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PH 112 Lab MJM  D. C. Circuits Lab.

January 25, 2007

This lab deals with sources of emf and with resistors. A battery is a source of emf, and its output is given in volts.  Resistors are given in ohms. (Resistors have a power rating in watts. If you exceed the power rating, the resistor is likely to overheat. In this lab the resistors are properly rated and should not overheat.).

Here is a circuit with a battery and two resistors. The short vertical bar depicts the negative side of the battery, and the long bar shows the positive side. Nominal current flows out the positive side of the battery and through the circuit, and back to the negative side. The arrows show the direction of the flow of this current
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The current I is the flow of positive charge, and its units are amperes.  1 ampere = 1 coulomb/second. (The true current in conductors is really movement of electrons, which are negatively charged, but we will stick with nominal positive charges.)

A major rule in all circuits (batteries, resistors, capacitors, inductors) is that the current flowing into a device also flows out of it. For all practical purposes, charge never builds up within a resistor, or capacitor or inductor. (In a capacitor, positive charges flow in one side and force positive charges to flow out the other side, leaving one side positive and the other side negative.)



Current in = current out

It’s like at a highway turnoff, if there are 15 cars/minute along the main highway and then 10 cars/minute keep going after a turnoff, you can bet that there will be 5 cars/minute taking the turnoff.  What would happen if we kept having 15/min on the main road, and 10/min continuing, but only 2/min leaving the turnoff?  (Cars would be piling up at the entrance to the turnoff!).

The fancy way to say this is that the net current flowing into any junction must be zero.

The electric potential energy (PE) of a charge increases as it goes through the battery and decreases as it travels through each resistor. Since the charge must have the same electrical PE after a trip around the circuit, its total change in PE must be zero. Electrical PE turns out to be charge times voltage,


Sum of PE changes around a circuit = 0 = Sum of voltage changes around a circuit
Finally, we need Ohm’s law which gives the voltage drop across a resistor as the resistance times the current     (V = I R

In our circuit with V and R1 and R2, let's say that V =  6 v, R1 = 100 ohms, and R2 =  50 ohms.

The same current I is present in each element. When we write the sum of all voltage changes around the circuit we get


(Vcircuit = 0 = +6 v – I (100 () – I (50 () 

Solving this equation gives I = 0.040 A.  If we take the electric potential (voltage) to be zero at the negative end of the battery, then the electric potential (voltage) at the positive end of the battery will be +6 v.  Please figure out what the electric potential (voltage) will be at point p, between R1 and R2.
R1 and R2 are said to be in ‘series’ because all the current must travel through R1 and then through R2.

Sometimes resistors are arranged in ‘parallel’, where some of the current goes through one and some goes through the other; the current ‘splits up’.

Here’s a simple circuit with a battery and resistors.  Are the resistors in series or parallel?
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There’s a current I through the battery and different currents in the resistors: current I1 flows through resistor R1, and current I2 flows through the resistor R2.

Write down the relation between I, I1 and I2. (Check the place where all three meet, and set the net current to zero at that point.)


Notice that the drop in voltage across R1 and the voltage drop across R2 must be the same (the sum of rises and drops around the circuit containing only R1 and R2 must be zero).

Exercise:  Set V = 6.0 V and R1 = R2 = 100 ohms. 

Show that R1 I1 must equal 6.0 v, and R2 I2 must equal 6.0 v. (You can do this by summing voltage rises and drops around a loop.)

Find I1, I2 and I.










     6.0 v

Here is a circuit with two batteries, three resistors. 
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The battery emfs are given, and one current.
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a) How many C/s are flowing into the 6 v battery

from the left?  How much current flowing out of it?

b) Where the current enters each resistor, 

put a '+' sign, and where the current leaves

each resistor, put a '-' sign. This is to signify

that the electric potential decreases. In other

words, current always flows in the direction

of decreasing electric potential (voltage)

c) Find the current I2 by summing up all

the voltage rises and drops in the lefthand

loop (which includes both batteries).

d) Find the current I3 by noticing that the

current flowing into the junction at the

top of the diagram must be the same as the 

current flowing out again.

e) Find R3.

