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QUESTION 1
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[20]

QUESTION 2

2.1

2.1.1 When a net force (Fner) is applied to an object (of mass, m) it accelerates in the
direction of the (net) force. The acceleration (a) is directly proportional to the (net)
force and inversely proportional to the mass of the object. v'v'(2 or 0)

OR

The net force acting on an object is equal to the rate of change of momentum of

the object (in the direction of the force). v'v/(2 or 0) 2
2.1.2 v

N / Fn / Force of surface on trolley
v
F/Applied force

v
F / F¢ / Friction

Vv

w / Fy / weight / gravitational force (4)

(Accept the components of Fq INSTEAD of F4 but not both Fy and the
components. No arrows = ¥; forces not touching dots = 3/4)

v v v
2.1.3 (a) Fr = pFn = Pk (Mg Cos 30°) = 0,2 (33,95) = 6,79 N (3)

(b) Positive marking from 2.1.3 a
Fgr = mgSin 30° = (4)(9,8)sin 30 = 19,6 N

Free=mar=F + F; + I:g// v
v v
(4) (0)43) =F+ (_6)79) + (_1916)

v

F=2811N (5)
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G m‘/m 6,67 x107'" x 2000 x 6 x 10°* v
22 F= rj 2 = (65 x 1062 =18944,34 N 4)
= /

[18]

QUESTION 3

Any sign convention is accepted, i.e. learners may also work with upwards as positive
gil 9,8/(m.s‘2) — object is falling through the air. d (2)
312 tt=(0,5+05)=1s Y (2)

3.2 {The area under the graph represents the displacement.
v-

v
displacement = area = %2 base x height =% x (-0,5) x 3,9 =-0,98 m

height=0,98 m v 3)
3.3
3.3.1 From the graph, downward motion as POSITIVE.
v
Vi =V +aAt
=-4,9 + (+9,8) (1,7)
=11,76 ms* v (3)
3.3.2
Upwards as - Upwards as +
Ay = vAt+ZaAt® Ay = VAt +LaAt? v
v
= (<49) (L7) + % (+9,8) (17| =(@4AAN+%(-98) (177 ¥
=583m ¥ = -5,83

Ay=583m
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Upwards as -
Ay = v At+iaAt® v

= (- 4,9) (0,7) + ¥ (+9,8) (0,7)?

Upwards as +
Ay = v At + LaAt?

= (4,9 (0.7)+%(-9,8) (0,7

v
=58m Y =-5,83
Ay=583m
(3)
3.4
N

& v

n

£

©

t (s)

(2)
[14]
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QUESTION 4
v
4.1 N/ Fx/ Normal Force
A
v v
0,86 N/ f/F¢/friction « 9 » 0,3 N/ Fapp / Applied Force

v v

w / Fq / Weight / Gravitational force

(4)

4.2  Fnet = Fapplieda + Ff = 0,30 + (-0,86) = -0,56 N = 0,56 N opposite direction of
motion/ to the left v v v 3)

v . .
4.3  Work Energy theorem states that, the net/total work done on an object is
equal to the change in the object's kinetic energy. .,
OR

v
the work done on an object by a resultant/net force is equal to the change
in the object's kinetic energy. ¥’ (2)
v
4.4 Wier = A Ex

Fret AX COs © =1 mvf — ¥ mvI
0,56 Ax Cos 180 =¥ (0,8) (0, 2) -%(0,8) (1, 2)
(0,56) x (Ax) x (-1) =0,016 — 0,576
AX =1mVY

OR
WNC:AEK'*'AEP‘/
f Ax Cos 180 + FappL AX Cos 0 = ¥ mvi? — Y2 mvi + 0
0,86. Ax Cos 180 + 0,3. Ax Cos 0 = % (0,8) (0,2%) — % (0,8} 1,22
(-0,86 +0,3). AXx =0,016 — 0,576

AX =1myvy 4)
v v
4.5  Friction OR applied force (note: symbols not accepted) (1)
[14]
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QUESTION 5
5.1 Impulse is the product of the resultant/net force acting on an object and
the time the resultant/net force acts on the object. v'v (2 0or0)

5.2
5.2.1

OPTION 1 OPTION 2

Take direction towards left as Take direction towards right as

positive positive

Zpi = Zp l v Zpi = Zp v

0 =MVeannon + meaIIJ Any one 0 = MVcannon + MVpal Any one

v L, v
v
0‘/ = (1250) v +1,25 (=80) 0=(1250) v + 1,25 (80) ¥
v=100/1250= 0,08 ms™, left v v=100/1250=-0,08 ms™
v=0,08ms™, left v

5.3.2 )

OPTION 1 OPTION 2

Take direction towards left as Take direction towards right as

positive positive

v v
FnetAt‘/ = MAV = mvi—my; , FretAt =/mAv = mvs — mvi,
F (1,0)"= (1250) ((0)—(0,08)) Fret (1,0)"= (1250) ((0) - (-0,08))
F=-100 N Fret = 100N v
Fret = 100 NV
OR

Vi =Vj+aAt
0=008+a(1,0)y
a=-0,08

Fret=mxa v
=1250 x (-0,08) = -100 N
=100 Nv/

(4)

[11]
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QUESTION 6

6.1
6.1.1 The Doppler Effect is the change in the observed 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 (2 or 0)

OR
The change in the (observed) frequency when there is relative motion between
the source and the observer.v’' v/ (2 or0)
6.1.2 away (1)
+
6.1.3 f=YVig oy
VIV,
v —
88 = 340—0\/)( 90
340+ v,
Vs=7,73m.sv (5)

(note: it is not necessary to show the zero)

6.2

6.2.1 Red Shift occurs when absorption lines are shifted towards smaller vV

frequencies ( or larger wavelengths) (which is the red end of the spectrum)(2)

6.2.2 absorption (spectrum) v Q)
v v . .
6.2.3 F. fastest galaxy/highest velocity (2)
[14]
QUESTION 7
7.1
\v v/— v direction
Q 2 v pattern
v field lines do not touch

3)
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7.2 The magnitude of the electrostatic force exerted by one point charge (Q:) on
another point charge (Q2) is_directly proportional to the product of the
(magnitudes of the) chargesv’ and inversely proportional to the square of the

distance (r) between them. v’ (2)
73 F=XQQ.
r
v 9
4x10-2 N = 2% 10 XS;(Q v
(6x107)
Q=()4x10°CVv (4)
7.4 _kQ

4,44 x 10° = 9 x 10° (4 x 10™°)
(n?

r=9x10°m
v v
d(rn=9x10°m-6x10°m = 3x10°m =3 mm (5)
[14]
QUESTION 8
v

8.1 Emfis the total potential difference across an electric circuit when the

switch is open. v

Emf is the energy supplied per coulomb of charge/unit charge moving

through the battery (2)
8.2

v

8.2.1 Internal Resistance // lost volts (used up by internal r) (1)
822 0(V)/zerd (1)
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8.2.3 v
orl=—
( S )
v v
1=22=0,0A
5
1 1 1 1 1 243 5
= —-I——=——|——=—=—
R, R, r, 20 30 60 60
Rp=12Q
v
Rext= 12+43=5SQ
v N
Emf=I1(R+r)=0,9(55+5)=0,9x60=54V ¥ (7)
8.24 Positive marking from Q 8.2.3
vV
R=- v
I
Therefore, Vp=IxRp =0,9x12=10,8V
(ORVp=495—- V43 =49,5-(0,9x43) =10,8V)
v
V. 10,8 v
I =3 -"" =036A
30Q R 30
3)
v v
8.3 Decrease.¥ Total resistance in the circuit increases. Current decreases.
Hence, power decreases. 3)
[17]
QUESTION 9
v v
9.1 Internal resistance in the opposition to the flow of charge in a cell/ an ammeter
(in an electric circuit.) (2 or0)
9.2 v
9.21 3V (1)
v v
9.2.2 ‘lost'volts=3,0-2,0=1V OR1V YV (2)
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9.2.3 r can be found by finding the gradient of the graph

radient = Al
gradie v

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

[8]

QUESTION 10
10.1 10.1.1 (split — ring) commutator v/ Q)
10.1.2 coilv’ Q)
vV v
10.2 10.2.1 V= \7_
V ° v
200 = = v Vinax = 282,84 V 3)
2 v 2
10.2.2 P = V%ms Therefore, R = 240~ = 26,18 Q
R 2200
During load shedding: v
P = V% =200°, 7= 1527,88W 4)
R 26,18
P = V%, Therefore, R = 240° = 26,18 Q
R 2200
V=IR
200 = | (26,18)
|=7,64 A
v v
P = VI =200 (7,64) = 1527,88 W (4)

[9]

10
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QUESTION 11
v v v
11.1 E=hf = hc = 6,63x10>*x3x10® =39x10°J
A 510 x 107° v
OR
c=fxA
3x10%=fx 510x10°
f=5,88x 10 Y.
4

E=hfv=6,63x103x5,88x 10 =3,9x10 v

11.2 Positive marking from 11.1
Caesium?lts work function is less than the energy of a
photon of green light.

11.3 Positive marking from 11.1 and 11.2
E = hf =W, + Ek v
Ek = E—-W,
= 3,9x107" —‘3:.36 x 107

=54x102°3 ¥V

11.4
11.4.1 remain the same v
11.4.2 remain the same v

11.4.3 remain the same v

(4)

(4)

(2)

®3)

(1)
(1)
(1)

[12]

Grand Total: 150

11



