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Abstract:
· Aim of the experiment: is to find the range of values of the resistance where we can find the three damping cases, besides this experiment aims to find the values of T1/2 for those cases and the decay constant for the three cases. 

· Method used: by direct measurements of the decade box and time measurements from the CRO in an RLC circuit.
· Main result:
Theory:

The charge on a capacitor in a DC powered RLC circuit is 

Q (t) = A1eλ+t + A2eλ-t     (where A1 and A2 are constants)

                                                                           _                                                                                _
λ+= -(R/2L)+   (    (R/2L)2 – 1/LC          ,     λ- = -(R/2L) - (  (R/2L)2 – 1/LC

For these equations there are three cases we can study:

Case 1: overdamping :

 When:  (R/2L)2 >1/LC  in overdamping the charge and the voltage decay exponentially with time and the voltage across the capacitor is overdamped .

Case 2 : Critical damping:

When: (R/2L)2 = 1/LC  in this case under the square root is zero then:  
λ+= λ- = -(R/2L) 

the charge of the capacitor plates and the voltage across the capacitor plates take the following form:  Q(t)=Ae-Rt/2L + Bte-Rt/2L .    (where A and B are constants)

The critical damping is a boundary between the under damping and the over damping and in this case the charge and the voltage across the capacitor decay exponentially with time.

Case3:under damping

 When:  (R/2L)2 < 1/LC  (then under the square root will be negative) and the solution in this case is:  Q(t) = Q0e-αt cos(ω’t+Ф0)    where:
                                    _
ω  =   (1/LC – (R/2L)2    
this is a sinusoidal function with a decaying amplitude .

t1/2 is the time needed for the amplitude Q0e-αt to fall to half its initial value.
t1/2 = { 2L ln(2) } /R
Data and Analysis of the Results:
L = 10 mH     ,      C = 0.01 (F      ,R=20K  Ω
Underdamping:
Critical Damping:
Overdamping:
CLCULATION
Conclusion:

We obtained values close to the accurate results with some amount of errors due to the reading of the CRO's measurements as the divisions of the screen didn't give the precise reading and that depended on the personal estimation of fractions.
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