EE100/EE42 Final Exam v. 4.3.2

PROBLEM 1 [5 points]
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Find an expression for w (in terms of circuit variables L, C, and/or R) such that Zab (the
impedance across nodes a and b) is purely resistive.

: |
Zab, = R+ (*.\’_-:JL

0 e »
F‘!&Vé’):yj res 'S-.{,F\/@ B f"""cyf:’}?ﬁ/#_,-?ﬁ/{_, >0

-4

\--E ~ 1
we | Q-+ JWL

1
J J

]

/ A
\_,. ~— / |
| W {_ b=
g - — :1 }) L\) : ()
[—’c

-

Expression for w: =

2 0of 23



(4 pa ator
€ <0
C, (‘__t & oo

Ve G} =0




USe. vOi age Avides

i
ld( \/.l; ‘ __“__')"'_":f_____ \4 & | # " {____\i:__ .
e e IRE | e




EE100/EE42 Final Exam v. 4.3.2

PROBLEM 3 [8 points]

(a) In the circuit below, find the value of R such that the node V has a voltage of 5 volts.
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PROBLEM 4 [10 points]

Consider the circuit shown below along with its the v-i characteristic
(a) Sketch the dynamic route on the graph shown below.
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(b) For what range of initial condition i,(0) does this circuit exhibit oscillation ?
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PROBLEM 6 [5 points]

Find the Thévenin and Norton equivalent circuit across terminals 3 and 0 for the circuit

below.
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(a) Sketch the Thévenin equivalent circuit in the box:

.\/ \JC
(.)L— -—-——'\f‘\,"\l I ¢ ‘ s ) ; }r_l:
\ A \/f_ i U ANS —VWO
_ — |V I —
V=
{ BL "\,t-;j/l—’:‘i' ;2‘6 [ S p— & 6 A L—-—r-""f'
l g’(k;,if\ \} &
iy .I..(ﬁ-dfkff' Q i I \; ¢
. uivent Aive i) =" = AR
14

(b) Sketch the Norton equivalent circuit in the box:
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PROBLEM 7 [10 points]

(a) Assuming the op-amp in the circuit above is ideal, derive V,, in the linear regime,
in terms of Vi, , Ry, R3, and/or R;. Show your work on the next page.

(b) Find the gain (V,/ Vin ) in the linear regime for the circuit if Rj=1kQ, R,=5kQ,
and R;=1kQ.

(¢) Sketch the output voltage versus time if it is given the following input voltage:
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Sketch the output voltage in the box:
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EXTRA WORKSPACE FOR PROBLEM 7
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PROBLEM 8 [15 points]

(a) Derive an expression for i in terms of v, Ry, R», and R; for all three regions of
operation for the op-amp above. Show your work on the next page.

(b) If R=1kQ, R,=2k€Q, and R3=2k{Q plot the IV characteristics below.

Expression for i = il (linear
j (+ve saturation)
(-ve saturation)

Sketch i-v graph in the box:
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PROBLEM 9 [10 points]

Find an algebraic expression for the voltage Vout, the voltage across resistor 1, in the
linear region. Hint: use superposition.
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Vout in the linear region (in terms of V1, V2, R1, R2, R3, R4 and/or RS): N

V-~ & (ke %, Va

Find Vout if R1I=R2=R3=R4=R5=1Q, V1=V2=1V, Esat=5V, -Esat=-5V:
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PROBLEM 10 [15 points]

The circuit below is to be used as a flip-flop. In order to switch from Q; to Qs the
triggering signal below is applied.
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(a) Determine the minimum duration 7 of the pulse required for
successful switching. Show your work on the next page.

(b) Sketch the relevant dynamic routes corresponding to a pulse
width T = 0.15s.

(a) Minimum Duration of T:

(b) Sketch relevant dynamic routes in the box:
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