PHYSICS SPM: PAPER 2

Skill 1 - Understanding
Compilation trial states 2020
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TRIAL PAHANG & TERENGGANU 2020 - e

Spring A ‘= opring B
Diagram 9.1 and Diagram 9.2 show similar Spring A and Spring B but different thickness “::“
undergoes extension when a load of 100 g is suspended at the end of the springs. 100 g o=
Based on the kinetic theory of matter, explain why springs are elastic. ey
compress
O <: O :> <: Diagram 9.1 Diagram 9.2
1. Twof ting betw
mv;?ecourlfa?ssa?g gltgra(iiveezgd <:":>
repulsive force

3. repulsive force between
molecule acts

stretching : stretching _
: @tive force; O : ' O

2 When the spring is stretched attractive . : .
* force between molecule acts 4- When the force is I’eleased', the spring

returns to its original position due to the
forces
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TRIAL PAHANG 2020 Polaroid filters

arranged 1n parallel
Penapis polaroid
disusun selari

Polaroid filter activity can prove that a
wave is a transverse wave type.
Explain how polaroid filters prove that
light waves are transverse waves?

Polaroid filters arranged
in perpendicular
Penapis polaroid
disusun serenjang

* Light wave is an electromagnetic wave
« electromagnetic wave where electric field and the magnetic field
that oscillate perpendicular to each other
 When polaroid filters are arranged in a direction parallel : One
component of the field is allowed through the polaroid filter.
 When two polaroid filters are arranged perpendicular:
Both field components are not allowed through the
polaroid filter.
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TRIAL PAHANG 2020
tﬁ \—

Diagram 11.1 shows a submarine in a sea water.
The submarine applies Archimedes' principle to enable it to float
and submerged in the sea water.

..... ‘ :- Tangki ballast

Explain how the submarine float and submerge in the sea water.

Diagram 11.1

Water is driven out from ballast tank by compressed air

Weight of submarine = buoyant force (submarine float)

Water is filled into ballast tank

Weight of submarine bigger than buoyant force (submarine submerge)

4
amazing PHYSICS with Tcer Alina



TRIAL PAHANG 2020

Diagram 12.2 shows the structure of a d.c. electric motor.
Explain how an electric motor is able to rotate.

Coil
Gegelung

magnet
magnet

Carbon brush
Berus karbon

Diagram 12.2

. Commutator
Komutator

Carbon brush
Berus karbon

[k
Dry cells
Sel kering

«  When current flow in the coil, magnetic field produced
* interaction between two magnetic field

(permanent magnet & current carrying conductor)
- catapult field (pair of forces produced)
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While driving a car on a hot day, you may see a mirage on
the road as shown on Diagram 9.3. Explain how mirage

occurred.
Y

Diagram 9.3

TRIAL PERLIS 2020
TRIAL SBP 2008

The layers of air nearer the road warmer.
The density of air decrease nearer to the
road surface.

The light travel from denser to less
dense area.

The light refract away from the normal
When the angle of incidence exceed the
critical angle, total internal reflection
0CCuUrs
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Batteries with internal resistance connected in series and in parallel as TRIAL PERLIS 2020
shown in Diagram 10.3 will affect the brightness of the bulbs. Explain why. TRIAL SBP 2014

Dry cell
Sel kering

* Bulbis brighter using 4 batteries in parallel

* 4 batteries in parallel has the same emf as 2
batteries in series

* Internal resistance for batteries in parallel is less

* Currentflow is higher when 4 batteries are
connected parallel

Dry cell

Diagram 10.3
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Using the concepts of momentum and inertia, explain why the speed and TRIAL PERLIS 2020
load limit must be imposed on heavy vehicles as depicted in Diagram 11.2. SPM 2007

w 11.2

e Momentum depends on velocity and mass
 When the velocity increases, momentum increases
* Inertia depends on mass
When the mass increases, inertia increases
« |t's difficult to stop a moving heavy vehicles carrying big load
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TRIAL PERLIS & BATU PAHAT 2020

Diagram 12.1 shows a transformer.

Explain the working principle of the transformer.

Alternating current flows in the

primary coil induces a magnetic

field in the soft iron core

The magnetic field is constantly 2OV
changing

The  secondary coil also
experienced magnetic flux

linkage which is constantly

changing Primary coil
Hence an alternating e.mf. is

induced in the secondary coil

2V

Secondary coil

Diagram 12.1
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TRIAL TERENGGANU & PUTRAJAYA 2020

Diagram 9.2 shows a hot air balloon.

Name the physics principle involved.

Archimedes' Principle

Explain why the hot air balloon rise up when the air in the balloon is heated.

« Density of air in the balloon is lower

« Weight of balloon is lower / reduce mass // reduce weight
 Buoyant Force > weight of balloon

* Resultant Force increases / net force (rises up)

Q Diagram 9.2
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TRIAL TERENGGANU 2020  Diagram 10.3 shows an audio frequency generator connected to a

speaker and placed near the corner of a wall. Three students, A, Band C,
are standing around the next corner.

The generator and speaker can produce sound with the same speed but
different pitch.

TRIAL MELAKA 2014

; W Bl
!

A
i G T
High pitch sound has high frequency {é‘h ’,'-_t \\ @\‘ /@

so that the wavelength is shorter.

AL

—
Less diffraction of sound wave occur/ ]| N— :
sound wave spread less | J L‘: | 1] Diagram 10.3
o L ] " | |
Low pitch sound has low frequency so

that the wavelength is longer When a hich oith cound ol student
More diffraction of sound wave occur / of @ TGN PIELN SOURLHS YENETGEEL, OMTY STUACHE . tar
hear the sound clearly. When a low pitch sound is

sound wave spread more generated, all the three students can hear the sound clearly.
Explain this situation.
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TRIAL TERENGGANU 2020  Diagram 12.1 shows how electricity is transmitted from power station to
a house using transmission cables and transformers.

Transmissions cable

Power station Kabel penghantaran
Stesen janakuasa m
aw l: House

——

Transformer Transformer

Diagram 12.1
Function of the transformer:  To Increase or decrease the output voltage

Power loss in the transmission cables occurs * Use thick cable / copper/aluminum
during the transmission of the electricity to * To reduce resistance

the house. Explain how to reduce the power « Increase the voltage

loss in the transmission cables .  Reduce current
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TRIAL BATU PAHAT 2020

Diagram 9.3 shows a balloon on a bed of nails which does not pop

when a load is put on it. Load

Beban

Explain why the observation is happened.

* Force/load is applied on the
surface area of bed nails

* Bed of nails provided more
surface area per unit

* Force spread to more surface area
per unit

» resulted smaller pressure applied | |
Diagram 9.3

Balloon
Belon

— bed of nails
pacakan paku
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Diagram 11.2 shows what happen when a dented ping pong ball is TRIAL BATU PAHAT 2020
poured with boiled water.

ping pong ball

Charles' law bola ping pong
By using kinetic theory of gas, explain the changes in volume, pressure and l 5
temperature of the ping pong ball after boiled water is poured onto it.
before

« Temperature of the air/ gas will increase
 Kinetic energy will increase

. boiled water
 Average speed of gas molecules increases airpangs
« Distance between gas molecules increase
When the pressure is fixed, volume of gas L ~BN0 pa0g D2

bola ping pong

increases then the ball expands

after
Diagram 11.2
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TRIAL BATU PAHAT & PULAU PINANG 2020

. N . . TRIAL MRSM 2016
Diagram 12.1 shows a circuit which is used determine the internal

resistance, of a dry cell. internal resistance
Based on Diagram 12.1, sketch the expected voltage the resistance against the moving
against current graph and explain how the electromotive charge due to electrolyte in dry cell
force, E, and internal resistance, r, of a dry cell can be

determined. V/V

Voltmeter

| He
I
Dry cell
Ammeter Sel kering Rheostat > | /A
Reostat
« whenl =0A
Resistor  Electromotive force, E = intercept at V- axis
. * Gradient of the graph is (-ve) internal resistance
Diagram 12.1
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TRIAL KELANTAN 2020

(i)  determine which spring that has a bigger elastic potential

Diagram 9.2 shows a force, F against energy and spring constant.
extension, x graph of two different -
springs of same length, P and Q. >pPring Q

FIN A

(ii) Explain your answer and state the relationship between elastic
potential energy and spring constant.

* Spring constant = gradient of the graph

* Qhigher gradient

» Elastic potential energy = area under the graph

* Spring constant increase, Elastic potential energy increase

spring P

I

|

|

|

|

P x/m
X

Diagram 9.2
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TRIAL KELANTAN & MELAKA 2020

Based on the characteristics of alpha ~ *  High ionization power
particles, explain why an isotope that ~ because it will damage the cell / dangerous / damaging cells / mutations

emits alpha particles is not suitable  Low penetration power
to be used as a tracer in medicine. « (auses it to be unaffected by detectors / can not penetrate the human

body / can be blocked by the skin easily
Radiation Effects On Humans

Low « particle A
INtErmediate i =
High — =
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TRIAL KELANTAN 2020

Diagram 11.1 shows water spurting out from a
container at different depth and pressure. Container \1
Bekas |-

-------

Explain why the horizontal distance of water "7

spurting, d, from the position P and Q as shown Water —f=--- P =

e - - -

in Diagram 11.1. Air it

-------
————————

————————

Water spurt
* The depth of water at position Qs o Pancutan air
deeper (d, > dp) [
* The water pressure at position Q is -
greater (P, > Pp)
* Depthincrease, pressure increase | dp
« Water velocity at position Q is higher :
« The distance of water spurting at

position Q is further

A
Y -
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TRIAL KELANTAN 2020 ‘

Diagram 12.1 shows a radar transmitting a microwave signal at an airport. R
A microwave is a type of transverse waves which emitted to determine the position of an .'\\—\\

aeroplane. \:\\\\

Air traffic control

Explain how the position of the aeroplane can be determined. '-\\ Kssabirs doiblco o dull

e Radar send signal to the aeroplane

* The signal reflected from the aeroplane

* Receiver on the radar capture signal.

« Data displayed the position of the
aeroplane is calculated by using formula:

Diagram 12.1
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Diagram 9.3 shows how a fish can be cooked by using a steamer. TRIAL MELAKA 2020
Explain the process.

« Steam cannot goes out because of the steamer is closed

* The steam condensed on the fish

« The fish absorbs specific latent heat of fusion from the
condensed steam

« Water has high specific latent heat

recCive a largc amoun+ of
eneragy Wheén +h€ 10+Cn+
h€d+ Of VAroriZd+ion of
S+€dm rei€ascd from
condensing S+€am

Diagram 9.3
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Diagram 11.1 shows a helmet, gloves and jacket worn by bikers of a motorcycle TRIAL MELAKA 2020
racing tournament. Diagram 11.2 shows the scenery when there is a crash that could
happen in a race.

Explain why the bikers must wear the helmet,
gloves and jacket in a race.

e Toincrease the time of impact
* To reduce impulsive force

* Helmet - to protect the head
« Jacket - to protect the body

N

Diagram 11.2

‘ Diagram 11.1 21
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Diagram 12.1 shows a Barton’s pendulum which consist of six pendulums tied to a TRIAL MELAKA 2020

horizontal string. When X is displaced and released, it will oscillate with its natural IRIAL SBP 2015

frequency.
Explain how the phenomenon of resonance occur in
Diagram 12.1.
Frequency of any oscillating system in the absence
of any other forces.
' Retort Stand | i ? Q O Retort Stand
Tl Kaki Retot D Q X Kaki Retot

e Force oscillation at X Pendutun =
o Wave transfer energy equally through the string to all Bandul

pendU|um Diagram 12.1

e Pendulum B will oscillate with maximum amplitude

o Because the natural frequency of B is the same as
natural frequency of X // length pendulum X'is equal
to the length of pendulum B

e Resonance occurred
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TRIAL PULAU PINANG 2020 : :
* Depth increase, pressure increase

Air bubble rise up, depth is decrease
When the air pressure decreases,
volume will increases

Volume increases thus size increases.

Explain why the size of an air bubble released by a
fish at the bottom of a lake increases when it moves

toward the water surface.

23
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TRIAL PULAU PINANG 2020 *{'},»;
)
Nuclear fission produces a chain reaction. Describe how the chain reaction NUCLEAR ENERGY bu

happens in a nuclear fission of an atom of uranium.

« NEU+Iron bOMbard auranium By
nucleus it B
. TAFEE NEUtrons are g g
Produced 5 G
e These new neutrons bombard new o»@’_’fﬁl g &3
uranium nucleus (GXCEEd \\@: £ = *@"é’i
CPiHICAI MASS) i I
e Forevery reaction the neutrons produced @*@
il 9ENErGHE A ChaN I\

readc+ion

24



TRIAL PULAU PINANG 2020 Bernoulli’'s principle

Diagram 11.1 shows a lady and a boy are
standing behind the yellow line at a
railway station when a train is moving

fast entering the station. @ H Ig h er Speed
What will happen to the lady and |_OW€ I preSSU e

the boy if they are standing in
front of the yellow line when the

train is moving fast entering the % Dn‘ferent pressure

station? Explain your answer. produced force 47 Both of them will falls
‘ -~ forward /
2 Lower gpeed toward the train
Higher pressure
Diagram 11.1
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ST 20T CHAPTER 3: FORCES & PRESSURE

Avessel which has 2 holes, Xand Y at difference height as shown on Diagram 1.
When the vessel is filled with water, water spurts out from the two holes due to the water pressure.

i. Draw the path of the water which spurts out from the holes Xand Y.

ii. What happens to the distance of the liquid spurting out a hole X
when water is replaced by salt solution? Explain your answer.

* The distance of the liquid spurting out a hole X when
water is replaced by salt solution iNCFrEGASEC.
» Saltsolution hi9hEIr dENSiHY compared to water

- Density iNCIr€aseE,
Sink pressure iINCrEASE

Sinki

Water
Air

Vessel
Balang

Diagram 1
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S RGP | E) CHAPTER 3: FORCES & PRESSURE ;' Fdﬂf;;’,‘}‘i‘ii‘;‘,;’;‘éfi%?ﬁ;‘;ar 4 A |

Force, F,, applied

- L : on small piston

A hydraullc.Jack which is used to lift up a car as Daya, F,,ditenakan

shown on Dlagram 2. pada omboh kecil

The working pnnqp!e of the hydraulic jack is based Large piston,

on the Pascal's principle. cross-section area A,
Omboh besar,

Explain how the hydraulic jack can be used to lift a luas keratan rentas A.

car when force F; is applied on the small piston with Small piston,

. A lanati tate th cross-section area A,
cross-section area A;. In your explanation, state the Omboh kecil,
reason why force F, is greater than force F;. luas keratan rentas A,

Diagram 2

Small force exerted on piston A, produce PFESSUre.

The PFESSUre is +rdnSMi++€d €qUAIY throughout the system.
The pressure exerted on big piston (A,) produce OU+PU+ fOI'C€ (r,)

Since the SUPFACE Are€a PiS+on A, > PiS+ON A, therefore
OU+PU+ fOI'CE€ produced for big piston is nga'l'Cr.
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ST 20T CHAPTER 3: FORCES & PRESSURE

Diagram 3 shows the cross-section of a wing of a moving aeroplane. A lifting force is exerted on to the wing.
Name the shape of the cross section shown in Diagram 3.

Explain how the lifting force is produced. AEIrofoil.

1. The velocity of airis hﬁ/\'\/
':-" A >
- 3.’_.1‘ i e Sfhet PR Hig B

high and the air pressure
is low at the top of the

aerofoil. Diagram 3
2 ey w3 Moo
bottom of the aerofoil. producesa ffting force.

28
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ST 20T CHAPTER 3: FORCES & PRESSURE

Diagram 4 shows what happens when a wooden block is held above the water surface and then released into the water.
When the wooden block is released, it falls into the water and goes completely under the water surface.

Then it moves upwards and floats on the water surface.
Using the concept of buoyant force, explain why the wooden block moves upwards and then floats on the water surface.

J K Wooden block moves upwards because:
8 * Buoyant force > weight of wooden block
e Netforce acting upward

3y
=

| «@wn)
e — e | R A — = # - 14 —
- — |} =———= 1] — w o Wooden block floats because:
—_— e Al —| e — |- — "= — .
L |} L.,@ b 2 N I _ _| buoyantforce = weight of block
—————— - S w TEF— - S— S — —
\
Diagram 4 29
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SEE GRS 5] CHAPTER 3: FORCES & PRESSURE

Diagram 5 shows a dropper in a bottle.

Dropper
Penitis

Dropper

1. Press the dropper

D etk Pressure inside the 2. Air inside the dropper is forced out
Sroppcr Y " dropper decreases
alur penitis
[ — Dropper tube
— 1=  Liquid .
L — | | = = Cecair Atmospheric pressure
- - ‘r - - 4. pushes the liquid into
- T the dropper tube : :
- - - - w i i e Liquid
Diagram 5 — ‘f —
Using the knowledge of atmospheric pressure, S
explain how the liquid in the bottle can be L

sucked into the dropper tube.

30
amazing PHYSICS with Tcer Alina



With the aid of suitable

diagram, describe the
working principle of a
Bunsen burner.

3. Atmospheric air

SEE GRS 5] CHAPTER 3: FORCES & PRESSURE

-

is drawn in

Air hol/e/\’/l,-

4. Mix with the gas to burn
completely

Nozzl 1. Gas flow at higher speed

€2 Creating a low pressure near
the nozzle

. -4— Gas

31
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ST 20T CHAPTER 3: FORCES & PRESSURE

PASGAI',S PHINGIPI'E Explain how the chair can be lift up?

£

The force is produced and pushes the chair up

Pedal

<

When the small piston is
" pressed down
Big piston Small piston

2. the pressure is exerted on the liquid and
transmits uniformly to the large piston

3.

32
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LS EE TR LE] CHAPTER 5: LIGHT

Diagram 1 shows a mirror at the corner of a shop.

Diagram 1

Name one v V|I‘+ual

characteristic Object

of the image U UPright

formed by
the mirror. D diminiShéd

““—7‘“'"-

Draw a ray diagram to show
how the image is formed.

)‘\“\* - 1 mark

{ “~ = - ~ o

{ - . - o - ¢

- ~-
~
Image ot - C
1 mark 1 mark
TN
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LS EE TR LE] CHAPTER 5: LIGHT

Sun rays Convex lens
Diagram 2 shows a convex lens is used to produce fire. Cahaya Kanta cembung
The convex lens is aimed towards hot sun rays. matahari

A piece of paper is placed under the convex lens.
' Paper

Kertas Diagram 2

PArali€l iight

Explain how th burns.
ray form the hot sun Xplain how the paper burns

ZThe lightwill CONVErying
to the FOCUS POIN+

Li9ht turns to h€ At to
produce f1AMEC

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

ey 34
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LS EE TR LE] CHAPTER 5: LIGHT

Diagram 3 shows a diamond.

e Adiamond has a very hi9h
refrac+ive indeéx.

o ItsCIHiHICAl ANJIE is SMAll

e The facets of a diamond are cut so that

angle of incidence Ir€A+ECI than

the critical angle.

N « TO+0I in+Ernal
iagram v 4 FCFICCHION cause the diamond to

Explain why the diamond is sparkling sparkle.
when the ray of light pass through.

TOTAL INTERNAL REFLECTION
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LS EE TR LE] CHAPTER 5: LIGHT

Explain how total internal reflection occurs in Diagram 47?

e INCI'€ASE the angle of incidence, i then

angle of refraction, r will also increase
e Keep on increasing the angle of incidence until

anagi€ of refrac+ion isS 90-
e The angle of incidence is called CIFiFiCOI

angic
e Increase the angle of incidence MOI''E than
the critical angle, the ray will be reflected.

Diagram 4 a ray of light directed
perpendicularly at a side of the semi-circular
glass block.

The ray passes through the glass block to a
point O before leaving the glass block.

The angle of incidence in the glass block is 30°.

|
|
Air |
|

0o

Glass

Diagram 4

TOTAL INTERNAL REFLECTION )
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AR IR E] CHAPTER 5: WAVES

Diagram 1 shows a loud speaker that produces sound waves in air.

Diaphragm

o (When someone speaks the) paper cone will
Vibrd+ing

(The vibrating paper cone will vibrate) the air
molecules

o When the paper cone moves to the right, it will

Diagram 1 produce a layer of COMPIE€SSEd air

Explain how a sound wave is produced. o When the paper cone moves to the left, it will
produce a layer of FAF € ACHION air

o The SEI'i€S Of COMPIreEsSions
dnd rarefac+ions

(produces sound waves)

LONGITUDINAL WAVE

37
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AR IR E] CHAPTER 5: WAVES

dCEP wa+er

ultrasoniccan b€ +rAVEl £Ar/iong

diS+dnceE

ultrasonic have hi9h frE€qQUENCY
ultrasonicishi9h €NErgY
ultrasonic can PENE+Ird+€ iN+0

REFLECTION

OF

Diagram 2 shows a submarine using a sonar system.

— —

~—~——

——

2 (T

rgrgck Ultrasonic wave — Kapal selam
| "Batu Gelombang ultrasonik  Sea / Laut

Diagram 2

Explain why ultrasonic wave is used in sonar
system instead of radio wave.

WAVE
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AR IR E] CHAPTER 5: WAVES EXTR

Diagram 3 shows that the glass breaks when the singer sings.
Explain why it happens.

e Sound WAVE +IrANSFEI tothe glass

o Glass Viblra+¢€

e Vibration of the glass AChi€VE€d +h€
NA+Uradl fréqQuUENCyY of the singer

e Hi9h AMPIHUE produced, glass broken

Diagram 3

LONGITUDINAL WAVE
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AR IR E] CHAPTER 5: WAVES

Diagram 4 shows another modification to the harbour to overcome
the heavy sea traffic problem.
The wave pattern produced at the entrances is shown in Diagram 4.

Retaining wall
Tembok penahan

Describe the movement of two similar ships that

are located at Aand B. Explain your answer.
11171 Javour | 0cation A:
d-td-t--> B.y) .« Move UP dNd dOWN
)) - CONSHrUCHIVE interference
Location B:

Diagram 4

- SHAHONArY // remain at rest
o dE€SHUCHIVE interference

INTERFERENCE OF WAVE
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Amazing

PHYSICS

IS around you

| yourself. Life is about
creating yourself."

Follow the excellence,
the success will chase you!
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