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(a)

We can write the following expression for the resistance seen by the 2-V source.
1

R,=1+——

« YR, +1/2

The solutions to this equation are R,, = 2Q and R,, = —1Q. However, we reason

that the resistance must be positive and discard the negative root. Then, we have
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(b)
P=IV=I°R, P,=i,°R,=0.25W, P, =i,"R, =1/32W =0.03125W.

(a)
Node voltage analysis:
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Solving, we obtain v, —v, =30V and v, —v, =40V

So the power supplied by each independent source is

p, =1A-(v; —v,) =10W, p, =(Lé+30j-30v =0, and



0, = (%]\w ~100W

(b)

Mesh current analysis:
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i, =1
15(i, +1,) +6i, =30
5i, +10(i, —i,) +15(i, +i,) =50
Solving, we obtain i, =0 and i, =2A
So the power supplied by each independent source is

p, =1A-(10i,) =10W, p, =1i,-30V =0, and p, =i, -50V =100W



Applying KVL to the circuit, we obtain L$+ Ri(t) + v (t) = v, =50.

For the capacitance, we have i(t)=C %
2

so Ve RAVe® 1, ) 50 (1)
dt L dt LC LC

In dc steady state, since the capacitance acts as an open circuit, the steady-state

voltage across it is 50 V. That is, v, (t) = 50.

Comparing Equation (1) with Equation 4.67 in the text, we find

a=R 104, @ =t —10°, ¢=% -1

2L JLC @,
Since we have ¢ =1, this is the critically damped case. The roots are real and
equal, and the complementary solution is

Ve (t) = K, exp(s;t) + K,texp(s;t), where s, =-a.
The complete solution is

Ve (1) =50+ K, exp(s,t) + K, texp(s;t).

The initial conditions are

Ve (0+)=0 and i(0+)=0= c—d";t(t)

t=0
Thus, we have

V. (0+) =50+K, =0 and e (t) =0=5sK, +K,.

t=0

Solving them, we find K, =-50 and K, =-s K, =aK, =-5x10°.

Finally, the solution is

V¢ (t) = 50 — 50 exp(s,t) —5x10°texp(s,t).



4.

Writing KVL equations around the meshes, we obtain

51, + j15(1, — 1,) = 20
— j10l, + j15(1, - 1,) =10

Solving, we obtain

I, =1.64480.54°, 1, =2.977/£74.20°.
V, =20-5I, =20.335£ - 23.50°

v(t) = 20.335cos(wt — 23.50°)V

Vi = 20.335 =14.379V
J2
i - . . Vo R
Using the voltage-division principle, we find =7 .
Vi = 4R
JaC
The inputis v, (t) = 5cos(200xt) + 5cos(2000xt),
for @ =200z, o :—”110011484.290, and for = 20007, o :%4450.

in in

So the output in steady state conditions will be
V,, (1) = 0.4975¢0s(2007t +84.29°) + 3.5355¢05(20007t + 45°).

(a)

The all-pass network has the unique characteristic of unity gain at all frequencies
and a frequency-dependent phase relationship between output and input.

(b)

v, (t) = cos(m,t) + 2cos(2a,t)

Vo (1) =V, (t=7,) = cos(a,t — w,7,) + 2C0S(2e0,t — 20,7 )

For the transfer function H(f) = V"—“t

in

H(A) = H(zwl) =1, thatmeans |H(f)/=1 for any given frequency.
2 2r
@, 20,
/H(E) =-w1,, ZH(ED) =207, that means ZH () = 247,
2 2r

That is, the transfer function of the all-pass network must have a unity gain for
all frequencies and a linear frequency-dependent phase. By that way, we can thus
have a relationship as v, (t) =v,, (t —7,) between output and input.



