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1 Paths are laid as shown between X, Y and Z.
Y
5.0m 12.0m
X # .7
13.0m

A person walks along the paths from X to Y to Z and then back to X.

What is the value of the total displacement and of the total distance travelled?

total displacement / m total distance travelled / m
A 0 0
B 0 30
Cc 30 0
D 30 30

2 A train sets off from a station at time t = 0. The graph shows how the distance between
the train and the station varies with time.

A
distance .

I
1
I
I
|
I
|
I

0 —-
0 t, time t

Which statement about the motion of the train between t; and ¢tz is correct?

L

A Its speed is decreasing and it is moving away from the station.
B Its speed is decreasing and it is moving towards the station.
C Its speed is increasing and it is moving away from the station.
D Its speed is increasing and it is moving towards the station.

3 A wooden block is pushed across a table at constant speed.
wooden block
pushing force [0 i

Ll '.A

Y A

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.

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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4 Two cylinders P and Q are made of copper.

Y
M1

The height of P is twice that height of Q. The diameter of P is half the diameter of Q.
Which statement is correct?

The density of cylinder P is four times that of cylinder Q.
The density of cylinder P is twice that of cylinder Q.

The density of cylinder P is equal to that of cylinder Q.
The density of cylinder P is half that of cylinder Q.

com>»

5 A length of thread is attached to a lamina at point P, as shown in the diagram.

thread F
E

lamina

The lamina is free to rotate about point Q.
The tension in the thread is F.
What is the moment of F about Q?

A Fw B Fx C Fy D Fz

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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6 A weightlifter picks up a stone ball and places it on a shelf.

Each lift takes the same time.

Which situation requires the greatest power?

A B
P shelf
shelf
C D
l___‘,,,/shelf
__shelf

ball.

BP-~166

7 A rectangular block of metal has weight 6.0 N and measures 3.0 cm x 4.0 cm x 5.0 cm.

What is the smallest pressure that it can exert when resting on a horizontal surface?

A 0.10 N/cm? B 030N/cm? C 0.40N/cm? D 0.50N/cm?

8 Which statement about water is correct?

A

ooOmw

At the boiling point, water vapour molecules have the same kinetic energy as
liquid water molecules.

Evaporation occurs only at boiling point.

Water molecules become heavier when water freezes.

Water molecules lose all of their kinetic energy when water freezes.

EFSS2022/PRELIM/SCIPHY/4E5SN/TCS
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9 The diagram shows the inside of a refrigerator.

cooling—{[——

unit Memd b
7 s L
el J

-

When the refrigerator is first switched on, what happens to the air near the cooling

unit?
air molecules density of the air
A become smaller decreases
B become smaller increases
C | move closer together decreases
D | move closer together increases

10 The temperature of the water in four beakers are different and areas of the surfaces

of the water are also different.

In which beaker is the rate of evaporation of the water greatest?

temperature of water / °C

surface area of water / cm?

20
20
25
25

ocoOom>»

50
100
50
100

11  The diagram shows the displacement-distance graph of the particles in a wave.

Which value is multiplied by the frequency to give the speed of the wave.

displacement

‘s

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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12  Which statement about radio waves is correct?
Radio waves are sound waves.
Radio waves are used to kill cancerous cells.

Radio waves are used in television communications.
Radio waves have frequencies higher than those of visible light.

TOmP

13  The diagram shows an object O placed 3 cm away from a converging lens of focal length

6 cm.
i\\ T
Il = | i ] ‘\H- 1
F o \ . | F
St TR S 9
i 6cm \] Bcm ~

What type of image is produced?

real, erect and diminished

real, inverted and magnified
virtual, erect and magnified
virtual, inverted and diminished

o0 w>»

14 A longitudinal wave passes along a spring. The coils of the spring vibrate from side to
side.

The diagram shows the positions of the coils at one particular time.

1. | I | I H|

X

Which positions are one wavelength apart?

A WandX B WandZ C XandZ D YandZ

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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15  Two balloons are suspended from the ceiling by string and have moved apart as shown.
ceiling %
- string
balloon

Which statement is correct?

One is charged and the other is uncharged.
They are uncharged.

They have like charges.

They have unlike charges.

oOow>P

16 A wire of length 0.50 m and cross-sectional area 1.0 x 10 m? has a resistance of 0.75 Q.

Another wire of the same material has a length of 2.0 m and a cross-sectional area of
0.50 x 106 m2,

What is the resistance of the longer wire?

A 0.094 Q B 0.38Q C- N6 D 6.0Q

17 Two resistors are connected in a circuit as shown.

The reading on the voltmeter V1 is 2V.

Which statement is correct?

A The current in the 5 Q resistor is greater than the current in the 10 Q resistor.
B The current in the 10 Q resistor is 20 A.

C The electromotive force of the cell is 3 V.

D The reading of the voltmeter Vzis 4 V.
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18 In a household electrical circuit, why are fuses and switches always placed in the live
lead?

A A break in the live wire cuts off the appliance from the voltage supply.
B A break in the neutral wire would not stop current in the circuit.

C The live wire carries a greater current.

D The neutral wire carries no current.

19  Five electrical appliances are connected to the same socket and there is a very large
current.

Why is this dangerous?

The fuses blow in the appliances.

There is a greater risk of an electrical shock.
There is overheating in each appliance.
There is overheating in the socket.

oO WP

20  Which diagram shows the magnetic field pattern in the region between the N-poles of
the two bar magnets?

A e c D
N \ 7( N N \( { N NN N[ZN
EFSS2022/PRELIM/SCIPHY/4E5N/TCS
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‘ Section A
Answer all the questions in the spaces provided.

1 A microphone in a recording studio has a weight W of 5.0 N.
(a) The microphone is suspended from the ceiling by a cord attached to a small

ring. Fig. 1.1 shows the microphone pulled to one side and kept stationary by a
horizontal thread.

ceiling

LA

cord

horizontal thread
ring

- d

v

microphone

w
Fig. 1.1 (not to scale)

The tension T in the horizontal thread is 8.0 N.

Determine graphically the magnitude and the direction, relative to the vertical, of
the resultant of forces W and T.

magnitude of resultantforce = ............................... N [2]
direction of resultant force = ....................................... [1]
EFS52022/PRELIM/SCIPHY/4E5N/TCS
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3

(b) State how the magnitude and direction of the resultant in (a) compares with the
force on the ring due to the tension in the cord.

(1) MagnItUAe & ...

(2) direction of force on the ring by the cord compared to resultant in (a)

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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2 Fig. 2.1 shows an early water-powered device used to raise a heavy load. The heavy
load rests on piston B.

cylinder A cylinder B

'/water load

F— — ] / \
\

] piston A piston B.

o |

\ connecting rod connecting rod /

* pivot i beam

Fig. 2.1

Initially, a large weight of water in cylinder A pushes piston A down. This causes the
left-hand end of the beam to move down and the right-hand end of the beam to move
up. Piston B rises, lifting the heavy load.

(a) The weight of water in cylinder A is 80 kN.

Calculate the mass of water in cylinder A.

MBS Of WBLBE = ...cumvmivs smmmunravissnsnins kg [1]
(b) The density of water is 1000 kg / m3.

Calculate the volume of water in cylinder A.

volume of water=......................on m3[1]

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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5
(c) Piston A moves down a distance of 4.0 m.

Calculate the gravitational potential energy lost by the water.

gravitational potential energy = .......ccooviiiiiiiiiinnne. J[1]
(d) The heavy load lifted by piston B gains 96 kJ of gravitational potential energy.
Given that efficiency = [ useful output energy / total input energy ] x 100%

Calculate the efficiency of the device in percentage.

oIliciencY = ussmeonsamass —— % [1]

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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3  Fig. 3.1 shows a wooden bench of weight 2000 N.

(a)

(b)

(c)

support

Fig. 3.1
Each of the two supports has an area of 0.040 m? in contact with the ground.

Calculate the pressure on the ground due to the bench.

Pressure = ......ococvevvnvannnnnn. R Pa [2]
Given that the wood used to make the bench is uniform with same density.

Explain why this wooden bench is stable and will not topple?

There is a force exerted vertically downwards from point P shown in Fig. 3.1.

Calculate the maximum force that can be exerted vertically downwards at P
without the bench rotating about the point Q shown in Fig. 3.1.

maximum force = ... N [2]

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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4 Fig 4.1 shows a water wave passing a floating log. The log is stationary.

[Og B 6.0m N

g -

AAAN

Fig. 4.1

water wave

The log is 6.0 m long and 5 complete waves take 10 seconds to pass point A.
Determine

(a) the wavelength of the water waves,

wavelength = ... m [1]

(b) The period of the water waves,
period = ......ooiiiiens s [1]

(c) the frequency of the water waves,

frequency = ... Hz [1]

(d) the speed of the water waves.
SPEed = ..ot m/s[1]

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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5 Fig 5.1 shows a light ray in air, incident on the side of a rectangular glass block at an
angle of 60°.

/gtass block

Fig. 5.1

The refractive index of the glass is 1.5. The light travels in the glass and is incident on
side XY at P.

(a) State a similarity and a difference between light and sound waves.

similarity :

...................................................................................................... [1]
GHIBIBNCRY o srrmsnrssriss s s S S R S T S R R RS PR
...................................................................................................... [1]
(b) At the point where the light enters the glass, the angle of refraction is r.
Calculate angle r.
T e
(c) (i) Calculate the critical angle c for light travelling in the block.
criticalanglec=............ocoeeviiiiininnl, ° 1]
EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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(ii) At P, the angle © between the ray and the normal is given by © = 90° —r.

State and explain what happens to the light when it is incident on side XY.

.................................................................................................. (2]
(d) Given the speed of light in the airis 3.0 x 108 m / s.
Calculate the speed of light in the glass block.
speed of lightinglass = .............cc.ooeiiiiiinnen. m/s[1]
EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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6 A plastic rod is rubbed with a cloth and becomes negatively charged as shown in Fig.
6.1.

rod

Fig. 6.1

(a) Explain how the rod becomes negatively charged when rubbed with a cloth.

(b) An uncharged metal-coated sphere hangs from an insulating thread. The
negatively-charged rod is brought near the sphere. The sphere is attracted to

the rod, as shown in Fig. 6.1.

piastic rod
. insulating thread

metal-coated sphere

point X

Fig. 6.2
(i) Draw on Fig. 6.2 how charge is distributed on the sphere when the

negatively-charged rod is near. [1]

(ii) Describe and explain why the uncharged sphere is attracted to the
negatively-charged rod.

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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11

(c) With the charged rod still close to the sphere, point X on the metal-coated
sphere is earthed by connecting the sphere with a copper wire to the ground.

Describe and explain what happens to the charges in the metal-coated sphere
as it is earthed and what is the net charge on the sphere.

7 A student sets up the circuit shown in Fig. 7.1.

Fig. 7.1
The electromotive force (e.m.f) of the battery is 6.0 V.
(a) The resistance of the variable resistor X is setto 1.8 Q
Determine

(i) the total resistance of the circuit,

resistance = ..., Q2]

(ii) the current measured by the ammeter.

current = ... A 2]

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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(b) The resistance of X is increased.

Explain why the p.d. across the 2.8 Q resistor changes.

(c) A apiece of copper wire of negligible resistance is connected to point P and Q.
Determine the current measured by the ammeter.

CHITENL = .occavien eI Nh i svmrinins A[1]

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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8 Fig. 8.1 is the view from above a small compass on a laboratory bench.

©

Fig. 8.1

Fig. 8.2 is the view from above of a stationary magnet on the same laboratory bench
with three small compasses placed around the magnet.

O N # S " compass
/7

magnet/

Fig. 8.2

(a) State the material from which the compass needle in Fig. 8.1 is made.

...................................................................................................... [1]
(b) On Fig. 8.2, the compasses are placed within the magnetic field of the magnet.
Sketch the positions of the compass needles. [2]

(c) Anunmagnetized iron bar PQ is placed near to the magnet on the laboratory
bench.

Fig. 8.3 shows the two poles of the magnet and PQ.
magnet iron ba{
"‘"-\ movement of magnet————» P N\ Q

\\“ S \\\

N

Fig. 8.3
The iron bar is initially at rest and the magnet is moved to the right very slowly.
When the magnet is at a short distance from the iron bar, the iron bar moves
very quickly to the left towards it.

Explain why the iron bar is attracted to the magnet.

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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9 Fig 9.1 shows a horizontal, current carrying wire PQ in the gap between the permanent
magnet.

permanent magnet

Fig. 9.1

(a) There is a magnetic field in the gap between the N pole and the S pole.
The current in PQ is from left to right.

Indicate on Fig 9.1, with an arrow, the direction of the force acting on the wire PQ.

1]

(b) State the effect on wire PQ of increasing the strength of the magnetic field in the
gap by using stronger magnet.

...................................................................................................... [1]
(c) State one modification that can be made to reverse the direction of the force.
...................................................................................................... (1
EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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Section B
Answer any two questions from this section in the spaces provided.

10 When a car driver sees an emergency ahead, he applies the brakes. During his
reaction time the car travels at a steady speed and covers a distance known as the
thinking distance. The braking distance is the distance travelled by the car after the
brakes are applied.

Fig. 10.1 shows the speed-time graph of the car.

The driver sees the emergency at time t = 0.
The total mass of the car is 800 kg.

30 v
speed 25
m/s ! h :
20 hY |
15 N
10
5 -
0 |
0 1 2 3 4 5 6
t/s
Fig. 10.1
(a) State the energy change that occurs as the car brakes.
........................................................................................................ [1]
(b) Determine
(i) the thinking distance,
thinking distance = ... m [1]
EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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(ii) the braking distance,

braking diSIante = ..o omsnsunsausmssissis m [1]

(iii) the total stopping distance,

SIBppIng diIStaNBe = ... covnmensmsnmmiensi m [1]

(iv) the deceleration of the car during braking,

deceleration = ...............oceevinnieinnnnn. m s2[2]

(v) the force provided by the brakes.

(¢) Using ideas about friction and deceleration, state and explain how the braking
distance is affected by

(i) using new tyres rather than badly worn tyres,

EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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11 A student places a small electrical heater inside a cup of water, as shown in Fig.

11.1.

(@)

(b)

cup

______electrical
heater

water

Fig. 11.1
The student determines the electrical power of the heater
On the space above the cup in Fig. 11.1, draw the electrical circuit that the

student uses. Include an ammeter to measure the current through the heater, a
voltmeter to measure the potential difference across the heater and a power

supply. (2]
The voltage of the power supply is 12 V and the current is 4.2 A.

(i) Calculate the electrical power input to the heater.

(ii) Calculate the energy input to the heater in 120 minutes. Give your answer in
kWh.

BNOIOY'S siovnsms mvoiasiss iaiin mmm e kWh [2]

EFSS2022/PRELIM/SCIPHY/4E5N/TCS
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(iii) Given that the cost per unit of electrical energy is $0.28. Calculate the cost
of operating this heater for 120 minutes.

(c) During heating, the students notices that some water evaporates from the cup.

(i) Describe, using ideas about molecules of water, what happens during
evaporation.

(ii) The student finds that the amount of evaporation increases when the
temperature of the water is higher.

State one other factor that increases the amount of evaporation.

.................................................................................................. 1]
(d) The student turns off the power supply and the water cools.
Describe and explain how convection in the air causes the water to cool.
....................................................................................................... 2]
EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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12 Fig. 12.1 shows an alarm system in which the switch is shown closed.

The top circuit is arranged so that the electromagnet is positioned over the soft iron
contact.

(a)

(b)

(c)

| I | l
|

s i) stopper
/& soft iron contact

metal

When the switch is closed as shown in Fig. 12.1, indicate the pole at the top of
the electromagnet, X.

poleatX = ... [1]

Describe and explain what happens when the switch S is opened.

If when S is closed and the electromagnet is not strong enough to maintain the
position of the iron contact as shown in Fig. 12.1, suggest one modification that
can be made to the circuit.

EFSS2022/PRELIM/SCIPHY/4E5N/TCS
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20
(d) Fig. 12.2 shows the enlarged view of the uniform iron contact.

Given that the mass of the iron contact is 100 g.

F 3
4.0 cm attraction force due to electromagnet

6.0 cm R _ stopper

~Ne I | iron contact
l‘ weight of iron contact
Fig. 12.2

’

pivot

(i) Calculate the weight of the iron contact. Take g = 10 N/ kg.

(if) Indicate with an arrow and label Fs on Fig. 12.2, the force acting on iron
contact by the stopper. [1]

(iii) Given that the attraction force due to the electromagnet is 5.0 N, calculate
the force acting on the iron contact by the stopper Fs.

force Fs= ..o [2]

(e) If a technician accidentally replaced the iron contact with a steel contact, will the
system work? Explain.

End of paper
EFSS2022/PRELIM/SCIPHY/4ESN/TCS
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Mid Year Exam Solutions

MCGQ [20 marks]
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SECTION A [65 marks]

G No. | Solutions Marks Remark
l _ s
1a Scalez1em: 1N 1 1m for
Magnitude of resultant=22 N 1056 » 1 resultant
Direction of resultant force = 38.7° from 8 Na 3% 10 409) 1 1m for
OR =$7%from SN (50 1o 53° vector
diagram
b .~ 1. Magniude = same constant 1
2. Cpposite o resaltant
2a W = mqg 1
80 800 =xm x 10
m = 8800 kg
b D =miV 1
1000 = BODD /1 WV
V=80m3
¢ Lost in PGE =mgh = 8000 x 10 x4 =320 000 J 1
d Efficiency = (96 7/ 320) x 100 = 30% 1
3a P = FiA = 2000 / 2(0.040) = 25 000 Pa 2
i
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So that the weight of the bench which acts veriically
down from the centre of gravity is within the area of
base, so waon't topple 7 will be stable

OR

So that the CG is within the area of base, so won't
tapple / will be stable

Using POM
Ma =Mc
Px0.25=2000 x 0.85
P =6800 N

Wavelength =60/4=15m

Period T=10/5=20s

f=1/T=7%=0.50Hz

V =fx wavelength s 0.5 ¢ 1.5 5 0. 2% ni/s

5a

Similar: both carries energy from off + lace &g
another / both shey wawve equation efe

Difference: lighl is a2 trarsve se wave yile sound is
a long! tudinal wave / llght vaa pass froudh vacuum
whil2 sound cannet transi i 1 vaes! oW reguires a
medium [ spesd of light is nuch #asisy than sound

| .0 air,

ci

1.5="/sin4
= 41 81E'41.8° or 42°

Total mi=rnal reflection occurs.

As i = ¢ and light is travelling from an optical denser
medium {glass) towards an optical iess dense
medium (air)

v
3.0x10%/ v
0 x 108 m/s

PartnerinLearning
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6a

Due to charging by friction, there is a transfer of electrons
from cloth to rod. The rod gains electrons and have excess
electrons, hence net negatively charged.

bi

Clear + and — signs on the sphere left and right surface.
Left surface is positively charged

Right surface is negatively charged

Equal no of positive and negative charges

When the negatively rod is brough near the sphere, some
electrons in the sphere are repelled to right hand side as
like charges repel.

The right hand side will be induced negatively while the left
hand side will be induced positively. (induction)

Since the attraction force due to unlike charges is greater
than the repulsion due to like charges, there is a net
attraction force, hence sphere is attracted to the rod.

When the wire is connected to the sphere, the excess
electrons on the right hand side will move down the wire
into the ground. The sphere will now have net positive
charge,

Tai

R=28+(1/3.6 + 1/1.8)"
=28+6/5=400

I=VIR=6.0/4.0
=15A

As X increases, the total resistance across PQ increases,
the total resistance of the circuit increases. Hence current
in through 2.8 Q resistor decreases. As V = IR, hence p.d
across it decreases.

I=VIR=6.0/28=214A

PartnerinLeamning
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8a Steel
b
o ~
)
@ Lw | 5? " COmpass
magnat” ‘.

c Due {o magnetic induction, the iron bar bepemes an
induced magnet and the side P will be induced nerth. Since
uniike poles atfract, the iron bar is aitracted to the magnet
{since the aftraction force due io unlike poles s gneater
than the repulsion force due do ke poles, thera s a net
attraction force)

9a Arrow drawn out of paver

b Greater force / ~UQ moves further gut

c Reverse the cument by swopping the tewmninals
Revarse e direction of magnetic feld by sWwopping the
poles {any onel
SECTION B [20 magks]

10a Kinetic energy of the car s fieat and sound energy

bi Thimking disiance = 30x1 =30m

ii Braking dstance =% x4x30 =60 m

iii Stopping distance =60 +30=90m

iv a={v-upt=(0-30/4=-75ms?

Deceleration = 7.5 ms?

v F=ma=800x75

= 6000 N

ci

New tyres have more friction, so braking force and the
deceleration will be greater and car stops in a shorter
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distance.

With more passengers, there is more mass. F = ma, the
deceleration will be smaller, hence longer stopping
distance.

OR

More mass, more interia, so takes a longer distance to
stop.

11a

||

l I

Power supply
ammeter
_@ voltemeter
bi P=IV =42x12
=504 W
ii E=Pt=0.0504 x2 hr
= (.1008 kWh = 0.10 kWh
il Cost = 0.1008 x $0.28 = $0.028224
=$0.028

ci Water molecules are in random and continuous motion.

Those water molecules which at the surface and have
enough kinetic energy to break the intermolecular forces is
able to escape into the atmosphere.

Motion of air (wind)

Higher temperature of water

Lower atmosphere pressure

Use a cup with bigger exposed surface area.
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Thermal energy is transferred from the water to the air at
the surface.

The air around the surface of water gets heated up,
expands, becomes less dense and rises. The cooler
denser air comes in from the side to replace the rising
warm air.

This creates a convection current and the water cools
down.

12a

Pole at X = South pole

When the switch is open, current is cut off and the
electromagnet demagnetised.

The iron contact will fall/rotate clockwise due to its weight.

The iron contact will touch the metal and the circuit is
closed and the bell rings.

Increase number of turns in the solenoid.

Increase the size of the current through electromagnet by
increasing the emf of cells

Shift the lower circuit higher / iron contact higher

di

W=mg=0.1x10=1.0N

Ma = Mc
5x40 =1x3+Fsx6
Fs =283N

Steel is a hard magnetic material. When it magnetised by
the electromagnet, it retains its magnetism.

So when the switch S is open, the iron contact will still be

attracted by the electromagnet due to magnetic induction.

Hence the bell circuit will still be open and the bell will not
ring.
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