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QUESTION 1
11 Cvv
12 Cvv
13 Cvv
14 Bvv
15 Bvv
16 Dvv
17 Bvv
18 Cvv
19 Avv
110 Dvv
10x 2 = [20]
QUESTION 2

2.1.1 When a net force acts on an object, the object will accelerate in the direction of the net
force with an acceleration that is directly proportional to the net force and inversely
proportional to the mass of the object. v v/ (2)

OR

Net force is equal to a rate of change in momentum.v'v’
2.1.2

a
Tension Force,
v

Normal Force
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213 T2 - ng = 0
—fz = myg
T, = (5)(98)v
T2=49 NV
2.1.4 Foee =0 (on box mass 2kg)
Tix = 49 N to the leftv’
Using trigonometry to work out Ty, :
Tix _
E =tan«a
Tlx
Ty = tan
49
Y™ tan 70°
T,y = 17,83 NV
Working with vertical forces (up as positive):
_ﬁnet,y =0
Ty + N—Fg =0
17,83 + N —(2)(9.8) = 0V
N = 1,77 Nv' (i.e. the magnitude of the normal force is 1,77 N)
2.2 W =mgv
152,28= 94gv
g = 1,62 m.s? (downwards) v/
QUESTION 3
3.1 An object upon which the only force acting is the force of gravity. v'v/
3.2 |Upward is positive Downward is positive
Vi = Vi + altv’ Vi = Vi + altv’
0 =5 +(-9,8)Atv 0 =-5 +(9,8)Atv
At=0,51sv At=0,51sv
3.3 |Upward is positive Downward is positive
Vi = Vi + altv’ Vi = Vi + altv’
=8+(-9,8) (0,51)v = -8 +(9,8) (0,51)v
= 3,00 m.s™', upwardsv’ = 3,00 m.s™', upwardsv’
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3.4 BallA Ball B
Vi = Vi + altv’ Vi = Vi + alAt
=5 + (-9,8)At =8 + (-9,8)At
=5-98At........... (1) v =8-9,8At.............. 2)v

But Ball A is moving downwards

Solving (1) and (2)
-(5 - 9,8At) = (8 - 9,8At)V

At = 0,66 sv- (At =0,6633 s) (5)

3.5 Ay = vi At
= (5)(0,66) +'2(-9,8)(0,66)> v
=1,17mVv (using At = 0,6633 s, Ay = 1,16 m) (3)
[16]
QUESTION 4

4.1  Principle of Conservation of linear momentum. v" The total linear momentum of an

isolated system remains constant. v'v’ (3)
4.2 To the left is positive
Total poefore = total patterv’ Total poefore = total patterv’
(340)(2.4) = (340)(0.8) + mzvzv’ (340)(-2.4) = (340)(-0.8) + mzvzv’
Mzvz = 544 kg.m.s v Mzvz = -544 kg.m.s v
Ekoefore = EKafter‘/ Ekbvefore = EKafter‘/
12 (340)(2.4)? v'= Y2 (340)(0.8)? + Y2 mzvz2yY 2(340)(-2.4)? =v" /2(340)(-0.8)%+2 mzvz?v’
870.4 =2 (mzvz)vz = V2 (544)vzv 870.4 = 2 (mzvz)vz = V2 (-544)vzv’
vz = 3.2 m.s (to the left) vz = 3.2 m.s™! (to the left)
mz =170 kgv’ mz =170 kgv’ (8)
2]
QUESTION 5
Fg = gravitational force or
5.1 . weightv’
Fn = Normal forcev’
Fr = frictional forcev’ (3)
5.2  Whet = FnetAx cosBv” = (Fg+( - Ff))Ax = (343v - 150v)(120v") = 23160 J v (5)
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5.3 The work done by a net force v'on an object is equal to the
change in the kinetic energyv” of the object.
OR
Net work donev” on an object is equal to the change in the kinetic energyv” of the
object. (2)

Mark positively from 5.2
54  Whet = AEk v'=12 mve — V2 mvi?
23160V = Y2 (70)vi® - OV
vi=2572m.s' v (4)
[14]

QUESTION 6
6.1 Doppler Effect. v' It is the change in frequency (or pitch) of the sound detected by a

listener because the sound source and the listener have different velocities relative
to the medium of sound propagation. v'v*

OR
Doppler Effect. v It is the change in the observed frequency of a sound wave when
the source of sound is moving relative to the listener.v'v’ (3)
6.2 56,56 m.s'vv (2)
6.3
fu = * fg v
V-Vg
v v (5)
2088440 Yy
340-56,56 v
f =250Hz ¥

6.4  Determine whether arteries are clogged/narrowed v/
Determine heartbeat of foetusv’ (2)

[11]
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QUESTION 7
7.1 Force experienced per unit positive charge placed at a pointv'v’ (2)
7.2
Accept more lines on the 5nC
Checklist Marks
Criteria for electric field
Direction v
Shape v
Field lines not touching each other or entering the spheres v
(3)
73 Es3 =kQ VvV Es = kQ
[ a3
= (9x109)(3x10°) v = (9x109)(5x10°) v/
(10x10739)2 (30x103)2
=270 000 N.C'v (to right) =50 000 N.C" v (to left)
Enet =270 000 + (-50 000)
=220 000 NC'v (6)
Mark positively from 7.3
74 F = qEV
= (1,6x109)(220 000) v
= 3,52 x 10" NV’ (to the right) v/ (4)

[15]
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QUESTION 8

8.1.1 The current through a conductor is directly proportional to the potential difference
across the conductor at constant temperaturev'v’ (2)

8.1.2 ES = - + -
Rp R1  R2
1_1.1,
Rp 2 6
~Rp =1,5Q
Rr =1,5+3,5v
=5QVv (3)
Mark positively from 8.1.2

8.1.3 |emf
12 v
or

(Rt +r1) v

22(5+n v
0,45 Qv (4)

OR
emf - Vext = VitV
(12-11) v =22 v
o = 0,45 Qv (4)

814 |[V2=1R1v OR Vy=IRy=2,2x15v =330V
=(2,2)(3,5) v Vo=V1-Vy =11-38,3v =7,70 Vv
=77VVY (3)
Mark positively from 8.1.4

815 |Q=1tv =22x(5x60)v=660C | OR W = VIAtY
W=V Q=77 x660v=5082J v = (7,7)(2,2) v (5x60) v
= 5082 Jv’ (4)

OR

P-12Rv = (2,2)23,5) v =16,94W | OR W = [2RAt
W = Pt = (16,94)(5x60) v = 5082 Jv' — (2,2)2(3,5) v ( 5x60) v
- 5082 Jv’ (4)

OR

2
W=Y_Atv
R

2
_ LT 54 60) v
3,5

=5082 Jv/

(4)
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8.2 Decreasesv (1)
83 E=Pxt
=2x2v
=4 kWh
C =tariff x E
=1,25 x 4v
= R5,00 v (3)
[20]
QUESTION 9
9.1 DCVY - polarity of emf does not changev’ (2)
9.2  Electromagnetic inductionv’ (1)
9.3  Mechanical energy to electrical energyv’ (1)
9.4  Replace split-ring commutatorv” with slip ringsv’ (2)
95 AV (1)
9.6  Friction between moving partsv’
Electrical resistance in wiresv’ (2)
9.7 Increase magnetic field strengthv’
Increase number of turns on the coilv’ (2)
9.8  Pave= I’msRv’ OR P=IPRV
1.035x106 = 1%ms(490) v/ 1.035x10° = 12(490) v
lrms= 45.96 Av’ |I=45.96 AV (3)
[14]
QUESTION 10
10.1 E=hfv
=6.63x 103 x4.65 x 10'4v
=3.08 x 101° Jv
E < Wo for gold OR f<foforgold
E > Wo for caesiumv’ f > fo for caesium
.. choose caesiumv’ .. choose caesium (5)

10.2 There will be a higher current reading on the ammeter. v/
Each photon ejects one electron, so more electrons per second will be ejected.v'(2)

10.3.1E=Wo + Exk v
6.6 x 1034 x 1.21 x 10"5v'=3 x 1019 + 12 (9.1 x 1031) v&

~v=105x108m.s'v (5)
10.3.2 Remain the samev’ (1)
[13]

GRAND TOTAL: 150
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