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QUESTION 7/VRAAG 7

7.1 200 x 1000 = 2 x 10° kg v’ 1223 (1)

72 Exi + Epi = Exs + Epsv” 01/0f Emechi = Emeen 1 OI70F AE, = AEg
0 + mgh;=Ex+ 0
0+ (2 x 10°)(9,8)(150) v=Ex+ 0 v/
L Ew=294x1080 v

OR/OF

Whet = AEk

Fcos® Ay = Ex- B v

(200 000)(9,8)(cos 0°)(150) v'= Ex-0v

s Eg=294x10°J v [1223] (4
7.3 Ex = am V? v
2,94 x 1080 =12 x 10°)Vv¢ v
vi=5422ms! v 12231  (3)
7.4 ]
p- 8 W _85  294x10°
100 © At 100 1
=2,499 x 108 W v Accept/Aanvaar 2,5 x 108 W
OR/OF
Ex(effective/effektief) = % X 2,94 x 108 v'=2,499 x 10°J
p=W_ 2,499 x 108 W v Accept/Aanvaar 2,5 x 108 W
t [12.23]  (2)
7.5 Converted to sound / heat in turbine / other forms of energy. v
Omgeskakel na klank / hitte in die turbine / ander vorms van energie (1223 (1)
[11]
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QUESTION 6/VRAAG 6

Wnel = (mghf_ mgh,) + (jlmvfz - %mvf)
~7x10°v-8,5x 10°v =10 000(9,8)(hi—0) v + 0 v
. 6,15 x 10° = 10 000(9,8)h;

o hi=6,28m v

OR/OF

Useful work done = gainin Ep v" = mgh v/

Bruikbare arbeid verrig = wins aan Ep v = mgh v/

o 7x10°v-8,5x10*v =10 000(9,8)h v

. 6,15 x 10° = 10 000(9,8)h

S~ h=628mv [12.1.3] (6)

6.1.2 W=FAxcos 8v
L 7Tx10°=F(23)(1) v
© F=3,04x10°NVv

P=Fvv

= (3,04 x 10%)( 2299
60x 60

=16x10°W v [12.1.3]  (6)

)\/

6.2 Any TWO/Enige TWEE:
Surface must provide sufficient friction like sand v
Must be long enough for vehicle to stop. v
Oppervlak moet genoeg wrywing lewer soos sand v/ (2)
Moet lank genoeg wees om die voertuig tot stilstand te bringv 1232 [14]
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QUESTION 5/VRAAG 5

5.1

52
5.3.1

53.2

0 (N)/Zero/nul v
no acceleration/constant velocity v/
geen versnelling/konstante snelheid

0 (J)/Zero/nul v

[12.2.3] (2)
[12.2.3] (1

Option 1/Opsie 1:
u i T Ki + Wfriciionlwrywmg + Wappliedltoegepas = Uf + I’(f‘/

Accept/Aanvaar: Ey, E,

0+fAxcos6 + Wappliedftoegepas = mgh (KI = Kf)
0+ (50)(10)('1) v+ Wappliedftoegepas = (129)(9,8)(1 ,5) v v
Wappﬁedftoegepas = 2 264 \.J v (2,26 X 10 \.J)

Option 2/Opsie 2:
For equilibrium:/Vir ewewig:

horizontal/hoek van helling met horisontaal)
F=50v+ (120)(9,8)(%) v
F=2264N

Wappliedf’toegepas = FAxcosf v
= (226,4)(10)(cos0°) v OR (226,4)(10)
=22640 (2,26 x 10°J)

F=f+ Woharallel to incline/parallel met helling = f+ mgSin o (C‘«‘ angle of incline with

Option 3/Opsie 3:

Wnet/nefto = AK VY

Wapp\ied/toegepas + Wfrictionfwrywing + Wgravityfgrav!tasie = AK
Wapp\ied/toegepas + (50)(10)('1) v- (120)(9=8)(1 15) v=0v
" Wapplieditoegepas = 2 264 J v (2,26 x 10° J)

Option 4/Opsie 4:

W(external forces/eksterne kragte) = AU + AK v/

OR/OF

Wapplied#toegepas + Wfrictionfwrywing = (Uf - Ui) + (Kf - Ki)/A U+ AK

Wapplieditoegepas + (50)(10)(-1) v'= (120)(9,8)(1 ,5) - 0) v +0Vv
. Woapplieditoegepas = 2 264 J v (2,26 x 10° J)

Wapp\iedftoegepas =FAxcosf v
2264 J v= F(10)(1) v
- F=2264Nv (2,26 x 10°N)

OR/OF

F=f+ Woar to incline/par met helling = f+ mgSinB v (O(" angle of incline with

horizontal/hoek van helling met horisontaal)
F=50v+ (120)(9,8)(%) v
F=2264Nv (2,26 x 10°N)
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QUESTION 6/VRAAG 6
6.1 The net work done on an object is equal to the change in the
object's kinetic energy. v'v' Only/Slegs yor/of y
. - - , . : 2 2
Die netto arbeid verrig op ‘n voorwerp is qelyk aan die

verandering in kinetiese energie van die voorwerp.

OR/OF

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

object's kinetic enerqy. / Die arbeid verrig op 'n voorwerp deur 'n netto

kraq is gelyk aan die verandering in kinetiese energie van die

voorwerp. [12.2.1] (2)

6.2

N/Fn/Force of surface on object / Krag van opperviak op voorwerp v

fIF/Force of friction / Wrywingskrag v

ng/W/Force of earth on object / Krag van aarde op voorwerp v

OR/OF

N/Fw/Force of surface on object / Krag van opperviak op voorwerp v

CFg /w1 Component of gravitational force perpendicular to incline /
Komponent van die gravitasiekrag loodreg op skuinste

fIF/Force of friction / Wrywingskrag v

7T

v
Fgi ! wy; I Component of gravitational force parallel to incline /
Komponent van die gravitasiekrag parallel aan skuinste

[12.1.2] (3)
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6.3.1 vi = v’ +2aAx v

f 5 Accept/Aanvaar:
=(0)"+ (2)(2)(10) v Ex/K
=40m™s V=u?+2as/s=ut+ atdv=u+at
A mixture of the two allowed formulae is not
Ev ='am vf v accepted. / ‘n Mengsel van die twee erkende
= 14(60)(40) v formules word nie aanvaar hie.
=1200J v
OR/OF

10 = (0)At 14(2) At
S At=3,16's
T

Qe=vi+abb= 0+ (2)(3.16) v =6,32m-s"

Ekf = %mvf v
= 14(60)(6,32)* v
=1200J v [12.1.3]

6.3.2 Wgy=wjyAxcosB v
= mgsin 25°v" (10)(cos 0°)v"
= (60)(9,8)sin25°10(1)
=2485J Y

OR/OF

Wy = wAxcost v
= mghcos 0°
= (60)(9,8) v (10)sin25°(1) v’
=24854 Vv

OR/OF
Wg =-AUV
=-(0-mgh) v
=- (0 - (60)(9,8)(10)sin25° v/

= v
2485 [12.2.3]
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6.3.3

QOPTION 1/OPSIE 1: Marking rule 16I
Whet = AERY Nasienreél 1.6

Wg(para\lel to slope/parallel aan heliing) T Wi = AEx v
2485+ W;=1200v
Ws =-1285J v (If/indien + 1 285 J deduct 1 mark/trek 1 punt af)

OPTION 2/OPSIE 2: Marking rule 1.6
Whet= Wg + Wi v Nasienreél 1.6
maAx = Wy + Ws
(60)(2)(10)v" =2 485 v + W;
~W;s=-1285J v (If/indien + 1 285 J deduct 1 mark/frek 1 punt af)

OPTION 3/OPSIE 3: Weppitosgep = AU + AK +W; O
W(appliedffoegepas) = AEk + AEp - Wf

0= (%mv? - 0) + (0 —mgh) - W; Max./Maks.: 3/

I
Marking rule 1.6

0 = ¥%mv? - mgh - W; v’ Nasienreél 1.6
0=1200-2485-W;v
S We=-1285d v
OPTION 4/ OPSIE 4. (U + K)— W= (U + K) %
(U + K)i + Ws= (U + K) Max./Maks.: % ‘

5 Marking rule 1.6
mgh +0+W;=0+%mv; v Nasienreél 1.6

2485+ W;=1200 v
W: =-1285Jv (If/indien + 1 285 J deduct 1 mark/trek 1 punt af)

OPTION 5/OPSIE 5: Marking rule 1.6

Whe = AE, + AE, v Nasienreél 1.6
= (¥2amv? - 0) + (0 — mgh)
=Ymv; - mgh v
=1200-2485 v

o Whe =W;=-12854 v (If/Indien + 1 285 J deduct 1 mark/trek 1 punt af)

(4)

[12.2.3]
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6.3.3
OPTION 1/OPSIE 1
W; = F; Axcos6 v
- 1285 =1(10)cos180° v
Fr=1285N v
OPTION 2/OPSIE 2
Fnei = |=g(parallel to slope/parallel aan helling — Ff v
ma = mgsin25° — F;
(60)(2) = (60)(9,8)sin25° —F; v
Fr=1285N v
[12.2.3] (3)
[21]
QUESTION 5
Accepted Labels
N Normal / Force of surface on crate / Fy/ 269 N/ 275 N
w Fq/ force of Earth on crate / weight / 294 N /300 N mg / gravitational force
Fapplied F / force of worker on crate / 50 N / Fa
f Fiiction / 20 N/ Fs/ friction
I:horizcvntall / Fx / FH 43,30 N
Fvertica\ / Fy/ FL 25N
51
v
N NN
Fapplied ; v vertica
/ (¢} ‘7
f =0 OR Fhorizonta
wv v
w
Accept: Force diagram
v v v
FEPP"Ed OR Fuertica
-------- f
I:horizomal
v
w
12121 (4)
5.2 W = FAX cos90°v'v'=0
OR
They (normal force and the gravitational force) are perpendicular /at
90° to the (direction of the)_ displacement / motion / Axv v of the crate.
OR
The angle between the force and displacement / motion / Ax is 90°.v'v'
OR
The crate moves horizontally and the forces act vertically.v'v' [12.2.2] (2)
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5.3 Accepted symbols for applied force: Fapp/ F / Fa
Accepted symbols for frictional force: f / F;/ Fyiction
Accepted symbols for gravitational force: w / Fg/ Frorce of Earth on crate / gravitational force

OPTION 1

Whet = Woappl + Wt }\/ For either formula
= Fapp AX cos B + fAX cos 8
= (50)(6)(cos30°)v" + (20)(6)(cos180°) v
= 259,81 + (-120)

Whet = 139,81 J v

OPTION 2
Wapplied = Fapp Ax cos 6
= (50)(6)(cos30°)v
= 259,81 J
W;s = fAX cos 6
= (20)(6)(c0s180°) v
=-120J

=139,81J v

OPTION 3
Whet = Wappl n o+ Ws }‘/ For either formula
= Fappy Ax cos B + fAx cos 6
= (50)(cos30°)(6)cos 0°v + (20)(6)(cos180°) v
259,81+ (-120)
139,81J v

Whet

OPTION 4

Fnet = Fhorizontal + f
= (50)(cos30°) + (-20) v
=23,30N

Wnet = Fnel AX cos e ‘/
= (23.30)(6)(cos 0°) v
=139,81Jv

OPTION 5

Fnet = Fhorizontal * f

ma = (50)(cos30°) + (-20) v’

(30)a = (50)(cos30") + (-20)
a=0,776.. ms*

5 5 v'one mark for all
VE = Vi 2"‘ 2alx three formulas

= (0)2 + 2(0,78...)(6)
vi = 3,052... ms™

Whet = AK = 72 m(vf2 —Viz)
=14 (30)(3,052..2=0%) v
= 139,81 Jv

[1213]  (4)
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Wiet = AK / Whet = AEy v/ If: W instead of Woe max(y)

2 2 3
=12 mvs - V2 my;
139,81 = % (30)v* =0 v No marks for any other method
vi=3,05ms'v
[12.2.3] (3)

55 Greater than v

The horizontal component (of the force) / force in direction of motion

will now be greater / Fet will now be greater.v’

OR

As 0 decreases cos 6 increasesv’

OR 2)

For 8 smaller than 30°, cos 8 > cos 30°.v 12321 [15]
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QUESTION 5

5.1 R: Force of incline (surface) on crate / N/ Normal (force) / Fy v/
S: Gravitational force / Gravity / force of Earth on crate /
Fg/ W/ FEarth on crate v
T: Frictional force/Fs/Fiction /fv’ [12.1.21  (3)

5.2 The force is perpendicular to v the displacement v of the crate.

OR
W=FAxcos90°v =0 v 12211  (2)

53 The following diagram is used for clarification in the solutions
below. f=190N

wy=mgsin205.-T
~70°

s
w 207,

OPTION 1
Whet =W,y + Wi v’
= mgAxcos70° + fAxcos180° Accept:
= (70)(9.8) v (12)(cos70°)v" + (190)(12)(-1) v* | cos180° or -1
Whet =535,51J v
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OPTION 2

Fret = wy + f
= mgsin20° + (-190)
= (70)(9,8)sin 20°v — 190 v
=4463 N

Accept:
cos0° or 1

...Wne‘l = FnetAXCOSG‘/
= (44.63)(12)(cos0°) v/
Whet = 535,51 v/

OPTION 3

Whet = Wy + W v Accept:
= mgsin20°Axcos0° + fAxcos180° cos0° or 1
= (70)(9.8)sin20°v_(12)cos0°v'+ (190)(12)cos180°v | 0s180° or -1

Whet=535,51J v

OPTION 4 Accept:
53 _Wne1 =Wy, + W v’ cos0° or 1
mghcos0° + fAxcos180° cos180° or -1

(70)(9,8) v (12sin20°)cos0°v +(190)(12)cos180°v'
Whet= 535,51 J v

[12.1.3]

5.4 The net work done (on an object) vis equal to the change in (the
object’s) kinetic energy. v’

OR
The work done (on an object) by a net force is equal to the change in
(the object’s) kinetic energy. [12.2.1]

5) Whet = AKY (OR Whet = AEY)
535,51 =% m(v: — v?)

535,51v'= Y (70)(v2 - 4) v
vi=4,39ms’v [12.2.3]
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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 gelvk 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
Fappliedfapph‘ed

Fv
WY 3)
5.3 Gravitational force/weight (of soldier) v
Gravitasiekrag/gewig (van soldaat) @)
54 Whet = AK v/
FAycos 6 + F,Aycos 6 + W = AK
(960)(20)cos0° v+ (80)(9.8)(20)cos180° v + W;=0 v
19200-15680+W;=0
Ws=-3520J v (5)
[11]
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QUESTION/VRAAG 5
5.1 free body diagram
vryeliggaam diagram

Fny .
N FN\"‘

0 OR/OF
Fql

FqL

“mark for Fgr /”* punt vir Fys

“mark for Fq| / punt vir Fq|

v Fg\'

Fn = Normal Force / normaalkrag

f = Frictional Force /wrywingkrag
Fy = Gravitational Force /gravitasiekrag
FgL = Component of gravitational force perpendicular to the slope
Komponent van gravitasiekrag loodreg op die skuinsviak
Fq| = Component of Gravitational Force parallel to the slope
Komponent van gravitasiekrag parallel aan die skuinsviak (3)

52 5.2.1 Frnet = Fg+f

mg sina +f

(58)(9,8)(sin 25°) - 70V |

= 170,22 N downhill/afdraend~ (3)

5.2.2 Whiet = Fret COS © AXY
= (170,22 cos 0° x 57+
=9,69 x 10° JV (3)

523 Whiet = AExy
= Exs - Exi ,
9 690 = Eys— (v 58 (3,69)V
Exs = 10 065,84 JV (3)

5.2.4 Ew =% mv \
10 065,84 = 4 58 v \
v=1863ms" (3)
[15]
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QUESTION 5/VRAAG 5

5.1 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 opperviak van die aarde. v (2)

52 Option 1/0psie 1:

Whet = AK v/

mgAycos + Wi = Yamv; — smv?
(2)(9,8)(2)c0s0° v+ W v'= %4(2)(5)2— 0 v
S We=-1420 v

Option 2/0psie 2:

Whet = AK v

-AU + W = ¥emv? — ¥amv?

mgh + W = ¥2mv; — ¥amv?
(2)(9,8)(2) v+ Wi v'=1%(2)(5)*v= 0 v

53 No/Nee v
Friction is present/Wrywing is aanwesig. v (2)
541 2 Pbefore = X Pafter V' Notes/Aantekeninge:

(2)(5) + (9)(0) v=2vp + (1) v Other formulae/Ander formules:
MmyVip + MaVip = MyVg + MyVp
Vg = 0’5 m.s'1 v mqUqs + maUz = M4V + M3Va (4)

542 K(total after/total na) = Yamqv? + amavi v’
= 15(2)(0,57 v+ (9)(1)3v

=475Jv
K(total before) = K(total after) v

~.inelastic

K(fotaal na) = K(totaal voor) v

.. onelasties (3)
[19]
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QUESTION 5/VRAAG 5

5.1
N v
Fv
W v
3)
52 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)
53
531  Wpet= AEW/AK v ORIOF FetAxcosB = ¥ m(vi” — vi°)
Fret(1.02)c0s180° v'= % (1 200)(0 — 20%) v
Fret = 23529412 N v (2,35 x 10° N) (@)
53.2 | OPTION 1/OPSIE 1 OPTION 2/OPSIE 1
FretAt = mAv v
net mAv Ax_(VJrvf]At‘/
. (-235 294,12)At v'= (1 200)(0 - 20) v
~At=0,1sv(0,102 s) 1,02 v= (20+OJMJ
At=0,1sv (4)
[13]
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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 _‘nh voorwerp verrig

nulis, bly die totale meganiese energie behoue. (2)
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52 OPTION 1/OPSIE 1

Emechanical atx = Emechanical atyY

(Ep + Ex)x = Ep + Ex)y v'Any one/Enige een
(mgh + Y2 mv9)x= gmgh + 12 m\,f2 )y

5(9.8)(5) + 1/é(5) = (5)9.8)(1) + 1/z(SWf

v=8,85m" g

OPTION 2/OPSIE 2

Emechanlcal atx = Emechanical atyY }

(Ep + Ex)x = (ZEp + Ey)y v" Any one/Enige een
(mgh +'%2m gmgh + 1 m\,f2 )y

5(9.8)4) + 1/2(5) W= (5)(9,8)(0) + Va(5)ve v
v=8_85ms v

4
53 Weight / gravitational (force) / (force of) gravity v
Gewig / Gravitasie(krag)
Normal force / Normaalkrag v (2
54 Zto/lnaY v (1

5.5 OPTION 1/OPSIE 1
Whet = AK v
W,y + Wi = ¥am(vé — vi?)

mgAycos0°® + fAxcos180° = 2 m (Vf - v.z)
(5)(9.8)(1)(1) ¥ + (10)AxX(-1) v = ¥4(5)(4* — 8,857) v
Ax=2048m v
OPTION 2/OPSIE 2
Whet = AK v/

W, + Wi = m(ve — vi°)
-AE, + We = Yam(ve® — vi?)

-(0 — mgh) + fAxcos180° = ¥4 m(v¢* — vi%)
(5)(9.8)(1) ¥ + (10)AX(-1) v = %4(5)(4” — 8,85%)
Ax=2048m v
OPTION 3/OPSIE 3
Wnet =AK v
Wy, + Wi = Yam(v f = Vi )

-AE, + Wi = ¥m(vi — vi?)
-(0 — mgh) + fAxcos180° = ¥4 m(v¢* — vi%)

(5)(9.8)(5) ¥ + (10)AX(-1) v = %4(5)(4% - 0%) v/

Ax =20,48 m v

OPTION 4/OPSIE 4
Wnet = AK v
Wy, + Wi = ¥am(ve” — vi?)
mgAxcos(90° — 8) + fAxcos180° = %% m(Vf2 - viz)
mgAxsin® + fAxcos180° = %2 m(vs® — vi°)

mgAx(;j+ fAxcos180° = 1% (Vf - v.z)
AX
(5)(9,8) v + (10)Ax(-1) v = %(5)(4* — 8,85%) v/

Ax=2048m v
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OPTION 5/0OPSIE 5

Whet = AK v

Wy + We = ¥sm(vé — vi?)

mgsinBAxcos8 + fAxcosB = 12 m(Vf2 - viz)

mg(%]/.\xcosO” fAxcos180° = ¥ m(vi* — vi?)
AX

(5)(9,8) v + (10)Ax(-1) v = ¥4(5)(4° — 8,85°%) v/
Ax=2048m v

OPTION 6/OPSIE 6

Whet = AK v

FretfAXxcosB = 1/zm(\ff2 — viz)

(10 - 49sin6)Axcos180° = ¥ m(ve* — vi%)

(10 - 49(%})/Axcos180° = 15 m(vs? — vi°)
AX

(10Ax — 49)(-1)v = ¥4(5)(4° — 8,85%) v/

Ax = 20,48 m

OPTION 7/0OPSIE 7

Whe = AE, + AEK

fAxcosB = (mghs — mgh;) + ( ' mvi — % mviz)

(10)Axcos180° v'= [0 —(5)(9,8)(1)] v +[ 12 (5)(4)4 - (5)(8,85)2\/

Ax = 20,48 mv (5)
56 Equal to / Gelyk aan v (1)
[15]
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QUESTION/VRAAG 4

4.1 Its velocity decreases V (from 12 m.s™" to 0 m.s™") as it moves
up V/uniform deceleration as it moves up.
Sy snelheid neem af \ (van 12 m.s”" tot 0 m.s™") terwyl dit op
beweeg \/uniforme vertraging terwyl dit op beweeg. [12.21] (2)

4.2 AEk = By —Eg \"‘

= 1% (5)(0)* = % (5)(12)*V
=-360J V [12.1.3]  (3)

43  POSITIVE MARKING FROM 4.2/POSITIEWE NASIEN VAN 4.2
-360 J V [12.1.3] (1)

4.4 The work done by a net force (on an object) is equal to
the change in kinetic energy (of that particular object). \/ _
Die arbeid verrig deur n netto/resultante krag is gelyk aan  die
verandering in kinetiese energie (van die voorwerp). \

OR/OF

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  die

verandering in kinetiese energie (van die voorwerp). \ [12.12.1] (2)

45

Fn

/ F Fg parallel
g perpendicular
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4.5 E, One mark for Fn , Normal force/
normaalkrag

One mark for Ffr9 frictional
force/wrywing

One mark for Fy1 and Fy)
(components of gravitational force)
f [ komponente van gravitasiekrag

OR/OF

one mark for Fy gravitational force/
F- gravitasiekrag [1213]  (3)

46  Wgg=Fgcos © Ax
=mg cos © Ax
=5x 9,8 cos (16'+ 90)(8,4) \
=-113,45J

OR/OF

Wegq = mg Ah Y
=5(9,8) (0-8,4 sin 16)
=-113,45 J\ [12.1.3]  (3)

4.7 POSITIVE MARKING FROM/POSITIEWE NASIEN VAN
QUESTION/VVRAAG 4.2 AND/EN QUESTION/VRAAG 4.6

Wier = AEx

Wi + Weg| v= AEx (Wi =0 J and/en Wyt = 0 J) since/omdat cos 90° = 0
Wi + (-113,45) \ = -360 V

W = -246,55 J

OR/OF

Wit = AER
Fner AX cos ©V = AEg
Fner (8,4) cos 180°= -360
(Fe + Fq|) (8,4) cos 180 =-360
Fr (8,4) cos 180 +fy| (8,4) cos 180 =-360
W + 13,506 (-1) 8,4 \ = -360
Wy =-246,55J [12.1.3] (5
[19]
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QUESTION 4/VRAAG 4

4.1 Whet = AK ¢ v Notes / Aantekeninge
Whet = ¥ (M + m)(vs 2 —viz)/ 1 mark for either of the formulae
indicated
Wi = fAxcos® v'= (M + m)(v 2 _Vi2) 1 punt w’r_ enige van die formule
10 x 2 c0s180v= % (7.02)(0-v) ¥ aangedui
Vip = 2,39 sV (2,387) m's Accept/Aanvaar
Wpe = AK + AU with AU =0 (5)
4.2 The total linear momentum of an (isolated) closed | Notes/Aantekeninge
system remains constant. 2orfof 0

Die ftotale lineére momentum in 'n geslofe
(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
Ipi=ZIps v (M4 + ma2)vi = myvqs + mavoy
g]a\g\;,++r?72)\zg)==(8-10;3?§)§5) 837.84 m-s’ (for learners working
0,0ZV!*/ =7.02 (2 319)« ’ with 2,387 m-s™'/vir leerders wat met
el e M 2,387 m's” werk)
v; = 838,89 ms” v (4)
[11]
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QUESTION 5/VRAAG 5

5.1 If the work done in moving an object between two points depends on the path
taken (then the force applied is non-conservative) v'v'(2 or/of Q).
Indien die arbeid verrig om ‘n voorwerp tussen twee punte te beweeg,
arfhanklik is van die pad wat gevolg word, (is die krag wat toegepas word, nie-

konserwatier) (2)
5.2.1i No/Nee v/ (1)
522 Since there is no acceleration, the net force is zero v'hence net work done

(which is FetAX cosB) must be zero. v/
Omdat daar geen versnelling is nie, is die netto krag nul. Dus moet die netto
arbeid verrig (wat FretAX c0S6 is) nul wees.

OR/OF

Wiet = AK.

Since it is moving with constant velocity v"Omdat dit teen konstante snelheid

beweeg

AK =0 - Wpe=0v (2)
53 Fy-(f+F)=0v

OR/OF i N/Fw

F = mg sinB — fg

OR/OF WFs

F = mgsinB — 266 ma sing

F =[100(9,8) sin 25°)v' — 266V W/FE 9

g
414,167- 266
F=148,17 NV (4)
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5.4

NOTE/LET WEL

No mark for diagram / Geen punt vir diagram nie

1 mark for use of any of the three formulae / 1 punt vir gebruik van enige drie van die
formules

OPTION 1/OPSIE 1 p
mark for any of the three/

W = FAx cos6 1 punt vir enige van die drie
Whiet = Wi + Wg + Wy
Wiet = i Ax cos180°v" + mgsinB Ax cos0° + 0

= (266)(3)(-1) v+ [100(9,8) sin 25° (3)(1)]v + 0
| =4445
Whet = A Ex IAK =¥am(vs2=v; ?) v
b 444 5 = 15 (100) (v¢ 2= 0) v/
vi=298ms v

OPTION 2/OPSIE 2

Wro = AE, + AEy ¥

fAxcosB v'= (mghs — mgh;) + ( % mve — ¥ mviz)

266Ax cos180° v = (0 - mgsin25 ° Ax cos0°) + (Y4 mv¢* — 0)
266(3)(-1) = [-100(9,8) sin 25° (3)(1)] v -%2 (100) (v *= 0)v’
vi=298 ms'v

OPTION 3/OPSIE 3
POSITIVE MARKING FROM QUESTION 5.3
POSITIEWE NASIEN VANAF VRAAG 5.3
Whet = AE v/

FretAxcos v'= 2 m(vi® — vi2)
(148,17)v(3)cos0’v = ¥ (100)(vs* - 07)
444,51 = 50v¢" v

vi=298ms’' v

OPTION 4/OPSIE 4

POSITIVE MARKING FROM QUESTION 5.3
POSITIEWE NASIEN VANAF VRAAG 5.3
Fret =ma v’

148,17v =100a v

a=148 m-s~

sz = vi2 + 2alA\x v
=2(1,48)(3) v

vi =298 ms v
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OPTION 5/0OPSIE 5

POSITIVE MARKING FROM QUESTION 5.3
POSITIEWE NASIEN VANAF VRAAG 5.3
Fret =ma v

148,17v =100av

a=148 m-s™

Ax = viAt + VsaAt?
3 =0 +%(1,48)A?
v |At=2,01s
AVi = Vi + aAt\
=0+ (1,48)(2,01)
vi=2,97 m's'v (6)

OPTION 6/OPSIE 6

POSITIVE MARKING FROM QUESTION 5.3
POSITIEWE NASIEN VANAF VRAAG 5.3
Fret =ma v

148,17v =100a v

a=148 m-s?

Ax = vildt + Vsalt?
3 =0 +%(1,48)At

At=201s
v

o) V. +V
Ay =| - LAt

Y [ 2 ]

0 +v

3= —f] 2,01

(25 oo 6
vi=299ms’v [15]

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

2nd Floor, 1B Stewart Drive, Berea, EAST LONDON, Eastern Cape | Tel: +27 43 748

4th floor, West Tower, Nelson Mandela Sg City, JOHANNESBURG, Gauteng | Tel 7 +27 86 688 8690

24 Ennisdale Driy y, Durban North, DURBAN, Kwa Zulu Natal | Tel: +27 31 8231825



e
<>
i~’">1 == |

QUESTION 4/VRAAG 4

41 TO THE LEFT/NA LINKS v & (1)
42 (Newton’s) Third Law (of motion)/(Newton) se Derde (Bewegingswet).v (1)
4.3 Inan isolated/closed system, v the total mechanical energy is conserve remains

constant. v

In 'n geisoleerde/gesiote sisteem « bly die totale meganiese energie behoue/bly

konstant. ¥

OR/OF

The total mechanical energy of a system remain 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-konservatiewe kragte, nul is. v

OR/OF
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In the absence of a non-conservative force, «” the total mechanical energy is
conserved/remain constant. «

In die afwesigheid van n nie-konservatiewe krag, v~ bly die totale meganiese
energie behoue/konstant. v

OR/OF

In an isolated/closed system, «” the sum of kinetic and gravitational potential
energy is conserved/remains constant. »

In h geisoleerde/geslote sisteem, « bly die som van kinetiese en gravitasionele
potensiéle energie behoue/bly konstant. v

Notes/Aantekeninge:

Allocate ONE mark for ‘isolated system” only in conjunction with energy.

Ken EEN punt toe vir “geisoleerde/geslote sisteem” slegs indien saam met energie
gebruik. 1/2

(2)

4.4

OPTION 1/OPSIE 1

E mechanical at A = E mechanical at B }

(Ep +Ex)a = (EE +Ex)e v Any ONE/Enige EEN
(mgh + Y2mv )a= ngh +1/zmv

66(9,8)(0) + Y2 (66)v" v = 66(9, 8)(1 6) v + ¥ (66)(0)

v=56m.s’'v (4)
OPTION 2/OPTION 2

E mechanical at A = E mechanical at B
(Ep +Ex)a = (Ep +Ex)s v Any ONE/Enige EEN
(mgh + ¥ mv?) a= (mgh + 2 mv®) s

v2= 2ghv

= (2)(9,8)(1,6)v

v=56ms’'v (4)
OPTION 3/OPSIE 3
Wnet = AE

Fret Ay.cos 6 = m(vf -V ) v Any ONE/Enige EEN
m(9,8)(1,6)cos0 v =¥ m(vié —0% )V
vi=56ms’'v (4)
NOTES/AANTEKENINGE:
Accept/Aanvaar
(Ep +Ek)top = (Ep +Ek)boitom
(U A+ K= (U +K)e
(U + K)top (U +K)boﬂom
AE; + A Ega = 0/AU + AK=0 (4)
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45 POSITIVE MARKING FROM QUESTION 4.4
POSITIEWE NASIEN VAN VRAAG 4.4

OPTION1/OPSIE1

2Pi = 3pr }
(Mg + Mp)vepi = MaVs+ MpV. v Any ONE/Enige EEN
(70)(9)v = (66)(5 6) + 4vpp v
vpf— -4.9m. s
= 4,9 m.s™to the left/na links v (4)

OPTION2/OPSIE2
ApBrJ),ur = ‘Apparcel v
Moy (Ve— Vi) = -Mp(Vt — Vi)
(66)(5,6 - 5)./— -“A(Vpr— D) v
vpr =-4,9 m s

= 4,9 m.s™" to the left/Na links v/ (4)
OPTION 3/OPSIE3
Fep =-Fpe v
Mgdg = - Mpap

Mg [VBf_ vs‘ = 'mF’[VEI_VPIJ

{66;!56—5) v = -(4 -45 v
At

Vpr =-4, 9 m. s
=4, 9 m.s™' to the left/na links v/ (4)
Other formulae/Ander formules:
M1Vip + MaViz = M4Ve + MaViz
(M1 + mM2) V=M1V + MaVe
M4Vig + MaVip = MV + M2Vep
m4uUq + MaUz = M4V + MaVa
P total before = P total after

Accept/Aanvaar:
P before = P after or/of Pi = Pt (4)

4.6 NCREASES/VERHOOG Vv

% Ap parcel increases, thus Ap boy increases. v
For the same mass of boy, v will be greater. v

Ap pakkie vermeerder, dus Ap seun vermeerder.
Vir dieselfde massa, van die seun sal v groter wees. v

OR/OF

If v of parcel increases, the momentum of the boy increases. v/
For the same mass of boy, the velocity of parcel increases. v

Indien v van die pakkie toeneem, neem die momentum van die seun toe. v
Vir dieselfde massa van die seun, vermeerder die snelheid van die pakkie. v

OR/OF
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F on parcel increases, therefore F on boy increases. ¢
FAt(boy) increases, for the same mass of boy, thus v will increase. v~

F op pakkie neem toe, dus neem F op seun toe. v
FAt(seun) neem toe, dus vir dieselfde massa van seun sal V verhoog. v~

OR/OF

-MgVpt = MpVpr AFR: -MgVg = MpVpr

Vg =- MpVpr # fOr same mg if vpincreases 7 then vg increases.
Mg

Vs =-mpVp; ¢ Vir dieselfde mg, as vp toeneem, v neem vs toe
Ms (3)
[15]

QUESTION 5/VRAAG 5
5.1  The net/total work done « is equal to the change in the object’s kinetic energy. ¢

Die netto/totale arbeid verrig «“op n voorwep is gelyk aan die verandetring in
kinetiese energie van die voorwerp. v

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 die voorwerp deur h resulterende/netto krag " is gelyk aan die
verandering in kinetiese energie van die voorwerp. v (2)

5.2

Fv

Accepted labels/Aanvaarde benoemings
w | FgFwmg/gravitational force/weight
FyF./gravitasiekrag/gewig

F Fapp"edchaue;Tension/T/17 000N
Fioegepas/FkaberSpanning/T/17 000 N

f FsFiction/friction/air resistance

v f FoFwrywing/ Wrywing/lugweerstand

wv (3)
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5.3
OPTION 1/OPSIE1
Wnet = AEK
Wt + Ww + W= AEx v Any ONE/Enige EEN

FrAycos 6 + F;Ay cos 6 + Wy =0
(17000) (20) cos 0°@ v + (1680)(9.8) (20) cos 180° v +W; = 0@ v
W;=-10720 Jv/ @ (9)

OPTION 2/OPSIE 2

Downwards as positive
Fret=ma
-F+f+W=ma
-17000 + f + (1680)(9.8) v = 0v
f=536N

Q‘Wf: f Ay cos ©

(536) (20) cos 180° v/
(936).(20).(-1)
10 720 Jv (5)

Upwards as positive

Fne‘czrna

F+f+W=ma

17000 —f-(1680)(9.8) v =0V v
f=536N

W;s=f Ay cos
= (536) (20) cos 180° v
= (936)(20)(-1)
=-10720 Jv (5) [10]
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QUESTION 5/VRAAG 5

5.1 OPTION 1/OPSIE 1 OPTION 2/OPSIE 2
800 800
= v = o] =—— Vv = o
Vave 75 10,67m-s Vave 75 10,67m-s
ave = FVae? .. Distance covered in 1s=10,67m-
Pave = 240 (10,67) ~.Work done in 1 s =(240)(10,67) v
=2 560,8 W (2,56 kW) v/ =2560,8Js"

. Pave =2560,8 W (2,56 KW)v

OPTION 3/OPSIE 3

W
Pae=—2V
AE
_FAxcosb
AE
_ 240A=800cos0 v
75
=2 560 Wv (3)
52
Fo/Fa Fn/N Fo/Fa Fv/N
Fi/f Fi/f
W/Fg WiFq
Accepted labels/Aanvaarde benoemings
W Fq/ Fy/ weight/ mg / gravitational force
F./ Fy/gewig / mg / gravitasiekrag
f Friction / F/ friction
FW{VVL‘J‘HG/FVI’/Wryw'ing
N Fn/ Frorma / normal force
Fn /! Frormaal / NOrmaalkrag
FD FAppIiedftoegepas
Fdnvinqldrvfkraq
(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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54

OPTION 1/OPSIE 1
Whet = AKY
Whet = Wp + Wg + Wi + Wy
= (FpAxcos 8) + (mg sina)AxcosB) + (fAxcosB) + 0

W et = [350(450)](cos0)v + (300)(9,8) %(450)((}05180)\“

294(450)(cos180°)v

= 157 500 — 14 700 — 132 300
Whet = AK a=sint-
10 500 = 1 (300)(vi¢ — 0) v 450
vi=8,37ms v =064

OPTION 2/OPSIE 2

Whpe = AU + AKY

Wi +Wp = AU + AK

fAx cos B + Wp = mg(hs - hi ) + %2 (m)(v¢* = vi?)

(fAX cosB + Fp Ax cos 8 =mg(hs-h;) +7'% m(\ff2 —vi )

(294)(450)(cos180°)v + (350)(450)cos0°v'= (300)(9,8)(5 - 0)v + ¥4(300)(vi* — 0)v
vi = 8,37 m-s’v

OPTION 3/OPSIE 3
Wnet=WD+Wg+Wf+WN
= (FpAxcos 8) + mgAxcosB) + fAxcosB + 0
Whet = (350)(450)(cos0°)v +(300)(9,8)(450)cos(90+0,64) v + 294(450)(cos180°)v
= 157 500 — 14 777,74 — 13 2300

=10 430,51 J OR/OF
IR
Wit = AK v a=sN 450
10 430.51 = ¥4 (300)(vs2 = 0)v = 0,64°
vi=834ms' v

OPTION 4/OPSIE 4

Fret = Fp + mgsina + f
=350 v'- (300)(9,8)sin0,64v + (- 294)v
=350-32,84 -294
=23,16 N

Wnet = Fnet AX cOSs e
= (23,16)(450) cos 0

10422 J

Whet = AK v/
10 422 = Y (300)(ve2 — 0)
vi=834ms v
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QUESTION 5/VRAAG 5

5.1 It is a ratio of two forces v' (hence units cancel out)./Dit is 'n verhouding van
twee kragte v’ (dus word eenhede uitgekanseleer) (1)

52 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 ¥ aan
die verandering in kinetiese energie van die voorwerpv’ (2)

5.3
T N/Fyw

I~

F /Fe v

w /Fgv

54 Fsin20° + N = mgv’
N = mg - Fsin20°

Wi = fkAx cos 8 = pgNAX cos 6v
= hk(mg - Fsin 20)(3)cosb
= (0,2)[200(9,8) - F sin 20](3)cos180%
=(-1176 + 0,205 F) Jv’ 4)

5.5 Wigt = [Wg] + W + WE v/
0 v =[0] +[(-1176 + 0,205 F)]_+ [F (cos 20) (3) (cos 0)]¥
F =388,88 NV
NOTE: Do not penalise if value of Wy is not indicated/
LET WEL: Moenie penaliseer indien die waarde van Wy nie aangedui word nie. 4)
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QUESTION/VRAAG 4

41

4.2

4.3

4.4

The total mechanical energy in an isolated (closed) system v remains
constant (is conserved). v
Die totale meganiese energie in 'n geisoleerde (geslote) sisteem bly konstant

(bly behoue).

NOTE/LET WEL
If total or isolated/closed is omitted (max:1/2)
Indien totale of geslote(geisoleeerde) weggelaat is (maks:1/2)

Emech at A = Emech at B/Emeg by A = Emeg by B v/
(mgh + “2mv?)a = (mgh + % mv?)s
M (9,8 %05+ %x02) v =m (9,8 x 0+ % x v2) v
49 =12
v=313m-s'! v

4.3.1  The net/total work done on an object v is equal to the change in the
object’s kinetic energy. v
Die netto/totale arbeid verrig op 'n voorwerp 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 v to the
change in the object’s kinetic energy. v
Arbeid verrig deur n netto krag is gelyk aan die verandering in die
kinetiese energie van die voorwerp.

432 i N - NV

Fa/l

v for both/vir albei

433 Whet = A Ex v
Whet =0
Ws+ Wgl/= 0 v

f. AX - cosf + mg. i Ax -cosf =0
14.7-d -cos 180°v +3 x 9.8 (%). vdcos0°=0

-147d +294 =0
d=2mV

REMAINS THE SAME/BLY DIESELFDE v
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