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role of voh‘age current, ‘and r'eslsmnce in‘an electrical circuit, and
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1. What is voltage?

Water flows from high energy You know that water will flow from a higher tank through a hose
(height) to lower energy. mto a lower tank. The water in the higher tank has greater

potential energy than the water in the lower tank. A similar thing
; happens with the flow of charges in an electrical circuit.

| High energy

Energy Charges flow in a circuit when there is a difference in energy level
lost from one end of the battery (or any other energy source) to the
other. This energy difference is measured in volts. The energy
difference causes the charges to move from a higher to a lower
voltage in a closed circuit.

Low energy |4

Think of voltage as the amount of “push” the electrical source

Electric charge flows from supplies to the circuit. A meter is used to measure the amount of
high energy (voltage) to energy difference or “push” in a circuit. The meter reads the
lower energy. voltage difference (in volts) between the positive and the negative
High ends of the power source (the battery). This voltage difference
energy supplies the energy to make charges flow in a circuit.

i :_" What is the difference between placing a 1.5-volt battery in a

circuit and a placing a 9-volt battery in a circuit?

= o S ‘oaﬁrfhi\) wea_a lo«ﬁe/ voltags can

oV | Cm__%neka@ ¥ 3::1 ‘ . ,

ooty M%Mﬁmim&ﬂb Heren
o ¥erefore X energy to centnbuig.

+0 Ao OU‘C.UV\-
2. What is currenf? A Av Cwon? g (‘thm YN INLY Y

(VW\' a S Vo
Current describes the flow of electric charges. Current is the actual measure of how many charges

~ are flowing through the circuit in a certain amount of time. Current is measured in units called

amperes.

Just as the rate of water flowing out of a faucet can be fast or slow, electrical current can move at
different rates. The type, length, and thickness of wire all effect how much current flows 1n.a
circuit. Resistors slow the flow of current. Adding voltage causes the current to speed up.
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2. What could you do to a closed circuit consisting of a battery,
would decrease the amount of current flow? Explain your answer.

¢ tplacs loa;ﬂ;(—(/nj for lower voltage.
e [Cplact lould "L, A reSistancs.
e «,%)(nrw,/’ //Q’lg,er W»\/‘QA ’(“‘D/I\ NS;&‘W\Q—,,’_—d—————

3._ What is resistance?

Resistance is the measure of how easily charges flow through a circuit. High resistance means 1t
is difficult for current to flow. Low resistance means it is easy for current to flow. Electrical
resistance is measured in units called ohms (abbreviated with the symbol €).

Resistors are items that reduce the flow of charge in a circuit. They act like “speed bumps” in a
circuit. A light bulb is an example of a resistor.

Describe one thing that you could do to the wire used in a circuit to decrease the amount of
resistance presented by the wire.

Lok eSS Shorkr — shepter (il Nod lefs reSiston &
Hen [on%c/ (NI
or ideex g QL Wik

4. How are voltage, current, and resistance related?

i

When the voltage (push) increases, the current (flow of charges) will also increase, and when the
voltage decreases, tHe current likewise decreases. These two variables, voltage and current, are

said to be directly proportional.

When the resistance in an electrical circuit increases, the flow of charges (current) decreases.
These two variables, resistance and current, are said to be inversely proportional. When one goes

up, the other goes down, and vice versa.
The law that relates these three variables is called Ohm’s Law. The formula 1s:

_ V Voltage (volts)
Current (amps) I = e <tance (ohms, )
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. 5 Solving pr‘oblems

Now you will have the opportunity to demonstrate your understanding of the relationship

between cu?rent, voltage and resistance. Answer each of the following questions and show your
work. The first problem is done for you.

1. Ina circgit, how many amps of current flow through a resistor such as a 6-ohm light bulb
when using four 1.5-volt batteries as an energy supply?

4 x 15 volts_ 6 volts
C - : =
HRERY 6 ohms 6 Ohms

Current = lamp

How many amps of current flow through a circuit that includes a 9-volt battery and a bulb
with a resistance of 6 ohms?

e .S Javar

3. How many amps of current flow through a circuit that includes a 9-volt battery and a bulb
with a resistance of 12 ohms?

O- 1 ONPS

How much voltage would be necessary to generate 10 amps of current in a circuit that has 5
ohms of resistance?

k

50 votts

5. How many ohms of resistance must be present in a circuit that has 120 volts and a current
flow equal to 10 amps?

'L phois
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1. Using Ohm's Law to understand circuits

To Work through this skill sheet, you will need the symbols used to
depict circuits in diagrams. The symbols that are most commonly used Wire
for circuit diagrams are provided to the right.

All of the circuits discussed in this skill sheet are series circuits. This
means the current has only one path through the circuit. Later you will
learn about another kind of circuit in which the current has more than
one possible path. This type of circuit is called a parallel circuit.

Note: For convenience, the symbol for battery is used to represent one
or more batteries. The batteries you have used to build circuits are
1.5 volt batteries. Dividing the total voltage by 1.5 volts will tell you
the number of batteries present in the circuit.

For example, the total voltage in the second diagram on

the right is 6 volts. Divide 6 volts by 1.5 volts to find the *
number of batteries in the circuit. 6 + 1.5 = 4. There are 15V T =
four batteries in the circuit. -
+
6V L =
% T

e

2. Solving problems

In this section, you will find some problems based on diagrams and others without diagrams. In
all cases, you should show your work.
1. If a toaster produces 12 ohms of resistance in a 120-volt circuit, what is the amount of current

in the circuit?

\O A
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2. You have alarge flashligh
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. t that takes 4
2 amps, what is the resistance of the light i

L ol

3. Whatisthev : . =
oltage of a circuit with 15 amps of current and toaster with 8 ohms of resistance?

(LD Unys

4. Use the diagram below to answer the following problems.

s @ LEQ/O @._.

batt(?ries. If the current in the flashlight is
bulb? (Hint: A D-cell battery has 1.5 volts.)

I (Y
6V -

A B

a. What is the total voltage in each circuit?

A: ( VJolts S 12 Voip

b. How much current would be measured in each circuit if the light bulb has a resistance of
6 ohms?

A\ A 2. 2 pmps

¢. How much current would be measured in each circuit if the light bulb has a resistance of
12 ohms? ' !

d. What would happen to the brightness of the bulb if voltage is increased?

~

T _uobuge, boghiness of bulbs bl (lacivai.
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5. Use the diagram below to answer the following problems.

ov H o f/
il s
B -

A

a. How much current would be measured in each circuit if each light bulb has a resistance of
6 ohms?

A O-S,c\-m().ﬂ B lﬁW\P

b. How much current would be measured in each circuit if each light bulb has a resistance of
12 ohms? '

' i
A 0.2S pmp B O .S Amp
c. What happens to the brightness of each bulb as you add bulbs to a series circuit? (Hint:
Compare these diagrams to the diagrams in question 4 above.)

UoWage femans Sems. . 4dding bulss (A Sere) iyt~
© ) o O I nghiress S+ R074:
6. What happens to the amount of current in a series circuit as thenumber of batteries o
increases?

Comn + T

7. What happens to the amount of current in a series circuit as the number of bulbs increases?

ouﬂ“m’rﬁ{

S




