Voltage. Resistance and Current in a Series Circuit

VOLTAGE

From Kirchoffs Law, the total voltage increase is equal to the total voltage
decreas/e. Consider the following circuit.

The voltage increase from the battery is 6 v.
The decreases from each of the resistors
adds upto 6 v.

What is V1 in the following circuit?
Vv, =7

V356 v
The voltage decrease or voltage drop across each resistor depends on the value of
the resistors in the circuit. It is necessary to find the TOTAL RESISTANCE of a circuit.

RESISTANCE
To find the total resistance of a series circuit, sometimes written RT, you need to

add up all the resistors. So . :
RT=R1+R2+R3 +..
In this circuit the total resistance is 10 Q + 30 Q + 200 =60 Q

- Find RT for the following circuits
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CURRENT
The current in a series circuit is the same throughout the whole circuit, because
there are no junctions.
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If the current at point 1 is 2 Amps,
then the current at point 2 is 2 Amps
and at point 3 is 2 Amps.

If the current at point 1 is 50 mA, then
a) what is the current at point2? ___
b) what is the current at point 37 __
c) what is the current at point 47 ____

To find the current in a series circuit, use Ohms Law. Remember V=IxRandi=V+
R. Consider the foilowing.
VT = 120 v (from the battery)

RT=20Q+30Q+10Q=60Q
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Find | for each of the following:
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The current which flows in the circuit also flows in each resistor. This is how the
voltage decrease for each resistor is calculated.
Consider the previous example:

R= 65— VT =240 v, RT =24 Q, IT = 10 Amps.
| MY The voltage d Ry i
oy IQ:.: TSL e voltage decrease across R1 Is
determined by Ohms Law, V,=1XR,.
g% =ML Q‘s =3 5- The current through R1 is 10 amps and
the resistance is 6 Qso \|=10ax6Q =
60 v.

Similarly the voltage decrease across R2 will be
V,= 10 amps x8 Q =80V,
for R3 V=10 amps X 3Q=30v,

for R4 Vq= 10 amps x7 Q=70 V.



If these voltage decreases are added up, the totalis 60 v+80v+30v+70v = 240 v,

which is the same as the voltage increase or the voltage of the battery. This is a way to

check to make sure you did it right.

Find the voltage decreases for the following circuits.
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V1= Rt= Ir=
Voltage decrease for Ry, V1 =

(Remember V =1x R)

Voltage decrease for Rp, V2 =
Voltage decrease for R3, V3 =

Total of all Voltage decreases __

VT = RT = ‘T =
Voltage decrease for R, V1 =

(Remember V =1x R)

Voltage decrease for Rg, Vo =

Total of all Voltage decreases __

V1= ~ Rr= IT=

Voltage decrease for Ry, V1 =

(Remember V=1x R)

Voltage decrease for Rp, Va2 =

Voltage decrease for Ra, V3 =
Voltage decrease for Ry, V4 =

Total of all Voitage decreases __



Voltage, Current and Resistance in a Parallel Circuit'

VOLTAGE .
From Kirchoffs Law, the voltage increase in a circuit is equal to the voltage

decreases for a complete path.
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CURRENT

Again Kirchoffs Laws are used. The current entering a junction must equal the

current in the junction and exiting it.

B L5104 -
I AN

Ia-f[l?/;.[ ﬁ’Sﬂ‘é Trh I/;!:(A




Find the current in the following parts of the circuit.
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RESISTANCE

To find the total resistance, RT, in a parallel circuit use the following equation.
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This is a tough equation to use. Please follow the outline shown below.
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1) Write out the equation above, substituting in the values for R1, R2, R3, etc. So:

l ' 1
— - Tt — + J/
R 40 fo 30
] -L, 1. L 5
2) Convert the fractions to decimals. So: — =+ -+ ecomes
| T Yo 30

L = 0.05 + 0.025 +0.03
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3) Add up the decimal numbers, so: 0.05 + 0.025 + 0.033 = 0.108

I . This is NOT the final answerl!
—— =0.10%
T

4) Take the reciprocal of both sides.

K+ 1
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1 0408

5) Divide the fraction (1 + 0.108 = 9.26)
| This IS the answer. RT =9.26 Q

There are other ways of doing this, but this method is the simplest.
Questions: ‘
1) Find the total resistance in the following parallel circuits.

a)

' T * e

S€cp 1) _]__

7.
o] __L,::O. t+ O,
) K

-
a
°

!
P

3) L =
7
@) Fr- L

[ o




b) \,__ B \ |
| \«.-s«» re:wé %&"5«» \ _

N . _
) T iff&“bﬂ, %R'L:'”(""'jﬁ‘.s:l‘gbﬂ '

RT=
d) a circuit with a 20 Q, 40 Q, 60 Q and 80 Q resistors all in parallel.

RT=
e) a circuit with a 25 Q, 50 Q, 75 Q, 100 Q and 200 Q resistors all in parallel.

RT=

f) Caiculate the total resistance of
i) 2, 50 Q resistors in paraliel. ‘ RT=
i) 3, 50 Q resistors in parallel. ' RT=

iii) 4, 50 Q resistors in parallel. RT=



Series Circuit Worksheet

Name:
1) Unit Conversion: Amps to milliAmps etc.
Remember 1000 mA =1 A 1000 mV = 1V
1mA=0.001A 1mV=0.001V

a) 2A=_____mA b 02A=____mA
c) 1I5A=___  mA d) 0.007A=____ _mA
€) 6000mA=____ A D 750mA=__ A
g) 19mA=____ A ' , h)y4mA=____ A
i). 27mV=____ V jJesOmvV=___ V
k) 6527mV=___  V ) 0.2V= mV
m) 6V = mV n) 1I55V=___ mV
2) Solve for the unknowns in each circuit.
a) R.=tosr V= Rr= =

' ' Voltage decrease for Ry, V1 =

Yy —-‘1'—— | @L: 2yn ~ (RemembarV=ixR
- Voltage decrease for Ro, Vo =
, 1 Voltage decrease for Rs, V3 =
£ 3 25~ - Total of all Voltage decreases __
b) | V= Rr= IT=0.2 Amps

Voltage decrease fbr R1, V; =

. (RememberV:l; R) |
Voltage deérease for R, Vo=
Voltage decrease for Rz, V3 =

Total of all Voltage decreases
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Q‘: o : Voltage decrease for R1, V1 =

| l ‘ (Remember V =1 x R)
' ' R - Voltage decrease for Rp, Vo = 20.0 v
. & —
i : Total of all Voltage decreases __
d) | V= Rr= = Ir=
€730 R = o Voltage decrease for Ry, V1 =

(Remember V=1xR)
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K,={on_ Voltage decrease for Ry, Vo =

Voltage decrease for Rz, V3 =
3 v 70.57/ Voltage decrease for R4, V4 =

Total of all Voltage decreases __

€) _ V1= Rr= IT=2.0 amps
Voltage decrease for Ry, V1 =

(RememberV=I{xR)

Voltage decrease for Rp, Vo =

Voltage decrease for Ry, V4 =

Total of all Voltage decreases = 60 v



