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1 The bob of a simple pendulum is pulled to one side and released. A portion of the
motion during its swing is shown on the graph below.

distance from the
point of release / cm

0" o086 12 18 2

What is the period for this pendulum bob?

A 06s
B 12s
C 18s
D 24s

2 An aircraft heads north-west at 400 km/h. The wind is blowing from south-west at
150 km/h. _

Which vector diagram represents the correct way to obtain the resultant velocity of
the aircraft?
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What is the order for the diameter of a coin and the diameter of the Earth?

diameter of coin diameter of Earth
A 22 mm 10 Gm
B 22 nm 10 Mm
 C 22 mm 10 Mm
D 22 nm 10 Gm ]

A coconut is dropped from a tree. As the coconut falls, air resistance has a noticeable
effect on its motion.

Graph 1 and 2 are displacement-time graphs. Graph 3 and 4 are velocity-time
graphs.

Graph 1 Graph 2 Graph 3 Graph 4
displacement displacement velocity velocity
G time G time G time 0 time

Which graphs represent the motion of the coconut?

graph 1 and 3
graph 1 and 4
graph 2 and 3
graph 2 and 4

COow>

The graph shows how the speed of a trolley changes as it moves across a floor.

speed / ms-

N
78 910
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>time/s
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What is the distance travelled when the trolley is moving at constant speed?

7.5m
25m
37.5m
50 m

OCOoOw>»

23
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6 The graph shows how the speed of a model car varies with time.

speed / ms-!
A
10 = A
8 ‘_|_r . ..ii -:...—:_
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4 et
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= S time / s
0 3 4 5

The resultant force on the model car is 0.60 N.
What is the mass of the car?

0.03 kg
0.06 kg
0.3kg
1.2 kg

ocow>»

7 A lift moves upwards at a constant acceleration of 2 m/s2. The mass of the lift is
500 kg and the gravitational field strength is 10 N/kg.

+ tension, T

Lift ) a=2 meZ
500 kg

’l' Weight, W

What is the tension in the cable holding the lift?

1000 N
4000 N
5000 N
6000 N

oOwm>
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A wooden block is pushed across. a table at constant speed.

pushing __, | £
force

5 e H table
I A I I S T A I I I T

Which statement is correct?

A The frictional force increases as the block moves at constant speed.
B The frictional force is equal and opposite to the pushing force.

C The frictional force is greater than the pushing force.

D The frictional force is less than the pushing force.

A car, initially at constant speed along a road, drives onto a large patch of oil. The
driver applies the brake to stop the car.

Compared to braking on a dry road, which of the following statements is true?

A The car takes a longer time to decelerate to a stop because of the increased
friction between the tyres and the road.

B The car takes a longer time to decelerate to a stop because of the reduced
friction between the tyres and the road.

C The car takes a shorter time to decelerate to a stop because of the increased
friction between the tyres and the road.

D The car takes a shorter time to decelerate to a stop because of the reduced
friction between the tyres and the road.

Which property of a body resists a change in its state of rest or motion?

acceleration
mass
velocity
weight

oOowrP

v, SV
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Three objects are cut from the same sheet of metal. They are of different shapes but
they all have the same mass. '

square 7-shape

Which object has the greatest density?

the square

the 7-shape

the disc

they all have the same density

oOwr

An object has a weight of 250 N on Earth and 575 N on Jupiter.

What is the mass of the object and the gravitational field strength on the surface of
Jupiter?

mass / kg gravitational field strength / Nkg™’
A 25 10
B 25 23
C 57.5 10
D 57.5 23

A light aircraft stands at rest on the ground. It stands on three wheels, one at the front
and two further back.

Which point could be its centre of mass?
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14 An object can be suspended in equilibrium from three different positions as shown.

C.G. and
point of
suspension

point of
suspension

C.G.

D

Q

> @

R

CG.——be

point of e
suspension

Which of the following matches the figures with their respective types of equilibrium?

P Q R
A neutral stable unstable
B stable neutral unstable
C stable unstable neutral
D unstable stable neutral

15 The diagram below shows the cross-section of a regular pyramid of weight 15.0 N,

5.0cm

Ek, SpTepeen

What is the minimum value of the force F that is required to just tilt the pyramid
about the pivot point P?

0.133 N
75N
16N
30N

COm>

28
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16 When a 400 N force is applied to a box weighing 800 N, the box moves 3.5 m
horizontally in 20 s.

------ T T .
R l'-")‘»'-‘;f;".l
alelaTe e O
srorar ey %400 N |‘-‘;‘.‘.;‘;“‘rl
0‘3"-. _>"..t LT Dt e
------- TR |
e 5t
= 21
' 35m :

What is the average power?

70W
140 W
1400 W
2800 W

ocOoOw>

17 A battery supplies 500 J of electrical energy to a motor. The motor produces 200 J of
heat.

What is the maximum efficiency of the motor?

A 40%
B 60%
C 67%
D 100 %

18 A ball is dropped from a height as shown.

, ball

@ position 1
@ position 2

@ position 3

e SIS SIS,

Ignoring the effects of air resistance, the total energy of the ball is

greatest at position 1.
greatest at position 2.
greatest at position 3.
the same at all positions.

oOw>
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19 A farmer has two carts. The carts have the same weight, but one has four narrow
wheels and the other has four wide wheels.

narrow wheel wide wheel

Which cart wheel sinks more into soft ground, and what is the reason?

cart wheels reason
A narrow greater pressure on the ground
B narrow lesser pressure on the ground
c wide greater pressure on the ground
D wide lesser pressure on the ground

20 The diagram shows a simple barometer.

0.15m B diagram not drawn to scale

The density of mercury is 13 600 kg/m?3.

If the base of the container is 2.0 x 103 m?2, find the force exerted on the base of the
barometer.

4,08 x 10'N
1.66 x 102N
2.07 x 102N
2.48 x 102N

oowm>

b
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21 A worker is preparing a granite table top for a kitchen. The 1able top has dimensions
of 2.0 m by 0.8 m by 0.03 m and has a weight of 1300 N.

The worker rests the table top on the ground as shown.

20m kitchen
table
top

ground b

What is the pressure that the table top exerts on the kitchen floor?

A 0.03x08
1300
B 08x2.0
bl
1300 @ °
c _100
0.03x0.8
D 1300
0.8x2.0 kR

22 A wave moves across the surface of the water in a ripple tank. In 1.0 minute, a
wavefront moves a distance of 24 wavelengths.

What is the frequency of the wave?

0.2 Hz
0.4 Hz
25 Hz
1440 Hz

o0Ow>»

23 Which of the following gives an example of a transverse wave and longitudinal wave?

transverse wave longitudinal wave
A light radio
B radio light
c sound water wave
D water wave sound
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24 The diagram shows how displacement varies with time and distance as a wave
passes a fixed point. .

displacement / m
a

TN N

»distance /m
0 1 z\/3 4
_6 -

Which of the following correctly shows the amplitude and wavelength of the wave?

amplitude / m wavelength /m
A 6 2
B 6 4
C 12 2
D 12 4

25 Animage is formed in a plane mirror as shown.

Ie lane mirror
9’5'@0 P

Which statement is correct?

Angle w is equal to angle z.

Distance di is more than distance do.
The image formed is real.

The sum of angle x and angle z is 180°.

OO WX

:.\-'"
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26 An object is placed at the 2F position from a thin converging lens as shown.

L
A
object T | | |
| I |
F ¢ °l £

v

What are the application and characteristics of the image formed by this thin
converging lens?

application image
A camera real, inverted and diminished
B eye virtual, upright and magnified
C photocopier real, inverted and same size as object
| D projector real, inverted and magnified

27 Two rays of light sirikes a diverging lens, L, as shown.

M

F1

A

Which statement about the rays after they have passed through the lens is correct?

They appear to come from F1
They appear to come from Fz.
They appear to come from C.
They meet at F1.

oo w>
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28 The diagram below shows different regions of the electromagnetic spectrum.

radio P visible gamma
waves light rays

Which of the following statements about P is correct?

P has a higher frequency than radio waves.

P has a higher speed in glass than in air.

P has a shorter wavelength than gamma rays.
P is damaging to health,

oDOow>»

29 Given that the wavelength of the infra-red radiation is 2 x 105 m in vacuum, calculate
the frequency of this infra-red radiation.

6.7 x 10-14 Hz
2x105Hz
3x108 Hz
1.5 x 1013 Hz

COwmp>»

30 Which of the following is not a property of electromagnetic waves?

A All electromagnetic waves can be reflected and refracted.
B All electromagnetic waves carry charges.

C  All electromagnetic waves carry energy.

D  All electromagnetic waves obey the wave equation.

ad
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SECTION A
Answer all questions in this section in the spaces provided.
1 (a) A student uses a metre rule to determine the diameter of a golden sphere.

Fig. 1.1 shows five golden spheres lined up beside each other with two
wooden blocks supporting them at the sides.

wooden block golden spheres

Fig. 1.1

(i) Determine the average diameter of one golden sphere.

-average diameter = ...........ccocceeeeens [1]
(ii) He realised that this method is not accurate.

State the instrument he should use instead and explain why it is better to
use this instrument to measure the diameter of one golden sphere.

..............................................................................................
..............................................................................................

..............................................................................................
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(b) Fig. 1.2 shows the dimensions of a gold bar.

o /Q%

~< @.12 om

Fig. 1.2
The mass of the bar is 77.9 g and the weight of the bar is 0.779 N.

()  Explain the difference between mass and weight.

.............................................................................................
.............................................................................................
.............................................................................................

.............................................................................................

(if)  Using the data from Fig. 1.2, calculate the density, in g/cm3, of the bar.

densityofbar=....................... glcm? [2]
(iif) The density of pure gold is 19.3 g/cms,

State and explain whether the bar is made of pure gold.

.............................................................................................

.............................................................................................
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Fig. 2.1 shows a car of mass 2000 kg moving to the right with a forward driving
force and air resistance acting on it.

[ > direction of motion

air resistance forward
h ﬁ driving
force

Fig. 2.1

Fig. 2.2 shows the variation of the forward driving force and resistive force that acts
on the car with time.

Legend: for forward driving force.
force /N - i
4 — — = - for air resistance.
5000
4000
3000 5
2000-fmi L
He ey ¢ gl 'F\\air resistance
100 :_J’ﬁ‘,- ,.1'.'_: ii* ! 4_ Jom
S i B
A P S NY SEn NI T IL L E
A . - i iid : > time / s
0 5 10 15 20 25 30 35 40 45 50

Fig. 2.2
(@) The car is initially at rest.

Calculate the initial acceleration of the car.

initial acceleration = ........cc..covvevervveee. [2]
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5
(b} The air resistance acting on the car increases uniformly in the first 20 s.

Describe and explain how the acceleration of the car changes in the first 20 s.

......................................................................................................
......................................................................................................
......................................................................................................
......................................................................................................

......................................................................................................

(c) (i) State the resultant force acting on the car after 20 s.

resultant force = ........cccoevernee.. N[1]

(ii) Describe the acceleration and the velocity of the car after 20 s.

.............................................................................................
.............................................................................................
.............................................................................................
.............................................................................................

.............................................................................................

3al
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Fig. 3.1 shows an arrow being fired vertically upward into the air by an archer.

arrow

bow

string

Fig. 3.1
The string of the bow is pulled back a distance of 55.0 cm using an average force
of 120 N. The arrow has a mass of 0.18 kg.

(a) State the Principle of Conservation of Energy.

.....................................................................................................

......................................................................................................

(b) Calculate the work done in pulling back the string in the bow.

workdone = .......ccooenriiiicnieeneeenn [2]
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(c) When the string is released, 75% of the energy stored in the bow is
transferred to the arrow. The gravitational field strength, g =10 N/kg. -

Ignoring air resistance, determine

() the initial speed with which the arrow leaves the bow,

speed of arrow = ..............ceecveeee.. [2)

(ii) the maximum height reached by the arrow.

3

maximum height= ...............c.c......... [2]
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Fig. 4.1 shows a mercury manometer being used to measure the pressure ina
chamber containing gas and water. The height of the mercury column is 50 mm.

W—- » I 5
T R e
Chamber G

as

| 50 mm

‘ | > mercury

manometer

(a) State what is meant by atmospheric pressure.

......................................................................................................

(b) If the pressure due to the gas trapped in the chamber is 810 mmHg, calculate
the atmospheric pressure in mmHg.

atmospheric pressure = .............. mmHg [1]
(¢) If the height of water in the chamber is 0.20 m and the density of water

is 1000 kg/m?3, calculate the pressure at T, in Pascal, due to the water only.
The gravitational field strength, g = 10 N/kg.

pressure at T due towater = .................... Pa [2]
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4 (d) ‘The manometer tube is now replaced with another tube' with a diameter
half that of the original.

State if the new height of the mercury column is greater than, smaller than or

equal to the original height of mercury column in the manometer.
Explain your choice of answer.

......................................................................................................
.......................................................................................................
.......................................................................................................
.......................................................................................................

.......................................................................................................

333
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5 Fig. 5.1 shows a series of floating buoys connected to a light string and are 1.5 m
apart.

A sea wave is approaching the buoys as shown.

- \\/ave direction

Fig. 5.1

(a) Sea wave is a type of transverse wave. Part of the sea wave is shown in the
dotted box in Fig. 5.1.

(i) Explain what is meant by a transverse wave.

.............................................................................................
.............................................................................................

............................................................................................

......................................................................................... [2)
(i) Explain what is meant by a wavefront.
........................................................................................ [1
(b) Indicate in Fig. 5.1, the direction that buoy 1 will move when the sea wave
reaches it. 1]

(c) It is observed that buoy 1 takes 5.0 s to make 6 complete oscillations.

Determine the frequency of the wave.

frequency = M
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(d) Buoy 8 starts to move when buoy 1 just finishes a complete oscillation.

Determine

(i) the wavelength of the wave,

wavelength = .............ccccceeevvinn,

(ii) the velocity of the sea wave.

Y

velocity =

....................................
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6 Fig. 6.1 is drawn to scale. A thin converging lens, L, is used to produce a virtual
|mage which is 5 cm from the lens L.

; T } = 3 S )
= T L it ; : .
TR =] O HEWHY YU EEEN TR PH A
| 1 1 | 1
7
i : ] L
“Fimage HFH ' C F 2F
r‘ IiE HTs S i Mads i e 1
1 ’. : EREERRRE Eman E
s ‘;! (WP N ,:.I 2 B . i -% i .;_ L] ;i L." E -
1 il ; IIIE ; e th
o 0 : E 1 L T : 1 - : : .
Tem Fig. 6.1
(a) The lens has a focal length of 3 cm.
State what is meant by focal length.
................................................................................................. (1

(b) On Fig. 6.1, draw rays from the top of the image 1o locate the position of the
object. Label the object clearly in your drawing. [3]

(¢) (i) Describe the image formed.

..............................................................................................
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(c) (ii) State one application of the thin converging lens és shown in Fig. 6.1.

(d) The object is now moved closer to the lens.

State one change to the image formed.

......................................................................................................

......................................................................................................

235
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(a) Electromagnetic radiation can be used for sending television signals to
different parts of the Earth.

Fig. 7.1 shows two methods of sending television signals to points on the
surface of the Earth.

transmitter

Fig. 7.1 (not fo scale)

One method is to transmit waves directly to the receiver by a television mast.
A second method is to send the signals via satellite in space by a transmitter.

(i) State which region of the electromagnetic spectrum is used for each
method of transmitting television signals.

FIrstmetinil:.. .. oo vemsrmasmrsmeranssnrsmrras s ekt s shs consh bnwan s KRR £ TRV A HERE [
SeCOND TNBIHOTT «osvivsainissmsssmsassmyinksans s s s ras Sasasn N S oo Ess s [1]

(i) Between the two types of eleciromagnetic radiation which you have
stated in (a)(i), which one has a higher frequency?
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(a) (i) A transmitter on Earth sends out signals of frequency 6000 MHz. The
speed of electromagnetic waves in vacuum is 3 x 108 m/s. -

Caleulate the wavelength of the signal from the transmitter.

wavelength=............................. 2]

(b) Describe one harmful effect if too

much electromagnetic radiation is absorbed
by a human body.

.......................................................................................................

.......................................................................................................

;.:16



16

SECTIONB
Answer all questions in this section in the spaces provided.

(a) State the Principle of Moments for a body in equilibrium.

.......................................................................................................
.......................................................................................................

foot at pivot L
brake pedal Ve Xz
© 3 i
o N ’}‘z L Ve 25
Fes hydraulic fiuid Z /,,
\ \ . Aff V‘“’E;; E "‘.":'
o™ @ S5 7
60 Qqﬁ g AASA u \ a7
e o ﬂ-m" * /
A s Fs /
X % /
" s .
master piston 4 s . A/f/ ‘
contact area e 2
- 2
=1.5cm slave piston

contact area = 4.5cm?  brake pad

Fig. 8.1

A force of 500 N is applied by the driver on the brake pedal.

(i) Show that the moment produced by this 500 N force about the pivot is
150 Nm.

(11



17

(b) (i)  The moment produced by this 500 N force is translated to the moment
. produced by the force, Fm, on the master piston. : B

Using the answer obtained in (b)(i) and applying the Principle of

Moments, calculate the force, Fm, exerted on the master piston when
the driver exerts a force of 500 N on the brake pedal.

force, Fm= .. .ocoeeeeeenenn [2]

(iif)  Hence, caiculate the pressure in N/ocm?, exerted on the fluid by the
master piston.

pressure onfluid = ....................... N/em? 2]
(iv)  The hydraulic fluid is effective in transmitting the pressure exerted by
the master piston to the slave piston.
State the pressure exerted on the slave piston.,
pressure on slave piston = sssiscssiavensernsnns [1]

(v)  Hence, calculate the force, Fs, exerted on the brake pad.

{vi)  Suggest one madification to this system to minimise the force exerted
by foot at brake pedal to brake the car.

...........................................................................................

............................................................................................



9

18

Fig. 9.1 shows two light rays travelling through an optical fibre made of glass.

S 5 P VAN 7

ray 2

Fig. 9.1 (not drawn to scale)

The two rays travel in different paths as they enter the optical fibre with
different angles of incidence. Fig. 9.2 gives information about the angles of the
-two rays and their paths in the optical fibre.

angle of incidence / © | angle of refraction / °
ray 1 0 X
ray 2 35 y
Fig. 9.2

(a) The refractive index of the glass is 1.49.

Using the data in Fig. 9.2, determine the angle of refraction for

@ rayt,

angle of refraction, X = ......ccccceeeeeen.® 1]

(i) ray2.

angle of refraction, Y= ...ccoveeverevrrrrennes °[2]
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(b) (i) State what is meant by critical angle.

............................................................................................

............................................................................................

(i) Determine the critical angle of optical fibre.

criticalangle = ............ccccocee.e. . [2]
(c) State and explain what happens to ray 2
(i) at point E,

...........................................................................................

(i) atpointP.

...........................................................................................
...........................................................................................
...........................................................................................
...........................................................................................
..........................................................................................

...........................................................................................
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Y10 CHU KANG SECONDARY SCHOOL

MARKING SCHEME
Exam: End-of-Year Exam 2016 Subject: 5052 Pure Physics Level: 3E
PAPER ONE (MCQ):
1. | B | Time taken for 1 complete oscillation
= Time between 2 successive crests (or trough) = (1.2 -0)=1.2s,
2. |B
3. | C | Diameter of coin =2.2 cm = 22 mm
Diameter of Earth =1 x 107 m =10 x 108 m = 10 Mm
4. | C | Gradient of displacement-time graph gives velocity while gradient of velocity-time
graph gives acceleration. As coconut falls from the tree, velocity increases from
zero  (graph 2). As coconut falls, acceleration due to gravity decreases until
it reaches terminal velocity where acceleration is zero (graph 3).
5. | B | Constant speed from time =3 sto 8s.
Distance = Area under speed-time graph=5x (8 -3 )=25m.
8. | C | Acceleration = gradient = Y= 2 = 3;{“-0 =2 m/s2.
Since resultant force = ma, mass = § = Ef—o = 0.3 kg
7. | D | Weight of lift in downward direction = mg = 500 x 10 = 5000 N.
Since lift is moving upwards, resultant force = ma
=> Tension in upward direction — weight = ma
= Tension — 5000 = 500 (2)
= Tension = 1000 + 5000 = 6000 N
8. | B | Constant speed = zero acceleration
So resultant force acting on the block is zero.
The frictional force is equal and opposite to the pushing force.
9. | B | Oil reduces friction between tyres and ground as compared to braking on a dry
road. It will take longer to come to a stop.
10.| B | Inertia is directly proportional to the mass of an object to resist a change in its
state of rest or motion. The greater the mass, the greater the inertia.
11.{ D | The density of all the 3 objects will be the same as they are made of the same
material.
' . W 250 ] :
12.| B | Mass of object = -E = 25 kg. Mass on Earth is same as mass on Jupiter.
. i i 5
:. g on Jupiter = gt onluplter _ 575 _ 53 \ kg
mass 25
13.| B | C.G. must be within the base between the wheels.
14.| A | P: Object is in neutral position since C.G. and point of suspension coincides.
Q: Object is stable if the vertical line through the C.G. of the object is through the
peint of suspension and C.G. is below the point of suspension.
15.| B

The perpendicular distance between weight and pivot = (*=) = 0.025 m

By Principle of Moments, S.C.M. = S.AM.
Fx0.05=15x0.025

Min. F = (3-5%-;!5"35 =75N
;ﬂ
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16 . Workdone Force xdistance in direction of force 400 x3.5
5 Power = — = - = =70 W
time taken time taken 20
y Useful output ener 500—-200
17.|B | Efficiency = PUIPUL SNCTBY 10005 = 22209 % 100% = 60 %
Total input energy 500

18.

By the Principle of Conservation of energy, total energy remains constant at any
point of the drop.

19.

Narrow wheel: Base area in contact with the ground is small, so greater pressure
is exerted by the wheel as compared to the wide wheel since both type of wheels
have the same weight.

20.

Force exerted on base of barometer

= Pressure x Area in contact

= hug x pHg x g x Base area of container
=(0.76 + 0.15) x 13 600 x 10 x (2 x 1073)
= 24752 N

= 24752 x 102N

~2.48 x 102 N (to 3 s.f.)

Weight ofworkt
< PRessue = Area iniontact \:'it;l:lour
22. 24 wavelengths in 1 min = In 60 s, 24 complete waves are produced.
=In1s, %:- = 0.4 complete wave produced.
~f=04Hz
23. Sound wave is a longitudinal wave. The rest are transverse waves.
24. Amplitude is the maximum height of crest from the rest position. A=6 m
Wavelength is the horizontal distance between 2 successive crests (or troughs).
A=2m.
25. By Laws of reflection, angle of incidence = angle of reflection.
So angle w = angle z.
26. If object is placed at 2F position, image formed is also at 2F position on the other
side of the lens = real, inverted and same size as the object.
27. The parallel rays will diverge (split) after going through the diverging lens and the
rays appears to come from F2 position.
28. P is an Infra-red radiation. Radio waves have the longest wavelength and lowest
frequency in the EM spectrum.
29. Speed of EM waves = Speed of light = 3 x 108 m/s.
3 x 10®
f=3= 5os=156%1013Hz
30. Electromagnetic waves do NOT carry any charge.




PAPER TWO
[-1 mark] from OVERALL for missing working or poor
[~1 mark] from OVERALL for missing 3 s.f: or units.

Section A:

presentation without formula;

1 [ (a))

Average diameter of one golden sphere = (4—55'-1-) =0.7cm

[1]

(i)

He should be using a micrometer screw gauge as it is
more precise or can measure up to 0.01 mm or 0.001 cm.

Or
Vernier calipers as it is more precise or can measure up to

0.01cm.

(1]
(1]

(b)(i)

Mass is the amount of matter in the object.

Weight is a force due to gravitational pull.

(i)

(]
[1]

Volume = (4.01 x 2.04 x 1.12) = 9.1620 cm?.

. . ~ Mmass 779
ot densny of bar volume ~  9.1620

= 8.5025
=~ 8.50 g/em®
(to3s.f)

(1

[1] for
working

(iii)

Since density of bar is less than the density of pure gold
given, this bar is NOT made of pure Gold.

(a)

Resultant F =ma

g resultant force
.. Initial acceleration = ————
mass

__ 4000
~ 2000
=2 m/s?

[1]
11

(b)

As air resistance increases, the resultant force acting on
the car decreases.

Since resultant force = ma, therefore the resultant
acceleration of the car decreases.

[1
(1]

(e)(i)

After time = 20 s:

Since forward driving force has the same value (4000 N) as
the air resistance, the resuitant force acting on the car is
ON.

(e)(ii)

Resultant acceleration is zero.

=The car is moving with constant velocity.
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4

(@)

Principle of conservation of energy states that energy
cannot be created nor destroyed, but can be converted
from one FORM to another.

The total energy in an isolated system is constant.

[1]

(b)

Work done in pulling back the string in the bow
= Pulling force x distance in the direction of force

=120 N % - m

1
BT, (1]
(c)(i) By Conservation of energy, .
Gain in K.E. for arrow = % x Energy stored in the bow ]
-;; mv? = ;70-56 x66 : .
1 %0.18 x v? = 49.5 - ng‘;‘;t?
_ [M] working
0.18
= 23.452 2
~23.5 mls [1] with
(to 3 s.f) ecf
.Speed of arrow = 23.5 m/s
(c)(ii) By Conservation of energy, 9
Gain in GPE = Loss in KE
mgh = 75 x66 | (1] with
0.18 x 10 x h=49.5 ecf for
h= (—'ﬁ‘:—f—:—{a working
=275m e -
~.Maximum height reached by arrow =27.5 m [e'Ic]fwath
ar
(a) Atmospheric pressure is the pressure exerted by the air
molecules on the surface of Earth. (11
(b) Height of mercury column = 50 mm
Pressure = 810 mm Hg
Patm + Pug = 810 mm Hg
. Patm = (810 — 50 ) mm Hg [1] with
=760 mm Hg working
(c) Pressure at T due to water only
= hwater * pwater * g
= 0.20 x 1000 x 10 1]
= 2000 Pa [1]
(d) The new height of mercury column is equal to the original | [1]
height of mercury column in the tube.
Reason: Since pressure in liquid = hsg * pHg % g, pressure
is independent of the diameter of the tube in M

manometer. |




(@)

A transverse wave is a wave which transfers energy by
vibrations from one place to another without transferring

the medium.
The fransverse wave travels in a direction perpendicular
to the direction of the vibrations.

(1]
[

(i)

Wavefront is an imaginary line on a wave that joins_all
adjacent points that are in phase.

(1

(b)

Ball 1 will move downwards when the wave reaches it.

- \/\/2ve direction

(1]

(c)

In 5 s, 6 complete oscillations are produced.
=In1s, %= 1.2 complete oscillations are produced.

~T=12Hz <« MUST write this 1
(d)(i) Distance between buoy 1 and 8 = one wavelength
No. of gaps between buoy 1 and 8 = 7 gaps.
Wavelength=7x 1.5 m [11
=10.5m. 1
(i) [v=Ffa )
=12%10.5 (1 with
=12.6 m/s [1] with
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6

(a) Focal length is the distance between the optical centre of | [1]
. the lens and the focal point.
(b)
J.L ] ) — L =-H- .|,.—,_ i f - N .-_ 4] ll.
_ H-HL ; : '. :
F T S Whw A EEs R
b o I }I'T - PPt NEN = J4 )=
Image F -FObject {-C L F i 2F
i [ T —
T T i R T o
T 1 e R T
: : ! : 3 3 :
ERERITNERA SRS t 145 , ‘ SEH _i_ T TR TS
-t:_:l—'_ : : L} : l [ i E :
1em Fig. 6.1

[1] for ray through optical centre of L.

[1] for ray through F on the right of L.

[1] for position of object WITH labelling.

[~1] for wrong types of line (dotted or solid line) or missing (or wrong) arrows.

(c)(i) _|Image formed is virtual, upright and magnified. [1]

(c)(ii) nifying glass. [1]

Note: Only magnifying glass will produce a virtual, upright
and magnified image.

(d) When object is moved closer to the lens, height of image
will decrease.




7 | (a)i)

First method: Radio waves
Second method: Microwaves

[11
(1]

(i) | Microwaves have higher frequency as compared to radio | [1] with

waves. ecf

(iif) f= 6000 MHz = 6000 x 10° Hz = 6 % 10° Hz
LY 3X 108 [1]
TfT 6x109

=0.05m [1] with

ecf

(b) The jonising_effect of some electromagnetic waves will
damage the cells and tissues when the human is | [1]

overexposed to it, causing heaith problems such as’
cancer.

w
(1]
3—_

|

The Principle of Moments states that when a body is in

equilibrium, the sum of clockwise moments about a pivot

is equal to the sum of anticlockwise moments about the | [1]
- ____| _same pivot. B
| (b)(i) | Moment produced by 500 N force
' = Force x maximum L distance from force to pivot
=500Nx0.3m 1
=150 Nm (Shown)
(ii) | Moment by Fm on master piston = Moment by 500 N force
Fm x 0.1 =150 i1
o Fp= 150
R ¥l
=1 500 N 1
.. Force Fm =1 500 N.
(ili) | Pressure exerted on fluid by master piston
- Force _ 1500N
" Areaincontact | 15cm? [1] with
=1 000 N/cm? ecf
[1] with
ecf
(iv) | Pressure on slave piston = Pressure from master piston .
=1 000 N/cm? [1] with
ecf
(v) Pressure on slave piston = Pressure by master piston
Force on brake pad
D — =1.000 N/cm?
Base area of slave piston [1] with
Fe _ ecf
28" 1000
-~ Fs=4.5%x 1000
=4 500 N [1] with
ecf

3>

e




as it is travelling from an optically denser medium to an
optically less dense medium.

The angle of incidence Is greater than the critical angle.

(b)(vi) | To minimise the force required to brake the car: Either
« Increase perpendicular distance between brake pedal | One
and pivot; (1
« Decrease the contact area of master piston;
s Increase the contact area of slave piston.
mark
(a)(i) |Ray1:
Since £i=0°% Zr=0° [1]
(ii) | Ray2: Zi=Zinair=35°
- sin (£ in air)
sin (£ in glass)
__ sin 35°
La9= “ee 1]
. sin 35°
sinr = 1.49
o= stid sin 35°)
r = sin ( 149
= 22.640°
~22.6° [1]
(to 1 d.pl.)

(b)(i) Critical angle is the angle of incidence in an optically
denser medium for which the angle of refraction_in the
optically less dense medium is 90°. (1]

(ii) _ 1
~ sinc
. 1
Lige= sm"l[ - ]
i [1]

=2 [ 1.49 ]
=42.155°
~42.2° [11
(to1d.pl.)

{c)(i) At point E,

Ray 2 will bend towards the normal as it enters an | [1]
optically denser medium.

(ii) | AtpointP,
Ray 2 undergoes total internal reflection, [1]






