
. . . . .

.
. l

%

.*  *

CONTENTS.

CHAPTER I.
INTRODUCTION-FORCES  ACT~G  A T  A PO I N T.

Characteristics of a force . . . . . .
Newton’s Laws of Motion . . . .
Transmissibility of force . . . . .
Tension of a string . . . . ,. .
Smooth bodies . , . . . .
Resultant force . . . . . .
Parallelogram of forces . . . . .
Resolution of a force . . . . .
Triangle of forces . . , ;~ . .
Lami’s Theorem . . . . . .
Polygon of forces . . . . . .
Resultant of any number of forces acting at a point
Conditions of equilibrium for a particle . .
Friction . . . . , . .

1
Particle on rough horizontal plane . . .

/, 8, #I inclined plane . . .

.

.

CHAPTER .ll.

.  PA R A L L E L  FORCES-MOMENTS-CQUPLES.

Resultant of like and unlike parallel forces . . .
Centre of parallel forces and centre of gravity . . .

,I gravity of a thin uniform rod . . . ,
,, I> ,a lamina in the shape of a parallelogram

triangular lamina . . . .
Moiient  of’: fort:  . ., . . . . . .

II couple . . . . . . .
AppEcation  of the principle of moments . . . .
Levers . . . . . . .
The balance . . . . . . 1’ . 1 :
The common steelyard . . . . . . .
Theorems on couples . . . . . . .
Couples in parallel planes . . . . . .

vii

.

.
.

.

.
.
.

.

.

.

.*

. .

. .

. .
: .
: .

FADI
I

3
3
4
5
5
h
IO

11

r3
14
I5
18

23
25
27

32
34
35
36
37
38
41
43
48
48
52
55
60



. . .VUI CONl'l3NTS _

CHAPTER III.

COPLANAR FORCES.

Three force problems . . . .
Reduction of coplanar forces to a force or a couple
Conditions of equilibrium . . . .

I, I, of compWtnd  bodia
Further examples on coplanar forces.

.
. .

Reduction of coplanar forces to a force and a couple
Line of action of resuItant .
Conditions of equilibrium, other for&

. .

. .

CHAPTER IV.

GRAPRICAL  CONSTRUC&ONS.

Force and funicular polygons .
Bow’s notation . . * . I I
Parallel forces. . . . . .
Loaded frameworks . . . .
Conditions for stiffening of a framework .
Method of sections . . . . .
External forces acting on ban of framework

CHAP’kER  V.

FRICTION .

Equilibrium of a single rigid  Way ,
Conditions for sliding or tilting

,
. .

Equilibrium of jointed bodies . . .
F u r t h e r  w o r k e d  e x a m p l e s  : . .

.

Harder ,, ,, . . . .

.

.

.

CHAPTER VI.

W O R K- MA C H I N E S.

. .Work . . . . , .
E n e r g y - P o t e n t i a l  e n e r g y  .  .
Tension in an elastic string . .
Work done in stretching an elastic string

n> ,, by a couple- . . :
Virtual work . . . .

Machines;--Velocity ratio-Efhciency f
Systems of pulleys . . . .
Weston di f ferent ia l  pul ley .  .  .
The wheel and axle . . .
.Overhauhng  . . . .
The screw . . . . ‘1
The’differential  screw . : .

. .

. .

. .

. .

. .

. .

. .

. .

. .
. .
. .
. .

. .

.

.

* f23
." 1 2 6

. '131

- 134 !
* 147 ,
* 149
* 152

* 157
. 167
. 170
* I72 *A

* I79

* I94
* ‘95
- 196 /
- 196
* I97
* 199
. 2 0 0

. 202

* 209
. 211

. 212

c 214
. 215



CONTENTSi
/

CHAPTER VII.

ix

C ENTRB OF G R A V I T Y.

Three rods forming a triangle . . . . . . .
Tetrahedron . . . . . . . . . .
Pyramid and solid cone . . . . . . . .
Curvedsurfaceofacone . . . . . . . .
Centre of gravity of a number of particles, general formulae . .

Qua&late~ l&ina
compound body or remainder . . .

. . . . . . . . . .
Stability of equilibrium . . . . . . . .
Uniform circular arc . . . . . . . .
Sector of a circle . . . . . . . . . .
Segment of a circle . . . . . . . . .
Solid hemisphere ’
Thin hollow hemisphere

. . . . . . . .

. . . . . . . . .

CHAPTER VIII.

B E N D I N G  M O M E N T S- SU S P E N S I O N  B R I D G E S- CA T E N A R Y .
r Rending moment and shearing force . . . . . .

Light beams loaded at intervals . . . . . .
Graphical construction for bending moment . . . .
Heavy beams and beams uniformly loaded ’.

f
.

Particles suspended from a string . . . : .
Suspension bridges . . . . . . . . .
Catenary . . . . . . . . . .

CHAPTER IX. .

V I R T U A L  W O R K- MI S C E L L A N E O U S  P R O B L E M S.

Virtual work . . . . . . . . . .
Application of virtual work to stability of equilibrium . .
Miscellaneous~problems  . . . . . . . .

I

CHAPTER X.

F L U I D  P R E S S U R E- THRUST ON A P LANE  S U R F A C E.
Muid pressure . . . . . . .
Pressure at a point, pressure intensity . . .

intensity at any point the same in all directions
Traismission  of fluid pressure.. Pascal’s Principle .
Hydraulic press . . . . . . .
Density and specific gravity . . . . .
Pressure intensity in same horizonfal plane . .

increases with depth . . .
Atr&spheric’pressure . . . . . .
Free surface of liquid horizontal . . . .
Common surface-of two liquids . . . .
Balancing columns of liquid . . . . .
Whole thrust and resultant thrust . . . .
Resultant thrust on plane area . . . .

. . . 342

. . . 342

. . * 343 -

. . * 344

. . * 344

. . - 345

. . * 347

. . - 348 :
. . * 348
. . * 349
. . * 350
. . * 350.
. . * 353
. . - 353

PAOL
218

2x9
2 2 0

2,20

221

224
236
240
250
250.
252
253
254

. 261

. 263

. 269

. 270

. 276
* WI
. 288

. 296
* 307
- 314

.



x CONTESTS *

CHAPTER XI.

CENSR~  OF P R E S S U R E .

Centrc  of pressure of rectangular lamina with one edge in surface .
,L

,,
II

I, triangular lamina, vertex in surface .
,, 0 one side in surface .
,t any ilane area . . . . .

, CHAPTER XII.

T H R U S T  O N  A N Y  Sunrace.

.Resultant  vertical thrust on any surface . . . .
en horizontal thrust on any surface . . .

thrust on a closed surface . ,. . . .
Archkedes’  principle . . . . . _ . . .

CHAPTER XIII.

E QUILIBRIUM OF F L O A T I N G  B O D I E S.

Conditions of equilibrium of a body floating freely . .
Body immersed in two liquids . . . . . .
Hydrometers . . . . . . * . . .
Body held under heavier liquid by string . . . .
Floating body partly supported by a string . . .
Weighing in air and water . . . ‘. . ‘.

CHAPTER XIV.
.

GAPES.

Atmospheric pressure . . . . . . .
Boyle’s Law . . , . . . . . .
Tension in walls of vessel containing gas . . . .
Decrease of atmospheric pressure with altitude . . .

P*GF.
. 500

. 361

. 362
* 363

* 3%
. 386
* 3gg
. 402

* 405
. 4x0

. 414
* 415
. 420
. 422


