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Fleming’s left hand rule /  
Peraturan Tangan kiri Fleming



Concentration of magnetic field / produce 
stronger magnetic field / Menumpukan 
medan magnet / medan magnet lebih kuat



Plane mirror 
cermin satah

Pointer and image of the pointer must 
be overlapped to avoid parallax error
/ penunjuk dan imej penunjuk 
bertindih untuk elakkan ralat paralaks



Right hand grip rule / 
Petua genggaman tangan kanan



Greater / besar

Increase the force / strength of 
magnetic field / daya bertambah 
/ kekuatan medan magnet 
bertambah



Greater / banyak

Increase current/ arus besar

Semi circular shape / semi bulatan

Increase strength of magnetic field / radial 
magnetic field / tambah kekuatan medan 
magnet / medan magnet jejarian

Motor X



Hukum Tangan Kiri Fleming 
Fleming left hand rule



6.1(b) > 6.1 (a)

6.1(b) > 6.1 (a)

6.1(b) > 6.1 (a)



Berkadar terus / directly proportional

Berkadar terus / directly proportional



Lawan arah jam // Anti clockwise // 
counter clockwise
Rej: arah berlainan / arah terbalik



Step down transformer
Transformer injak turun

Vp/Np = Vs/Ns
240/600 = 12/Ns
Ns = 30

P = VI 
I = 24/12 = 2 A



Diode



4. Rajah 4 menunjukkan satu litar transformer  multi tap.

 Diagram 4 shows a circuit of  multi tap transformer.

(a)  Nyatakan fungsi sebuah transformer.

  State the function of  a transformer. [1 m]

Menambah atau mengurangkan voltan output.

Increase or decrease output voltage.

(b)  Terangkan bagaimana voltan output 

dihasilkan pada gegelung sekunder itu.

    Explain how output voltage is produced 

at the secondary coil.                          [3 m]

• Bila suis dihidupkan medan magnet terbentuk pada gegelung primer.  

When the switch is on, magnetic field will be form at the primary coil.

• Pada gegelung sekunder, medan magnet dipotong / diubah 

     At secondary circuit the magnetic field line will be cut / changed

• menghasilkan arus aruhan / dge aruhan. 

    producing induced current. 



(c)  Bilangan lilitan gegelung primer ialah   

1 200 lilitan dan voltan input ialah 240 V. 

  The number of  turns at the primary coil 

is 1200 turns and the input voltage is 

240 V.

  (i)  Hitung voltan output di QR

       Calculate the output voltage at QR.

[2 m]V = 240  x 60

       1200

   = 12 V



(ii)  Tentukan pada terminal manakah, 

sebiji mentol 6 V, 10 W disambung 

supaya mentol itu akan menyala 

dengan kecerahan normal.  Beri satu 

sebab untuk jawapan anda.

    Determine at which terminal, a bulb 6 

V, 10 W should be connected so that it 

will light up with normal brightness.  

Give one reasons for your answer.

• RS // (terminal 30 lilitan

• 240  = 40 =   1200

    6          1             30 

• voltage at RS is 6 V // Voltan pada RS adalah 6 V. 

        



Step-down / injak turun

Easy to magnetized and demagnetized 
mudah dimagnet dan dimagnetkan



Ns =  1000 x 6

               240

      = 25
VsIs x 100% = 75%

   VpIp

    output power = 75  = 0.75

      240 x 0.1         100

      output power = 18 W



laminated iron core /low  resistance coil 
teras besi lembut berlamina / wayar 
berintangan rendah Transformer supplies ac / TV 

cannot work on ac / 
transformer bekal au / Tv 
tidak berfungsi dengan au 

1-    Diode // rectifier / diod 
2-    Series / siri





Output voltage produced is smaller / secondary voltage is smaller 
// Voltan output terhasil lebih kecil./ voltan sekunder lebih kecil

M1:  Changing magnetic flux in secondary coil // Perubahan 
fluks magnet dalam gegelung sekunder / cut magnetic field 
secondary / potong medan magnet sekunder
M2:  Produced induced electromotive force (e.m.f) // 
Menghasilkan daya gerak elektrik (d.g.e) teraruh



Same / sama

6.1 > 6.2

6.1 > 6.2



6.1 < 6.2

Inversely proportional / berkadar songsang



Charge flow per unit time
Kadar pengaliran cas

P = I2R = 10x10x10 
    = 1 000 W



Thick wire / dawai tebal

Low resistance
Kurang rintangan

Many number of turns
Bilangan lilitan banyak

Higher voltage
Beza keupayaan tinggi



Copper / aluminium/ 
kuprum / aluminium

Low resistance
Kurang rintangan

Ac voltage can be stepped up
Voltage au boleh diturunkan



Low resistance / thick / high melting point
Rintangan rendah / tebal / takat lebur 
tinggi



M1:  10 x 106     // 10
          132 x 103      32
M2:  75.76

M1:   P = I2R = (75.76)2 x 600 
         // (75.75 )2 x 600
 M2:   = 3.44 x 106 W  





Soft iron / besi lembut

Easy to magnetised and demagnetised/ 
mudah dimagnet dan dinyahmagnetkan



Shape X / bentuk X

The secondary coil and primary coil 
can be wound on top of each other / 
reduce leakage of magnetic flux / 
Gegelung sekunder dililit rapat 
dengan gegelung primer // Gegelung 
sekunder dan gegelung primer 
dililitkan di atas satu sama lain / 
mengurangkan kebocoran fluks 
magnet 



20:1

Output voltage is 12 V / decrease output voltage 
// voltan output 12 V / 
menurunkan voltan output / 

R



Step down transformer / 
transformer injak turun

To change the direction and 
magnitude of the magnetic field 
menukarkan arah dan magnitude 
medan magnet

Electromagnetic induction / aruhan elektromagnet
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(a)
✓ Penghasilan d.g.e aruhan / arus aruhan merentasi suatu 

konduktor apabila terdapat gerakan relatif antara konduktor dan 
medan magnet.

✓Production of an induced e.m.f / induced current across conductor 
when there is relative motion between the conductor and a 
magnetic field.

✓Hasil d.g.e / arus aruhan apabila ada pemotongan / perubahan 
fluks / medan / garis medan magnet

✓Produce induce current due to change of magnetic flux / cutting 
magnetic flux.





(b)(i) Menyatakan kekutuban dengan betul
M1: X – Utara / North / U / N              Reject: n yang kecil
M2: Y – Selatan / south / S

(b)(ii) Menentukan arah aliran arus dalam litar
M1:  Arah arus dari A ke B
✓Direction of current from A to B
✓Arus A ke B / arus ke kanan
✓Current A to B







✓ Menghasilkan kesan menentang
✓Produce oppose effect
✓Menentang Utara / North / N / U
✓Oppose magnet
✓Ada d.g.e / has e.m.f
✓Ada arus / has current
✓Pemotongan / perubahan fluks magnet
✓Perubahan medan magnet / cutting / change of magnetic field
✓Gerakan relatif antara konduktor dan medan magnet
✓Relative motion between conductor and magnetic field





M1: Apabila magnet mendekati gegelung, medan magnet terpotong
✓When the magnet closer to coil, magnetic field is being cut

M2: Medan magnet terpotong / Perubahan fluks @ medan magnet
✓Cutting of magnetic field / Changing in magnetic flux / field

M3: dge hasil / Emf produce / D.g.e teraruh / Emf is induced.
M4:  mematuhi Hukum Lenz / Obey’s Lenz law
M5:  Arah arus aruhan sentiasa menentang perubahan fluks (yang 
menghasilkannya
✓ Idea penerangan Hukum Lenz.
✓ Induced current always in a direction oppose change flux 

produces it.









M1: Arus ulangalik
Alternating current
Reject: a.u / a.c

M2: Medan magnet berubah 
Changes magnetic field / cut magnetic flux / 
potong fluks magnet

M3: (permukaan 
dapur) seramik // 
ceramic (surface 
cooker)

M4:  Tidak panas // not hot / suhu tidak 
meningkat / muatan haba tentu tinggi / 
lambat panas / kenaikan suhu rendah / 
poor heat conductor / (heat) insulator / 
penebat



M5: (dasar periuk) besi // iron M6:  ada @ hasil @ wujud arus 
pusar / hasil aruhan EM / hasil 
d.g.e / hasil arus aruhan / hasil 
voltan @ beza keupayaan / form 
eddy current / produce e.m.f

M7:  (gegelung) kuprum // 
copper

M8:  Rintangan rendah / 
kerintangan rendh / banyak arus / 
medan magnet kkuat / low 
resistance / low resistivity / more 
current / stronger magnetic field.

M9: L M10:  menyata semua ciri, semua sebab atau 
kombinasi ciri dan sebab



Tenaga keupayaan → tenaga kinetik → tenaga elektrik
Potential energy → kinetic energy → electrical energy.



Pastikan bekalan elektrik berterusan dan mencukupi
Maintain continuously and enough electrical supply

Beban bekalan kuasa elektrik diambil alih oleh stesen yang lain jika 
rosak / Can revert to another network if the existing network is faulty

Kos keseluruhan penghasilan elektrik boleh dikurangkan
The overall cost of production of electricity can be reduced.

Kuasa boleh dikawal dan diagihkan ikut permintaan
Power can be controlled and distributed according to the demand
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Teras besi lembut berlamina
laminated soft iron core

Kurangkan arus pusar dalam teras 
besi lembut dan mudah dimagnet 
dan dinyahmagnetkan.
It can reduce eddy current and 
easy to magnetized and 
demagnetized

Wayar penghantar ialah kuprum
Copper as the transmission wire

Rintangan kecil dan ringan
Small resistance and lighter
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Proses menukarkan arus ulangalik 
kepada arus terus.
Process of converting alternating 
current to direct current



• Arus ulangalik mengalir melalui gegelung primer 
  a.c current flows through the primary coil
• Teras besi lembut dimagnetkan
   Soft iron core will be magnetized.
• Teras besi lembut hubungkan antara gegelung primer dan gegelung sekunder

Soft iron core is the linkage between the primary coil and secondary coil
•  arus a.u mempunyai arah dan magnitud berubah.
    Ac. Current has different direction and magnitude
• Maka terdapat perubahan medan magnet.
   So there will be change in magnetic field
• Arus aruhan mengalir melalui gegelung sekunder
   Induced current will produce through the secondary coil





1st : transformer injak turun
       step down transformer

2nd  : boleh turunkan beza 
keupayaan
          can reduce the voltage

3rd  : nisbah gegelung Np : Ns 
= 20:1// ratio of the coils Np : 
Ns = 20:1

4th: menghasilkan voltan output 12 V 
to produce output voltage of 12 V

5th: guna susunan 4 diod
       Use arrangement of 4 diodes

6th : boleh hasilkan rektifikasi 
penuh  gelombang

       can produce full wave  
rectification7th : guna kapasitor

       use capacitor
8th : boleh meratakan voltan at.
       can smooth the dc voltage9th : pilih M

       choose M





Magnetic field is region where there is a magnetic force
Kawasan di mana terdapat daya magnet
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The number of turn of the coils: 10.2 > 10.1 
bilangan lilitan gegelung: 10.2 > 10.1

The pattern of iron fillings formed: 10.2 > 10.1
Corak susunan serbuk besi: 10.2 > 10.1 

The angle of deflection of the ammeter: 10.2 > 10.1
Sudut pesongan penunjuk ammeter: 10.2 > 10.1



The denser the pattern of iron fillings, the stronger the strength of the 
magnetic field/ semakin padat corak susunan serbuk besi, semakin 
kuat medan magnet

The greater the number of turn of the coils, the stronger the strength 
of the magnetic field / semakin besar bilangan lilitan gegelung, 
semakin kuat medan magnet





When the switch is on, the current flow from SR to PQ / in opposite 
direction / apabila suis dihidupkan, arus mengalir dari SR ke PQ

Produces magnetic field / hasilkan medan magnet 

Magnetic field in the middle is stronger
Medan magnet di tengah lebih kuat

Magnetic field in the middle (between the two 
strips) has the same direction (downward)
Medan magnet di tengah sama arah

The two copper strips will repel  each other 
Kedua-dua kepingan kuprum menolak antara satu sama lain





Current flows in the armature./ arus mengalir melalui armatur

Magnetic field produced by current carrying conductor will interact 
with the magnetic field from the permanent magnet. 
Medan magnet dihasilkan oleh gegelung pembawa arus bergabung 
dengan medan magnet dari magnet kekal

Produces non-uniform magnetic field (catapult field)
Hasilkan medan magnet tidak seragam (medan lastik)

A pair of resultant forces which are equal but opposites direction are 
produced which will rotate the armature/turning force
Sepasang daya paduan yang sama tapi bertentangan arah dihasilkan 
yang putarkan armature / daya putaran





Modification Reason

Replace slip rings with a 
commutator / gantikan gelang
gelincir dengan komutator

Reverse the direction of current in 
the armature. The armature rotate 
in one direction only
Tukar arah arus dalam armature/ 
armature putar dalam satu arah
sahaja

Increase the number of turn of 
coils/ use stronger magnet / 
tambah bilangan lilitan gegelung / 
guna magnet kuat

Increase force so rotate faster
Tambah daya supaya putar lebih
laju

Use diode and capacitor // 
rectification circuit / diod & 
kapasitor / litar rektifikasi

To change a.c to d.c current
Tukar a.u ke a.t



Current / arus elektrik



• The strength of magnetic field of the bar magnet are equal
     kekuatan medan magnet magnet bar sama        
• The number of turns of the coil: 10.2 > 10.1
      bilangan lilitan gegelung: 10.2 > 10.1
• The deflection of galvanometer pointer: 10.2 > 10.1
     Pesongan penunjuk galvanometer: 10.2 > 10.1



• The greater the number of turns of the coil, 
the greater the deflection of the 
galvanometer pointer. Semakin bertambah 
bilangan lilitan gegelung, semakin besar 
pesongan penunjuk galvanometer

• The greater the number of turns of the coil, 
the greater the rate of change of magnetic 
flux. Semakin besar bilangan lilitan 
gegelung, semakin besar kadar perubahan 
fluks magnet

• The rate of change of magnetic flux is 
directly proportional to the induced 
current/kadar perubahan fluks magnet 
berkadar terus dengan arus aruhan



• Rotate the coil
     putar gegelung
• It will cut the magnetic flux.
     Gegelung potong fluks magnet
• Produce induced current.
     Hasilkan arus aruhan





1st :Copper wire / dawai kuprum
2nd :Low resistance / rintangan rendah
3rd  :Thick diameter of wire / diameter dawai tebal
4th  :Low resistance / rintangan rendah
5th  :Use soft iron core / guna teras besi lembut
6th  :Easy to magnetized and demagnetized / mudah dimagnet 

dan dinyahmagnetkan
7th  :Use laminated core / guna teras berlamina
8th :Reduce eddy current/ kurang arus pusar
9th : wind secondary coil on the primary coil / lilit gegelung 

sekunder di atas gegelung primer
10th : Reduce the leakage of magnetic flux
          kurang kebocoran fluks magnet







• Height of magnet 10.1(b) is higher / 
ketinggian magnet 10.1(b) lebih tinggi

• Deflection of the galvanometer 10.2(b) is 
greater / pesongan jarum galvanometer 
10.2(b) lebih besar 

• The higher the magnet the greater the 
velocity / semakin tinggi magnet semakin 
laju magnet

• The higher the magnet the greater the 
deflection of the galvanometer/ semakin 
tinggi magnet semakin besar pesongan 
jarum galvanometer

• The faster the magnet, the greater the 
induced current/ semakin laju magnet, 
semakin besar arus aruhan

   



• The wheels turn the knob                    
roda memutarkan tombol

• The magnet rotates in the soft iron 
core magnet berputar di dalam 
teras besi lembut

• The magnetic field is cut                         
medan magnet /fluks magnet 
dipotong

• Induced current is produced                    
arus aruhan dihasilkan





Characteristics reason

Number of turns of primary coil > 
secondary coil// bilangan lilitan  
gegelung primer >NP > NS

Decrease output voltage// 
mengurangkan voltan output

Thick wire/ good conductor/ low 
resistance// dawai tebal/ 
rintangan rendah/konduktor yang 
baik

Reduce/low resitance/ reduce 
energy lost to heat// rintangan 
rendah/ reduce heat loss

Use soft iron core// teras besi 
lembut

Easy to magnetized & demagnetized// 
senang dimagnet & dinyahmagnetkan

Laminated core / teras berlamina / 
teras berlapis

Reduce Eddy current 
mengurangkan arus pusar

Wind secondary coil ontop on 
primary coil/ secondary coil overlap 
on primary coil// lilit gegelung 
sekunder ke atas gegelung primer

Reduce leakage of flux 
magnet// kurang kebocoran 
fluks magnet



• A current due to the change in the 
magnetic field / Penghasilan arus 
dalam suatu konduktor apabila 
berlaku perubahan fluks magnet



• same direction / / sama arah / both 
downward / kedua-dua ke bawah

• Number of turns 10.2 > 10.1 
     bilangan lilitan 10.2 > 10.1
• Deflection of galvanometer: 10.2 > 10.1 

pesongan penunjuk galvanometer:  
10.2 > 10.1



• Deflection of the pointer is directly proportional with 
the number of turns // pesongan penunjuk 
galvanometer berkadar terus dengan bilangan lilitan

• Induced current is directly proportional to the number of turns of 
wire // arus aruhan berkadar terus dengan bilangan lilitan dawai

• Faraday’s law / Hukum Faraday



• current flow produces electromagnet / pengaliran arus 
menghasilkan elektromagnet

• Changes of magnetic flux / cut magnetic flux 
     Mengubah fluks magnet / potong fluks magnet
• Changes of magnetic flux / cut magnetic flux 
     Mengubah fluks magnet / potong fluks magnet





M1: more magnet / strong magnet / powerful magnet // magnet 
kuat / Kuasa magnet lebih / tambah magnet
M2: more flux / magnetic field // lebih fluks / medan magnet lebih / 
strong Magnetic field / flux / flux kuat / medan magnet kuat
M3: curve magnet / magnet lengkung / concave magnet / magnet 
cekung.
M4: Radial magnetic field / concentrate magnetic field / flux / rate 

of cutting the flux is uniform / / medan magnet jejarian / 
menumpu medan magnet / fluks / kadar pemotongan fluks / 
medan magnet seragam.

M5: Thick wire / big diameter wire / wayar tebal / diameter wayar 
besar

M6: Low resistance / rintangan rendah



M6: Low resistance / rintangan rendah
M7: more turns wire // lilitan wayar banyak 
M8: cut more flux // pemotongan fluks / medan magnet lebih
M9: copper wire / wayar kuprum / wayar aluminium / 
         low resistivity of wire / kerintangan wayar rendah
M10: low resistance / rintangan rendah
M11: slip ring // gelang gelincir / cincin gelincir
M12: arah arus berubah // direction of current change.
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