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Quiz 1

2. Circuit Laws and Resistors (25 points)

Fall 2020
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Consider the circuit shown below. The DC voltage of the source, Vsource, is unknown. We
do know a few details about the resistors that are used in the circuit and the voltages
measured using channel A and channel B (both measured with respect to ground) measured
at points shown in the circuit to be 10.7635 V and 5.6526 V respectively.
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Vsource C_)

N\

Statement about Power

R4

unknown

R2
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CH B/Bin
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< [oND)

2.1 The power absorbed by resistor R1 is 4.3 mW when 1.693 mA flows through it. Note: 'm’

stands for milli. What is the value of R1?

=[5 Koo

2.2 The current-voltage characteristics of resistor R2 is shown below. Determine the value of
R27? Each circle represents one experiment trial. The horizontal axis is current in milli-
amps. The vertical axis is voltage in volts.
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2.3 The color code of resistor R3 is Brown-Blue-Orange-Gold. What is the value of resistor
R3?

R3=| [ ko |z s/

2.4 Given the voltages measured using channel A and channel B (both measured with respect
to ground) at points shown in the circuit are 10.7635 V and 5.6526 V respectively, and

using the answers from the previous questions, determine the value of Vsource? Hint:
First find current through R2.

Volhuie_ acvoss R2 = CAV  — (CeV = 5.V
Cuvremt ‘Hvuwuﬁh Rz = 511 - 0-811¢ mA  or S§I7-8 A
R 2

Tua ©w e Same current "hlu-‘_nv.ilm R

> Votkge acvoss P\I:O'SK_W_>( 0-8118mA) = (2267 V

\/Sowrce,: \/R‘ T CAY = A7V

12V

or = Vg t Ve, + CBV = 11199

2.5 Using all the information you have so far about this circuit, determine how much current
flows through resistor R4?

Curvent mﬂ%ﬂl’\ Rz = CBYVY

RS

2533 jA
Cuvrvent “H«\J'\-O\A.al’\ R4 = Cuvvont “(‘\/ux.ouﬂlf\ R 2

— Cur'ren‘t' ‘ﬂ\)u)v\.ﬂl'\ R%

= %(7-8}AA - 3532.3 A
= | Gek -5 A

Opfiomal © R4 = BV 2.3 ko
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ECSE 1010 2

M. Hameed




ECSE-1010

Quiz 1

Fall 2020

3. DC measurements using M1K board (25 points)

The ADALM1000 (M1K) board is to be used to experimentally determine the voltage across
R1, R2, and LED in the circuit below. Later (in question 3.3) these voltages measurements
are used to calculate the current through the LED.

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

|node 1| R1

V1 )
5V =

Y
470

-—

¥y S%
LED

-

3.1 The voltage drop across R1, R2, and LED can be measured using the M1K board by
making wire connections between the circuit and M1K board pinouts.

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. One of the rows has been answered already. There are more
rows in the table than you need.

Altesinale
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Node on circuit diagram Pinout of M1K board
node 1 5V
node 1 CH A o Ain
node 1 —
node 2 CH B 0% Bin
node 2 —
node 2 —
node 3 GND

Solution 1 Use C’[M’W‘-M/( A COF" B> n ’{[7 ('t L/D
mode Alice meler - Source Zoo (-
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3.2 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 LED. 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.

Softwane tool : Alice Voltmetev U, = CAV-CBV
Use CJ/\D\.M)\J A *o mea guvye \/O(‘l'l’ﬂe- ot node L,

0O M T%Fﬁdt 1o %W\Avxal - CCA"VB Vpo = CBV

Use Channd B 1  measure voltege ot mode 2, V= Ve, =CBV
0O it T%Fect 1o a(]nrovmal- CCB—V>

3.3 Assume that the voltage at node 1 (with respect to ground) was measured to be 5 V and

node 2 (with respect to ground) was measured to be 3 V. Determine the current flowing
through the LED? Express your answer in milli-amps.

= 5V
\/vuscle, l
_ Vv
\/R{ =3 node |
IR - \/IU
| ¥
\/Rz - \/"\0462_
TR - Vra
- 2-
R,
=R
/LED Rt
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- 3V
D \/MAL?_
v}wo&z = 2V
_‘_2__\/_ = Z.(.Z‘S_‘:rMA
470 s>
= 32V
| K 5=
— L = | (255 m A
R 2
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4. Voltage Dividers and Battery Characteristics (25 points)

4.1 The voltage-time curves for two types of batteries, flashlight (Vbat = 1.5 V) and Mercury
(Vbat = 1.3 V), are shown below. The voltage on the vertical axis is measured using a
voltmeter. Interpret the behavior in terms of the respective internal resistances. For this,
you need to specifically comment about how their internal resistances (Rbat) change over

time.
Initially, the internal resistance of Vottage [Volts]
flashlight " & -
battery increases rapidly - 2
at a much faster rate compared to o+ Flashlignt
that of the Mercury battery. 08
06+
As time increases, just before the 04T
batteries are completely dead, the o2 _
internal resistance of Mercury battery 0 e

increases sharply.

4.2 A new voltmeter whose internal resistance is 1000 ohms measures the voltage of a worn-
out 1.5 V flashlight battery (same one used in the previous part) as 0.9 V. What is the
internal resistance of the battery?

V V [0vO
r—-—]/z\/\/‘ —p I owt " {1000 + Ry,
bat
\]-m: ls\] 1 1000 L ‘/owt =09V ‘—> ‘100-(- 019 RBM_ = |Soo0
= J G = RB«.{- = éé667 £
— 0

4.3 If the flashlight battery from the previous part had been measured using a vacuum tube
voltmeter with a internal resistance of 10 Mega-ohms, what voltage would have been
read? Assume that Rbat << 10 Mega ohms.

Root Rw << (o Mej B

> \]o“t/r\\/,\/;“:('g\/
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