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Elakkan ralat paralaks
Avoid parallax error

0.1 A

Arus / current
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Voltmeter / voltmeter

Control current/ kawal arus
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Ammeter Y

The scale is the smallest division
Skala paling kecil
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A region where an electric charge 
      experience electric forces.
      kawasan di mana cas mengalami 
      daya elektrik.

Q = It = 0.3 x (3 x 60) = 54 C



Short distance / jarak dekat

Oscillate in short time / faster
      masa pendek / berayun cepat

Low mass / jisim rendah

Increase acceleration / speed
      Tambah pecutan / laju



High voltage E.H.T
beza keupayaan bekalan V.L.T

Strong electric field
Medan electric kuat

Z
      



Stationary/ Pegun

No  charge on the metal coated ball / charged is earth
Tiada cas pada bola bersalut logam / cas telah mengalir 
ke bumi.



Diagram 3.2
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decreased / berkurang
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Diagram 6.1

Diagram 6.2

____

___



Diagram 6.1

Diagram 6.2

Diagram 6.1 has more bulbs
Rajah 6.1 lebih banyak mentol

6.1 > 6.2

As the number of bulbs increases, the reading of the ammeter 
increases./ bilangan mentol bertambah, bacaan ammeter bertambah



Diagram 6.1

Diagram 6.2

Resistance 6.1 < 6.2 / current 6.1 > 6.2
Rintangan 6.1 < 6.2 / arus 6.1 > 6.2 

As the bulbs increase, the resistance decreases.
/ as the bulbs increase, the current increases.
Bilangan mentol bertambah, rintangan berkurang
Bilangan mentol bertambah, arus meningkat.
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Bulb P and Q

Resistance is low , current 
flow is high / voltage is higher
Rintangan rendah, arus 
mengalir tinggi / voltan tinggi
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light up / menyala

If connected to 240V power 
supply, it will release energy at 
60 Joules per second                                        
Jika disambung ke bekalan kuasa 
240 V,  ia akan bebaskan tenaga 
60 J per saat.
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I =  60   =  0.25 A

     240  R  =  240  = 960 Ω 

         0.25

 1 =   1 +   1   +   1

 R    960    960    960

R  = 320 Ω

series / Selari
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2 kJ of energy per second is dissipated when 240 V is supplied //
2 kJ tenaga per saat yang hilang apabila 240 V dibekalkan
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M1: (2)(5)(30)
M2:  300 kWh

M1: 300 x 20
M2: 6000 / RM60.00

file:///D:/Bahan Fizik/Question/CD/MENU UTAMA CD.pptx#3. 3. PowerPoint Presentation


file:///D:/Bahan Fizik/Question/CD/MENU UTAMA CD.pptx#3. 3. PowerPoint Presentation


Coiled wire // dawai gegelung

Longer wire/ high resistance
dawai panjang / rintangan tinggi

Nichrome// nikrom

High resistance / high melting point
Rintangan tinggi / takat lebur tinggi

Small // kecil

High resistance // rintangan tinggi

S
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Potential difference / voltage
Beza keupayaan / voltan

M1:   2.8 M2: 14 Ω
           0.2

M1:  E = Vit / I2Rt / V2t/R 
         // (2.8)(0.2)(5 x 60) // 2.8 x 0.2 x 5
M2:  168 J 





Coiled wire / dawai bergelung

Resistance increases / 
rintangan bertambah

nichrome/ nikrom

High  resistance / Rintangan tinggi

5 A

The value a bit higher than the 
current flow in the circuit 
//Nilainya lebih tinggi sedikit 
daripada arus yang mengalir 
dalam litar / I = 4.16 AChoose R



Tungsten / Nichrome



Tenaga elektrik ke haba 
Electrical energy to heat



Pemanas R. Ia guna tenaga paling sedikit  
/ jimat kos
Heater R is the most suitable because it 
uses the least amount of energy / save 
energy



Rate of work done.// Energy per time
Kadar melakukan kerja   tenaga/masa

Section B - 2012



• Ammeter reading inceases /                                 
bacaan ammeter bertambah

• Effective resistance decreases
     Rintangan berkesan berkurang
• Voltmeter reading decreases 
     Bacaan voltmeter berkurang
• Effective resistance between XY decreases / 
     rintangan berkesan XY berkurang / voltage across Q  

increases/ voltan merentasi Q tambah



1/R  =  ½ + ½ + ½ 
     R = 0.67 Ω

E = Pt = 3 x 18 x 2 x 60 = 6480 J
E = V2t/R  = (6 x 6 x 2 x 60)/0.67 = 6480 J

R = V2/P = 62/18  = 2 Ω
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Nichrome wire
Dawai nikrom

High resistance / produce more heat / 
rintangan tinggi / banyak haba

Thin wire
Wayar nipis

High resistance / produce more heat / 
rintangan tinggi / banyak haba

High power of fan
Kipas berkuasa tinggi

Blow more hot air / faster flow of hot air
Tiup lebih banyak udara panas / tiup lebih
cepat udara panas

Fuse 5 A Current in fan = 1100/240
= 5 A

Choose T because use Nichrome wire, thin wire, high power of fan 
and fuse 5 A.// dawai nikrom, nipis, kuasa kipas tinggi / fius 5 A



Work done to move 1 C of 
charge between 2 points 
in an electric field.
Kerja yang dilakukan 
untuk menggerakkan 1 C 
cas antara 2 titik dalam 
medan elektrik

Work       = energy
Charge        charge
Kerja       = tenaga
Cas               Cas

Section B - 2009



When I increases, V increases
Apabila I bertambah, V bertambah

Resistance increases
Rintangan bertambah

Temperature increases
Suhu bertambah

Non-ohmic conductor which 
does not obey Ohm’s law
Konduktor bukan Ohm yang 
tidak mematuhi hukum Ohm.

Gradient increases
Kecerunan bertambah
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Decreases
berkurang
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coiled
gegelung

Long wire / more heat / high resistance
Wayar Panjang / banyak haba / rintangan tinggi

Thin 
nipis

High resistance / more heat
Rintangan tinggi / banyak haba

tungsten
tungsten

High melting point / long lasting / high resistance
Takat lebur tinggi / tahan lama / rintangan tinggi

Low pressure gas
Gas bertekanan rendah

Bulb will not explode after it lights a long 
time / mentol tidak meletup setelah lama 
digunakan.

Choose R: coiled, thin, tungsten and low pressure gas
Pilih R: gegelung, nipis, tungsten dan gas bertekanan rendah.
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A region where electric charges 
experience forces.
Kawasan di mana cas elektrik 
mengalami daya.

Section B - 2010



The candle flame spreads out in two 
opposite directions, the spread 
towards the negative plate is wider
Nyalaan api tersebar kepada dua 
bahagian, nyalaan ke plat negatif 
lebih besar

Heat ionize air molecules
Haba mengionkan molekul udara

+ve charge attracted to –ve plate
Cas +ve tertarik ke plat -ve

+ve ion is heavier
Ion +ve lebih berat





Characteristics Reason

Dry cell in series
Sel kering susun siri

Increase voltage
To produce emf greater than 2 
V
Voltan bertambah.  Hasilkan
dge lebih besar dari 2 V

+ve terminal cell to  –ve
terminal next cell  
(+ve to –ve)

Current flow / bulb lights up
Arus mengalir / mentol
menyala
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Characteristics Reason

Connection resistor and 
bulb in series
Sambungan rintangan
dan mentol dalam siri

To ensure the voltage across the 
bulb does not exceed 2 V
Bulb does not blown up. Total 
current is 0.5 A
Pastikan voltan merentasi mentol
tidak melebihi 2 V. Mentol tidak
meletup / jumlah arus = 0.5 A

I bulb = P/V = 0.5 / 2 = 0.25 A
I total = 0.25 x 2 = 0.5 A

V bulb = 2 V
VR = (0.5)(5) = 2.5 V
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Characteristics Reason

Connection of bulb is 
parallel
Sambungan mentol
secara selari

To produce voltage across each bulb is    2 V, 
Reduce resistance, Increase current
If one bulb blow another bulb still function. 
Hasilkan voltan merentasi setiap mentol
ialah 2 V. Kurangkan rintangan / tambah
arus / jika satu mentol terbakar, mentol lain 
terus menyala
V bulb = 2 V, VR = 2.5 V
Ibulb = 0.25 A
I total = 0.5 A

I bulb = P/V = 0.5 / 2 = 0.25 A
I total = 0.25 x 2 = 0.5 A

V bulb = 2 V  VR = (0.5)(5) = 2.5 V
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Characteristics Reason

Choose X because the cells are connected in series, -ve
terminal of cell is connected to the +ve terminal of the 
next cell, resistor is connected in series with bulb and 
bulbs are connected in parallel
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(i) 2 = I (1 + 5) 

      I = 0.33 A
(ii) 1/R = 1/5 + 1/12

         R = 60/17 = 3.53 Ω

  2 = I (1 + 3.53) 

  I = 2 /4.53 = 0.4415 A
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Energy / tenaga
Time        masa

• Short cable // panjang kabel pendek
• Low resistance / rintangan rendah
• Potential difference low/ voltan rendah
• Current low / arus rendah

• Poor conductor/ insulator// penebat
• High resistance on the bird’s leg/    

rintangan tinggi pada kaki burung
• Voltage = 0/ voltan = 0
• No Current flow / tiada arus mengalir

Section B - 2016





Characteristics reason

Thick // Tebal Low resistance// rintangan rendah

240 V / high / tinggi Voltage same with appliances rating / appliances at 
normal working/ voltan sama spesifikasi alat / alat 
bekerja secara normal

Parallel // selari One not working, others still work/ satu tidak 
berfungsi, alat lain masih berfungsi

Fuse 20 A/ large / big / 
besar

17.5 A // (2200/240) + (200/240) = 9.17 + 8.33 = 17.5 
A / break the circuit when the current flow bigger 
than fuse limit// putuskan litar apabila arus yang 
mengalir lebih besar dari nilai fius

K Thick, parallel, 240 V and 20 A fuse/ 
tebal, selari, 240 V dan fius 20 A



(i)   (12/1.5) – 5 = 8 – 5 = 3 Ω

(ii) 1/R = 1/5 + 1/20      
         R = 4 Ω
        R total = 4 + 3 = 7 Ω

I = 12/7 = 1.7143 A

V = 1.7143 x 3 = 5.1429 V



Question 5

D10.4 (b) – the lamps are arranged in parallel 

the voltage across each lamp is equals to the 
voltage of the supply voltage

more electric current flows through it.

 (V= IR, R is the resistance of the filament). 

more power output (P = V x I)



Kadar pengaliran cas

// Rate of  flow of  charge

I = cas   // cas

     masa    time

Section B - 2021



M1: Menulis rumus

         𝑷 =
𝑽𝟐

𝑹
                                         

M2:  Penggantian yang betul

         𝟏𝟎𝟎𝟎 =
(𝟐𝟒𝟎)𝟐

𝑹
                             

M3:  Jawapan dengan unit betul

          R = 57.6 ohm // 57.6 Ω 

M1: P = I2R = (4.2)2 x 57.6

M2:  Jawapan dengan unit betul

          P = 1016.06 W





M1: Tenaga elektrik ditukar kepada tenaga haba.

 Electrical energy change to heat energy

 Tenaga elektrik → haba / Electrical energy → heat

M2: elemen pemanas: gegelung / coil heating element

M3: panjang bertambah (eleman pemanas) / long heating element

M4: Rintangan tinggi / high resistance

M5: Rintangan hasilkan haba / Resistance produce heat

M6: Haba tinggi (dihasilkan) / More heat / P = I2R

M7: haba dipindahkan ke periuk 

 Heat energy transferred to the pot

Max: 4 markah





M1: Bergelung // coiled M2: dawai panjang / long wire / banyak haba

more heat / rintangan tinggi / high resistance 

M3: Kerintangan tinggi / 

High resistivity

M4: banyak haba / Rintangan tinggi / more heat / 

high resistance 

M5: Nikrom / Nichrome M6: Takat lebur tinggi / High melting point /  
Rintangan tinggi / ρ tinggi / lebih haba / not melt 

(easily)

M7: keluli / steel M8: tidak teroksida / tahan suhu tinggi / non 
oxidizing / can withstand high temperature 

Tidak karat / not rust / Konduktor haba yang baik / 
good heat conductor / Transfer heat easily

Transfer heat faster

M9: Pilih L M10: bergelung, kerintangan tinggi, nikrom, keluli

Coiled, high resistivity, nichrome, steel



Section B - 2022



M1: √    Ukur beza keupayaan / voltan / d.g.e
Measure potential difference / voltage / e.m.f



(b)(i) M1:  √Ammeter menunjukkan bacaan 
                    Ammeter shows reading
M2:  √  Bacaan voltmeter berkurang Voltmeter reading decreases



M3:  √  Arus mengalir / Current flows
✓Elektron @ cas mengalir / Electron @ charges flows
✓Beza keupayaan merentasi mentol
✓Potential difference across the bulb

M4: Tenaga daripada sel digunakan untuk mengatasi rintangan 
dalam  sel
✓Energy from cells is used to overcome internal resistance of cell
✓voltan susut @ kejatuhan voltan bila litar lengkap
✓voltage drop when circuit complete











M1: Diod pemancar 
cahaya LED
Light emitting diode

M2: Kehilangan tenaga rendah 
✓Low energy loss 
✓Hilang kuasa rendah 
✓Lower power loss

M3: Sumber cahaya 
selari / LED selari
LED parallel/Mentol 
selari/Parallel bulb

M4: Rintangan berkesan kecil 
✓effective resistance small / Arus besar / 

current high / Beza keupayaan besar 
/High voltage / jika satu rosak / terbakar, 
yang lain masih berfungsi / menyala

M5:  Dawai / wayar 
kerintangan rendah / 
Low resistivity wires.

M6:  
✓Rintangan rendah
✓Low resistance



M7:  Alt 1
Sel kering sesiri
Jenis 1/ Sambung 1

M7: Alt 2
Sel kering selari / jenis II
Sambungan II, sel kering 
gabungan 
Sel kering selari dan siri

M8:  Alt 1
✓Voltan tinggi / d.g.e tinggi
✓Keamatan tinggi / Kuasa tinggi
✓Tenaga tinggi

M8:  Alt 2
✓(jumlah) rintangan dalam 

berkurang / arus tinggi / 
keamatan tinggi / kuasa tinggi / 
keamatan tinggi / kuasa tinggi

✓Tenaga tinggi

M9:  R







M1 Penggantian formula yang betul

M2: Menyatakan jawapan dengan unit 
yang betul
        r = 0.25 Ω



M1 menyatakan ringtangan berkesan dengan betul
(R) = 60 + 0.25 / 60.25 (Ω)
        / 60 + ecf d(i)                        

M2: Penggantian / formula yang betul
E = I(R + r)  /  ε = I(R + r)
9 = I(60.35)

M3: Menyatakan jawapan dengan unit yang betul
= 0.149 A  minima 2 tp      0.15 √



Voltage  // voltan 

Current      arus

Section C - 2017



Bacaan 10.1 rendah // reading 10.1 low

Number of metal rods 10.1 low 
Bilangan rod logam 10.1 sedikit



1/R = ½ + ½  // R = 1
1/R = ½ + ½ + ½  // R = 0.67



Rintangan berkesan 10.2 lebih kecil 

Rintangan berkesan berkadar songsang 

dengan bilangan rod logam



Strong electric field

Medan magnet lebih besar





√1  material of heating element:

    Nichrome //Tungsten //Wolfram

√2  Reason:

   High resistance //high melting point 

   //more heat //low specific heat 

capacity   // rintangan tinggi //takat 

lebur tinggi   //cepat panas // muatan 

haba tentu rendah 

√3  Type of material of the handle

    High specific heat capacity // plastic 

    //penebat haba //poor heat 

conductor //heat insulator

√4  Reason:   Not heat easily //high 

specific heat capacity //difficult to heat 

//difficult to hot   //heat insulator 

//poor heat conductor  //tidak mudah 

panas //muatan haba tentu  Tinggi 

//susah panas //lambat panas 

//penebat haba



√5 Thermostat // thermostat √6  Reason:

Control temperature // prevent 

overheat  //kawal suhu // elak lampau 

panas

√7  The connection

Earthed wire // wire to earth // 

earthing //wayar bumi //wayar ke 

bumi //pembumian //earthed 

//dibumikan

√8  Reason:

Excessive current to earth //avoid 

electric shock //avoid short circuit 

// arus berlebihan ke bumi //elak litar 

pintas //elak renjatan elektrik //elak 

kejutan elektrik



√9  The safety method

 Fuse // circuit breaker // pemutus litar  

√10  reason:

//putuskan litar bila arus berlebihan 

//cut down/off the current once the 

current overload 

avoid excessive current //avoid from 

overload //protect from damage 

//melindungi dari arus berlebihan 

/beban lampau //melindungi dari 

rosak //arus berlebihan tidak mengalir 

//tiada arus berlebihan //arus 

mengalir 4.17 A //I = 1000/240 

//prevent big/huge/enormous 

current.



√11 Heating element:

    Thin //nipis //small diameter 

    //small cross sectional area

√12  Reason:

 High resistance // more heat 

 // rintangan tinggi //lebih haba

√13  Heating element:

 Coil // long //gegelung //panjang
√14 Reason:

 High resistance // more heat



Current / arus elektrik

Section C - 2013



√1 The time taken to charge: 10.2 > 10.1
     masa diambil untuk mengecas: 10.2 > 10.1
√2 The quantity of charge: 10.2a > 10.1a
     kuantiti cas dihasilkan : 10.2a > 10.1a
√3 The angle of deflection of the micrometer 

pointer :10.2(b) > 10.1(b)
     sudut pesongan penunjuk mikroammter: 
     10.2(b) > 10.1(b)



√4 Time increase, charge increase // time α charge // Q α t  
/ masa bertambah, cas bertambah

√5 charge increase, current increase 
     cas bertambah, arus bertambah



√1 Length high / long / panjang
√2 high resistance / rintangan tinggi
√3 (produce / release) heat /energy / power // 
     bebaskan haba / tenaga E = I2Rt / (V2/R)t // P = I2R / P = (V2/R)
√4 heat to light // Electric → light // Electrical → light // 
     heat → light / haba ke cahaya / elektrik → haba → cahaya 





Small cross sectional area
Luas keratan rentas kecil

High resistance / rintangan tinggi 

Longer wire / Wayar panjang High resistance / rintangan tinggi 

Higher number of turns of wire / 
bilangan lilitan dawai banyak

increase resistance 
Tambah rintangan 

High conductivity of the slider
Kekonduksian pelaras tinggi

To allow current flow from the 
terminal to the coil / arus boleh 
mengalir dari terminal ke gegelung 

Brass / nichrome / nikrom High resistance / rintangan tinggi



Tenaga elektrik → cahaya + haba

Electric energy → light + heat

Section C - 2003



Mentol dalam Rajah 17 menyala lebih cerah
Light bulbs in Diagram 17 is brighter

Semua mentol dalam kedua-dua litar 
menyala sama cerah.
All the bulbs in both circuits have the same 
brightness

Litar sesiri / Series circuit
V = V1 + V2 + V3 + V4

Litar selari / Parallel circuit
V = V1 = V2 = V3 = V4

Litar sesiri / Series circuit
I = I1 = I2 = I3 = I4

Litar selari / Parallel circuit
I = I1 + I2 + I3 + I4





Modification / pengubahsuaian Sebab / reason

Guna kipas
Use fan

Pastikan setiap telur dapat haba sama
To ensure every egg receive uniform heat

Guna thermometer/ termostat
Use thermometer / thermostat

Untuk mengawal suhu
To control the temperature

Guna penebat haba/balut telur
Use heat insulator/wrap the egg

Elak hilang haba
Prevent heat lost

Bahan berkilat/perak/cermin
Shiny / silver material / mirror

Boleh pantul haba
Can reflect heat

Susun mentol dalam litar selari
Bulb arrange in parallel circuit

Haba dibekalkan berterusan wpun satu 
bulb rosak/ Heat can be provided 
continuously even if one bulb burned out

Susun telur di rak bertingkat
Arrange the egg in multi 
storey racks.

Boleh menampung 200 telur.
Can accommodate 200 eggs.



Section C - 2014



Length of the conductor 10.2 > 10.1
Panjang konduktor 10.2 > 10.1

The ammeter reading 10.2 < 10.1
Bacaan ammeter 10.2 < 10.1

Voltmeter reading 10.2 = 10.1
Bacaan voltmeter 10.2 = 10.1



Length of conductor is directly proportional 
to the resistance of the conductor
Panjang konduktor berkadar terus dengan 
rintangan konduktor.

Length of conductor is inversely proportional 
to the reading of the ammeter
Panjang konduktor berkadar songsang 
dengan bacaan ammeter.



Resistance of the conductor is inversely 
proportional with current flows
Rintangan berkadar songsang dengan arus.



• Connect terminal A and B
      Sambungkan terminal A dan B

• Move / push  the slider
      Gerakkan atau tolak penggelongsor

• Resistance varies with length. The 
longer the length, the higher the 
resistance and the lower the current.

      rintangan berubah dengan panjang.  
Semakin panjang wayar, semakin 
bertambah rintang dan semakin kecil 
arus.
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Characteristics reason

Increase the number of turns of coil
Tambah bilangan lilitan gegelung

Increase the length / high resistance
Tambah panjang  / rintangan tinggi

Material has low density
Bahan berketumpatan rendah.

Lighter / ringan

Rate of oxidation is lower
Kadar pengoksidaan rendah

Difficult to oxidised / water does not 
pollute /susah untuk dioksida / air tidak 
tercemar

Smaller Diamter of wire of the coil 
diameter wayar kecil

Material heating element: Tungstein 
/ nikrom / bahan unsur pemanas: 
tungstein

High resistance / 
Rintangan tinggi

High resistance
Rintangan tinggi
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