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** Disclaimer: This lab write-up is not to be copied,N\n whole or in part, unless a
proper reference is made as to the source. (It is stcongly’recommended that you use
this document only to generate ideas, or as ehce to explain complex physics
necessary for completion of your work.) C the contents of this web site and
turning in_the material as “original mate is_plagiarism and will result in
serious _consequences as determined by yeur instructor. These conseguences may
include a failing grade for the particular lab write-up or a failing grade for the
entire semester, at the discretiom r instructor. **
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Useful Circuits LabFitle Name: Bill Bair

PES 215 Report Lab Station:

Objective

The goal of this lab was to continue our experience with circuits and lab equipment. This labalso

introduced us to two very practical circuits: The Voltage Divider and The Wheatstone Br:

Data and Calculations ( Z

N
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Part A — The Voltage Divider: /‘& - [ Formatted: Indent: First line: 0" ]
U ‘e { Formatted: Left ]
Part A.1 — The Workings of a Voltage Divider: ( Formatted: Font: 12 pt
)4
O 3 { Formatted: Left ]
For this part of the lab, we set up the following circuilan ~( Formatted: Font: Not Bold, Not Italic )
Rl ‘ [Formatted: Font: Not Bold ]
w .  Formatted: Font: Not Bold, Not Italic ]
R; =4.7kQ
Vi = =R, Vo R> = 1kQ
Vi =6V
0

\ 4
\Fiqure 1: Setup for Part A of Useful Circuits Lab

We used the jrcuit board and put a resistance substitution box in component #1 (for resistor 1)
istor in component #2 (for resistor 2). Using the Digital Multi-meter set up as a

easured the potential drop across the 1 kiloohm resister to get the output potential.
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Figure 2: Circuit Diagram for Part A of Useful Circuits Lab O 2

From the pre-lab for this lab, using Kirchhoff’s Laws, we found the following for té Vdeﬁ)lition of the

current:
o N
Vet O

Then using Ohm’s Law, we calculated the potential drop acros@sto 2 to be:

—&R
AV, = —* 2
(R +R,) R +R,
V4
We built the above circuit with the following vélues for the EMF and the resistors:
_ A
w. Theoretical Value of | Theoretical Value of
Voltage Supplied Resistor 1 [Q Resistor 2 [Q
Resistor 1 [Q] Resistor 2 [Q]
(EMF) [V]
6.0 v\ ) 4.7kQ 1kQ

We measured the act%of the EMF and the resistors using the DMM and got the following results:

DMM Measured Voltage DMM Measured Value of | DMM Measured Value
Supplied (EMF) [V] Resistor 1 [Q] of Resistor 2 [Q]
4.7kQ 0.972 kO,

Using b
acifos r2:

heoretical values and the DMM Measured values, we can calculate the potential drop

6.0V

AV, theoretica = —(m

].LkQ =-1.053V

AV2,Theore’(it:a| =-1.053V
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&
AVZ,DMM Measured — _[( JRZ =?V

R, +R,)

We then measured the potential drop across resistor 2 using the DMM and found that value to be:

Potential Drop Across 1kQ

Resistor [V]
-1.052 VvV, A

<Compare the value for the measured potential drop across resistor 2 to BOTH the calculat ité\v
4

using the theoretical compone

nts and the DMM measured components. Perhaps it would

appropriate to do a percent difference for the different values and see how they comparg. es are
that the value calculated for delta-V across resistor 2 using the DMM measuremghts anthire actual
measured potential drop across resistor 2 will provide a better percent difference alue.)>

Part A.2 — Getting ' the Input Potential out of a Voltage Dividerg

As per the lecture at the beginning of class, we want delta-V-s

That is:

;to be exactly 1/2 of the EMF.

AV, =‘R1|32Az ( :%8
N
Q R +R, 2
2R, =R, +R,
R,=R, or R =R,
AV

— —
+ 11 I1
AT ;;-_.t L %Rg AV
— -—
& d
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We built the above circuit with the following values for the EMF and the resistors: < { Formatted: Normal, Left

DMM Measured Value of Resistor 1 DMM Measured Value of Resistor 2

] ]
1kQ 0.972 kQ

DMM Measured Voltage | Potential Drop Across
Supplied (EMF) [V] 1kQ Resistor [V]
6.0V 29V Q

Part A.3 — Getting SV out of a 12V EMF using a Voltage Divider: /\ )

Adqain, as per the lecture at the beginning of class, we want delta-V-sub-2 toMctlv 5V, while« | Formatted: Left

the EMF is exactly 12V. O\J
AV, = R, (5) E

R, +R, O

5V = 2 V)
R17R2
612;:3
R +R, 12

: 12R, =5R, +5R,

Q\ 7R, =5R,
: %& Rlzng or R2 =7Rl
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ﬂV3 g =

I %R; AV

We built the above circuit with the following values for the EMF and the reﬂstors:l

DMM Measured Value of Resistor 1

| V4
DMM Measured Value of Resistor 2

2]

2]

1.4 kQ

eﬁkg

N\

DMM Measured Voltage

Potential Drop Across

Supplied (EMF) [V]

1kQ Resistor [V]

120V

N 48V

<Explain the advantages and disadvantaggs o/usinq a voltage divider.>
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Part B — The Wheatstone Bridge:

For this part of the lab, we set up the following circuit:

| [ Formatted: Centered

Figure 5: Circuit Diagram for Par.

« [ Formatted: Normal

The intent of this part of the lab was to effectivel@ n Ohmeter. Before setting up the
wheatstone bridge, we measured the actual resistance of the resistors in the circuit.

[ Formatted: Normal, Centered

=

Figure 6: Circuit Board for Part B of Useful Circuits Lab
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DMM Measured Value of | DMM Measured Value of
Resistor A [Q] Resistor B [Q]
96.3Q 9.39 kQ

After, measuring the resistors on the board, the following image was how the circuit looked after

being set up (using the copper coil as the unknown resistor:

O’&

Figure 7: Setup fog Part B of Useful Circuits Lab

The purpose of the wheatsone bridge % 0 adjust the resistance substitution box (varying the
resistance) to balance the potentlal er Side of the bridge. This means that the potential read
across points C and D shoul The following image shows how the entire circuit was
set up once the balance occ ed

[ Formatted: Centered

Figure 8: Measurement in Progress for Part B of Useful Circuits Lab
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We tested three unknowns in the X position of the bridge. Here are the results we obtained using
the reading off the power supply and the resistance substitution box, the calculated resistance of
resistor X and the measured resistance of the resistor using the DMM.

Part B.1 — Measuring the Resistance of an Unknown Resistor using a \Wheatstone Bridge: : [Formatted= Font: Bold

[Formatted: Font: Bold

EMFE [V] | Value of RSB [Q] < { Formatted Table

L )

6.0 65.70 kQ

RA  (65.7kQ)(9.630)

X=%5= (9.39kQ) =67380 '@

~Q

Resistor X [Q] of Resistor X [Q]
673.8Q 67400 X |
N/

Part B.2 — Measuring the Resistance of a Copper Coil usin% a glgstone Bridge:

EMFE [V] | Value of RSB [Q]

6.0 53.5% )

RA _ (5350
B

Calculated Value of DMM Measured Value | < { Formatted Table

(9.39kQ
7
Calculated Value of DMM Measured Value

Resistor X [Q] of Resistor X [Q]
0.5 7 100

Y
Part B.3 — Measuring the @nce of a Known Resistor using a Wheatstone Bridge:

@ EMFE [V] | Value of RSB [Q]
- RA_ (94.7kQ)9.63Q) 97120

\ 6.0 94.70 kO
,&'Q B (9.39kQ)

%(b Calculated Value of DMM Measured Value

Resistor X [Q] of Resistor X [Q]
971.2Q 972.0Q

« [Formatted: Left
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Conclusion:

« [ Formatted: Indent: First line: 0"

You write the details. € Include your answer here. Use complete sentences!!!!

** NOTE: There are several components of error which could significantly modify the results of
this experiment. Some of these are listed below:
o Heat

A

Humidity Q >

:

Short circuit

Fuse
Bad power supply (recall we used the DMM to attempt to alleviate t"s problem.)

[ ]
e Bad connections (in protoboard)
e Insulation \J
e Length of wire and Gauge accuracy of wire (copper) @
e Bad power supply (recall we used the DMM to attem te this problem.)
e Buckling, bending, etc... of wire
e Elemental components/material makeup of the wire,
o 77
It is recommended that you take these and explai ‘why” part of each for your results and

conclusions sections — and possibly what could, have been done (if anything) to minimize the
effects of these errors. /
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