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Exercise 1 : 

    Let be a sinusoidal voltage with an RMS value U = 15 V and a period T = 1 ms. 

1- Calculate its maximum value, frequency and pulsation. 

2- Express the instantaneous voltage as a function of time. This voltage is equal to 10 V at 

the initial instant. 

3- Determine the complex amplitude of this voltage. 

 

Exercise 2 : 

   Determine by the complex method, the sum of the three voltages defined by their effective 

values and their initial phases: U1 (55V, 90 ), U2 (75V, 45 ), U3 (100V, 0 ). 

 

Exercise 3 : 

    Consider the circuit shown below where U is the complex representation of a sinusoidal 

voltage with an effective value Ueff = 100 V and a frequency of 50 Hz. 

The components of this circuit are directly characterized by the value of their complex 

impedance. 

1. Calculate the equivalent impedance of the circuit. 

2. Calculate the modulus and phase of the equivalent impedance. 

3. Calculate the maximum value Im of the current I, 
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Correction 1 : 

                            {
𝑼𝒆𝒇𝒇 = 𝟏𝟓𝑽

𝑻 = 𝟏 𝒎𝒔
 

 

1- Calculate the maximum value of voltage, frequency and pulsation : 

𝑈𝑚𝑎𝑥 = 𝑈𝑚 = 𝑈𝑒𝑓𝑓√2 = 1.41𝑥15 = 21.21 𝑉 

𝑓 =
1

𝑇
=

1

10−3
= 103𝐻𝑧 = 1𝐾𝐻𝑧. 

𝜔 = 2𝜋𝑓 = 2.3.14.1000 = 6280 𝑟𝑎𝑑/𝑠 

2. Express instantaneous voltage : 

     The instantaneous value of the voltage is written in the following form : 

     U(t) = Umcos(t + ),  = ?, 

     U(t=0) = 10 = 21.21cos𝜑  cos𝜑 = 10/21.21 = 0.4717 

       = arccos(0.4717) = 1.08 rad. 

    U(t) = 21.21cos(6280t + 1.08). 

3. The complex amplitude of this voltage  

      U(t)  𝑈= 21.21ej(6280t+1.08) 

Correction 2 : 

1. The sum of the three voltages : 

U1 (55V, 90°), U2(75V, 45°), U3(100V, 0°) 

 Each voltage can be written in the instant form : 

U(t) = UmCos(ω(0)+φ) 

 It can be associated with a complex number : 

𝑈 = 𝑈𝑚𝑒𝑗(𝜔𝑡+𝜑) = 𝑈𝑚[cos(𝜔𝑡 + 𝜑) + 𝑗𝑠𝑖𝑛(𝜔𝑡 + 𝜑)] 

 To facilitate the calculations, we reduce the expression of the complex number : 

𝑈 = 𝑈𝑚𝑒𝑗𝜑 = 𝑈𝑚[𝑐𝑜𝑠𝜑 + 𝑠𝑖𝑛𝜑] 

 

     

The sum of tensions 

The argument is obtained by the relation: 
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Correction 3 : 

1. The argument is obtained by the relation :  

 
 

 


