
 

Part A – Objective Questions 

Q. 

No. 
Question Marks BTL CO 

1 The power dissipated in 2 Ω resistor in the given circuit is: 

 
 

a)  0.18 W b) 8 W  c)  9.68 W d) 12.5 W 

1 3 1 

2 The current through 5 Ω resistor in the given interconnection of resistors is: 

 
 

a)  12 A b) 8 A  c)  3.43 A d) 4 A 

1 3 1 

3 Initially switch was at position 1 for a long time. It is moved from position 1 to 2 at 

t = 0. The capacitor voltage at 𝐕𝐜(𝐭 = 𝟎) and 𝐕𝐜(𝐭 = ∞) are respectively,  

 
 

a)  12 V & 50 V b) 20 V & 50 V  c)  0 V & 0 V d) 12 V & 0 V 

1 3 1 

4 A single-phase AC circuit is represented by the following voltage and current 

equations:  

𝐕̅ = 𝟏𝟎 𝐬𝐢𝐧(𝛚𝐭 + 𝟏𝟎°) 𝐕 

𝐈̅ = 𝟑 𝐜𝐨𝐬(𝛚𝐭 − 𝟐𝟎°) 𝐀 

The average power consumed by the circuit is: 
 

a)  26 W b) 1.5198 W  c)  13 W d) 7.5 W 

1 3 2 



 
5 The resulting RMS current in the given circuit is: 

 
 

a)  3.96 A 

(Leading) 

b) 2.8 A 

(Leading)  

c)  2.8 A 

(Lagging) 

d) 3.96 A 

(Lagging) 

1 3 2 

Part B – Descriptive Questions 

Q. 

No. 
Question Marks BTL CO 

 

6 Using superposition principle, determine the current IX as shown.  

 

5 3 

 

 

1 

 

 

           

 

𝐑𝐞𝐪 = ((𝟔 + 𝟒) || 𝟖) + 𝟓 + 𝟏𝟎 = 𝟏𝟗. 𝟒𝟒𝟒 𝛀 

𝐈 =
𝟏𝟓

𝟏𝟗. 𝟒𝟒𝟒
= 𝟎. 𝟕𝟕𝟏𝟒𝟓 𝐀 

𝐈𝐱|𝟏𝟓 𝐕 =
𝟎. 𝟕𝟕𝟏𝟒𝟓 × 𝟖

𝟖 + 𝟏𝟎
= 𝟎. 𝟑𝟒𝟐𝟗 𝐀 (𝐀 𝐭𝐨 𝐁)    − − −  𝟏 𝐌 

 

 

 

𝐈𝟐 =
𝟏 × 𝟏𝟎

𝟏𝟎 + 𝟗. 𝟒𝟒𝟒
= 𝟎. 𝟓𝟏𝟒𝟐𝟖 𝐀 

𝐎𝐫         𝐈𝐱|𝟏 𝐀 =
(𝐈𝟐)(𝟖)

𝟖 + 𝟏𝟎
= 𝟎. 𝟐𝟐𝟖𝟔 𝐀  (𝐀 𝐭𝐨 𝐁)      − − −  𝟏 𝐌 

 

 

𝐢𝟐 = 𝟐    (𝐢) 

−𝟐𝟑𝐢𝟏 + 𝟓𝐢𝟐 + 𝟖𝐢𝟑 = 𝟎    (𝐢𝐢) 

𝟖𝐢𝟏 + 𝟒𝐢𝟐 − 𝟏𝟖𝐢𝟑 = 𝟎    (𝐢𝐢𝐢)       − − −  𝟏. 𝟓 𝐌 

𝐢𝟑 = 𝟎. 𝟕𝟓𝟒𝟐 𝐀 

𝐈𝐱|𝟐 𝐀 = 𝐢𝟑 − 𝐢𝟐 = −𝟏. 𝟐𝟒𝟓𝟕 𝐀 (𝐀 𝐭𝐨 𝐁)      − − −  𝟏 𝐌  

𝐈𝐱 = 𝐈𝐱|𝟏𝟓 𝐕 + 𝐈𝐱|𝟏 𝐀 + 𝐈𝐱|𝟐 𝐀 = − 𝟎. 𝟔𝟕𝟒𝟐 𝐀     − − −  𝟎. 𝟓 𝐌 

 



 
7 Obtain Thevenin’s equivalent across the open terminals A & B of the circuit 

shown. Also determine the maximum possible power available across a load 

resistance if connected between terminals A & B. 

 

4 3 

 

 

1 

 

 

𝐎𝐧𝐞 𝐘 − ∆ 𝐨𝐫 ∆ − 𝐘 𝐜𝐨𝐧𝐯𝐞𝐫𝐬𝐢𝐨𝐧   − − −  𝟎. 𝟓 𝐌 

𝐑𝐓𝐇 = 𝟏𝟎 𝛀   − − −  𝟏 𝐌 

[ 
𝟑𝟎 −𝟏𝟎

−𝟏𝟎 𝟑𝟎
 ]  [ 

𝐢𝟏

𝐢𝟐
 ] = [ 

−𝟐𝟎
𝟔𝟎

 ]   − − −  𝟏 𝐌 

𝐢𝟏 = 𝟎 𝐀   𝐚𝐧𝐝 𝐢𝟐 = 𝟐 𝐀    − − −  𝟎. 𝟓 𝐌 

𝐕𝐓𝐇 = 𝐕𝐀𝐁 = (𝟐 × 𝟏𝟎) − 𝟏𝟎 =  𝟏𝟎 𝐕   − − −  𝟎. 𝟓 𝐌 

𝐏𝐌𝐚𝐱 =
𝟏𝟎𝟐

𝟒 × 𝟏𝟎
= 𝟐. 𝟓 𝐖    − − −  𝟎. 𝟓 𝐌 

 

8 Determine the node voltages V1, V2, V3 and power supplied by 6 A source in the 

given circuit. 

 

4 4 

 

 

1 

 

 

𝐒𝐨𝐮𝐫𝐜𝐞 𝐭𝐫𝐚𝐧𝐬𝐟𝐨𝐫𝐦𝐚𝐭𝐢𝐨𝐧      − − −  𝟎. 𝟓 𝐌                     

𝐕𝟏 (
𝟏

𝟔
+

𝟏

𝟐
+

𝟏

𝟏
) − 𝐕𝟐 (

𝟏

𝟔
+

𝟏

𝟏
) = −

𝟒𝟎

𝟔
    − − −  𝟏 𝐌 

−𝐕𝟏 (
𝟏

𝟔
+

𝟏

𝟏
) + 𝐕𝟐 (

𝟏

𝟔
+

𝟏

𝟏
+

𝟏

𝟓
) −𝐕𝟑 (

𝟏

𝟓
) =

𝟒𝟎

𝟔
+ 𝟔    − − −  𝟏 𝐌 

−𝐕𝟐 (
𝟏

𝟓
) +𝐕𝟑 (

𝟏

𝟓
+

𝟏

𝟑
) = 𝟏𝟎 − 𝟔    − − −  𝟏 𝐌 

𝐕𝟏 = 𝟏𝟎 𝐕,      𝐕𝟐 = 𝟐𝟎 𝐕,    𝐕𝟑 = 𝟏𝟓  𝐕    − − −  𝟎. 𝟓 𝐌   

𝐏𝟔 𝐀 =  (𝐕𝟐 − 𝐕𝟑) × 𝟔 = 𝟑𝟎 𝐖               



 
9 The output voltage waveform of a single-phase full wave controlled rectifier with 

sinusoidal input is as shown. Determine the RMS and Average values waveform 

considering α = π / 3 radians. 

 

4 3 2  

𝐕𝐀𝐕𝐆 =
𝟏

𝛑
∫ 𝟏𝟎 𝐬𝐢𝐧(𝛚𝐭)  𝐝(𝛚𝐭)

𝛑

𝛑
𝟑⁄

= 𝟒. 𝟕𝟓𝟓 𝐕      − − −  𝟏. 𝟓 𝐌 

𝐕𝐑𝐌𝐒 = √
𝟏

𝛑
∫(𝟏𝟎 𝐬𝐢𝐧(𝛚𝐭))𝟐 𝐝(𝛚𝐭)

𝛑

𝛑
𝟑⁄

= 𝟔. 𝟑𝟒𝟐 𝐕      − − −  𝟐. 𝟓 𝐌 

10 Obtain the supply voltage (V), total current, and power factor for the given 

single-phase AC circuit. 

 

4 3 2  

𝐈̅𝟏 =
𝟏𝟓

𝟓
=  𝟑 ∠𝟎° 𝐀  − − −  𝟎. 𝟓 𝐌 

𝐕̅𝐁𝐂 = 𝟑 ∠𝟎° × (𝟓 + 𝐣 𝟏𝟐) = 𝟑 ∠𝟎° × 𝟏𝟑 ∠𝟔𝟕. 𝟑𝟖° = 𝟑𝟗 ∠𝟔𝟕. 𝟑𝟖° 𝐕 − − −  𝟎. 𝟓 𝐌  

𝐈̅𝟐 =
𝟑𝟗 ∠𝟔𝟕. 𝟑𝟖°

𝟐𝟎 ∠ − 𝟗𝟎°
= 𝟏. 𝟗𝟓 ∠𝟏𝟓𝟕. 𝟑𝟖° 𝐀   − − −  𝟎. 𝟓 𝐌 

𝐈̅ = 𝐈̅𝟏 + 𝐈̅𝟐 = 𝟏. 𝟒𝟏𝟓 ∠𝟑𝟐° 𝐀   − − −  𝟏 𝐌     

𝐕̅𝐀𝐁 = 𝟏. 𝟒𝟏𝟓 ∠𝟑𝟐° × 𝟏𝟎 ∠𝟎° = 𝟏𝟒. 𝟏𝟓 ∠𝟑𝟐° 𝐕   − − −  𝟎. 𝟓 𝐌     

𝐕̅ = 𝟏𝟒. 𝟏𝟓 ∠𝟑𝟐° + 𝟑𝟗 ∠𝟔𝟕. 𝟑𝟖° = 𝟓𝟏. 𝟏𝟗𝟕 ∠𝟓𝟖. 𝟏𝟕𝟏° 𝐕   − − −  𝟎. 𝟓 𝐌     

𝐏𝐅 = 𝐜𝐨𝐬(𝟓𝟖. 𝟏𝟕𝟏 − 𝟑𝟐)° =  𝟎. 𝟖𝟗𝟕𝟓 𝐋𝐚𝐠𝐠𝐢𝐧𝐠   − − −  𝟎. 𝟓 𝐌     



 
11 Two impedances Z1 and Z2 are connected in series across 230 V, 50 Hz, single 

phase AC supply as shown. If the voltage V1 across Z1 is 𝟏𝟐𝟎 ∠𝟑𝟎°,  determine 

a) The value of impedance Z2 

b) Net resistance, and inductance & capacitance of the circuit.  

c) Power factor of the circuit.  

d) Reactive power drawn by the circuit. 

 

 

4 4 2  

𝐙̅𝟏 =  𝟏𝟓 ∠𝟒𝟎° 𝛀 = (𝟏𝟏. 𝟒𝟗𝟏 + 𝐣 𝟗. 𝟔𝟒𝟐) 𝛀 

𝐈̅ =
𝟏𝟐𝟎 ∠𝟑𝟎°

𝟏𝟓 ∠𝟒𝟎°
= 𝟖 ∠ − 𝟏𝟎° 𝐀    − − −  𝟎. 𝟓 𝐌 

𝐙̅ =
𝟐𝟑𝟎 ∠𝟎°

𝟖 ∠ − 𝟏𝟎°
= 𝟐𝟖. 𝟕𝟓 ∠𝟏𝟎° 𝛀 = (𝟐𝟖. 𝟑𝟏𝟑 + 𝐣 𝟓𝟎) 𝛀 − − −  𝟎. 𝟓 𝐌 

𝐙̅𝟐 = 𝟐𝟖. 𝟕𝟓 ∠𝟏𝟎° −  𝟏𝟓 ∠𝟒𝟎° = (𝟏𝟔. 𝟖𝟐𝟐 − 𝐣 𝟒. 𝟔𝟒𝟗) 𝛀 = 𝟏𝟕. 𝟒𝟓𝟑 ∠ − 𝟏𝟓. 𝟒𝟒𝟗° 𝛀    − − −  𝟏 𝐌 

𝐍𝐞𝐭 𝐫𝐞𝐬𝐢𝐬𝐭𝐚𝐧𝐜𝐞 =  𝐑𝐞(𝐙̅) =  𝟐𝟖. 𝟑𝟏𝟑 𝛀 

𝐈𝐧𝐝𝐮𝐜𝐭𝐢𝐯𝐞 𝐑𝐞𝐚𝐜𝐭𝐚𝐧𝐜𝐞 (𝐗𝐋) = 𝐈𝐦(𝐙̅𝟏) = 𝟗. 𝟔𝟒𝟐 𝛀  𝐚𝐧𝐝  𝐈𝐧𝐝𝐮𝐜𝐭𝐚𝐧𝐜𝐞 (𝐋) = 𝟑𝟎. 𝟔𝟗 𝐦𝐇   − − −  𝟎. 𝟓 𝐌       

𝐂𝐚𝐩𝐚𝐜𝐢𝐭𝐢𝐯𝐞 𝐑𝐞𝐚𝐜𝐭𝐚𝐧𝐜𝐞 (𝐗𝐂) = 𝐈𝐦(𝐙̅𝟐) = 𝟒. 𝟔𝟒𝟗 𝛀  𝐚𝐧𝐝  𝐂𝐚𝐩𝐚𝐜𝐢𝐭𝐚𝐧𝐜𝐞 (𝐂) = 𝟔𝟖𝟒. 𝟔𝟖𝟒 𝛍𝐅   − − −  𝟎. 𝟓 𝐌    

𝐏𝐅 =  𝐜𝐨𝐬 𝟏𝟎° = 𝟎. 𝟗𝟖𝟓 𝐋𝐚𝐠𝐠𝐢𝐧𝐠   − − −  𝟎. 𝟓 𝐌    

𝐐 = 𝟐𝟑𝟎 × 𝟖 × 𝐬𝐢𝐧 𝟏𝟎° = 𝟑𝟏𝟗. 𝟓𝟏𝟑 𝐕𝐀𝐑  (𝐋𝐚𝐠𝐠𝐢𝐧𝐠)   − − −  𝟎. 𝟓 𝐌 

 


