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PROFICIENCY LEVEL TWO
PO: PRINCIPLES OF FLIGHT

PO/EO:
414.01

ENABLING OBJECTIVE:
Identify the four forces that act on an aircraft in flight.


REFERENCE(S):
A.
A-CR-CCP-267/PH-001 Level Two Course Training Plan





Chapter 4, Pages 95-96.

B.
A-CR-CCP-267/PT-001 Level Two Handbook





Chapter 8, Section 1, Articles 1-4, Pages 1-2.




C.
A-CR-CCP-263/PT-001 From the Ground Up 

Page 19.

SUPPLEMENTARY REF(S):
N/A

TRAINING AID(S):

A.
OHP





B.
OHP Slides





C.
Model Aircraft (if available)

LEARNING AID(S):

A.
A-CR-CCP-267/PT-001 Level Two Handbook

TEACHING POINT(S):
A.
Lift





B.
Weight

C.
Thrust





D.
Drag

METHOD OF INSTRUCTION:
Lecture

TIME:

1 x 35-minutes
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PROFICIENCY LEVEL TWO
PO: PRINCIPLES OF FLIGHT

PO/EO:
414.01

ENABLING OBJECTIVE:
Identify the four forces that act on an aircraft in flight.

NOTES TO THE INSTRUCTOR

1.
Before each period on Principles of Flight, cadets should familiarize themselves with the few aeronautical terms that are relevant to that class. These terms can be found at the end of chapter 8 in their handbook. The instructor should therefore recommend some preparatory reading at the end of each lesson.   

REVIEW

PO/EO:
N/A

ENABLING OBJECTIVE:

 N/A
INTRODUCTION

WHAT:
In this lesson you will learn about the four forces that act on an aircraft in flight.

WHY:
It is necessary to first have a basic understanding of the four forces before exploring each of them further. 

WHERE:
You can apply this knowledge when visiting an aerodrome for a facilities tour, at an air-show, during glider familiarization, or while attending summer training.  It will also be used throughout most principles of flight classes. 

TIME
BODY
NOTES

STAGE 1
LIFT AND WEIGHT


1.
General:

a.
Flying is what puts the “Air” in Air Cadets.  As cadets you will have


the opportunity to familiarize yourself with the wonders of flight 


when you go flying with your squadron or during summer training. 


You also have the opportunity to earn your glider pilot’s license and


your private pilot’s license by applying for a flying scholarship.  


b.
But how does an aircraft actually fly? There is something

 

mysterious and magnificent about an aircraft taking flight. An



understanding of the principles of flight will take some of the



mystery out of flying.   


c.
Basically, aircraft rely on their wings to provide the lift required for


flight. Lift is the upward force that has to overcome an aircraft’s 


weight in order for the aircraft to fly. Lift is only one of the four


forces that act on an aircraft in flight. The four forces acting on 


an aircraft in flight are:


(i)
Lift; 



(ii)
Weight;



(iii)
Thrust; and 



(iv)
Drag.


2.
Lift:
Lift is the force that causes an aircraft to move upwards. It is the force that 

sustains the aircraft in flight.  

3.
Weight:

a.
Weight is the downward force that is directly opposed to lift. It is the 

 

force created by gravity. Weight is something all things on earth 

 

possess and it is what keeps them on the ground.


b.
The balance point through which all weight acts downwards is


called the center of gravity. 

CONFIRMATION STAGE 1

1.
What is lift?

Answer:
Lift is the force that causes an aircraft to move upwards.  It is



the force that sustains the aircraft in flight.  Lift is directly



opposed to weight.

2.
What is weight?


Answer:
Weight is the downward force that is directly opposed to lift.



It is the force created by gravity.  Weight is something all



objects possess on earth and it keeps us on the ground.

STAGE 2
THRUST AND DRAG
1.
Thrust:

 
Thrust is the forward force produced by the engine. The propeller, jets or 

 
rockets push air backwards causing a reaction, or thrust in the forward 

 
direction.


2.
Drag:

Drag is the resistance to forward motion and is directly opposed to thrust.  

 
Generally, this is caused by friction between the aircraft and the air 

 
through which it travels.  It is the force that works against thrust to slow the 

 
aircraft down.

3.
Equilibrium:

a.
Equilibrium refers to steady motion and not to a state of rest. When


lift equals weight and thrust equals drag the aircraft is in a state of


equilibrium.  

b.
However: 

 
(i)
If lift is greater than weight, the aircraft climbs higher.

 
(ii)
If weight is greater than lift, the aircraft will descend.



(iii)
If thrust is greater than drag, the aircraft’s forward speed will 



continue to increase.

 
(iv)
If drag is greater than thrust the aircraft will continue to slow 



down. 

 CONFIRMATION STAGE 2
1.
What is thrust?

Answer:
Thrust is the forward force produced by the engine. The



propeller, jets or rockets push air backwards causing a



reaction, or thrust, in the forward direction.

2.
What is drag?

Answer:
Drag is the resistance to forward motion and is directly



opposed to thrust. It is the force that works against thrust to



slow the aircraft down.

3.
When is an aircraft in a state of equilibrium?


Answer:
When lift equals weight and thrust equals drag the aircraft is



in a state of equilibrium.  

28 MINs
                              PERFORMANCE CHECK

Test Details - 
Each cadet will have to identify the four forces that act on an aircraft in 

 


flight.

1.
Test knowledge with OHP#2. It may be either projected or photocopied and distributed.

33 MINs
                                       CONCLUSION

SUMMARY:
A.
In this lesson you have learned about the four forces that act on an aircraft 
in flight

RE-MOTIVATION:
A.
Comment on student performance. (Identify strengths and points that

 


require improvement)


B.
You can apply this knowledge when visiting an aerodrome for a facilities

tour, at air-show, during glider familiarization, or even while attending

summer camp. It will also be used throughout most principles of flight 
classes. 

C.
Your next lesson is PO/EO 414.02. In this class you will learn how lift is produced.

ROYAL CANADIAN AIR CADETS





MASTER LESSON PLAN





� EMBED Word.Picture.8  ���





� EMBED Word.Picture.8  ���





� EMBED Word.Picture.8  ���





� EMBED Word.Picture.8  ���





ROYAL CANADIAN AIR CADETS





MASTER LESSON PLAN








OHP # 1





OHP # 1





5


MINs























15


MINs








C:\My Documents\Master Lesson Plans\Level 2\PO 414 (fixes)\EO 414-01.doc
1
1
C:\My Documents\Master Lesson Plans\Level 2\PO 414 (fixes)\EO 414-01.doc

_974811296.doc
[image: image1.png]






_971070498.doc
[image: image1.png]






