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Problem 1 (16 pts):

Consider the circuit indicated below.

0.0S/AF .
“RoN

1.a (2 pts) Draw and label the mesh currents on the above circuit.

1.b (12 pts) Write down the mesh equations.

Wask | ; IOLT\-T,) 4y 16T, 4 10(1\-T4) = O

Mesh Equations : .
SWMM t (=y20X, %10 LI;'I.) +10(X,5-1) ’S\O]t; 0

Cuwrvand MVCMg Ia - Ta = 2_&00

l.c (2 pts) Express the mesh equations in matrix form.

’2-*') el <t 7 'I"

Matrix Form :

-2 =) -y I,

o -1  JIX
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Problem 2 (16 pts):

Consider the circuit indicated below. Cowhud u()“.}gy
LpF o o T \T WF = -jre
[ aaA—53] |
V1 :
-\\eofl ’
V, Qf_ oof e ZpT
weio'sd

v C

2.a (2 pts) Label the essential nodes. O\awu C os rf-‘ . 'ch‘ .

2.b (12 pts) write the node equations.

Nodeh (!R 'Ys\ y-o1+ Va.ot tfVa-ya).0ie0

Node Equations :

wols B (Ye -}_ln\-bl + Va.ox Vg }.01e0

2.c (2 pts) Express the node equations in matrix form.

2-&“‘ -\ \\y‘\ [3\15]
Matrix Form : . * o
"t 3431 | Vg




Problem 3 (16 pts)
Consider the following system transfer function

10%s

H(s) = s? + (102 4 10%)s + 10°

3.a (12 pts): Sketch the asymptotic magnitude Bode plot of |H(jw)| over the range 1 <

w < 104
Fiest put wto Stavdard facterned Form :
Wis) = lo%s . L s
(s+t10*)(s+10") o (\+ Ha2)(1 + ‘4,3)
[HGw)] cag)
20t--"-""" " "

\

-20 dr----

3.b (4pts) What kind of filter is this (Lowpass, highpass, bandpass, bandreject, none of
the above).

Kind of filter :
BPF




Problem 4 (16 pts):
Consider the following Op-Amp circuit (Assume that Op-Amp is ideal and not in saturation):

+
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! — .
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Vi Ct ‘R,_§ MA -
Ry
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4.a (12 pts) Use the Golden rules and circuit analysis to derive the transfer function H (s) =
L/Ktn (S = Jw)
A -
GRY2 . "+ terwaual of op awp dvaws © curut = y,., = Vin

GRa1 . \—,'* =y_ = ,\,,— = U
Hewee, 49?\\\\“‘ GR 22 agaiv fo =" terwmmal OCGQ'“WPI
b’ﬁ \)o\\aev. dwider for wvla - \J\w = _Rs= Ve

- Ra + ClIRy ~
Bt Re/liesRe) | 24 Rucs

- D W) = Rat (R
Ry

Re \ * Ry¢S
H(s) = 2 + ReCs
\ & RyCS
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4.b (4 pts) When R, = 1KQ, R, = 100K2 and C = 1uF, the circuit’s magnitude transfer
function |H(jw)| has the Bode plot shown below. If R, is replaced by 10KQ, R, is
replaced by R, = 1MQ and C is replaced by 0.01uF what is the frequency w, (in
rad/sec) for which the new circuit has |H (jw,)| = 2dB?

\ nes * %: S I1I0R, , 12: = 10RQ; Dk,:i0
’

To obtawm equw. Hijw) : ¢’ = '/‘,NL s .-'; Luf ?-c.l/uF
meq scaliug. C" = C.0\MF = -"z C' D kg =lo
]

Tuug w“.‘“—» 10 w,""

= (o (10)
= 200

200 &

magnitude of H(w) in dB

i ool

0 : HE A e 02 103

0 ! 1
10 10frequ cy (radians/s)

w, = 20.;%:




Problem: 5 (16 pts)

5.a (8 pts) Consider the circuit below. Find the Thevenin equivalent voltage Vi, and
Thevenin equivalent impedance Zy,. Draw the Thevenin equivalent circuit.

6oL K li/"F
VW e
OOlL‘ﬁACD 31«»\\-\

= 0%t S\oo.ﬂ_

—0 -

Vew = Voo = (am o) e = L+4s°

(N ote. 0 curvent twrv
4 M‘ cupaciior \
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i*“ - "3\0# :\\OO = _\qo_ﬂ_ ( ¢v.cumu\'swru

rewoves 100N frow
Fam

Vin = 1Lq5° V I Ty = ._\ q o JL

[LHS v

<

Equivalent circuit
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5.b (8 pts) Consider the circuit below. Find the Thevenin equivalent voltage Vi, and
Thevenin impedance Z;,. Draw the Thevenin equivalent circuit.

t)' Vt\\ s V:: s |oN (‘uo curneut flews twnuqh 102 So v -.:0)

Q). oyt
). 2 = Vet t S L foand by EVL anmud levp

+ V
-o+*rfv =0, N=IRE= \CT
ST = % = 0.2R. ., %ng—"—:g
l/‘
Vi = \OV s Zp = SO&
[{. Py

Equivalent circuit lo v
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Problem: 6 (16 pts)

A voltage waveform z(t) has the following Fourier series representation

wete: odd

oo 1 _1 n '
z(t) =2+ —-%(;L-Lcos%nt +7/n) (V) harweuree av
n=1
Yewvo
6.a (2 pts) What is the fundamental frequency (in Hz) of z(¢)?
3] s =
100 Nt f;gznd f=| S50 Hp

6.b (2 pts) What is the D.C. value of z(¢)?

Voe = 2

6.b (12 pts) A filter has the magnitude and phase response shown in the plot below. Find
the output y(t) when the input to the filter is z(¢) above.

y(t) = iws(zoou’a\{ +4S°) 0:7 cos(h oow; +490°)
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