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Unified Quiz 3S
November 7, 2003

One 81/2” x 11”7 sheet (two sides) of notes allowed.
Calculators allowed.

Calculators may NOT be used for eigenvalue / eigenvector calculation or
for solving matrix equations

No books allowed.

+ Put your name on each page of the exam.

+ Read all questions carefully.

- Do all work for each problem on the two pages provided.
+ Show intermediate results.

+ Explain your work --- don’t just write equations. Any problem (except
multiple choice) without an explanation can receive no better than a “B”
grade.

+ Partial credit will be given, but only when the intermediate results and
explanations are clear.

+ Please be neat. It will be easier to identify correct or partially correct
responses when the response is neat.

+ Show appropriate units with your final answers.
+ Box your final answers.

Exam Scoring

#1 (25%)

#2 (20%)

#3 (30%)

#4 (25%)

Total Joe B = 75
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PROBLEM #1 (25%)

C

uv —=— B
A

A circuit consists of three identical light bulbs, two batteries, and a switch, as
shown above. When the switch S is closed, do the following increase, decrease,
or stay the same? Circle one for each part.

P
S

L
—_—— 5V
T

1. The intensities of bulbs B and C

\
(Uncrease ) decrease stay the same

2. The intensity of bulb A

increases (decreases N stays the same

3. The current flow in the 24 V battery

..——-‘_'
( increases ) decreases stays the same

4. The power supplied by the 24 V battery to the circuit

{_increases_) decreases stays the same

5. The power supplied by the 5 V battery to the circuit

increases decrea@ stays the same
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PROBLEM #1 (continued)

LS.

®

Consider the circuit above with three identical light bulbs, a battery, an inductor,
and a switch. Initially, the switch is open, and has been open for a long time. The
switch is then closed.

6.

10.

Immediately after the switch is closed, the intensity of bulb A is

(_less than ) greater than  the same as

the intensity of bulb B.

Immediately after the switch is closed, the intensity of bulb C is

less than greater than

the intensity of bulb B.

After the switch has closed for a long time, the intensity of bulb B is

less than greater than  ("the same as )

the intensity of bulb A.

After the switch has closed for a long time, the intensity of bulb C is

less than ( greater than )  the same as

the intensity of bulb A.

After the switch has been closed for a long time, the switch is then opened.
Immediately after the switch is opened, the intensity of bulb B is

less than greater than  (‘the same as )

the intensity of bulb A.
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PROBLEM #2 (20%)

\/ 4 Q P € 8 Q2 + 2V

e AVAVAV NNN—2

e
Q =

For the circuit above, calculate:

(a) The current in the 8 Q resistor. Make sure that you specify the direction of the
current.

(b) The potential difference between points P and Q. Make sure you specify
which node is at the higher potential

(d) To 50(&1—6/ ] &€ ’-L‘g_ nodo M_"}Lod.

KeL ad e : [+ 4 L SIS -

at @, (H+‘1+-—8L>@’-.%L(S/ :,_(-Iz.)-o
So(u{ Qo/ CI’,

5 e, — I+ 3 =0 = S e = —2

o g

=) € = :_L(?_ -3.2 wolks

TL\&M[—Q/\Q) 5

Ve, = € = (-3.2) = |} 2 wlts
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PROBLEM #2 (continued)

Cogn = _V?wz _ LA fo  the leff
N rs

e ]

(k) From (x),
Podemtial a4 P = -3 2V
Potemtic] a4 Q= oV
Poteutia] Aiffercace = o — (-3,2)
= 5.2

Q (s ad Hle //,,/Lu-,. /Do#ﬂ,h‘“a(
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PROBLEM #3 (30%)

<, R3 €5
0 NAWA .
. + +
Cr==  GQO== &

1

For the circuit above, find v|(¢) and v,(#), for the initial conditions

v1(0)=3V, vy(0)=0V
The component values are

C;=0.1F, C,=02F, R3=4Q, R4 =2Q
/‘)FF,LJ tle  noda ""‘“"}LC’J, w!“«\ nody /aé-e”iaé_g flaooo‘—.,

AP\) ’; Kec “'1'"' QC{(_L V\.Q‘h .

....(J";'Qg 4 (Cli—j-"f 6‘3:‘6-\‘){2'20

A&.‘SUM a  Soludien  Af “,.G.., 40"’"\

s+ S -’-

elt)= Eye | e,- E, e

Tha v E, + E, 5““”3
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PROBLEM #3 (continued)

Ci$4 6

- G E
3 { S
- /"-‘h C_S 4’6'3# C?l—' EZ-
L ~ R
(%) £

P/uj]‘\(j /A COVH/DOMfuﬁL ,/a[u-CJJ

‘o,l 0.2% — _
M“): S 0,1y
- 0,25 6.25+ 0. 7Y
To hove «a l\nn‘l'fiv\wQ S}g(ux)r-io-—\l
Ao (M/s)) =0
= 0025 g/25s £ o0%S

S ol bJ iuaclra%‘g FO/MHLQ,'

2 (v.02)
= - .2y & |, ¥y
= -5 -lz7 ged!
For eac L CL&/QL‘I"{VI‘ f""l\L \/OIIU'Q/ SD/\J‘e ‘FUV'

L{/\Ora (_,f#-er j_S"—y‘(, Uttt *D r.
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PROBLEM #3 (continued)

S,c -5t p(es)- | ©e5 ooas
s BUP A Y 0.2§

o

AR M BGOSR

Sa= mhid M("‘Ls)=[o.)zf -0.25’:[

- 0.25 o.5

Aow recduce:

_— - _ Tai‘ Lo, da ,Mu“"t‘f’l‘ﬁ)
|

_si
g[-t)t [ ,ja n L 176'/’2Yt
- l&

Tla jmitial Covditions ore

ele) = c.[_',] : bzﬂ > zﬂ
= [0 -2
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PROBLEM #3 (continued)

Solue bj AISIOA) ./\36(0((")'1'0‘4/ CV\QWULV‘/.( /‘ql-Q,
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PROBLEM #4 (25%)

Rj Ry
+ («. |4(‘,z L . L
ut) () 1&4 254 (1)

Find the differential equations that describe the input-output behavior of the
circuit above, in state-space form,

x(1) = Ax(r) + Bu(t)
y(1) = Cx(1) + Du(t)

The component values are

L=1H, L,=2H, R3=3Q, Ry=5Q

)

Stutes ane (;/; Zz Ceurrent fé«./‘oujh [.1Ju(+o/s>_
State vector (s

&y
X =1 .
z (7
We  must '?(-«A j‘_ . Note +l’\"+

.-d—-—{:‘ = ._-I-.., "U‘, 3 O(_fl__z' =3 ..—{-. -U‘Z,
At L) oA+ Lo

60 net A +o '§l~1d N ’U“_ (@ 4erm c)ﬁ t:’ P (,\ 2,
W. To do this, wst tle (sop ptliod, Note that
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PROBLEM #4 (continued)
‘H\.U-u_ a’ € 2 /oo/:)S/ C(«uj 2. iﬂdqc,‘z:/s/ SO

/ooja curremts avrs /<“°“‘""4/ a<s JLzoooM, So

a\a)olg KV L arou ndh LDC:'JD‘;:.

L,/-f—él—z [oo/.J‘, Rg(é'/"Z‘Z) ‘)—’UT — U =0

£7_, IQO,‘bl R\-f C"&. + ?J.-z - Z)", = QO
=7 VUV, = - R (i Fl2) + «
’U-z = - Rl’( Z'-Z + 1)-/

rema—

= - R (, -(IZ-UPV) Lo + W
//L\L/‘Q(-Owe)

‘ [ L

[ B d L - U; l
£ = d—?[iz] IUL/Lz]
—_ “‘R'&/L, '"E?»/L/ A} L:' 4__1:/(-;]“

~Ra/en "‘(FZ;»,fRL{)/L_-?_ te /Lz_

-3 -3 K+ l‘ ‘ku
- [—z,r -4 ) - 'z
-~ v

A i3
Plso,

%-:7}'2 = ["R3 ——(23("24)]_1‘ + L'__‘ “C
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PROBLEM #4 (continued)

Turew["ow-&.,
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