
Navigation Study Sheet 
MAPS 

● A _____________ is a small scale flat surface representation of some portion of the earth’s surface and 
it may have some distortion 

● A _____________is a representation that is designed for plotting navigational information 
 

ELEMENTS IN A MAP  
● _______________  are the mathematical bases on which maps are constructed  
● There are 4 basic elements that are found in all map constructions  

1. __________________ 
2. __________________ 
3. __________________ 
4. __________________ 

  
TYPES OF MAP PROJECTIONS  

● 3 main types of projections 
 

1. _____________________________ 
a. Concept supposes a cone superimposed over the surface of a sphere  
b. Properties… 

i. Meridians of longitude ____________ towards the pole  
ii. Parallels of latitude are curves which __________ towards the pole 

iii. Scale is almost perfectly _______________ 
iv. A straight line drawn on this map is a ______________ 

 

 
 

2. _____________________________ 
a. Based on the fact that a cylinder has its tangency at the equator 
b. Properties… 

i. Meridians of longitude are ___________ and __________ 
ii. Parallels of latitude are _____________ and ___________ 

iii. There is NO constant scale 
iv. A straight line drawn on this map is a _______________ 
v. Extreme exaggeration of longitude in _______________ areas 

vi. ______________ areas are fairly precise 

 



 
3. _____________________________ 

a. Similar to ______________ except the cylinder is rotated 90 degrees so that point of 
tangency is a meridian of longitude rather than the Equator 

b. Properties.... 
i. Quite accurate at depicting scale 

ii. Distance is _______________ along the meridian 
iii. Distortion occurs at the ____________of the map 

   
 
AIR NAVIGATION 

● There are 5 types of navigation… 
1. Pilotage:  Reference only to _______________ 
2. Dead Reckoning:  Use of _______________ vectors and calculations (i.e. wind, true airspeed, 

heading, ground speed, ETA etc.) 
3. Radio Navigation:  Use of _________________ 
4. Inertial Navigation:  Use of self-contained airborne ______________equipment or electronic 

computers that provide a ___________________________ 
5. Satellite navigation:  Use of ___________ and____________ system that provide pinpoint 

positioning accuracy via ______________. 
  
FLIGHT RULES 
There are two types of flight rules… 
 

1. Visual Flight Rules (VFR):  flying only when the ____________  ____________ allow the pilot to see 
the ____________ at ___________ times 
 

2. Instrument Flight Rules (IFR):  using ___________    __________to help navigate when it is not safe 
to fly VFR 

 



AVIATION CHARTS  
● There are 3 types of aviation charts 

1. ____________________________ 
a. Depict extensive geographical areas 
b. Based on the _________________ projection  
c. Useful during flight at__________________ and ______________ speeds 
d. Chart is defined by name of principle ______________  
e. Scale is 1: _______________ 
f. There are _____ areas in Canada that have a __________ chart 

2. ______________________________ 
a. Designed for visual navigation at _____________ and __________ speeds  
b. Chart is identified by a ___________ and ____________  
c. Scale is 1:_______________ 

3. ______________________________ 
a. Based on ____________________ projection 
b. Scale is 1: _______________ 
c. Provide detailed information in ____________ ___________ ____________ areas. 
d. The ______ charts in Canada cover…  

i. Toronto, Montreal, Vancouver, Winnipeg, Calgary and Edmonton 

 



COMPASS ERRORS  
● A compass has several errors which cause it to not point directly to magnetic north. 
● There are 3 types of errors… 

1. Magnetic Dip  
a. The earth’s lines of force are _____________ at the equator but become ____________ 

towards the ______________ 
b. Causes the compass to dip in _______________ altitudes 

 
2. Northerly Turning Error 

a. Error is __________ over the poles  
b. Least error occurs when wings are __________  

i. On turns  from  NORTH, the compass will ____________ 
ii. On turns  from  the SOUTH, the compass will ____________ 

 
3. Acceleration and Deceleration Error 

a. There is NO effect of this error on __________ and __________ headings 
b. Error is reduced when ____________ is constant when flying east to west headings  

i. ___________ makes the compass turn NORTH 
ii. ___________ makes the compass turn SOUTH 

  
★ Remembering Tool 

○ “ANDS” 
 
LATITUDE AND LONGITUDE 

Parallels of Latitude 
Draw the Parallels... 

 
Run  North to South 

 Meridians of Longitude 
Draw the Meridians.. 

.  
Run  East to West 

 
UNITS AND CONVERSIONS 

● Nautical mile:  ____________feet 
○ Also known as “One _________ of __________” 

● Statute mile:  _____________feet 
● Kilometer:  ______________feet 

 

 



Practice questions… 

42 Statute miles = ? feet 
 
 
 
 
 
 
 

91,200 feet = ? Nautical m. 
 
 
 
 
 
 

100 Nautical m. = ? Statute m. 
 
 

380 Statute m. = ? Nautical m. 

 
HEADING CONVERSIONS 

➔ There are actually ____ “norths” 
◆ ______________ and ___________ causes a shift in the norths  

 
➔ TVMDC 

◆ True North:  ______________ pole of Earth 
◆ Variation:  ____________ between ____________ North and ___________ North 
◆ Magnetic North : North pole that _______________ constantly 
◆ Deviation:  ___________ between ____________ North and ___________ North) 
◆ Compass North:   The direction in which a _______________  points  

● Remembering Tool…. 
○ “ TV   M akes  D umb  C adets” 

 
➔ Conversion rules 

◆ East:  0 - 179 
◆ West:  180 -359 

T 
V 
M 
D 
C  

Add:  ___________ 
Subtract:________ 

 T 
V 
M 
D 
C  

Add:  ____________ 
Subtract:_________ 

 

 
 Practice Questions…. 

1. 
T: 140 °E 
V: 8 ° W 

M:  
D: 2 ° W 
C: 150 ° W 

2. 
T: 226 ° W 

V:  
M: 234 ° W 

D:  
C: 240 ° W 

3. 
T: 352 ° W 
V: 4 ° W 
M: 356 ° W 

D:  
C: 007 ° E 

  
 

 



IMPORTANT DEFINITIONS  
*The following definitions are all very important. Please make sure you UNDERSTAND them.  
 

● Great Circle:  
○ A circle on the surface of the earth that passes through the centre of the earth, cutting it into two 

equal parts.  
○ It represents  the shortest distance between any two points on the earth 
○ It is the shortest and often preferred route taken by an aircraft. 

 
● Rhumb Line:  

○ A curved line on the surface of the Earth,  cutting all the meridians it meets at the same angle.  
○ All parallels of latitude are rhumb lines.  
○ The meridians of longitude and the equator are rhumb lines as well as great circles.  

 
● Relief:  

○ A  representation of group elevation above sea level on aeronautical maps  
○ There are three ways to show relief on a map… 

■ Layer tinting:  map colored to represent different levels of elevation 
■ Contour lines:  lines drawn on a chart joining areas of equal elevation ASL 
■ Spot heights:  high elevations are marked by a dot with spot height written beside the dot 

 
● Isogonic Lines:  Lines on a map joining places of  equal  variation.  
● Agonic Line:  The line of  zero  variation. There is one in each of the eastern and western hemispheres.  

 
● Indicated Airspeed:  Speed shown on the  airspeed indicator  
● True Airspeed:  Speed of the aircraft  relative to the air 
● Groundspeed:  Speed of the aircraft  relative to the ground  

 
● Track:  The direction the aircraft  intends to take over the ground  
● Track made good:   Actual path  travelled by the aircraft  over the ground  

 
● Heading:   The direction  that the aircraft nose  (longitudinal axis) is pointing , measured clockwise from 

the north.  
● Variation:  The  angle between the true meridian and magnetic meridian . Also referred to as the 

magnetic variation . 
● Drift angle:   The angle between the heading being flown and the track made good over the ground 
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