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ECE 214 — Exam #1 54’

Estimated time for completion: < 1.25 hour
5 March 2020

Rules of the Exam

Rule 1: The examination period begins at 9:30 am on Thursday, 5 March 2020, and ends at
10:45 am on Thursday, 5§ March 2020.

Rule 2: The exam is worth 20% of your grade.

Rule 3: The exam is closed book and closed notes. You may use your ECE 214 Laboratory
Notebook, a ruler, and a calculator.

Rule 4: To receive credit for an answer, include the units along with the numerical answer.
Rule 5: Show all work - answers without supporting work will not receive credit.

Rule 6: Do not leave the room until you have completed the exam.
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Problem 1 (6 points): Consider the voltage signal V(t) shown below:

Py
4 VoV
4 b S— t T - L O
0 0.5 1 1.5 2
Time (ms)
This signal can be described as: 7204 ms
V(t) = Ay cos(wit + ¢1) + Vor. £ a8k

1. What is 4,7 __2V

202 200(Hh)-1
2. What is wy? WU\ or I530% n,,l,f Viv) 20 .)

2.cos(l) >)
3. What is Vpe1? ~ | 4 Cus (*‘) > ,/L

é (o}
4. What is ¢; in degrees? _ — v

-z oC - cody Gng
5. What is ¢; in radians? 3 ‘ "0 S

6. If V(¢) is measured using a DVM with a 5 MS2 input resistance, and set to measure an AC

2 19y

voltage, what voltage would the DVM measure?
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Problem 2 (6 points): In the filter circuit shown below, C = 400 pF and R = 80 kf2.

C
o g
+ ” +
Vi () RS Vorl)

The voltage input signal Vin(t) is given by:

- 0T
Vin(2) = 5cos(9, 940mt + 45°) + 2 V, w= 999

:.;Z-LE"

SN R, U, 000 = ~AkU ¥
and the voltage output signal Voyr(t) by: z?C : w( 0 89 j&ﬂ

VOUT(t) = Ay COS(wzt + ¢2) + Voo

~A%0¥

o

|, What is 4,7 353 V

2. What is wy? 9740 11 o 31222.Y s S0

50 Vour ft) = QL”E»[QJ»JSQ“&

3. What is ¢o?

4. Whatis Vpoo? 0 Y = 3.8

1
5. Is this circuit a high-pass, band-pass, band-reject, or low-pass filter?

6. If Vour(t) is connectéd to an oscilloscope having an input resistance of 1 M} and an input
capacitance of 13 pF, with a cable having a capacitance of 27 pF, what is the approximate
value of Ay that is measured? 3 24 v

k)op'F=> 'Zc EE jgook(

) ;

=&y M :-:”::wga)k

I — )

I ram— — -
(55w ™ i) = NORE
22 (- $3 Fa
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Problem 3a (4 points): Consider the OpAmp circuit shown below. The OpAmp is ideal.

5 kO

45 kQ
AV WA
1kQ
WAL
Dav
T

What type of circuit is this? Circle one: inverting amplifier, inverting amplifier with DC offset,
noninverting amplifier, noninverting amplifier with DC offset, differentiator, integrator{ Schmitt

=

“trigger.

Complete the table below:

.

Vin Vour iouT

ov O O

5V . - ?_oow}/)
- Z_::—i =D ﬂ\/’ﬁ|— 1 &= -3

VAR LN

U = g V2 L6V

~ i :7 O)V'f )_—lg: L

NIy

20
- _’V_ 1V
V‘LL‘ 5 - 2.2

Lor™  SOK
.Y
/{o\ri' 28X
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Problem 3b (4 points): Consider the OpAmp circuit shown below. The OpAmp is ideal.

2V 5ka 10kQ
—(( VW
VIN@ 1 kQ
AW
+
oy 25 k2 < Vour
I

What type of circuit is this? Circle one: inverting amp]iﬁex{,_"‘invqrtingf amplifier with DC_offict:l
noninverting amplifier, noninverting amplifier with DC offset, differentiator, integrator, Schmitt

trigger.

Complete the table below:

N 2
Vin Vour iour Lo = T dxx
0 pARY; -S04 A
. 2,
A A
jr
5V 0OV 44967 M8 Ao = ISK
Vig . 27Ver
ZV,,,T'Z"VOVT
s —2V| -'ll
VOV’T' 2: m !
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Bonus Question (2 points): In the circuit below, the 2A source delivers no power and absorbs no
power. The circuit dissipates a total of 320 W. Determine the values of R1 and-R2. :

R, 3R, 2 2% Ro2 300

Ry .SA
— M= A
Jov T
-+ +
ov () 2A (Dov oS3k O
A 2 - “ [& pao
P’,‘_ —~§\J'J ?}0
02 o, 22A
= >
Ry = 2L SUVO | Sa
Ry— 39/ QAo w
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Blank page for calculations. Name:
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