ECSE-1010 Quiz 1 Spring 2022

1. Circuit Laws and Resistors (25 points)

Consider the circuit shown below.

ARA
1.5k
Y < R1 R3 (‘ R4_>
‘(\_ ) <2k k> 1k
T sv
~
5 points each.
Part a) Find the total resistance of R2, R3, R4.
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Part b) Find the total resistance of the circuit.
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ECSE 1010 | 1 S. Paterwnain




ECSE-1010 Quiz 1 Spring 2022

Part c) Find the current through R1.

Oh's lav i VIR

Part d) Find the Voltage across R4

Part e) Find the power absorbed by R3

PV T, = VIq = 1,25V , 125m A
: s ’\/’(\5 Q Py )
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2. DC source and measurements using M1K board (25 points)

The ADALM1000 (M1K) board is to be used to experimentally source and measure voltages
as shown in the circuit diagram below.

Note: Don't perform any experiments to answer this or any other question on this quiz.
Answer questions based on information provided.

NodeX R?‘ v Node3

a. (7 points) The voltage drop across R1, R2, and R3 is to be measured using the M1K board by
making wire connections between the circuit and M1K board pinouts. You would also need
to use the M1K board to supply 4V for the voltage source V1.

In the following table, indicate what wire connections should be made between the M1K
board and the circuit. Three nodes have been highlighted in the circuit diagram for you to use
them as reference points in the table below. There are more rows in the table than you
may need. Leave blank if unused.

Node on circuit diagram | Pinout of M1K board
Node1 ¢ha
Node1 | ATs
Node1
Node2 LD
Node2
Node2

 Node3
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b. (10 points) After making the connections based on your table for 3.1, explain in a
few sentences how you would determine the voltage drop across R1, R2, and R3
while supplying 4V for the voltage source. You would need to specify the
software tool you would use, and where/which channel voltage you would be
looking at for the voltage across each of the three components. Also specify any
special settings you would choose for the channels.
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c. (8 points) Assume that the following voltages at nodes were measured nodel: 4V,
node2: 0.0 V, node3: 0.5V. Determine the current flowing through R1? Express your
answer in milli-amps. Determine the value of the resistance R1

V?\i = ‘L\Vf ~C. 5V =3%.8 v

L 1Ry~ 4Fo L 1.8 kL

1.5kl + HF2 L

L= 0V = A A
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3. Voltage Dividers and Measurement Error (25 points)

Spring 2022

The circuit shown below was built in the lab and voltage VR2 was measured using a voltmeter

with internal resistance 1M().

. R1
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Part a) (10 points) For different values of resistances we measure the following voltages:

R2 VR2
100 Q 3401V
1 kQ 47715V
10 kQ 4.996 V
100 kQ 4997V
1 MQ 4.999 V
Determine the voltage of V1. , A
2 AS R/
. S 7 P @@\\ (FFC —> oD
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Part b) (10 points) Draw an equivalent circuit that includes the resistance of the voltmeter.
Compute the effective resistance of R2 and the resistance of the voltmeter for R2= 100 Q.
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Part c) (5 points) Using the circuit from part b, the value computed of the equivalent resistance
and using the voltage divider expression, compute the value of R1.

v?;}, = \/ ‘L% = Aol v
Rirbes

D h = S sasl feg

4 o1
= 474U
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Short Answer questions (25 points)

Multiple Choice and Fill blank questions. Select the correct answer or write in your answer in the
blank field provided in the specific format mentioned in the question.

Fill Blank 1: The DC source is supplying 35mW. Determine the current through the led. Express
it in milli-amperes.

For example, if your answer is Imilli-ampere, then enter 1 in the field provided for answer.

e Tz ImA
M= Y 5m A
Vi s
i_j\ ) L < l_Drlﬁw far
T sv ’\\," 1k . - ) |
Tiol= FmA-5mA
= 2w A

Answer :

Fill Blank 2: Find the power absorbed by the LED in the circuit shown below. You are given that
the voltage at point A is 1.3V. Round your answer to the nearest integer and express it in milli-

a:%g WQ’IT)

For example, if your answer is 5 milli-watts, then enter 5 in the field provided for answer.

. ’5/1\/, A Yoz Hy = 12V

270 z 2.3V
CDW v L - e
av LED L
Ued = qomth w13V
Answer A3 mW

Multiple Choice 1: In the circuit shown below, If R2 is larger than R3 (R2 > R3), is the power

dissipated in R2
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(Choice A) Greater than the power dissipated in R3

(Choice B) Less than the power dissipated in R3

&

P= V' /0o 22 7 B @D:Ezg

Multiple Choice 2: For the voltage divider circuit shown below

If R1 is larger than R2 (R1 > R2), the relationship between PR1
(power dissipated in R1) and PR2 (power dissipated in R2) will be

(Choice A) PR2 > PR1 P o} .1‘?—

]
(Choice B) PR2 < PR1 .
T4 R D ?4 7?4, ;

Fill Blank 3: What is the equivalent resistance between points A and B shown in the circuit
diagram below. Express your answer as an integer in ohms.

For example, if your answer is 10 ohms, then enter 10 in the field provided for answer.
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