Possible Answers November - 2004 304-1/1
Moontlike Antwoorde

NATIONAL DEPARTMENT OF EDUCATION
PHYSICAL SCIENCE (HG) — PAPER 1/ NATUUR- en SKEIKUNDE (HG) — VRAESTEL 1

QUESTION 1/VRAAG 1

1-1 C 12 A 1.3 D 1.4 B 1.5 A
1.6 B 1.7 D 1.8 B 1.9 C 110 A
1.11 B 1.12 D 1.13 C 1.14 B 1.15 A
[15 x 4 = 60}
QUESTION 2/VRAAG 2
F horiz. right / horis. regs
2.1 Froiz right £ horie regs
e BRI - sin 70 °
Fcable ,kabel v 70 £
: ble / kabel
Fhuriz . right / horis .regs = Fcable f kabel - 91N 70 ° FV o ;

v v
=1110 .sin 70 ° N

’
|—_——————| . v vy
| EM’E__I.ML = pox 200 | Fhorizright / horisiregs ==‘!I 110 . sin70°

043N v

Fcable l]'l'ﬂb&l J
Froriz .ight horis regs = I cable /kabet -COS 20 ] OR/OF

v vV
v v = =1 110 . cos 20°
_ 0 . horiz.right / horis/regs :

Y If sin 20° used ONLY / SLEGS
As sin 20° gebruik: 1 110.sin70°

thr. _
sin70°y  sin 90°v e | =1043N = & A

mark according to
F..r =1043N Y memo

1110N Vv

CONSTRUCTION OPTION / KONSTRUKSIE OPSIE

T043N+20N v



2
Positive marking from 2.1 / positiewe nasien vanaf 2.1 ( 1 043 N)

7

2.2 F on cable /F op kabel =1043 N v 1043 Nonboth vv' |
F on stay wire / F op ankerdraad= 1 043 1 043 N op beide v'v
' (2)

OR/OF 1043Nvv OR the for

2.3

For equilibrium / Vir ewewig F noriz. teft / horis. tinks ~ Fhoriz. right / horis. regs

thriz., left/ horis links ~ Fhmz. right/ bris.regs

(3)

Fyown = Fg +F7.€083143° + F¢.cos70°

vV v v v’ v
— + (2000.¢c0s31,43°)+(1110.c0s70°)

alternatives
= 1500 + 1706,56 5 379,64 ‘: lternatiewe
= 358662N v A

e OR/OF 1042 OR/OF

tan 31,43° tan 70°

1043 xtan5857° OR/QF 1043 xtan20° OR/OF
2000x%xsin58,57° 1110 xsin20°

2000% = F,2 + 1 043° 1110% = F,* + 1043°

CONSTRUCTION ONLY/NET KONSTRUKSIE (max/maks : 4)

v v
Vertical can also be downward sin70° sin78.57°

Vertikaal kan ook afwaarts —
Wees 2000 v X

v
OR/OF caculate with sinerule {|i X =2086,1 N

bereken met sinusreél

‘. Fuart =Fn + X
vert “Fg £
=1500 + 2095
= 35861 N

Fuart=X+Fg v v
=2086 + 1500 = 3586 N+20N

(7) [16]



3

GENERAL COMMENT ABOUT DIRECTION (Q3.2 ; 522 ; 7.2)
- If answer is incorrect, mark for direction is automatically lost.

| Indien antwoord verkeerd is, word punt vir rigting outomaties verioor.

QUESTION 3/VRAAG 3

3.1
— As:/ 90‘/
V-5 == — = v
At S5

vo-5=20=
T At

only if80 mis

calculated as shown u & v swopped
slegs as 80 m bereken lcose marks for

is soos getoon | subst. & answer &
otherwise / anders direction

max / maks

4/6 1{ .. 2 marks max

opposite to direction of motion
teenoorgestelde rigting van beweging

=08m.s

For 3.2 and 3.3/ Vir 3.2 en 3.3 |
Backwards can be taken as postive - then make sure the signs are reversed/

terugwaarts kan aanvaar word indien positief - maak dan seker die tekens is
omgeruil. |

(6)

NB: Calculations ends with / Berekening eindig met
. -0,8m.s* 5 marks
2. =0,8m.s? opposite direction to motion 5 marks

. —0.8m.s* in direction of motion 5 marks

. 0.8m.s? indirection of motion 4 marks To 3.3




4

From /van 3.1 From/van 3.2

combinations for

u & t

18 & O
= 18+(-0,8)(9) . 16 & 6,5
-108ms 'V | - ;Ig g ?5 |

velocityatt=0

v
s:ut+-;—atz . Vqq5=U+ at
, v v
90 = (U5)+—2-(—018.52) } ' ("“018)(1 115)
need not v o
u=20ms™" be calc. =20-92 = 108ms™

(9)
straight line with negative gradient (between 0 and 7,5)

reguit lyn met negatiewe gradiént (tussenOen 7,5)

straight line with smaller negative gradient (22,5 to 30 )
reguit lyn met kieiner negatiewe gradiént (tussen0en 7,5)

second line initial velocity < first line final velocity
tweede lyn beginsnelheid < eerste lyn eindsnelheid

both lines above or below time axis (not intersecting time axis
beide lyne of bo of onder tyd as (mag tydas nie sny nie)

v straight line with positive gradient (between 0 and 7,5)
reguit lyn met positiewe gradiént (tussenO0en7,5)

v straight line with smaller positive gradient (22,5 to 30 )
reguit lyn met kleiner positiewe gradiént (ussen0en7,5)

v’ second line initial velocity > first line final velocity
tweede lyn beginsnelheid > eerste lyn eindsnelheid

v"  both lines above or below time axis (not intersecting time axis
beide lyne of bo of onder tyd as (mag tydas nie sny nie)

(4)
[19]




QUESTION 4/VRAAG 4

4.1 Down +ve

séa

i

i same s=—2—-a
sign v

| S 80 =

i

! t =4s

5

If ut cancelled in first equation (5)
As ut gekanselleer in eerste
vergelyking (5)

t

4.2 time takentoreachground=(4-15)=295s
1 v

2
s= ut + —at
2

v v
80=u(25) +

; vo v
5(10)(25)2

u=195ms™ 1Y

v=u+at v

v
40=0+101

The only correct

equation Is :

L.

5 at

| Therefore all the other
options should get zero
-1 We will however this
year be leniant — mark

the memo

| s=ut +

=0+2.10.80
v =40m.s”]

/\

u+v v
5 t
v 6 40J
+

80 = 5 t

{=4sv

v v

=4g v

If O left outin 4.1 — maximum 4
As 0 uitgelaat in 4.1 — maksimum 4

(5)

If “t" iIncorrect: —> 3 marks

()
[11]
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QUESTION 5/VRAAG 5

Frcs}g on Cf road/ F normal
0.1 F aoplec Fpad op ¢/ Pad / Frormaal | ¥ label + direction of each
/Ftoege v | force
= Ejoejrgopﬁj Frope onc / T/ ropeftension byskrif + rigting
, Fiouop ¢ / T/ tou/spanning | Arrows missing: penalise

max 1 mark
Pyle nie daar . penaliseer
Ffﬁct[on I 40 N v makSImum 1 punt
v erywingl 40 N
Fearl;h onC ., Welght j 2400 N / FGravity ! FG ‘/ (4)

Faarde op C f gewig / 2400 N/ Fgravitasle/ FG NDt : W Fre aatiaD \

If : Fror. rope given — no mark given (only part of force)
As: Fror tou g€gee — geen punt (slegs deel van krag)

9.2.1 left positive / links positief

Fres = Fapplied +Feriction +Fhoriz. compofropeonC P
ma = 170 + (-40)+(~T.cos30Y)

v v v v v
240x0,3=170-40-T.cos30°

58

0.
cos 30 y

= 66,97N ®)

v

72N 170 N-40N =130 N

v v
Fres=ma=240.03=72N

Fres=Fa—Fi-Fn v
v

72 = 170~ 40 - Fy Only: 58 N
Fu=58N v as final ;
v
answer —
Tcos30°=58v 8

T=6697 NV

vv

=58N v

T=66,97 NvY

F.s = ma ( for system — both bodies) ( vir sisteem — beide liggame) v’ Only : 58 N
v v y .
as final
170 — 40 i Ffrict[onfwrywing - 320.0,3 (320 = 240 e g 80) 5
. answer "8-
Ffﬁctignfwryw[ng - (332031(0‘,/3) + 40 — 170
= -34 ‘

. . = - Adding the two masses (320 kQ)
chtmn;twwmg (on W/ op W) = 34 N (to the right / na regs ) i fwes Mexss byrmakesr .
Fres(W) —vrma .

(320 kg) : —
F hor¢ropestou) = 34 = 80.0,3 | v 8

opraa = =
rope/ tou = cos 30°

F hor (ropeftou) = 58 Nv =667 N Y



5.2.2 positive marking 58 N from 5.2.1 / positiewe nasien met 58 N vanaf 5.2.1
positive marking with 66,97 N also/ positiewe nasien met 66,97 N ook

Fres = FH rope on W/ tou op W ~ o
v v’ v

80x0,3 = 58 - Fy

Wood W /stomp W

Fres =Fhor.compone

of rope on W * Friction

Fres = Fhor komp

- : toug) w F wrywing L ,
(80x0,3) = ‘§3 o+ - Fr = 34 N, v right / regs

friction / wrywing ' (opp. to direction of motion)
- teenoorgestelde rigt. beweging

Firiction /wrywing = 24 - 98
= 34NV
= 34 N , right
(opp .to direction of motion )
teenoorgestelde rigitng van beweging

v

320 kg penalized 3 marks
only once in question 5

Fres = Ma = 3200,3 =96 N

Fres = Fapp + Fy
v
96 =170 + Fy
Fs=-74 N
=74 N right / regs v

Ffr]ctj w[ywlng(WOOd,Stomp) = 74 N e 40 N = 34 N v

320 kg slegs 1 keer met
3 punte in vraag 5
gepenaliseer

Any other value:

3

Enige ander waarde : 6

If 34 N was calculated in 5.2.1 and only answer is supplied with correct direction :

- .. B
As 34 N reeds bereken in 5.2.1 en slegs antwoord word hier gegee met regte rigting: 5

(6)
[18]



QUESTION 6/VRAAG 6

5.1 v
FEverv particle in the universe exerts a gravitational force on every other particle
and the force is directly proportional to the product of their masses v and is
inversely proportional to the square of the distance between them.v'v

v

Elke deeltiie in die heelal oefen ‘n gravitasiekrag op elke ander deeltjie uit en die
kraq is direk eweredig aan die produk van hulle massas v en omgekeerd eweredig
aan die kwadraat van die afstand tussen hulle v'v/ | (4)

If bodies used and not particles — between their centres must be mentioned
As liggame en nie deeltjies gebruik word nie — tussen hulle middelpunte moet

genoem word.

6.2 Englis\l; version P

Subscripts can vary but must be linked to the
distances — subscripts must be consistent

Onderskrifte kan varieer maar moet gekoppel
word aan die afstande — onderskrifte moet
kKonsistent wees

OF v kansellering Mg

1 equation wrong : max 2 (4)
1 vergelyking verkeerd : maks 2

4]



QUESTION 7 /VRAAG. 7

7.1

¥

7.3

v v
Impulse is the product of the force and the time of application of the force 5
OR change inmomentum vV (2)
v v

Impuls is gelyk aan die produk van die krag en die tyd wat die krag toegepas
word OF verandering in momentum v v/

force applied in a certain time v'v’ rate of change in momentum -0

 krag toegepas in ‘n sekere tyd v'v/ tempo van verandering in
* momentum - 0

force times time v
krag maal tyd v

towardsbat + na koii toe +

_ (01 ;‘5/)

= -735kam.s™"

= 735kgm.s”! |, away frombat

opposite direction / towards bowler

weg van Kolf / teenoorgestelde
rigting / na bouler

if +
away from bat +

v
- (0,175

v v
= 7.35kg.m.s”1, away from bat

(5)

opposite direction / towards bowler
weg van kolf / teenoorgesteide

rigting / na bouler

If u and v swapped then loose mark

for subst. & apswer & direction
As u en v omderuil is, word punte vir

FresAt = A
F(0,05)= -735 "
F =-147N ¥

‘ Unit ;. N.s also acceptable
Eenheid : N.s ook korrek

subst., antwoold en rigting verloor

FresAt - Ap 1/
F(0,05)= 735"
F =147N"

v=u+at
30=-12 + 320,05)
a=840m.s

v

Fres = ma 0,175 840 v
=147 N

negative sign need not be
carried from 7.2

negatiewe teken hoef nie
ooraedra te word van 7.2 nie

(3)
[10]
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QUESTION 8/VRAAG 8

8.1 backwards / terugwaarts (to the left / links ) v'v (2)

( west or her left is not acceptable / wes of haar linkerkant is nie aanvaarbaar nie)

8.2 v Conservation of (linear) momentum / Behoud van (liniére) momentum
v Conservation of Mechanical energy / Behoud van meganiese energie

| NOT Conservation of energy (2)

— To reach po int Q without theparcel (10 kg)Lindi should have :

3 (Ep +E )X = (Ep + Ey )Y Om Q sonder pakkie te bereik:
- If given and 0’s not in next
v v v P step .

0 + -;—(70)\/,(2 =(70x10x1,8) + 0 As gegee en O'e nsie in
5 , volgende stap:
Vo = 36 ms 5
- —1
Vy = 6m.s y

v e e S T I U @ W A A Oy iy e A & S T B P IR S RS W s A WD A TR D IR S MRS TS G W S A 4 e b W o R Y O NE FY FTE FE ERE" YN "NE TE T FE TN TR KRN FE LY ST

Deur die pakkie te gooi moet Lindi se snelheid gelyk\wees aan 6 m.s”

By throwing 10 kg parcel, Lindi should get v¢ng) =6m.s”]

Vinitial = 9M.S"
m4qV4 + MoVo = MU Pbefore = Pafter

v Pvoor= P na

.o v
(70)(6)+(10)vo = (80)(3)
Vo = 400 - 420
10
- —2ms”
g

magnitude is = 2m.s"

Start with
Ex(X)= Ep(Y)
OR
2

This step first without O’s:
Hierdie stap eerste sonder
dieOe:

1
—mv< =mgh
> S

(9) [13]
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UESTION 9/VRAAG 9

v direction in between charge

v’ shape in between and touching
v direction outside charge

v' shape outside and touching

If not touching: —1 max.

v’ rigting tussen die ladings

v' vorm tussen die ladings en moet

ladings raak
v’ rigting buite die ladings (4)
v vorm buite die ladings en moet raak
Indien nie raak: -1 maks
9.2 - e e ind
Mark direction Incorrect conversion (r) mark
— &9_2_ ¥ independant of | answer positively
l.2 calculation. Verkeerde omskakeling(r) sien
" v 5 v o Sien rigting 5
- " onafhanklik van antw. positief na ey
} (9x107) (5>-:102 W8x1077) ety : o 5
| Square of rin formula no
vy (0!02) d v ~.square in subst. and wrong
: ; | answer.
— 9 X 1 0-4 N aﬁraCtlon/ towal'dSY / tO the rlght Kwadraat van r in formula maar
| nie in subst. ni rkeerd
aantrekkend/naY /naregs R R SR
neg. signofchargeis substituted : acceptable atw.... ‘g
. wrong formula
Neg.tekenvanladingingestel: aanvaarbaar || Jciecerde formule 0
Conversion correct but the square is omitted in subst. however answer and direction correct (6)
9
Omskakeling korrek, kwadraat weggelaat in subst. maar antwoord korrek en rigting korrek E

v
| (-8 + 5) )(10-9 Answer Only
new charge/nuwelading =— % 2 marks
" Slegs antwoord
= -1,5x10°C (-15nC) || 2 punte
(3)
9.4 electrostatic/elekirostaties v’ label and correct
F etectric field / etextriese veld / FEq / FE direction of each force/ byskrif en

korrekte ngting vir elke krag
v angle / hoek
arrows missing, penalise max. 1 mark /
pyle makeer, penaliseer maks. 1 punt

F earth on X /aards op X
[ weight /gewig
Fo/ Fmg/

Fgravitylg ravitasie

Fthread! tou / T

T [T
thread / tou NOT: W for weight or

Frepulsion
L.oose marks for labels

Force diagram given, not triangle - - 0 marks
Kragtediagram geteken, nie 'n driehoek - O punte

(4)




12

v F. 9x10™° ’/o Fy Fy
95 D:-——E—-: tan65 ———
tan25 Fg Fg F. 9x10'5‘/ y
-5 v F =(9x107°)(tan65°) = 193x10™*N
F = 9x10 — =193x10"*N o = A )
9 tan25

vF, 193x10°* v

| -m=-2=222XT"  _4193x105k
g 10 .

(0,0199)

If 10 not indicated then this mark
also allocated to answer
As 10 nie aangedui is nie, word

sin65°v sin25°

=193x10™*N o hierdie punt ook aan antw.
| / toegeken.
vF, 193x10°* ¥
m = 2=t =193 107 kg Construction/ 0 mark
g Konstruksie
(0,0199)

(6)
[23]
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UESTION 10/ VRAAG 10

10.1
(4)
10.2
Answer oniy : 1 mark
Slegs antwoord : 1 punt
- (3)
10.5 R =533 Y
V. v
R o I’““‘£=$—§=13,33Q B
Gir l v v
S R=R 4 —Ry 213,33-533= 8Q
104 emf =V, + Vg R} =533Q
v v R\ . =533+8 =1333Q
24 = 20 + V
V. =4V - emf k (R+1) ¥
24 = 20 + 1‘,;'>r ® v v
r =2,/ I = Vi 24 =15(13,33+r)
15r=4 r=27Q Y

r =270

(9)



10.6

Increase v'v'

14

. 1600

= 108004 ¥

(4)

[22]

GRAND TOTAL [200] GROOT TOTAAL



