ECE 210 Final Exam

S/S 1999

Name:

Ilonor Code:

Instructions:
Complete the 6 problems in the allotted time, and report your answers in the
box provided on this page.
Use the space on the accompanying pages to work the problems. Do not use a
bluebook. Attach additional worksheets if necessary.
If you wish to have partial credit awarded for any of your incorrect answers you
must write clearly and legibly. Explain your work in words, if necessary.

kEY

= Don’t Panic.
Good Luck.
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(10 Points) 1. Choose the best answer for each of the 10 multiple choice problems below

i. The voltage, V, in the following figure is: v. In polar form, (-1-j) is
[a]
= A
I=10[20 a. 1.414.245°
_ o | S b. 1£-135°
+ Vv . d. 1.414£-135°
a. 2/-10° Volts vi. The current, I, in the following figure is:
b. 50£50° Volts . a. 5/30°A
c. 5£10° Volts I+ A b. 1.41.245° A
d. 154£50° Volts I c. 6374£33.29°A

o d. 637£-146.71° A
5|30A

vii. A certain element has V=15 Voltsand | =
(2+3j) Amps. The impedance, Z, must be:

ii. The equivalent impedance, Zeq, is:

+
- a. (3+3)Q .(0.4-0.6j)
321Q0 o, 3+ Q ;.ilo-ﬂgo
Zeq | c. (3-2)Q c. (0.4-0.6§) Q
1|9_0°Q d. 2+ Q d. (.7692 - j1.1538) Q

viii. The element of vii above consists of a

resistor and another component in series. The
second component must be:
iii. The equivalent impedance, Zeq, is: a. a resistor
b. a capacitor

Zeq ¢. an inductor

d. Cannot be determined.

eHen ¥ 22 |
. —Z‘J Q ix. It is possible to construct an impedance of
C. (‘J+p-5) Q —3Q using resistors, capacitors, and inductors
-0 d. @2+H)Q alone.
]
a. True
b. False

iv. In rectangular form, (1+j)/(2) is x. Consider the figure of problem iii. The jQ

impedance is just a capacitor. If ®=1000 rad/sec,

a.3 . what is the capacitance, C?
b. (-0.2-0.6j)
c. (0.2 +0.6)) a. ImF
d.G34) b. 1000F
c. 1uF
d. Cannot be determined.
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2. (15 Points) Find Vout as a function of the inputs V1, V2, and V3 in the following circuit.

R2
AV
R1
V1 —AAN -
A
V2 + R2
R1 L
R2 +
Rl Vout
/ 2
oparp 1 v, Al o, v Vati= A —‘2—7’40 g Y
R, Ra. ‘ Ri
A-Vz | A L J,J,) Y,
= Tg =° Atz tp )= Y2/
A = R} Rz \1_2_'
R+ R
. Voutp = Va ( Ra +R4 Ri bz 129 v
T\—\ Ry RytR= —R/,' {
- Re
f&-vi ',’2—7—' v Vot ’/R"(Vz"vs)
P\\ ﬂ,
22 "
— —_ = —~ Vol [
Tt O—Vott , ©-Y2 05— Vatz o Virz (&) V1,
kz_ Ry ‘L‘ y
= V-V Y3

\ Vo= RL; LV\’Vz'U3B
R
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3. (15 Points) Find Vout in the following circuit.

+ VYV —
10 19
AVAYAY YAAY,

3y _+_> Vout

21Ix Vx

| +

)
9
H
VJ

bpo 3 27 +S(T-T) 4 Vi =0

717_“5:[3 "’V)(;‘g Vx:13

-7I2"gl13: (3

vy = 5 T-3g) vV s 70

T ———

351, +491x T°
5
quﬁsrl{ I’-“’__

55 |20
Vo..l” 2“-2};; = —2";1‘ Voek
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4. (25 Points) Find Vout in the following circuit

N -10j
0Q 2j ]

.
N | 10Q g 10Q
100[0° () J

Vout
A-l0o ! {1 { _
4 i A6 -0 A «—.J—ff_‘)AB —1)—/0
T = (is 45 3, 2
10 A0 -1.55) 45(.{3) =/o
B-A B ) /
~ 2 LB, n(,fj),»,s(;.’)rlfo-+}-—,);o
2 1o o1 J 019
| 1o 4¢3 1) 'Fld:, 1 { .
s_.__‘ ) - — —_ =
Io——ldJ X 101’14"' > ¢9 20 29 \)

ﬂ[,g’J').), 3(,,55 +.1 +.05 +.05)) =0
2 ALlSY) a5 - 95)) =0
2 A= 5(,455‘ —.15) ) B("i' *.33\
.5
5/4%5)// )s;) +8(.55)</0

5[074— 03y —/35) f’%f +§J]

(6w)
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B(.59-0.92)) =)0

Bz Sz + g.goézd'

b B (o) ST g
_ ’ : _ Jo+ 10
/d'/OJ 2 0o ( J)

56013 +535:062) \
- (1))

= 5C17 4 85062y +56017 ) ~F 5062

2 0

= (1523 +7,@5¢0J'> V



5. (25 points) Find the power absorbed/supplied by each of the elements in the following circuit.
Show that the powers sum to zero. V =1 cos (100t+0) Volts.

v 1mH
Jrulliiagag
&/
10Q
10uF
| ° /
|
gzog
2mH
.|}_____r‘rYT\—, B
FEEN
.
25/60°A

FeLU/Jé -
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( -2 k" +5(l+4
A

W

5//+Jl>, 520 [bo®

A =Bl i-y) ~500 Leof

: H( [0419; 5 >* 9/2}) = /af/d)

Al _1 ,J\_.B _ 39
10400 0y T20 ) zo  /0t/0;

J
ALy 1 yes) S B L 50U 1)
2 ¢0 20 2 J0

Al.14.05) - Bl.osy = 2.5 -2.55

B()- o _ . .
) J)/,/%dn) - B(43) 22.5-2.5] 4 R [és° (.] f,os‘J')
52 10357+ 359508 ) = 3744235 (23.9587°
rF= pll-y) -s50(bs® = 2/.;39%.——) /76795 1
Powiro'  Ca: % TaUm Les(-92) = 454247 W/

2 -
Yoon = % - A28k Julset P L ama 20 = 799930
= 2332w

o 2 =
ﬂ;—{f, A1 [ 16b-6L% ped 2380710

c 166-bb 1o°)
Tus 2 3 guimles] 802D E)> af”} (f;)%:(fu

2
~

(o]
(@




6. (10 points) Consider the two circuits shown below.

A)

, Ii,—*_ L Vout

B)

R 100

When w=58,000 rad/sec, the output of circuit A is found to be 0.5017.£59.8863°. The output
of circuit B at w=58,000 rad/sec is found to be 0.4664.262.1985°.

Find the values of R and L.
Y/l
VMp,? “). 1 [0’ 9“\’%77]7:
K#J"\/L’
2.
= jwl [a-JwL\ 'Dwz,& + WL
[ S =
L e 2 F -t [l R
= Fz ! ,&)
W)
v +10d
glmlb“l/l(?, ﬁ\/oufb-'-' 7‘Z(/\~' ( PZU[__
+ /40
SR Ak S L R
: {55000L> 518765 Tar (7““ ~ ) S

= A= 1boo S

L=.ol H
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