ECE317
HW #3 Solutions

Probs. 2a, 4, a,b,dandfofproblems8,17and 18, 20a, 23aandc,

Solutions:
Prob. 2a:
5 1 1 . .
a.C(s)= - == - . Therefore, c(t) =1 - et
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Prob. 4:
1
Using voltage division, c(s) = /R( = ! . Since V?,(s)=§
V.(s) S+L s+1 s
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V.(s)==| — |==——.
<) .S'[.S'+l_] s s+1
Therefore: v_(r)=5-5¢".
Also, T =% =1lsec:T, =¥=2.Zsec:Ts =% =4sec.
Prob. 8:

a. Pole: -2: c(t) = A + Be~2!: first-order response.

b. Poles: -3, -6; ¢(t) = A + Be-3t + Ce0'; overdamped response.
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d. Poles: (-3+]3 \/E)_ (-3-3 \/E) ce(t)=A + Be3tcos (3 \/E t + ¢); underdamped.

f. Poles: -10. -10: Zero: -5: c(t) = A + Be 100+ Cte~10t. critically damped.

Prob. 17:
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c(t)=1-¢e



i

C(s)=—

s(s+3)(s+06)

51 5 5
cp-SL 31 3]

I8s 9s+3 18s5+6

5 5 5
c(t)y=— 2y D

18 9 18
d.
. 20
Cls)=—F5——

s(s”+6s+144)

5 5 s+
(j_'(s):‘_i__jg—G

36 s 365 +6s5+144

3
+3)+ J135

)= ] SRRV A
(s)=————

36s 36 (s+3)°+135

C(I):i* ie%’ [cos[ﬁ}ﬁ- 5 sin[ﬁ}t]

36 36 135
£
45
O I LS S

205 205110 2 (s+10)

| | |
C(?) _ ___e—lt)f +_te—10r
20 20 2

Prob. 18:
a. N/A

b. s2+95+18. @2 = 18. 26y = 9. Therefore & = 1.06, o, = 4.24, overdamped.
d. s2+6s+144. o2 = 144, 2Ly, = 6, Therefore £ =0.25. oy = 12, underdamped.

f. s2+20s+100. o2 = 100, 2Ly = 20, Therefore £ =1, oy = 10, critically damped.

Prob. 20:
b

a. oy2 = 16 1/s, 2Loy = 3. Therefore § = 0375, oy = 4. Tg= —— =2.667s; Tp= ———= =
o =

n

0.8472 s: %08 = ¢-2T / 4\/1-_(2 x 100 =28.06 %; ©,T; = (1.765°- 0.4175+ 1.039¢ + 1) = 1.4238;

therefore, T; = 0.356 s.



Prob. 23:

%0S
“In( 1000 )
a.l= =0.56. o = —— = 11.92. Therefore, poles = -Coy £ jop af1-C :
S 7 0,05 1 C,TS p 1 T ]On Q
“+ln( )
100
—.6.67+]9.88.
4 . “2 T - o
c. Cop = ? =0571, oy 1-0° = T_ = 1.047. Therefore, poles = -0.571 £71.047.

Prob. 24:

: o ) -In(0.15 :
The corresponding damping factor is &= (’ n( ) =0.517. The settling
\/x‘ +/1*(0.15)

——=0.7 sec, so @, =11.053. The transfer function is
S

time is 7' =

) o7 122.164
G(s)= 2 22 :
S 42w s+00  sS+11.435+122.164




