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QUESTION 2

211  The force that opposes the motion of an objectv’_and which acts paralle! to

the surface. v (2)
21.2
Fn/N
Fii Fu/f/Fs
w/F,
Accepted symbols
Fnv' | N /Normal force/
N/normaalkrag
fv F1 /fk Arictional force/kinetic frictional force
Fr /fx /wrywingskrag/kinetiese wrywingskrag
wv | Fg /mg/ weight /Gravitational force/ Fearth on box
Fg /mg/gewig/gravitasie krag/Faarde op biok
213 OPTION 1:/OPSIE 1 OPTION 2:/ Marking Criteria:/
a = gradient OPSIE 2 nasien riglyne
_Av v Any one | vi = vi+ aAt v . Av
=% Enige een |6=25 v+a(2)v |Cradient/==v
_6-25Y a=175ms? Numerator as shown v
" 2,0-0Y Denominator as shown v 3)
=1.75m-s? Teller v en noemervgetoon

214 When a (non - zero) resultant/net force acts on an object, the object
accelerates in the direction of the (net) force at an acceleration which is
directly proportional to the (net) force v and inversely proportional to the
mass of the object. v




2151

2.2

Fnet v/
Fall - a =m.a
m.g.sin © — pk.N - Fa =m.a

65(9,8)sin 20 - uyk.m.g.cos ©- Fa =m.a
v v v v
65(9,8)sin 20 - pk.(65)(9,8).cos 20- 10 =65 (1,75)

bk = 0,16

_Gm1m2 _Gm1m2
F —r—20F F —d—Q‘/

Gm1m2/
(r)?

GITH Mo

F{outer walls) = (35)2

F{inner walls) =

) F(innerwalls) _ Gm1 mso )

h F(outer walls) 49
Gm1 mz‘/

1225
1225

49
=25
F(inner walls) = 25 X F(ouler walls)

(6)



Question 3

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

@)

3.2 F. = Gmtmz v
e dg
57 1;’ 10" — EE,E?x10‘"}{6.39x1ﬂﬁ€(1.ﬂﬂ x1 n"/] You need to
' d? subtract the
& =806x10" radius of the

moon and be
careful — you need

to convert the
distance to meters

d=8698x10°m .
- h=898x%x10° -3390x10°
h=559%10°m

Mars

You want this blue
distance only
(without the distance
from the surface of
Mars to its centre)



Question 4

4.1

4.2

Fn: Normal force v

Fa: Applied force v

Fr: Tension v

Fr. Friction/Frictional force v

Fg: Gravitational force/weight/Fearth on block v
Fret = ma
(Fret)x = miax

~ Fx + (-fk) + (-T) = ma Any onev
=~ Fcos30°- fk-T = mia

«~ Fcos30°- px (m1g - Fsin30°) -T = ma

~ 50c0s30°- (0,21) [(5)(9,8) — (50)(sin30°)] v-T = 5a

~ 50cos30°- 5,04 -T = 5a

~ 38,26127-T = 53..,® v

(Fnet)ly = maay

~ T+ (w2) = mza

~ T-mzg = ma

~ T-(0,2)(9,8) = (0,2)av
~T-(0,2)a+ 1:&5...@

Subst... @ into @ :

~ 38,26127-[(0,2)a + 1,96] = 5a
~ 38,26127- (0,2)a - 1,96 = 5a
~ 36,30127 = (5.2)a
~a=6,981ms?

From (2): T = (0,2)(6,981) + 1,96
=T =33562Nv

6)



Question 5

5.1

Ft1
Ft2

Fg

5.2 yes, block m is stationary thus all the Fnet acting on it is zero

5.3 Learners must realise string Ft1 will break first, since it is the side opposite the largest angle.

Ftl _ Fg
Sin60  Sin70
Ft2
8 -9 60
Sin 60 Sin 70
Fg = 8,6805 N Fg
Fg=m.g
8,6805 = m (9,8) v 20 Et

m = 0,88 kg v



Question 6 — circuits

6.1 24 Joules of work done per Coulomb/unit of charge.

" 6.2.1 lost
= v

Ii—

|
I _24-223
05
=34 Av

When asked to
define Emfin
terms of a specific
value, make sure
to include that
value in your
definition

AN

6.2.2 | POSITIVE MARKING

Vao=IR e
=3,4(3) v Piagn=} v
=102V .

Pygn=——+

Vi=223-102 v 180~ g

= 12,1V - a3 W
623 _POSITIVE MARKING
V

Ian:ﬁ v Lag=

_121 121

_B " 18

=2,02 A =0,67 A

lr = liot - Tap - I1an

=34-202-067
—071AV

6.3 Increase

As the total resistance increases, the total current decreases (R o« 1/1)

Vp increases and thus Power increases (P « V?)

6.4 W=PtvV
=32V
=6 kWh
Cost = W x price
= 6000 (2,72) v

= R16,32V

(4)



Question 7 — ohm’s law

v v
71 Internal resistance in the opposition to the flow of charge in a cell/ an ammeter
(in an electric circuit.) (2 or 0)
7.2
v
721 3V (1)
v v
722 ‘lost volts=3,0-20=1V OR1V vV (2)

7.2.3 rcan be found by finding the gradient of the graph

gradient = Al
av Y
= 04-06 v
1-0
-0,2
1
=-0,20"
Rm=50Q Y

(other correct values from the graph can be used for the calculation) (3)

(8]



Question 8 — electrostatic force

8.1.1 The magnitude of the electrostatic force exerted by point charge (at rest) on
another (stationary) point charge is directly proportional to the product of the

magnitudes of the charges and inversely proportional to the square of the 2
distance between them. v'v/ (2)

8.1.2 T

Fe

W Accepted labels

TY | Tension/F1/Fuwire on insulator

Fev' | Electrostatic force / coulomb’s force
wv | Fg/mg/weight/gravitational force

813 F = lezsz,
T
_(9x10%)(6x107)(ax107)v
N (0.15)2

= (0.22N)  Left (3)



8.14
Tx=Fe=0,216 N

V\'I=mg

= (8x10-2)(9.8) v

=0,784 N

Ty=w=0,784 N
= Ix
tang = T
= v
0,784
8= 154"Y

8.1.5 Ft?=Fg?+ Fxy?

= 0,784? + 0,222

=0,81 NV
Or
0,22
Cos 74, 6=—
Ft
Or
0,22
Sin 15,4 =——
Ft
Or
0,784
Cos 154 =——
Ft
Or
. 0,784
Sin 746 =—
Ft

Ft=0,83 N



Question 9

9.1

Direction from positive to negative. v
Rigting van positief na negatief.

Field lines start on spheres and do v
not cross.

Correct shape as shown.

(2)

Remember — the
only time to include
-minus sign in
electrostatics is
when calculating
Qnew and

9.21 Qnew ="

—4,5x1075 49,5 x 1075
= > v

=+25x105C V (@)

s 3

Be careful now — the charges have touched and now you must use
the new charges (Qnew) when doing the next calculation

\V )

9.2.2 Eax= X,

r2

_ 9x10%2,5x1073 v
0,452

=1111111,11 N.C! left

Ebx = ko1

r2

9x10°25x1075 v
0,12

22500000 N.C right

Enet = Ebx — Eax
= 22500000 +1111111,21 vV m
=2,36 x 10" N.Cright v (5)



Question 10 — electric field

10.1
Enet = E1-E2
0 =E1-E2 v
E1 =Ez
KQ
E= —?\f
r2

(9x10%)(16x107) , _ (9:-:109)(4:-:10?) .
(3.0 + x)2 %2

_= .1

(3[:+x}2'4

-1

0+

3, 2
X EDmf



