
1 The voltage source V1 is such that when it is connected to a 2 kΩ resistor, a current of 2 mA flows as shown in the 

Fig. B. In the Fig. A, the voltage Vx is: 

 
 

a)  5 V b) – 5 V  c)  – 3 V d) 3 V 

2 The current through 6 Ω resistor in the given circuit is: 

 
 

a)  2 A (bottom to top) b) 2.6 A (top to bottom)  c)  2.6 A (bottom to top) d) 4 A (top to bottom) 

3 Three identical voltage sources are connected (separately) to a single circuit element: a resistor, a capacitor, and 

an inductor. The current amplitude is then measured as a function of frequency. Which one of the following curves 

corresponds to an inductive circuit? 

 
 

a) x 

b) y 

c) z 

d) Can’t be ascertained with given information 

4 In an AC circuit, the supply voltage and resulting current are expressed by: 

𝐕̅ = 𝟏𝟎𝟎 𝐬𝐢𝐧(𝟏𝟎𝟎𝛑𝐭 + 𝟐𝟒°) 𝐕 

𝐈̅ = 𝟓 𝐜𝐨𝐬(𝟏𝟎𝟎𝛑𝐭 + 𝟓°) 𝐀 

The impedance of the load as well as its nature is 
 

a) 18.9 – j 6.5 Ω → Leading load 

b) 18.9 + j 6.5 Ω → Lagging load 

c) 6.5 + j 18.9 Ω → Lagging load 

d) 6.5 – j 18.9 Ω → Leading load 

5 A sinusoidal AC voltage of 𝟏𝟏𝟎 ∠𝟎° 𝐕 is applied across a series RLC circuit with R = 100 Ω, XL = 10 Ω and XC = 40 

Ω.  The reactive power of the circuit is: 
 

a)  33.3 VAR (Leading) b) 111 VAR (Leading)  c)  33.3 VAR (Lagging) d) 116 VAR (Lagging) 

 



6 Using superposition principle, determine the current I0 as shown.  

 

𝐖𝐢𝐭𝐡 𝟔 𝐕 𝐬𝐨𝐮𝐫𝐜𝐞 𝐚𝐥𝐨𝐧𝐞 

[
𝟕 −𝟒 −𝟐

−𝟒 𝟏𝟓 −𝟔
−𝟐 −𝟔 𝟏𝟏

] [

𝐢𝟏

𝐢𝟐

𝐢𝟑

] = [
𝟎
𝟎
𝟔

]         − − −  𝟏. 𝟓 𝐌 

𝐢𝟏 = 𝟎. 𝟓𝟔𝟕𝟒  𝐀,      𝐢𝟐 = 𝟎. 𝟓𝟐𝟓𝟒  𝐀,       𝐢𝟑 = 𝟎. 𝟗𝟑𝟓𝟐  𝐀 

𝐈𝟎 : 𝟔 𝐕 = (𝐢𝟏 − 𝐢𝟑) = − 𝟎. 𝟑𝟔𝟕𝟖 𝐀         − − −  𝟎. 𝟓 𝐌 

𝐖𝐢𝐭𝐡 𝟐 𝐀 𝐬𝐨𝐮𝐫𝐜𝐞 𝐚𝐥𝐨𝐧𝐞 

[
𝟕 −𝟒 −𝟐

−𝟒 𝟏𝟓 −𝟔
−𝟐 −𝟔 𝟏𝟏

] [

𝐢𝟏

𝐢𝟐

𝐢𝟑

] = [
𝟐
𝟎
𝟎

]         − − −  𝟏. 𝟓 𝐌 

𝐢𝟏 = 𝟎. 𝟒𝟓𝟏𝟖𝟒  𝐀,      𝐢𝟐 = 𝟎. 𝟏𝟗𝟔𝟏𝟓  𝐀,       𝐢𝟑 = 𝟎. 𝟏𝟖𝟗𝟏𝟒  𝐀 

𝐈𝟎 : 𝟐 𝐀 = (𝐢𝟏 − 𝐢𝟑) = 𝟎. 𝟐𝟔𝟐𝟕 𝐀         − − −  𝟎. 𝟓 𝐌 

𝐈𝟎 = 𝐈𝟎 : 𝟔 𝐕 + 𝐈𝟎  :𝟐 𝐀 =  − 𝟎. 𝟏𝟎𝟓𝟏 𝐀         − − −  𝟏 𝐌 

7 For the network shown, determine 

A) The value of RL that absorbs maximum power from the circuit. 

B) The corresponding power under the above condition. 

 

𝐕𝐓𝐡 = −(𝟐 × 𝟏𝟎) + 𝟐𝟎 + (𝟏𝟎 × 𝟎. 𝟓) = 𝟓  𝐕          − − −  𝟐 𝐌 

𝐅𝐨𝐫 𝐏𝐦𝐚𝐱 :     𝐑𝐋 = 𝐑𝐓𝐡 =  (𝟏𝟎 ∥ 𝟏𝟎) + (𝟏𝟎 ∥ 𝟏𝟎) = 𝟏𝟎  𝛀        − − −  𝟏. 𝟓 𝐌 

𝐏𝐦𝐚𝐱 =  
𝐕𝐓𝐡

𝟐

𝟒 𝐑𝐓𝐡

 = 𝟎. 𝟔𝟐𝟓  𝐖          − − −  𝟎. 𝟓 𝐌 

8 In the circuit shown, the switch was initially open for a long. It is closed at t = 0. Obtain inductor current at t > 0. Also 

determine the value of inductor current after 2 time constant.   

 

𝐢𝐋(𝐢𝐧𝐢𝐭𝐢𝐚𝐥) = 𝟎  𝐀  (𝐬𝐰𝐢𝐭𝐜𝐡 𝐨𝐩𝐞𝐧)       − − −  𝟎. 𝟓 𝐌 

𝐢𝐋(𝐬𝐭𝐞𝐚𝐝𝐲) = 𝟐. 𝟓  𝐀  (𝐬𝐰𝐢𝐭𝐜𝐡 𝐜𝐥𝐨𝐬𝐞𝐝)       − − −  𝟎. 𝟓 𝐌 

𝛕 = 𝟎. 𝟎𝟏𝟓
𝟔⁄ = 𝟐. 𝟓  𝐦𝐬        − − −  𝟏 𝐌 

𝐢𝐋(𝐭) = 𝟐. 𝟓(𝟏 − 𝐞−𝟒𝟎𝟎 𝐭)  𝐀        − − −  𝟏 𝐌 

𝐢𝐋(𝟓 𝐦𝐬) = 𝟐. 𝟏𝟔𝟐  𝐀        − − −  𝟏 𝐌 



9 Obtain the Average and RMS values of the voltage waveform below if the amplitude (X) is 10 V. 

 

𝐄𝐪𝐮𝐚𝐭𝐢𝐨𝐧:  {
 𝐯 = 𝟏𝟎 𝐭                          𝟎 < 𝐭 < 𝟏
 𝐯 = 𝟐𝟎 − 𝟏𝟎 𝐭                𝟏 < 𝐭 < 𝟐
 𝐯 = 𝟎                                𝟐 < 𝐭 < 𝟑

 }        − − −  𝟏 𝐌 

𝐕𝐀𝐕𝐆 =
𝟏

𝟑
[∫(𝟏𝟎 𝐭) 𝐝𝐭 + ∫(𝟐𝟎 − 𝟏𝟎 𝐭) 𝐝𝐭 

𝟐

𝟏

+ ∫(𝟎) 𝐝𝐭 

𝟑

𝟐

𝟏

𝟎

] = 𝟑. 𝟑𝟑𝟑  𝐕      − − −  𝟏. 𝟓 𝐌 

𝐕𝐑𝐌𝐒 = √
𝟏

𝟑
[∫(𝟏𝟎 𝐭)𝟐 𝐝𝐭 + ∫(𝟐𝟎 − 𝟏𝟎 𝐭)𝟐 𝐝𝐭 

𝟐

𝟏

+ ∫(𝟎)𝟐 𝐝𝐭 

𝟑

𝟐

𝟏

𝟎

] = 𝟒. 𝟕𝟏𝟒  𝐕      − − −  𝟏. 𝟓 𝐌 

10 Two impedances of 𝟐𝟎 ∠− 𝟒𝟓° Ω and 𝟑𝟎 ∠ 𝟑𝟎° Ω are connected in series across a certain supply and the resulting 

current (i) is found to be 10 A. If the supply voltage remains unchanged, obtain the supply current when the 

impedances are connected in parallel. 

 

𝐋𝐞𝐭      𝐈̅ = 𝟏𝟎 ∠ 𝟎°   𝐀       − − −  𝟎. 𝟓 𝐌 

𝐙̅𝐓 = (𝐙̅𝟏  + 𝐙̅𝟐) = 𝟒𝟎. 𝟏𝟑𝟐 ∠ 𝟏. 𝟐𝟐𝟓°   𝛀        − − −  𝟏 𝐌 

𝐕̅ = 𝐈̅ ×  𝐙̅𝐓 =  𝟒𝟎𝟏. 𝟑𝟐 ∠ 𝟏. 𝟐𝟐𝟓°   𝐕        − − −  𝟎. 𝟓 𝐌 

𝐙̅𝐓−𝐍𝐞𝐰 =
𝐙̅𝟏 𝐙̅𝟐

𝐙̅𝟏 + 𝐙̅𝟐

= 𝟏𝟒. 𝟗𝟓𝟏 ∠ − 𝟏𝟔. 𝟐𝟐𝟓°   𝛀         − − −  𝟏. 𝟓 𝐌 

𝐈̅𝐍𝐞𝐰 =
𝐕̅

𝐙̅𝐓−𝐍𝐞𝐰

=  𝟐𝟔. 𝟖𝟒𝟐 ∠ 𝟏𝟕. 𝟒𝟓°   𝐀         − − −  𝟎. 𝟓 𝐌 

11 A 240 V, 50 Hz source supplies a parallel combination of a 5 KW heater and a 25 KVA induction motor whose power 

factor is 0.82 lagging. Determine:  

(a) the system apparent power  

(b) the system reactive power, and 

(c) the value of the capacitor required to adjust the system power factor to 0.95 lagging.  

𝐏𝟏 = 𝟓  𝐊𝐖         

𝐏𝟐 = 𝐒𝟐 𝐜𝐨𝐬 ∅𝟐 = 𝟐𝟓 × 𝟎. 𝟖𝟐 =  𝟐𝟎. 𝟓  𝐊𝐖 

𝐏𝐓 = 𝟐𝟓. 𝟓  𝐊𝐖        − − −  𝟎. 𝟓 𝐌  

𝐐𝟏 = 𝟎  𝐊𝐕𝐀𝐑 

𝐐𝟐 = 𝟐𝟓 × 𝐬𝐢𝐧 (𝐜𝐨𝐬−𝟏 𝟎. 𝟖𝟐) = 𝟏𝟒. 𝟑𝟏  𝐊𝐕𝐀𝐑 

𝐐𝐓 = 𝟏𝟒. 𝟑𝟏  𝐊𝐕𝐀𝐑  (𝐋𝐚𝐠𝐠𝐢𝐧𝐠)        − − −  𝟎. 𝟓 𝐌 

𝐒𝐓 = √𝟐𝟓. 𝟓𝟐 + 𝟏𝟒. 𝟑𝟏𝟐 =  𝟐𝟗. 𝟐𝟒𝟏   𝐊𝐕𝐀        − − −  𝟏 𝐌 

𝐜𝐨𝐬 ∅ 𝐍𝐞𝐰 = 𝟎. 𝟗𝟓  𝐋𝐚𝐠𝐠𝐢𝐧𝐠      𝐨𝐫    ∅𝐍𝐞𝐰 = 𝟏𝟖. 𝟏𝟗𝟓° 

𝐐 𝐍𝐞𝐰 =  𝟐𝟓. 𝟓 × 𝐭𝐚𝐧 𝟏𝟖. 𝟏𝟗𝟓° = 𝟖. 𝟑𝟖𝟏𝟓  𝐊𝐕𝐀𝐑  (𝐋𝐚𝐠𝐠𝐢𝐧𝐠)        − − −  𝟎. 𝟓 𝐌 

𝐐𝐂 = 𝐐𝐓 − 𝐐 𝐍𝐞𝐰 = 𝟓. 𝟗𝟐𝟖𝟓  𝐊𝐕𝐀𝐑  (𝐋𝐞𝐚𝐝𝐢𝐧𝐠)        − − −  𝟎. 𝟓 𝐌 

𝐗𝐂 =
𝟐𝟒𝟎𝟐

𝐐𝐂

= 𝟗. 𝟕𝟏𝟔  Ω        − − −  𝟎. 𝟓 𝐌 

𝐂 =  
𝟏

𝟐𝛑 𝐟 𝐗𝐂

= 𝟑𝟐𝟕. 𝟔𝟏𝟒 𝛍𝐅        − − −  𝟎. 𝟓 𝐌 

 


