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Twtorigl SEE 1023 [Resonant Cireuit]

A series resonant circuit has R = 100 £2, L = 10mH and C = 0.01uF,
Determine @, Q factor and bandwidth,BW. [ 1 Mradds, 10, 100 krads |

A series resonant circoit has L = 1 mH and C = 10 uF. Find the required Q)
and B when it is desired that the bandwidth be 15.9 Hz. f18, 0.1 22§

A series resonant circuit has an induc_mr, L = 10 mH.
{a)  select C and R so that m, = 10" rad/s and the BW = 10" rad/s.
f100pF, 10 2]

{b) find the admittance, Y of the circuit for a signal at @ = 1.05 x 10°
rad/s. J(1 410 +j97.6) JS

Design a series resonant circuit to have o, = 2500 rad/s, Y(w,) = /100 and
bandwidth, BW = 500 rad/s. [1000 0.2 H, 0.8 4 F}

Design a series RLC circuit that is to be excited with a voltage source,
v(t) = 10 cos {wt) volt and that meets the following specifications:
{iy At 1.45 MHz, the magnitude of the voltage across the resistor is to be

10 W and the magnitude of the current through the resistor is to be
40 mA.

{(ii) At 1.35 MHz and at 1.55 MHz, the magnitude of the voltage across
the resistor is to be 7.07 V.

[ 250 €2 0.2 mH, 60 pF|

Given an § Q resistor is connected in series with and inductor, L a capacitor,
C and a variable frequency, sinusoiddl voltage source, vs(t), The voliage
source can be modeled as an ideal voltage source whose amplitude is a
constant 3 V at the frequency is varied from d,c, to 10° Hz that is in series
with a 12 Q resistor and a 3 mH inductor. The resonant frequency of the
circuit without the source connected is 10* Hz and the Q factor is 17.

Find the resonant frequency and the Q factor of the circuit with the source
connected, [6.477 kHz, 105}

For the RLC parallel resonant circuit when R = 10 kQ, L = (1/1200H and
C = {(1/30) uF. Find w,, Q factor, cutoft frequency and the bandwidth,
[ 60 kradds, 20, 58.52 kradss, 61.5 krads, 3 kradis |

Given the circuit shown in Figure (8.
{a)  find the maximum value of ig(t) at resonance, [ 5 sin @, ft) [ mA
(b} when ip(t) is at ats maximum, find i, (t). [2.887 sin (3774¢-90° f A

i (1) 4 +
T 10 ke ImHY o

Figure Q8
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9 For the circuit shown in Figure Q9;
(a) find the maximum value for v,(t). [ 4 sin (BI65r+ 50°1 V
(k) find the bandwidth of the circuit as shown, [ 250 radds |
(e} find the Q factor of the circuit as shown. [32.66 ]

1 1 j -
5 sin (oot + 50°) mA % 5 2 “FT e E !11H3 k22 v 1)

10. A high-frequency RLC paralle] resonant circuit is required to operate at
w, = 10 Mrad/s with a bandwidth of 200 krad/s. Determine the required 0
factor and L when C = 10 pF. [50,1 mH]

Figure ()9

1. A parallel resonant RLC circuit is driven by a current source i, = 20 cos ot
mA and shows a maximum response of 8 V at w = 1 krad/s and 4 V at 897.6

rad/s, Find R, L and C. ; [ 400 22 50 mH, 20 pF |
12.  Design a parallel resonant circuit that has R =4 kG, Q = 14 and o, = 14.13
krad/s. [20mH, 0.25 uF |
13.  Design a parallel resonant circuit to have w, = 2300 rad/s, Z(w,) = 100 £
and BW = 500 rad/s. [ 100 63 8 mbd, 20 uF |
14.  Consider the circuit in Figure Q14. Select C to obtain a purely resistive at
o = 5000 rad/s. [20 pF |
10 mH
Vs 100 £ C
Figure 14

15.  Consider the circuit in Figure Q15. Show that the resonant frequency, f,

L

* ETNILC E
102

Figure Q15
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Figure QG

|6, Consider the circuit in Figure Q16.

(a) Shaw that the resonant frequency, T,
g el {R;_* (LiC)

do T = T X

°TamfLe YRS (L)

by R =6 L=1mH R:=4QandC= 20 wF, find the value of
resonant frequency, [, [722I5H: |

17. The circuit shown in Figure Q17 represents a capacitor, coil and resistor in
parallel. Calculate the resonant frequency, Q factor and bandwidth for the
circuit. [ 25014 kHz, 14.02, 17.83 kHz |

200

2 4kQ 2 HF
200 pH T

Figure ()17
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