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Question 2 — newton

QUESTION 2

2.1 When a resultant force is exerted on an object, the object accelerates in the
direction of the resultant force. The acceleration is directly proportional to the
resultant force and inversely proportional to the mass of the object. /v

2.2




2.3

fy = WFy v
=(0,3)(3)(9.8)cos(60) v v
=441N /

(4)

24

24.1

Up the plane as positive/Op teen skuinsviak as positief
Fo.=ma

3 kg:

T —(3)(9.8)sin60 —4.41=3a /

T—-29.87=3a

2kg:

70-T—1,96—(2)(9.8) sin60 =2a v/

51,07-T =2a 21,2=5a

a=4,24ms2 /

242

T =3(4,24)+ 29,87 T =51,07-2(4,24)
=42,59N /' / OR/OF =42,59N //
Positive marking from 2.4.1

(2)

[16]




Question 3

3.1  Each particle/body in the universe attracts every other particle/body with a gravitational force
that is directly proportional to the product of their masses and inversely proportional to the
square of the distance between their centres.

3.2 2x 103N
Option 1:
F = Gmima/r2 v
2x109 v = (6,67x10'1)(5,98 x1024)(400) v
r 2
r = 893x108mvy

Distance above Earth's surface/ Afstand bo Aardopperviak =
= (8,93 x 109 — (6,38 x 109)
= 255x105m = 2,55 x 103 kmv’

Option 2:
F :M v
r::
0y 107 v'= (EE7X1077)(598x107)(400) ~

(h+(s38x1006))2 v

(h + 6,38 x 105)2= 7,99732 x 1073
h+6,38 x 10° = 8,93 x 10°
h=2,55x 10°m
=2,55x10% km v’ (2551,58 km)



Question 4 — vectors

41

The vector sum of two or more vectors. vV
Die som van twee of meer vektore.
OR/OF

A single vector having the same effect as two or more vectors acting

together. vV

n Enkele vektor wat dieselfde effek het as twee of meer vektore wat saam

inwerk.
421

422

423

OPTION 1/ OPSIE 1

OPTION 2/ OPSIE 2

T2x= Tcos@
Tax= 245 cos 30° vV
T2x=212,18 N v right

Tay = Tsing@
T2y = 245 sin 30° vV

Tav= 1225 N /right

T2x=Tsing
Tax= 245 sin 60° vV
Tax=212,18 N V

T2y = Tcoso
T2y = 245 cos 60° vV
Toy=1225N V

T1=TxVv
T1=212,18 N V left

W =Tay
vv=n%ii:::::::,
W =mg

1225=mx98V
m=12,5kg v

Any one/Enige een v

(2)

(3)
(11]



Question 5 — electrostatics

511
9:1:2

2:1.3

Positive v

Marking criteria/Nasienriglyne:

e Appropriate formula / Toepaslike formulev
e Whole substitution Hele vervangingv'/
» Final answer/finale antwoord: 2,26 x 10° C v

OPTION 1/OPSIE 1
F_kaQ;
r2

3,056 =

(9x10°)(6 x10'6)QJ
0.2°
Q=226x10°Cv

OPTION 2/OPSIE 2
= kQ

r‘.’

- (9x10°)(6 x10°°)
0,2?
=1,35x 10° N-C™
F=Eqv \
3,05 = (1.35 x 10%qv
q=226x10°Cv

Accepted labels/Aanvaarde benoemings

wv’

Fq/ Fw/ weight / mg / gravitational force
Fo/ Fw/ gewig / mg / gravitasiekrag

Tv

F+ / tension / spanning

FelFv

Electrostatic force/ Coulomb force/ Fe raa/Fxony /
305N
Elektrostatiese krag/ Coulombkrag

514 [Fra=0

Fe = Tsin10"
Fe = Tcos80°
[3.05 = Tsin10°v]v

ORI/OF
[3,05 = Tcos80°v']v
T=17,56 N v (17,564 N)

[IF /INDIEN Tcos10° = 3,05 ( 4]

(IF/INDIEN Tsin80° = 3,05 ( 14)]

*sine rule could also be used

(1)

(3)

(3)



59.2.1

positive charge placed at that point. v'v
OR/OF

The electric field at a point is the (electrostatic) force experienced by a UNIT

positive charge placed at that point. v v

The electric field at a point is the (electrostatic) force experienced per unit

522 OPTION 1/OPSIE 1

Electric field at M due to A (+2 x10° C):
_kQ

r2

= 9x10°

(2x10°)
(0,2)?
=45 x10°N-C™
Electric field at M due to B (-4 x107° C):

B ORIOF  qs=2qa
=
(0 2)°

=9x106NC’\. =9x 10°N-C"
EnetatM = Ex +Es e

=(4.5x10%+ 9 x 108) v
=1,35x 10" N-C" v to the right/na regs/towards B/na B
/away from A / weg vanaf Av

Eg =2EAV

OPTION 2/OPSIE 2
Net electrostatic force at M / Netto elektrostatiese krag by M

kQ.Q kQ.Q
F et = r; 2+ rL 2 If/Indien F = @ Max/Maks
I
g -5 ] -5
_ (9x10°)(2x107°)q {9><10 )(4x10 }qv,(awonef enige een)
(0,2)° (0,2)?
=45x10‘33+v’9x105
=1,35x 10'q
/
Fnet = Enetq v

1,35 x 107q v= Epatq
Enet = 1,35 x 107 N-C! vto the right/na regs v /towards B / na B

(2)



Question 6 — circuits

6.1 24 J of work v'done per unit positive charge v'(+1C) moving from one point in
the circuit to another
OR (2)
It is the amount of work done (24 J) per unit positive charge (+1C) moving it
from one point in the circuit to another

6.2
V=IR v
(24-22 26)=1(0.5) v
1=3,48 A

V5Q=|R
=(3,48)(5) v
=174V

VII=2226-174v =486V

6.3 Current through/Stroom deur 2 Q: | = V= 4—26 v=243 A

R
Current through/Stroom deur 16 Q: | = % = % =0,3A
lr=348-243-03v =0,75AY (4)

6.4 Increases /Neem toe v

Total resistance (Ry) increases /Totale weerstand neem toe } v
Total current (I1) decreases /Totale stoom neem af

~Jost volts (Vi) AND Vsq decreases,

Thus since EMF remains constant, when Vint decreases Vext must
increase v (4)

You must say increase

or decrease first —
otherwise the rest won't
be marked



6.5 W =PAt v
W=15x35Y
W =525 kWh
Cost=5,25x 1,15
Cost=R6.04 v

(3)

Question 7 — circuits graph

QUESTION 7
71 | current v
72

Temperature/ Temperatuur ¥

13 |gy ¥ (Except/aanvaar 8.8 ;

7.4 | Gradient/Heling= &% 7
= 115-_ ﬂdi (any two points on graph/enige 2 punte op grafiek) ¥
=.0528 ¥

r=0510Q v (If formula used/Indien formule gebruik - max 2/4) (4)

[7]




