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PHYSICS LAR EXPERIMENT 3. OHM'S LAW
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II. DATA AND DATA ANALYSIS “ar Dot e e
1- Enter your data in Table 3 1
Table 3.1
R, R, R;and R, in R;and R,
Wire resistance | Carbon resistance Series in Parallel
V(Volt) | I(Amp.) | V(Volt) I(Amp.) | V(Volt) I(Amp.) | V(Volt) I(Amp.)
Lo .54 w £ | ", )
A ‘,_Jf 0' 62 fj , Q‘ ) ,:; /_,/, X { ’ 3 / Q-}@f\
{
56|05 20 05] 2], 26 2 | O3
O 9 > /14 _ G \
=5l ol 2 10) 20| 00 | 4]0
\1

71




o voltage V a5 4 dependent variable versus current I . ﬁ
D
seiemne the values of R for each unknown res:stance as well as for the
¢ and parallel combinations by calculating the slopes of your graphs.
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R equivalent of R; and R, in series= . péb%__ﬂ: 1.2 ’
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R equivalent of R, and R, in parallel= -- 02‘_.7---“ 280 F ’
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4-  From the graph of V versus I for R, , estimate the error A R;.
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5- Using the value of R, obtained in (3) _and the length and dlameter of the
/, wire used for R, calculate the resistivity of the wire p. N _) . 03 7- )
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6-  Compare the calcula@d\values with the experimental values you obtained
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for: —
/ Combination of resistances (F serles
- experimental value: | e “““'/l ==
- calculated value: [4.-2 )

Combination of resistances in parallel: /
/ . 2. 857 0

- experimental value: ----‘=--’--2-=5-:_’7.;-::Q.n
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- calculated value: 4.0 0
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EXPERIMENT 3
Onm’s Law

Ohm’s Law states that for many|Materials. the ratio of thé current density (I)-tethe

electric field (E) is constant. This constant, & (the electrical conductivity) is independent
of theelectric field producing the current.

B Previous statement of Ohm’s Law is translated Mathematically into: J=0cE
B Ohm’s Law is not a fundamental faw of nature.
B [t is an empirical relationship valid only for certain materials.

B In a conductor, the voltage applied (4 V') across the ends of the conductor at constant
temperature is proportional to the current (£) passing through the conductor.
. . . : AV

B The proportionality constant is called the Resistance (R) of the conductor - =

e | Sm—

I
this is another form or statement of Ohm’s Law; Keep in mind tha@es not depend on
AV nor on 1. -

—— —~—

B Electric circuits usu-ally use those elements called Resistors:

B Main purpose of using Resistors is to control the current leve] in parts of the circuit.

B Resistors can be wire-wound (R;: Wire Resijst

ance) or composite (Rz: Carbon
Resistance).

B Most metals obey Ohm’s Law.
metals).

B Hence, materials that obey Ohm’s Law are said to b% Ohmiic,

B However, not all materjals follow Ohm’s Law,

(almost 2/3 of the elements in the periodic tabje bare

B Materials that do not obey Ohm’s Law are said to be Non-Ohmije
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xperiment):
r a wide range of voltages.
t and voltage is linear.

For an Ohmic device (as in this €
B Resistance {s constant ove
B Relationship between curren
m Slope is related to the resistance

For Non-Ohmic materials: .
B Resistance changes with voltage or current.

B Cument-Voltage relationship is nonlinear. . .
B A diode is a common example of a non-Ohmic device.

SI units of resistance are Ohms (£2):
B 1Q=1V/A

Resistance in a circuit arises due to collisions between the electrons carrying the current
with the fixed atoms inside the conductor.

The inverse of the conductivity is the resistivity:
B p=1/0c

Resistivity has SI units of Ohm-meters (2 - m).

Resistance is also related to resistivity through the following equation: R = p -
* Note that . RSy
i 8 lltf icslenlizréc;sociﬂxlbyitththe specifics of the electric wire including tf]e
; 1 the wire’s di i i e |
b ction: ke re’s dimensions including its length L and cross

Fesistivity p, is taken

. at some ref
1S the temperatyre SISHE'

coefficient of resistiy: i 20° C) and

resistivity, Orm cros
- WyR then the effect of temperatyr. o oional area fs
it oW that R changes v Ll F (T~ T - S eI
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B For a series combination of resistors:

Currents are the same in all resistors

- . : ym of the
Potential difference will divide among t.he resistors such tlllat ttl;t;tsizlm 3
potential differences across the resistors 1s equal to the total po
difference across the combination. N ' i Jic
Equivalent Resistance of a series combination of resistors is the E‘::lg;ilzrridual
sum of the individual resistances and is always greater than any
resistance: Regs=R1+ R2 + R3 + ...

B For a parallel combination of resistors:

TRy : ) -

Potential difference is the same in all resis : '

Current which enters a point must be equal to the total current leaving that
oint: =1 +12 ) BTl

%quivalent Resistance of a parallel combination of resistors 1s always less

than the smallest resistor in the group:

4RI | it
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B In today’s first experiment, we will learn how to:

Build up simple electric ciruit using different circuit elements including:

Electric wires.(considered as perfect conductors eventhough they tend to
heat up during the experiment). | S

Power Supply to supply electric power to the electrical load or ciruit.

Two unknown different Resistors (The wire resistance R; and the Carbon
resistance Ry).

Voltmeter to register the potential drop across the resistances, which is
usually connected in parallel to the resistance.

Ammeter to register the current passing through the ciruit, which is
usually connected in series with the resistances.
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