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QUESTION 1

1.1 DvV 2)
1.2 BvVY 2)
1.3 BvVY (2)
14 CvVv (2)
1.5 AvVY (2)
16 CvVv 2)
1.7 BvY (2)
1.8 DvV (2)
19 Cvv 2)
1.10 BvV 2)

[20]
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QUESTION 2

2.1 When a resultant/net force acts on an object, the object will accelerate in the

direction of the force v'with an acceleration directly proportional to the force and

inversely proportional to the mass of the object. v/ (2)

2.2  fk=pN v‘any one formula
fk = pk[mg - Fapp Sin159]

f« = [(0,1) (3)(9,8) v]-1[(0,1)(25)(sin15°vV)] note negative sign

fk=2,29NV — 4)
23 Free=ma Fnet = ma

Fa cos15° — Fr — Fk=ma| v any Fr—Fg=ma v

(25)c0s15° — Fr— 2,29 = (3)av Fr—mg=ma

245 -Fr-2,29 =(3)a Fr—(1,5)(9,8) = (1,5)a v

Fr=21,86-3a Fr=15a+ 14,7

F3kg = FT 1,5kg
21,86 —3a=15a+ 14,7 v method

7,16 = 4,5a
a=159m.s? v (6)
24 241 INCREASES Vv (1)
2.4.2 REMAINS THE SAME VvV (1)

[14]
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QUESTION 3
31 6mstlv 1)
3.2 wvizvi+ght v
0=6+(-9,8)t v
t=0,61ls v (3)
3.3 / vi=vi+ gAt
Positive c.o.et Vi=Vi+ gAt
vi=(6) v +(-9,8)(1,4) v vi = (0) v + (-9,8)(1,4-0,61) v
Vi=-7.72 mst vi=(-)7,74 m.sl  (7,74-7,84)
THUS: vi=7,72m.stv — 3)
POSitive\Cio.e‘ ositive c.o.e.
3.4 \ Height = area above — area below graph Height = area r graph
=% blh-%blh v =%\bLh+%blh v
=15 (0,61)(6)v- ¥%(1,4 - 0,61)(7,72) | =14(0,61)(6)v +¥5(1,4-0,61)(-7,72)v
=1,83-3,05 =1,83-3,05
=-1,22m =-122m
THUS: 1,22 m v THUS: 1,22 m v/ 4)
35  vi=vi+gAt vi = Vi = gAt vi = vi = gAt
(5) = (5) + (9,8)t (©) = (-5) + (9.8 (5) = (-5) + (9.8)t
{21,025 v t=0,51 t=1,02s v
THUS 0,51x2=1,02sv
Vi = vi + gAt V=i = gAt vi = vi = gAt
=(-3) +
0=(3) +(-9,8)t 0= (-3) + (9.8t 0=(3)+ (9,8t
_ t=031s Vv
t=031s Vv t=031s v
t=1,4+1,02+0,31 v metho( t=14+102+0,31 vm || t=14+102+031 v'm
— 2’73 sv = 2,73 S v = 2,73 S 4 (4)
[15]
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QUESTION 4

4.1 The total linear momentum of an isolated system remains constant. v'v' (2)

4.2  Sum of momentum before = Sum of momentum after
(mavia+ MBViB) before = (Mavia+ MBViB) atter v~ formula
(50)(8) + (80)(=18) v =(50)(—=5) + (80} v
400 — 1440 = - 250 + (80)v
v=-9,88 m.s!

THUS: 9,88 m.s* v West v (5)

Sum of momentum before = Sum of momentum after
(Maviat+ meVig) before = (MaVia+ MBViB ) ater ¥ formula
(50)(—8) + (80)(+18) v* =(50)(+5) + (80) Vv

— 400 + 1440 = +250 + (80)v

v=9,88m.st v West v

4.3 The total kinetic energy and momentum is conserved v v,

Accept:

« Sum of kinetic energy before the collision is equal to the sum of the kinetic

energy after the collision. Positive c.o.e.

* No netloss in kinetic energy in the system because of the collision.

« Both momentum and kinetic energy are conserved. (2)
4.4  Sum of Exi = /2mavia? + /2mgvig? v/ Sum of Ekf= Y/2mavia? + Y/2mpvis?
=1/5(50)(8)?+ 1/2(80)(-18)? =1/5(50)(-5)+ /2(80)(-9,88)?
=14560J v =4529,58J v

Sum of Exi # Sum of Ext v
THUS, it is an inelastic collision v/ (5)

[14]
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QUESTION 5

5.1 (The product of) FAx cosB, where E is the magnitude of the force, Ax the
magnitude of the displacement, and 0 the angle between the force and the

displacement. v'v'

Accept:
* The product of the displacement and the component of the force parallel

to the displacement. (2)
5 One mark per force
' F / Fapplied / Fn / Normal force » Fg(or its components) v/
Fr / Tension c Y
e Frv F
« Fiv
-1 for extra forces
Ff l Frictional force _l for no arrows
-1 for Fn not perpendicular
-1 for Fr and Fs not inline and on the slope
Fe / Fw / Weight / gravitational force
OR
Fn / Normal force
Fa / FAppIied/
Fr / Tension
Ft / Frictional force
Fel/ Weightl/
. dicul t of weight
Fe// [ Weighty/ / Do endicala somponont of graetational force
parallel component of weight /
parallel component of gravitational force
Acceptable labels
w Fq / Fw / weight / mg / gravitational force
T Fr / tension
F Fa / Fapplied
N Fn / Normal force
f Ft / Frictional force (4)
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5.3  Whnet = Wmotor + Ws + Wy
FnetAXcosB = Wmotor + FiAxcosB + FgiAxcoso v any one
FretAXcosO = Wmotor + FiAxcosB + mgsinBAxcos6
(0)(30)c0s0° = Wmotor + (2)(30)c0s180° v'+ (15)(9,8)Sin20°(30)c0s180° v/
0 v" = Wmotor — 60 — 1508,31
0 = Wmotor — 1568,31
Wmotor = 1568,31J v/ (5)

OR

Fret = ma (a=0)
Fr—Fi-Fa=0Y
Fr—2-(15x9,8 xsin20°v) =0
Fr—2-(50,28)=0

Fr=52,28 N

Whotor = FTAxcosB v
Wmotor = (52,28)(30)cos0° v
Wmotor = 1568,31 JVv

5.4  Height of slope:
Ay = (30)sin20°
Ay =10,26 m

AEp = Ep top — Ep bottom v
AEp = mgh top — mgh bottom
AEp = (15)(9,8)(10,26) — (15)(9,8)(0) v

Ep=1508,22J v 3
Wy =-AEp v Whe = AEk + AEp v [14]
mgAxcosB = -AEp Wr + Wi = AEk + AEp
(15)(9,8)(30sin20°)c0s180° = -AEp, v 1568,31 + (2)(30)cos180° = 0 +AEp, v

-1508,22 = -AEp 1568,22 - 60 = AEp

Ep =1508,22J v Ep =1508,22 J v
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QUESTION 6

6.1 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
Apparent change in frequency due to the relative motion between the sound

source and the listener (2)

6.2 Q v The wave lengths appear shorter (more compact / closer together) / the
frequency appears higher v because the train is moving towards the station. (2)

6.3 vty
=y v Accept formula v'v’

_V+Vv

f=340+0 v (375) v fiL=viv b

340 - 30 « Correct substitution and
_ 340 signs v'Velocities v'Fs

fL= 310 (375) « Answer and unit v’

fL= 411,29 Hz v (4)
64 v=fAvY

(340) = (375)A v

A=091mVv ©))

[11]
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QUESTION 7

7.1 7.1.1 The magnitude of the electrostatic force exerted by one point charge
(Q1) on another point charge (Q2) is directly proportional to the product

of the magnitudes of the charges v' and inversely proportional to the

square of the distance (r) between them. v/ (2)
7.1.2 Tension
One mark per force
FBon[l FAonQ . FT \/
< > :
* Fg(orits components) v
® FBon Q v
. * FaongV
Weight -1 for extra forces
OR -1 for no arrows
A FT\r
FBon[l FTxE
FAon[l
\/Weight
Acceptable labels
w Fq / Fw / weight / mg / gravitational force
T Fr / tension
F Fa / Fapplied / Faon Q / FAQ / FBon Q / FBQ (4)
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7.1.3 FBong =F1x+ Faono

kQeQ

r2

M v Eormula = tanqu + kQBQ

r2

—_

= tanbFg + kQsQ (Fry = Fg) __ v anyone
r2

r2 —

(9x109(3x109)Qv" = tan10°(1,953x10%8)(9,8) v + (9x10%)(2x10°)Q v

(6 x 10'2)2 (4 x 10-2)2 v"conv both

7500Q = 3,37 x 108+ 11250Q

-3,37 x 10® = 3750Q

Q=-8,99x10%C v THUS 8,99x10*?C

VERTICAL

Fret=0

Ty = Fg

Tsin80° = (1,953x10°9)
sin80° = (1,914x10°8)
Ty = 1,943x10°7

© SACAI COPYRIGHT

HORIZONTAL
Fret=0

FBon - FBon -Tx=0
FBobo-FBobo-Tx=0

kQeQv'romua - kQsQ -Tx= 0 v any for equilibrium
r r

(9x109)(3x109)Qv - (9x109)(2x10°)Qv'= 1,943x10’sin80°v
(6 X 10_2)2 v con both (4 X 10_2)2

7500Q - 11250Q = 3,37 x 108
3750Q = -3,37 x 108

Q=-8x10*C v THUS 8x10'C

e B
S,
Ey .
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7.2 721

v'Direction v'Shape (-1 if the lines do not touch / not evenly spread) (2)

7.2.2 Fgong =mg
Fgono = (1,5 X 10-%)(9,8) v
Fgonq = 1,47 x 10> N down

FAonQ:FgonQ 4

E=F v
ae
1687715,27 v = 1,47 x 102 v
de

(1687715,27)qq = 1,47 x 102
qo= 8,71 x10°C v (6)

[21]
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QUESTION 8
8.1 The potential difference across a conductor is directly proportional to the
current in the conductor v* at constant temperature. v/ (2)
8.2 1 = _1 + 1
Rp R1 R2 v
1 =1 + 1 .
Rp 2 4 v
1 =_3
Rp 4
Rp = 4 .
3
Rp =1,33QV 3)
Positivi o.e.
Positiy{o.e. \\
8.3/ Rt = _emf v -
| emf = [(R+r)
~ v
(133+01)= 3 v 3=1(1,33+0,1)
| I=2,10AV
1=2,10Av 3)
Positive c.o.e.
Positive c.o.e.
84 V=IR VY / emf = IR+Irv’
V =(2,10)(1,33) v 3=V +(2,10)(0,1) v
V=279V Ve V=279V ¥ (3)
Positive .0
8.5 Halve vV OR reduce
e coc 1 Explanation: Two paths for\current to flow. The current will split into the two
available paths. v/ 2)
86 P=_\? v = V p:wl/ P=I2RV
R sz =(2,79) (0,70) v
Pz = 2,79 =195W vV P=07) 7
4 T o P=196 WY
= v
P=195W _070A 3)
[16]
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QUESTION 9

91 911

9.1.2

9.1.3

92 921

9.2.2

9.2.3

9.24

Alternating current motor v/
Slip rings v

Electrical energy to mechanical energy v

More coils v" / more windings on the coill

Rotate faster v/

1,75 rotations (1 %) v

Positive c.o.e.

f = number of rotations

time
f=1,75 OR f= 1/T
1.4 OR f = rotations per second
f=125Hz VvV f=1,25Hz vv

Irms = lmax —— > v Both equations
V2
Ims =18

V2
lrms = 12,73 A

Pave = Vims lrms

2160,35 = Vims (12,73)

Vims = 169,71 V (without rounding 169,73 V)
Vims = Vmax v
V2
169,71 v = Vmax
V2
Vmax= 240,01V v (without rounding 240,04 V)
X

=

S

§ 0 0.2 0.4 0.6 0.8 10 12 T4 Time (s)

Same height v

Above the line v

(2)

(1)

(2)

(1)

(2)

(4)

(2)

[14]
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QUESTION 10

10.1 10.1.1 The minimum enerqgy that an electron in the metal needs to be

emitted v* from the metal surface. v’ (2

10.1.2 Wo=hfo v
Wo = (6,63 x 1034)(1,15 x 10%5) v

=7,62x101°J v (3)
10.2 1021 E=_hc VvV f= c
A A
- 8
= (6,63 x 103)(3 x 108) v = @xd0y
(440 x 10°9) (440 x 107)
= 452x1019]v = 6,82 x 10'* Hz
E=hfv
= (6.63 x 1034)(6,82 x10%) v/
=452x101°J Vv
3)
10.2.2 Energy does not depend on intensityv” (brightness),
Energy depends on frequency. v (OR E«f)
Blue light has a higher frequency than red light v' thus it causes
electrons to have a higher average energy when radiated. (3)
[11]

GRAND TOTAL: [150]
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