EE 221 Practice Problems for the Final Exam

1. The network function of a circuit is ®, rad/s A,V 0,°
-12.5
H(0)=—— 0 12.5 180
1+ ] 300
100 12.26 168.7
This table records frequency response data for this .
circuit. Fill in the blanks in the table: 200 11.61 158.2
500 8.84 135
1000 5.59 116.6
2. The network function of a circuit is , rad/s A,V 0,°
-k
H(0)=—-. 0 12.5 180
I+)—
P 100 12.26 168.7
This table records frequency response data for this circuit. 200 11.61 158.2
Determine the values of p and k: ) )
500 8.84 135
p=___500 rad/s and k=__12.5 V/V
1000 5.59 116.6
3. Here’s a network function and 4 |H(w)|, dB
corresponding magnitude Bode plot:
1600
50+——
V., (o i 201 k) +
H(OJ)Z 0( ): !(D Ogl()()
Vi (0) 640+ j4o
I » o, rad/sec
z 2 \ (log scale)

Determine the values of the constants k, z and p used to label the Bode plot:

k= 0078125 , z=__ 32 rad/s

and p=__160 rad/s.



4. Here’s a circuit and corresponding Bode plot. The network function of this circuit is H((D) =

Vi (o)
—VWW\——"VW\—— W\
20 kQ 20 kQ R |H(w)|, dB
B 18
Cf) Vs 0~ C + +
20kQ < Vo
. o, rad/s
— I
250 \ (log scale)

—1

Determine the values of the resistance, R and capacitance, C :

R=_ 320 kQ and C=__ 04 puF
5. Here’s a magnitude Bode plot and corresponding network function:
|H(w) |, dB

a —

, rad/s
(log scale)

| I I
P P z

Determine the values of the constants @, b, p;, p. and z used to label the Bode plot:

a=_26 dB, b=_6_ dB, 4 rad/s, p,=_40 rad/s and z=__400 rad/s.

p1 =

6. The input to the circuit is the voltage of the voltage source, vi(t). The output is the voltage v,(t).

V, (o
H (a)) = % is the network function. The magnitude bode plot that represents this circuit is
(o
AN~ o
IH(w)|, dB 20 Q) +
oL 80 Q
20Iog1 O(k)-— 2H
: : o, rad/sec -
z P (log scale) O
The values of the corner frequencies are zZ = 40 rad/sec and p = 50 rad/sec.
The value of the low frequency gain is k = 0.8




7. Here is the same circuit represented in the time domain and also in the complex frequency domain.

VW * M
R, R, £ C)
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12-6 u(t) A 300 L L 30 Q Ls ¢
G i(t) CD ; 1(s) *
4 i) A
8 Here’s a plot of the inductor current. Determine the values of D and E

used to represent the circuit in the complex frequency domain:
D= 6 V and E=_ 8§ V

4.54 |- Determine the values of the resistance R, and the inductance L:

Ry=_ 15 O and L=_ 1125 H

n'v

8. Here is the same circuit represented in the time domain and also in the complex frequency domain.
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Determine the values of @, b and d used to represent the circuit in the complex frequency domain:

a=_-12  b=_16  and d=__ 12
v(t), V
9. Given that £[V(t):| = 2:25—::)08 where v(t) is the voltage or
shown to the right, determine the values of a and b. 6
a=_20 V and b=_80 'V ; :
, , 1, S

0 0.06931



10. The Laplace transform of a voltage v(t) = [b e @ sin(Ct)J u(t) isvV(s)= 80 Determine the

 s2+85+25
values of the constant coefficients a, b, and c:

a=__ 4 1/s, b=_2667 V, and c=__3 V.

11. The Laplace transform of a voltage v(t) = [b —e®(c+d t)} u(t) isV(s)= 12 Determine

3(52 +8s+16)

the values of the constant coefficients a, b, ¢ and d:

a=_ 4 1/s, b=_075 V, ¢c=_075 V and d=__3 V.

12. The input to the circuit is the voltage of the voltage source, V; (t) The output is the voltage V,(t). The

step response is V, (t)=6e " sin(5t)u(t).

12.2 mF
|
+
vi(t) i) 10 Q va(t) A, (1) R vo(z)
L

Determine the values of the gain, A, of the VCVS, the resistance, R, and the inductance, L.

A= 3.75 V/V, R= 16 Q and L= 2 H.
13. The input to this circuit is the voltage 10 kQ R
source voltage, v, (t). The output is the T WV VW

voltage, v, (t). The transfer function of this h L
1 kQ
circuit is +
| +

V. (s) 15x10° _,
H(s)= = ) v C ol
.

V.(s) (s+2000)(s+5000) v
R= 5 kO, L= 1 HandC=_ 05 pF.

Determine the values of R, L and C:

or
R=_5 kO L= 25 Hand C=__ 0.2 pF.



12
s*+8s+16
step response = [b —e At (C +d t)} u (t) . Determine the values of the constant coefficients a, b, ¢ and d:

14. The transfer function of a circuit is H (S) = . The step response of this circuit is:

a=_ 4 1/s, b=_075 V, ¢c=_075 V and d=_3 V.

80S
s +8s+25

step response = [b et sin(ct)} u(t). Determine the values of the constant coefficients a, b, ¢ and d:

15. The transfer function of a circuit is H (s) = . The step response of this circuit is:

a=__ 4 1/s, b=_2667 V, and c=__3 V.

16. The input to a linear circuit is the voltage, V.. The
JIms]

B
»

output is the voltage, v . The transfer function of the circuit

1S

H(S):\\/;((z)) —— > Re[s]

! -5 -2

The poles and zeros of H (s) are shown on this pole-zero

diagram. (There are no zeros.) The dc gain of the circuit is T
H(0)=5
The step response of the circuit is v, (t) = (a +be™t —ce ™™ ) u (t) V. Determine the values of the constants

a, b andc.
a= 5 V, b=_ 103 V and c=_ 253 V.

17. The input to a circuit is the voltage source voltage, V.

The step response of the circuit is

vo(t):%(l—elom)u(t) v

Determine the value of the inductance, L, and of the resistance, R

R=_ 15 O ad L=_ 02 H



18. The input to a circuit is the voltage source voltage, Vv,. The step response of the circuit is
v, (t)=5(1-(1+2t)e)u(t) V
When the input is v;(t)=5cos(2t+45°) V
A%

the steady-state response is V;(t)=Acos(2t+6)

Determine the values of A and 6.

A= 125 V andfd=_ 45 °
|
19. The input to a circuit is the voltage vi(t). The output is C
the voltage v,(t).
When the input is: 10 kO /=)
v, (t):2+4cos(100t)+5(:os(200t+45°) \Y -
+ p +
the corresponding output is: <_> Yi (1)
50 kQ > Vo(t)

V (t) =—5+7.071cos (100t +135°) + ¢, cos (200t +6,) V _

Determine the value of R, C, ¢,, and 0,:

R= 25 kQ, C=_ 04 pF, c= 559 V and 0,= 1616 °

. o 20 . C :
20. The transfer function of a circuit is H (S) = s When the input to this circuit is sinusoidal, the output
S+

is also sinusoidal. Let @, be the frequency at which the output sinusoid is twice as large as the input sinusoid
and let @, be the frequency at which output sinusoid is delayed by one tenth period with respect to the input
sinusoid. Determine the values of @ and ®».

W = 6 rad’s and w,=__ 58123  rad/s



