PHYSICAL SCIENCE/HG/P1 2 MARKING M ranmanint ins
SENIOR CERTIFICATE EXAMINATIONS - MAR( _
Possible Answers March 2006

NATIONAL DEPARTMENT OF EDUCATION

PHYSICAL SCIENCE (HG) - PAPER 1/ NATUUR- en SKEIKUNDE (HG) — VRAESTEL 1

QUESTION 1/ VRAAG 1

1.1 A 1.2 B 1.3 A 1.4 B 1.5 A
16 D 1.7 D 1.8 B 1.9 C 1.10 C
1.11 B 1.12 A 1.13 D 1.14 D 1.15 C
[15 x 4 = 60]

QUESTION 2/ VRAAG 2

2.1 " ' — — —

| If three forces acting at a point are In equilibriunﬁ, they can be represented in
v v

magnitude and direction by the three sides of a triangle taken in order. OR |

If the three forces acting at‘g point are placed he_ac_:i—to—{ail, (one after the other), they

v’ .
| will form a closed triangle (triangle where the resuitant is zero).

As drie kragte in ewewiq isv” kan hulle voorgestel word in grootte en rigtingv” as die

drie sye van ‘n geslote driehoekv’, in orde geplaas kop-aan-stert.

| As die drie kragte wat op 'n punt inwerk v” kop-aan-stert geplaas v word, sal hulle ‘n

geslote driehoek vormv”.

P ok i el il L g et e e = e ‘W

o 0
Frope on Sandra / sin115  sin 400 Ps
tou op Sandra G00 N — c
rope

v

2.2

| v' closed A - B 600 x sin40"
| geslote A oPe T Sin115°
v
Frope = 4255N

Frod on Sandra /

e staaf op Sandra

BY CONSTRUCTION / BY SKAALTEKENING

orientation v’
oriéntasie

Frope on Sandra /
F tou op Sandre

600 v v
(12 cm)

Fropetou = 8,9cm =425 N v
(2 mm = 415 - 435 N) (6)
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23 In Fig. 1 the rod exerts an upward component of force on her -

S (Frod + Frope)up =600 N. v

In Fig 2 the rod exerts a downward component of force on her —

| " (Frod)down + (Frope)up =600N Vv

= Frope IS more than before. v OR

Increase v bigger force opposite to bigger angle v* (2 marks) OR
Increase v' 0 is smaller vv (2 marks)

]

In Fig 1 oefen die staaf 'n opwaartse komponent van ‘n krag uit op
haar - .. (Fstaar + Fiou)op = 600 N. v~

In Fig 2 oefen die staaf 'n afwaartse komponent van ‘n krag uit op haar
(Fstaaf)af + (Ftou)op =600N v

= Frope IS meer as voorheen. v~ OF

Toeneem v~ groter krag teenoor groter hoek v'( 2 punte) OF

Toeneem v~ @is kleiner v~ (2 punte)

(3)

24 CALCULATION/ BEREKENING

v V4 v
300° =(600° + 800°)- (2 x 600 x 800 x cos 6)

cos O = 0,948
0 = 1856° v

BY CONSTRUCTION / MET SKAALTEKENING

v
0 5 0=18° (%19
Fq =600 N
g 12 cm Frope/tou = 800 N
16 cm
o v completion of closed triangle

voltool van geslote driehoek
v 6 cm (300 N)
v 16 cm (800N) & 12 cm (600N)

Frodsstaar = 300 N
6 cm

(4)
[16]



PHYSICAL SCIENCE/HG/P1 4 MARKING MEMORANDUM
SENIOR CERTIFICATE EXAMINATIONS - MARCH 2006

QUESTION 3/ VRAAG 3

3.1 RV
[—s=ut+-;—at2/

oV v

16=0+—(10)t°
2

t2 _ 16 x 2
10

Lt =179s ¥

(9)
32

time for Atoreachground/ Tyd vir A om grond te bereik I

1
| S = ut+—a’r2 v

~.timefromQtoground / Tyd vir Q om grond te bereik
| =339 -1/79 = 16s

.initial velocity of B / aanvangsnelheid van B :

s = Ut +-1at2
2

v v o4 v
57,5=u(1,6)+5(10)(1,6)2

u=279ms"' v

_ _ (8)
[13]
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QUESTION 4/ VRAAG 4

ul I—%celeration can be defined as the rate of change of velocity OR
the rate at which velocity is changing. v v/

Versnelling kan gedefinieer word as die tempo van verandering in snelheid OF
die tempo waarteen die snleheid verander. vV

(2)

A543 T oamd & o b - N . . .
MN >/QR because it has a bigger gradient. Both in the same direction.

MN > QR aangesien dit ‘'n groter gradient het — beide selfde rigting

(3)

4.2.2 T ¥ VT
<<= | They are the same (equal) In magnitude and direction

L Hulle is dieselfde (gelyk) in grootte en rigting

(2)

| T v— V- s
4.3 It slows down to a stop and then speed up in the opposite direction

Dit beweegq stadiger en stop, beweeq dan weer vinniger in (4)
teenoorgestelde rigting.

il e | O e v ] el

e i el il PR P———

g A

4.3| Distance travelled will be equal to sum of all areas underneath v-t graph.
Afstand afgelé is gelyk aan die som van alle opperviaktes onder v-t grafiek.

Stotat = S(0 — 10s) + s(10 - 20s) + (20 — 32s)
v v v

(5.10 + % 10.10) + (15.10) + (%2 .12 .15)
480m v

OR / OF

Stotat = S(0—10s) + s(10-32s) + s(32-60s) v
| v v v

- [%(15+5)x10] + [%(22+10)x15] + [%x28x10]

=480 m v (5)
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4.4 — - — 1

= r " r L]
r b r ] =
= e r 4 >
* L " [ ] n -
= r ¥ r ] =
. . ¥ 1
b u + L 4 ¥
" " 3 ] -
ha r " ] 4 =
= r - L} 4
Ty r L[] L} 4 -
""'"'"‘+*"'l""ii'lllll---‘l:l“!‘ll‘ll‘#!fl‘!--‘-!'-I-I!-IllI'I'-I-l:-ll'l'l-l-l--l--l-l-l-llll--i-l-il-l--il---hhii-+--ii-‘------.r-r--------------.-.--.-.----:---------a-aa--yqa-‘aa-------{----a----------wzy
.

= 1 " + 4 .
Ty * r + 4 .
o * r + - -
" . r & + -
= + r - - -
+ + ] - ] -
= + . - -
- +

[} - =
+ T [] - L] -
+ T [] - L] -
+ T [ - [} =
+ - ] - L] -
+ - [ [] L] -
+ r ] ] L] -
F [ Fl [] L] -
- r a N ] .

--------------------------------- Sl gl il e I e il R P e e Y e i e i, Bl Pl et e i e e i o i s e mm i o m e g e m e Yy B B Wy L W 0 o 0 1 o R g e i o,y e S L e L L LR EJJd I EET I FI EETE LI LI Ll R T e R e on ek

. 1 1 L ] 3
r 1 a ] [] 3
T r 4 ] [] -
+ - [ L] L] +
- - + ] [ ] +
- = - n ] -
- - M " ] +
- = * ] ] -
-, - L] - L] 4
- - [ ] [ 4
o) = L 4 [ 3

380
340

distance (m)/ afstand

l 100

- |
Ov 10 20 32 40 50 60 t(s)

:
Critena:
v shape 0—-10s/vorm 0 - 10 s
v shape/vorm :10-20s
v shape/vorm :20-32s
v'v shape /vorm:32-40s
v'v' shape /vorm :40—-60s

] (7)

[23]
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QUESTION 5/ VRAAG 5

v
51 | It moves forward at velocity of car/ continues forward. |
Dit beweeg vorentoe teen snelheid van motor / vorentoe (1)
»
0.2 Newton 1 (NOT inerti? v
| A body will remain at re&t or continue at constant velocity (speed in a straight line)

unless acted on by an external non-zero resultant force. v
Newton 1v (Nie traagheid)

'n Liggaam sal in sy toestand van rusv” bly of teen ‘n konstante snelheid in ‘n requit
lyn bly beweeqg v tensy ‘n nie-zero resulterende krag v~ daarop inwerk.

el

(4)

5.3
Vv |
Resultant force is directly proportional to change in momentum. OR

Fres oc Ap Yy
' NOT: Fs Is directly proportional to rate of change in momentum

Resultante krag is direk eweredig aan verandering in momentum
Fres ¢ AP

ity e e e e T

(2)

54 | F At=mv-mu ¥

v v v
Fres (0,25)=60(0 - 14) o

F.. =3360N ¥ oppositetodirectionof motionof car/left
teenorgestelde rigting van motor / links

— _ | (6)

[13]
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QUESTION 6/ VRAAG 6

6.1 A v

Ffriction of wall on book /

erwang van muur op boek

arrows missing (-2 max)
d me 7 pyle ontbreek (-2 max)
F wall on book / »- 8 =
I~ muur op boek o z Fhand on book /
Fhand op boek

I

| v

v Fearth on book /

Faard op boek (4)

6.2 v vy

If body A exerts a force on body B then body B exerts a force of equal magnitude

v

on body A, but In the opposite direction.

As liggaam A ‘n krag op liggaam B uitoefen v” sal liggaam B ‘n krag van dieselfde

groofte v"maar in die teenoorgestelde rigting v op ligaam A uitoefen.

(3)

8. . ) e

(wall on book) and (book on wall) Vv

(hand on book) and (book on hand) Vv

[no gravitational forces considered here] [0, 2 or 4]

muur oop boek en boek op muur v'v°
hand op boek en boek op hand v'v*
(geen gravitasiekragte in ag geneem)

(4)
[11]
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QUESTION 7/ VRAAG 7/

7.1 a
The sum of the gravitational pot entlal enerqgy (Ep) and the kinetic energy ( K) of a

body in the absence of air friction / moving freely in a vertical plain remains constant

Die som van die gravitasie-potensi€le energie (E,) v en die kinetiese energie (Ex)

AT,

van ‘n liggaam in die afwesigheid van wrywing v~ in die vertikale viak bly konstant+v”,

(3)
7.2

y =15xcos30° v

_13m ¥

. height abovereferencepoint,Q
s 1,5 e 1,3 — 0,2m \/

v v v v
- Ey =mgh = (1)(10)(0,2)=2J (7)
73 = o~ - _
o + Ek )oottom ¥’ zero if equations of motion are used

v oV v nul as bewegingsvergelykings gebruik
2 + 0 =0 + (Y&x1xvd)
v =2ms’t v

| (5)
7.4 ‘ 2m.s’ vV
(2)

In an isolated system (no external forces are acting) the total linear momentum
remains constant (conserved) in magnitude and direction OR

v v
The total momentum before a gollision is equal to the total momentum after a

collision if there are no external forces acting

v v v
Die totale liniere momentum in 'n geisoleerde sisteem bly behoue in grootte en
rigting OF

v v

Die totale momentum voor 'n bo§sing is gelyk aan die totale momentum na die
botsing indien daar geen eksterne kragte daarop inwerk nie.

3)
[20]
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QUESTION 8/ VRAAG &8

__.v/ =

8.1

One charge_d particle exerts an electrostatic force of‘/attraction or repulsion
| on another charged particle. The force is directly proportional to the product
of their charges and inversely proportional to the square of the distanca
between their centres. v v/
Een gelaaide deelljie oefen ‘n kragv” op ‘n ander gelaaide deeltjie uit. Dis
| kraq is direk ewerediq v:aan die produk van hulle ladings en omgekeerd
| ewerediq aan die kwadraat van die afstand tussen hulle. v'v"
I
- | (4)
2X10-3:/ :‘/16 new force Is —j—-times the old force
125x107° 16
- is 1/16 keer die ou krag (2)
8.3 : )
Frew :"116 olc;/

kaqq v ¥ 1 kqq v
(x+10)2 16 x2
16Xx° = x° + 20x + 100

(4)

2x10-3 - (9x107)¢%
(33x10°3)2 v

v
q2 =2,,42x10"18
q = 156x107° C

v

(9)
[15]
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QUESTION 9/ VRAAG 9

9.1 v ———— —F — - —
emf is the rate of supply of energy per unit ?}Jrrent. OR
v v
the rate of work done in moving 1 ampere of current R
v’ v

the work done / maximum energy required to move 1 coulomb of charge through

the whole circuit ¥

emkK Is die tempo van energievoorsiening per eenheidstroom OF

die tempo van arbeid verrig om 1 ampere stroom te beweeg OF

| die arbeid verrig / maksimum energie om 1 coulomb lading deur die hele

| sfroombaan te beweeg

(3)

9.2 |
P, —I2R ¥
v Y,
18 = (15)° R,
9.3 : - - —
emf = I(Rext + rint) v V|_ = IRL =(1,5)(8) 12V -
A, Veq =(15)(6) = 9V V
24 = 1,5[(8+6) + r] Vextcir =124 9 = 2TV
r=2Q v )
e v
emi = Vext + Viost
24 =21+ 15r
=3 20 7 (6)
15

0.4

v v v
24 = Vgxt +(2)(2)

4
Vextcir = 20V v 4)
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9.9 - — v v v =
emf=Rey + 1) || Vi =IRL = (2)(8) =16V I' V, IR, = (2)(8) = 16V
, v ol Vp=20-16=4V ~V, =20-16 =4V ¥
24 =(2)Reyq +(2)(2) )
Rextcir — 100/ R YR:i _ 20‘/ VGQEIGQ RGQ
v v i lcir 2 4 =lgq (6)
R, =10-8 =20 4 .
: o = ——067A 7
O 6
1 1 1 I R, X 6 | )
1.1 _
Y ~ 2 ~V, =ILR
:121‘/1;/1 X 2 6 §/ P T IXTX
| X 2 6 3 = A = 3k 4 = (133)R
“X=30" . R, =30 ¥
(8)
88 -
W12t i wo Vit Y l W= Vit ¥
v oo Vv Y v
| 120) (16)(2)(120)
@opzo || SR | Sswn
e «J 3840
oo — 38400 Y - s (4)
[29]
Question 1 = 60
Question 2 -9 =140
Grand Total = 200




