Circuits Lab: Prelab
You'll be doing some work with the Circuit Construction Kit simulation from
PhET.colorado.edu.
Hint: You can right click to disconnect components or to change the values of
certain components.
2. Once you’ve familiarized yourself with the simulation reset the screen. Using a SINGLE light bulb SINGLE battery
and SINGLE wire, see if you can get the light bulb to light. Once you’re successful, print the result.
3. For the circuits below rank the relative bulb brightness from brightest to dimmest (use CCK if you like). Note all
batteries are identical and ideal. All light bulbs are identical and ideal. Bulb brightness reflects the power
dissipated in the bulb and that the bulb is a resistor.

A=D=E>B=C
4. In 50 words OR MORE describe WHY the bulbs are ranked as they are. Present your reasoning in every day
language so that a friend who has never taken physics would understand your reasoning for why you ranked the
bulbs as you did (you can use words like voltage difference, current, energy etc, but no explicit formulas).
The power dissipated by a light bulb depends on two of the three variables: current, potential difference
(voltage) and resistance. Since all four of these bulbs have the same resistance and the same battery
supplying energy to the circuit, I will use the relationship of power with voltage and resistance. Power
is proportional to the square of the voltage and inversely proportional to the resistance.
Since resistance is the same for each we just need to figure out how the voltage drops compare. The
voltage drop for bulb A is easy since it’s the only resistor in the circuit, it’s equal to the voltage of the
battery.
Skip to bulbs D and E. These are also straight forward since each bulb has its own personal direct
connection to the battery. That means each bulb also experiences the same voltage drop as the battery.
Bulbs B and C are in “series” so the voltage drop across both of them combined is the voltage of the
battery so that means that each bulb has half the voltage drop of the battery.
Therefore: Bulbs A, D and E all have the voltage drop of the battery and they have the same resistance
so they must be equally bright. Bulbs B and C each have half the voltage drop of the battery so they
must be only a quarter as bright as the other three.

