

Die totale meganiese energie in 'n geisoleerde sisteem bly konstant /
dieselfde.

OR/OF

The sum of the kinetic and gravitational potential energies in an isolated
system remains constant/the same.

Die som van die kinetiese en gravitasie potensiéle energie in 'n
geisoleerde/geslote sisteem bly konstant/dieselfde.
NOTE/LET WEL
e Mass may be omitted during substitution. /Massa mag uitgelaat word tydens
vervanging.

e [f equations of motion are used. Max 1/3 for correct answer. / Indien
bewegingsvergelykings gebruik word. Maks 1/3 vir korrekte antwoord.

OPTION 1/OPSIE1

E P/mech top/meg bo = E Q/mech ground /meg grond

(Ep + Ek)P/top/t2)o = (Ep + Ek)Q/bottom/ondezr }‘/Any One/Enlge een
(mgh + %2mVv*)ppopibo = (Mgh + %2MV*)asbottomionder.

(2)(9.8)(5) + 0 = 0 + %(2)v? v
vi=9,90 m's” v (9,899)

OPTION 2/OPSIE2

AEp + AEc =0 . }/Any one/Enige een
(mghs - mgh;) + Yam(vi —vi®) =0

0 - (2)(9.8)(5) + %(2)(vf =0) v =0

vi= 9,90 m's” v (9,899)

POSITIVE MARKING FROM QUESTION 5.2.
POSITIEWE NASIEN VANAF VRAAG 5.2.

OPTION 1/OPSIE 1
Wiet = AEK

Wi = emve® - Yomv® v'Any one/Enige een
Wy + Ws + W= 1/.szf2 - 1/2mVi2

fAxcos® = Vsm(vi- vi?)

f(10)cos180° v'= %4(2)(4% — 9,90%) v

f=82NVv
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OPTION 2/OPSIE 2
Woe = AEk + AE, _

W, = 1mve - 1smv;2 v'Any one/Enige een
Wiy + W= Vsmve - Vsmvi?

fAxcos® = Vsm(vi® — vi%) + mg(h; — h)

f(10)cos180° v'= 14(2)(4> = 9,90 + 0 v/

f=82NV
LEFT NEGATIVE/LINKS NEGATIEF
FretAt = Ap , ACCEPT/AANVAAR
FnetAt = Mvi- my; ‘/Any One/Enlge een |mpu|se//mpu[s = mAv
I:netAt = m(Vf' Vi)
-14 =2(vi—4) v
vi=-3ms’
AEk = amv? - VemviZ v
= V(2)(-3)° - 4°] v Do not penalise if +3 is substituted.
=7Jv Moenie penaliseer indien +3 vervang is.
ACCEPT/AANVAAR
AEK = 1/2me2 - 1/sz12 v
= 1/2(2)[(0)2_ (_3)2] v Do no.t penali§e if +§3 i§ substituted. .
=9Jv Moenie penaliseer indien +3 vervang is.

RIGHT NEGATIVE/REGS NEGATIEF
FnetAt = Ap

Frot - - mv}«Any onelEnige oen | ACCEPTIAANVAAR
FretAt = m(ve- vi) pulseimpus =

14 = 2(vs — (-4)) vV
vi=3m-s’

Y

- 2 2
AEg = 2mvi ';/vai 2‘/ Do not penalise if +4 is substituted.
= (I(3) = (-4)] v - seer indi :
2 W Moenie penaliseer indien +4 vervang is.
=-7

ACCEPT/AANVAAR

2 7
AEk = 2mvy ';/vai 2‘/ Do not penalise if +3 is substituted.
= Y(2)[(0)° = (-3)] v : iseer indien + ;
2 % Moenie penaliseer indien +3 vervang is.
=-9J
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QUESTION 5/VRAAG 5

5.1 The rate at which work is done/energy is expended. v'v' (2 or 0)
Die tempo waarteen arbeid/werk verrig word/energie verkwis word. (2 of 0)
Accept/Aanvaar
Work done per unit time / energy expended per unit time.
Arbeid verrig per eenheidstyd / energie verkwis per eenheidstyd. (2)
5.2 OPTION 1/OPSIE 1 OPTION 2/0OPSIE 2
P= ﬂ P= ﬂ
At v'Any one/Enige een At
_ Amgh _ FAxcos© or/of FAYcos6 lA_ny ong/
At Nt At Enige een
_ (1250)(9.8)5.8) , _ mMgAXxcos0*
60 At -
= v
118417 W v (1 184,167) _ (1250)(9,8)(58)c0s0°
60
=118417W v (1 184,167)

OPTION 3/OPSIE 3
P= ﬂ
At

_ FAxcos® or/of FAycos® | v any one/Enige een

mgAx cos180° v

At -
_ (1250)(9,8)(5,8)cos 180’
60
=-1184,17 W (-1 184,167)

Power dissipated by the crane/Drywing verkwis deur hyskraan =1 184,17 Wv'

OPTION 4/OPSIE 4
Pave = FVaye v
58 v

=1 250(9,8)>°
60
=1184,17 W v (3)

5.3 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 beweeg) onafthanklik 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.

1 Konserwatiewe krag is ,n krag waarvoor die arbeid verrig om ,n voorwerp in
41 geslote pad te beweegq, nul is. (2)
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Non-conservative/ Nie-konserwatief v’

(Gravitational) potential to kinetic (energy)
(Gravitasie)potensiéle na kinetiese (energie) v’

Marking criteria/ Nasienkriteria
¢ Any one of the following formulae/ Enigeen van die volgende formules:
Wiet = AEK / Wpe = AE, + AE, V'
e Substitution to calculate the AE, or initial velocity. v/
Vervanging om AE, of begin snelheid te bereken.
o Correct substitution of AE in: / Korrekte vervangings van AEy in:
Whet = AEK / Wy = AEy + AE, v
e Correct substitution into / Korrekte vervangings in FAxcos6. v/
e Final answer / Finale antwoord: 284 089 N v/ (283 510,63 N to/tot 284 200 N)

OPTION 1/OPSIE 1
From R to the wall / Vanaf R na die muur:
AU = mg(hs — h;)

=1250(9,8)(0-5,8) v

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

Whet = AK
Woamuer = Ks = Ki }/ Any one/Enige een
Fwall /muur AXC0OSO = K - K
Ewall/muur(0,25)005180° v =0-71050 v
Fwatymuur = 284 089 N v/

OPTION 2/OPSIE 2

From R to the wall / Vanaf R na die muur

Whe = AK + AU v'Any one/Enige een
Wi = (mghs - mghy) + 2m(vé — vi%)

0 =0—(1250)(9,8)(5,8) + ¥5(1 250)(v{ = 0) V'

vi= 10,66 m's™ (10,662)

Into the wall / In die muur in:

Whet = AK
Woalvmuur = Ks = Ki }
K

I:wall Imuur AXCOSG = Kf AN
Fuaimuurd0,25)c0s180° v = 0 — %4(1 250)(10,66) v/
Fwalymuur = 284 089 N v (284 195,61 N)

OPTION 3/OPSIE 3

With ground as reference/ Met grond as verwysing

From R to the wall / Vanaf R na die muur:

W= AK + AU

Whoe = (mghs - mghy) + ¥am(vé — vi%)

0 = (1.250)(9,8)[h — (5.8+h)] + ¥(1 250)(v# —0) v

vi= 10,66 m's™ (10,662)

Into the wall / In die muur in:

Wiet = AK

Wualmuur = K - Ki }\/Any one/Enige een

Fwalimuur AXCOSO = Ks - K;

Fuamuu{0.25)c0s180° v = 0 — ¥5(1 250)(10,66)* v
Fwamuur = 284 089N v (284 195,61 N)

v'Any one/
Enige een
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OPTION 4/OPSIE 4
From R to the wall / Vanaf R na die_ muur:
Wihe= AK + AU

Whre = (mghs - mghy) + ¥am(vé — vi%)
0=0—(1250)(9.8)(5.8) + ¥5(1 250)(v{ — 0)
vi=10,66 m's" (10,662)
Into the wall / In die muur in:

Wi = AK + AU

WwaII/muur = 1/A-’m(sz - Vi2) + (mghf = mghl) }

FualmuurAXcos® = am(vi — vi?) + mghs - mgh;

Fuaimuurd0,25)cos180° v = %4(1 250)(0 — 10,66%) v + 0
Fwaymuur = 284 089 N v (284 195,61)

OPTION 5/0OPSIE 5

From R to the wall/Vanaf R na die muur.

(Emech)Top/Bo = (Emech )Ground/Grond }

v"Any one/Enige een

(Ep +Ek)Top = Ep +Ek)Bottom/onder
(mgh + %2 mv*)top80 = (Mgh + %2 mVZ)Bottom/Onder
(9,8)(5,8) + 0 =0+ (% V*
v=10,662m-s"
Into the wall / In die muur in:
W = AK + AU
W wail muur = Vam(vf — vi?) + (mghy - mgh) }
Fuaiimuur AXCOSB = ¥am(vi — vi?) + mghs - mgh;
Fuwalmuur 0,25c08180°v" = 14(1 250)(0 — 10,66%) v + 0

Fualimuwr =284 089 N v/
OPTION 6/OPSIE 6
For the total motion/Vir die totale beweging:
W = AK + AU ,
Waanmur = AK + mg(hs - hy) v'Any one/Enige een
Fwalimuur AXc0s® = AK + mgh; - mgh;
Fwaimuur 0,25c08180°v =0+ [0 -1 250(9,8)(5,8)] vV

Fwalimuur = 284 200 Nv/

OPTION 7/OPSIE 7
From R to the wall/Vanaf R na die muur:
(Emech)Top/Bo 2 (Emech)Ground/Grond
(Ep +Ek)1op = (Ep +Ex)Bottom/onder v'Any one/Enige een
(mgh + %2 mv )Top/Bo =(mgh + % mVZ)Bottom/Onder}
(9.8)(58)+0=0+ (LW v
v=10,662m-s"
Into the wall / In die muur in:

sz[vi +vaA1

v'Any one/Enige een

2
0.25= (@jm

At =0,0469 s
Fret At =m Av
Fwaimuur (0,047) v = 1250(0 -10,66) 4
Fuwaimuur = 283 510,63 N v/
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OPTION 8/OPSIE 8
From R to the wall/Vanaf R na die muur:

(Emech)Top/Bo = (Emech)Ground/Grond
(EP +EK)Top =2(EP +EK)Bottom/Onder ) \/Any one/Enige een
(mgh + % mv )Top/Bo = (mgh + %2 mV)Bottom/onder

(9,8)(5,8) + 0 =0+ (Y6 WV v
v=10,66 m-s™

Into the wall / In die muur in:
Vi = v + 2alx
0 =(10,66)° + (2)a(0,25)v

a=-227,36 m's" (- 227,356)

Fwalimur = Ma

Fuaimur = (1 250)(-227,356) v

Fwalimuur = - 284 200 (-284 195)

Fwalimuur = 284 200 N v/ (284 195) (5)
[14]

QUESTION 6/VRAAG 6

6.1

6.2.1

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 change in frequency (or pitch) of the sound detected by a listener
because the sound source and the listener have different velocities relative to
the medium of sound propagation. v'v'

Die verandering in frekwensie (of toonhoogte) van die klank waargeneem
deur 'n luisteraar omdat die klankbron en die luisteraar verskillende snelhede
relatief tot die medium waarin die klank voortgeplant word, het.

OR
An (apparent) change in observed/detected frequency (pitch), as a result of
the relative motion between_a source and an observer (listener).

'n Skynbare verandering in waargenome frekwensie (toonhoogte), as gevolg
van die relatiewe beweqing tussen die bron en ‘'n waarnemetr/luisteraar. (2)

700 Hz v
Learner/observer/listener velocity/speed = zero.
Luisteraar/waarnemer/leerder se spoed/snelheid = nul

OR/OF
No relative motion between source and listener. v/
Geen relatiewe beweging tussen bron en luisteraar nie.

OR/OF
Listener and source both stationary.
Luisteraar en bron altwee in rus. (2)
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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
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POSITIVE MARKING FROM QUESTION 5.2.
POSITIEWE NASIEN VANAF VRAAG 5.2.

Marking criteria/Nasienriglyne

e  Appropriate formula/Geskikte formule v

e  Substitution into appropriate formula together with/Vervanging in geskikte
formule saam met -3,40 x 10° vv

e Final answer/Finale antwoord: 8,88 m v/

OPTION 1/OPSIE 1

Wpe = AK + AU

Whe = % mv¢’ - % mvi® + mghy - mghy }\/Any one/Enige een
=% m (vi*- vi%) + mg(hs - hy)

-3,40 x 10% v =-1200 + 200(9,8)(hs-10) v

h=888mv (887765 m)

OPTION 2/OPSIE 2

E(mech/meg)A + Wi = E(mech)B

(Ep +Ex)a+ Wi =(E, +Ex) B }/Any one/Enige een

(mgh + 2mv?) a + Ws = (mgh + ¥smv?) g

200(9,8)(10) + 14(200)(4?) - 3,40 x 10° v = 200(9,8)(h) + 14(200)(2)> v
h=8,88mv  (8,87755)

OPTION 3/OPSIE 3

Whet = AK

Wi+ W, = 1/2me2 - 1/2mVi2
Wi — AE, = Yemvy? - smv;
W; - mg(hf - hi) = 1/2m(Vf2- Viz)
-3,40 x 10° - 200(9,8)(h-10) v'= -1 200 v/
h=8,88mv  (8,87755m)

v'Any one/Enige een

OPTION 1 AND 2/OPSIE 1 EN 2: Marking criteria /Nasienriglyne
Appropriate formula/Geskikte formule v v/

Work done by friction/Arbeid verrig deur wrywingv' v’
Substitution of/Vervanging van (200)(9,8)(13,12) v/
Appropriate formula/Geskikte formule

Substitution into power formula/Vervanging in drywingformule
e Final answer /Finale antwoord: 1 814,35 W

OPTION 1/OPSIE 1

Wi = AK + AU

Wengine + Wi = ¥amvé - %2 mviZ + mghy - mgh, } v'v'Any one/Enige een
= ¥m(vi*- vi%) + mg(hs - h)

Wengine + (50)(15)(2)cos180° v'v' = 0 +200(9,8)v'(22 — 8,88)

Wengine = 27 215,20 J

Wengine
I:)engine = At

2721520

15
= 1814,35 W
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OPTION 2/OPSIE 2

Wnet = AK

W + Wengine + Wy + W = 0 } v'Y'Any one/Enige een

Wi + Wengine -AEp +W; =0

0 + Wengine - (200)(9,8)v'(13,12) +(50)(2)(15)cos180° v'v' =0
Wengine = 27 215,20 J

OR/OF

Wnet = AK vV

Wi + Wengine + Ww|| +W; =0

Wy + Wengine +mgsinBAxcos180° + W = 0

0 + Wengine - 1200[;9,8[\/(%)AX(-1) +(50)(2)(15)cos180° vv =0
X
Wengine = 27 215,20 J

Wengine
I:’engine = At

_ 2521520

15
=1814,35W

OPTION/OPSIE 3: Marking criteria/Nasienriglyne Opsie 3

Appropriate formula/Geskikte formule v'v/

Substitution of/Vervanging van - 50 v'v’

Substitution of/Vervanging van (-200)(9,8)(0,4373) or/of (-200)(9,8)(0,44)v
Appropriate formula/Geskikte formule

Substitution into/Vervanging in Pae = FVaye

Final answer/Finale antwoord: 1 814,35 W - 1 824,8 W

OPTION 3/OPSIE 3

Fret = ma } v'v'Any one/Enige een
I:engine + Friction + I:g// =0

I:engine +(-50) v'v" + (-200)(9,8)v'(0,4373) =0
Fengine = 906,52 N (906,52 — 912,4)

Pave = FVave\

sinB L
Pave = (908,52)(2) AX
=1813,04 W (1 824,8 W) _ 1312
ORIOF o)
W = FengmeAxcose - ’
= (906,52)(30)cos0°
=27 195,6 J (27 372 W)
p=W 271956 _ g1304w v (18248W)
At 15
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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 - O 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/
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5.4 OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
=(1,8)(9,8) (1,5 v (1,8)(9,8)(h — 0)cos180° = -(Epa — Ep(ground))
=26,46 J v (1.8)(9.8)(1.5)(-1) =-Epn v
Ep=26,46 Jv
OR/OF
W = FAxcosb ,
= mgAhcos® }— v'Any one/Enige een
= (1,8)(9,8) (1,5)cos0° v/
= 26,46 Jv (3)
5.5 POSITIVE MARKING FROM QUESTION 5.4/
POSITIEWE NASIEN VANAF VRAAG 5.4
OPTION 1/OPSIE 1
Wpe = AK + AU v .
W= 1/zm(vf2 - Vi2) + mg(hy — hi} Any one/Enige een
= 15(1,8)(4% — 0,95%) v'+ (0 — 26,46) v
=-1287Jv
OPTION 2/OPSIE 2
Whet = AK ) )
W; + W4 = Yamvs” - Yamy; v ;
Wy + méh = Yam(vi- vi2)| Any one/Enige een
W; + mgh = Yamvi? - smv;?
Wi + 26,46 v'= ¥5(1,8)[(4)* - (0,95 v
W;=-12,87J (-12,872 J) v
OPTION 3/OPSIE 3
E (mechimeg)a = E(mech)s - W _
(Ep + Ex)a = (Ep + Ex) B - Wi v'Any one/Enige een
(mgh + %2 mv®) o = (mgh + Y2 mv®) g - W.
26.46 + 5(1,8)(0,95%) v = 0 + ¥4(1,8)(4%) - W; v/
W= -12,87 J v (4)
5.6 Wpet =0(J)/ zerov (1)
[13]
QUESTION 6/VRAAG 6
6.1 Doppler effect/Doppler-effek v/ (1)
6.2 (Q): (records sounds with) longer period/ longer time per wave / lower
frequency.
(Q): (teken klank aan met) langer periode / langer tyd per golf / laer
frekwensie.
OR/OF
P: (records sounds with) shorter period/ shorter time per wave / higher
frequency. v/
P: (teken klank aan met) korter periode/ korter tyd per golf / hoér frekwensie.
ACCEPT/AANVAAR
(Q): longer wavelength. /P: shorter wavelength.
(Q): langer golflengte./P: korter golflengte het. (1)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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QUESTION 5/VRAAG 5

5.1 Tension/Spanningv’

5.2 There is friction/ tension in the system v OR/OF
Daar is wrywing/spanning in die sisteem The internal energy increases

OR/OF because of friction v/
Friction/tension is a non-conservative Die interne energie neem toe as
force v gevolg van wrywing.
Wrywing/spanning 'n 'n nie- OR
konserwatiewekrag The applied force is non-
OR/OF conservativev’
The system is not isolated because Die toegepaste krag is nie-
there is friction/tension v/ konservatief
Die sisteem in nie geisoleerd nie omdat OR
daar wrywing/spanning is It is not an isolated systemv’
5.3
ACCEPT/AANVAAR
N
N
T T
f f
w
w N
) . T
NOTE: maximum % if friction
and tension are not on a
straight line
LW: maksimum %z indien f
wrywing en spanning nie in ‘n I
reguitlyn nie. WirF g
WJ_/FgJ_
NOTE: maximum % if N and
w, are not on a straight line
LW: maksimum ¥ indien N en
W, nie in ‘n reguitlyn nie.
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Accepted labels/Aanvaarde benoemings
F4/Fw/weight/mg/gravitational force
F,/F./gewig/mg/gravitasiekrag

f | Friction/F/f/178,22 N/wrywing/F,,

N Normal (fOf'CG)/F normaL/F N/F normaaI/F reaction/reaksie
T FT/FA/F@plied/toeqepas/700 N/Tension

w

NSESANERN

Notes/Aantekeninge

e Mark awarded for label and arrow / Punt toegeken vir benoeming en pyltjie

e Do not penalise for length of arrows since drawing is not to scale. /Moenie
vir die lengte van die pyltjies penaliseer nie aangesien die tekening nie
volgens skaal is nie

e Any other additional force(s) / Enige ander addisionele krag(te) Max/Maks
%

4

o If force(s) do not make contact with body / Indien krag(te) nie met die

voorwerp kontak maak nie: Max/Maks: %

Deduct 1 mark for an arrow/arrows omitted / trek 1 punt af indien pyl/pyle
weggelaat

W = FAxcos6v
W; = [178,22(4)cos180°] v/
=-712,88 Jv

OPTION 1/OPSIE 1
POSITIVE MARKING FROM QUESTIONS 5.4 POSITIEWE NASIEN VANAF
VRAE 5.4

Whet = AEK _ 1 mark for any onev’/
Wi+ Wg + Wr = AK 1 punt vir enige een

Ws + mgsin6AxcosB + Wt = AK

-712,88 + (70)(9,8) (sin 30°)(4) cos 180° v'+ (700 x 4 x cos 0%)v' = % 70(vi — 0)Y
vi=452ms'v

NOTE: W, can be obtained using any of the following formulae:
LW: wq kan verkry word deur enige een van die volgende formules:
Wgravity/gravitasie = mgAXCOSG

= (70)(9,8)(4).(cos 120°)

-712,88 + (70)(9.8)(4)cos 120°) v'+ (700 x 4 x cos 0°)v' = ¥ 70(v{2 — 0)Y
vi=4,52ms’'v

Wgravity/gravitasie =-A mgh =- mg(hf - ho)
- mgAycosb
= ((70)(9,8) 4(sin 30°).cos 180°
Wgravity/gravitasie = mgSineAXCOSG
= (70)(9,8) (sin 30°)(4).cos 180°
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OPTION 2/OPSIE 2
POSITIVE MARKING FROM 5.4 /| POSITIEWE NASIEN VANAF 5.4
Whne = AEk + AE, v
Wt +W;s=AEk + AEp
(700)(4) cos 0°)v + (-712,88) = [(70)(9,8) 4(sin 30°). -0 ]v'+ MIZ—_O)\/
vi=452m-s'v
OPTION 3
Fret = F1 —[mgsinB + fi]
=700 —[(70 x 9,8 sin 30°) + 178,22] v
=178,78 N
Whet = AEKY
Fnet. AXcosB =AEk
(178,78)(4)cos0° v'=.% 70(v{* = 0)V
vi=452m-s'v (5)

5.5 WHERE EQUATIONS OF MOTION ARE USED:/ WAAR
BEWEGINGSVERGELYKING GEBRUIK: MAX/MAKS %

Fret = ma
Fr —[mgsinB + fy] = ma
700 —[(70 x 9,8 sin 30°) + 178,22] v'=70a
a = 2,554 ms™
Vf2 = vi2 + 2aAX
=0+ 2(2,554)(4)
vi=4,52ms’

5.6 POSITIVE MARKING FROM 5.4/POSITIEWE NASIEN VANAF 5.4

2(-712,88) = -1425,76 Jv

OR/OF
Double the answer (in question 5.4). v/
Dubbel die antwoord (in vraag 5.4) (1)
[15]
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QUESTION 5/VRAAG 5

5.1

5.2
5.3

Copyright reserved/Kopiereg voorbehou

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 van die pad afhang.

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 athang van die pad
wat dit neem.

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 beweeg nie-nul is.

NOTE/LET WEL

If any of the underlined key words/phrases in the correct context is omitted
deduct 1 mark. If the word work is omitted 0 marks

Indien enige van die onderstreepte sleutel woorde/frases in die korrekte
konteks uitgelaat is, trek 1 punt af. Indien die woord arbeid uitgelaat is O
punte.

No/Nee v

OPTION 1/ OPSIE 1
P= ﬂ v
At
48x10°
(90)
=53 333,33 W
= 5,33 x 10* W (53,33 kW) v/

OPTION 2/OPSIE 2

Ax = (uj At
2

0+ 25
= 90
( : j< )
=1125m

WE = FAxcos0
4,80 x 10° = F(1 125)cos0°
F =4 266,667 N
Pave = FVave v
= (4 266,667)(12,5) v
=53333,33W v
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The net/total work done on an object is equal to the change in the object's
kinetic energyv' v’

Die netto/totale arbeid verrig op 'n voorwerp is gelyk aan die verandering in
die voorwerp se kinetiese energie.

OR/OF

The work done on an object by a net force viis equal to the change in the

object's kinetic energy. v’
Die arbeid verrig op 'n voorwerp deur 'n netto krag is gelyk aan die
verandering in die voorwerp se kinetiese energie.

NOTE/LET WEL

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.

OPTION 1/OPSIE 1
Whet = AKY
W,, + Ws + Wg = % mve? - V5 mv;?
mgAxcosB + Wi + We = % mvi® - % mv;?
(1 500)(9,8)200c0s180%" + W; + 4,8 x 108 v'= ¥ (1 500)(252 — 0) v
-2 940 000 + W; +4,8 x 10° = 468 750
Ws = -1 391 250 J
=-1,39 x 108 Jv’

OR/OF
Whet = AKY
WW+Wf+W|:=1/szf2-1/szi2
-AEp + Wi + We = Y mv¢? - ¥ mv;?
-(1.500)(9,8)(200 — 0)v" + W + 4,8 x 108 v'= 1% (1 500)(252 — 0) v/
-2 940 000 + W; +4,8 x 10° = 468 750
W;:=-1391250J
=-1,39x10°J v

NOTE/LET WEL
0 can be omitted in above substitutions.
0 kan in bogenoemde vervangings weggelaat word.
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OPTION 2/OPSIE 2
Wi = AK + AU 1 mark for any of

Wie = Vamvi - 5 mvI +mghs - mgh;{ these/
=%m (vf - vi%) + mg(hs - h ) 1 punt vir enige
van hierdie

Whe /2me +mghf-%mv. —ng
Wi + W = ¥ mvi® - %2 mv;® +'mghr = mahn;
Wi +4.8x10% v'=[% (1 500)(25)2+ -0] v'+[(1 500)(9,8)(200) - 01V
W; =-1,39 x 10°J (-1,40 x 10%J) )v/

OR/OF 1 mark for any of

Wi = AK + AU these/

Wro = Yamvi” - % mvi® + mghs - mghi ¢+ | 1 50t vir enige
=Yam (v vi®) + mg(h; - hi) van hierdie

Wi = %% mvg? + mghs - 2 mv;“ - mgh;

Wi +4.8x10° v=[% (1500)(25)2 v+ (1500)(9. 8)(200)v] - [0 + 0]
W; =-4,8x10°+ 3,4 x 10°
=-139x106J(140x106J)\/ (5)

ACCEPT THE FOLLOWING FOR: /AANVAAR DIE VOLGENDE VIR : (3

POSITIVE MARKING FROM 5.3/POSITIEWE NASIEN VANAF 5.3
vi = v; + alt

25 = 0 + a(90)

a=0,277...m<s?

Fnet = ma
=(1 500)(0,2777...) = 416,66... N

F + (w) + (-fx) = 416,666...
4 266,6667 — 1 500(9,8)sind - fx = 416,666...
f. =1 236,6667 N

W; = f AxcosO v
= (1 236,6667)(1 125)(cos180°)v
=-1391250J Vv (5)
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QUESTION 5/VRAAG 5

5.1 The total mechanical energy/sum of kinetic and gravitational potential energy
in a closed/isolated system is constant (conserved).v'v’
Die totale meganiese energie/some van kinetiese en gravitasionele potensiéle
energie in 'n geslote sisteem bly behoue.
(If key words isolated and total missing -1 mark for each.)

5.2 E mecip = E MecHQ A
(Ep+Ex)p=(EP*+Ek )a
W, = AE v'1 mark for any of the three/
ne N 1 punt vir enige van die drie
Wc'c\n = ﬂl'E]{
AE+AE, = 0 )

1 1
(mgh + EmVZ)P = (mgh + EmVZ)Q

50

(9,8)(3) + 0 v'=0 + % (50)v*v

v=767ms"v (7,668 ms")

53 Accepted labels/Aanvaarde benoemings
Fq/ Fy/ weight / mg / gravitational force

w Fy F./ gewig / mg / gravitasiekrag v
N Fn v
fic F/friction/f v

N N

f fi
w W

Notes/Aantekeninge

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

Any other additional force(s)/Enige ander addisionele krag(te) Max/Maks %
If force(s) do not make contact with body/Indien krag(te) nie met die voorwerp kontak

maak nie: Max/Maks: %

fi = ukN
54 Kz ﬁ: (mgcosb) v' Any one/Enige een

Copyright reserved/Kopiereg voorbehou

0,08 (50 x 9,8) cos 30°v
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NOTE/LET WEL:

IN ALL THE OPTIONS FOR QUESTION 55 BELOW, ACCEPT THE
SUBSTITUTION:/IN AL DIE OPSIES VIR VRAAG 5.5 HIERONDER, AANVAAR DIE
VERVANGING

5 cos 60° IN PLACE OF/IN PLAAS VAN 5 sin 30°

5.5

Copyright reserved/Kopiereg voorbehou

OPTION 1/OPSIE 1
POSITIVE MARKING FROM QUESTION 5.4/POSITIEWE NASIEN VANAF
VRAAG 5.4 3
W = FpetAX CcOSO

— v'1 mark for any one/
w::: ; w: I \(/_VAW EP\;V_::‘ Wi \ 1 punt vir enigeyvan die drie
Whet = fk Ax cos180 © + mgsin® Axcos0 + 0

J

Wt = [33,948)(5)(-1)] v+ [(50)(9,8) (5)sin 30° + 0]V
= 1055, 26 (1055,259)

1055,259 = % (50) (v¢ = 7,668%) v

vi=10,05 ms"v

OPTION 2/OPSIE 2
POSITIVE MARKING FROM QUESTION 5.2/POSITIEWE NASIEN VANAF
VRAAG 5.3 }

1 mark for any of the two/
1 punt vir enige van die twee

fAxcos® = (mgh;— mgh)) + ( 2 mvé — % mv;%)

HMgAX cos180° =[0 - (mgAx sin 30° ] + %% m(v{ — vi?)
[33,948)(5)(-1)] v'= [0 - 50(9,8) (5) sin 30° ]v" + % (50) (v 2— 7,6682 }v
vi=10,05m-s"v

OPTION 3/OPSIE
POSITIVE MARKING FROM QUESTION 5.2 AND 5.4/POSITIEWE NASIEN
VANAF VRAAG 5.2 EN 5.4 }

1 mark for any of the two/
1 punt vir enige van die twee

f AxcosB = (mgh; — mghj) + ( % mvi? — ¥4 mv;?
(33,95)(5) cos 180 v'=[(50)(9,8) {0 - 5 sin30°}]v" +_% (50)( v{*- 7,668%) v/

vi =10,05 m-s'v

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

Please turn over/Blaai om asseblief

()
[17]



Downloaded From:

Physical Sciences P1/Fisiese Wetenskappe V1 11 DBE/2018
SCE/SSE — Marking Guidelines/Nasienriglyne

QUESTION 5/VRAAG 5

5.1

w Yw

Accepted labels/Aanvaarde benoemings
F4/F w/weight/mg/gravitational force/N/19,6 N
F./F./gewig/mg/gravitasiekrag/19,6 N
T Tension/F1/ F o/ Spanning

w

Notes/Aantekeninge:

» Mark awarded for label and arrow/Punt toegeken vir benoeming en pyltjie

» Do not penalise for length of arrows since drawing is not to scale./Moenie vir
die lengte van die pyltjies penaliseer nie aangesien die tekening nie volgens
skaal is nie

» Any other additional force(s)/Enige ander addisionele krag(te) Max/Maks%
« If force(s) do not make contact with body/Indien krag(te) nie met die
voorwerp kontak maak nie: Max/Maks: % 2)

5.2 Tensionv'/Spanning

Accept/Aanvaar
I:applied /Ftoegepas (1 )

5.3 W = FAxcos6
W,, = mgAxcosf 1 mark for any of these/1 punt vir enige van hierdie
75(9.8) (1Z)cos 180°v

=-8820Jv

OR/OF
W,, = -AE, v
= —(mgh-0)
= -(75)(9,8)(12) v
= -8 820 Jv (3)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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The work done on an object by a net force is equal to the change in the
object’s kinetic energy. v'v'

Die arbeid verrig op 'n voorwerp deur 'n netto krag is gelyk aan die
verandering in die voorwerp se kinetiese energie.

OR/OF

The net work done on an object is equal to the change in the object’s kinetic
energyv' v’

Die netto arbeid verrig op 'n voorwerp is gelyk aan die verandering in die
voorwerp se kinetiese energie.

NOTE:/LET WEL

If any one of the underlined key words in the correct context is omitted
deduct 1 mark.

Indien enige van die onderstreepte woorde in die korrekte konteks uitgelaat
is trek 1 punt af.

POSITIVE MARKING FROM 5.3/POSITIEWE NASIEN VANAF 5.3

OPTION 1/OPSIE 1
Wiet = AK 1 mark for any of these

FretAXcosO = (Yo mvi? - ¥4 mvi?) 1 punt vir enige van hierdie

(75)(0,65)(12) v'cos0%v = (75)( vi*- 0) v/
vi=3,95m=s” (3,949 ms™") v

POSITIVE MARKING FROM 5.2/ POSITIEWE NASIEN VANAF 5.2
OPTION 2/OPSIE 2
Whet = AK

Whenk = AK + AU ~v'| 1 mark for any of these/1 punt vir enige van hierdie
Wt + Wy =AK

T-mg=ma Waene = (2 mye” - % mv® )+ (mghy - mgh)
T —75(9,8) = 75(0,65)v 9405 v'= (2 (75)vi” -0) v+ (75)(9,8)(12 -0)v
’ ’ vi=3,95m-s"v
T=783,75N
Wy = 783,75 (12) cos0°v
= 9405 J

9405 — (8820) = % (75)(v* = 0)v
vi =3,95m's” (3,949 m's")v
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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 )
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5.4 OPTION 1/OPSIE 1

Whet = AEk /AKY = Vam(vs 2= v; ?)
Wiet = FretAxcosB

Wiet = Wk +Wg +Wn

= pukNAxcosB + Wy + Wy

= 68,992 J
Wet = Ysm(vs 2= v; %)

vi=371ms v

Whet = (0,4)(4)(9,8)(1,6)cos180° v' + 94,08 + 0

68.992v'= 4(4)(vs 2= 0) + Y%(6)(vi? = 0)v

OPTION 2/OPSIE 2

68,992 = 5v{°
vi=3,71ms'v

fAxcos® = (myght — migh;) + (2mqv® - amqvi?) + (¥amavi? - amovi?)
(0,4)(4)(9.8) (1,6) cos 180° v'=[0 - (6)(9,8)(1,6)]v + (Va(6)vi* + Va(4)vi* - 0)

Wnet = AEK /AK‘/
Wi+ Wt = Vzm(sz - Vi2)

fAxcos180° + TAxcos0° = %4(4)(vi2 — 0)
(15,68)(1,6)(-1)v" + (32,928)(1,6)(1)v" = 2v{?
vi=3,72mssvV

OPTION 3/OPSIE 3 Fret=ma
=(6)(4,312)
f = ukN = (0,4)(4)(9,8) = 15,68 N =25,872
T-fc=ma Wet = FretAXCOSO
w—-T=ma
_ . = (25,872)(1,6)cos0°v’
T-15,68 =4a... .(|.). = 41,3952
(6)(9,8)-T=6a........ (i)
Sa=4312m-s? Whet = AEY .
LT 41 ,3952 =Y m(vf — Vi
T =32,928N 41,3952 = ¥; (B)(vi2 — 0)
vi=3,7146 ms™v
Above calculations can be
done with 4 kg or 10 kg /
Bostaande berekeninge
kan met 4 kg of 10 kg
gedoen word
4 kg block 6 kg block

Wnet = AEK /A K‘/
Wy + Wt = 1/2m(Vf2 - Vi2)

mgAxcos0° + TAxcos180° = ¥4(6)(vi* — 0)
(6)(9,8)(1,6)(1)v'+ (32,928)(1,6)(-1) = 3v’
vi=3,72m-s'v
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OPTION 4/OPSIE 4

Wiet = AEK /AK v/

For the 4 kg mass / Vir die 4 kg massa

T(1,6)c0s02 + [(0,4)(9,8)(4)](1,6)cos180%v" = 4(4)v? — 0)
For the 6 kg mass/Vir die 6 kg massa
(6)(9.8)(1,6)]cos0%+ T(1,6)cos180%v" = ¥4(6)(v> — 0)
Adding the two equations / Optel van twee vergelykings
68,992 = ¥ (4)V* + Y5 (B)V* v/

5v? = 68,992

v=371ms'v

OPTION 5/OPSIE 5

Wnet= AEk v

Fret Axcos® = ¥ m(vi —v;°)

(Fg — f)AxcosB = Vsm(vi® —vi?)

[(6)(9,8) — (0,4)(4)(9,8)]v (1,6)cos0° v'= ¥4(10)(v¢* - 0)V
vi=371m.s’ v ()

QUESTION 6 / VRAAG 6

6.1 It is the (apparent) change in frequency (or pitch) of the sound (detected by a
listener) v'because the sound source and the listener have different velocities
relative to the medium of sound propagation. v
Dit is die verandering in frekwensie (of toonhoogte) van die klank
(waargeneem deur 'n luisteraar) omdat die klankbron en die luisteraar
verskillende snelhede relatief tot die medium van klankvoortplanting het.
OR/OF
An _ (apparent) change in (observed/detected) frequency (pitch),
(wavelength)v’ as a result of the relative_motion between a source and an
observer v (listener).

n Skynbare verandering in (waargenome) frekwensie

(toonhoogte),(golflengte) as gevolg van die relatiewe beweging tussen die

bron en 'n waarnemer / luisteraar. (2)
6.2.1 170 Hzv (1)
6.2.2 130 Hzv (1)

6.3 POSITIVE MARKING FROM QUESTIONS 6.2.1 and 6.2.2/
POSITIEWE NASIEN VANAF VRAAG 6.2.1en 6.2.2

Ve =45,33 m's"' v (45,33 — 4545 m's™) (6)
[10]
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QUESTION/VRAAG 5
5.1
ACCEPT/AANVAAR
f
N f N
f N
L Wi,
w
Accepted labels/Aanvaarde benoemings
w Fg/FW/weight/mg/grayitat_ional force v
F./F./gewig/mg/gravitasiekrag
f | Friction/F:/50 N/wrywing/F,, v
N Normal fOfCG/FNORMAL/FNoR/F NORMAAL v
Notes/Aantekeninge

Mark awarded for label and arrow/Punt toegeken vir benoeming en pyltjie
Deduct 1 mark if arrow(s) is (are) missing/ Trek 1 punt af indien
pylpunt(e) nie aangeheg is nie

Do not penalise for length of arrows since drawing is not to scale./Moenie
vir die lengte van die pyltjies penaliseer nie aangesien die tekening nie
volgens skaal is nieAny other additional force(s)/Enige ander addisionele
krag(te) Max/Maks 2

If force(s) do not make contact with body/Indien krag(te) nie met die

voorwerp kontak maak nie: Max/Maks: %

Award 1 mark if both resolved components of w are correct/Ken 1 punt
toe indien beide komponente van w korrek is.

5.2 The net/total work done on an object equals the change in the object's kinetic
energy. vv’
Die netto/totale arbeid op 'n voorwerp verrig is gelyk aan die verandering in
die voorwerp se kinetiese energie

OR/OF

The work done by the net force equals the change in the object's kinetic
energy. v'v’

Die arbeid verrig deur die netto krag is gelyk aan die voorwerp se verandering
in kinetiese energie.
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5.3 OPTION 1/OPSIE 1

Whet = AEk
fAxcos® + FyAxcosB = Yamve® — amv;?

v'Any one/Enige een

(50)(25c0s180°)v + (60)(9,8) (25¢0870°%) v = ¥4(60)(15% — vi2) v
-1 250 + 5 027,696 =6 750 — 30v;
vi =9,95(4) m.s"v

OPTION 2/OPSIE 2

Whet = AEk
fAXcos® + FgAxcosB = Yamve — amv;?

v'Any one/Enige een

(50)(25c0s180° ) v+ (60)(9,88in20°)(25c080°%) ¥ = %4(60)(152 — v;2) v
-1 250 + 5 027,696 = 6 750 — 30v;?
Vi =9,95(4) m.s"v

OPTION 3/OPSIE 3
Wnc = A EK + A EP }

fAxcos® = Y(mv¢ - mvi?) + (mghq — mghp)
Emechp + Emecha + Wne =0

v'Any one/Enige een

(50)(25c0s180°) v'= 14(60)(15% — vi?) v + (60)(9,8)(-25sin 20°) v
-1 250 =6 750 — 30 vi* — 5 027,696
vi=9,95m.s"v (5)

OPTION 4/OPSIE 4
Fnet = 201,11 - 50
=151,11N

Whet = AEK v/

F hetAXCOSO = Yo(mvs? - mv;?)
(151,11)(25)c0s0%v = ¥4 (15% — v{?)v’
vi=9,95ms” v
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POSITIVE MARKING FROM QUESTION 5.3
POSITIEWE NASIEN VANAF VRAAG 5.3

OPTION 1/OPSIE 1

P =Fv

ave/gemid ave / gemid
+ v
50 (9,952 15)
=623,75W Vv
OPTION 2/OPSIE 2
:ﬂ Ax = (Vi+vf)At
Al v'Any one/Enige een
p, = 1Ax cosb o5 = (9954+15) \
At I
_ [50(25 cos18£)u 2,004 s
2,004 \
=-623,75W (- 625 W) _ F Ax cos®© v

P
Pboy/seun =623,75 W ( 625 W) v boy/seun At

_ [50(25¢c0s0°)] v

2,004
= 623,75 WV
NOTE/LET WEL.:
Candidates can substitute -1 250 from QUESTION 5.3 directly into the
equation

Kandidate kan — 1 250 vanaf VRAAG 5.3 direk in die vergelyking vervang

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

Please turn over/Blaai om asseblief

(4)
[14]



Downloaded From:

Physical Sciences P1/Fisiese Wetenskappe V1 14 DBE/Feb.—Mar./Mrt. 2017

NSC/NSS — Memorandum

QUESTION 5/VRAAG 5

5.1 The rate at which work is done/ Rate at which energy is expended. v'v/
Die tempo waarteen arbeid verrig word / Die tempo waarteen energie verbruik
iS.
5.2.1 OPTION 1/OPSIE 1
W = FAxcosBv
Woaravity/gravitasie = MgAycos6
= (1.200)(9,8)(55)c0s180° v/
=-646 800 J (6,47 x10° J)v
OPTION 2/OPSIE 2 -1 if either negative is omitted or E, = mgh is used
W =- AE,v instead of W / -1 indien negatief weggelaat is of
=-(1200)(9,8)(55 -0) v indien E, = mgh gebruik is in plaas van W
= -646800 Jv
522 Weounterw eight = mgAycoso
= (950)(9,8)(55)cos0° v/
=512 050 J (5,12 x10° J)v
5.3 OPTION 1/0OPSIE 1
POSITIVE MARKING FROM QUESTIONS 5.2.1 AND 5.2.2
POSITIEWE NASIEN VANAF VRAE5.2.1en5.2.2
Whet = AEK v
Waravity + Weountw eight + Wrmotor = 0 1 mark for any one/ 1 punt vir enige een
Winotor = - (Wgravity + Wcountweight)
Wnc = AEK + AEp
NOTE: Substituting into any of the above equations will lead to:
LET WEL: Vervanging in enige van die bogenoemde vergelykings sal lei tot
-646800v" + 512050 v'+ Wotor =0
W
P ave motor = E v
1347350 v
~ 180
= 748,61 WV
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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OPTION 2/OPSIE 2

I:gcage + I:gcount + Frotor = Fret

-117600v" + 9310V + Frotor = 0
Fmotor = 2450 N

Pave = FVaye?
55
=2450 —V
180

=748,61W

Fret=0 } v| 1 mark for any one/1 punt vir enige een

OPTION 3/OPSIE 3
P ave =FVave vV

v v 55
=[1200(9,8) - 950(9.8)] -~
= 748,61 WV

QUESTION 6/VRAAG 6
6.1.1 The Doppler effect./Die Doppler-effekv’

6.1.2 Measuring the rate of blood flow/Meet die tempo van bloedvioei

OR/OF
Ultrasound (scanning)/Ultraklank (skandering)v’

6.1.3 T
f=vVu £, v

S

f. ORIOF f =—Y f_ OR/OF f =
vVtv V-V V+V,

v
340
(340-v, )y °
340

0 g
(340+v, ), °

2600(340-vs) = 1750(340 + vs)
Vs = 66,44 ms' v

v
2600 =

1750 =

6.14 (a) Increase/Toeneemv’
(b) Decrease/Afneem v/

6.2.1 The spectral lines (light) from the star are shifted towards
wavelengths. v'v/

Die spektraallyne van die ster (lig) is na ander golflengtes toe verskuif.

6.2.2 Decrease/Neem af v’
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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
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The net/total work done on an object is equal v'to the change in the object's
Kinetic energy v’

Die netto/totale arbeid op 'n voorwerp verrig is gelyk aan die verandering in die
kinetiese energie van die voorwerp.

OR/OF

The work done on an object by a resultant/net force is equal to the change in the
object's kinetic energy.

Die arbeid verrig op 'n voorwerp deur 'n resulterende/netto krag is gelyk aan die
voorwerp se verandering in kinetiese energie.

OPTION 1/OPSIE 1
Whet = AEKY

Wi + mgAycos8 = Yam(v,” -v?)

W;: +(2)(9,8)(0,5)c0s180° v = ¥ (2)(22 — 4,95%) v/
W;=-10,7 Jv

OPTION 2/OPSIE 2

W = AEK + AU }‘/

W, = AEk + AEp

Wi = ¥ (2)(2% — 4,95%) v + (2)(9,8)(0,5-0) v/
=-10,7 Jv

QUESTION 6/VRAAG 6

6.1.1 It is the (apparent) change in frequency (or pitch) of the sound (detected by a
listener) v because the sound source and the listener have different velocities
relative to the medium of sound propagation. v
Dit is die verandering in frekwensie (of toonhoogte) van die klank (waargeneem
deur 'n luisteraar) omdat die klankbron en die luisteraar verskillende snelhede
relatief tot die medium van klankvoortplanting het.
OR/OF
An_(apparent) change in (observed/detected) frequency (pitch), (wavelength)
vas a result of the relative motion between a source and an observer
v'(listener).
'n_Skynbare verandering in (waargenome) frekwensie (toonhooqgte),(golflengte)
as gevolg van die relatiewe beweging tussen die bron en 'n
waarnemer/luisteraar.

6.1.2 v=fAv
340 =1(0,28) v
fs=1214,29 Hz v
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QUESTION 5/VRAAG 5

5.1

5.2

5.3

5.4

5.5

Copyright reserved/Kopiereg voorbehou

It is a ratio of two forces v* (hence units cancel out)./Dit is 'n verhouding van

twee kragte v' (dus word eenhede uitgekanseleer)

The net work done on an object is equal v'to the change in kinetic energy of

the objectv'/Die netto arbeid wat op 'n voorwerp verrig word, is gelyk v aan

die verandering in kinetiese energie van die voorwerpv’

T N/FWw

N

F IF; v

w /Fgv’

Fsin20° + N = mgv’
N = mg - Fsin20°

W = fkAx cos 6 = yxNAx cos 6v
= uk(mg - Fsin 20)(3)cos
= (0,2)[200(9,8) - F sin 20](3)cos180°v
=(-1176 + 0,205 F) Jv’

Wit = [Wg] + Wt + Wg v

0 v =[0] +[(-1176 + 0,205 F)]_+ [F (cos 20) (3) (cos 0)]V
F =388,88 NV’
NOTE: Do not penalise if value of W is not indicated/

LET WEL: Moenie penaliseer indien die waarde van Wy nie aangedui word nie.
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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=825m-s'v
OPTION 2/OPSIE 2
POSITIVE MARKING FROM 5.2.1/POSITIEWE NASIEN VANAF 5.2.1
Whet = AEk
1 v
Wg + Wi = Em(vf2 -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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53 F =wy + f
=(100)(9,8)sin30° + 25 v/

=515N
Pave = FVave v
= (515)(2)v
=1030 Wv (4)
[14]
QUESTION/VRAAG 6
6.1 XV (1)
6.2 As ambulance approaches the hospital the waves are compressedvor
wavelengths are shorter. Since the speed of sound is constantv’ the observed
frequency must increasev’. Therefore the hospital must be located on the side
of X (from v = fi)
Soos die ambulans die hospitaal nader word die golwe saamgepers of
golflengtes word korter. Aangesien die spoed van klank konstant is, moet die
waargenome_frekwensie verhoog. Die hospitaal moet dus aan die kant van X
wees (vanaf v = fA)
OR/OF
The number of wave fronts per second reaching the observer are more at
Xv'v'. For the same constant speed, this means that the observed frequency
increases v'therefore the hospital must be located on the side of X.
(from v =fA)
Die aantal golffronte per sekonde wat die waarnemer bereik, is meer by X.
Vir dieselfde konstante spoed moet die waargenome frekwensie verhoog, dus
is die hospitaal aan die kant van X geleé (vanaf v = fA) (3)
6.3 +
f=Y"VLf ORIOFf =—f v
ViV, V-V
340V , Y
f =———-(400
L3407 30)( )
fL=438,71 Hzv
NOTE/LET WEL
If any other value for the speed of sound is used subtract 2 marks. One for
substitution and one for answer / Indien enige ander waarde vir die spoed van
klank gebruik word, trek 2 punte af. Een vir vervanging en een vir die
antwoord. (5)
6.4 v =fAv
340 = 400\
A=0,85mv (3)
[12]
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QUESTION 5/VRAAG 5

5.1 OPTION 1/OPSIE 1
800 .
Vave = F V= 10,67m-s1
Pave = FVaweY
Pave = (240)(10,67)
=2 560,8 W (2,56 kW) v

OPTION 2/OPSIE 2
800 , »
Vave = 75 v ' =10,67m-s
..Distance covered in 1s =10,67m:-
-~.\W(Work done in 1 s) = FAxcos8v
= (240)(10,67?(1)
=2560,8Js
.. Pave =2 560,8 W (2,56 kW)v

OPTION 3/OPSIE 3

OPTION 4/OPSIE 4

P= ﬂ\/ P= ﬂ\/
At At
_ FAx cos 0 _ FAxcos©
At At
_ (240)(800)cos0° v _ (240)(10,67)cos0° v
75 1
=2 560 Wv =2 560 Wv (3)
5.2
Fo/Fa FnN
F/f
w/Fg
Accepted labels/Aanvaarde benoemings
w Fq/ Fw/ weight / mg / gravitational force/2 940 N
Fq/ Fw/ gewig / mg / gravitasiekrag
; Fiction / F¢/ friction /294 N /f,
Fwrywing / Fw / Wrywing/294 N /fy
N Fn/ Forma / Normal force
Fn/ Fromaa / NOrmaalkrag
F F applieditosgepas/350 N/Average driving force
D F ariving/dryikrag/390/Gemiddelde aandrywingskrag
(4)
53 The net/total work done on an object is equalv’ to the change in the
object's kinetic energy v’
Die netto/totale arbeid verrig op 'n voorwerp is geyk aan die verandering in
die voorwerp se kinetiese energie.
OR/OF
The work done on an object by a resultant/net force is equalv’ to the
change in the object's kinetic energy. v
Die arbeid verrig op 'n voorwerp deur 'n resulterende krag is gelyk aan die
verandering in die voorwerp se kinetiese energie. (2)
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OPTION 1/OPSIE 1
Whe = AU + AKY

W +Wp = AU + AK

fAxcos 8 + Wp = mg(hs - h; ) + 5 (m)(v¢® — vi?

(fAxcosB + FpAx cos 8 = mg(hs - h; ) + Y m(vi* — vi®)

(294)(450)(cos180°)v + (350)(450)cos0°v = (300)(9,8)(5 - 0)v + %4(300)(vs? — 0)v
vi=837ms'v

OPTION 2/OPSIE 2
Wnet = AKYV
Whet = Wp +Wg + Wi+ Wy
= (FpAxcos 8) + (mg sina)AxcosB) + (fAxcos0) + 0

Wt = [350(450)](cos0)v + (300)(9,8) %(450)(003180%”

294(450)(cos180°)v’
= 157 500 — 14 700 — 132 300
=10500J OR/OF
45
Whet = AK a=sin" ——<
10 500 = % (300)(vZ = 0) v A0
vi=837ms’ v =0,64

OPTION 3/OPSIE 3
Whet = Wp +Wg + Wi+ Wy
= (FpAxcos 8) + mgAxcosB) + fAxcos6 + 0
W et = (350)(450)(cos0°)v'+(300)(9,8)(450)cos(90 + 0,64) v'+294(450)(cos180°)v’
=157 500 - 14 777,74 — 13 2300

=10430,51J OR/OF
5
Wiet = AK v/ a=sin 250
10 430,51 =% (300)(v{2 — 0)V o
vi=8,34ms’ v =0,64
OPTION 4/OPSIE 4
Fret =Fp + (—mgsina) +('f)
= 350 v'+[-(300)(9,8)sin0,64°]v + (- 294)v’
=23,16 N
OR/OF
Woo = Foo AX COS 8 Fret =350 v - (300)(9,8)sin0,64°v - 294v'
3 (23,16)(450) COSOO f 350 - 32,84 -294
=10422J =2316N
Whet = AK v

10 422 = Y% (300)(v® = 0)v
vi=8,34 ms’ v
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QUESTION 5/VRAAG 5

5.1 AU +AK =0V Notes / Aantekeninge
(5)(9,8)(5) + Ov + (0 + ¥ (5v{*)v =0 Accept/Aanvaazr ,
Vi = /2x9,8x5 Mghi+1/zMVi =Mghf+1/2MVf
=9,90 m's™'v (9,899 m's™) (4)
5.2 No friction/zero resultant force v'so there is no loss in energy.v/Only

conservative forces present./Mechanical energy is conserved
Geen wrywing/nul resulterende krag dus is daar geen verlies in energie nie/

Slegs konserwatiewe kragte is teenwoordig./Meganiese energie bly behoue (2)
5.3 A force for which the work done is path | Notes / Aantekeninge
dependent.v'v’ Accept/Aanvaar
'n Krag waarvoor arbeid verrig afhanklik | A force which does not conserve
van die pad gevolg is mechanical energy./'n Krag wat nie
meganiese energie behoue laat bly
nie. (2)

5.4 OPTION 1/OPSIE 1
Whe = AU +AK v/
F Ax cosB = AU +AK
(18 Ax cos 180v') = (5) ( 9,8) (3 -0)v + % (5) (0 — 9,90%)v
Ax = 5,4458mv
3 v
5,4458
0 =33,43°v
OPTION 2/OPSIE 2
Whet = Wi + Wgv
Whet =f AXx cosB + mgsinBAxcosO

9 =sin™’

3
=[(18 ) Ax cos 180°) + 5 (9,8)E(Ax)cos180°]/

= -18Ax - 147

Wnet = AKV
AK =% ( 5) (0 — 9,90%)v

= -245,025
-18Ax — 147 = -245,025
AX = 5,4458 mv’

3 v
5,4458
8 =39,43°v (7)
[15]

9 =sin™
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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)
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Along AB/Langs AB

W,. = AK + AU v/
0 = % (10)(vi* = 0) + 10(9,8)(4 — 0) v’
vi=8,85m-s’

Substitute 8,85 m-s™ in one of the following options
Vervang 8,85 ms™ in een van die volgende opsies

Along BC/Langs BC Along BC/Langs BC

Wnet = AK‘/ Wnc = AK + AU \/

fAx cosB = ?K ) f AxcosB = AK + AU

f(8)cos 180° v'= %% (10)(0 —8.85%) v | f8)cos 180 v'= % (10)(0 - 8,852) + Ov'
f=48,95Nv f = 48,95 Nv' (Accept/ Aanvaar 49 N)

OPTION 2/OPSIE 2
Along AC/Langs AC

Whe = AK + AUV

fAxcosB = AK + AU

(f)(8)v'(cos180°)v = (0 -0) v + 10 (9,8)(0 - 4) v
f=49 NV

f = ukNY’
= Mkmgcoso
= (0,19)(300)(9,8) cos 25%v
= 506,26 Nv’

OPTION 1/OPSIE 1

Fq

Fret =0 }‘/

Fapp + (-FgsinB) + (-f) =0

Fapp - (300)(9,8)sin 25° - 506,26v =0
Fapp =1748,76 N

Pave = FVave v
=1748,76 x 0,5v
=874,38W vV
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OPTION 2/OPSIE 2

Wi + Wapp + Wy + Wy =0 v

FAxcosB + FappAX cosO + 0 + FyAx cos8 = 0

(506,26Ax cos180°)v + (FappAx cos0) + 300(9,8)Axcos115%v'= 0

Fapp = 1748,76 N
Pave = FVave?
=(1748,76 ) (0,5)v
= 874,38 Wv (6)

OPTION 3/OPSIE 3

Wi+ W + Wy + Wy =0V

FAxcosB + FappAX cosO +0 + F4 sinBAx cos = 0

(506,26Ax cos 0) v* + (FapAx cos0) + 300 (9,8)sin 25° Axcos180) v'=0
Fapp =1 748,76 N

Pave = FVae?
= (1 748,76 )(0,5)v (6)
= 874,38 Wv [18]

QUESTION 6/VRAAG 6

6.1.1 An (apparent) change in observed/detected frequency (pitch), (wavelength) v'as
a result of the relative motion between a source and an observer v (listener).
'n Skynbare verandering in waargenome frekwensie (toonhoogte),(golflengte) as
gevolg van die relatiewe beweging tussen die bron en 'n waarnemer/luisteraar. (2)

6.1.2 Towards/Nav’

Observed/detected frequency is greater than the actual frequency.v’
Waargenome frekwensie is groter as die werklike frekwensie. (2)

6.1.3 +
f =YLt ORIOF f ="
VIV, V-V

L 343
(1200)-—343_\/3 1130 v

vs =20,00 ms’'v
Accept/Aanvaar: (19,42 — 20,01 m's™) (5)

S

6.2 The star is approaching the earth. v/
Die ster nader die aarde.
OR/OF
The earth and the star are approaching (moving towards) each other.v’
Die aarde en die ster nader mekaar.

The spectral lines in diagram 2 are shifted towards the blue end/blue shifted.v’ (2)
Die spektrumlyne in diagram 2 het verskuif na die blou ent/blou verskuiwing [11]
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QUESTION 5/VRAAG 5

5.1

5.2

5.3

DBE/Feb.—Mar./Feb.—Mrt. 2014

The rate at which work is done. / Work done per unit time. v'v'
Die tempo waarteen arbeid verrig word. / Arbeid verrig per eenheidstyd.

OR/OF

The rate at which energy is transferred. / Energy transferred per unit time.

Die tempo waarteen energie oorgedra word. / Energie oorgedra per

eenheidstyd.

Notes/Aantekeninge:

o No part marking /Geen gedeelte nasien- 2 marks or 0./Twee punte of nul

e Accept/Aanvaar.

The product of force and average / instantaneous velocity. v'v/
Die produk van krag en gemiddelde / oombliklike snelheid

J IF/INDIEN:

The product of force and velocity / Die produk van krag en snelheid.

Max/Maks. %

Accept/Aanvaar: Force diagram/kragtediagram

N v N v

Fv

fv fv

w v w v

Fv

Accepted labels/Aanvaarde benoemings

W FyFw/force of Earth on truck/weight/12 000 N/mg/gravitational force
FqFw/krag van Aarde op vragmotor/gewig/12 000 N/mg/gravitasiekrag
N Fn/normal
Fn/normaal
E Force of engine /F net/F appiied
Krag van enjin op vragmotor/Fnet/Foegepas
f Fs / friction

OPTION 1/OPSIE 1 Notes/Aantekeninge:
Whet = AK vV Accept/Aanvaar:

We + Wi+ W, = K=K, Whet = AEk

Wk - 8,5 x 10* v'+ (5 000)(9,8)(55)cos180°v = 0V Whet = Ex - Exi
~WEg=278x10°Jv

OPTION 2/OPSIE 2 Notes/Aantekeninge:
Whet = AK vV Accept/Aanvaar:

We + Ws -AEp = Ki =K Whet = AEk

Wk - 8,5 x 10*v - (5 000)(9,8)(55) v = 0V Whet = Ex - Exi

~WE=278x1000 v
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POSITIVE MARKING FROM 5.3/POSITIEWE NASIEN VANAF VRAAG 5.3

5.4 _w,

At

_ 278x10°
60

=463 x10°W v (3)

v

5.5 Smaller than /Kleiner asv’
Weight / gravitational force does positive work on the truck. v/
Gewig / gravitasiekrag verrig positiewe arbeid op die trok. (2)
[16]

QUESTION 6/VRAAG 6

6.1 Away (from the observer) v’

Detected frequency must be less than or equal to 800 Hz. v

If the car moves away from the observer, less waves reaches her per unit
time. v

OR/OF

Away (from the observer) v/

The apparent wavelength increases. v’

For the same speed of sound, the apparent frequency decreases. v (3)

6.2 +
f=r2Veg

S

ViV,
340
V=V v
800 340 +v. (850)
L Vs=2125mss'v

®)

6.3 ANY ONE:
Measurement of foetal heart beat. v
Measurement and monitoring blood flow./ Doppler flow meter (1)

[9]
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QUESTION 5/VRAAG 5

5.1 Frictional force / Wrywingkrag v’ (1)
52 Fx / Normal force / Normaalkrag v/
F4 / Gravitational force / Weight / Gravitasiekrag / Gewig v
Fapp/ 10 N / Horizontal applied force / Horisontale toegepaste krag v’
N Accepted labels/Aanvaarde benoemings
w Fq/ Fw/ weight / mg / gravitational force
Fq/ Fw/ gewig / mg / gravitasiekrag
—— » N FN/ Fromal / normal force
F FN/ Fnomaal / NOrmaalkrag
E Fapp / @pplied force / 10 N
W Fioeq / toegepaste krag/ 10 N
(3)
5.3 The net work done v'on an object is equal to the change in kinetic energy v of
the object.
Die netto arbeid verrig op 'n voorwerp is gelyk aan die verandering in
kinetiese energie van die voorwerp. (2)
5.4 Wnet = AEK ‘/
WEe + Wy, + Wey = ¥ m(vi — vid)
(10)(2,5)c0s0° + 0 + 0 v'= 1% (3)(vi* — 0%) v/
vi=4,08ms” v (4)
5.5 OPTION 1/OPSIE 1
fAxcos® = (mghs — mgh') + ( % mv¢? — ¥ mv;?)
(2)(10)cos180° v'= (3)(9,8)h; — 0 v + 0 — %% (3)(4,08)* v/
~h=0,17m v
OPTION 2/OPSIE 2
Whet = AEK v
Wi+ W, =% m(ve — vi%)
(2)(10)cos180° v'+ (3)(9,8)hcos 180° v'= V5 (3)(0% — 4,08%) v/
Sh=0,17m Vv
OPTION 3/OPSIE 3
Whet = AE v
mgsina Axcos6 + fAxcos8 = V5 m(v¢? — v;?)
(3)(9,8)(%)(10)0051800 v+ (2)(10)cos180° v'= %4 (3)(0% — 4,087%) v/
Sh=0,17m v (5)
[15]
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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)
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5.2 OPTION 1/OPSIE 1

Emechamcal atX — Emechanlcal aty
(E +Ek)x— E +Ek)
(mgh + %2 mv )x (mgh + %2 mv?)y
5(9,8)(5) + ¥4(5)(0%)v = (5)(9,8)(1) + ¥a(5)v¢* v/
v=8,85ms’ v

} v'Any one/Enige een

OPTION 2/OPSIE 2

Emechanlcal atxX — Emechamcal atyY

(Ep + E)x = gE + Ex)y

(mgh +%m (mgh + %2 mv®)y
5(9,8)(4) + 1/2(5)(02)f (5)(9,8)(0) + Y5(5)v¢* v
v=28,85ms"

}\/ Any one/Enige een

5.3 Weight / gravitational (force) / (force of) gravity v*
Gewig / Gravitasie(krag)
Normal force / Normaalkrag v

5.4 Zto/naY Vv

5.5 OPTION 1/OPSIE 1

Whet = AK v

W, + Ws = 1/zl’T'l(VfZ - Vi2)
mgAycos0° + fAxcos180° = %2
(5)(9,8)(1)(1) v + (10)Ax(-1) v
Ax=20,48 m v

m(vf2 — Vi2)

= %4(5)(4° - 8,85%) v/

OPTION 2/OPSIE 2

Whet = AK vV

Wy + Ws = 1/zm(Vf —V, )
-AEp + Wi = 1/2m(Vf —Vj )
-(0 — mgh) + fAxcos180° = V%
(5)(9,8)(1) v + (10)Ax(-1) v =
Ax=20,48 m v

m(vf2 - Vi2)
5(5)(4% — 8,85%) v/

OPTION 3/OPSIE 3

Whet = AK v

W, + Wi = 1/zl’T'l(VfZ - Vi2)

-AE, + W¢ = ¥sm(vé — vi?)

-(0 — mgh) + fAxcos180° = %5 m(vi* — vi°)
(5)(9.8)(5) v + (10)AX(-1) ¥ = ¥4(5)(4* - 0%) v
Ax=20,48 m v

OPTION 4/OPSIE 4

Whet = AK v

W, + Wi = 2m(vi — vi9)

mgAxcos(90° — B) + fAxcos180° = ¥ m(v¢? — v;?)
mgAxsin® + fAxcos180° = ¥ m(vi® — vi?)

mgAXx (Aij + fAxcos180° = ¥ m(vi® — Vi)
X

(5)(9.8) v + (10)Ax(-1)
Ax=20,48 m v

v = 14(5)(4% - 8,85%) v/
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OPTION 5/OPSIE 5

Whet = AK vV

WW|| +W;s = Vzm(sz - Vi2)

mgsinBAxcos8 + fAxcos = 5 m(vi® — vi?)

mg[ij Axcos0°+ fAxcos180° = 1% m(Vf2 - Vi2)

AX
(5)(9,8) v + (10)Ax(-1) v = ¥4(5)(4% — 8,85%) v/
Ax =20,48m v

OPTION 6/OPSIE 6
Whet = AK v

F hetAXCOSO = Vsm(vi® — vi?)

(10 - 49sinB)Axcos180° = ¥ m(v¢? — v;?)

(10 - 49(iJ )V Axcos180° = ¥ m(vi® — vi?)

AX
(10Ax — 49)(-1)v" = ¥%4(5)(4° - 8,85%) v/
Ax = 20,48 m

OPTION 7/OPSIE 7
fAxcos® = (mgh; — mgh;) + ( %2 mv¢? — ¥4 mv;?)

(10)Axcos180° v'= [0 — (5)(9,8)(1)] v + [ V2 (5)(4)" -

Ax =20,48 mv

% (5)(8,85)%

®)

Equal to / Gelyk aan v

QUESTION 6/VRAAG 6

6.1

6.2

6.3

Doppler flow meter / Dopplervioeimeter v/

f VES'A (v
Vv,
985v' = — ¥ v(954,3) v
(v-106)

v=340,1ms"v

Decreases / Afneem v/

6.4 Q For a constant velocity of sound / speed v

if the frequency increases, A decreases. v
Vir 'n konstante snelheid van klank /spoed,
as die frekwensie toeneem neem A af.

OR/OF

Ao % or fa %/ at constant velocity/speed / by konstante snelheid/spoed.. v/
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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

L Ax =0,28m Vv
Option 2/Opsie 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.
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5.2
5.2.1 Free-body diagram Accept/Aanvaar. Force diagram/kragtediagram
Vrye kragtediagram

L. L.

w
Accepted labels/Aanvaarde benoemings

F4/Fw/force of Earth on boy/weight/392 N/mg/gravitational force

Fq4/Fw/krag van Aarde op seun/gewig/392 N/mg/gravitasiekrag

(1)

5.2.2
Free-body diagram Accept: Force diagram
Vrye kragtediagram Aanvaar: Kragtediagram

v v

OR/OF OR/OF
f‘/
Nv Nv

Wy, v Wy

w ! v W

Accepted labels/Aanvaarde benoemings
F4/Fw/force of Earth on girl/weight/215,6 N/mg/gravitational force
Fq/Fw/krag van Aarde op meisie/gewig/215,6 N/mg/gravitasiekrag
Ffriction/Ff/friCtion
Fwrywing/ Fi/Fw/Wrywing
N | Fn/Froma/normal force/force of slide or surface on girl

(3)

5.3 1, 1 ) Notes/Aantekeninge:
Ki+Ui=Ki+Ur v OR Smvi ¥ mgh; = o Mvi ¥ mght | Accept/Aanvaar

0 + (40)(9,8)(1,5) v = %(40)vf2 +0v

A WA .
.vi=542m's vV (4)
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Option 1/Opsie 1 Accept/

Wiet = AK vV Aanvaar:
1 1 Ay/AX

WAxcos 0 + fAxcos 0 = Emvf2 —Emvi2

mgAxcos 0 + fAxcos0 = %mvf2 —%mvi2

(22)(9,8)(3)cos60° v + (1,9)(3)cos180° v'= %(22)(vf2 —0%) v

~vi=537Tms' v

Option 2/Opsie 2 Accept/

Wiet = AK vV Aanvaar:

W//AXcos 0 + fAxcos0 = %5 mvs? — ¥ mv;? Ay/AX

mgsin 6 xcos O + fAxcos 0 = %mvf2 —%mvi2

(22)(9,8)sin30°(3)cos0° v + (1,9)(3)cos180° v'= %(22)(vf2 —0%) v

~Vvi=537Tms' v

Option 3/Opsie 3 Accept/

Wiet = AK v Aanvaar
1 1 h/Ay/Ax

mghcos 0 + fAxcos6 = Emvf—amvi2

(22)(9,8)(1,5)c0s0° v + (1,9)(3)cos180° v'= %(22)(vf2 —0?) v

~Vvi=537Tm's' v

Option 4/Opsie 4 Accept/

Wiet = AK v Aanvaar

- AU + W= AK h/Ay/Ax

- (mghs— mgh;) + W = AK
- (0 - (22)(9,8)(1,5) v + (1,9)(3)cos180°v = %(22)(vf —-0%) v

vi=537mss’ v

Equal to/Gelyk aanv’
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QUESTION 5/VRAAG 5

5.1
N v
Fv
w v
(3)
5.2 The net (total) work (done on an object) is equal to v
the change in kinetic energy (of the object.) v/
Die netto (totale) arbeid verrig (op 'n voorwerp) is gelyk aan v/
die verandering in kinetiese energie (van die voorwerp). v’ (2)
5.3
5.3.1  Wpet= AEW/AK v OR/OF FneiAxcosB = %% m(v¢? — Vi)
Fret(1,02)cos180° v'= % (1 200)(0 — 20%) v/
Fret = 235294,12 N v (2,35 x 10° N) (4)
53.2 |OPTION 1/OPSIE 1 OPTION 2/OPSIE 1
= v
FretAt = mAv Ax = [ VitV jAt ,
. (-235 294,12)At v'= (1 200)(0 - 20) v
~At=0,1sv(0,102 s) 1,02 v= (20 +0]At\/
At=0,1sv (4)
[13]
QUESTION 6/VRAAG 6
6.1 Frequency/Frekwensie v/ (1)
6.2 There is relative motion between the bird and the bird watcher. v/
Daar is relatiewe beweging tussen die voél en die voélkyker nie. v/ (1)
6.3 02mYv (1)
6.4
6.4.1 v=fL v
340 =1(0,2) v
~f=1700 Hz v 3)
6.4.2 +
f=Y="Vif ORIOFf =—"Y f v
Viv, V-V,
-.1700 v = i/“ 650) v
340 - v,
L Vs=10ms'v (5)
[11]
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QUESTION 5/VRAAG 5

51 The energy of an object due to its position v/
above the surface of the earth. v

Die energie van 'n voorwerp as gevolg sy posisie v/
bokant die oppervlak van die aarde. v

5.2 Option 1/Opsie 1:

Whet = AK v

mgAycos® + Wi = Yomv? — ¥amv?
(2)(9,8)(2)c0s0° v+ Ws v'= 14(2)(5)%— 0 v
S Wig=-142Jd v

Option 2/0Opsie 2:

Wnet =AK Vv

-AU + Wi = Vomv? — Vamv?

mgh + Ws = ¥amv? — ¥amv?
(2)(9.8)(2) v+ Ws v'= 14(2)(5)*v- 0 v
S Wi=-142J Vv

5.3 No/Nee v
Friction is present/Wrywing is aanwesig. v/

541 Y Poefore = X Pafter ¥ Notes/Aantekeninge:

(2)(5) + (9)(0) v=2vpp + (9)(1) v Other formulae/Ander formules:
M1Vig + MaViz = MyVe + MaVe,
Vp=05ms’v MUy + MUz = MqVq + MaVy

5.4.2  K(total after/total na) = YamvZ+ Yemyv? v/
= %(2)(0,5)* v+ %(9)(1)* v
=4,75J v
K(total before) = K(total after) v/
..inelastic

K(totaal na) = K(totaal voor) v/
..onelasties

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

(6)

(4)



Downloaded From:

Physical Sciences P1/Fisiese Wetenskappe V1 7 DBE/November 2011
NSC/NSS — Memorandum

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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QUESTION 5/VRAAG 5
5.1

Option 1/Opsie 1:

FIiI = i a \/\/

a=-10m-s

R o2
vi=y’ +2anW

= (1) V102D ¥
Vs

=3m-'s

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

Option 2/Opsie 2:

Whet= AK Y or/of AEg
FAxcos®v = Imv? - 1

m«-

-60=1,5v -735 .

=3m-s’

Option 3/Opsie 3:

Wapp = AU+ AK +W; O/

Wapp = AU+ AK- W, Max./Maks.: 4/
0=0+ mvf Tmv?) Axcose \/
\/ 30)(2)c0s180%) v/
—15v -735+60 . vi=3m-s’
Option 4 / Opsie 4: (U + K) — Ws= (U + K %
(U + K) + Wi = (U + K) Max./Maks.: 4
0+ Imv?) FAxcose v =0+ Imv?
T+ 3BNTD /+ 30(2)cos180°D v --
735-60=15v" - vi=3m-s"
Option 5 / Opsie 5: (U + K) = (U + K); +W; %
(U+K)=(U+K)y-W;  Max./Maks.: %
©+ 3mv) =0+ v} -Earcos B ¢
= 50(2)c0s 1807 v
735=15v° +60 .. vy=3m-s"
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5.2
Any one of the following labels / Enige een
van volgende benoemings:
®  Wparallel or/of Wi
W\/ ® I:g(parallel) or/of I:g//
I e mgsin20°
v e Component of weight parallel to incline /
komponent van gewig parallel aan
skuinste
Checklist / kontrolelys
Free-body diagram / vrye kragtediagram
Direction of force indicated as parallel to and down
incline (not needed to show incline) v
Rigting van krag getoon as parallel aan en afwaarts
teen skuinste (skuinste hoef nie getoon te word nie)
Correct label / korrekte benoeming v
[12.1.2]
5.3

Option 1/Opsie 1:

(U+K)i=(U+Kyv
0+ imv? =mgh + 0

~h=0,46m

~

h 0,46

(U + K= (U + Ky v

sin20°= —v' =—2"— - d=1,34mVv
d d

As single step/As een stap:

$(3)(3)"=(3)(9.8)
~d=134mv

Option 2/Opsie 2:
Whet= AK VY (or/of AEK)

FgrAxcos® = Imv? - 1mv?

BRI « @eosTa0 + = G 1 (N

-10,06d=-13,5..d=134mVv

Option 3/Opsie 3:

Whet= AK VY (or/of AEK)
Wgrawty - Kf K
mghcos180° =

h 0,46

%mv

sin20°= — v=—"— - d=1,34mVv
d d
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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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