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PHYSICS LAB EXPERIMENT 5: THE WHEATSTONE BRIDGE
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ccord your data in Table (5.1) below:
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Using the equation derived in (1), calculate the value of the unknown

~resistance R. Repeat for the different values of R; and enter your

~ calculation in table 5.1 above .

Example for one calculation: P4
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Calculate the relative error AR, /R, for the different values of R, using
the equation:
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Example for one calculation:
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Is 1t essential that
Explain your answer.

From the table, determine the values of Ll and L, for which the
error AR /R, 1s a minimum. i
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UNIVERSITY OF JORDAN
PRACTICLE PHYSICS - IT (0302112)

PARTMENT . ion

SECOND SEMESTER (2020 - 2021)

EXPERIMENT 5
Tue WHEATSTONE BRIDGE

B Inthe Wheatstone Bridge experiment, the circuit configuration will allow for Quick and
Accurate determination of the value of an Unknown Resistance. N

tb B This Unknown Resistance, termed Ry, will be compared to other Resii_'stz}nces of known
t values (Resistance Box Rs = (10 — 100) © and Meter Bridge Wire Resistance).

B During the experiment and at each value of Rs, the|Balance Point yill be Checked and
Located. At the Balance Point, the Galvanometer will read Zero.

B The Galvanometer is a device that can Register or Read either the Current or the
Voltage depending on the way it is connected to the circuit:
=  [fconnected in Series, it will read Voltage. |
= [fconnected in Parralel, it will read the Current.
«  Note that it is connected in Opposite Manner with respect 1o
connection way of the Ammeter and Voltmeter.
«  In the Wheatstone Bridge experiment, it will read current.

B When the ciruit is closed, a total current 7 will flow from the power supply towards

point a, and then part of it, 17, will flow through Rs and the other pa@ i1l flow

through Ri: satisfying the Junction Rule of Kirchhofi’s Rules:

e The Junction Rule: At any junction, the sum of the currents must

—

equal Zero

Junction
Hence,.at Junctiona, I=1;+ I

B When the Mﬂt is located for a particular value of Rs , the Galvanometer will

read Zero, and both the Junction and Loop Rules of Kirchhoff’s RI:II.ES will be

q_'-‘--‘ [

satisfied:

._____________—n—l—i

e The Loop Rule: The sum of the potential difference across all elements

around any closed circuit l'cmp must be Zero :

hkj
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Z AV =0

Junction

b.
Where the closed 100ps could be loop abca and loop bdc

0 (B
Hence, at that momoen | | 3
N :S c CU[re[lt L’ ‘v'ﬁ‘i“ paSS tl |1 OUUh RS and R_,\, (Sel‘les Cﬂlnb“latlgn).

am . ’ o

«  Same Current, Iz, will pass through Rr and K2, (Series combination).

= Where at junctions:

e g:I=I+1I,andat

e b:L1+D=1

- L‘lVabzlenc — IIXRS=IZ><RF
where AVa=I1xRs (Ohm’s Law)
and  AVsa= I % Ri=I2 % (5)Ly (Wire Resistance)

Hence, I1 X Rs=1> X% (%)Ll .................... (equation I)

Also,

e AVi=AVea —> L1 XRx=DX%XR>
where AVwa=1I1 X Rx (Ohm’s Law)

and AVea=I2 X Ry = I3 X (E)Lz (Wire Resistance)

Hence, I} X Rx=1>X (%)Lz

S (equation II)
Now by dividing the two equations [ and II by each other and

canceling the common terms, one reaches to the followine equation
that can be used to determine the value of the unknown b

I resistor, Ry
RX —_ RS
Ly

(equation IIT)
Using equation III, Rx can be determined per each value of Ry
and the average value of R, will easily be calculated

...........................
-

In order to solve for the relative error, remember that the error i
In

reading the meter stick, AL is equivelant to + 14
% (i.e. ALy = ALz =+ 0.5 mm)

. \ uc;_c,d‘m\

the smallest digit.
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B ]n today’s experiment, we wait to:
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Build u p simple electric circuit using different jcircuit elcments including:
[ = Electric wires (considered as perfect conductors eventhm':ﬂh they tend to

heat up during the experiment, hence, their power desmpatmn is ignored).

[ = DC Power Supply (3.0 Volts).

3 * Three different Resistors: e gl |
il e Ry: Resistance Box (1 —100 Q). — _
e Unknown resistance Ry. - > s L;-J*J—l [

e Meter Bridge (wire resistance).
= Galvanometer to be connected inparallel [in order to work as an
Ammeter)
Calculate the average value of the [unknown resistor R_{\

Determine the relative error in the ARy / Ry.
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