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 SECTION A : 80 MARKS 

BAHAGIAN A : 80 MARKAH 

 

INSTRUCTION:  

This section consists of FOUR (4) subjective questions. Answer ALL questions. 

ARAHAN : 

Bahagian ini mengandungi EMPAT (4) soalan subjektif. Jawab SEMUA soalan. 

 

                                                      

QUESTION 1 

SOALAN 1 

 

(a) List FOUR (4) sources of Alternating Current (AC). 

Senaraikan EMPAT (4) sumber Arus Ulang Alik (AU). 

 

[4 marks] 

 [4 markah] 

 

(b) Convert from AC voltage equation V= 20 𝑠𝑖𝑛 (ɷ𝑡 + 𝜋/2)volt and  

V= 12 𝑠𝑖𝑛 (ɷ𝑡 − 𝜋/2)𝑣𝑜𝑙𝑡  to AC voltage waveform. 

Tukarkan persamaan voltan AU   V= 20 𝑠𝑖𝑛 (ɷ𝑡 + 𝜋/2)volt dan  

V= 12 𝑠𝑖𝑛 (ɷ𝑡 − 𝜋/2)𝑣𝑜𝑙𝑡 ke gelombang voltan AU. 

                                                 

                                                                                                          [6 marks] 

                                                                                                        [6 markah] 

 

(c) An alternating voltage equation is given by V=  100 𝑠𝑖𝑛 (100𝜋𝑡 + 0.25)𝑉. 

Calculate the value of amplitude, frequency, phase angle in degree and the voltage 

when t=5.5ms. 

Satu persamaan voltan ulang alik diberi oleh V=  100 𝑠𝑖𝑛 (100𝜋𝑡 + 0.25) V. 

Kirakan nilai amplitud, frekuensi, sudut fasa dalam darjah dan voltan apabila 

masa, t=5.5ms 

[10 marks] 

[10 markah]                                                                                           

 

CLO1 

 

CLO1 

 

CLO1 
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QUESTION 2 

SOALAN 2 

 

(a) With the aid of a waveform diagram, explain the relationship between current 

and voltage for a purely resistive and a purely inductive in an alternating current 

(AC) circuit.  

Dengan bantuan gambarajah gelombang, jelaskan hubungan antara arus dan 

voltan untuk rintangan tulen dan induktif tulen dalam litar arus ulang alik (AU).  

 

[5 marks] 

 [5 markah] 

 

(b) Visualize a phasor diagram to represent the relationship between current and 

voltage for a purely resistive AC circuit, a purely inductive AC circuit and 

purely capacitive AC circuit. 

Visualisasikan gambar rajah fasor untuk mewakili hubungan antara arus dan 

voltan untuk litar AC rintangan tulen, litar AC aruhan tulen dan litar AC 

kapasitif tulen. 

 

           [5 marks] 

                                                                                                            [5 markah] 

 

 

 

 

 

 

 

 

 

 

CLO1 

 

CLO1 
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(c) Based on Figure A2 (c), a series resonance circuit consisting of a resistor of 

25Ω, a capacitor of 120nF and an inductor of 100mH is connected across a 

sinusoidal supply voltage which has a constant output of 200V at all 

frequencies. Calculate the resonant frequency, the current at resonance, the 

voltage across the inductor and capacitor at resonance and the quality factor of 

the circuit. 

Berdasarkan rajah A2 (c), satu litar resonans sesiri yang terdiri daripada 

perintang 25Ω, pemuat 120nF dan pearuh 100mH disambungkan ke voltan 

bekalan sinusoidal yang mempunyai keluaran tetap 200V pada semua 

frekuensi. Kirakan frekuensi salun, arus ketika salun, voltan merintangi pearuh 

dan pemuat ketika salun dan faktor kualiti dalam litar.  

 

 

Figure A2 (c) / Rajah A2 (c) 

 

[10 marks] 

          [10 markah] 

 

 

 

 

 

 

 

 

 

 

CLO1 
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QUESTION 3 

SOALAN 3 

 

(a) List FOUR (4) types of transformer. 

Senaraikan EMPAT (4) jenis transformer. 

[4 marks] 

 [4 markah] 

 

(b) Explain THREE (3) main parts of a transformer and its functions. 

Terangkan  TIGA (3) bahagian utama sebuah transformer dan fungsinya.                                                         

                                                                                                             [6 marks] 

                                                                                                           [6 markah] 

 

(c) Referring to the figure A3 (c), calculate the value of primary voltage (VP) 

secondary voltage (Vs), primary current (IP) and secondary current (Is)  

 

Merujuk rajah A3(c), kirakan nilai voltan primer (VP), voltan sekunder (Vs), 

arus primer (IP) dan arus sekunder (Is)  

 

 

 

                                             

Figure A3(c)/ Rajah A3(c) 

 

 [10 marks] 

                                                                                                          [10 markah] 

 

 

 

CLO1 

 

CLO1 

 

CLO1 
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QUESTION 4 

SOALAN 4 

 

(a) Express the phenomenon of RLC series resonance by using resonance curve.  

Terangkan fenomena resonans dengan menggunakan lenkung resonans.  

[5 marks] 

 [5 markah] 

 

 

(b) Discuss the DELTA connection in a three-phase system using appropriate circuit 

diagram. 

DELTA dikenali sebagai sambungan sarang. Bincangkan sambungan DELTA di 

dalam sistem tiga fasa dengan menggunakan gambar rajah litar yang sesuai. 

                                                        

                                                                                                              [5 marks] 

                                                                                                            [5 markah] 

 

 

(c) A three-phase load are connected to 415V, 50Hz voltage supply. Each phase    

consists of 20Ω resistor which connected in series with 300mH inductor in Delta 

Connection. Calculate the phase and line current.  

 

Satu beban tiga fasa disambungkan dengan 415V, 50Hz bekalan voltan. Setiap 

fasa mengandungi 20Ω perintang yang disambungkan secara siri dengan 

300mH induktor dalam Sambungan Delta. Kirakan arus fasa dan arus talian 

 [10 marks] 

[10 markah] 

 

 

 

 

  

CLO1 

 

CLO1 

 

CLO1 

 



SULIT                                                                                     DET20033: ELECTRICAL CIRCUITS 

 

 7 SULIT 

 

 

SECTION B : 20 MARKS 

BAHAGIAN B :20 MARKAH 

 

INSTRUCTION:  

This section consists of ONE (1) essay question. Answer the question. 

 

ARAHAN: 

Bahagian ini mengandungi SATU (1) soalan esei. Jawab soalan tersebut. 

 

QUESTION 1 

SOALAN 1 

 

A coil with an inductance of 314.8mH and resistance of 60Ω is connected in parallel 

with a 15µF capacitor across 200V, 50Hz supply.  Calculate the current flowing through 

the capacitor, the current in the coil, the circuit impedance, the supply current and the 

power consumed. 

Satu gegelung yang mempunyai kearuhan 314.8mH dan rintangan 60Ω disambungkan 

secara selari dengan 15µF kapasitor merentasi bekalan 200V, 50Hz. Kira arus di 

dalam kapasitor, arus di dalam gelung, galangan litar, arus bekalan dan kuasa yang 

telah digunakan. 

[20 marks] 

[20 markah] 

 

 

 

 

 

 

 

SOALAN TAMAT 

 

CLO1 

 



LAMPIRAN  

SENARAI FORMULA 

 

𝑽𝑷 = √𝟐 × 𝑽𝒓𝒎𝒔 𝒗(𝒕) = 𝑽𝑷𝒔𝒊𝒏(𝝎𝒕 ± 𝜽) 𝑿𝑳 = 𝟐𝝅𝒇𝑳 

𝑰𝑷 = √𝟐 × 𝑰𝒓𝒎𝒔 𝑖(𝑡) = 𝐼𝑃𝑠𝑖𝑛(𝜔𝑡 ± 𝜃) 
𝑋𝐶 =

1

2𝜋𝑓𝐶
 

𝑽𝑷𝑷 = 𝟐𝑽𝑷 
𝑍𝑇 =  √𝑅2 + 𝑋𝑒𝑞

2  

𝑖𝑓 𝑋𝐿 > 𝑋𝐶 ;    𝑋𝑒𝑞 = 𝑋𝐿 − 𝑋𝐶  

𝑖𝑓 𝑋𝐶 > 𝑋𝐿;    𝑋𝑒𝑞 = 𝑋𝐶 − 𝑋𝐿 

𝑰𝑷𝑷 = 𝟐𝑰𝑷 𝑆 = 𝐼𝑉 

𝑆 = 𝐼2𝑍 
𝐼𝑇 =

𝑉𝑆

𝑍𝑇
 

𝑽𝒓𝒎𝒔 =
𝑽𝑷

√𝟐
 

𝑃 = 𝐼𝑉𝑐𝑜𝑠 𝜃 

𝑃 = 𝐼2𝑅 

𝜃 = cos−1 𝑃𝐹 

𝑰𝒓𝒎𝒔 =
𝑰𝑷

√𝟐
 

𝑄 = 𝐼𝑉𝑠𝑖𝑛 𝜃 

𝑄 = 𝐼2|𝑋𝐶 − 𝑋𝐿| 
𝜃 = tan−1 (

𝑋𝐶 − 𝑋𝐿

𝑅
) 

𝜃 = tan−1 (
𝑉𝐶 − 𝑉𝐿

𝑉𝑆
) 

𝑽𝒂𝒗𝒆 =
𝟐𝑽𝑷

𝝅
 𝐼𝑇 = √𝐼𝑅

2 + (𝐼𝐶 − 𝐼𝐿)2 cos 𝜃 =
𝑅

𝑍
 

𝑰𝒂𝒗𝒆 =
𝟐𝑰𝑷

𝝅
 𝑍𝑇 =

𝑉𝑆

𝐼𝑇
 

𝑉𝑅 = 𝐼𝑅 

𝑻 =
𝟏

𝒇
 

𝑻 =
𝟐𝝅

𝝎
 

𝜃 = tan−1 (
𝐼𝐶 − 𝐼𝐿

𝐼𝑅
) 

𝑉𝐿 = 𝐼𝑋𝐿 

𝒇 =
𝟏

𝑻
 

𝒇 =
𝝎

𝟐𝝅
 

𝑓
𝑟

=
1

2𝜋
√

1

𝐿𝐶
−

𝑅2

𝐿2  

𝑉𝐶 = 𝐼𝑋𝐶  

𝒁𝑻 =  √𝑹𝟐 + 𝑿𝒆𝒒
𝟐 =  √𝑹𝟐 + 𝟎 = 𝑹 𝐵𝑊 = 𝑓𝐻 − 𝑓𝐿 =

𝑓𝑟

𝑄
 

𝑰𝑻 =
𝑽𝑺

𝑹
 𝑓𝐿 = 𝑓𝑟 −

𝐵𝑊

2
 𝑓𝐻 = 𝑓

𝑟
+

𝐵𝑊

2
 

𝜽 = 𝐜𝐨𝐬−𝟏 𝑷𝑭 = 𝐜𝐨𝐬−𝟏 𝟏 = 𝟎°  



𝜽 = 𝐭𝐚𝐧−𝟏 (
𝑿𝑪 − 𝑿𝑳

𝑹
) = 𝐭𝐚𝐧−𝟏 (

𝟎

𝑹
) = 𝟎° 

𝜽 = 𝐭𝐚𝐧−𝟏 (
𝑽𝑪 − 𝑽𝑳

𝑽𝑺
) = 𝐭𝐚𝐧−𝟏 (

𝟎

𝑽𝑺
) = 𝟎° 

 

𝐜𝐨𝐬 𝜽 =
𝑹

𝒁
=

𝑹

𝑹
= 𝟏 𝜂 =

𝑁1

𝑁2
=

𝑉1

𝑉2
=

𝐼2

𝐼1
 

𝒇𝒓 =
𝟏

𝟐𝝅√𝑳𝑪
 𝑉2 =

𝑁2

𝑁1
× 𝑉1 

𝑉2 =
𝑃2

𝐼2
 

𝑸 =
𝑿𝑳

𝑹
=

𝟏

𝑹
√

𝑳

𝑪
=

𝒇𝒓

𝑩𝑾
 

𝑉1 =
𝑁1

𝑁2
× 𝑉2 

𝑉1 =
𝑃1

𝐼1
 

𝑰𝟏 =
𝑵𝟐

𝑵𝟏

× 𝑰𝟐 𝐼2 =
𝑉2

𝑅𝐿
 

 

𝑆1 = 𝑆2 

𝐼1𝑉1 = 𝐼2𝑉2 

𝒁𝑷 =  √𝑹𝟐 + 𝑿𝒆𝒒
𝟐  

𝒊𝒇 𝑿𝑳 > 𝑿𝑪;    𝑿𝒆𝒒 = 𝑿𝑳 − 𝑿𝑪 

𝒊𝒇 𝑿𝑪 > 𝑿𝑳;    𝑿𝒆𝒒 = 𝑿𝑪 − 𝑿𝑳 

 

𝒁𝑷 =
𝑽𝑷

𝑰𝑷

 

𝑃1 = 𝐼1𝑉1 

𝑃2 = 𝐼2𝑉2      𝑜𝑟     𝑃2 = 𝐼2
2𝑅𝐿     

𝑃1 = 𝑃2 

𝑽𝑳 = 𝑽𝑹𝒀 = 𝑽𝒀𝑩 = 𝑽𝑩𝑹 

𝑽𝑳 = √𝟑 𝑽𝑷 

𝑉𝐿 = 𝑉𝑅𝑌 = 𝑉𝑌𝐵 = 𝑉𝐵𝑅 

𝑉𝐿 = 𝑉𝑃 

𝑆 = 3 𝐼𝑃𝑉𝑃 

𝑆 = √3 𝐼𝐿𝑉𝐿 

𝑽𝑷 = 𝑽𝑹 = 𝑽𝒀 = 𝑽𝑩 

𝑽𝑷 =
𝑽𝑳

√𝟑
 

𝑉𝑃 = 𝑉𝐿 
𝑃 = 3 𝐼𝑃𝑉𝑃 cos 𝜃 

𝑃 = √3 𝐼𝐿𝑉𝐿 cos 𝜃 

𝑰𝑷 =
𝑽𝑷

𝒁𝑷
 

𝑰𝑷 = 𝑰𝑳 

𝐼𝑃 =
𝑉𝑃

𝑍𝑃
 

𝐼𝑃 =
𝐼𝐿

√3
 

𝑰𝑳 = 𝑰𝑷 𝐼𝐿 = √3 𝐼𝑃 

 


