
Power Electronics (ELEC-E8412)  

Exercise# 03 with solution 

 

 

Question No. 1  

A half wave rectifier with a load of 100 kΩ and a parallel capacitor. The source is 120 V  

RMS. Find the peak-to-peak ripple in the output voltage when ∝=0.527 rad and,  

 

a) For 400 𝝁F: 

We check 𝜔RC, 

𝜔𝑅𝐶 = 2𝜋𝑓𝑅𝐶 

𝜔RC = 2 x 3.14 x 60 x 100 x 103x 400 x 10−6 

𝜔RC = 15072 ≫ 1 

So, we use approximate formula, 

 

b) 2 𝜇F capacitor. 

We check 𝜔RC, 

𝜔𝑅𝐶 = 2𝜋𝑓𝑅𝐶 

𝜔RC = 2 x 3.14 x 60 x 100 x 103x 2 x 10−6 

𝜔RC = 75.36 > 1 

So, we can use exact formula, 



∆𝑉0 = 𝑉𝑚 (1 − 𝑠𝑖𝑛 ∝) 

∆𝑉0 = 169.7 (1 − 𝑠𝑖𝑛0.527) 

∆𝑉0 = 84.35 𝑉 

Question No. 2  

A half wave rectifier has a 120 V-RMS, 60 Hz AC source. The load is 750 𝛺. Find,  

a) Value of filter capacitance to keep the peak-to-peak voltage ripple less than 2 V.  

b) Peak diode current.  

Solution: 

 

 

 

 



 

Question No. 3  

The half wave rectifier with RC load has a 200 V-RMS source at 60 Hz, R = 100 Ω, C =  

100 uF, ∝ = 0.843 rad. Find the following,  

 

a) Peak to peak voltage.  

b) Peak diode current.  

c) Value of capacitor such that the output ripples are 10% of Vm. 

Solutions: 

 

 



 

 

 

 

 

Question No. 4  

A half wave-controlled rectifier has a 120 V-RMS, 60 Hz AC source. The load resistance  

is 100 Ω and the delay angle is 45 degrees. Find,  

 

a) Average voltage across the load.  

b) Power absorbed by the load.  

c) Power factor seen by the source. 

 

Solution: 



 

 

 


