Problem 1: Derive the transfer function V(%(S) for the given RC ladder circuit given below

where e is the input source and V15 the output response (note R # R, #---# R, and
C,#C,#=C)).
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Problem 2: Obtain an analogous electrical circuits (using force-current analogy) for the

mechanical system shown below.
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Problem 3:
X,(s)

X, ()

Derive the transfer function of the mechanical system shown below. Then obtain he
response x,(f) when the input x,(¢) is a pulse signal given by

X, BECH
x(t)= . Assume that x (0-)=0.
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Problem 4: Consider the electrical circuits shown below. Assume that the input is sinusoidal,
e (y=E coswt,
what is the steady state current i(f) ? Please derive the formula fopr steady state response when

the system is subject to an input of E, cos .

L
e T

tC
Acswm e Aove A sABLL sy tzm, =) e (—5r) <0

s b8 R g e b
He) = Lsfrg.) (54f2 )= (Hgn)

"Z» = It X € bilysae (LE) E LS )

= 0\ 4’-—- A’L : 1—,4—?\.._
S‘P‘l“\ 5’?“) St 5 51’5@ N o 1

@'w):ff‘ﬁ’ﬂ v
~he ok e e el e e pAne

50 > 7T syun PO
g“"dT Sembe Yesponle
sk Ge“ L
0‘“”‘” (57”/57“‘ - B ey
fHCS) gm» (s- 7”)}; A > _E__H(ﬁu)

WK
0 ¥

Page 5



MW H Au)z[ hg=] é’)”b

HEL““}“’// [Hejo |2

3 fr 5 IHafe il
X' Et \chw)lell

2 k) C\E)'”tfa}:e =

= lHL/)wl} L o5 ( uftfé/

HU): %UJ: K KC
) ) :
‘ LQT!chj RC%/ZCH*/ ':) E 11’
R ke ke

Htjw) ::% ,K_Cj“i) 2
1 ijr, WAt
ﬁ —?ch : _ > (talle syshon
-f(cwz) ] &ew) ?

| dVw|= —
e m@
[H )z han™ <t FEWL
L

LT ey
e



Problem 5: Consider the mechanical vibratory system shown below. Assume that displacement x
is measured from the equilibrium position in the absence of the sinusoidal excitation force. The
initial conditions are x(0) = Oand x(0) = 0, and the input force

p(t) = Psinot is given at £ = 0. The numerical values are given as m =2 kg, 5 =24 N-s/m, k=
200 N/m, P =5 N and ® = 6 rad/s. Obtain the complete solution x(¢).

Input force
p(t) = Psin wr
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