NAME: SOLUTIONS

EEE 202: Test 1

2 Problems, Equal Credit, Closed-book/notes, one sheet of formulae allowed

Problem 1. In the following circuit, find “Is” so that the power absorbed by the 200Q2
resistance is 1 W-

5000
200Q
Is (A)

1

PZOO :ISVZOO :1320021:>152 :m:)lszlo\/?:1414

= 0.07(4)

Problem 2. Develop a set of equations to compute Vy in the following circuit.
Express your answers in matrix form.

1Q 2Q 20
AYAYAY 4
A
vV 1A 30 Vo
Y 1310V
o -
Nodal analysis (4 nodes)
Vl = 2
V-V, V3V
11 2 1 + 32 2 — O 1 0 O 0 2
Vy—Vs Va-Vs 1 —-15 0.5 0 _ |1 _
—+ 0.1V, + =0 =1, o 1 os |V=lo| Vo=W
%Jﬁ’—?’_‘@:o 0 0 05 -0.83 0
VO = V4
Loop analysis (3 loops)
Il - Iz =1
o=l = 0.1 = (1) _11 871/—(1) Vo =153
—2+41+L24+152+3)=0 B RO b MR
1 2 5 2
VO = 133

Both result in the same solution: V; = 0.423.



EEE 202, TEST 2, NAME: SOLUTIONS
2 Problems, 30", Closed Book& Notes, 1 sheet of formulae allowed

Problem 1.
Problem 1. Determine the Thevenin and Norton Equivalents for the circuit below (without the load).
VOC S 4'V ISC = 298mA RTH = 1 34‘kﬂ
4 100 Q A o
" R _Load
1mA 4kQ omA 2kQ LT
°
Simplify with a source transformation: Is=1mA, R=4k =>Vs=4V
AYAYAY .
4100 Q 4 L »
" R_LO
4V 2m A ZkQ .::'.'_ oS
. °
Apply asecond source transformation to obtain a single node pair circuit
°
A A :":.
" R_Load
0.976mA 4.1kQ . KO e
°

It now follows easily that I,, = 2.98mA, Rry = 4.1k||2k = 1.344kQ,V,. = Rryl,, = 4V

1kQ

1kQ
Vo

Starting

= TR, = 1k||1k = 0.5kQ
——» V., = 2.5V,R, = 1k + 0.5k = 1.5kQ
I, = 1.67mA, Ry = 1.5k||1k = 0.6k
Vi3 = 1.0V, R, = 0.6k + 1k = 1.6kQ
Finally, avoltage division yields

1k

Vig————— = 0.385V
$31.6k + 1k

Vo:



EEE 202: TEST 3 NAME: SOLUTIONS
2 Problems, equal credit, 50’, Closed Book& Notes, 1 sheet of formulae allowed

Problem 1.
The current across a 0.1nF capacitor is shown in the following figure. Plot the capacitor voltage.
(Carefully label your plot.)

vV =V(0)+: [ i()dr =>

20 b
At t=5,V(5) = V(0) + ——20m X 4m £

E 0O

At t=7,V(7) =V(5) + 1;10 (—20)m x 2m
V(0) isnot given and it is an offset for the entire 0r 1
req)on% a0 | | 1 | | 1 | |

e 2 3 4 5 B 7 B g

w107 Linesr Simulstion Results Time, ms
i
V(0) +
Problem 2. In the following circuit, find: T I I .
1kQ Vo

1. Thevoltage V, fort> 0. okO  01mE 3kQ

5V
2. Thecurrent I, fort > 0.

A

~+
1
o

t<0:V.(07) =0=1V.(0") =V,(0%)
t>0:V,(0) =5 Xlzi = 3.33(V)
1

t > 0: Ry = 3k + 2k||1k = T k(Q) = T = Ry C = Tk X 0.1m = - = 0.367(s)

t
t>0:V(t) =V, (0) + [V,(07) — V,(c0)]e T = 3.33 — 3.33e™ 0367

1
t>0:1,(0") =5m L+ﬁ+i = 1—(1)m(A) (After using a source transformation and current
1k 2k 3k

division to find the current through the 3k resistance.
t>0:1,(0) = 0(A)
t > 0: Rpy = 3k + 2k||1k = Tk(Q) = T = Ry C = Tk X 0.1m = 3 = 0.367(s)

t
t>0:V(t) = 1,(e0) + [I,(01) = I,(c0)]e /T = ge- 0367

Note: We could get the same answer by observing that lo is the current through the capacitor and

using theformulal, = C dth".




EEE 202, TEST 4 NAME: SOLUTIONS
Closed-book/notes, 3 problems, equal credit, 1 sheet of formulae allowed

Problem 1: RC-filters are often used to reduce the effect of high-frequency noisein circuits. In
the following example, the voltage source represents a high frequency signal that isto be
attenuated at the output (\V out).

Write an expression for Vo« and determine the value of the capacitance C so that the amplitude
of Vout s 100 times smaller than the amplitude of the source.

+
1k Q
A cos(1000t) V —C Vou
1
T P L Sy 4 -t —1(RCW)
ow =1 M TRGwH1 T VRCEWEx1. U1
jwC

A _ A
VRZCZw2 +1 100

Problem 2. Inthefollowing circuit, 1s(t) = 0.001cos(10t) (A), Vs(t) = 2cos(10t) (V). Write a set
of equations to compute the voltage Vo. Expressin amatrix form.

2/r2.,,2 2 100
2.\Voue| = = R2C?w? +1> 1002 = € = == C = 100uF

M AN, ¢« .
1kQ ImH 2kQ 1
V., —_ —_— V,
S 1OMF | i SMF out
S
. ° -

I =0.001£0,V, =220°, Z, = j(10)(0.001) = j0.0L, Z, =—j10OK,Z., =—j20k
Loop anaysis:
~2/0+ 1,3k + (1, - 1,)(- j10k) = 0 1k — j10k j10k
l,—1,=0.0010 or [ 0 1 ” ] llm]
—2/0+ 1,1k +1,(j0.01) + 1 ,(2k — j20k) = 0 1k j0.01 2k — ]20k
Vou = 15(=]20K)
Nodal analysis: Simplify substituting Vs directly for the first node voltage

2-V, -V, Vs—Vp 0 —_1+ 1 " -1 1 0

1k —j10k = j10m 1k j10k = j10m j10m _ 2

V2—V3 Va—V3 _ 1 -1 1 1 _ 1k _
| jlom m+—-=0 | or j10m j1om * o 2k V=_[1m | Vou =Va

VsVa o V4 _ A =t 0

[ 2k —j20k 0 0 2k 2k +j20k
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EEE 202, TESTS NAME: SOLUTIONS
Closed-book/notes, 2problems, equal credit, 1 sheet of formulae allowed

Problem 1: For the following circuit

——AA——

10k Q

—m )
ImH

Vin=1cos(ot) (V)\ * ImF 10kQ Vout
| -
Find:
171 L
The transfer function 22 = (sc+5) - R(Ls+R) _ ()

1 ,1\71 1\, T - 2. 2L
Vin ((Trﬁ) +(SC+E) y  RUs+R)+RLs(RCs+1)  LCs +os+1

1
e Theresonant frequency wg = Nl le3 (rad/s)
o C® 1 1L
e Thedampingratio z_TH_E E—O.le—3
0

Problem 2: Sketch the Bode plot (magnitude and phase) for the transfer function

1000(s + 1)
H(S) =——F7—
) =+ 1093
20 --b-----eemeb . _E ___________ i__- Corner frequencies:
| | | 1 (zero), 10( x3, poles)
IH(jw)] i i i DC: H(0) = 1= 0dB, angle .
@) 0 f——— s oenooeeees o
T U D — A S—
0 fo — A
P I B G | T -
(deg.)
B N o

0.1 1
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