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MAKE SURE TIE EXAM HAS 10 NUMBERED PAGES.

This is a CLOSED BOOK cxam. ITowever, you may use THREE 8.5 x h i [

of notes (both sides) and a calculator.

4. SHOW YOUR WORK on this exam. MAKE YOUR METHODS CLEAR
TO THE. GRADER $o vou can reecive partial credit.

5. WRITE ANSWERS CLEARLY IN TIIE SPACES (lines or boxes)
PROVIDED.

6. Remember to specify units on answers whenever appropriate.
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7. PLEASE NOTE: TIE NUMERICAL ANSWER TO THE FROBLEMS
MAY NOT BE WHOLE NUMBERS (i.c.. THHEY COULD BE NEGATIVE or
DECIMAL).
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Problem 1 (22 points)

In the circull below:

NOTE: DO NOT ASSUME Vp = ¥n for the op-amp.

a. Mark the known node voltage(s) with CORRECT voltage values.

bh. Label the unknown node voltages.

c. Write sufficient nodal cquations to solve for the unknown node voltages in (b).

DO NOT SOLVE NODAL EQUATIONS.
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(¢) Write final nodal cquations in the box. Make sure cquations are SUFFICIENT.
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I'rebiem 2 (25 points)

In the circuil below, assume (v(0)Li(0)) is (6 V, 18 mA). Assume C2 is initially
discharged. DO NOT IGNORE THE EFFECTS OF THE RAIL VOLTAGES 'OR
THE OP-AMPS. You may usc In{1/3) =-1.1

(a) On the driving point characteristic for the nonlinear op-amp, lahel the equilibrium ,:j. f‘:}
point(s), stability of thedquilibrium peint(s) and dynamic route. :

{h) Sketch vi(t) (outpul voltage of first op-amp) for t = 0 and [or one time period. r-'\:)
Clearly mark the periuds, maximum vollage value and minimum voltage value on oy

. c the graph. (L. _—::'r;i i 2 ng.f'm £ 545.»«2[‘: j : ? _
3 # (¢) Sketch vo(t) (out Fyoltase of second op-amp) for t = 0 and [or one time period. F I' 0 j
i Clearly mark the periods, maximum voltage value and minimum vollage valueon == = =~
- £ fL 1“.'_
o f

122, Nv<42

1
2, N Faak

o

uriving ooinm

g beot R e

iz shewn above |
2 P - i
— = _ o "2y ; T
e =YL Y : ‘;_ 1 e
S b R L |
‘ ST R (\.ﬁ‘“-*’-‘ rl':f«"ﬂ ’
- .3. {4 B R i
o 1mr 12 et / gt 1—
7 | J " I A A
i pf_f_'@ o | T uf—r-——;* ) 1 | \
: A " n f o-\»
N ‘ﬁ-}': “p M-y e £ \ _\j,_ - L= /
' fw o BT

-—'j n lkli“} _ - \2 4 [{_1 Jg—l_:—_‘}{;ilﬂ e o Lo — \ \E R —_ j "'1{ ﬁ

e il IX". Wy r Fa Lo :
= -Uat)z —| 9 +1b¢e \ILLL\': =0 - 4
-_L - ) :I i .ll -:I ;i _:I-' i l_ll .-",:__ I



|
f JU.MJ

L j 7 & F A \".nnﬁlek

Q
= \1 . 1I \ _ 152':1* \Ir ("—/—/ H\f =) op Cn ) {1_,
: i1 _ r}l';rf!ﬂ. -,m’_ is
_ — o't fouged-
W = ék ; & 9 thef
' ~ s ER" |
@ ( ) _\' ! N ,_‘I'fmﬂ rgw-ﬁ;
.I.\l ”l:aﬂ_)\""‘ !':_.-p

_ ) 42 vs oV

— 17 Y
() Sketeh vy(t)

(¢) Sketch v4{l)




||I bl

QJL"'%H\L o Nj=B s = } &5 '))rr },JCJ

3 = Il.'!l t::l\'ll {:- i-} 1.0!{'! el

—~L§ ) it

HREL == e L F) Orep N wk we)ig [ g

Problem 3 (25 points) (4 g (Hm{_ﬁ \ D% . L\_\aa( Sy = {5 r,},_j;

in the cireuit helow, find Va. DO NOT IGNORE TIIE EFFECTS OF TIHE QOP-AMP
RAIL VOLTAGES, Assume all diodes arc ideal.
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Problem 4 {25 points)
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ssumme all diodes

Using the prid shown below, plot the I-V graph of the circuit above. A

are ideal.
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