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Midterm Exam 1

Prof. Milo§ Popovié

90 min timed, closed book test.

Write your name at top of every page (or initials on later pages)

Aids: single page (single side) of notes, handheld calculator

Work in space provided (or on back of page if need more space). Turn in only
these sheets.

Write clearly your method for partial credit. When possible, first do the problem
without numbers plugged in.

Circle/box clearly final answers

Grading scheme:

Multiple choice __Nno
Problem 1 __ /15
Problem 2 __ /15
Problem 3 __ /15
Problem 4 __ /15
Problem 5 __ /15
Problem 6 __ /15
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Multiple choice questions: :
[Select only all correct answers in each question for full credit.]
1. [2 pts] Electric charge is measured in units of: tolat
Coulombs [C] _ Partial wedit Vo for sore Y
2: A+8+D Watt-hours (WH] put o wrmg SETTE
: . At 2/2 Aor ol i)
1: ﬁnnsubsﬂ @ electrons (count particles) [e-] — Pl cve
0: CFF e. Volts per meter [V/m]
Y f. Tesla[T]
2. [1 point] Ohm’s law tells you:
a. the |-V curve of a voltage source
b. the I-V curve of a current source
C (D the relationship of voltage to current in a resistor
d. the maximum speed at which electrons can travel in a wire
3. [1 point] A rectangular solid formed of a uniform resistivity material can be c dor
redesigned to have 1/3 of its original resistance by: st ?d' ©
a. Making it three times longer, while keeping the same width —~ M 4 et for
1 B+C @ DCutting it to 1/3 the length, while keeping the same width A g«
0.5 BorC (c.> Making it three times wider, while keeping the same length 0.5 f"‘"‘j_ s
' d. Cutting it to 1/3 its width, while keeping the same length _aor? g

4. [1 point] The concept of supernode is used in node voltage method analysis of a
circuit when:
a. too many resistors are in the circuit
b. dependent sources outnumber the independent sources
C £ ¢.) the circuit contains voltage sources
d. the circuit contains current sources

5. [1 point] The superposition principle in linear circuits can be used to:
break down a circuit problem that has multiple sources into several simpler
problems with a single source each
A b. determine the optimal position of a resistor in a circuit
c. tells you that any output voltage is proportional to the input signal.
d. only solve op-amp circuits

6. [1 point] The power, P, dissipated in a resistor with resistance R, having voltage drop
v across it and current j flowing through it, is given by

@P:vi

b. P=Vv*R
Atc (o P=FR

d. P=iN

e. P=i’R
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7. [1 point] The ideal op-amp model assumes:
a. zero input resistance
(bD zero output resistance
B+Cc+F é infinite input resistance
d. infinite output resistance

e. unity open-loop gain
infinite open-loop gain

8. [2 pts] To deliver maximum power to be burned by a load resistor, a designer should

set the load resistance equal to the Thevenin resistance of the source it’s _no raﬂkﬁf
being connected to cred &
A b. set the load resistance equal as high as possible

c. set the load resistance to near zero to maximize the current through it
d. connect both resistor terminals to the higher voltage terminal of the source
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Problem 1. [15] The following circuit has a single current source whose current changes

with time and is only on for two short periods. The source’s current vs. time is shown in the
plot, and is also given mathematically below.

Al _/,A’ 3/./‘

1®

4-$,A Fms <t LAMmS

1(t) = 3uh  Ams<E<2ms
(o] atall o Fines t

(a) [5] Find currents iz and j; for all times t shown in the plot, and sketch a plot of the two
currents vs. time for t= 0 to 6 ms.

(b) [5] How much net charge crosses surface S, shown in the figure, from side A to side A’,
fromtimet=01tot=6 ms? Be sure to indicate sign and units.

(c) [5] How much energy was burned by the right (1k<2) resistor during time t = 0 to 6ms?
Be sure to include units.

I »
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(b) 9 —:fiﬂ (t)dt

= Jph A 4(—/%/%)-1%5

1 * 5
bus It j([;‘,A) 1k + C4ud) ﬂdﬂ) fw

.7 _
(c) F'ﬂﬂ: zﬂ{t).#.n, > %k' Dﬁk :(LMU(/-; 4:4')(/)/(\,,,\5 — ShW - ms :



Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos

Milos


Boston University Student Name: EK307 - Fall 2017

Problem 2. [15] For the following circuit

Vs K R a,
2k
T —eT

-
-

(a) [7] Find the Thevenin equivalent circuit with respect to terminals a,b.

(b) [6] What load resistor R, should be connected to terminals a,b for the source to
dissipate the maximum possible amount of power, if you can only choose resistance R,?

(c) [2] Consider the open circuit version of the circuit and your Thevenin equivalent. Do
they burn the same amount of power in resistors without a load connected?

[e) Or%l cct W“’“&‘uﬁ/’\,s

Vs

A[
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Problem 3. For the following circuit

58, _ 502

av

1.0 ~
§ 5“/\—&&5;\ iXJ, 4 L,
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Problem 4. [15] For the following circuit

szzbn-'
/W 7
Vx I
2.0, 2.8
W 1) 1A é) ’
+ _

(a) [13] Given that Rx = 2Q, find node voltage vy.
(b) [2] If resistor Ry value is unknown, what is node voltage vy now? Explain why.

(1) Suprpn: Lok e do Loty s 78 wd sy=Ho

MM Sl 94
2Ju v » \/)C“
_av v &
20V ' 2Jv . A 1S\
AV v +)qv J‘—’ B

21
V= 4V‘

l-‘ 0\/

N

Vx7'4l/ SMC,Q ;+ M”

(¥)
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Problem 5. [15] For the circuit below,

{ookSL ki

Vs vy 400k GoVx Yo Ak S

1 .

-
-

[15] Find the gain v,/vs,

‘oyk Ve = »]-\/5
— 2z
VX' - look{/{OVk

)
B I R

Vo _ _gp [ ()

Us

EK307 — Fall 2017
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(c) Problem 6. [15] We’re designing a type of op-amp based transresistance amplifier,
that converts input current is to output voltage v,. We have labeled another node in
the circuit to have unknown voltage v; (which is neither an input nor an output). S N N

P o=

—
-

(a) [8] Find the voltage gain v,/vi. Be clear about any units for the gain.

(b) [6] Find the transresistance gain v,/is, and give v, if the current i = TmA. Be clear about
units for the gain.

(c) [1] What is the power delivered by the op-amp to the circuit?

(Q) S\f\'\(‘x_ no Of-{yy\&l/\-f ThVM ’ZM/ V&:L/o

. Vp —ve Ve Vo Ve Vi
o= Tk 4 1

Ll
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