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DRONES (0n UNMANNED AERTAL VEHLCLES, UAVS) ARE VEHLCLES
WITHOUT HUMAN PLLOTS ONBOARD.

DRONES WERE USED TNTTTALLY TN MILITARY
APPLICATIONS, BUT RAVE RAPIDLY BECOME
PART OF POPULAR CULTURE.

WHILE MANY PEOPLE ENJOY JSTNG DRONIS
FOR AERTAL PROTOGRAPRY, DRONES ARE ALSO
USED FOR COMMERCIAL, SCLENTIFIC,
AGRICULTURAL, AND RECREATIONAL PURPOSES.
DRONES HAVE ALSO FOUND THETR WAY TNTO
MANY OTHER APPLLCATIONS SUCH AS
SURVETLLANCE, DELTVERY, INFRASTRUCTURE INSPECTIONS,
AND DRONE RACING.




HOW DO DRONES FLY!

LET'S START WITH AEROPLANIES...

HTTPS://WWW.YOUTUBE.COM/WATCHV - GRUTANXGZ-W

HOW DOES WING DESIGN MAKE MORE ATR MOLECULES HIT THIS UNDERSIDE OF THE WING!
DRAW A DIAGRAM BELOW TO EXPLAIN.

[N WHAT WAYS COULD THE ROTORS OF A DRONE BE DESCRIBED AS "MINT-WINGS"!


https://www.youtube.com/watch?v=Gg0TXNXgz-w

NEWTON S THIRD LAW

FOR EVERY ACTION,, THERE IS AN EQUAL AND OPPOSITE REACTION

h
ACTION REACTION
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CAN'YOU DRAW TWO OTHER EXAMPLES OF WHERE YOU SEENEWTON'S 3RD LAW:




HELTCOPTERS wave o worors.

[F THERE WAS ONLY ONE ROTOR ON THE TOP OF THE HELLCOPTER, THE FUSELAGE PART WILL ALSO START
ROTATING.

THAT TS DUETO THE TORQUE GENERATED BY THE ROTOR.
T0 PREVENT THIS, HELICOPTERS NEED SOMETHING THAT ACTS AGAINST THIS TORQUE
THIS ROLETS PERFORMED BY THE TATL ROTOR OF THE HELTCOPTER



THE SAME HAPPENS WITH QUADCOPTERS

WHEN YOU HAVE ALL THE MOTORS ROTATING TN THE SAME DIRECTION (F.6. CLOCKWISE) THE DRONE
BODY WILL START ROTATING IN AN ANTLCLOCKWISE DIRECTION TOO.

T0 REMOVE THAT TORQUE ACTIVITY, WE NEED SOME OPPOSITE FORCE.



MOTION

DRONES USE ROTORS FOR PROPULSTON AND CONTROL. YOU CAN THINK OF A ROTOR AS A FAN,
BECAUSE THE YWORK PRETTY MUCH THE SAME. SPLNNING BLADES PUSH ATR DOWN. OF COURSE,

FORCES COME TN PALRS, WHICH ME ANSTHAT AS THE ROTOR PUSHES DOWNONTHEAIR,THEMR
PUSHES UP ON THE ROTOR. THIS 5 THE BASIC TDEA BEHIND LTFT, WHICH COMES DOWN TO
CONTROLLING THE UPWARD ANDDOWNWARD FORCE. THE FASTER THE ROTORS SPIN, THE GREATER THE
LLFT, AND VICE-VERSA.

10 CLIMB:

THE ROTORS NEED AN UP FORCE GREATER THAN THE DOWN FORCE GREATER THAN THE WETGHT OF THE
DRONE, AND GRAVITY.
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USTING A COMPUTER

EVERY MOVEMENT OF A DRONE IS ACCOMPLISHED BY CHANGING THE SPIN RATE OF ONE OR MORE
ROTORS. DOING THAT REQUIRES A CONTROLLER THAT CAN INCREASE OR DECREASE THE VOLTAGE T0
EACH MOTOR.

LFYOU RAVE SOME TYPE OF COMPUTER CONTROL SYSTEM, YOU CAN STMPLY PUSH A JOYSTICK WITH
YOUR THUMB AND LET A COMPUTER HANDLE WHICH MOTORS NEED TO CHANGE TO ACHIEVE THE
DESTRED OUTCOME. AN ACCELEROMETER AND GYROSCOPE TN THE DRONE CAN FURTHER TNCREASE THE
EASE AND STABILITY OF FLIGHT BY MAKING MINUTE ADJUSTMENTS TN THE POWER TO EACH ROTOR.
ADD A GPS SYSTEM AND YOU CAN PRETTY MUCH GET RID OF THE HUMAN ENTIRELY.

HTTPS://WWW WIRED.COM /2011 /05/THE-PHYSTCS-OF-DRONES /



https://www.wired.com/2016/01/how-to-build-a-super-simple-electric-motor-out-of-stuff-you-already-have/
https://www.wired.com/2016/01/how-to-build-a-super-simple-electric-motor-out-of-stuff-you-already-have/
https://www.wired.com/2017/05/the-physics-of-drones/

W DOES A DRONE WORK!

HTTPS:/ /W YOUTUBE.COM/WATCHIV-6BCINUQURIM

THEROTORS PUSH DOWN ON THE ATR. WHAT PUSHES BACK UP AGATNST THE ROTORS!

WHEN THE ROTORS TURN FAST, WHICH WAY WILL THE DRONE FLY!

WHEN THE ROTORS TURN SLOW, WHICH WAY WILL THE DRONE FLYT

WHAT CAUSES THE DRONE TO TURNT



WHTCH MOTORS WOULD HAVE TO SPEED UP ON THIS DRONE (BELOW) TO MAKE TT TURN TO THE
RIGHT

FRONT

WHICH MOTORS WOULD HAVETO SPEED UP ON THIS DRONETO MAKE T 60 FORWARD?

FRONT



