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Section A [70 marks]

Answer all the questions in the space provided.

1 Fig. 1.1 shows the vertical velocity of a ball. The 1.0 kg ball is launched upwards from the ground at

time t =0 s, and it reaches a platform above the ground att = 3.5 s.

You may assume that air resistance is negligible.

velocity

0 ettty tiMeE / 8
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Fig. 1.1

(a) (i) Show that the initial velocity of the ball is 25.0 m / s.

(i) Hence, calculate the height of the platform from the ground level.
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(b) The ball lands on a shock-absorbent mat on the platform and decelerates at a constant rate and
comes to rest in 0.1s.

On Fig 1.1, draw a line to complete the velocity-time graph of the ball. [1]

(c) Using ideas about energy, determine the average force acting on the ball by the shock-absorbent
mat as it comes to rest.

AVETRTE TOICE Moo v s R A [3]
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2 To accommodate a longer string for the load, the heavy base of the retort stand can be rotated 180° so
that it faces away from the direction of the clamp.

This arrangement is shown in Fig. 2.1. The typical arrangement of the boss and clamp on the retort
stand is shown in Fig. 2.2.

Both diagrams are not drawn to scale.

2.0cm
y 10.0ch .|l 10.0cm i

= =l=—=

centre of gravity
of retort stand 15.0 cm
15.0cm and clamp

[ Y
40.0 cm 5.0 cm centre of gravity
e 0' = + ‘_",_,4/ of retort stand
5.0 cm Ol J 0.0 ot and clamp
| 20.0 cm -— = - >
20.0 cm
Fig. 2.1 Fig. 2.2

(a) State the principle of moments.

-------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------

(b) The weight of the retort stand is 15.0 N.

Using Fig. 2.1, calculate the maximum mass of the load that can be hung from the clamp
without the retort stand toppling over.
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(c) State the force that is the action-reaction pair of the weight of the load in Fig. 2.2.

-----------------------------------------------------------------------------------------------------------------------------------

(d) The rod and clamp in Fig. 2.2 is now replaced with a heavy-duty rod and clamp so that it can

support greater loads. The heavy-duty rod and clamp have the same volume but are made of a
material of greater density.

Explain the changes, if any, to the stability of the retort stand.

-------------------------------------------------------------------------------------------------------------------------------------

......................................................................................................................................
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3 Fig. 3.1 shows a mercury manometer attached to a gas supply in a container to measure its pressure.

One end of the tube is connected to the gas supply, and the other end is open. The atmospheric
pressure is 1.0 x 10° Pa and the density of mercury is 13600 kg / m®.

gas
supply

(a) Determine the pressure of the gas supply in pascal.

(2]
(b) The gas supply is heated up to a higher temperature.
Describe and explain the changes to the difference in mercury levels in the manometer.
................................................................................................................................ [3]
(c) After the measurement, the gas supply is disconnected from the manometer.
Both ends of the manometer reach the same level after some time.
Explain why this happens.
................................................................................................................................ [2]
[Total: 7]
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e A _ ding image to show how
(@) On Fig. 4.1, draw and label the object, the ray diagram i "‘;{?,;':f,ﬁ:ge, pgrojectged on a screen.
a converging lens is used in a photo enlarger to produce a mag

lens
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Fig. 4.1 (3]
(b) The object from (a) is removed. A new object is placed along the principal axis of the lens,
30 cm away from it.

Describe the change, if any, of

the characteristics of the image of an object after the object
is moved 5 cm towards the lens.

ooooooooo
-------------------------------------------------------------------------------------------------------------------

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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B Pig. 5.1 shows
INsulating stang

An electricall

a conducting sphere carrying excess negative charge. The sphere is mounted on an

y neutral aluminium ball of weight 3.0 N is suspended from a newton meter. The ball is

brought clogg tq, but does not touch the conducting sphere. The ball is attracted towards the sphere,
and the equilibrium position is shown in Fig. 5.1.

aluminium
ball

negatively
charged sphere

insulating stand

Fig. 6.1

The negatively charged sphere attracts the aluminium ball with a 5.0 N force.

Draw a scaled vector diagram to determine:

(i) the reading of the newton meter, and

(ii) the angle between the newton meter and the ceiling.

Show your working clearly.

BN s o e Lt e

OIS ORI RONE i rvivsnerrmbnnrrys i pasvas

angle between the newton meterand theceiling : ...............coocvvviiiiiiiiiiinnn (3]
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8 A potential divider circuit is set up as shown in Fig. 6.1.

240V

___h____

71—

Fig. 6.1

At room temperature, the resistance of the thermistor is three times the resistance of the fixed resistor.

(@) (i) Determine the potential difference across the thermistor.

PRSTUBIAITOIONCE W 7n 7 il plissgiss st (2]

(if) The temperature of the room and the thermistor increases.

State and explain what happens to the reading of the voltmeter.

------------------
------------------
“wea
---------------------------------------------------------------
------------------------

ooooooooooooooooooo
ooooooooooooooo
----------------------------------------------------------------------
-----------------------

(b) A‘n air—cgpditioner is to be connected in parallel with either the fixed resistor or the thermistor. The
air-conditioner should operate at a higher power when the room temperature increases.

(i) State the component that should be in parallel with the air-conditioner.

(ii) Explain why your choice in (b)(i) allows the power of the air-conditioner to increase as the
room temperature increases.

-------------------------------------------------------------------------------------------------------------------------------

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

[Total: 7]
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flexible

Fig. 7.1

The coil is placed between the poles of a permanent magnet and is free to rotate about its axis.
When the switch is closed, current flows through the coil, producing forces on its sides.

(a) On Fig. 7.1, draw and label

(i) the direction of current flowing on side CD of the cail, (1]
(i) the force that acts on side CD of the coil. [1]
(b) Describe and explain the motion of the coil after the switch is closed.
................................................................................................................................ [3]
(c) The flexible leads are replaced by a split-ring commutator and carbon brushes.
Describe and explain the changes, if any, to the motion of the coil after the switch is closed.
................................................................................................................................ [2]
[Total: 7]
[Turn Over
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p. A fault causes the |

ive wire inside the table lamp to

8 Fig. 8.1 shows the electrical wiring of a table lam
touch the metal casing.

wire A switch
cable to metal case
power outlet

P ' faulty live
Fig. 8.1

wire B

(a) Describe and explain what happens if a person touches the metal case of the lamp.

Make references to the wires in Fig. 8.1 in your answer.

sesns
---------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------
.

................................................................................................................................ [2]
(b) The table lamp draws a current of 0.30 A from a 230 V mains supply.
Calculate the resistance of the lamp when it is operating normally.
FESISIANCE = ...ooivirivnnnennenrrerareomnniiaeasass [2]
(c) The table lamp is switched on for 8.0 hours each day. The cost of electricity is 40.0 cents per KWh.
Calculate the cost of operating the table lamp for 30 days.
COMEm S e ssetaa e (2]
[Total: 6]
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Bubble tea s
balls called peg:%,)ared by mixing fixed volumes of flavored syrup, tea, ice cubes, and chewy starch

Fig. 9.1 shows a typical cup of bubble tea.

Fig. 9.1

are bubble tea of different sizes. It also

Table 9.2 shows the volume of each ingredient used to prep
f fusion of the ingredients, together with

shows the specific heat capacities and the specific latent heat o
their initial temperatures before mixing.

Table 9.2

milk tea

pearis

ice

size

small

large

small

large

small

large

mass added / g

400

550

120

150

300

450

specific heat
capacity /
J /(g K)

4.1

3.5

&

specific latent
heat of fusion /
J/g

310

200

330

temperature
before mixing /
C

30

36

-15

(a) Explain what is meant by a specific latent heat of fusion of 330 J/g.

-------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------

small cup, to the ideal temperature of drinking, 10 °C.
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(b) Calculate the amount of energy required to reduce the temperature of the milk tea and pearls in a
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(C) The specific heat capacity of water is 4.2 J / g K. . ‘C
Determine the minimum mass of ice required to allow the entire drink to reach 10 .

aafo L ol it ey B R R e s W SN S [3]

(d) The minimum amount of ice determined in (c) was added to the cup of milk tea.

On the same axes belov\(, sketch the variation of temperature with time for the milk tea and the ice
from the time they are mixed until thermal equilibrium is reached.

Label each graph clearly.

temperature
A

30°C

> time

15°C =

(2]
[Total: 8]
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Section B [10 marks]

Answer one question from this section.

11

I n u i C

Fig. 11.1 sho
. W .
transmitter emits a transmitter and a detector placed on the front surface of the metal block. The
S short pulses of ultrasound into the metal block.

front surface

transmitter

detector

back surface
Fig. 11.1
Fig. 11.2 shows the cathode-ray oscilloscope (c.r.0.) trace obtained when the metal block contains no
cracks.
S S S S S
R R R R
B ety | | | ] | | Al A | |
1||‘| rl‘l III‘I |||‘| |
1.0x10°
Fig. 11.2

Each interval in the trace obtained is set to 1.0 x 10®s / division.

Pulses labelled S are pulses initially sent out by the transmitter. Each pulse labelled R is the
reflection from the back surface of the metal block from the previous pulse S.

(a) Suggest a possible frequency for the ultrasound wave used.

--------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------
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compass

iron core

Fig. 12.1

Describe and explain the observation when switch S is closed.

llllllllllllllllll
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
llllllllllllllllllllllllllll
......................................................................................................

lllllllllllllllllllllllll
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

(b) A student sets up a model transformer and connects it to two lamps P and Q, as shown in

Fig. 12.2.

10 turns 40 turns
primary coil secondary coil

lamp P

25V, 5W
_®_. lamp Q

25V, 5W

-0~

a.c. power supply
(2.5V) Fig. 12.2

The a.c. power supply is @ 2.5 V supply, and both lamps P and Qareratedat2.5V, 5.0 W.

(i) Explain what it means for a lamp to be rated at 2.5 V, 5.0 W.

-------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------
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