soumions — Efifefloe MTHZL AL 268

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.

[Ipt]@ T _[ F___ The peak value of the AC voltage at the wall outlets in your lab in Cory Hall is 170
volts.

[Iptl() T__ FJAn ideal discharged capacitor is a nonlinear component.
[Ipt](c) T____ F_x 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: Xes ; 57[29?’“

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

P
Answer: 2 %ﬁﬁd’/’?@)"

[2 pts.] (f) Name two components or devices that can increase the amplitude of an AC voltage.
/e -
Answer: J/24$ jé/‘ Mmer ; Zm ?J?//sﬁ el MOSFLE]
[1 pt.] (2) Name a component or device that can use a steady voltage to control a steady current.

Pl el ; £ v Py “i” N e oy
Answer: ASOSFE Z: ) /7{71?'%5“‘* ol Yow o :"}‘t*‘-”f.‘:/ Qurrenl Ssuice
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T\
- Problem 2 — Phasors (13 points) , <E (

[6 pts.] (a) Determine the Thévenin equivalent of the following circuit using phasors:

A‘15;(081: \ loc= br=lp+ R -—Qﬁr’i—c%’
‘1x10" # i
Vycoswt GD 13:3'){@"81': §100 v (1) R+/JW“’ f-a‘*}
) Dy L‘/ ¥ wRC ,f LR C AR
where @ = 109 rad/sec ¢ : ‘%"LAE:“’ J _p_‘:. MC
Ares l0“96 wWRe=| R:C=3s °F (Rrex3 ' ) S FTRC Vo
+' — (o0 we
A [t =t tm =t gy R R
2 R'l |/Jw\.. H’le{c
(Express answers in simplest rectangular form A + B..) (
. i : g f !‘—jk}o’ﬁﬁj
R: _[-/:TH-: q“L__SJ._ ¥ L= [0 -2 ?ﬂ* —
lo ) [Hi03R3C
[
= [O—*—SDS

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

A; S H_LRQ}.\VT#] QRQE__V_TH Vm]
(s, )3 %" H’gﬁ e 5] - vls Yty SR Yy

209 5 -

’1&3 'H")?‘R'a(-l
,_,__,(HE I = WRCYWIRCH
oo [FurRac e

[4 pts.] (¢) The output voltage is of the form v, (¢) = V,cos(wt+ ¢). Determine V| and ¢.

V1=‘Vm\ 0=y ik 4},9 - 4——

R LRe

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

A:.il/ml: %l’é X vk =t |
R fl/ri+!: ?-?@l/; Y= Lt 15

20f7



Problem 3 — Phasors (18 points)

IC
I\

(o33

10-8F

Vin() (D

o]
+

L §R Vo, (D)

Q

where V; (1) = cos(wt) and L = 2x 104 H, R = 200Q

Since. Cis opn cireit

[2 pts.] (a) What is |V0ut(t)f form = 07? O

Cis Short
[2 pts.] (b) What is ‘Vout(t)' for ® — ? (-_“_g,,u‘\'\’
[8 pts.] (¢) Whatis |V, (1)| for & = 106?
. vaZD’:sJ 2001 anid)
(ZIDO o0 230;,2003 {_f,:) Q
= [oo+ fc:r:uj
Vout

[6 pts.] (d) Let G(0) = =—

scales.) d‘f“k G(“:_g‘;ugﬁ) k5.0 |
|G ()
2 e
-—‘320 200
A C
1

200 _ feO)
900s 0 ey M5
> 0 o) _ Uemod)I-5)) _ Goomt152)
106  2x10° 3x106 4x106 5x 100 = AN AN e i S
K 26

~ 2o +'£/O\')
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Problem 4 — Short Answers (15 points)

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

version A ' S
6kQ N\
: 2kQ W e
/ 5kQ
| v Al
! o—\Wy e MA e
~— J=— i N
W it Sk
4kQ L
YW o_> M
= vy b 15kQ
version B 6kO
A
Y
2kQ
. 5kQ
= L 3—> Ya W 15kQ
1 .qM
8kQ 5
A\‘ >—_0 Yo
4kQ ~— L.
"2 o—A 7 MA
T Y 15kQ

[6 pts.] (a)Of what three basic op-amp circuits is this circuit composed? (Circle them individually.)
Sub-circuit with output v, is _on Thverdag  anvlifier

Sub-circuit with output v, is Py mvﬁ%\ﬁi QMPMGF

Sub-circuit with output v is  nverfing Summvy OVV\OE"'??U

[9 pts.] (b)Find the voltages Viss Vs and v, in terms of v 1 and Vs Make your methods clear to the grader.
Vi <= Ve -3V,

Kg = -2% 5_?: 6'{(

vb = ?’11_ f“[}-{afzh ‘:'-u;_} r\ll‘:. ?1’:‘
L el 7 P

v = EW2VR TN v

o =
ol .« B T

Wee Ul s W
2
= 6% 2%
50f8



Problem 5 (20 points)

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

version A
-3y < <Sv
=s5v —3< ey <V
e
"1 Yo 1 4y L 19V X AoV <27
_i'__ T —v >V, 2 27
version B
oy < Ve <%
=Y apefgg W
>_v,,_° A e sl =S <0
_T_ =
= —L{/f; Z Y ol

A .
\

~B
\ ~A
Versen A = ’U‘Q\f_ﬁo&:’ 2
K
[ ok ———l
PR
1 e ’lr.c.) o
: Vo
g e
/U?"‘ (_:11/) = TME- r'of(
lo (Vi A = B0 e ¢
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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
A
L@ r=d=— |

wlh

I =05mA

o
R = 10kQ
C = 300uF

oot \ine. by kel
L—-% e :O}I:I?-.l/

I
version B
Iy
bi GD R§ o— Very Strange
o Component

o

I, = 1 mA
R = 3kQ
C = 100uF

| et

I~

I (mA)

V(V)

vV =2
V- - 28y

O I<o.fm
Rilabl - Croat codd Lo n citlg-  Chie.
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. Problem 7 (16 points) kE Y

'p | = 1kQ
ps Ro
G +

Vps

10V -ﬁ)

2V

[3 pts.] (@) Whatis i, asa function of Vp S?

[3 pts.] (b) Whatis V¢ as a function of i, ?

[10 pts.] (c)What is V¢ at quiescent point?
pocoiosoms ) soa = G,
(Hint: i, = K(V g Vfo) . If needed,
you may use 2= 1.4, 3=17.)
1 . £ . N
4 = K (Vs Vo)
csistible Gy DVes £ ()

2000
2VVes |k (ys-N"
Lo
W-Vg = Vg™ Vs +1

Ves™- | o5 -lv=o

VG_S = |3 I+ [‘i‘_ﬁ_
X 7]

1

Vfo = 1V (threshold voltage)

K = 500pA
V2
e IIOV —Vps
2T a3

Vos = U~ & (k)

v, = 9 46 vells

[’;?:2;2_}-59 Visi = #—(i-?_z) <o
hot Fﬂﬁ:b«
Ves= = i (J.+-'2.2.)
= - Lév.

Mow bo ’Q‘N"
co Kk (16-1)* (noke 6x6=36)

= (53954 -63 CS.EC)
= (owoxist ) (ol §) (Z/J—)
o 85mMA -
NW . (2,435{0]’ z 5“{)
VDS = (oV - (3\::;3)(0("@/*\/3\)

= [oV-.5y= 9,46
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