SYLLABUS

ME3351 - ENGINEERING MECHANICS

UNIT I: STATICS OF PARTICLES

Somdamental Concepts and Principles, Systems of Units, Method of Problem Solutions, Statics of
S.—~icles -Forces in a Plane, Resultant of Forces, Resolution of a Force into Components, Rectangular
“omponents of a Force, Unit Vectors. Equilibrium of a Particle- Newton’s First Law of Motion, Space
=& Free-Body Diagrams, Forces in Space, Equilibrium of a Particle in Space.

UNIT Il EQUILIBRIUM OF RIGID BODIES

Principle of Transmissibility, Equivalent Forces, Vector Product of Two Vectors, Moment of a Force
s=out a Point, Varignon’s Theorem, Rectangular Components of the Moment of a Force, Scalar Product
-7 Two Vectors, Mixed Triple Product of Three Vectors, Moment of a Force about an Axis, Couple -
\foment of a Couple, Equivalent Couples, Addition of Couples, Resolution of a Given Force into a
Force -Couple system, Further Reduction of a System of Forces, Equilibrium in Two and Three
Dimensions - Reactions at Supports and Connections,

UNIT Ill: DISTRIBUTED FORCES

Cantroids of lines and areas — symmetrical and unsymmetrical shapes, Determination of Centroids by
integration, Theorems of Pappus-Guldinus, Distributed Loads on Beams, Centre of Gravity of a Three
Dimensional Body, Centroid of a Volume, Composite Bodies, Determination of Centroids of Volumes
=v Integration. Moments of Inertia of Areas and Mass - Determination of the Moment of Inertia of an
srea by Integration, Polar Moment of Inertia, Radius of Gyration of an Area, Parallel-Axis Theorem.,
\ioments of Tnertia of Composite Areas, Moments of Inertia of a Mass - Moments of Inertia of Thin
Dlares. Determination of the Moment of Inertia of a Three-Dimensional Body by Integration.

UNIT IV: FRICTION

The Laws of Dry Friction, Coefficients of Friction, Angles of Friction, Wedge friction, Wheel Friction,
Rolling Resistance, Ladder friction.

UNIT V: DYNAMICS OF PARTICLES

Kinematics - Rectilinear Motion and Curvilinear Motion of Particles. Kinetics- Newton's Second Law
of Motion -Equations of Motions, Dynamic Equilibrium, Energy and Momentum Methods - Work of a
Eorce. Kinetic Energy of a Particle, Principle of Work and Energy. Principle of Impulse and Momentum,
Impact of bodies



(comsms)

UNIT I: STATICS OF PARTICLES

o
-y

bt e

1.6.

1.7.
1.8.
1.9.

1.10.
1.11.

1.13.

m._.
o ds o o

Fundamental Concepts and PrinCiples.......iiiieimsssnmsicssnne

1.1.1. Laws of Mechanics ...
Units and Dimensions... Sl
The Method of Problem Solutions...
Statics of Particles Introduction....
Forces in a Plane .......ccceviiine

1.5.1. Characteristics Of @ fOTCE...ciiiiiiinimmimsrisnini s

1.5.2. Vectorial Representation of a force.........iun.

1.5.3. Projection or Component 0f a FOICE ..oovuriimmemiscsinsismssnsanaes

1.5.4, Types of FOrce SYStemMl...ommiiimmmmmiisisnsisssssiins

RESUIANL OF TFOICES .ouvverserrescerssemsssissasssssshiasss im0
1.6.1. Resultant of two fOrCE SYSIEIM ...covusmmimmmmsrssnsnasmssissanssssssasnisasmssanacsenes

Resolution of a Force Into Components ................
Rectangular Components of a FOIce..............
Unit Vectors... e P

Equilibrium of a Pa.rtlcle @

Space and Free Body Diagrams...

1.11.1. Equilibrium of Particle Subject to Coplanar Forces [2 P ciiminaciussmnne

., Forces in Space ..........cccuens

1.12.2. Resultant of Concurrent Space Forces.......

Equilibrium of a Particle Subjected to Space FOTCES .....ommimmmmmmmasisissansranniens

EXErcises..uearessaruer

1.1
1.2
13
14
1.5
1.5
1.6
1.6
1.7
1.7
1.8
1.9
1.10
1.11
1.20
121
1.21
1.24
1.35

1.12.1. Resolution of Concurrent Forces in Space [3D] .coovvirisismmmnisasssnnienne 1.35

1.36
1.43
1.44

UNIT - I: EQUILIBRIUM OF RIGID BODIES

12 !\J [ £
[ B

w

Principle Of TranSMUSSIDIlILY w...ocuummseeeesssssmssssmsssssmsericssssssssmssmss s
EQUIVALEIIE FOTCES wuvuuanesasssssstossreesssssasssssasssassssssss sttt s s s

Scalars and VEeCtOrS.....ierereeesssssinmssiasans

2.3.1. Vector Operations of TWO VECIOTS w.ouuiuiemmmmsisnmmessassasssssmsisssmssssssiasesesses
2372. Vectorial Representation of a Force and @ MoOmEenNt....ivcciermsmsecanssannss

2.1
2.2
2.3
2.3
25



24, Moment ........................................................ 2.9

2.5. Couple - Moment

ST TYDE O LOBIS cocsiionsihsitiisnditmin et Fshehbsansamy 2.10

24.2. Types of Supports and REdCLIUl'IS 2.10
AL BEEN it s R WA el SRR MY 2.14

........................................................... 2.14

................................................................................... 2.15
2.4.6. Rectangular Components of the Moment of a POt iy 218

2.4.7. Moment of a force about a given B icssiasssiinisipimsisiinmcsrubaorceenonsy. ' L16
....................................................................................................... 2.16

2.5.1. Parallel - Transfer of a Force (A force can be resolved into a force 2.17
and couple) ......vveeunroneesereenso

24.4. Moment of a Force about a Point
24.5. Varignon's Theorem

2.5.2. Resultant of Non-concurrent Force System [Two Dimensional]........... 2.17

2.5.3. Procedure for Finding out the Resultant of Non-current Coplanar Force 2.18
System

..........................................................................................................

2.7.1.  Resultant of Non-current Space Force System (3D-Rigid Body)......... 2.38
2.7.2. Wrench Resultant 2.38
2.7.3. Equilibrium of Non-concurrent Space Force System [3D Rigid Body] 2.49

2.8  Equilibrium of Rigid Body Subjected to Non Concurrent Coplanar Force System  2.55

L UNIT - IIl: DISTRIBUTED FORCES

Exercmeb 2.68

BI _acntro?cﬁﬁzs R 3.1

3.2,
29,
3.4.
3.5.

3.1.1. Cemrcnd 3.1
3.1.2. Centre of T I T RS S R ot 3.1
3.1.3. Centre of grawty 3.2
3.1.4. Centroid of a lme ........................ 3.2
3.1.5. Centroid of an ATBRA 11ttt tees b e et eeee et eme st see 32
Centroid for Some Standard Secuons 33
Determination of Centroid By Integration - Derivation ..............ovseoseoovvoonnn, 3.7
Theorems of Pappus E LT G TR U NONUTEY W U QL. ) -
Distributed Loads on S ORI A S S R R B 3.23



L2
on

LY Y
L) .
IOTJ -

3.5.1. Centre of Gravity of a 3D-Body

Moment of Inertia......ccccevereriennens

3.6.1. Parallel axis thEOTEM ...cccvcieeriiiieiecenrrersscristmnar e cmsssssmsransassens
3.6.2. Perpendicular axis theorem [Polar moment of inertia] ..........
3.6.3. Procedure for Finding out Moment of Incrtia of Area ........cccuiiiene

3.6.4. Product of lnertla R RS
3.6.5. Principal Axes and Prmmpal Moment of Inertia...
3.6.6. Radius of Gyration ..........

Mass Moment of Inertia........ceeiiiimmnessienanns e TS

Moments of Inertia of Thin Plates .c...ccooevvvnies
EXCICISES s cvuriiiivsvsasssaivosssnsisiing

3.5.2. 3-D Composite Bodies .....ccurmreriierennniiiiniiniiiiiissne.

.................. 3.58

3.28
330
3.30
3.31
3.36
347
3.52
3.56

3.71
3.74

UNIT - IV: FRICTION

Dry Friction THEOLY vissomunssnsssnprorsvsssmrans

Applications of SHAINg FHCHOM ..oucuimiivinemmssiessist sttt

Wheel Friction, Rolling ResSiStance...........cummmmniiisimsinn
BXCTCISES ucusucaississiammrrmivsvonsinisssmpssesvaspanyiany

4.1
4.3
v 430
. 432

UNIT - V: DYNAMICS OF PARTICLES

:

Rectilinear Maotion..,

Kinematics of Particle Curvilinear MOUON .....ccviminvimmmeesrisniesssssinniinsiessiemsiean

Kinetics of Particle Law of Motion............
Kinetic Energy: (KE)...........
Work Energy Principle

Law of Conservation of EDErgy ...
POWET ..o tiiieeeTasininsassensesssssssssntasebisaistasseransabtsanenssssansanessn ausabtesssiabasteesnertsssssnsataisnesncas

Impulse-momentum PrnCIPIE ....vcoeeimritirinisssiiciicsmrssen sttt

Impact of Bodies..,
EXEICISes...oisivicesmisinimssnsiasaraiansinns

Anna University Solved Questions with ANSWers.........ccccuivmmiiiiineanns
Anna University Solved Questions Papers........ovevreiiinninnissneeecitiisinsnns

5.1
529
5.39
5.51

.................. 552

............................................................................

5.53
5.53
5.61
572
5.79
AUSQAI 153

AUSQP1-11




