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- SAI(aE)ol A-85h= o] auhs off+ 22 #3H(physical science)
=A (488, body)
— LA|(E#, solid body) — 7} A|(IE, rigid body)
— W A|(#I2, deformable body)

— B A (5888, elastic body)
— 2SR (B4 £ TS, elastic body)
— SR

— AR, fluid) — YH/3RAN(EHEIETAE, compressible fluid)

— H|AEA A (BB 14 A, incompressible fluid)

29K T % /£, engineering mechanics) = Ml 52

- 21 (8. mass point)i} ZA2] At} £oiate chal 7] WA Q] o3
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-2 o4 sk(fE ] /152, applied mechanics)
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£ structural mechanics)
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Archimedes(287-212 B.C.) ; A]2it]2] ¥2](principle of the lever),
21 9] 2](principle of buoyancy)
Stevinus(1548-1620) ; vector combination(vector sum),
most of the principles of statics
Galileo(1564-1642) ; first investigation of dynamics problems
Newton(1642-1727)

Da Vinci, Varignon, Euler, D'Alembert, Lagrange, Laplace, -+
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s 73| 2 SH(# 182, mechanics of rigid body)

s h 2, statics)

SHE /2, dynamics)

253H(E&E, kinematics)
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1.2 Basic Concepts

lspace) : SAY A7, B4 52 BE: (rectangular) coordinates system, Cartesian C.5.
Eifitime) : A1) @49) HE, dynamics

Efimass) : £52] Welo] M BYY A

Hforce) : & BH9) ck2 B0 chet B4, vector? BA(T7), W, TEA)

Ef{particle) © AT A5t 279 2A)
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1.3 Scalars and Vectors

= scalars ; time, volume, mass, density, speed, energy, ..

— wectors : displ velority, leration, force, moment,

-V, 0w
i

— free vector i 24 9 Zgel Fag vector
~ sliding vector : o] Z-85k= @ — line of action
— fixed vector : 2] 384(27), W, 2R — WEA g3t

— The vector n is called a unit vector. 'V = Vn

— W f3% directional cosine
1=cosb, m = cos 6, n=cosf,

PimP+n®=1

(v.=v  v,=mv__ v,=nv)

1/4 NewTton's Laws
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Mathematics is the natural language of mechanics!!

The mechanics of solids is vector mechanics!!
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- REik : G-2-74-2D), (T-F), (BN — ARl g@ Ad 35
= Metric System(Cl or FH@A) : Meter-Kilogram-Sec — Kgf(d), Kg(23) [LFT]
WN) = m (kg) % g (m/s?)
— 3 AR or TR ¢ foot—pound system  [LFT]
force (Ib) = mass (slugs) ¥ acceleration (ft/sec®),

1b-sec?® Wb}
b-see? o) —
fo mEES) = o)

— S Q9|7 International System of Units Systéme International d'Unités [LM.T]
farce (N) = mass (kg) x acceleration (m/s?)

UNITS

slug =

N = kg-m/s?
— A=A
SIUNITS U.S. CUSTOMARY UNITS
QUANTITY SYMBOL, UNIT SYMBOL UNIT SYMBOL
Mass M Baso | Kilogram kg slug -
Length L nity { meter m foot [
Time T second s Base {gocond see
Force ¥ newton N units | pound b



General Conference on Weights and Measures (S4] =23 9 ¥3])
Conférence générale des poids et mesures - CGPM
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- Mass: platinum-iridium $-3 1.5 237 1 Kg(1889), Parisoll 9li= S Al = BA-A
— EFI3GL(h)E v st ggoz Ng
- Length: T}2).g AJube ALRA S THE S04} A £71A] 30| / 10,000,000
— U7 Zojo] Wi Z-o]2] & 2r}(1874, 0.2mm B A=HL))
— Krypton 86 ¥A} B Akm}e] 1,650,763.73 THate] Z10](1960)
— o] ZlFollA| 1/299,792,458% &< Z12¥gt 7 2.0] Z10](1983)
¢ = 299792458 m/s

- Time ; B YL /86,400 [AI 70 AP == A] 0] T == WRIAIA|
— ubAJER o]l 9l cesium 133 YAt BAatuto] 9,192,631,770 F7]
(= R AP 1AL, Auste Ad 7hsdt 71E B a)

1/6 LAwW oF GRAVITATION

(1/2)
where F = the mutual force of attraction between two particles
G = auni known as the of g
my, my = the masses of the two particles
r = the distance between the centers of the particles
G = 6.673(107") mY/(kg-s?). m F r my
———————— —

Gravitational Attraction of the Earth
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Small-Angle Approximations y 'MM-
T 0 $in0)\ 1,020
sinf=tanf =0 cosf=1 — J

1° = 0.017 453 rad tan 1° = 0.017 455

sin 17 = 0.017 452 cos 1° = 0.999 848

7
o b =,9—?‘¢,-3+-Q——&7+---

o0 = 4 - ;’ + _:;" . (MacLaurin §)
Vg 28¢ 787
Sl A A 7
5 C/8(p.AB9)

sin df = tan d6 = do cosdf =1
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= FYMER  HIE 45°9] slRols
Sl units & = 9.806 65 m/s?
US.units g = 32.1740 fusec?

Unit Conversions

(1461 kg)

1/7 Accuracy, LimiTs, AND APPROXIMATIONS

= FEEA  240mm)<24(mm)=580mm*)( O, 576(mm’) ()
- 2 A Aolg] AolE At el o Be fEed Ue
4.2503(57)—4.2391(57))=0.0112(37))
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1/8 PROBLEM SOLVING IN STATICS

Modeling, idealization, approximation
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Solution Methods

1. direct mathematical solution by hand calculation

2. graphical solution

3. solution by computer ; large number of equations
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Formulating Problems and Obtaining Solutions

1. Foi Age] vt

2. g3k 2%

3. 9a¥ a3, 98 §; AREAx(free—body diagram)

4. Axk

5. 8 3 28

6. 33 (27, 2 F)
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Symbolic solution

1. focusing our attention on the connection between the physical
situation and its mathematical descriptions.

2. dimensional checks at every step!

3. repeatability!

Free-Body Diagram, FBD
1. Isolation emmm= cause and effect

2. a complete and accurate account of all forces which act on this body!



