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I have read, understood, and abided by the Collaboration and Academic Dishonesty
statement in the course syllabus. The work presented here was solely performed by
me.
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Date:

On all questions: SHOW ALL WORK. BEGIN WITH FORMULAS, THEN
SUBSTITUTE VALUES AND UNITS. No credit will be given for numbers that
appear without justification. Unless otherwise stated in a problem, provide 3
significant digits in answers. Read the entire quiz before answering any questions.
Also, it may be easier to answer parts of questions out of order.

E I You must include units. 1 S. Han
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1. Circuit Analysis: series and parallel connection [30 points]

A. We have a resistive network with DC voltage source of 12V.

Fall 2025

/\3}\ 4(// 6 K = Q“q—K
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R2 X7
AAY (Gk+4x)
(.\_/j Vout bk
12v
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A4 6k
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S te
1. Find the current through R3. Show your approach one by one by redrawing the circuit 15—
[5 pts] 2.23 K

B | 3.1k
\/Ab =2V 24 K +333K+4K

2. Find the Vout (voltage across resistor R4). Show your reasoning in your calculation.

[5 pts] LK
Vput = Vos - Ak 46K - 3““0’4‘/'742’_
= 2.04% V
_": I You must include units. 2 S. Han
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3. Find the power consumption through the resister R4. [3 pts]

T = —\/AB = 2.406 Y = O .34/ mh
R4 4K ¢ 6k (o K 7

2 P .
Pewey-/m = e R4 :@‘ZGL/ mh) - bk
= 6.894 mW

4. If the voltage source V1 is replaced by AC voltage source: 4V peak-to-peak with

frequency of 1k Hz.
Vouwl_ 206V

il
Draw-aplet-of-the-transferfanetion-VeutNan) Vin is given below. \/m [D_'\}
a. Sketch the shape of Vout response [3 pts]

= O.|7

b. Give correct annotations for peak values and crossing points [2 pts]
c. Is there phase change between Vin and Vout? [2 pts]

a. YES b@ V=4V p¥
k/a(ﬂt_=4_- CD-[7> v
=6.8 V pp

IV T T T T T T T T T
0.0ms 0.4ms 0.8ms 1.2ms 1.6ms 2.0ms 2.4ms 2.8ms 3.2ms 3.6ms 4.0ms

Y ou must include units. 3 S. Han
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5. Now back to 12V DC voltage source, the resistor R3 is replaced with a capacitor C1
(0.5uF) as shown below. The circuit is switched ON at time (t=0) and leave it ON for
a long time (this means it reaches a steady state; fully settled down). What is the Vout

[5pts]
R1 4krék = 2,4
% = Vout
AN
Vin O ’
. ® 3 &
vi 2t ?u o 12N
12v S5oF sk
RS R6 _ IV .L_,.
< X\/ R 1 e &k + 4k
€K
= | —_—
akt S'}ewazél shiz : C '@w&j/ Chm’(ﬂedl Vpuf =12V 2. 4Kt ok
sUst eonsidey ™t as open cireail =Una) =|3.9/3 V
Vol hé,a aaegs C
L -
B. This is a question on voltage divider with multiple input voltages (DC). Following
circuit has two voltage sources: V1 and V2. Find tl:z Vouf across Jhes load r%%istor .
RL=50Kohm. [ [5pts] €a < and Sum Thewt
/?eysfamce " each Vi is Z2D (”"’pr;ie "”)/“l
vi >k UOV-* | (/ 4
O ﬁ\tk\ uA"
Tov 10K
1:: -QK __A4L4T
(A Vout ‘ : IO + fsuT
w sk = 2.5\
8\/
~RL 5K« U‘ouf pa)
< 50K \/0 V*_Q —
) (ok. Lok Hv. 2323
| T Lktd.3%2¢

§K//s‘ot ——E-

= 4.S¢Sk

5oo KL

loK 70X = 2ok

%

\/ovﬂ_: \/@u)l’,\ + Vaula
= 3./2p\ +SV

= 323K

Y ou must include units.
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2. Impedance and Phasors [15 points]

A. At what frequency will the reactance (impedance) of 200mH inductor match the
resistance level of a 5 kQ resistor? [4 pts]

Wl = SkiL
.m;-—f. (acpmt) =S kot

B ke
BGY, 7Y X &

= 2924 kﬂ)

B. At what frequency will an inductor of 5 mH have the same impedance as a capacitor
of 0.1uf? [4 pts]

R T LI v 1
&)2"— L‘C o = (&
27§+ (‘7 L= T-%(/}ﬁ,
- &zt\-FgmH-a-mﬁ
=|7/. 2 K#}
J | You must include units. 5
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C. Given the voltage phasor V=1.8 —j1.02V, what is the voltage’s magnitude and phase?
[3 pts]

Ve Ad- jro02V

M»Ol-a. ,U{ = fﬂ@&+ («/-0239— =20V

(

p%ase L\ = fan”™ C ":'OOOQ =|-27. ¢ a/-:a.

D. Calculate the frequency-dependent equivalent impedance (total impedance) of the
component network shown below. [4 pts]

R1 L1 R2

Z—,}—o{.,l = I‘Qf//gc_‘ + Xu + Ry

K1
= 30 C,; + \“T f’J s 'f’ ‘ez
K JHe
- R -
= - + Wl -+ K
[ 3Ry T3
_- I You must include units. 6 S. Han
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3. Filters & Transfer function [45 points]

+(

Vin| ) € J

A. For the circuit above, solve for the transfer function of the circuit in terms of Rs, C, L and
R. [7pts]

—

INe IRL + R 4 JUL

'—(—- ~ :lwc/ _(_’1_ —+ f—1—

") R
KL= "R- & RLe + {0
AV R
R T AW

JLRL

40 R

—

—

H/ W)

X0 R
RtFRF R~
4WRL
Rs R~ 0*RsREC +jw (R + R

B. Using the high and low frequency limit approximation, predict what kind of filter the
above circuit will perform. For each limit case, draw the simplified circuit and justify Re

Es-\—

Qs@?—m"m_c-tjm_) + joRL

Vguk

ovdes your answer. [4 pts] ) !
WeY © amer H - 4R iaL — 5 @QF
W -0 (A RsR R\s $ 2
hegher o A ~wWFRs® ke -~wkRC =
Weneer
v

Eq

EM poss ﬁ(#er /\

Y ou must include units. 7
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C. Consider the circuit below. duimmtets
....................................... Za.
Vin H( Zr+ &2
vi: 200
X = Ri 14wk
[
AC1

Zaz Ra Iw

1. Write an expression for the transfer function of the circuit above in terms of
R1,L1,R2 and C1. [5 pts]

R + g{ﬁq - Q-’L"’jwa - dwe
(Rt gt + (R2 ¢ 7o, ’oo(',( Ryt Ry + 40l +557 - Ju

\

U(a)

[ + 49ORC
=it HjR(+R) ¢y

I\

| + BN'RQ.CH
(1- 0" e) + 30 (RR2)Cy

I

2. With given values of each components, determine the magnitude and phase of
the transfer function at 1 MHz. [5 pts]

N -4
| H(M)J = (130G 7- m"maw) 300.16
- 4
[\.I'—@l‘ ) s (0 - 30210 J—'—j (22- 1o )(300) 260
A t*3mses| _ [r%¢aps _/f5
|-68.20 + dstss| [Cegm) +sss 68 L
=lo- 332
B4R
L) = o (188D - Tom ™ (SEE2)
A = 8977~ (-é4.1) = -
E | You must include units. 8 /7 39
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3. Does this circuit have a resonant frequency? If so, what is it? [3 pts]

{ \
OC,Z; LG 22507 Y300 107D

= /. 26 xi0° #s

<|r20 ks
D. Consider the circuit below.
R1 Vout
100
L1

g
Tsnp

<

1. Find the transfer function H(w) in terms of R1, L1 and C1 from Vout. [5 pts]

hew = jwl‘*ﬁ, _ jmwne
Ri + Judm + L | he, 4 WRC
3eoc
| — e,

I

(I—bo"'u 1) +_§w 21 C

| I Y ou must include units. 9 S. Han
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2. Find the magnitude of transfer functions for two extreme cases of frequency
limit (Zero and infinite), and draw the transfer function and simplified circuits for
each case. [4 pts]

MftWV) w—=o F H(w)
Hw) =~ = ' \/
wWo o
Whir 1990 - WL Bemel ﬂjéc’ﬁc“%r
Htm) = — ’ —
—w M

3. What is the resonance frequency of this filter? [2pts]
]

- BN
—

\
jtngé = 24 [Lcr 27 [okmy - &.nk
(

= = = (po.7 kt
27 J—B,S.tba- S-Ié? =
4. What is the phase angle of H(®) at resonance. [3 pts]
O
H(w) @ vtsonomee Hiwd= —
j AR C\

l_f%c‘
C:ly)’}ﬁ C|> +3w 21 Ca AH(Q):' O

(4

| I Y ou must include units. 10 S. Han
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5. With the same circuit configuration, we want to measure the frequency
response of this filter across R1 (100Q2), NOT Vout with M2K by applying
sinusoidal voltage signal using the signal generator of the M2K. Draw a hand
drawn wiring diagram to measure V1 (voltage signal) and frequency response
across the R1 using two channels of M2K. Clearly annotate all the points of

wiring including ground. [5 pts]

% X ADALM2000 Pinout
% RYRN
{ ( 3 Digitad 1O [0:7)
\ 0 d Q\";&% %Q{:’o —

|
&

R T DI

V1 FATET ETEA VAR VAVANAN

m{mamﬁm\u

-2 4 v-wmlb 108 9 012 Y UL

P 4 L J
(;,-"4?4: O, Dugital VO 18]
f"c L v"’
o

6. What type of filter do you expect from this measurement ? [3 pts]

Low pass filter acvoss Ry, NIT
High pass filter

| Band pass filter |
Band reject filter

Y ou must include units. 11
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4. Transformer circuits [10 points]

A. Show all calculations. You are given the transformer pictured below.

Fall 2025

Values of each

components are: L1=5mH, L2=2mH, R1=100Q, R2=1k(2, and the source voltage, V1

R1 Qm Vout

is 20V.

| ! .9»\(é

2

2umH

2 FJL
Zim = R> .

= = 2.5 KRn
a® o-4 ’
\/ Zm _ 2600
m = Vl' B. + Zom (0O + 2SO

2. Is this transformer a step UP or a step
choose. [1 pts]

R,

Vout ;,IQ_ _
W N a

1. What is the voltage across the load resistor, R2: i.e. Vout ? [6 pts]

DOWN.

Circle the one you

3. What are the currents through R2 and R1? [3 pts]

IR"’ Vi ~Um _

R

20V /7. .23V _ 77 .y

/00 U2,

4
Tg, = —Lo

E I Y ou must include units.
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