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‘1. Scope “of Mechanics

“When a collection of matter is acted on by a system of forces,
this collection will in genera,l induce resxstmg forces, internal
stresses, deformatlon, and motion. The science of mechanics®
consists of the study and analysis of these factors and their inter-
relatlonshlps.

The scope and range of topics normally ccmsndered withm
the province of mechanics is indeed ‘broad.® ® The following
list of topics and descnptlve phrases is suggestlve, but not all-
inclusive, of the numerous classncal subdivisions of mechamcs‘@

L

o 2

3.

'Staths - ngld bodles in equilibrium.
. Dynamigs — ngld bodles in motion.

Mechanics of materials — stresses and deformat:ons
in solids.

Fluid mechanics — behavior of liquids and gms at
rest and in motxon

Vlbratlons — penodlc and transient motion of machines
structures and systems.

Elastac:ltx — mathematlcal analysxs of stress and defor- ’
. mation in elastic systems.

. Rheology — flow-and deformation of matcnals
Words
scope [skoup] n. yﬁa act [=kt] v. f73h; BER.

mechanics [mi'keniks] n. 2% act on #..8{EH, ERATF
collection [ko'lekfan] n. YHK; system ['sistim} n. &, &%,
REE—-BHEHE 7 #E

) &



in general Kk kb, —BiEE

induce [in'djuis] v. 5, 8,
Bl BB

internal [in'to:nl] a. PNERAY

stress [stres] n. B2k, MA

deformation [dif>:'meifan] n.
B

consist of Hi...... ARk

analysis fo'nzlesis] (5% ana-
lyses [o'nelisi:z]) n. 43#7

factor ['fektd] n. HE, EF

interrelationship [intari'leifan-
jip n. WEXR

range [reindi] #. WEEH, K8

topic ['topik] #. EH

normally ['normsli] ed. E¥%
s %l

consider [kan'sido] v. %, B
9% Wh, Bl

province ['provins] #. 2; 4R,
bk szl

indeed [in‘di:d] ad. S:frib, By
i

broad [bro:d) a. Y, A

following ['folouig] a. FH{s

list {list] »n. —Ya 5%, HFE

descriptive [dis'kriptiv]l a. #
Ky, BEAR

phrase [freiz] »n. #§¥, BiE, &
B

suggestive [so'dzestiv]l a. R
W, BN RS EN

all-inclusive ['o:lin'kluisivl a.
aE—-, ~HREND

numerous ['nju:marss} a. %
{9, A

classical ['klzsikol] a. & 589,
BRI

subdivision ['sabdivizon] n. #
4r; SrER, AR

statics ['stetiks] n. $phH %

rigid ['ridgidl a. "REHY, RItERD

equilibrium [itkwi'librism] n.
ERFCERE)

dynamics {dai'nemiks] n. #7
%

solid ['solid] a. n. EE@E)

fluid ['Auid] a. n. FEWEY)

behavior (behaviour) [bi'heivie]
n. 70 Kbk, B, RA

rest [rest] »n. ¥k

at rest # il

vibration {vai'breifon] n. #zh

periodic [piori'adik] a. J§iAY

transient ['trenziont] a. B
iy, LR, B

structure ['strakt{o] n. £y

elasticity [elas'tisiti] ». 4

mathematical [m®6i'matiksl]

a. BE

- elastic (i'lestik] a. 5HERY

rheology [ri'oladii] n. W2
flow [flou] v. n. 3%, E3h



Notes

@® the science ‘of ‘mechanids HIx—{ 172

of mechanics & the science B(Jlﬁjﬁigo,&ﬁﬁ:iij of i
ERFAMAR.

I,m We live in the cxty of Sian. (ﬁﬁ]ﬁ‘&ﬁ%&o)

Thls automoblle is running at a speed of 40 miles an

hour. (KMAEEMEbH 40 XERHAEGY.)

The scope apd range of topl_cs normally copsidered  within
the province of mechanics i3 indeed broad. FZAHEEF
normally considered within the province of. mechanics 7£4)

 HIEEE, 185 topics,
_The followjng list of - topxcs and descnpuve phrases is. sug-

gestive, but not all-inclusive, of the numerous classical sub-
dmsxons of mechanics. ) :

#qu:ﬁtjjﬁﬁ]ﬁig of the numerous classwal subdmslons
of mechanics fEZiE, iswi topics and descriptive phrases, X
A ZEZBCLS EH R RMIES T, JﬁkElﬁiE:ZF‘ %%T‘pﬁﬁﬂ
FHEH, Bi ARNE HAR,




2. Translation and Rotation

By translation is meant a displacement of a body from one
position to another in such a manner that all points of the body
traverse equal parallel paths.® A displacement of a body in
such a manner that all points describe circular paths about®

the same axis is called rotation.

The axis of rotation may be

outside the body or it may pass through the body.

Motion of translation is often called linear motion, and
motion of rotation is often called angular motion.

Motions in opposite directions® are distinguished by the

signs plus and minus.

In this book rotations in the direction

of the hands of a clock are termed positive, and rotations in the
counterclockwise direction are termed negative.@

Words

translation [trens'leifon) ».
B, ¥35), HRiEs

rotation [rou'teifon] n. Jit,
¥z

displacement [dis'pleismant] ».
e, &3

manner ['mens] n. Fk, HR,
L 5

in such a manner that o LAIX
BRI, PAE...

point [point] #.,

traverse ['trevess] v. @it

equal ['i:kwal] a. %4 v. 4
4

_‘F

parallel ['pzralel] a. Ei7Hy

path [pa:6] n. B4k, B2

describe [dis'kraib] v. £, i
) .

circular ['sakjuls] a. [, il
A: 0}

axis ['eksis] (4§ axes ['zksi:z])
n. Hh, Witk

outside ['aut'said] prep. 7r...
$b, ['autsaid] a. pEfY, [aut-
‘said] ad. fEHME

pass through @it



linear ['linis] a. &fy, HRH,
£tk

angular ['eggjubd] a fly,.~ -

opposite ['apazit} a. X1y, #
Bt S
distinguish [dis'tipgwif} v. K

21, 50, K31 ”
sign [sain] n, 7%, 0%

n, Ik a. iy, Ef
minus ['mainss] #. A5, B

©oprep. W, WE a. B, A8

in the direction of ... #H...
7

clock [klok] n. ﬂ:, Hép

term [toxm] v. §B. LM

counterclockwise ['kounts'klo-

plus [pissj n. TS, M2 prep.

@

kwaiz} a. REFEHD Ry

BT e ,'" . Notes

By translatlon is meant a dlsplaccment of a body ftom one
position to aioﬂ'ler n- mch a manner that all points of the
body traversehequal paralicl paths, 'ﬁjri:, by translation is
meant ... % *F B ESHAR...” by transtation ETFauhn

Eﬁﬁﬁﬂﬁﬁoi&ﬁ—‘hﬂﬁw st EIER % a displacement,
Xin: By acceleratipn is meant the rate of ‘change of velo-

city with time. (57IMAnESEEHEA0R & BB ABTRIR L)
in such a manner that ... paths F%{{i8 displacement; M E&

that B‘IE‘I?J%%%%E%A@,?H such HAFEEZ, JX—‘FBHEE"F)‘C

”ﬁ!‘l‘ﬁ&ﬂiﬂ . , £
. about: B, : ; RO

134618 in. appesite directions {88, 88 motions, - - "

In ‘this' book:rotations in the direction of the hands of a

clock are termed positive, and rotations in the countér-
clockwise' direction are termed negative. -
" A34R3E o the direction of the hands of a clodk #n in

“the coumterclockwise direction MVESEIE, 4> BIBsHRIER A

ratations, hand Eixg{’f.“ﬁ%f”ﬂo #7217 positive F1 pega-
" tive RERHEEBEIE,

£




3. The Wheel and Axle

The wheel and axle is really a sort of lever® An example
of such a machine is the device used in old-fashioned wells to
hoist up the water bucket.® It consists of a wheel firmly fasten-
ed to an axle; the two rotate together as the whee! is turned by
means of a handle near its circumference.® Work is put into
it at the handle. Work is done by the wheel as it winds the rope
around the axle®@, and the bucket is hoisted up.

Fig. 1. Tye wheel and axle

You can see that the wheel and axle is really a lever if you
examine the simplified® diagram in Figure 1. If we consider
the central axis common to both the wheel and the axle as the
fulcrum,® the effort arm then is the distance from this center
to the handle and the resistance arm is the distance from the
center to the circumference of the axle. The mechanical advan-
tage of this machine may be found by dividing the effort-arm
distance by the resistance-arm distance, just as in the case of the
ordinary lever.® You pay for the increase in force by applying
the input force over a longer distance (the circumference of the

6



wheel) than the distance’over which the output foroe is apphed

(the circumfiérence of the axle).®

There are mahy applications of the wheel and axle. 1 Some
of the commonest are door knobs,screw-drivers, and bit braces.

Words e Coa

wheel fwiil; hwitl) n. %

axle ['&ksl] n. #;

the wheel and axle 3
rea;lyf['rioli] ad. WIEHs. Wk

ﬂ!’.
Tever [‘h va] n. 1]:# p

old-fashioned ['ould fefond] a o

TER, ey

hoist [hox!t] v, am, &E, 3

g .
bucket ['bakit} . #ﬁ, ﬁﬂﬁ

firmly ['fo:mli] ad. Bk,

B
fasten [Tq: sﬁ] V. ﬁi fgﬁ;
E

rotate [rou'teit] V."ﬁﬁ; % i
mhe’r [to'ge&], o —@),—

s et

means im&-nZJ n. ik, %&. i

Iﬁm‘&ﬁ %i
by ‘means of H, ;ﬁﬂ: fg'-ﬂbif
hand]e ['hzendl] n. j['ﬁi, E}-'-jﬁ
¢ircumference [so'kAmfarons] n.
N 1N
wind [waind] (wound [waund],
. wound) v. -£§ :

. cormﬁon to ..

rope [roup] m: £
examine [ig'zzntin]-v. %, §f
AR I Y s

 simplify ['siplifaj] v.. HMfL

diagram {'daisgrom] n.

central ['sentrsl] a. 419&#1. G
tﬁ‘ﬁﬁ '

.,

" ﬁ#ﬁﬁg

_both vy andva, .. ﬂl-. ﬂ,

effort [‘efat} nﬂ §jJ, Jh f’ﬁﬁi
b

advantage [od'vd ntldg] n. ﬂ,
=8 ﬁﬂ&# Sﬁﬂﬁ '

divide’ [df‘vndi v 93"“‘}?&,

divide ... by .98 .8...

<. juast as-iEﬁ..;——# 5 Lt
iqase [keis] n. fROL, WH
_in the case of Be-mE #3,

®T
ordinary ['o: dnn] a. ﬂ‘-ﬁ#} =1
10
pay [pei] (paid [peid], paid) ».
pay for ¢, {4




input ['input] n. %A; BAMR bit [bit] n. —&; ik
output [‘autput] . ¥ H; HiHE brace [breis] 7. ZH#H(E)

door {do:] n. [7] bit brace B4
Notes
(D) The wheel and axle is really a sort of lever.

ONC)

#AjEiE the wheel and axle (RH)FRT—AH—BLE, &
HiEZHARREER.
An example of such a machine is the device used in old-
fashioned wells to hoist up the water bucket. i 3:43ifligiE
used in .. fESEIE, B device, FiFAEREIE to hoist up
the water bucket {EiRiE, 1388 used, #xHH,
It consists of a wheel firmly fastened to an axle; the two
rotate together as the wheel is turned by means of a handle
pear its circumference. yf%4rifl4iE firmly fastened to an
axle {EEIE, 189 wheel, the two #jpyE the wheel #1 the
axle, as 5|HERIEN A, RHA rotate.
as it winds the rope around the axle RiRIRIEMHE, AT
A)hEyigiE is done.
simplified Fh“BERILT B, fEZ1E, 8 diagram,
If we consider the central axis common to both the wheel
and the axle as the fulcrum ... common to both the wheel
and the axle REAIRMGE, EEIE, &1 axis, consider ... as
(B BRSNS, ‘e TERAIRENEE, &
EEE PRI LARA as,
The mechanical advantage of this machine may be found
by dividing the effort-arm distance by the resistance-arm
distance, just as in the case of the ordinary lever. 4+, ¥

=4 by, REHLAGERRER LS TEH A7 8



", B4 by #n divide E/H, A H...BREAL .7, just as 5]
HERRIBAA, EAHEM..."7, HhEGT XERE, THES
¥ImF: just as it may b¢ found ih the case of the ordinary
lever.

-You pay-for the increast in force by applying .thé' input
force over a:lpnger distance (the circumference of the wheél)
. than the-distanoe. over’ which:the output force 'is - applied
(the circumference of the axle). 3XH, by agplying ... WH#
KRR RNIE pay, ‘7 than BISWILERE N v

—47“41 ¥ ovéw .+ which* a»amwm, 'which' &ﬂmﬁ%
‘the dlstanoe :

———————



4. The Lever

The lever is one of the simplest devices used as machines.®
A seesaw is a familiar example of a lever. In order to balance
a person heavier than yourself you have to sit farther from the
center of a seesaw than he does.® If he weighs twice a$: much
as you do,® you must sit twice as far from the center as he does.
Any sort of bar can be a lever, if there is a fulcrum.

The lever shown in Figure 2 is a meter stick supported at
its center, which is therefore the fulcrum.@ Two weights are
hanging from the meter stick. They exert forces, fand F. If
F is twice as large as f, the small force f must act twice as far
from the fulcrum as the large force F, in order to balance the
meter stick. But suppose F is not twice as large as f but still
not the same as f, what is the general rule for getting balance 76
By experiment we find that the rule is simple.® The distances
of the weights from the fulcrum are inversely proportional to
the weights themselves, that is,

S 4 o p_r

F D
[m]m]luln.hml.u]‘ I I mnn

ﬂg:ﬁd

Fig. 2. The smaller weight must be farther from the
fulcrum in order to balance.

10



For example, if the large force is 150 grams, the small force,
.50 grams, and the distance d, 10 centimeters, then the distance

D “must be 30 centimeters, . since

-150x19=50x 30.® .

Words

seesaw ['8ir'$a) o BSRSIR
familiar {fo'miljl a. RBMH -
order ['o:do] n. #r4d; &iF

in order to, ;}bT, }Aﬁ

oalancd ['belons] v. A, HEH

n 9 KE R

have “to (+smm)ﬁa, '

#ar:

person ['paisn] . A

farther [fa:8s] (far fyLLER).

ad Eﬂi
center ['sento] n lj:,u, q:yz;
weigh [wei) v, ﬂ:,

twice [tWals] ad .13 ﬁ& o

as .. 48 . R, k...
sort [so:t] . ﬁﬂ.;!s o
bar [bd.:] n.. #,ﬂ:

fulcrum ['falkrom] (i&‘fplcrg‘

| Ualkrs]) 7. )%, o8

figure ['figo] ». WM, m, %x

3 ptick [stik] n. 8B, F 42

- support [so'po:t}v. ik ¥k
. weight [weit] n. KR, &%5

., hang [ha;g] (hung [hAgl, hung)
BRY 341

efert figz]y. dm, B,
(h) ook {
rule. [ral] #. S0 W

. inversely [in'vasli] ad. #ﬂb’iiﬁ

proportlonal [pro po: Inl] a
ﬁﬁb , o
be mversely propqg'tio:;gal to

that is LRI, B
gram [grem] n. &
centimeter {'sentimi:ts] 2. &

*

i

~

Notes

@, The lcver is ¢ne of the. simplest devices used. as machines.

£, “one of +HBMARBH«..

hZ—", friF of fEXHEE

AELSMAHINRR, used as machines %ﬂ%ﬁﬁﬁﬁﬁiﬁh,

Bt devices,
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