Don Bosco catholic secondary and preparatory school 
  Grade 12 SEN. II        Physics handout (7)
  RLC – circuit and alternating current
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)    In all R, L and C, current is the same since they are in series. 
       V = VR + Vii - VCi              V = VR + (VL – VC)I .
        ZI = RI +(XL – XC)I              Z = R + (XL  - XC)i
               where   Z – impedance of the
 R LC – circuit.  In the RLC – circuit voltage and current are out
 of phase different from   . It depends on magnitudes of the
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)    inductive and capacitive reactances. The phase diagram is shown as follows.
  When, the phase angle is positive and 
                       the circuit is with phase lag.
                , the phase angle is negative and 
                      the circuit is with phase lead.
                 , phase angle is zero and the impedance is only resistance of the resistor.

  eg. 200Ω resistor, 0.3H inductor and 100µF capacitor are connected to a 120V of a source at the 
         frequency of 50Hz. Find a) impedance b) phase angle c)voltages of R, L and C.
 Solution:-   
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Average power in a.c circuit
   In the a.c circuit average power depends on root mean square values of voltage, current and phase
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)   angle. It is derived from its basic definition that is stated as
   power is the rate of doing work.    .
           dW = Pdt
   Instantaneously, PW = VI. Then dW=VIdt   
    where      a) V=V0sin(ꙍt) and I=I0sin(ꙍt-Ɵ) if there is phase lag.
                     b) V=V0sin (ꙍt+Ɵ) and I=I0sin (ꙍt) if there is phase lead.
      


     After some steps, total is obtained as  
   Average power, Pav   ,but     ,                                             
                                   Expression of average power in a.c circuit. 
      COS Ɵ  is called power factor. The power factor (cosƟ) is defined as the real power (Preal) per
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)    apparent power(Papp).
       . This is simplified to     	
     NB. If there is only a resistor or XL=XC, in the a.c circuit, then
              the average power is simply expressed as  .
    Generally in the a.c circuit, there are four types of powers, namely
      a) average power    b) apparent power     c) real power   d) ideal power.
    Average power:-power in a.c circuit, 
    Apparent power:- power in the resistor, 
   Real power:- Power in a resistor, 
   Ideal power:- power equal to the real power. This does exist when there is only a resistor 
                           or XL = XC in the a.c the a.c circuit.
  eg. 100Ω resistor, 0.8H inductor and 200µF capacitor are connected to 150V source in series at
        the frequency of 50Hz. Find a) inductive and capacitive reactances b) impedance c) current
       d) power factor e) apparent power f) real power.
Solution:- a) i.  Ω  
                         ii.      
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                      d)      
                    e)     
                      f)     
Assignment:-  ∗ Read your text book from page 268—309
                             ∗ Try to do the activities 7.1,7.2,…,7.15. At least read them and think 
                              ∗ Do all the exercises on pages 309 and 310 .
       This is the end of unit 7. Thank you
         ALEMU SENBETA  ------Physics teacher
          
            

