16.

a. Writing the node equations,

0

V V
+—2+V, =0. Solve for = =
S

1

S+2°



17.

Solutions to Problems 2-11

1/2 @ 1H
b. Thevenizing, A

Vi (t) @ m Vo(t)
2

V. (S) 1
us, =
Vi(s) 2s"+s+2

Using voltage division, V,(S) =

1
Vis) ¢
S

vir) _"Z> 1Q +

v}

Writing mesh equations
(stDIi(s) — I(s) = Vi(s)
-Ii(8) + (s+2)Ix(s) = 0
But, [,(s) = (s+2)I,(s). Substituting this in the first equation yields,
(s+1)(s+2)x(s) — Io(s) = Vi(s)
" L(s)/Vi(s) = 1/(s* + 3s + 1)

But, Vi (s) = sky(s). Therefore, Vi (s)/Vi(s) = s/(s* + 3s + 1).
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b.
1Q 1F
. \' 1a 1
0 :
A C) i® ] .
2 1
(2+;)|1(S)_(1+;)|2(S):V(S)
1 1
—(1+;)Il(s)+(2+;+25)I2(s):0
Solving for I(s):
26+1) ()
S
S+
L (s) = s 0 V(s
2()_2(S+1) s+l | 487 43s5+1
S S
S+1 25°+2s+1
S S

VL(s) I(s) 2s2
Therefore, V(s) =2s V() ~ 45235t




23.
Writing the equations of motion, where x)(t) is the displacement of the right member of springr,

(s2+s+1)X(s) -X2(s)=0
-X1(s) +X2(s) = F(s)
Adding the equations,

(s%+s)X1(s) =F(s)

X, (s) 1
F(s) s(s+1)

From which,



26.
(sz+3 s+2) X, (s)-(s+1) X, (s) =0

—(s+1) X (s)+(sz+2 s+1) X5 (s) =F (s)

0 —[s+1]
F 2+2s+1 _ F (S)

s2+3s+2 —[s+1]
—[s+1] s2+2s+1

. Thus, X 1

Solving for Xi(s); X; = 3 > == >
S +4s +4s+1 F(s) $+as’+4s+1

~=



