Name: (please print)

Signature:

ECE 2202 — Final Exam

December 3, 2024

Keep this exam closed until you are
told to begin.

1. This exam is closed book, closed notes. You may use one 8.5” x 117
crib sheet, or its equivalent.

2. Show all work on these pages. Show all work necessary to complete
the problem. A solution without the appropriate work shown will receive no
credit. A solution that is not given in a reasonable order will lose credit.
Clearly indicate your answer (for example by enclosing it in a box).

3. Show all units in solutions, intermediate results, and figures. Units in
the exam will be included between square brackets.

4. If the grader has difficulty following your work because it is messy or
disorganized, you will lose credit.

5. Do not use red ink. Do not use red pencil.

6. You will have 100 minutes to work on this exam.

L. /35
2. /30
3. /35

Total = 100
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1. {35 Points} In the circuit shown below, the switch was open for a long time. It closed at t = 0
and then opened again at t =1 [ms].

Find vo(?) as a function of time for all time periods ¢ > 0.
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2. {30 Points} The sources vs(?) and is(?) in the circuit below are given as follows.

vg1(t) = 20.5cos (377 Fi—d] t— 20°> [V]

ig;(t) = 1.25 sin (354 [1?] t+ 320) (4]

Find the voltage vo(t).

AAAY 6081 AAAY,
2.2 [kQ] 3.4 [H] 1.5 [kQ] .\
isi(t)
vsi(t) 4 7.2 [UF] ——
2.1 [H] g vo(t)
== 36 [uF] .
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{35 Points} In the circuit below, the loads are characterized as follows.

Load L1 absorbs 1250241° [VA] .
Load L2 absorbs 750 [W] at 0.84 power factor leading.

Load L3 absorbs 1520 — j470 [V A].
Load L4 absorbs 1400 [W] and delivers 460 [VAR].

The voltage vy (t) = 339.41 cos (377 [r_cw_l_] t) [V].

N

a. Find vg(?).
b. Find the total complex power delivered by the source vs(?).
Find the equivalent impedance of L1 in the time domain (that is, find the impedance in

terms of R, L, and C).

FJ\/\/\,—JZZZ[Z?{]

10 [Q]

<+> vs( )

C.

L1 L2
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3. Show all units in solutions, intermediate results, and figures. Units in
the exam will be included between square brackets.
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1. {35 Points} In the circuit shown below, the switch was open for a long time. It closed at t = 0
and then opened again at t =1 [ms].

Find vo(t) as a function of time for all time periods ¢ > 0.

150 [Q] 470 [Q]
aAA" AAAY
iy e

t=1 [ms]3 i
+
<-l> 6.5 [V] f=0 1 [kﬂ]§
<+> g vo(t)
- 35[V/A] iy 350 [mH]

Dt"&w «PD(“ -E(CD\ (A/\.c[ucﬂtzw‘ A a GLor’é

/150000 ¢ Yo (L]
~W W v . [, TOIS O
[ L, — ’ 230 e
- a5 (¥4, Ak bl Bty
)6 vl | 4 =
(o)
Y,
w__:wr -3, \‘, 1) = —18.bos [V
), - ]
e~ S Y3
. O tg = mEFAE
t 0.5 ]
! - E_il—ﬁ' = = 000 "{%’?‘[ﬁ—l
{4, ¢0) |
2t £ 4o



ECE 2202 Final Exam — December 3, 2024 — Page 4

Room for extra work

" ( Dwns]
D vé;i— 6 <t< / w Iélle < cLe -

-QW 0%1" t<o !
l

+ 4

- . L¢ot [ws]
\ - 35), = ~2.290 (V| o<
v )7/0({:) /2

U e also waed 4 (E=1Ewsl) s
4 5 ZL‘Z{:) = T‘—?"‘g"‘sg f 351‘2 At —~ 60,0048 7

o = esq3|Et - soeut LA
o L, (/fmél) =~ o1 [H] A



ECE 2202 Final Exam — December 3, 2024 — Page 5

Room for extra work

Draw for T 1 Iwsl  Use fest covrce for 1Gy°

| S0 () d3o ()

—~—A— ‘ 4’\/\/‘
é ’1 {tujj (oo [

’( - 3099302

o3 e @ Ry lim )
X L//Zm bt (ns)

, - ) = 000487 14/
Some crrewmt s for bee = %y --«_(,f,:ﬂ“*/su

t 2
3 L&) = ~dsTnix (~ 1141 + 487) [l €~ Gofbasl
' ! ) ‘Z{Z{fms_l
+ 5 Yo () —
1S (1)
L N AW -
' w ”V T L) = 1408
(oS [v] 35/ % 0 %1[#2&1 - ol tt)
220 (M) Lét)L 6 dé&
| -
DISOM'J _ - (41 Lns))

e 1,09 [ms]

o3
Yir) = 0.3 (~6:5U x(o ){ ovsS

»(‘é‘ { [wasl)
t/pl/;) = V[ @ Trotles] L> 1 (wsl
+




ECE 2202 Final Exam — December 3, 2024 — Page 6
2. {30 Points} The sources vs(?) and is(?) in the circuit below are given as follows.

gy (£) = 20.5¢c0s (377 [%9] t— 200) V]

s (£) = 1.25 sin (354 [ff‘sfl-] £+ 32°> 4]

Find the voltage vo(?).
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2.2 [kQ] 3.4 [H] 1.5 [kQ] .
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{35 Points} In the circuit below, the loads are characterized as follows.

Load L1 absorbs 1250241° [VA] .

Load L2 absorbs 750 [W] at 0.84 power factor leading.
Load L3 absorbs 1520 — j470 [V A].

Load L4 absorbs 1400 [W] and delivers 460 [VAR].

The voltage vy (t) = 339.41 cos (377 [ﬁfts_{i_] t) [V].

a. Find vs(?).
b. Find the total complex power delivered by the source vs(?).
c¢. Find the equivalent impedance of L1 in the time domain (that is, find the impedance in

terms of R, L, and C).
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