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PROBLEM 5.1

By varying the frequeny of the soure in the resonant iruit of Figura 1, we observe that for

ω0 = 103 rad/s the urrent i(t) is maximum. Obtain:

a) Values for L and C in order to satisfy the onditions desribed.

b) Time-domain expression for urrent i(t) at the resonane frequeny.

) Time-domain expressions for the urrent i(t) when the frequeny of the soure is displaed 1%
over, and 5% under the resonane frequeny.

Figure 1

Data : eg (t) = 20
√
2 sen (ωt) V; Q = 5; R = 2 Ω

Result

a) L = 10 mH, C = 100 µF.

b) i (t) = 10
√
2 sen

(

103t
)

A

) iδ1 (t) = 9.95
√
2 sen

(

1.01 · 103t− 0.0997
)

A; iδ2 (t) = 8.944
√
2 sen

(

0.95 · 103t+ 0.464
)

A

PROBLEMA 5.2

Qb = 50 for the indutor of the iruit shown in Figure 1 at the resonane frequeny, ω0 = 1 Mrad/s.
We also know that the anti-resonane iruit reeives the maximum power at the resonane fre-

queny. Obtain:

a) Values of r, L and C.
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b) Time-domain expression of the urrent though the indutor, when the frequeny of the soure

inreases a 2% with respet to the resonane frequeny.

) To tripliate the bandwidth of the iruit, we an use a resistor R. Indiate how to onnet this

resistor in the iruit, and determine its value.

Figure 1

DATA : e (t) = 10 sen (ωt) V ; Rg = 2 kΩ ; R1 = 3 kΩ ; α = 1

2
kΩ

Result

a) r = 0.4 Ω; L = 20 µH, C = 50 nF.

b) iL (t) = 86.6 · sen
(

1.02 · 106t− 2.337
)

mA

) Resistenia en paralelo de valor R = 250 Ω

PROBLEM 5.3

For the resonant iruit of Figure 1, it is known that hanging the frequeny of the soure Eg the

following voltages are obtained::

ω = 101000rad/s v(t) = 1
√

2
sen(101000t − π

4
)

ω = 99000rad/s v(t) = 1
√

2
sen(99000t + π

4
)

Determine:

a) Values of L and C.

b) Value of the resistor to be onneted in parallel with RL in order to dupliate the bandwidth of

the given iruit.
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Figure 1

Data : eg(t) = 2sen(ωt) ; Rg = 10kΩ ; RL = 2, 5kΩ ; a = 2

Result

a) L = 1 mH; C = 100 nF.

b) RP = 1250 Ω.

PROBLEM 5.4

For the iruit in Figure 1, where we have a perfet transformer:

a) Obtain the value of C2 in order to get the maximum urrent IL for the frequeny ω = 107 rad/s.

b) Determine the value of RL so as to reeive the maximum power in the load, at the frequeny of

the previous setion.

) Find the maximum and minimum frequenies for whih the attenuation of the urrent IL is

under 6 dBs.

Figure 1

Data : Eg = 40 V ; Rg = 10 kΩ ; L1 = 4 µH ; L2 = 1 µH ; C1 = 1.5 nF

Result
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a) C2 = 4 nF.

b) RL = 5

2
kΩ.

) ωi = 9.93 ·Mrad/s; ωs = 10.07 ·Mrad/s

PROBLEM 5.5

In order to build the resonant iruit shown in Figure 1, we have the omponents shown in Figure

2. We also know that Rg = 40 Ω and RL = 80 Ω.

a) Build a RLC series or a RLC parallel iruit to tune a signal whose frequeny is in the interval

de�ned by frequenies ω1 = 975 rad/s and ω2 = 1025 rad/s.

b) Justify how to dupliate the bandwidth of the iruit using some of the omponents NOT used

in the previous setion, and onsidering the same value of ω0.

Eg

Rg

RL

CIRCUITO
       DE
SINTONÍA

Figure 1

R1 R2 R3
L1 L2 C

R1=80 Ω R2=40 Ω R3=20 Ω L1=1 mH L2=1 μH C=1 mF

Figure 2

Result

a) RLC parallel with L1, C and R1.

b) Connet the resistor R3 in parallel with the resonant iruit.

PROBLEM 5.6

We want to tune a signal of 10 Krad/s with a bandwidth at 3 dB of 100 rad/s. We use an antenna

and the resonant iruit shown in Figure 1. The equivalent iruit orresponding to the antenna is

the urrent soure onneted to terminals A−B, while the resonant iruit is the rest of the iruit

from terminals A−B towards the right.

a) Determine the value of a and the resistor R in order to be able to tune the proposed signal.

b) If we an hange the values of R and C, justify if we have to inrease, derease or �x the values

of R and/or C in order to tune a di�erent signal with frequeny 20 Krad/s, but maintaining the

bandwidth at 3 dB of 100 rad/s.
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a:1

Perfecto

ig(t) L1 L2 RC

A

B

Figure 1

Data : eg(t) = 20 sen(ωt) V ; L2 = 10 mH ; C = 16 µF.

Result

a) a = 1

4
; R = 10 kΩ

b) Derease C. Inrease R.

PROBLEM 5.7

For the iruit in Figure 1 we want to tune a signal provided by an antenna whose equivalent iruit

is shown in Figure 1. At the resonane frequeny it is known that the antenna delivers the maximum

power.

a) Obtain the quality fator and bandwidth at 3 dB of the resonant iruit.

b) Determine the time-domain expressions for the voltage in the apaitor at the maximum and

minimum frequenies that de�ne the bandwidth.

Perfecto

L1

eg(t)

Rg

RL

a:1

C

L2

Antena Receptor

vC(t)

Figure 1

Data : eg(t) = 20 sen(ωt) V ; Rg = 200 kΩ ; L1 = 1 mH ; C = 4 nF ; RL = 50 kΩ.

Result
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a) Q = 100; B = 10 krad/s.

b) vC1
(t) = 5

√

2

2
· sen

(

995 · 103t+ π

4

)

A; vC2
(t) = 5

√

2

2
· sen

(

1005 · 103t− π

4

)

A

PROBLEM 5.8

For the iruit in Figure 1, we have analyzed its frequeny response for the following situations:

• Situation 1: Load RL is not onneted.

• Situation 2: Load RL is onneted.

For these two situations, we obtained the plots (a and b), shown in Figure 2, whih represent

the normalized amplitude of voltage v(t) (|V |/|V |max), ontaining the bandwidths at 3 dB, whose

values are shown in the �gure.

a) Justify what graph orresponds to eah of the situations desribed (1 and 2).

b) Obtain the values for L1 and C.

) Determine the value of RL.

Perfecto

L1

eg(t)

Rg

RL

a:1

C

L2 v(t)

Figure 1

0.95 1 1.05

0,2

0,4

0,6

0,8

1
Gráfica b

Gráfica a

Ba=40/3 krad/s

Bb=40 krad/s

� (Mrad/s)

|V|

|Vmax|

0,7071

Figure 2

Data : Rg = 675 kΩ ; L2 = 1 mH.
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Result

a) Situation 2: �gure b. Situation 1: �gure a.

b) L1 = 9 mH; C = 1 nF.

) RL = 37.5 KΩ.

PROBLEM 5.9

When we hange the value of apaitor C of the iruit shown in Figure 1, we observa that for the

value of 2.5 nF voltage V1 = 48 V is maximum, while I1 = 3 mA.

a) Determine the value of L1 and the quality fator fo the iruit.

b) Find the time-domain expression of the urrent passing through the load RL, if we inrease the

frequeny of the soure by a 3.125 %

) Obtain the value of the resistor to be onneted between points A and B in the iruit, in order to

guarantee that the soure (eg(t), Rg) delivers the maximum powder at the resonane frequeny.

d) Determine the relation of the two bandwidths, before and after the onnetion of this new resistor

between A and B .

eg(t)

Rg

A

B

1:a

Perfecto

C

Ideal

b:1

RL

I1

V1 L1

Figure 1

Data : eg(t) = Eg sen
(

106t
)

V ; Rg = 4 kΩ ; RL = 16 kΩ ; b = 2

Result

a) L1 = 100 µH; Q = 32.

b) iRL
(t) = 3

√

5
· sen

(

1.03125 · 106t− atan(2)
)

mA.

) Rp =
64

3
kΩ

d)

B′

B
= 5

8
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PROBLEM 5.10

In the iruit of Figure 1 we observe that the voltage v(t) reahes a maximum for ω0 = 500 Krad/s,
being the bandwidth de�ned at 3 dB, B3dB = 12.5 Krad/s.

a) Determine the values of C and RL.

b) Compute the time-domain expresison of v(t) when the soure works at ω1 = 505 Krad/s.

Figure 1

Data : eg(t) = 10 sen(ωt) V, R1 = Rg = 320 KΩ, R2 = 200 KΩ, L1 = 9 mH, L2 = 1 mH.

Result

a) C = 4 nF, RL = 40 KΩ.

b) v(t) = 0.6507 sen

(

505 · 103t− 06747
)

V.

PROBLEM 5.11

For the iruit of Figure 1, we know that for the frequeny ω0 = 1000 rad/s the amplitude of the

voltage of the apaitor vC(t) reahes a maximum value of 7.5 V. If we augment 10 rad/s that

frequeny, we observe that the amplitude of vC(t) dereases to 3.75 V.

a) Obtain the quality fator of the iruit and the bandwidth de�ned at 3 dB.

b) Determine the values for R, L and C.

Figure 1

Data : ig(t) = sen(ωt) mA
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Result

a) Q = 50
√
3, B3 dB = 20

√

3

3
rad/s.

b) L = 50
√
3 mH, C =

20
√
3

3
µF y R = 1 Ω.

PROBLEM 5.12

In the iruit of Figure 1, for ω0 = 10 Krad/s the modulus of the voltage of the resistorR, |VR| is 0.
Knowing that for that frequeny the value of the modulus of the voltage of the apaitor is |VC | = 5
V:

a) Obtain L, C and Q (the quality fator of the iruit).

b) Determine the value of the modulus of the voltage of the resistor R, |VR| if we inrease the

frequeny of the soure a 1% with respet to the resonane frequeny.

C

L

vR(t)Rig(t)

vC(t)

Figure 1

Data : ig(t) = sen(ωt) mA; R = 100 Ω.

Result

a) C = 20 nF, L =
1

2
H, Q = 50.

b) vR(t) = 50
√
2 sen

(

1.01 · 104t+ π

2

)

mV.

) α2 = 48.5194 dB.

PROBLEM 5.13

Using the resonant iruit in Figure 1, we want to tune a signal whose spetrum is de�ned by the

frequenies ω1 = 497500 rad/s and ω2 = 502500 rad/s.

a) Determine the values of L1 and L2.

b) Find the time-domain expression of urrent i(t) is we inrease the frequeny a 0.5% with respet

to the resonane frequeny.
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Figure 1

Data : eg(t) = sen(ωt) V; Rg = 100 Ω; C = 8 µF.

Result

a) L1 = 2 µH y L2 =
1

2
µH.

b) i(t) = 5
√
2 · sen

(

5.025 · 105t+ π

4

)

mA

PROBLEM 5.14

For the iruit in Figure 1, it is known that for the frequeny ω = 103 rad/s the urrent i(t) is

maximum. Moreover, for that frequeny, the soure (eg(t), Rg) delivers the maximum power.

Perfecto

L1

eg(t)

Rg

RL
C L2

i(t)a:1

Figure 1

a) Determine the values of L1 and C.

b) Find the quality fator and the bandwidth of the resonant iruit.
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) Obtain the time-domain expression for i(t) when the frequeny of the soure is inreased a 1%
with respet to the resonane frequeny.

Data:

eg(t) = 20 · sen(ωt) V; Rg = 100 Ω; RL = 25 Ω; L2 = 250µH

Result

a) L1 = 1 mH y C = 1 mF.

b) Q = 50 and B3 dB = 20 rad/s.

) i(t) =

√
2

10
· sen

(

1.01 · 103t− π

4

)

A

PROBLEM 5.15

With the iruit in Figure 1, we want to tune a set of frequenies entered at ω0 = 106 rad/s.

a) Determine the value of L1.

b) Bandwidth of the iruit and the maximum and minimum frequenies.

) Voltage V (modulus and phase) if we inrease the frequeny a 2% with respet to ω0.

d) We would like to double the bandwidth. What omponent should we inlude in the iruit?

Where should we inlude it? What should be its value?

Figure 1

Data : eg(t) = 10 sen(ωt)V; C = 4 nF; Rg = 50 kΩ; a = 5; RL = 2 kΩ

Result

a) L = 1

4
mH

b) B|
3dB = 104 rad/s.

{

ωci = 950 krad/s

ωcs = 1050 krad/s
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) V ≃ 1
√

17
· e−j3.258

V

d) Rx = RT = 25 kΩ
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