
R and R2 are connected

in series This means

the resistors will have

the same current flow

through them Since

they have different R
values they will not
have equal voltagedrops
across

them.To
find power dissipated by the resistor we can use

PfracleftDeltaVright2R or PfracI2cR we know this is the same

value for each resistor
when connected inserieswe

don't
know enoughabout
this to applythis

formulaPower
dissipatedby R1P1I2R1

R2P2I2R2

R1R2 and IIRightarrowP1P2

Therefore R dissipates more power than R2



Replace resistors with

lightbulbs which
are also resistors

Instead of beinggiven
the resistance values
we're given power

rating.The

powerrating is the amount of power dissipated by
the light bulb when it is connected to a 120 V rms

voltage of a
standard electricoutletpower

supply

PfracleftDeltaVright2RRightarrowRfracleftDeltaVright2P
R1fracleft120Vright260W240OmegaR2fracleft120Vright2100W144Omega

Now we can see that R1R2 and these lightbulbs
are connected in series so they have equal currents
through them From the previousexample we know

P1I2R and P2I2R2
R1R2 so P1P2

This means the 60W bulb dissipates more power than
the 100 W bulb The 60W bulb will be brighter than
the 100W bulb which is counter intuitive But
that's because we don't normally connect light
bulbs in series



Now we have two
resistors connected
in parallel with
the power supply
This means the
resistors will have

the same voltagedrop across them but they will have
different currents flowing through

them.Againwe can calculate power dissipated in a resistor
with PfracleftDeltaVright2R or PI2CR will be different for

theresistorswillbe the same for the
two resistors since they are

connected in

parallelNow
we see that when AV is the same then the

relationship between P and R is an inverse relationshis

Pproptofrac1R so P is larger when R is

smaller.since

R1R2 the smaller resistor R2 will

dissipate more power than the larger resistor



We do what we did
previously and we

replace R and R2
with light
bulbs.From

the power
rating calculations
we did on the previous example we know the 60W
bulb has R1240Omega and R2144Omega

since the bulbs are connected in parallel they have
the same ΔV and R1R2 we can conclude that

R2 the 100W bulb dissipates more power This
means the 100W bulb will be brighter than the 60W
bulb This outcome is what you'd expect That's
because light bulbs are normally connected in

parallel when used in household circuits



These two resistors
are connected in

parallel with the

10V power
supply.Because

of this parallel connection we know ΔV will be
the same across each resistor and will be 10

V.ApplyingOhm's Law
IfracDeltaVR

For
R5OmegaIfrac10V5Omega2A
R2OmegaIfrac10V2Omega5A

We can add these currents together 2A5A7A
which is the total current being pumpedthrough
the power supply



We need to look at
what happens in
this circuit when
the switch is open
and closed To see
this I'll draw a

circuit diagram for
each

scenario.Switch

open
R2 mnSwitchclosedEE

R1 xiR1
AA

Here there is only R1
So the current willbeHereR and R2 are

connected in series

The total resistance
is R1R2 The current IfracvarepsilonR1
will be

IfracvarepsilonR1R2
I is smaller when the switch is open because

there is more resistance than when the switch
is closed So when you open the switch the

ammeter reading decreases



When this switch is
closed R and R2
are connected in

parallel with the
power
supply.This

means the AV
across each resistor
bulb is the same

and is equal to E So the current through each is

I1fracvarepsilonR1
and

I2fracvarepsilonR2
The total current is II1I2fracvarepsilonR1fracvarepsilonR2
When the switch is open R2 is disconnected from the

circuit This makes the total current IvarepsilonR1

Before closing the switch I before fracvarepsilonR1
After closing the switch I after fracvarepsilonR1fracvarepsilonR2
Total current increases after closing the

switchThebrightness of bulb 1 doesn't change and
we can check that by calculating power
Before Pfracvarepsilon2R1 and After

PfracE2R1



Now we have

resistors connected
in both series

and
parallel.Bulbs

B and c
are connected in series so the total resistance of
BC is RBCRBRC If we replace B and c with

one equivalent bulb the circuit will look like

this:Nowwith this simplified circuit
we have two resistors in parallel
with the power supply But they
don't have the same resistance

xiAE
BC

Bulb B C has more resistance than bulb A They
have the same ΔV across them connected in parallel

PAfracxi2RA
Power

PBCfracvarepsilon2RBC
Since RBCRARightarrowPAPBC

This means bulb A is brighter
than bulb B and also brighter
than bulb C


