1.b. (5 pts) Determine the power absorbed by the 5Q resistor in the follwing circuit.
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Problem: 1 (20 pts)

l.a. (5 pts) Determine the equivalent resistance between terminals a and b for the following
circuit.
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L.c. (5 pts) State whether the following circuits represent valid or invalid interconnections

of sources.
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1.d. (5 pts) For the circuit below, find the voltage vioqn across the 102 resistor.
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Problem: 2 (20 pts)

*

Consider the following circuit: 105 L

NS

A <> B __<_9> 4 <
|6R \S A
59 SoS-

o L

2.a (5 pts): Label the essential nodes on the ¢ircuit diagram and choose a referegce node.

Solu+ (RS, ¢ a3 tudicated plus reteneuce yode at bot: o
2.b (10pts) Write down the node equations and simplify.
S_EX\_Q_‘. “??\\3 KeL Yo wmodes W, &, C
A - \S__’\)\A/S_’\)A\—O’\)c - .« 3upy -~ Ve = 150
®]®: -lg —18 -~ MB/SO = O + g = -5o0:.30 :’lSoo\/
. 15 - Vefo - Vet =0 + Ve z2we = TBO

2.d (5 pts) Find the current ¢ going through the 1092 resistor on top of the circuit diagram.
Solus \\ku\\-\?\é equ. W \o\x 2. awe\ subtvcet - kwe equ. C -

ébn— 2")(_ = 300
— Mn -2ve =-156

Suy = 450 = v = A0V, Ve = 120V
AWhus: L= VUe-Un = 2R/
L
A
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Problem: 3 (20 pts) Mesh analysis problem

Consider the following circuit:

2.5 2 5L

3.a (b pts) Label the mesh currents. Are there any supermeshes? \(Q <

ot

3.b (10 pts) Write down mesh equations and simplify.
LVL Aoy d og"m \oe\o (Su‘ow\ M.Qg\f\)

416 124y 1240 = O

—2u, A Aa A
Uy = 24y
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3.c (b pts) Solve mesh equations and find voltage v

4y, t4a <AL N6=0 = 2ap= -6V

%

fitt =0 = Aa="FA

A= Aatl =-24

U= 24, 416424,
- 4”:b+\[>
= 4(3) 16 =4V 14




Problem: 4 (20 pts)

Consider the following circuit:
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4.a (10 pts) Find the Thevenin equivalent voltage Vjy, and resistance Ry,.
io_}_!._'- cFPwd v opeu cwwewtt = Vaw : As 3w cuvuent Flavs Fuvmg\W SJ:\.., Ve
\S A\ vo\'\o.cvl C\Vb‘p ocwss SN seocurce. Wpf\\& KVL areuwe tue
Loop cm“mmxut}‘ IW scurwe , OV seurce auwdk 3 wesister o
obwtawm {weke SRH flows. -Wwoucsh 35U reszs+or) :

—10 - 3(8) 4 Ve =O =B M = Vi = 25V
* To fiudh Ray, Furw off e seurees Yo oblaw e_ctu\ua\.u-t\' awvew s
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4.b (10 pts) Draw the Thevenin equivalent circuit.
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Problem: 5 (20 pts) Fourier Series problem

Consider the following periodic waveform z(¢).
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5.a Determine the period T, fundamental frequency fy, and the second harmonic frequency
fo of z(t) (6 pts)

|
T — 5-5  fo= /5 “-7 £y = Z/S H?

Y

5.b The Fourier series representation of z(t) is z(t) = Ag+3>.02 ; ap, cos(2mn fot)+b, sin(27n fot).

Determine whether each statement is true or false {&pts):

Statement True | False
b, = 0 for all n. XX
b, = 0 only for odd n. o ><
a, =0 for all n A<
AO <0 <
The average value of z(t) is 24/5. | >

5.c The signal z(t) = 10 + 12 cos(27100¢) + 3sin(27200¢) is the input to a linear time in-
variant system with transfer function (magnitude and phase) shown below. Determine
the output y(t) of the system (g pts.).
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y(t) = D+ |2 cos (21 1004+ 77)
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