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INTRODUCTION.

The following pages are tha result of putting in permanent
form esome of the matier which it has been found expedient or
necessary to give by dictation to students in the Worcester
Free Inetitute, who pursoe for the first time, the study of Ran-
kine's Applied Mechanics. The object in their publication s not
to furnish & key, or provide s substitute for diligent study and
careful thought on the part of the student, but rather {0 en-
courage him by giving sach suggestions, s.olutmns and refer
ences a8 experiencs has shown that the average student Tequires;
thus sconomizing tima in the preparation of the Iesson, and alec
giving the instructor opportunity to devote the time spent in
the class room to recications, end to the application of the prin-
ciplee and formulm of the lemon, to practical problems.

To what mey be etrietly called notes on the “Applied Ma-
chaniea” 1 have sdded & brief explanation and ilhstration of the
method of producing the reciprocal diagram of stresaes, sub-
stantially taken from  Beonomics of Construction ” by R. E.
Bow, C. B. Also a separate treatise on etrength of heams, snd
an investigation of a particular problom relating to eeven bar
parallal motions, koown ag © Pesacillist's Parallel Motion"

Thiz work has been prepared from materials drawn from
various sources, cepecially from notes given by Prof. Buetis, of
The Lawrence Seientific School, to the elasy of 68,

I have aloo received assistance from George H. Whits, B. 8,
a praduste of the Free Institute, and have insaried cn several
articles of the Applied Mechanivs, notes which are entirely his
own work, I have endeavored to maka proper referenca to
works from which quotations or extracts have been taken.

The blank pages at the end sre intended to receive such sup-
plementary notes as the [nstructor may find adapted to the
needs and capacity of his clasa

GEORGE I ALDEN.

‘Worcestze Free Imarrrore, Feb. 1et, 1877,



INTEGRATION.

The following integrals are of frequent ocemrrence, and are
here given for futuro referemce :

(A) ftiz-v"m’_—_;’—

In the gemeral formula for integrating by parts, f udy=

uY — v.dwletu= 40—z and d ¥ = o v; then
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INTEGRATION, &

a' =z — 2z The differential of thiz equationis 0 = 2 2
(*—x)d =z
SIS
dz -y ds d z

Vo _w (:‘—m]‘_f-s =log, s + 0 =
log, (4 V& F2) + C
(©) St vErz

dz —2sdzs —2xdz .~ dox=

In the formnla for integration by parts, wdy = uv —

J.uriu,leﬁ Vol 12 =wand dx=dv, Thenz= »and
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By integral B, we have o V_""'Lr o log,

(@ + Vet 40
v fd o VEFT= L VITELE, log, (o4 VEF 4.

(I f fda Ve — 2
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] INTEGRATION,
A 8 1
=—g -2 +§fﬁzwm

—%fﬂ:’ dr Va*— o
Transposing the last term of the lset member, we have
4 z F 1 _—
e Vgl — gl — — s ok 1] Vo
afa:‘dn: at — gl a(u‘ ) -[—3 atdgVal — o
From integral A we have
1
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Thie integral, taken hetwoan the limita @ and ¢, reduces to
at

e &in b which can esdily be memorized.

(B fcoa"ﬂdﬂ.

Intagrals of the powers of min 8 and cos § aro found by =ub-
stituting for these functions of ¢, their values in ierme of the
multiple sngles, a9 in the following casa:

[ 2 in2g
fﬂm‘ﬂdﬂ: f—+-cz-m—ﬂriﬂ~—_-rg—+m4 H-i-c.

AnTionn B3, *

In polving the following problems the stndent should always
gketch s figure representing the murface or sclid under conzid-
eration, and one of the elementary parts into which it is conceived
to be divided, and detormine the limita for the integral by an
ingpection of this figars, In double or triple integrations, we

Wore.—The fAret three inlegrals ars tiken from Todbnnter's Totorral Calculoe,
Nore.~The abhravizgtion A. M. =] be fsed for Esokioo'a A Machanles,
® The referencs = (o Artlele 83 g the Appilad Mecharics.



ARTIOLE 3. ki

must, in general, firsl integrate with respect to one of the vari-
ables, betwesn the proper Mmits, and express the result in terms of
the other variables. This may be continued until the complate
integral in obtainad.

To illustrate this provcess take the general formuls for center,
of gravity of a solid, viz:

n%:fffmdmdydz
j‘f dz dy dz

The following epplieation of these formuls is found in Tod-
hunter's Analytical Statics,
Problem. Find the center of gravity of the eighth part of an
BH;E:Eid cut off by the three principal planes.
Fig. (1) represent the sclid in question, the equation of

= F
the surface be:ing?- -g— + = 1: [1]

and similar values for y, and s,

It we inteprate
firet with respeet
io z, between fhe
limits =, and zero,
we include 81l the
elements (dx dy dz}
in the prism P Q)
Next integrate
with respect to ¥
between the limits
y, and zero, We
"thus includs all
the prisms in the
glice batwoen the
planes IL and
m M.

From Equa ¥
tion (1), 5, = ¢ Fig. 1.

xﬂ L]

0 4 =t
-y] = b 1 -——ﬂ.,r

; from Egustion of ollipse in the plane X Y,



