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Problem 1- Short Answers (8 points)

If you make any assumption that you think might be unclear to the grader, mark that question with an asterisk (*)
in the right-hand margin and explain your assumption on the back of the page. Note that some of the non-true/
false questions may have more than one correct answer.

[1 pt.] (a) T L F_ The peak value of the AC voltage at the wall outlets in your lab in Cory Hall is 170
volts.

[1 pt.] (b) T _ F -VAn ideal discharged capacitor is a nonlinear component.

[1 pt.] (c) T _ F+ A phasor voltage V is a function of time.

[1 pt.] (d) Name a component or device that turns a steady current into a steady voltage.
/

Answer: Rt?~/$-fz;r-

[1 pt.] (e) Name a two-terminal component that can never pass a steady current with a steady voltage applied.

Answer: t:!a./)Qcl;~;-,
[2 pts.] (0 Name two components or devices that can increase the amplitude of an AC voltage.

- kh~r~MO~~

[1 pt.] (g) Name a component or device that can use a steady voltage to control a steady current.

Answer: kI~.s'F£r; ~8Jrk.4e-a!;I?Ir;IW C!(..)rr-e11f-r-6UICe
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Problem 2 - Phasors (13 points) 1<r=:y
[6 pts.] (a) Determine the Thevenin equivalent of the following circuit using phasors:

Voc ~ \tr~- ~ lio ~ {<. -=-

RtYJw~
A: 1X io-8 F

B :Ji lo-<isr-

where <0 = 106 rad/sec

A : (:: Ie-fiG W.~c = I

+

Z - /00- (!)O\
-TH - U

<... ~If- R. ~W'- _ r<

R+ i/;tli C - ifjWI\c..

~. =- 1?~-t'Rc)
I+{"j<r?~7..

(Express answers in simplest rectangular form A + Bj.)

~TH- :: Cf+ 3S Ik,
/0

[3 pts.] (b) What is the time average power in the 100 ohm resistor?

A
'

I
p -.:/ aye -

[4 pts.] (c) The output voltage is of the form vI (t) = VIcos( rot + cj). Determine VI and cj).

~ -1' §4JRL -9 I~ I ~ = 1'lftt I 4'VT/-f - UJ_I>"<1.:O £.,yzC

(Express answers in simplest rectangular form A + B..)J

A~ Iltn+ ,:: ~~ ~V,It = ~I I
L. 0
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Problem 3 - Phasors (18 points)

L

+

where Vin(t) = cos(wt) and L = 2 X 10-4 H, R = 200Q

[2 pts.] (a) What is IVout(t)/ for w = O?

::: ~roO'~J )
'2

-= loo-l-/cpJ'

[2 pts.] (b) What is IVout(t)1 for w ~ oo?

[8 pts.](c) What is IVout(t)/ for w = 106?

'Zeo .ZcDJ
~ :::.

2wo f 200j

; - VI!!
~- -)- Ix>

~ovl- = ~ . (r cD -If,~i)
IDO

:::. lI,Y)' (f.J- J)
(Q!;> (CDJ

~~ :: J2
::::~. ~II C;(~()Vout

[6 pts.] (d) Let G(w) = ==. Sketch the general behavior of IG(w)1 vs. w on axes provided. (Note linear
Vin

scales.)

IG(w)/
2

d-e~ G((p=Sf'o') -:::: I

,t--
-'-j2.o ~ 2cP

O
2cP' (DocS ~ Icr;O~

'2J:oJ'- (@O.j LcD +f~j /-f-S';i

w (rad/see) _ UQ:)o;j)(I-5j) _ ~a:>o-Ho:Dj

2 x 106 3 X 106 4 X 106 5 X 106 - If-'1..S - 2(;

~ 2a::> +-40 j
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Problem 4 - Short Answers (15 points)

A circuit made with three ideal op amps is shown below:

version A

version B

V2

[6 pts.] (a)Of what three basic op-amp circuits is this circuit composed? (Circle them individually.)

Sub-circuit with output va is CAv\ ;,,~~ ~'ifur

Sub-circuit with output vb is Y'oA- i'Aver-~":I D--'1()~.te1

Sub-circuit with output v0 is J V'\~"'J .ivV"\M;Y-~~I~er

[9 pts.] (b )Find the voltages va' vb' and v0 in terms of v 1 and v2 . Make your methods clear to the grader.

_ 31r. V, _ -~ V&..~ -J 1lf
va= f 2/C- ~J)

v =o -NO =- ~ -r '"V"b
/ok Sj( I:s.k

ryo:: - 'l1.Ja - 'L 1Tb
3

=-blTi -~~
5 ot8



Problem 5 (20 points)

An ideal op amp is shown with its input sources and its power supplies.

version A
lOOK

-

versionB
lOOK

-

Given v2 =~1 plot VOVS.VI for -3'; vt'; 3 volts.

Vo

-3

f\r, - (-'2v) _ -2V- 110
rOi~- - ((pI,

-3V <~ <Sv

- sv < --/01Jj -L1. <. SV

l /qV < -/011; < ~71/

-I,'1Y > Vj "/ -7.7v

-==- 4V -'2V < ~ < '-Iv

1 -w <-.)"i-( ,,'Iv
v.-L T 2V l "-Iv < -sv, < 101/

-LfJ. > V; > ~v

1i;+I -.1-'")JQ
-,;;f(:= s;ct

S-('lJff() = _1-'1/0

'V; ::: --l Yj -6
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Problem 6 (10 points)

A DC circuit that was connected up one week ago is shown attached to a Very Strange Component whose I-V
characteristic is shown. find I and V for this circuit.Make your method clear for the grader and state any assump-
tions you make.

version A

10 =0.5 mA
R = lOkQ

C = 300~F

1 (mA)

+
V

-5

-1

I 1 =03~ I I V =Z.7v I

a- I~ b,&'".A V: - 1,.s v

13D~b~ - ct~ CoJJ k ill (-'1~Lo- rfu-k,
~ \\N<... bj /eeL

x:'-l: _L ~o ) r~ To-V
R. "R

version B

R:?- C

10 = 1 mA
R = 3kQ

C = 100~F

V(V)

+
V

-1

I 1 =Q.(/'4 I

Or 'L=itvA

IV =1.. b vi

V::.-3,7 V
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. Problem 7 (16 points) KE Y

lOV

2V

[3 pts.] (a) What is iD as a function of VDS?

~

[3 pts.] (b) What is VGS as a function of iD?

[10 pts.] (c)What is VDS at quiescent point?

you may use J2=:1.4, J3 =:1.7.)

to :: 1< (\i~-- V-6)~

C~.+t-fu~ ip ~ <V-V~ '~M Cb).
'<.roO

"2V-V6-S _ J<(V6-S- ,)~-
r:Lco~

'1. -
V~ - V6-S-\ V=~

VG-'s'~ , 1: Ji+4- -
:2..

,iJS

Vt = 1V (threshold voltage)o

K = 500J.1A
V2

i = lov -VPS'
D . "1 kJL

1

.[f~ 2.7..J S!;>V6S1 -= -t (I-'Z.,~) <0

AD+-Fib~<

V~<- ~ ~ (J+<.~)
- '3;Z _ I.'V.- ---:t

/Vel,\!5D/V<..~r LD

~" k (,.~-Ir~ (I1o.U;""~~)

'=(k)<jo') (o,3d (.At)
:: Qco07<-b -6 ) CO./ g-)

:: o.I~~.
/'Jew (2,(3)('( ::54)

Vas -= lDV - ('ko)(O{\5'~A)
~ rov -e.SL.t:::: '1, ~ro
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