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Resistor color code = Brown, black, red, gold
Resistor value = 1k
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This is a picture of our measured values from the
20 resistors



Minimum Maximum StandardD Tolerance

0.994189474 0.9826 1.0054 0.006724408 0.
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Average= 0.9942Q0), Minimum=
0.98260), Maximum= 1.0054Q,
Standard Deviation= .0067Q),

None of our resistors exceeded the
part tolerance
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Lab 2- Reading and Sorting Resistors

* The purpose of this lab was to- Learn the resistor color code using
15 resistors which must be sorted from smallest to largest value.
Build a resistor kit that includes 15 resistors and, sort resistors
based on color code from smallest to largest and measure the
resistance of each resistor and verify sorting.

« Equipment needed- a digital multimeter and 15 unique resistors
* Bench 1



Instructions

and, sort resistors based
/4///{/ ure the resistance of
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Color Code

here is a list of the resistor values and
their color codes
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This is a picture of the individual resistors that we measured



Measured
Color Code Value in

Lab 2 page 5

this is a picture of our measured values (ohms)
for each of the 15 resistors

10.177Mo
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Instructions lab 3

1 resistor. Connect the resistors
U /
cord e total resistance, RT.

ir Figure 2, the 9V come from
@

N 1N |
5 ional Laboratory Platform).
Digital Multimeter the current
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Figure 1 shows 3 resistors in a Series Circuit
R1 = 10kQ
R2 = 2.2kQ)
R3 = 4.7kQ

R3

4.7kQ

Figure 1
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Measured Calculated Simulated meausred calculated Simulated

10k 10k
2 20k

9.77 10 10 kohm
2.2 2.2 2.2 kohm
4.58 4.7 4.7 kohm
16.55 16.9 16.9 kohm

o I s TR O TR S TE B LW B

16 55K

509.1E-3 532.5E-3 ohms

Measured = using Digital Multi i N _ _
9 9 9 volts

Calculated = based on color code and Excel values

oo

) . . . 3.66 3.675E+0 3.675 volts
Simulated = Multisim simulation _ 5 a3 5 503E40 2 503 lvolts

These are pictures of our Measured, Calculated, and Simulated Results for Figure 1
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» Figure 2 shows 3 resistors in a
Series Circuit with a 9V power source

« R1=10kQ
* R2 =2.2kQ
* R3 =4.7kQO

4.7kQ

Figure 2



Lab 3 Page 5

Measured Calculated Simulated

509.1uA L32.5uA 32.548uh

meausred calculated Simulated

9.77 10 10 kohm

2.2 2.2 2.2 kohm
4.58 4.7 4.7 kohm
16.55 16.9 16.9 kohm

5:
o

3.66V 3.675V 3.675V

2 a8y

b I Ty IR S B L I

509.1E-3 532.5E-3 ohms

9 9 9 volts

3.66 3.675E+0D 3.675 volts
Simulated = Multisim simulation _ 2.48 2.503E+0 2.503 volts

0o

Lo

Calculated = based on color code and Excel values

These are pictures of our Measured, Calculated, and Simulated Results for Figure 2
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Black Box

T Multimeter-XMM1

0 | 10000mA  ||EEE

Instructions
lab 4 page 2

* The voltage applied to a Black
Box is 9V and the measured
current draw is 10mA. Design a 3
resistor series circuit that meets
the voltage and current
requirements using “standard”
resistor value.
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» This picture shows our results for
design, measured, calculated, and
simulated for this lab
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R

g R}

s a picture of our breadboard set up.

F
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This is a picture showing how are black and
red cables are running to and from our
circuit.
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» This is a picture from our excel for this
lab.

» Qur voltage was 9v.
e QOur current was 10.0x10"-3

» We were able to calculate rt by using
Ohm’s Law.

» The equation was then R=(V/I) which
=(9/.01)










Instructions lab 6
page 2

» The voltage applied to a Black Box is
9V and the measured current draw is
18mA. Design a 2 resistor parallel
circuit that meets the voltage and
current requirements using “standard”
resistor value.
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This picture shows the desigh, measured, calculated and simulated
results.

H 1001 1001 1000 1000




Lab 6 page 4

6 breadboard set up.

parallel.
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Instructions
lab 7 page 2

The voltage applied to 4 parallel
resistors is 9V. Measure all the resistor
values, total current and all the branch
currents.
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» This is a picture of our Design
and Measured readings for

R1, R2, R3,and R4 Design Measured

2198
3297

2198
3297




Measured Calculated Simulated

Lab 7 page 4
(21 | 1omA | 19mA _
-[1057 | 106mA | 106mA_

This picture is of our Final Measured, Calculated, and
Simulated results for Lab 7
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» This is picture if of our breadboard
set up.
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easured IT (Total Current)
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Lab 8 - Black box 3 design

« The purpose of this lab was
to Learn about building a

circuit that produces exactly
1.3V

« Equipment needed-
Multimeter, Elvis I, 5
Standard Resistors, 5 Kohm
pot

e Bench 6

Black Box




Instructions lab 8
page 2

» Using at least 3 equal value
resistors (in the Black Box)
design a circuit that produces
an output voltage of 1.3V.
Then adjust R1 so that the
output voltage is exactly
1.3V.




Measured Calculated Simulated

o o ]9
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-

This picture is of our Final Measured, Calculated, and
Simulated results for Lab 7
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This picture is of our breadboard set up
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Lab 10- Series/Parallel Capacitors

» The purpose of this lab was to
Experiment with series circuits and
parallel combinations of capacitors.

Lo
» Equipment needed- LCR Meter, Elvis I, 3
capacitors : prF EEFF S?HF
i

c2
22uF r
C3

e Bench 5 T I cT
CT
4T uF

Figure 2

Parallel Circuit

Figure 1

Series Circuit




y

| the capacitance of each
he L( CR meter. Connect the
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/ » This picture is of our breadboard set up

for the series circuit with capacitors

\\\

7
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Expected Measured

This is our Series Circuit expected and
measured results
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Lab10 Series
Single Frequency AC Analysis @ 1000 Hz

Variable Magnitude F (deq]
B 1/(2*pi*1000*(V{PR 1)/1(FR.1))) 5,99768 u 90,00000
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This picture is of our breadboard set up
for the parallel circuit with capacitors
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Expected Measured

This is our Parallel Circuit expected and
measured results
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Lab10 Parallel
Single Frequency AC Analysis @ 1000 Hz

Variable Magnitude Phase (deg)

1/(Z*pi*1000%(V{PR 1)/1(PR 1))) 79.00000 u 90,00000

t Single Frequency

A
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1.8 kHz R.H OH
vu:1.898 V C.V 1-_!}.}‘
alro l'i'll INT.B OF}
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This picture is of our series circuit built with an ac
voltage and three capacitors.

C1= 10uF
C2=22uF
C3= 47uF
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This picture is of our series circuit built with an ac
voltage and three capacitors.

C1= 10uF
C2=22uF
C3= 47uF







Lab 11- RC LAB

* The purpose of this lab was to Experiment
with RC (Resistor & Capacitor) circuits. and
parallel combinations Of capacitors.

* Equipment needed- LCR Meter,
Oscilloscope, Function Generator, Elvis Il,
10uF capacitor, 22uF capacitor, 4/uF
capacitor, and a resistor

Figure 1 .
RC Circuit BenCh 5

VIN ..

.51. VouT
1k(}
vl C1
T Iu.ﬂuF







Lab 11 page 3

R4 l. 13

» This picture is of our circuit with 1 | V1 EEES) R 1k
a 1kQ resistor, 0.47uF capacitor e g o d sy et d e it
and an AC Voltage Power Supply AT 120Vrms

{ -~ 160HZ

,.k""%;" o o
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» This picture is of our circuit with a 1kQ resistor, 1uF
capacitor and an AC Voltage Power Supply
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‘..ff 'V'! W
» This picture is of our circuit with a 1kQ ; : VS ‘
resistor, 2.2uF capacitor and an AC : ‘
Voltage Power Supply 1 2 OVl"m S

-tBOHz

il !
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This picture is of our Expected )
and Measured results for our Capacitance or
Capacitance or Resistance Recistance

Expected  Measured

0.47uf A01uF
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This picture is of our Expected and
Measured Input and Output Voltages

Output Voltage C = Output Voltage C=
ATuF 1uF Output Voltage C=_2.2
Expected Measured Expected Measured Expected Measured

Output Input Output Output Input Output Output Input Output

Frequency | Woltage Voltage Voltage | Voltage Voltage Voltage | Voltage Voltage Voltage

=

=t

ca
L'
=]

o |io
L 5}
ey}

L. T P PR P
[ = =
~ |0

IIIIP '_. PIIPIIIIIIP | PI
w
b |
]

=
]
I
=t
4%}
ca

L[ ch
Ln
-l
]

|.\.:I .

DR S|Y |
[ T s I
G =
2193

i
(%]
-,‘J

f=Y

E
E

(s |
-,‘J
-
Ak
o

e i
S |@

[AN]
Ln
)

5|5 (B |
IUCI‘ItE

=t

=
o |
fir}

s

(=1
w
fir}

L L
[¥e]









Instructions
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Figure 1

This is a picture of our series Series Circuit
inductance circuit
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This is a picture of our series inductance circuit results




L1 LE L3
Lab 12 1mH EEmH -'-leH

Figure 2

This is a picture of our Parallel Parallel Circuit

inductance circuit
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This is a picture of our parallel
inductance circuit results

Expected | Simulated - Measured

| 600u_ | 600u | 531m
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F

%/ | Multimeter, LCR Meter,

Function Generator, Elvis Il
7 ’ ’
.,,;,ﬂf;:’ww 00 ohm



.

* Measure and record the resistor value using
DMM and measure and record the inductor values
using the LCR meter in Table 1. Connect the
resistor and inductor as shown in Figure 1.
2 Connect the Function Generator to the input at V1
I nSt I'U CthnS and connect Channel 1 of the Oscilloscope to the
input and Channel 2 to the output. Adjust the
lab 1 3 page 2 voltage of the Function Generator to 1Vpp at the
frequencies shown in Table 2. Measure the input

and output voltages using the Oscilloscope. Record
the results in Table 2.

» Change the inductor and retest.



Lab 13 page 8

This is a picture of our 3 inductors

Figure 1
RL Circuit
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This is a picture of our L1, L2, L3, and R1
expected and measured Results

1.206

2.193

100o0hm 98.06




Output Voltage L= 1mH QOutput Voltage L= 2.2mH Qutput Voltage L =4.7mH
Measured Expected Measured Measured

i Output | Input Output Output | Input | Output Output | Output
i__Frequem:y Voltage Voltage Voltage | Voltage | Voltage | Voltage | Voltage | Voltage | Voltage

| 628mv | 144y | 34mv | 1.38mv 63 mv 112mv
| 3a5mv | 1440 | 36mv | 691my 114 mv
13.8mv 116 mv
130 mv
154 mv

s 4
| 184 my
a | | 316mv | 144v | 60mv | esgsmv| 150 | 116mv | 146mv | 152 | 212my
| a439mv | 14av | 7amv | 963mv | 148 | 144mv| 202mv | 152 | 280mv
50

244 my
p a g e 6 | 300 mv

336 mv
137mv | 150 | 200mv | 283mv | 154 | 362my

[ 1853 mv
|
This is a picture of our | 74

expected and measured input )
p and output voltaIgDeS | 1.84
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