EECS/CSE 70A Spring 2018 Final Exam Name:

June 13%, 2018, 4:00 pm to 6:00 pm ID no.:
Professor Peter Burke
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EECS / CSE 70A Final Exam

DO NOT BEGIN THE EXAM UNTIL YOU
ARE TOLD TO DO SO.

Print your name on all pages.

Write your solutions in clear steps with
concise explanations.
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where /- alwavs denotes the positive square root, and DNE means does not exist.
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EECS/CSE 70A Spring 2018 Final Exam Name:
June 13,2018, 4:00 pm to 6:00 pm ID no.:

Professor Peter Burke

PROBLEM 1: (20 points)

Find phasor of I1, I» and V¢ and V¢ (t). Assume w=10"7 rad/s.

(express your answers for phasor of I, I and V¢ in polar form re’®)

(express all angles in radians not degrees)

L0k
I LI |7 I |27 4
. 1 5 Wy
CElF ==  CpaF==Ve F——t2 e =
) Ve |ote? * ]
) Vc(t) o.ﬂ.Coont._TT/-
Lr
iR |
LesBE ‘ )
- e = (g =2 Lot
i = Zei+ Zea ‘ l c+ca| 3
= JWC JWC, - -
g
’}I|= |€J T [A] @
= B 52 & T -2 eJ"‘F CA7
I;\ v -Ls —f Il— C ’/
ZC(-I— ZcCa ( +Ca
_  ® i T
e { s - _J“ ,.1e =

— E——

_ jn
et &% 0D

e ———————— e —

}V— ()= 0.4 - ‘Tr IO

' - . e ——

Page 2 of 11.

\V»:_ Ly« Zey or Ly ZCJ\‘.—A Ve T . Z4= 1€

J o I




EECS/CSE 70A Spring 2018 Final Exam Name:

June 13, 2018, 4:00 pm to 6:00 pm ID no.:
Professor Peter Burke

PROBLEM 2: (30 points)
V .
In the Circuit below the transfer function is defined as H(w) = Vo—"t Find the

n

following.
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b) Find IH(a))I in terms of Ry, Rpand C.
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| 2
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or
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¢) Find 2 H(w) in terms of R;, R, and C.
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d) Plot |H(w)| on lin-lin plot. Mark important points on the axes.
Py 45
@)

Ro-
\ \Q ?\4.9'\\

W=0

) What is the value of |H(w)| at @ = 0 and at @ — oo in terms of Ry, R,

and C.
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A’L*fR‘
‘\‘m H(W) = 0
WA
[H(0)| R .
R\«!—Ri @
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w— 00
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PROBLEM 3: (15 points)

The Bode plots of the transfer function is given below, find V. (t) for the
following V;,, (t).

Vin(t) = 1 mV cos(1072 radt + —) + 10 mV cos(lOOEt + —) +
100 mV cos(10+2 =%t + 7

Bode Diagram
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PROBLEM 4: (15 points)
In the circuit below the switch closes at t=0. Find iy (t).
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POBLEM 5: (10 points)
Shown below is the Southern California Edison rate for electricity.

3

~ Tier2 High Usage

Tier 1 Tier 2 High Usage
Up to 101-400% >400% over
Baseline over Baseline Baseline
Allocation  Allocation Allocation

M
Energy Usage

.' Tiered Rate Plan

Each billing period begins at the Tier 1 rate, which has the lowest price per kilowatt hour (kKWh}.
Current rates as of 1/1/18

a) How much money does it cost to run a 100 W light bulb for 1 month?
Assume your household is frugal with electricity usage, so you are in Tier 1.

Eneryy £ L month= P.4_ Loow x 24hx30 = 2% KWh:@

Monthly ost of running 1 light ,
bulb 1224¢ or 12244
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b) If you only use this light bulb, would you still be in the lowest tier? Assume
that the tire 1 baseline allocation is 400 kWh per month.

[Yes] veuse 72 kwh Lo kwh »

¢) What is the minimun number light bulbs you need to use to be in tier 27
Assume that the light bulbs are on 24/7 and tire 1 baseline allocation is 400
kWh per month.

Cach h‘(jk* bulb  as caleglate n section Gy consumes
#2 kWh per month, In order ts be in Tier 2 we need to

Consume More than 4o, k Wh.

n. 72 kWh'S “as kWh = ny Too kWh r_«_[:a@
7 Z2 kWh

MinimuvmM pun bey a‘fp '!91’\1‘ l?\4“75 (s é’)’;%

The

((f n=6 Isg Pra«.-cAeol & ful 3mo(c Shoald be ass‘yneof)

Number of light bulbs 6
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PROBLEM 6: (15 points)
Find the Thevenin equivalent circuit at terminals AB by finding V,. and I .

Assume w = 103 T—:—d. oc = Vg (open) and Iy, = I4p (short A to B).

(express your answers for phasors in polar form re’/®)
(express all angles in radians not degrees)
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