
 

GENBBWB BBINBURG
MET 2124 LECTURENOTES PROFLEAHGINSBERG

MECHANICS IS THE BRANCH OF THEPHYSICALSCIENCESTHATIS

CONCERNEDWITH THE STATE OFREST OR MOTION OFBODIES

THAT ARE SUBJECTTO THE ACTION OF FORCES

THE 3 BRANCHES OF
MECHANICS

N U

STRENGTH FLUIDS
OFMATERIALS
PARTSCANDEFORM

ACCELERATION MOLEY

STATICS
ATREST ORMOVINGWITH CONSTANTVELOCITY

MATH PHYSICS



NEWTON'S BAWS OB WORDON
NEWTON'S THREE LAWS OF MOTION FORM THE BASIS

OF ENGINEERINGMECHANICS WEWILL DISCUSS TWO DISTINCT
COMPONENTS OF MOTIONS IN THIS CLASS

ABOD kÑE sit on a B5tts ABOUT AN

AXIS FIXED IN SPACE
WITHOUTCHANGING ITS
ORIENTATION INSPACE WITHOUTCHANGING ITS

AVERAGE POSITION

to

to

to to

NOW LET'S LOOK AT NEWTON'S THREE LAWS

OF MOTION AND THEIR IMPLICATIONS FOR

TRANSLATION AND ROTATION

FIRST LAW AN OBJECT WILL REMAIN AT REST

FINUNIFORM MOTION UNLESS ACTED UPON BY
ANEXTERNAL FORCE

EX YOUR PEN PAPER WILL REMAIN AT REST UNLESS

ACTED UPON BY YOU TO TAKE GOOD NOTES

EX SATELLITES ORBITING THE EARTH MAINTAIN A
CONSTANT SPEED



NEWTON'S FIRST LAW ALSO APPLIES TO ROTATION

HOWEVER INSTEAD OF FORCE THE RELEVANT QUANTITY
WHICHCAUSES OBJECTS TO ROTATE IS CALLED A

IIFFspitnnt.TTFuLD continue to ROTATE

FOREVER IN A FRICTIONLESS ENVIRONMENT

SECOND LAW NEWTON'S SECOND LAW IS MOSTOFTEN

STEDTHROUGH THE FAMILIAR EQUATION

F ma

FORCE MASS XACCELERATION

NOTE THE ARROWS OVER F AND T MEAN THATTHESE

AREVECTOR QUANTITIES HAVINGBOTHA MAGNITUDE

ADIRECTION MASS M ON THE OTHER HAND IS A

SCALAR QUANTITY HAVING ONLY A MAGNITUDE

IN STATICS WE FOCUS ON OBJECTS THAT ARE NOT

ACCELERATING 9 0 THIS SIMPLIFIES NEWTON'S

SECOND LAW TO

Σ 0

SUMOF FORCES ZERO



FOR ROTATIONAL MOTION
NEWTON'S SECOND

LAW CAN BE WRITTEN AS

I x ̅

MOMENT FEENEETTIxat.EE aIon

NOTE AGAIN THE ARROWS OVER Ñ AND x ̅
INDICATING THAT THEY HAVE BOTH A MAGNITUDE

AND A DIRECTION WHILE I IS ASCALAR QUANTITY

ALSO IN STATICS WE FOCUS ON OBJECTS THAT

ARE NOT ACCELERATING 4 0 SO WE CAN SIMPLIFY
THE ABOVE EQUATION TO

ΣM O

SUMOF MOMENTS ZERO

THIRD LAW FOR EVERY ACTION
THERE IS AN

FALANDIPPOSITE REACTION

THE ACTIONS AND REACTIONS
NEWTON REFERREDTO HERE

ARE CALLED FORCE

F F THEAEYRE
THE FORCE

K OF BONA
A B



IT CAN BECOME CONFUSING TO KEEP TRACK OF
THESE ACTION REACTION PAIRS TO CLARIFY WE DRAW

IN WHICH WE IDENTIFY ANDᵗ
EES ACTING ON THE BODY OF INTEREST

EX LET'S DRAW A FREE BODY DIAGRAM FBD

OF YOURTEXTBOOK SITTING ON A TABLE

STATICS



088
QUANTITIES IN ENGINEERING WILL ALWAYS

HAVE A NUMERIC VALUE AND AN ASSOCIATED

UNIT UNLESS THEPROPER UNIT IS UNITLESS

ANUMBERWITHOUT A UNIT ISMEANINGLESS

THE PROPER UNIT TO USE IS ESTABLISHED BY A

CONSISTENT UNISYSTEM

ALLUNIT SYSTEMS ARE DERIVEDFROMSEVEN BASENITS THE
IMPORTANT ONES FORSTATICS ARE

MASS M AMEASURE OF A QUANTITY OF MATTER

LENGTH L AMEASUREOFSIZEOF APHYSICALSYSTEMUSED TOLOCATE

THE POSITION OF APOINT IN SPACE

TIME t TIME IS CONCEIVEDAS A SUCCESSIONOF EVENTS

ALL OTHERUNITS ARE FORMED
AS COMBINATIONS OF BASEUNITS

EL ACCELERATION IS DEFINEDAS
LENGTH L DIVIDEDBY TIME E

SQUARED SO HASUNITS

a 4 2

EL FORCE IS RELATEDTO MASS AND ACCELERATION BY
NEWTON'S

SECOND LAW SO HAS UNITS

F MLE



WEWILL STUDY TWO DISTINCT UNITSYSTEMS COMMONLY USED INTHEUS

ABBREVIATIEEFFEFrench IE nFEhFF aueda
SYSTEMEINTERNATIONALDUNITES SLUG IS DERIVEDFROM F ma

MEEEEE
USEDSYSTEM

t EEgrt.IEEtIEYsti.nFACET

COMPARING SYSTEMSOF UNITS

NAME LENGTH TIME MASS FORCE F mG
SI SYSTEM METER SEGGND KILY

AM NEYTON N kjm
USCUSTOMARY FYI SEE

D SLUG
PQYB sing 4

KEEP IN MIND THAT MASS ANDWEIGHT ARE NOTTHESAMETHING

YOUCAN FIND THE WEIGHTOFANOBJECTFROM ITSMASS BY
APPLYIN

NEWTON'SSECONDLAW F mT WITHTHELOCALACCELERATIONOFGRAVITY

w̅ mg
GEARTH 9 81 m s 32.174 ft s

Gmars 3.73 m s 12.2 ft 52

ON EARTH A 1 SLUGMASSWEIGHS 32.2 lb

ONMARS A 1 SLUGMASSWEIGHS 12.2 lb

HOW MUCH DOES A 5kg BAG OF FLOUR
WEIGH

EX HOW MUCH DOES
A 5lb BAGOF SUGARWEIGH



WHEN AQUANTITY IS VERY LARGE OR VERY SMALL ITSUNITS

MAYBEGIVENUSING A PREFIX

PREFIX SI SYMBOL EXPONENTIALFORM NUMBER

GIGA G 189 1,000,000,000

MEGA M 106 1,000,000

KILO K 103 1,000

MILLI M 103 0.001
MICRO M 106 0.000001
NANO n 109 0.000000001


