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m; m;
F=G6G——
| , r
il F Ao uIsReadeiuuaziuvedatoUNIA
G AD ANA9TIT0IAULENANIINAITNAABIVBINUIN K = 6,673(10711) m3(kg.s?)
m;m, f® UINATVBIADIBUNIA
R flo 3r8LYITENINYAALENANNVDIARY BUNA

memmwiaﬂmﬂsmmamaﬂa u’muﬂ (Weight) Guaa'mauu mmmmamaimnmmmm
viondoui Luaqmﬂﬂ'ﬁmmmuﬂﬂatm muuumuﬂmammmmmaﬂummu (N) Tunioiedle Tng
wihevesnavziduilansy (kg) szjmumlﬂuﬂf\]ﬂmﬂummaammﬂaqLama aztugmanuiiingsld
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W = mg
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4. Wawa1sensiteus (fe)

Watvuali iuanuisailesanusaldunisvadlan azlaan
m.m

F = mg = K—Z
r

. m
{’Iﬁa g= Kr—ze |
1o K fio Apsdiannulduadsdimuseanad 6.673 x 10711 m3/(kg. s2)

m  f9 Wavedng

me Ao wravedlan dA1 5.976x102% kg

r Ao SAdvaslan dA1Uszanm 6 375 000 m

Sounuelugnsfiaglei
_ 6,673 x 107! x 5.976 x 10**
P (6 375 000)2
130 g = 981
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4. Wawa1sensiteus (fe)

1.5 ssuuniiguazAgUudssa
28 (Units)

Tutagiumhendeulddumhedendiu fevieeala(Sl Units) Fsge 11a1nadn
System International d” Units M%@L‘flumméﬁﬂqwﬁﬂ International System of Units

UTunad drydnwal wiheledle |, dydnual
(Quantity) (Symbol) (SI Units, Symbol)
A3NUYT L Meter , m
okl N Second, s
438 M Kilogram , ke
TSN F Newton , N

A U oA Ao § v a v o | ~2
W53 1 ey Peusedvinlvinga 1 Alansy A1usd 1 wns/Auni
AINNGUeTN 2 Vesllnu

F =ma
1N = (1kg) X (1 m/s?)
ATl N = kgm/s?

A9 91NNYUBN 2 VaItiIfU
F = ma

(11bf) = (11bm) X (32.1740 ft/s?)

= (0.453 592 37 kg) x (9.806 65 m/s?)
= 4.4482 N

130 1 N = 0.224 81 Ibf
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4. Wawa1sensiteus (fe)

] Tuniaeloal
QWQUaﬁiﬂ UNRUIYLDALD
dnlizneuiildqu | odaste daydnual
{Multiplication (Prefix) (Symbol}
Factor)
mﬂ terra T
g ciga G
10* mega M
o' kilo
1o’ hesto H
10 deka da
10" deci d
10° centi 3
10° milli m
10° e i
" nang n
0™ pica i

nglileudinadlussuuansn
1. ldfauassaialviiuaviiA1agsening 0.1 fis 1000

2. msnanidesn1sldanaUassa hector , decka , deci wag centi wananazidusaviiutiuouves

n:glj A A 2 = v Y o P 1 o Y o (T
wuvseUsunsgildldrguasseaninanunvgiibvisaaeliiuig

3. dwsumauavdiulilimauassarnizfivaviay (numerator) sniundieilansulvldiay

duld wu kN/m ladlildandn N/mm wagiasu J/ke lallulganin mi/g

4. viuldrnguassadauniu 1w GN wilylld kMN

5. Tga(dotununisamveantieu N. m

6. venimdafiBeunumhelaesduiddwo ey vt Wy mm?

7. MIsWeunguitarvesiIwiuleg wiiutesinmn q Auav3 ndnlaetuainyanadeulunig

nMeeazrnvzldldnsosmunegania(comma) Wwu 5 264 738. 1anTudaand win ealidesiy

Yo9n9Alay 0.1542
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5.2 Msisus

- UndonnsBounisaeuliionveaiiionisBeusi 1 es udnmadesumsnamans
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5.3 msagd

- aslitni3ouvhmsvadeunuunadey Fea nénmadesiumanamans
- IRAYLUUNAABY
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- Tuiinuan1suseiiiu
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6.1 AodeRunt
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9. MIInazUsziuNa
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fds BitinAnwmeuaniliiauysaiiazgndesiian

1. adBeunavesingfitwualidu duinvesing
11)100 kg i
1.2) 32 kg
1.3) 3 ke
1.4) 22 ke
1.5) 7.5 kg

2. aaifeutiinasioluilaglismemmie fvenzay
2.1) 65220 kN

2.2) 890X10° mm
2.3) 0.005 45 mg
2.4) 550 605 N
2.5) 0.155X10° N
3 dunhevemaguvienamsvesien 4 seluilignios

11

Y |

YUY

4
=
4
=
4
=
4
=

LUmUNYNNAY

Weulmiidu

Weulnuiiduy

Weulvaidu

Weulnuiduy

Weulnaiduy

31) kN.mm  @eulndiiu...
32) Mm/ks @eulvsiilu...
33) Mg/ mm @eulwiilu....oco
34) mN/Ws  @eulndidu.
35 Ms.Mg  @Weulvisiilu..n.

4. adisunihevasSinaseluillgnses
4.1)30 kN .5m  Weulmiidu
4.2) 50 mN . 6 Gm Weuluidu

a'
AINN

MNYIFYNITONYNUNEHENY
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W39 Ao USunauAmasineeuaznsein Auingliingiinisideuiuas viielinsndoui

q
[

WU Wiaringuilsveadsegiud uhillefiusannseyihunnme dnglufasiniswaeun [Wusuy
2. dussauzuszavue
2.1 kanIAUSANEINUTT UL
2.2 Amseiinerniussuuusdlaegnagneies
2.3 uananginssulunsvhauiennulusedeu Seuses Uszdnseunaulaensdeuifuniy
nANUSYEYWATHFNINBLIES
3 = 14
3. 9AUILAIANIILIDUG
1'% 14
3.1 AUAIUS
3.1.1 Ji3euaunsnesuredeisnsuinuazaunanesdeg1egnaes
3.1.2 JEguaansaAamINaAuanaIswasKaganameslaat19gnAes
14 0%
3.2 AUNNYE
3.2.1 giEeuanansalanduitgvivesaawes laglinguasmetuaznguedlagieils
@ ¢
3.3 AANWUSNNIUTZENA
3.3.1 1RETIU FLsTTULAEANANBaeNIUsEasd Saduluanidund maun nssumnysn3d asiiu
HERRHY

o

aulyY UniSeulauiity druanded d3nea danuvdulazsuinvey danudssn
Fodnd dauanIn daunsasional
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a. \ilowanszn1sGeus (vo)
2.1 MIVINUATAULIALADS
N15UINIALIDS
1. msvannaweilaglingdnasususuiy (Parallelogram law) Gsanansavildlagnismis
YosnAmeSITIAR Y

v,
gﬂﬁ?i 1 LERINISTIUIALRDS V; WagV, Iﬂﬂl%ﬂgﬁLwﬁauﬁwumuﬁu
2. mvnbamedlaslingauimdsy (Triangle law) awnsavi Idlasnisdenawmaivde n1s
IInAWESIIT2 dafumnanesiilazlinanesuasnsiflawintaziiane whiu @uiiainu
UnnAmesiieos

V,

. L ) .
JUT 2 wanenissiunnwes v, uay v, Welinganumaey
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4. Wawa1sensiteus (fe)

£4 ¢ & o - N a v
dnAweINsEasiyNandaiukaziifiansmuuIuny X uag Y ddlusy

-

o
Y

JUT 3 V, uae V, Asansieny
lain V= Vo +

Vey Vil
way 0 = tan 1=
Vy
y g ) ' - o w
1 1 waz J [Wunawesullaviie (Unit vector) Tukuinnu X uazY atusasy
9zlan Vi = TV
. Vy =TV
YUIAVBIIALNDTIIN AN
) A 7 2
V2 = V2 4V
ED W = fVXZ + V¢
We  V A9 YUINVDINIALADTIIU

Vi A9 YUIAYDINALADIAULLILAY X
y D YUIAVDIIALADIAULUILNY Y
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a. \ilowanszn1sGeus (vo)
ASAULIALADS
nsaunamewlilasnslingaumasudeifenninevnsieriuas msldngAivde
AUVUIY (M9AD19) W DUAUAUNITUINNAMBSUATIFANIVY V, 98ATINUT
dlo V; wasV, fanuwaieasgy

A9 wwla

JUN 4 nmsaunawesiaglinguesanuivaey

-V
5UN 5 nmsaunawesiaglingdAvaeumuauny
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4. Wawa1sensiteus (fe)
2.2 HAAMANASUATHAAMLIALADS
HaAENa15( Dot product, A.B)

AOHAAMIENINITUIATBINME TN (AfurNAYeIBnnAmesMila ( B ) ( AnATBIingveInanes

My ) WepniukmaliUsinuanaisesnun 1 A1 wu

A = 2i+4j+5k
B = 3i4j-2k
AxB = 6-16-10

= -20

Tpeiivamisinfe ii=1,jj= 1, kk=1,ij=0,jk=0, ki= 0

A = 2i + 4j + 5k
B =3i-4j-2k
AxB = -8k + di

= -12k + 8i

= 15i + 20i

AxB = 12i + 19
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a. \ilowanszn1sGeus (vo)
TneiivanlsiAe
ii=0,jj=0kk=0,0j=k jk=iki=j
ik = kj=-iji=k

“ msmnawesnilanhlutuiunule 9 "Teedmusli U Asnawmesuiamuislunuiwnula 9 tdu

S Ao nawasmurudluknule 9 (AX B)
IS| Ao vwmvesnawesiumidluuuiunulag
agle
. S
u= —=
S|
WU A X B = 12i+19j-20k =
5| = /(12)2 + (19)2 + (—20)2 = 30.083
—

g -
YUY U = 0.3989i + 0.6316] -0.6648k

2.3 msuidynivasaamas(Resolution of Vector)

LAmasAs Usuundvsvuinuazian1alymaingide9aiun1ITINLI i@ ILsIui onIs s

nAWDI(UIIRe UTaAwes) Mien1smussansiazdassinuslunsivaaunsaun dymilalagld
Waaszneelull
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4. Wawa1sensiteus (fe)
npuadlyiuazlaly

nguedlyl Wunquinisiiiermanuduiusvesdnsdisenitsanuevesinulugy
anuwviaediualeivesulegnsadiuvesutuiUsrendly

a b
sinA  sinB
c b

sin C sin B

a C

sinA ~ sinC
nguedlaly WWunguiunidienilstulalyiulssgndlimeaninuenivesgauvaeslag

Fr = +/F? + F2 + 2F,F,cos®

ASNITUILTIANS

2 '
v A

Uit 1 9nlandfilviun landimuneslsts
(59 2 1S9 AUA 3 Ty way 4 oy usssaeddeanniiv)
sudl 2 Aeilandimuald@oudusausidedisls
(F1=3 N, Fp=a N)
$udl 3 Tanddosniserls (vurrvoausadng)
fuil a4 Asilandfosmadeuunuseeyls (FR)
il 5 Hansvidoaumslalumamnasilanddonis
Fr = F? + FZ + 2F,F,cos®
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- wUUUsEIUAURAIsTIY A305TILAT AN v TITlsUsYAeA
- WUUNARBUNBUIS YL/ YIS
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6. donsBeuy/unansBeus

6.1 AodeRunt

- LENENTUIZNIUATIREY 91 NAMERTIAINTIU
6.2 Aalanviad (&)

7. narsusznaumsiantsFens (uaus Tueu Tuseunineay va9)
-lumnus Ses srUULse
- lueumangau 1589 sEUULS
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4. Wan1a152NISe8us
2.4 STUUVDILITIFDIUR

e

w59 F anunsausneenifunssgosassussie Fy uas Fy, #eaaniu

¥
r A g
g
F, . x|
FX=FCose
Fy = Fsin®
F= [F2+ F
F
N e
Fx

ANSUIBITIANS
usagegaeusensyilugusenulasnin 90° axldaunisvesguamaeniuauIuunuuLss

YUIAVDILITIANS D

Fr = +F? + F2 + 2F,F,cos®
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4. Wawa1sensiteus (fe)

7298199 1 9N3U RMUTIENENIUALTIANINVD LTINS

Y
Fs=24 N
F4= 35 F1= 9 N
15°
>
4 5o X
20°
10
F3=42 N
=65N
3591 SMsbULAY X
zla: 3 Fm'_ Iﬁx__ EM'_ RM+'}%x
= 59 c0s 35° — 65 sin40°—a2 cos 20° — 35 cos 44°+24 sin 15°
= —51.88 N
3w buwNY Y
2 F, 5 FD, e S R Y=\
= 59 Sin 35° +65 cos 40°—a2 sin 20°+ 35 sin 44 °—24 cos 15°
= 70.40 N
Fr h J (CE)?+ (CF)? - /(-51.88)%+(70.40)2
LSIANG 87.45 N
70.40
0 E tan™ ﬁ = tant 53.610
2Fyx 51.88
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5.1 Mmsidguniey
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M, =F Xr
859 F= F1+F2+F3+ .4 Fn sauald
M, =r.(F1 + F2 + F3+...+ Fn) #79
M, =(r. F1) + (r. F2) + (r. F3) +..+ (r. Fn)

A798191 2 InFUIMLLIUATEURANLU O

F1 = 60 N

F2 =40 N

500 mm

(r. F1) + (r. F2)
= (0.5 X 60 sin 45) + (0.5 X 40 sin 40)
M, = 34.07 N.m
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M = Fxr
wapiflosann  F = Fi+ Ej+ Ek

r= nihat ek

F,~F,i

NaUNs M = r X F Jaduaunisveinisnm anaunsvesnisgamnmes detundeuly
WOUVDIANDS T UUAL L9

TN At BRG
F Fo= iF
X = (ryFZ—rsz i+(rZFX—rXFZ)j+(rXFy—ryFX)k
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a I M
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4. Wama1sEnsiseus (sa)
f1981990 1 @ewaia mm ThSIRIUUNe 1.2 kN kazifian1991n m W n 2smvunnveslaiug

W999NUTeReH sUganyU O

ad o
/N1

V0.8%+15%422 = 2.62 m

WYL mm =

WANUSIdIGLWINNY

0.8

Fe= —x1.2 = 0367 kN
2.62
L5

F,= ——x12 = 0.68 kN
2.62
2

F,= —x1.2 = -0.92 kN
2.62

goluF - 0.367i + 0.68) — 0.92«
thenfilgumalumenvesimesiinuud e
F=0.3671 + 0.68) — 0.92«
r =86 +10]'+ 2k
i j k
1.6 0 2
0.367 0.68 0.92

M

YUNAVDILULLURA A

v - WEEaE = A[(136) + (2206 +(1.088) =281 KN.
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