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QUESTION 1: MULTIPLE-CHOICE QUESTIONS
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QUESTION 2

2.1 Marking criteria
If any of the underlined key words/phrases, in the correct context is omitted,
deduct 1_mark. Phrases must be in the correct context.

When a-resultant/net force acts on an object, the object will accelerate in the
direction-of'the force. The acceleration is directly proportional to the resultant/net
force vi-and inversely proportional to the mass of the object. v

2.2
TV
A
Accepted Labels
® w Fo/ Fw/ weight/ mg/ gravitational force
T F+1/ tension
v
W v
2.3 AY = ViAt +12 aAt? v/

098 vv =0(1)+%a(1?v
a = 1.96 m-s? downwards v’

QUESTION 2.3

6(9.8)—T =6(1.96) v
T=4707N

4 kg block

Fret =ma

T-W=ma

4707 -9.8M v=1.96 M v
M = 4 (kg) v

25 9.8m.s?v
The block is in freefall. v/
OR
The only force acting on the block is the force of gravity.
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QUESTION 3
3.1 Only the force of gravity acts on the object.v' v/
3.2
3.21 Downwards.v’
3.2.2 Downwards.v

3.3
3.3.1 OPTION 1:

DOWNWARDS AS NEGATIVE:

2 2
v, =v, +2aly v

0" = (8)*+ 2(-9.8)(Ay) v
Ay = 3,27 mv’

DOWNWARDS AS POSITIVE:

sz = vi2 + 2aly v
0° = (-8) + 2(+9.8)(Ay) v

Ay =-3,27
Ay =327 mv’

OPTION 2:

DOWNWARD AS NEGATIVE:
vf2 = vi2 + 2ally v
(-8)° = (0)°+ 2(-9,8)(Ay) v

Ay =-3,27
Ay = 3,27 mv

DOWNWARD AS POSITIVE:
2 2

V, =V, +2aly v

(8)°= (0)° + 2(+9.8)(Ay) v

Ay = 3,27
Ay =327 mv

3.3.2 h=150-3,27
=146,73 mv’
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3.4 POSITIVE MARKING FROM QUESTION 3.3.2

DOWNWARDS AS NEGATIVE.:

Dy = VA4S, ant’ v
146,732 (8)At + 14 (-9.8)At° v

=6,35s v

DOWNWARDS AS POSITIVE:

Ay =vAt+7%; aAt’ v
146,73 v'= (-8)At + ¥ (9.8)At° v/

=6,53s Vv

3.5 POSITIVE MARKING FROM 3.4

DOWNWARDS AS NEGATIVE:

v(m.s7) Helicopter
B -
0 —
g 6,53
\"\.
Object \\\\‘
DOWNWARDS AS POSITIVE:
L | Ovject //
>
0 -
/ 6.53
& b ]
Helicopter
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Initial velocity for both graphs is 8 m.s™'

Both graphs stop at 6,53s

For helicopter: Straight line parallel to the X-axis

For object: Straight line above and below the X -axis

SNRNENEN

QUESTION 4

4.1 | Marking criteria
If any of the underlined key words/phrases, in the correct context is omitted,
deduct 1 mark. Phrases must be in the correct context.

Collision where the total kinetic energy v'and total momentum are conservedv’
42 Ip=2p,

m,v, +m,v, =m,v, +m,v, v’

(10)(2)+(2)(-4) = (10)(x) + (2)(y) v

Yy=6-5X ..o Equation 1.

@4 ¥ = (10 + Z(@)y)

36=5x*+y?........ Equation 2.
Sub Equation 1 into Equation 2:

36 =5x* +(6-5x)°
0 =30x*-60x

x=0or x#2

y=6-5(0)
=6

L X=0ms'v y =6 m. s to the rightv’
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QUESTION 5

5.1 Marking criteria

If any of-the underlined key words/phrases, in the correct context is omitted,
deductjt-mark. Phrases must be in the correct context.

The NET;work done on an object is equal to the change in the object's_kinetic
energy.v' v’

5.2 OPTION 1:

(2)

Wnet = AEK v

WN +Ww +Wfk =%m(vf2 'Viz)

0+0+W, =%(3)(3.52—102)w
Wi =-131,63Jv
OPTION 2:

W, = AE, +AE, v
1

Wfk = §m(vr2 -Vi2)+mg(hf 'hi)

w, = %(3](3,52 —10%)v'v +0
Wi =-131,63 Jv

(4)
5.3

Fau
v

el

(1)
54 OPTION 1

(Ek + EP )Top = (Ek + EP )Borrom)
0+(3)(9,8)h+0v= 0+ %(3)(3,5)2 v

0+(3)(9,8) dsin20 v'= %(3)(3,5)2
d=183mv

®)
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OPTION 2
W, = AE, v

W, +W, = m(V;? -V?)

0v+ (a)ggg)d cos110°v'= (0,5)(3)(0° —3,5%) v’
d=1,83mv

0v = %(3)(02 ~3,5%) v+ (3)(9,8)(dsin20° —0) v’

d=1,83mv

5.5 Decreases (1)
[13]

QUESTION 6

6.1 | Marking criteria
If any of the underlined key words/phrases, in the correct context is omitted,

deduct 1 mark. Phrases must be in the correct context.

The (apparent) change in frequency (or pitch) (of sound) detected by
a listener, because the source and the listener have different velocities relative to

the medium of sound propagation.v'v" OR

An (apparent) change in observed/detected frequency/pitch as a result of the
relative motion between a source and an observer/listener. (2)

6.2.1  Ambulance approaching:
viv,

f=
vtv

fov

S

450=1, 34070,
340-v,

-, 450(340-v,_)=340f, ........... 0

Ambulance moving away:

O ecmuniwaves

T S340+v,

(6)
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6.2.2 POSITIVE MARKING FROM 6.2.1

450(340-v,)=340f, v or 385(340+v,)=340f v
. 450(340-26,46)=340f, or 385(340+26,46)=340f,
fo S414,98 Hz v

6.3 414,98 Hzv (Positive Marking from Question 6.2.2)

QUESTION 7

7.1 To prevent charges from leaking/escaping to the ground/spheres are not earthed.v’

7.21 XtouchesY:

_Q,+Q,
new 2
Q- 20x10° +(-8x10°)
2
Q,,, =+6x10°C

new

Q

Qx= +6x10°C Qv = +6x10°C Vv
X touches Z:

_Q,+Q,
2
6x10°+0
Q =21V "V
new 2

Q,,, =+3%10°C

Qnew

Qx = +3x10°CVv Q: = +3x10°C v
7.2.2 X.v'Gained electronsv’

7.3.1 Marking criteria

deduct 1 mark. Phrases must be in the correct context.

If any of the underlined key words/phrases, in the correct context is omitted,

The magnitude of the electrostatic force exerted by one pointcharge on
another point charge is directly proportional to the product of the magnitudes of
the charges and inversely proportional to the square of the distance between

them.v'v’
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7.3.2
XonY:
kQ,Q;
F = ?"_2
NCE 10%)(20 x 1076)(45 x 1076) ¥
B (6 x 10-1)2
F=225N
ZonY:
k
. glez
CE 10%)(30 x 1076)(45 x 1076) ¥
- (8 x 1071)2
F=1898N
v

Fnet2=2252 + 18,982
Fnet =29,44 N v

7.3.3 Marking criteria
If any of the underlined key words/phrases, in the correct context is omitted,
deduct 1 mark. Phrases must be in the correct context.

The electric field at a point is the electrostatic force experienced per unit
positive charge placed at that point.v'v/

7.3.4  POSITIVE MARKING FROM QUESTION 7.3.2

E =Flqv

29,44/(45 x 10°) v

6,54 x 105 N-C'v
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QUESTION 8
8.1 The maximum energy provided by a batteryv” per unit charge passing through
itv’
8.2
8.2.1 OPTION 1 OPTION 2
11,1 laa = ¥ (2,48) v
Rp R1 R2 = 0,83 A
V=IRVv
a_1,1 =0,83x4 v
Rp 4 2 v =332V v
Rp=1330Q OPTION 3
V=IRV l2o =% (2,48) v
=248x1,33v =1,65A
=3,3VY V=IRV
=165x2 Vv
=33VVv
822 | oPTION 1
W = I?RAt v/
=(2,48)2x3x90 v
= 1660,61J v
OPTION 2 OPTION 3
V=IR V=IR
=2,48x3 =2,48x3
=7,44V =7,44V
W =VIAt v v?
= v
=7,44x248x90 v w RAE
=1660,61 J v W= _7";4 x90 v
=1660,61J v
8.3 Decrease. v

The lost volts will increase v (since the current increased).
An increase in lost volts (at a constant emf), will reduce the terminal potential
difference. v/
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8.4 e=l(R+rnv
With Sz open:
€=248(433v +n)v ....1
With Sz closed
£=343(3+nv .2

2.48(4-33 + 1) = 3,43(3 +r)

r=0,470Q
£=343(3+r)
=3,43(3 +0,47)
= 11,90V v (5)
8.5 Decreases. v’
Current will decrease. v/
The lost volts will increase v/ (3)
[20]
QUESTION 9.
9.1
9.1.1 Negative.v'v (2)
9.1.2 Electrical energy is converted to mechanical energy.v'v’ 2)
9.1.3 Splitring. v (1)
9.1.4 Motor effect. v/ (1)
9.2
9.2.1 Marking criteria -y _,
If any of the underlined key wordsj s, in th rrect context is omitted,
deduct 1 mark. Phrases must be in ff '
The AC potential difference which dis e amount of energy as
an equivalent DC potential difference. v
(2)
9.2.2 v 2
Paverage = R ‘/ -
2
200=2201
R=242Q v
3)
[11]
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QUESTION 10

10.1  Minimum frequency of light needed to emit electrons from the surface a certain
metal.v' v/ (2)

10.2 OPTION 1:
c=fxX
3 x 108/ (200 x 10°) v
f=15x10" Hz

E=hf=Woy + Ekmax v
(6,63 X 1034)(1,5 x 1015) v'= 7,57 x 1019 J v+ % (9,11 x 1031)v2 v/
v=7,23x10°m-sv

OPTION 2:
c
E:hi =Wo + Ekmax v
-34 8
g-nS= 88310 JOx107) _ 7 57 10195 v+ 14 (9,11 x 10372 v
A (200x10°°) v
Y v=723x105m-s v (6)
10.3
10.3.1  REMAINS THE SAME.v
Same number of photons will strike the cathode per unit time. v/
Same number of electrons will be emitted per unit timev’ (3)
10.3.2 INCREASES.v
Energy of the photon will increasev’ (2)
10.4
E-hS
A

Wavelength inversely proportional to energy released.v’
Highest E therefore smallest wavelength.v’
= Line P v 3)
[16]
TOTAL: 150
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