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BASIC ELECTRICAL MEASUREMENTS AND ERROR ANALYSIS

1. INTRODUCTION
The objective of this experiment is to familiarize the student with the measurement of basic
electric circuit quantities, their SI units and how to perform error propagation calculations due

o the instrumental uncertainty in the measured quantities.

1L APPARATUS

A6V battery, a decade resistance box, two multimeters, a stop watch and connection wires.

1II. EXPERIMENTAL PROCEDURE

1. Before you wire the circuit, use the voltmeter to measure the battery emf & (electromotive
force) and record it with its uncertainty. The battery emf is the potential difference (voltage)
between the battery terminals when it is not connected to an extemal circuit. The SI unit
of emf is the volt, V.
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2. Calculate the relative uncertainty in this measurement, round it off to one significat figure

and record it as a percent (multiply by 100).
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3. Set the resistor decade box to 200 2 and use the ohmmeter to measure the value of the
resistance and record it with its uncertainty. The SI unit of electrical resistance is the Ohm,
Q
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4. Calculate the relative uncertainty in this measurement, round it off to one significant figure

and record it as a percent
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‘This equation is known as Ohms Law.

. Calculate the percent difference between the measured and calculated values of the elctric

current.
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According to the rules of propagation of uncertainty, the relative uncertainty in the calculated

value of I can be calculated as follows:
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‘This calculated relative uncertainty is larger than the relative uncertainty calculated directly
from the measurement of I in (7). The above rule always adds the relative uncertainties
and therefore sets up an upper limit on the calculated relative uncertainty.

Calculate the electrical power provided by the battery to the circuit (don’t forget the units)

Porovidea = IV =
Use the measured vahue of I and its uncertainty here and in the following calculations.

Calculate the relative uncertainty in the power
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Calculate the power lost in the resistor (this electrical power is converted to heat)
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‘The power provided by the battery should be approximately equal to (in fact just a bit larger
than) the power lost in the resistor. The difference between them is the power lost in the
leads and connectors which is usually relatively small and is usually neglected.

Calculate the relative uncertainty in the power lost, round it off to one significant figure

and record it in percent
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