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EE101 Final Examination, March 20, 2019

Name Student ID

2 page of formulas and tables only are allowed. But, you must show all
details of your work even when you apply formulas to get full credits.
Otherwise, you will lose points.
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Problem 2 [10]

Problem 3 [10]

Problem 4 [10]

Problem 5 [10]

Problem 6 [10]
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Problem 9 [10]

Problem 10[10]

Bonus Q1 [5]
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Screening Question:

Write down the voltage-current relations (voltage expressed in terms of
current) for

N \
Resistor R: V = ?a A

AL
"l)‘: - f{:’t“

Inductor L:
N - C yh
Capacitor C: L "G:{

Insert R, L, Cinto 3 links below, and integration or differentiation signs.




[1] (10 points) Consider the following circuit with three independent voltage sources. Find the
power consumed in the 4(] resistor.
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[2] (10 points) Find the voltage gain G = v, /v. for A=100
o/ s for A=1001. but pot goreck
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[3] (10 points) Find the current I, in the circuit shown below.
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~ [4] (10 points) Find the power supplied by the 30V voltage source by finding mesh currents i, 0y

and iy.
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(a) (5 points) Write down a matrix equation to find mesh currents as Ax=b, where A is a 3X3
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[5] (10 points) Find the current I in the circuit below.
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[6] (10 points) Determine the range of the source voltage v, for the output voltage v, to be in

the linear range without saturation. Assume that the Op amp is ideal.
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[7] (10 points) Find the output voltage v; in the ideal Op amp circuit below.
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[8] (10 pomts) Find the voltage across the load reSIstor 1KQ and the power delivered to it.

for 89T, Vog(om)=o-7 v, p =
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[9] (10 points) Find vc (t) for t > 0 in the circuit below. G i trsotution D’\
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[9] (10 points) Find v, (t) for t > 0 in the circuit below. Choose the time-domain solution
method using the table attached. Use Vire =6V, Ry2, = 400,100,100 0, C=1 UF, L= 10 mH.
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([9] solution continued)
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Series RLC Parallel RLC
R 5
.lflpu_t: dc lfapu_t: de VL
cireuit a3 circutt
with switch C e with switch R% L C
action _l-: action T
Total Response Total Response

Overdamped (o > cég)
ve(t) = A’ + Aze™ + ue(oo)
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Critically Damped (o = wy)
ve(t) = (By + Banye™' + ue(oo)
By = ve(0) — ve (o)
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Critically Damped (o = ay)
iL(1) = (By + Bat)e ™" 4 iy (c0)
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ve(r) = e~ (Dy coswgt 4 D sin wgt) + ve{oo)
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[10] (10 points) Find i,(t) for s (t) = 20 sin (200t - 20° ) by using the phasor analysis method.
Initial condltlons are assumed to be zero

.n--f""

ax[a
ZOO‘uF 7)‘ l
H iia(f)

309% aaﬂ-"‘) -200(5'0)(!9) .

SOmH

it {«f%ﬁ=% 1 Goot=2) =30 2 boot -

os® (*

— 2 200k o
Step 1: Express vs by using the phasor notation. V — O{' H d )
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Step 2: Find the current (in phasor form) flowing out of the volfage"ﬁlgﬁg—‘

Step 3: Apply the current division law to find Lo in phasor form. Cﬁeg be)oa})
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Bonus Q1 (5 points) Find v,,, (t) for v, (0) =0 using Laplace transform method.

Hint: Laplace transform u (t) = 1/S and that of e~ = 1/(S+a).
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Bonus Q2 (5 points): List 5 most significant concepts you have learned in EE101 this quarter.

Concept 1:

Concept 2:

Concept 3:

Concept 4:

Concept 5:




