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WELCOME

The publishers of this Aviation Maintenance Technician Certification Series welcome you to the world of
aviation maintenance. As you move towards EASA certification, you are required to gain suitable knowledge and
experience in your chosen area. Qualification on basic subjects for each aircraft maintenance license category or
subcategory is accomplished in accordance with the following matrix. Where applicable, subjects are indicated by
an "X" in the column below the license heading.

For other educational tools created to prepare candidates for licensure, contact Aircraft Technical Book Company.

We wish you good luck and success in your studies and in your aviation career!
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GEOMETRY IN AVIATION MAINTENANCE

In this sub-module we will first look at some properties
of different shapes e.g. angles, number of sides. We
will then consider functions and their graphs. Aircraft
maintenance data is often presented on a graph.
Explanation and examples of how graphs are constructed,
used and how to interpret the vital information

conveyed by graphs are given in this sub-module. Since
the use of geometry and calculations are important
when fabricating parts for structural repair, simple
trigonometry and trigonometric relationships are also
explored. Trigonometric functions are also important in
acoustics, electricity and electronics.

SIMPLE GEOMETRIC CONSTRUCTIONS

ANGLES
In sub-module 01, in the section on Areas, Figure 1-15

shows the different types of triangle. We will now look
at different types of angles. (Figure 3-1)

Angles are measured either in degrees or radians. Figure
3-2 shows the angle of one radian.

A D

Acute Angle Right Angle Straight Angle
Obtuse Angle Reflex Angle
Name of Angle Description

Acute Less than 90°

Right Exactly 90°

Obtuse Greater than 90° but less than 180°
Straight Exactly 180°

Reflex Greater than 180°

Figure 3-1. Various types of angles.

~N

/)

Figure 3-2. Showing an angle of one radian.

3.2 Al

Degrees are given the symbol °. A degree is %360 of a full
circle. In other words a full circle is divided into 360°.
'The reason for this type of division is that the ancient
Babylonians and Persians believed that there were 360
days in a year! Degrees are further divided in to 60
minutes. Minutes have the symbol ". Each minute is
divided into 60 seconds. Seconds are given the symbol.

An angle with the measure of 36 degrees, 16 minutes
and 34 seconds is therefore written as 36°16' 34". When
using degree measure sometimes decimal points of
degrees are used. For example:

72°30'=72.5"

RADIANS

Radians have no symbol, sometimes however, to avoid
confusion, they are written with the word 'radians' after
the numerical value.

One radian is defined to be equivalent to the angle
subtended at the center of a circle by an arc equal in
length to the radius, » There are 27 radians in a full
circle. Figure 3-3 shows a comparison of degree and
radian measurement for every quarter circle.

Degrees Radians

0° 0

90° ¥

180° T

3
270° 2

360° 21

Figure 3-3. Degree and radian measurement for every quarter circle.
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CONVERTING BETWEEN DEGREES AND
RADIANS

Degrees To Radians
To convert from degrees to radians (and vice versa) we
use the fact that:

180°=nm

Dividing both sides by 180° gives:

So, to convert degrees to radians, we multiply by &

Example:
Convert 27° and 195° to radians

27°=27 x 2 radians = sn radians

180 20
795°=195 x & radians = ]]37” radians

Radians To Degrees
To convert from radians to degrees we also use the fact that:

m=180°

Dividing each side by n gives:

1
So, to convert radians to degrees we multiply by ]7‘_3[;0
Example:
Convert 5 and ZS—H radians to degrees.
5 radians = 5 x (1?;0)0: e 200

2n . _2m (180 _360° _ o
dezam—Tx(ﬂ) = = 120

PROPERTIES OF SHAPES

In sub-module 01 we showed how to calculate the areas
and volumes of different shapes. In this sections we
will look at the properties of shapes e.g. number of
sides, angles etc.

TRIANGLES

All triangles have three sides and the sum of the angles
in any triangle is 180°. There are five types of triangle, as
described in Figure 3-4. A diagram of these triangles is
given in sub-module O1.

Example:
For the triangle shown below, what is the measure
of the angle @?

89°

40° 0

Since the sum of the angles in a triangle is 180°,
0=180"- (89°+ 40°) = 51°

Module 01 - Mathematics Al

Five Types of Triangles

Right Angle Has one 90° angle.

Equilateral All angles 60°. All sides equal length.

Isosceles Has two angles the same and two sides the same.
Scalene Has all three angles and all three sides different.
Obtuse Has one obtuse angle.

Figure 3-4. A description of the five types of triangles.

Example:
State the type of triangle shown below and give a
reason for your answer.

This is an Isosceles triangle, it has two sides the
same length.

3.3
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FOUR SIDED FIGURES
There are six types of four sided shapes. (Figure 3-5)

SQUARE

The square has four sides of equal length. Each of
the interior angles is 90°. The diagonals are equal
and bisect each other. This means they divide each
other equally.

RECTANGLE

The rectangle has two pairs of opposite and equal sides.
Each of the interior angles is 90°. The diagonals are
equal and bisect each other.

RHOMBUS
‘The rhombus has four sides of equal length. The diagonals
are not equal in length. The diagonals bisect each other.

PARALLELOGRAM

'The parallelogram has two pairs of opposite, equal and
parallel sides. The diagonals are not equal in length.
The diagonals bisect each other.

TRAPEZIUM
This shape has one pair of opposite sides that are parallel
to each other.

KITE
A Kkite has two pairs of sides of equal length.

Square

=] |

Rectangle

Rhombus

Parallelogram

—

Trapezium Kite

Figure 3-5. Six types of four sided shapes.

GRAPHICAL REPRESENTATIONS

Graphs and charts are pictorial presentations of
data, equations and formulas. Through their use, the
relationship between two or more quantities may be more
clearly understood. Graphs show certain conditions or
relationships at a glance that might require considerable
time to ascertain from the same information in a written
description or table.

INTERPRETING GRAPHS AND
CHARTS

The words graph and chart are synonymous. Aviation
maintenance technicians are more concerned with
reading and interpreting the information presented on
graphs and charts than they are in actually constructing
them. The type of graph in Figure 3-6 is commonly
used. It presents two different but related variables to be
considered by the user.

>
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Figure 3-6. Engine horsepower versus altitude.

This particular graph is useful in analyzing the decrease
in engine power as altitude increases.

One variable, altitude, is presented on the horizontal
axis. It increases as one moves to the right. The other
variable, the percent of sea level power, is presented on
the vertical axis. It increases as one moves up the axis.
The line is drawn on the graph in the precise position
that shows the relationship between these two variables.
When one of the variables is known, the other can
be determined. This is done by moving vertically or
horizontally from where the curved line and the known
quantity intersect, to the axis of the unknown variable.
Read the scale on the axis to obtain the unknown value.

An example comparison of altitude and percent
of sea level power is indicated in Figure 3-6 by
the arrows. The chart is being used to find the
available power when flying at 5000 feet. At
5000 feet altitude (read off of the scale on the
horizontal axis), the user moves directly up until
the 5000 foot line intersects the curved line.
From this point, the user moves directly left to the
vertical axis where the percent of power value can
be read off the vertical scale. The arrows show that
80 percent of sea level power is available.

There is virtually no limit to the number of two variable

relationships that can be depicted with a graph or chart
in this manner.

Module 01 - Mathematics

In Figure 3-7, Boeing Aircraft Company compares two
variables that are used by the technician to properly
service the main landing gear strut with nitrogen.
Included in the diagram with the chart are the servicing
instructions and procedures to guide the technician
when interpreting the data on the chart. A drawing

"

of where dimension "x" should be measured is also
included. Dimension "x" is one of the variables on this
two-variable chart. The other variable is the inflation

pressure to which the strut should be serviced.

A unique feature on this chart is that there are two
curved lines. They are to be used as the instructions
indicate. Also, one of the lines is thick. This presents
a range of intersecting values rather than a single
point. However, the basic procedure for using the chart
remains as presented in the previous example. Always
follow the manufacturer's instructions when further
instructions on using a graph or chart are presented.

GRAPHS WITH MORE THAN TWO
VARIABLES

A graph or chart with more than two variables may
be encountered. This type of graph is shown in Figure
3-8 and is called a nomogram. When interpreting this
type of graph, start with the known variables and move
horizontal or vertically until all the known variables
have been included in the movements. The value of the
unknown variable should be able to be read off of one of

the scales at the edge of the graph.

Follow the example below to learn how this is done. Also,
always be sure to read and follow any manufacturer's
instructions that accompany any graph or chart.

Example:

An aircraft reciprocating engine has a 1 830 cubic
inch displacement and develops 1250 brake-
horsepower at 2 500 rpm.

What is the brake mean effective pressure?

Explanation:

Use the following steps:

1. Find the 1 250 brake-horsepower vertical line at
the top of the chart, and follow this line down
until it intersects the diagonal line for the 1 830
cubic inch displacement engine.

3.5
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«<—  DIMENSION "X"

DIM "X"

FULLY COMPRESSED STRUT =~ ~
FULLY EXTENDED STRUT ~ 14.80 (37.592 cm)

FULLY EXTENDED PRESSURE ~ 250 P.S.I. (1724 kPa)
(NOMINAL)

"SERVICING BAND"

-

"OPERATING BAND"

.90 INCHES (2.286 cm)

SERVICING CHART — 737 MAIN GEAR

SERVICING INSTRUCTIONS
A. AIR SERVICING

RE-INFLATION IS NOT REQUIRED UNTIL THE STRUT IS
OPERATING OUTSIDE THE "OPERATION BAND". WHEN AIR
SERVICING IS REQUIRED, THE STRUT SHOULD BE
INFLATED TO THE "SERVICING BAND" AS FOLLOWS:

1. DETERMINE STRUT PRESSURE WITH PRESSURE
GAUGE.

2. READ CORRECT DIMENSION "X" FOR THIS
PRESSURE FROM CHART "SERVICING BAND".

3. ADD OF RELEASE DRY AIR OR NITROGEN TO OBTAIN
CORRECT DIMENSION "“X" WITHIN THE
"SERVICING BAND".

NOTE:

IF THE STRUT HAS BEEN COMPLETELY DEFLATED FOR
ANY REASON, PROCEED AS FOLLOWS:

1. SERVICE WITH OIL PER SECTION 12-15-31 OF THE
MAINTENANCE MANUAL.

2. SERVICE WITH AIR OR NITROGEN PER STEPS 1, 2
AND 3 ABOVE.

3. AFTER SEVERAL LANDINGS, RE-SERVICE WITH AIR
OR NITROGEN PER STEPS 1, 2 AND 3 ABOVE. THE
WIDE TOLERANCE "OPERATIONAL BAND" DOES NOT
ELIMINATE THE REQUIREMENT FOR TWO SEPARATE
CHARGING OPERATIONS TO THE "SERVICING BAND".

B. OIL SERVICING
OIL SERVICING SHOULD BE PERFORMED PERIODICALLY

PER SECTION 12-15-31 OF THE BOEING COMPANY
MAINTENANCE MANUAL.

500

6.0 7.0 8.0 9.0
15.2) 17.8) (20.3) (22.9)

DIMENSION "X" INCHES (cms)

3.0
(7.6)

5.0

(10.2) (12.7)

10.0
(25.4)

1.0
(27.9)

12.0
(30.5)

13.0
(33.0)

14.0
(35.6)

14.8
(37.5)

Figure 3-7. A Boeing Aircraft Company main landing gear servicing chart.
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Figure 3-8. A brake horsepower nomogram for 5 engines with 3 variables on the same graph.
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