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Notework / lectures: Look at expression for impedance of capacitor.
Freq. in denominator implies impedance is inversely proportional to freq. so as
freq. increases, the impedance decreases.

Notework / lecture derivation of LCR complex impedance.

Notework / lecture details about the phases etc.

oL - y
Use standard equation for phase difference ¢: i.e. tand = __ /oC
(n.b. convert fto ) R

Answer: ¢ =37° = 0.65 rads.

At resonance, W, = %/ﬁ =63 rads /s therefore f, = 10.1 Hz
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Expression for average power: P Ay = i COoS (I)

2

which at resonance reduces to _ Vo and gives Pov =289 W
Av T
2R
oL . .
Use Q=——- which gives Q =0.16.

R



Notework / lectures about balancing forces and the sum of individual forces etc. to give the forced
damped harmonic oscillator equation.

For the picture; describe the: driving force; damping force, restoring force etc.

Notework / lectures derivation and proof as required for the complex value of 4.

The phase term ¢ will be zero under conditions of resonance. This occurs when: @, = /&
i.e. when g = 5 rads/s or when f, = 0.8 Hz.
FO

Max. displ. (at resonance) = ob (from given equation) = 0.25 m.
®

Clearly, amplitude remains unchanged, but a second block added:

so resonant frequency ®, = \/% and therefore m decreases by 2.
Max KE and PE stay unchanged (since Eqom = % k A?).

Notework / lectures for this proof re. equation of motion solution.

First calculate the value of the spring constant &, using ' = kx ( = 50N/m).

Then use standard equation ®, = \/% to give wo=7.1rads /s orf=1.13 Hz.



