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EBJECTIVEg

Given various electronic devices, symbols, and diagrams, you will
be able to accomplish the following objectives

Convert electrical quantities from one subunit to another.
Use the proper keystrokes on an electronic calculator to
apply a formula.

Calculate total voltage, resistance and current in simple
circuits.

Calculate voltage, resistance, current and power using
Ohm’s Law formulas.

Identify basic circuit troubleshooting technigues.

Isolate a faulty resistor in any DC circuit configuration
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Electrical Prefixes and Scientific Notation

ELECTRICAL PREFIXES

In order to gain a deeper insight into electronics, it is necessary to know
certain rules of mathematics and metric prefixes for the measurement of
electrical quantities.

¥ Electrical prefixes are used to simplify calculations by providing a
convenient method of expressing very large or very small numbers.

¥ Electrical prefixes and symbols are commonly used in electricity.
Figure 2-1 represents a table of common electrical prefixes (note all
numbers are expressions of the powers of ten).

"Number Power of Ten | Prefix

1,000,000,000 109 Giga
1,000,000 106 Mega
1,000 103 Kilo
1 100
0.001 103 Milli
0.000001 106 Micro
0.000000001 109 Nano
0.000000000001 10-12 Pico

4

NOTE: 10" has no prefix or symbol because it represents units

Figure 2-1
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SCIENTIFIC NOTATION

¥ Through the use of exponents, scientists have developed a system
for expressing very large and very small numbers called scientific
notation.

syl
v All numbers written in scientific notation have the form MX10

where M is any number having one non-zero figure to the left of the
decimal point, and n is any number.

There are two rules for expressing a number in scientific notation:

¥ Determine M by moving the decimal point, to the left or to the
right, until only one none-zero digit lies to the left of the decimal
point.

¥ Determine n by counting the number of places the decimal point
has been shifted. N will be positive if the decimal point has been
shifted to the left, and negative if the shift has been to the right.
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Converting Base Units to Prefixes

Example: Write 2 amps in equivalent milliamp form

¥ Rewrite the prefix as the power of 10 it represents.

2 amps = ? x 10~ amps
¥ Move the decimal point of the original number to equal the sign
and numerical value of the exponent.

2 amps = 2000 x 10-3 amps

¥ Express the answer using the prefix and the original unit of
measure.

2 amps = 2000 x 10-3 amps = 2000 milliamps or
2000mA
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Converting Prefixes To Base Units

Example: Write 2kQ in equivalent Ohms form

w Express the prefix as a power of ten.

2kQ) = ? base units
2k} =2 x 1030hms

¥ Move the decimal the number of spaces equal to the exponent
( right if the exponent is positive and left if the exponent is

negative).
2,000 x 100
¥ Simplify.
2,000 x 109 = 2,000
Note: Remember that 109 is equal to 1.
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Converting From Prefix To Prefix

¥ To convert to an exponent that is more positive, the decimal must
be moved to the left.

+ To convert to an exponent that is more negative, the decimal must
be moved to the right.

¥ To determine how many places to move the decimal, the difference
between the two exponents must be determined.

Example: 20,000k=?M
20,000 x 103 =2 x 106
20,000 x 103 = 20 x 106 = 20M
Note: As the exponent got larger (from 3 to 6) the coefficient got

smaller (20,000 to 20). As one gets larger, the other will always get
smaller.
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Activity 1

Electrical Prefixes and Scientific Notation

Convert the following units numbers to numbers with electrical prefixes.

1. 3,000 = k 5. 4,200,000 = M
2. G015 = m 6. 3,000,000,000 = G
3. 750 = k 7. 0.0000015 = n
4. 0.000000005 = p 8 0.000082=__ __u

Convert the following electrical prefix numbers back to units numbers
1, 25k= 3. 5.78M =

2. 34.1lm= 4. 0.75k =

Convert the following electrical prefixes to another electrical prefix.

1. 2,000m = k 3. 2,500p = 7]
2. 10u= Jo 4. .5000k = m
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Scientific Calculators

BASIC OPERATIONS
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Figure 2-2
Figure 2-2 is photocopy of a typical scientific calculator. Use of a
scientific calculator in this course of study is vital, as we will calculate

using exponents, reciprocals, powers and roots, logarithms, and other
scientific and electrical units.

Key functions

Below is a list of some common key functions that we will use in this
course. (The keys represented will vary depending on the manufacturer
type and model; however, the functions will remain the same. )

¥ - Pi. Enters the value of pi, the ration of the

circumference of a circle to its diameter, in the display.

¥ 1/x - Reciprocal. Computes the reciprocal of the
number currently displayed.

¥ X’. Square. Computes the square of the number
currently displayed.
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v JXx - Square Root. Computes the square root of the
number currently displayed.

W 2nd — Second. Enables functions printed above the
function keys.

¥ EE or EXP - Exponent. Enters exponent values. You
can also enter exponents by using the 2nd SCI key to
set a scientific display format.

¥ +/- Plus/minus. Allows you make the exponent value
negative.

¢

HYP - Hyperbolic. Causes the legends of the SIN,
COS, and TAN to change to sinh, cosh, and tanh.

¥ SIN - Sine. Computes the sine of an angle.

¥ COS - Cosine. Computes the cosine of an angle.

¥ TAN - Tangent. Computes the tangent of an angle.

¥ LOG - Logarithm to base 10. Computes the logarithm
to base 10 of the number currently displayed.
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Basic Calculations

Example 1: Add 15kQ + 30MQ

w Press the On/C or CE/C key twice to ready the calculator for new
operation.

¥ Press the 24 plus the SCI key. This enables the scientific display
format. (If you are using a TI-30Xa, SCI is above the number 5 key.)

¥ Enter the number 15 into the calculator. Press the EE key. Enter
3.

¥ Press the plus key.

¥ Enter the number 30 into the calculator. Press the EE key. Enter
b.

¥ Press the equal key.
9 Notice the sum is equal to 3.0015.

¥ This value represents scientific notation and would be expressed

as 3.0015 x 107,

¥ Move the decimal to the left or the right to obtain the nearest
electrical prefix.

¥ In this case, we would move the decimal one place to the right to
represent 106, or Mega. The answer would be expressed as

30.015MQ.
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Example 2: Add 5mA + 100uA

¥ Press the On/C or CE/C key twice to ready the calculator for
another operation.

¥ Press the 2ndkey. Next, press the SCI key. This enables the
scientific display format. (If you are using a TI-30Xa, SCIis above
the number 5 key.)

« Enter the number 5 into the calculator. Press the EE key. Press
the +/- key and enter 3. The number 3 should now have a minus
sign before it.

< Press the plus key.

¥ Enter the number 100 into the calculator. Press the EE key.
Press the +/- key and enter 6. The number 6 should now have a
minus sign before it.

¥ Press the equal key.

Notice the sum is equal to 5.1, This value represents scientific
notation and would be expressed as 5.1 x 10-3. Since 10-3 represents
the electrical prefix milli, there is no need for any further conversion. The
answer would be expressed as 5.1mA,
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Ohms Law

¥ Ohm’s Law states that the current in a circuit will change in direct
proportion to the applied voltage and will change in inverse
proportion to the resistance of the circuit.

¥ As mentioned earlier, Ohm’s Law was originally stated as E=IR
with “E” meaning “Electromotive Force, Recently, the letter “V” has
been substituted for “E.” There are interchangeable in
contemporary usage.

¥ Ohm’s Law is normally expressed using formulas. The formulas
are as follows:

volta (E ) )
!

Resistance (R) = p——s ( 1) , Or

voltage(E) or =l
"R

Current(I) =
bl resistance(R)’

Voltage(E) = current (I) X resistance (R) , Or E=IR

Figure 2-3
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OHMS LAW MEMORY AID FOR FORMULAS

Figure 2-4

Place your finger on the unknown value and the remaining two letters
will give the formula to use for finding the unknown value.
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POWER FORMULAS

Power is equal to current times voltage, as follows:

Power (P) = current (I) x voltage(E), or P = IV

Ohm'’s Law and the power formula may also be combined to calculate
power when the resistance and either current or voltage is known. When
voltage and resistance are known:

When current and resistance are known:

P=I'R

When only power and voltage are known we can solve for current by
rearranging the power formula:

ower (P P
Current([):—p—-*(—),or i e
voltage (V) V
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Power, Energy, and Time
w Power is defined as the rate of doing work. Of course, the amount

of power required to accomplish a certain amount of work depends
on how much time it takes to do the work.

w Work is defined as a force moving through a distance.

¥ The ability to do work is called energy.

¥ The words work and energy are so closely related that the same
abbreviation, “W,” is used for both terms.

¥ Although the watt is the unit of measure for power, the watt
actually represents one joule per second (J/s). One watt second is
equal to 1 J/s.
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¥ The relationship between power, time and energy (work) in shown
in the formula below.

Power (P).  Energy (W)
Time (t)

Or Rearranged

W=Pxt

¥ As you study electronics, you will discover that several symbols in
electronics are used to represent more than one thing. Although
the symbol “W” is used in this unit to represent energy and power,
the two terms have two entirely different meanings. ‘

POWER AND EFFICIENCY

¥ Efficiency refers to the process of converting various forms of
energy into a form that is usable to us.

¥ There is no electrical conversion process that is 100% efficient. In
other words, not all of the energy put into a device is converted
into a usable form of energy that we desire. Some of the energy is
dissipated in the form of heat energy or core loss.
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+ Efficiency is always expressed as a percent.

v The relationship between efficiency and power is expressed in the
formula shown below.

%oeff - Pout
Pin X 100

or Rearranged

Pin = Pout
Y%eff X100
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Activity 2

Ohms Law

Using circuit values below, write the Ohm’s Law formulas for voltage,

current, resistance and power. Insert values into the Ohm’s Law formulas
and perform the calculations.

¥ 1

E + R
96V T 120 g
Figure 2-5

a. Voltage Formulas.

b. Current Formulas.

¢. Resistance Formulas.
d. Power Formulas.
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DC Circuit Calculations

In this section we will discuss series, parallel, and series-parallel
resistive circuits. You will learn how to manipulate the laws and
formulas that are used to understand circuit operations and to solve for
circuit values. These formulas will be used to calculate values of circuit
current, voltage, resistance, and power.

SERIES CIRCUITS

The identifying feature of a series circuit is that there is only one path for
current flow. Figure 2-6 is a series circuit. This is the first important
thing to remember about series circuits — current is the same at all
points throughout the circuit.

R:
150
VvV

k2

100V = 250

VAVAYA
R3

1000

1004

Figure 2-6

¥ Current Calculations

NOTE: The current (I ) is the same value for each resistor in
a series circuit, regardless of the size of the resistor.
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¥ Resistance Calculations. In a series circuit, the highest resistance
value will drop the most voltage.

R=Z
I

NOTE: The total resistance (R, ) of resistors in series equals
the sum of their individual resistance values.

¥ Voltage Calculations

V = IR

NOTE: The applied voltage (V) from a battery or other DC
power source is always equal to the sum of the voltage
drops across all series resistors in the circuit.

¥ Power Calculations

P=1IV P P=IR

PExercise: Using the circuit values in Figure 2-6, solve for
current, resistance, voltage and power.

$Step 1. Solve for Total Resistance Rr.
Rr =R; + R2 + Rs.

Substituting values

Rr =150 + 250 + 10042

Rr = 1400
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¥Step 2: Solve for Total Current IT

Substituting values
100V

It = 1400

It =.714A or 714mA

w Step 3: Solve for Individual Voltage Drops

V=IR

Substituting Values
Vr: =.714A x 150
Vr:1 = 10.71V

Vr2 =.714A x 250
Vr2 = 17.85

Vr3s =.714 x 1000
Ve = 71.4

Vr = Vr1 + Vr2 + Vg3
Vr=10.71 + 17.85 + 71.4
Vr = 99.96 or 100V

Basic Electricity Handbook 2-21
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Activity 3

Series Circuit Calculations

Use the figures below to calculate for all circuit values.

R1
40

R3 g
20
Figure 2-7
IR[ - e ]?” = e e VRQ = —
IR2 = — R],. = — VR3 = .
Ies = — Vi = Frw
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R2

5Q
R3
250
Figure 2-8
= e VRg - —_—
Vs = S
2 S

Simple Direct Current (DC) Circuits



PARALLEL CIRCUIT CALCULATIONS

E + Ri R
6OV = 10k0Q 15k0

1005

Figure 2-9

¥ Current Calculations

Each resistor in parallel (like R, and R, in Figure 2-9) is an

individual branch circuit when considering the flow of current. The
total current through parallel resistors thus always equals the sum
of the branch currents (e.g., I, = I, + Tes + 1o.).

¥ Voltage Calculations

The voltage (V) is the same across each parallel resistor (i.e.,
branch circuit).

¥ Power Calculations

Power is calculated the same way for resistors in either series or
parallel circuits. While the current flowing through each resistor in

series is always the total current (/,), however, the current flowing
through each resistor in parallel is always less than / -
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w Resistance Calculations

The resulting value of resistors in parallel (R ) is always less that
that of the resistor with the lowest value. Each additional resistor
that is added in parallel decreases the total resistance for everv
parallel circuit.

¥ Reciprocal Formula

1
Ro=e
SR

R, R, R

Use the Reciprocal formula above (see also Steps 1, 2, and 3) to calculate the effective
value of three or more parallel resistors when their values are not equal.

n

E + R1 R1 R2
00 = 6k 0 15kQ 10k Q

1006

¥Step 1. Assign resistor values in the equation, where R, is the
effective total parallel resistance.
1
1 1 |
- +

6kQY  15KQ2 100
@Step 2. Find the lowest common denominator.

1
3 2 3

e
30k 30kQ2  30iQ

R, =

R, =

¥Step 3. Perform the math.
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¥ Product Over Sum Formula

e,

Ri1 R2
200 300
S

O~

w Use the Product Over Sum formula below to calculate the effective
value of two resistors in parallel when their values are not equal.

200x30Q _ 6000

;= =12Q
200 +30Q  50Q
v Like Value Over Number Formula
O
R1 R2 R3
3000 3000 3000

1008

G

@ Use the Like Value Over Number formula below to calculate the
effective value of two or more parallel resistors of equal value. Note
that N equals the total number of identical resistors.

R, =238 ity
N 3
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Activity 4

Parallel Circuit Calculations

Use the Reciprocal Method to solve for Rrin Figure 2-10.

o & &

R1 R1 R2
10k O 15kQ 10k O

1009

Figure 2-10

Use the Product Over Sum method to solve for the total parallel resistance
(R;) in Figure 2-11.

s .
Ri R2
40kQ 10kQ
o 2
R, =
Figure 2-11
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Solve for all circuit values in Figure 2-12.

E s Ri1 Ri R2
180V = 90k QO 45kQ 30kQ )
[o = B = e Po= ___ _
b = e V= Ppo=
[py = Veo= Poy= ___
I = ij =z
Figure 2-12
Solve for the circuit values shown in Figure 2-13.
'/I.T Ri Ri Rz
150 200 120
I
60V —
IzA Al Irsd
Iy = I, = Ve, =
lo,= R, = Ve =
gy = Var =
Figure 2-13
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SERIES-PARALLEL CIRCUIT CALCULATIONS

Ri1
1k O
VAVAVA: L4

il
[+

40V = 3kQ 7k 0

A8
Ra
0.9kQ

1033

Figure 2-14

Use the six steps below to solve any series-parallel circuit problem:

¥Step 1. Find the equivalent resistance (R, ) of the parallel branches and
draw the equivalent series circuit.

Ri;
1kQ
Rg =R2xR3
Rz + R3
Substituting Values - RE
40V — 2.1kQ
Re = 3k x TkL?
8k + 7Tk R4
4.9kQ2
Figure 2-15
Equivalent Series circuit
Re = 21k
10k
Rg = 2.1k$2
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wStep 2. Add R, to the series resistance to solve forR, .

Re=R;+ Re+ R4

Substituting Values

Re=1kQ2+ 2 kO + 9k

Re = 4k82

wStep 3. Calculate [, using Ohm's Law (1, =
E

[, ==L
R

Substituting Values

40V
Ir = 4k82
It = 10mA

ET
R /-

»Step 4. Calculate voltage drops across the series resistor and the

equivalent resistor (V).
Vr1 =Itx R;
Substituting Values

Ver = 10mA x 1k£2
Ve = 10V

Vee = Itx RE
Substituting Values

Via = 10mAd x 2.1k$2
Vpo =21V

Vra=1Irx R4
Substituting Values

Viea = 10mA x .9k(2
Viee =9V

Basic Electricity Handbook 2-30
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¥Step 5. Calculate branch currents using V,, for the parallel branches.

Substituting Values

Iz - 21V
3k

Ir2 = 7TmA
I3 =21V
7k$2

[r3 = 3mA

(Note: The sum of the branch currents equals the total current of 10mA.)

wStep 6. Calculate power dissipation.
P=1V

Pri=1Ir1x Vri

Substituting Values

Pri = 10mAd x 10V
Pr1 = 100mW

(Note: IR1 is equal to IT since current for the series components is the same for each

series resistor.)
Prz2=1Irz2x Vg2
Substituting Values

Pro=7mAx 21V
Pro = 147mW

Pr3z = 1Ir3x Vg3
Substituting Values
Prz=3mAx21V

Pr3z = 63mW
Pra=Ir4 x Vg4

Basic Electricity Handbook 2-31
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Substituting Values

Pra=10mA x 9V
Pra=90mW

Pr=Pr1 + Pr2 + Prz + P4

Substituting Values

Pr=100mW + [47mW + 63mW + 90mW
Pr=400mW
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Activity 5

Series-Parallel Calculations

Use the six steps listed on pages 2-29 and 2-30 to solve for the circuit
values below.

2k0

E + R2 Rs
24V -T—— 12kO 12k Q
Figure 2-11
R.’:‘ = PT = PRZ o
R, = Iy = Py = o
I ;= I 2=
Vm = o I.RB = o
Ve = o o= o
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Basic Circuit Troubleshooting

VISUAL INSPECTION

Visual observation of a circuit may uncover many problems. Always
check for the following: 1) loose connections; 2) incorrect switch settings;
3) blown fuses; 4) burned out bulbs; 5) overheated components.

POWER CHECK

Ail electronic circuits require power from an AC or DC source. Make
sure the device is plugged in, the power switch is ON and the battery (if

used) is good.
CONTINUITY CHECK

Make sure there is a continuous path for current flow. Wires, closed
switches, fuse, and plugs normally have low resistance. However dirty
switch contacts, corroded plug connections and improperly soldered
connections can result in high resistance.

OPEN

An open circuit is one that does not have a continuous path for current.
Opens are normally caused by burned-out components, loose wiring
connections, or broken wires.

¥ Current. Current is zero in an open circuit.

¥ Voltage. An open component disconnects the voltage from the circuit.

¥ Resistance. The resistance of an open component is infinite.
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SHORT

A short is a low resistance connection between two points of different
potential in a circuit that diverts current from its normal or proper path.
Current always follows the path of least resistance.

w Current: a shorted component may cause excessive current to flow,
which can cause circuit or component damage. Common causes are
wiring errors, and bare wires that contact each other.

< Voltage: zero volts will be measured across a direct short.

v Resistance: the resistance across a direct short is zero ohms.
SERIES CIRCUIT MALFUNCTIONS

Open

¥ Current: in a series circuit there is only ONE path for current flow.
With an open component in a series circuit, there is no path for
continuity; thus, I, =04. Always measure current across an open
switch or disconnected points in the circuit (i.e., connect the ammeter
in series with the current path).

1015

Figure 2-16
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¥ Voltage: an open component disconnects the applied voltage in a
series circuit. Connect the voltmeter across (in parallel with) the

component.

w Resistance: an open component will measure infinite resistance
(ohms) in a series circuit. Disconnect all power {rom the circuit to
avoid meter damage, and connect the ohmmeter across (in parallel

with) the comganent.

Short

¥ Current: total current always increases if a short occurs across a
component in a series circuit.

1016

22.5V

Figure 2-17

¥ Voltage: the voltage across a shorted component will measure zero (or
very close to zero).
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¥ Resistance: the resistance of a shorted component will measure 0Q2 (or
very close to 0Q)).

NOTE: some ohmmeters emit a high-pitched beep if
connected across a shorted component.

PARALLEL CIRCUIT MALFUNCTIONS

The properties and values for an open or shorted component are the
same for parallel circuits as they are for series circuits.

OPEN

R1 R3
2kQ 2kQ

8 E 28
3kQ <. (open)

7.5 5 0 2.5

P mA - mA 3 mA : mA i

Figure 2-18

¥ Current: in a parallel circuit, when an open occurs, no current flows
through the branch with an open and current continues to flow
through the other branches. An ammeter connected in series with the

open measures “0” current.

¥ Voltage: in a parallel circuit, when an open occurs in one of the
branches, there is no voltage drop across any of the remaining “good”
resistors in the branch. The entire voltage applied to the branch
appears across the open resistor.
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¥ Resistance: as in a series circuit, the resistance of an open component
is infinite. Disconnect power before measuring.

Basic Electricity Handbook 2-38 Simple Direct Current (DC) Circuits
(Version 2 —2/26/02)



SHORT

R3

2k0 % Rs
= ) 10kO

8k0
25 }A\ 2.5

2
=
3

Figure 2-19

w Current: when a short occurs in a branch of a parallel circuit, the
total current through the branch increases.

¥ Voltage: the voltage across the shorted component measures “0” as
with a series circuit.

¥ Resistance: The resistance of the shorted component measures “0”.
(Measure with an ohmmeter with circuit power disconnected).
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SERIESFARALLEL CIRCUIT MALFUNCTIONS

The properties and values for open or shorted components are the same
for series-parallel circuits as for either series or parallel circuits.

R1
1k0O

-L \/\/\/\ 4
E il R2 éRa

12.6V 2k O < 2k
It/ I @Dlz
4.2mA+ : 2.1mA > 2. 1mA
VAAA &
Ra

1023

1kQ
Normal Circuit Values
Figure 2-20
OPEN
R
1kO
E = o Re R3
12.6V T < (open) 2kQ
It CA) i I2
3.15mA+ b OmA b 3.15mA
VVAA o
Ra 5
k0 "
Figure 2-21

¥ Current: there is “0” current through the open component. See above
explanations depending if faulty component is in series or parallel
part of circuit.
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¥ Voltage: See above explanations depending if faulty component is in
series or parallel part of circuit.

v Resistance: The resistance of an open component is infinite
resistance. Disconnect power before reasuring.

SHORT

R1
1kO
VAA 4

E 1;-_-_-—_ R2 %Rs

I A) I ( I2

6.3mA+ b 6.3mA e OmA
A
R4 g
1kO i
Figure 2-22

¥ Current: A short increases current through a circuit. See the
explanations for series or parallel circuits depending if the short is to
a component in the series part of the circuit or a parallel branch.

¥ Voltage: voltage across a short is “0” whether in a series circuit or
parallel circuit.
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@ Resistance: As with other circuit configurations, the resistance of a
shorted component is “0”.
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Activity 6

Basic Circuit Troubleshooting

What is the malfunction in the circuit below? Circle the malfunctioning
component.

ov

- +

Figure 2-23

Malfunction
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» Branch 1

25V 5kQ Ska
-@ I 3 I2 G.P I3
LT OmA - SmA 77 OmA g
Figure 2-24
Malfunction

The purpose of this chapter is to provide a general understanding of the
subject areas addressed. For more information on the topics covered in
this unit, refer to the reference books and other study materials listed in
the Study Guide for the Basic Electricity Test.
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SUMMARY

1. Use Ohms Law to solve for voltage, current and resistance values.
2. Current calculations are as follows:

Ir- Vr
Seres: Ry Once Iris know It = Ig;=Ipo=Ipi=etc.
Ir; - V7 Irz = Vr Iz - Vr
Parallel: R; R; Rs

Once branch currents are known, It = Ir1 + Iz2 + Ir3, etc.
3. Voltage calculations are as follows:

Series: Vr=IrxRr or  Vr=Vrs + Vg2 + Vg
The sum of the individual voltages must not exceed the voltage
applied.

Parallel: Voltage is constant in parallel. Vr = Vr1=Vg2=Vr3
4. Resistance calculations are as follows:
Rr- Vr
Series: Ir or Rr=R; +R2+ R3
Parallel: There are three methods: reciprocal, product over sum, or
like value over number. Remember Rr in parallel is always smaller
than the smallest resistance value in the circuit.
5. Power calculations are as follows:

Pr=IE Pr=Pgr) + Pr2 + Pr3

6. An open circuit is a circuit that does not have a continuous path for
current. An open component when measured reads applied voltage,
infinite resistance, and zero current. In a series circuit, total current
will equal zero.

7. A short is a low resistance connection between two points of
different potential in a circuit that diverts current from its normal or
proper path. A shorted component when measured reads zero volts,
zero ohms, and increased current flow.
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Chapter 2SN

Answer the following questions

1. Give two formulas for determining the total resistance of a series
circuit.

2. Which drops more voltage in a series circuit, a 100Q resistor or a 56¢)
resistor?

3. A 125Q resistor (R1) and a 375Q resistor (Rz2) are connected in series
to a 100V source. Draw the circuit and determine the following
values.

a. Total resistance
b. Total current

c. Voltage across R

d. Power dissipated by Rz

4. The total current is equal to the sum of the individual currents in a
circuit.

a. series-parallel
b. parallel

Cc. series

5. The highest resistance drops the most voltage in a
circuit.

a. series-parallel
b. parallel
c. series
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6. Adding another resistor in decreases the total
resistance.

a. series-parallel
b. parallel
c. series

7. The total voltage is equal to the sum of the voltage drops in a
R - : : - . |

a. series-parallel

b. parallel

C. Series

8. The total resistance of a 450 resistor and a 90Q2 resistor connected
in series is equal to: (Draw the circuit in the space below)

30Q
45Q
67.5Q
135Q

B fF B

9. The total resistance of a 30Q resistor and a 602 resistor connected in
parallel is equal to: (Draw the circuit in the space below)

a. 20Q
b. 30Q
c. 45Q
d. 90Q
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Figure 2-18

10. Use Figure 2-18 to solve for the following values:

It
VR3
Rt
IR3

Qo op

11. When an open occurs in a series circuit, the total circuit current will
equal

applied voltage
infinite ohms
zero ohms
zero amps

oo

12. When a short occurs in a series circuit, the total circuit current will

a. increase
b. decrease
c. remain the same

13. An open component in a parallel circuit will cause total circuit
current to

a. increase
b. decrease
c. remain the same
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14. A shorted resistor has of resistance.

a. applied voltage
b. infinite chms
c. zero ohms

d. zero amps

15. An open resistor has ____ of resistance.
a. applied voltage
b. infinite ohms
c. zero ohms
d

. Zero amps

16. What is the malfunction in the circuit below?

- +

Figure 2-19
a. R1 is open
b. R2 is open
c. R3is open
d. S1 is broken
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17. What is the malfunction in the circuit below?

- +*

Figure 2-20

R1 is shorted
R2 is shorted
R2 is open
R3 is open

gpop

18. Determine the malfunction in the circuit below.

Figure 2-22

R2 shorted
R4 shorted
R4 open
R3 open

&0 o
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19. From the meter measurements given in the circuit below, circle the
malfunctioning component and identifv component malfunction.

75V 1
1 Eg
= gsv Rz e
RS
OCN
Figure 2-23

20. From the meter measurements given in the circuit below, circle the
malfunctioning component and identify component malfunction.

15.8V
13.2mA
7BV f c 18.4V
o B R2 A3 A4
— 75V
:
RS
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Chapter 2—Activities_—

Activity 1

3k
15m
a0k
5000p
4.2M
3G
1500n
821

D07 TN O O B B2 B

25,000
.0341
5,780,000
750

o 8 Sl

1. .002k

2. 10,000,000p
3. .0025u

4. 500,000m

Activity 2

V=IR, V=8A x 12Q = 96V (Note: Must solve for current first)
- V 96V - 8A

R 136
R- V 96V -12Q
I 8A
P=1IE 8A x 96V = 768W
Activity 3

Ir1 = 5A, Irz = 5A, Irz = 5A, It = 5A, Rr = 12Q, Vr1 = 20V, Vg2 = 30V, Vg3
10V, Pr = 300W

Ir1 = 2A, Irz = 2A, Irs = 24, It = 2A, Rr = 50Q, Vr1 = 40V, Vg2 = 10V, Vg3
S50V, Pr = 200W
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Activity 4
Rr = 3.75kQ
Rt = 8kQ)

[r1 = 2mA, Ir2 = 4mA, Irz = 6mA, It = 12mA, Rr = 13kQ, Vr1 = 180V, Vg2 =
180V, Vg3 = 180V, Pr1 = .3S0W, Pro = .720W, Prz = 1.080W

Ir1 = 4A, Ir2 = 3A, Irs = 5A, It = 12A, Rr = 5Q, Vr1 = 60V, Vg2 = 60V, Vg3 =
60V

Activity S

Re = 6kQ, Rr = 8kQ, It = 3mA, Vg1 = 6V, Vrg = 18V, Pr = 72mW, Ir: =
3mA, Irz = 1.5mA, Irz = 1.5mA, Irz = 1.5mA, Pri = 18mW, Pr2 = 27mW,
Pr3 = 27mW

Activity 6

R2 is open

R3 is open
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Chapter 2-Self Test-

Rr- Vg
1. It or Rr=R1 + R2 + R3

)

. 100Q
3. Rr=500Q; It = .2A, Vg1 = 25V, Pr2 = 15W

R v o R
pooTOCT

30Q2 600

10. It =3mA, Vrs = 18V, Rr = 8kQ, Irz = 2mA
11. d
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12.
1.3.
14.
15.
16.
17.
18.
19.
20,

Basic Electricity Handbook
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R1 open
R3 open
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