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fA15aNgUN 3.6 JUamALILNRIN (right triangle) UsenaumeduIuay 3 U Al

A 5 c
Ferdayy
SUT 4.5
AU a 1AL a Y 158077 AUATITINYL O
AU b flAue b e SN Mulsengy 0
AU € FANENT C U 18071 ATUATITINYHRIN

4.5 ﬂg%aa‘l‘zjﬁ (Law of Sines)

nguedle (Law of Sines) [Wumguinisninerinnuduiusvednidiussningmue1Ives

aulugaumdendesiualetivesuiiegnsadnuvasiuny unuszanald

C

(n) (1)

U7 4.6

a _ b _ ¢

L3
f N Law of Sin = =
que vLsUu( aw of Sines) sinA sinB sinC

Vo a ° 9 a A
ﬂgi%u“l%’lﬂﬂunﬂgﬂammaw Iuﬂ’liﬂ’lu’JMﬂ’J’liiEJTJ“UENWWUMiE]GU'LHWUENZHIN bBNINTUTUINVBINL

2 YUUAZANY 1 AU WSENIIVANUENIVBWNY 2 Aunazawinvesyy 1 yu ngleuiannsaldlamusianiu
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4.6 ngvaslalyy (Law of Cosines)
arlalalen AUdNTUS Yewinu a wasiu A Ao
a? = b? + c* — 2bccos A
Amnudusiusdug ansafigadleludnuasifeaiu Tneagulsi
kgl Anuduius vewinu b uazay B
b? = a? + ¢* — 2accos B
kg Anuduius vewinu c uazyu C

c? = a% +b?% —2abcosC

A298199 4.1 NN1STAYUIIMLAYEY Invar bar  laayuadsunds 672238.2" awiheyuillidunie

ey (dnatioy 5 fkna)

!

oan 1° = 60’ W x =22

iy X' =2 sufe x" = 0.36667"

1M 1° = 3600 s y =382

ety y = % tufte y’ =0.01061"

21N 6°22'38.2" Wiy 6 +0.36667 + 0.01061° = 6.37728°
20 1" = rad Fathy (6.37728") (r;‘o) = 0.03543m rad ey

o T | = | ) o ° ! ¢
N8N 4.4 f\]’]ﬂz‘ﬂ‘w 4.11 LLﬁmﬁ’J‘uUizﬂE]UIﬂNMﬁQﬂ’]lN WATUIEUNN %EJzLLu’Ji’]UizWJ’NQWEJﬂa’NLﬁ?

Tumveuaneduiu arueiavuavesiuwriuld wavaugewmsin

A5¥1

1.5m

0.8m

1.31m l1.90m | 1.90m |‘1‘31m |
\ | | |

U7l 4.11
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1.5m

0

I
/ 0.8m

Ll x |  25m
k

U 4.12

#15015U7 4.12 (n) mAusEnInduiunseyiniuie

HatuinIlnaudia tan = —=
2.50
0 =30.96376’

AWINMIEEZINTIUTERISAUd N lUnveuaefuniu

Hatunmslnauda tan 30.96376° = L3408
(2.50+x)

2.3

250+ x=——"—
tan 30.96376

x = 3.83333 — 2.50
x = 1.33333wuns fau

fNTUIFUT 4.12 (1) manueIvesduriulil

e uNiinilnga (Pythagoras) c? = a? + b?

LNUAN 12 = 3.833332 + 2.32
739 L =+/3.833332 + 2.32
L = 4.47039 wuas fau
- K&
L

1.5m \

08m
— 1.31 m

(A)

[ x | 2,50 m |
"~ “ "
(1)
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#TUNFUTN 4.12 (A) MAHEeYRIVIBUAIN

Haturinlnaudn tan 30.96376° = 1L31

y = (tan 30.96376")(1.31)
y = 3.83333 — 2.50

x = 0.78600 wuns fau

faeenei 3.1 wggalesildiaa 35 wii lumsidumaindiuluvihnuimauiadeegiiaiu 5 Alawns 2

Weulmdudnsidiu

Fasnarunamiheiduuniisednsdiuszesmantheduilamwng

35: 5 yiududasdiusgiedi 19 5 dn asla 7:1 fav

5. NANTTUNTIEUS

vundngunieu

. AsesuIEeIiuatsrdfnLarInUTEaeANISISeu;

—_

2. tniSgwiluunageuUnaussunIenNIsieusn 4

Tudau
3. AzeSueilomuarlvinaug Tumhemsiousn 4 fiugiuesinadn

4. tnSewiuuunageuniied ¢ lunidenvussivadamansussenagienaasng

Yuagduaznisuszend

5 agwavinFsuswiueaswuulsslunan1sseusuni 4 ndeuivasuuniseusiui

6. HoN1si3eus

1Y

wnde Seuly. allnAtansdrsudnenaddne sTEIY1 20106-2111, Aunitarinivelag

UE Bdngiadu in W), RUWASIN 1 w.A. 2562
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7. NM59NaUSSIUUNE

[

Wioua
1. dunangAnssumsuiunauseynna
2. ATk UUUsEUNaNSSEUIINeT 4

3. dunauavUssdungAnTsuauAMsIIN 338535) Aty uasAuaN v duNtTTaew

LA3D9NDIANA
1. wuudananginssunsuiRauseyana
2. wuuUssilunanisiseuinien 4

3. wuuUssdlunnisTsd 9385350 Allew uasAndnuazsulaTran Tngenansduasiindnusiuiu

Usgiiiu

naein1sUsUNG
1. uuudanangdanssun1sufuRnuseyana ey fedkiitessulse
2. WUUUTEIUNaNISSBusIei 4 inaueiniu vigneies 60% July

3. WwuuUsziiunmess 938553u Atlen uazAudnuaeduaUTEasd Axuuuluagiunsyseiiu

AUANINDTY

8. NANITTULFUBLUL/INUNUDUNUY
8.1 AINITULEUBLUY

8.1.1 Wiinfnwduaiwndeyaiiudy venwidlonnillemuniSeuniiounmdumesiis

'
(% Y

8.1.2 TvinAnwdunmnaessausn naluingnaes wazniguan NTadaTeRdunusiuLem

UNLSYUNS YU

8.2 vunteuvingyhlunideuuuissuinadamansussenavieneaing unil 4 Nuguesinuda

8.2.1 WUUNAADUNBUSHUUNT 4 TUgIUaSInadlR
8.2.2 WuuUsEIUNANISITEUTUNT 4 NugIunsinauils

8.2.3 WUUVAADUNSUIEUUNT 4 NUFIUNI IR



33

9. TuinnAIN1TIANITIEUS

1. wan1sldunun1sIansiseu;

Aunutinisey ATNADY
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3. U IUIANFIONNFTAINDII 20 ALt

BUUUSTL WG
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uNi 4 Wug ue3 Inulia

Ho%z adasaasdwiuraneais sRadz 20106-2111 AVVHVRY oo
4
%a-af}a ........................................................ WA (2 I S
~ A = @
N ‘S'lilﬂ']‘ﬂ.lszl&l% LL]JTJNﬂ'Wﬁ wuUnagay RANI1YULKR A
ALY ATUIY ATUUY ATUUY
LG 'l LG vin'ler

1 | @3 lnmil@

2 agmmzmﬁmgu

=
3 ﬂgmadgﬂa’mmaﬂwumn

4 | WarTuaslnosi@ adgﬂmumaw

&.ll&li)o'm

5 | nguadlod

6 | nguaslamed

10

11

12

TINALURWBATBN N 60 20

13 | @NNVEURNULNYS RRRERRHELLERIE 10

o A A o ¢ a
14 ANNUILUNATDL ﬂ']']ll‘ﬁaﬁ@]ﬂa;"ﬂ'i(ﬂ 10
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FANALUBWBATNIANTY 20
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Lmun'lsa"fﬂn'ﬁﬁauisfﬁ 5 Wiaed 5
FoAun adinmanidmsurianeadns (sWalu 20106-2111) LANITHUTIN 36 V3.
Fowe Uil 5 Msudaunisegnaing dounsad 11-13/18
Foded Tnseada WU 6 AU

a/

1. @152d1A8Y

v

&un1s (Equation) Wuuseleadydnuailuansdensvinduresiruiulagldiniomuneg (=) Jaauns
WaduduUsfen Aeaun1siddmudsiiiesduied wazsavdmduiiiu 1 deeglusulddnax+b =0
duaunsiduduassinuys Wuanmsidaduniiuusuardruiuaunisunnnan 1 upazaun1sazisuys

8y 2 1 Ineglugunadnia fie ax + by = ¢

2. §19ENIREUS

1. aunIs
2. AUNSLIAUA USRI

3. SYUUANNSLTLEUaDIRILUS

3. yAUsEANANISISEu;

gauszasAnaly

WalrdlaNu LN eI U NNNSVRIANNNS AUNSITBAUALUTLAEN LaLSEUUANNSITHAUaDIF U

AUTTASALTINGANTIY

WeasannlandUgyneaiundnn1sveswedannis aunsiiaduiiuUsiie) ssuuaundeduy

aoeiiuls uwaznyssyndldlununeatdld
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4. §19ENIRUUT

5.1 @un13 (Equation)

AUNTSAD VoANUNSBUTLIYATILERIANUAUNUTIUTENINIIUIUAIULATBIVUNEWINAY « =

9ilu 9 -5 laifuauns
9L X-4=16 e [a] Wuaunis
RRVIRGY! 2y +5x =10 e [b] Wuaunis
917y 5 4 3% =25 [c] Wuauns

Fuuiusenautuluduannisazisenit “enu” (Side) setiuaunisaziiegmiaiu 2 anuauadely

Y

aunsusiazauazUsenaulumesnls (variable) wagAnme (Constants)  laganunilaaraiiileasinys

Y39A1AINBE19LN0819NTLINT DN IED 9981

(% 4 [ (9 Y =l

fuusazdeuludydnvalddnusnedinge x , y , z , w uazt leefidudsyndiagd

<

el' (YY)

duUsrdndvaaiulstamneiernifinaeg fuduysiu

Y

5.2 @un1sidauduRuysifien (Linear Equation With One Variable)

AuNSITEUFIMUTHYY (Linear Equation With One Variable) as13gusgluguues
ax+b=0

1ia x Aausingd 1 uaz a, b Aadan lasn a = 0

ANSHAANNISITEUAILUTERY

1. dnaunsiieglugvegneite Iaglvidudsuagansiagauaysuiu
2. fraunseglugUimednlividdindu 1 laeth a.5.u. vesdugunnnalesEunis
3. thauniseglugUrndulildngniswanuas

4. gufiunisuiaunisiagldngnisaduin

5.3 szuuaNMsIBadudasfanls (System of Linear Equation with Two Variables)

sEUUANNSLAUADIiILUT Wuannsladundwlsuinnit 1 wazilaun1saaus 2 aun1sauly

lpgtardmasvesmuusiviniu 1 sUluuszuvaunsidaduasiiuls Ao
a;x+b; =¢; dlo auaz by lLuidugudndondu

a,x+b, =c, dio a, uay by, ldiumudnieudu
Y



37

[V

AMBUYBITLUUANNTITUAUABIRILUT Fi AEUAU (x, y) TIABAARBINUANNITVIABIYDITEUY

AN ASUAU (x, y) Mvilaunisvivaesesszuuaun1siiuaie

ATWATTUUANNTIRNEUADIIILUT LTUNITMIAIRBUYRISLUUANNS NSTNAIRUTnlefunalsds

[

Tuuniseutazasurelu 2 nsal fadl

o oo & o I3 Y] a a ° o I3 o 4
$9814N 5.1 ﬂmm@ﬂmaﬂmmamauﬂau @ =6 Uadung 817 10 LUAS mmmmamugﬂamawgu

v

anlaglvidanuniedunitnuens 2 wes selasudvaeuiiiuiuinla

X+2

=

359

fvuadoulvaulang Tianuniadussey x wes waslvaueidusees x+2 wns

Lﬁuiaugﬂﬁimﬁawﬂﬁﬁ]m R=2x)+2(x+2)
dlowdndunansn 10 was 10=2(x) +2(x+2)
a%fwgﬂsumaumﬁyu 10 = 2x + 2x + 2(2)
10 =4x+ 4

4x+4—-10=0
laguvesaumagaduimuUaies 4x—6=0 e [a]
nsuAaunslay €1 -6 lUdnau 4x=6
e avantmulsiudneau X = g
azlarvesdus x=1.5
irldmituiimalanddesnsmsiu A=15(15+2)

A = 5.25 a1579ung MU
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#egneil 5.3 Mnanuiiusanszihuansdaguin 5.3 adduannisveslumudduinmuss By

150 kN 200 kN 300 kN
A B
T C D E T
Ay By
L 2m _L 1.0m _L 1.0m i 1.0m |
U 5.3

ad o

9/N

LuudraNave L TIRMMYTEEENINRRINAULLILS LU usavyunivun

lngagldisnsmraTidliuudveInIungn A wiiueaud (Aaynusanviilign A i)

inualiusdlagivinbign A wyuluiiemamauduuinudualumuduin dusdag iiliae A wuly

a < a < 1 3
AayemnaduuRnuualuwuiay

wse Ay Laivinlvign A vy

W39 150 kN vilviga A vigu Inafifiavnaiyuaaduuning —150(2) = —300 kN - m
W33 200 kN vi1liign A viyu tnefifirn1anyuauduuing —200(3) = —600 kN - m
W39 300 kN virliga A vigu Tnedfiamamyuniuduuniing —300(4) = —1200kN - m

use By vilvign A vau loeiifieniamyuniuduuning - By(5) kKN -m

masaﬂmmuﬁmmmuﬁq@ Awiriugud =300 — 600 — 1200 + By(5) = 0

1Y

n3u —2100+By(5) =0
lasUvesaumagaduiuUaied By(5) —2100 =0
nsuiaunsiag 6o -2100 Tudnau 5B, = 2100
1o ava ndhdudslugniu B, = %
azlarvesdius B, = 420 kN

U
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A798197 5.5 Jumanneaiealitu 1.2 wauun ihludunidslurnsuens ldrmenidy 2% Bnduily

a

asuumInlalRuduna 4% auliisteld 0.04 wauum senNnIUIETUWLIRUlUamULRasUTEAN

Wukuwinle

ad o

251!
uun Tisaldanduiindu x wauum wezsgldnntuamudu y uawum

Weulu? 1 RurhnsiuiuRuamu auduwiu 1.2 wauum

x+y=12 L.

Reoulud 2 selannluiinsindunelannduawusiuiuiit 0.04 wauum

(1%) X + (%) y = 0.04

0.02x + 0.04y =004 ..

a3y aunsiaduansfiauys

x+y=12 L.
0.02x+ 0.04y =004 ..
dnguauns [al y=12-x L.

11 [c] unuaslugunis bl 0.02x + 0.04(1.2 — x) = 0.04
0.02x + 0.048 — 0.04x = 0.04

—0.02x = —0.008
—0.008
X =
—0.02
Asumunihuluen x = 0.4 uawum
11 x unwadlu [c] seldantuaayndu y=12-04=0.8 wauum

U

U

5. NanTsunsizeus

Yuldrguniteu

1. pgesuneneIiuasEdAgULarnUsEaeANISISEu;

o (]

o o i = i = [
2. uﬂLiEJu‘vnLL‘U‘U‘VM?{EJUﬂauLiauwuwmﬁLiaugw 5

Tudou
3. aseduneillonnarlviniug lumhemsiSeudi 5 mauiaun1segeing

4. dnSeuihuuunageumbien 5 lunldeuvueuiviadamansussgndiienoaing

YuazUaznIsUsEEnd

5. AgwavinFsuswiueaswuuUssuNansSeusuni 5 neuivasuuniseusiuiy
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6. fHon13l3eu3
WNTY $AUlL. ANAANENTEINSUYI9NEENY 5TaYY 20106-2111, Nunwazind vuielag USEn

v
v a

Fongiadu $1in (Wnvw), Raninssil 1 wa. 2562

7. NM59NaUSSIUUNE

[

A5na

1. dunangAnssumsuiunauseunna
2. ATILUUUTZHIURANTSISEUINUIEN 5

3. dunauavUssdungAnTsuauAMsIIN 338535) Aty uavAuaNvuEduNtUTTae

\n3esiiodnna

1. wuudanangnssunmsuiuRausiegyuana

2. wuuUssiiunansBeuimed 5

3. wuuUssdlunnisTsy 93e535u Allew wasAndnuazduiaszasd Tnganansduasiindnusiudu

Jseiaiu

'3 a
NNNIIUISLUUNE

1. uuudanangdanssun1sufuRnuseyana ey fedkiitessulse
2. wuuUsziliunansiSeusniiei 5 inaeiiy vignees 60% July
3. wuuUssliluAMeTIY A38555) Atluy warAMANYMESUTIUTEAR AzuuuTuagiun1sUsEIY

ANUANINDTS

8. NANTTULFUDLUL/INUNUDUNUY
8.1 AANTTULEUDLLUL
8.1.1 Wiinfnwduaimndeyaiiudy wenwidlonnillemuniSeuiiounmdumesiis

8.1.2 TAunfAnwduna@esousi MOUINe1aeY kazn18uan NLadaUenEuRus uLam

UNLSYUNS YU

8.2 vuiweuneyluntdsiuussuIrAlamansussendYenaasne uni 5 nsui

AUN15981947
8.2.1 LUUNADUNDULSEUUNT 5 N1SHNEUNI58E199
8.2.2 wuuUssillunansiseusuni 5 nsufaunsegedng

8.2.3 LUUNAEDUNGIIEUUNT 5 MTwAFUNI5BE1998
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9. TuinnAIN1TIANITIEUS

1. wan1sldunun1sIansiseu;

Aunutinisey AINADY
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1 | guny

2 | gNNSTIEURAILY T8

3 | gUNILTILEWRDIAILYT

4

5

6

7

8
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Lqumﬁﬂn'ﬁGauijﬁ 6 Wiaed 6
FoAun adinmanidmsurianeadns (sWalu 20106-2111) LANITHUTIN 36 V3.
Fowune unit 6 Nsulamnhetmin dounsad 14-15/18
Foi309 lassadn WU 4 A

a/

1. @152d1A8Y

v

“ngAUltuaIreenan” (The Law of Universal) visonguesninuliuads (Law of Gravitation)

TuRoaUNADITUAIRATUAIBLIITILUTHUALNIaYRIUAA  WiLUSHARUAUTEEN9TENINeynIAeN
QRERELN

wdgnilin (Unit of Weight) Aen1siningvisedsvasiieglunivusnilaiviosianuiimumils

o I %

2. #1553
1. dntn

2. el

1%
CN

3. UIRUNADLUAS

3. yaUsaeAnIsiseu;

gaUsEaIANalY

Wislndianuibanerfunannsveaiven ileuintn drinseiunshe

AUsTAIALTING AN

Weansawnlandtgyuneadundnnisvesumidn nulsumin dmdnselunsias

wnnUszendldlununeasiald
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4. f138N19158U3

6.1 1wt (Weight)

waslewsn G laAuny “ngaulduaisusisenan” (The Law of Universal) #3anguadniy
11674 (Law of Gravitation) HuABOUNIAABTUAIAANUAIELTIBIUUTHUAINNIAVDOUNA UALUTHARY
fluszggnvseninteunneniasaes dudeuegluglaunislai

mq-myp

F= Gr—2 .................... [6.1]

lgh  F = ussfegadaiuuaziuseninsaesounavisonsdliunieseninuna

[
[ =

G = AAsivesrultuaflsuInNanIsnase Fenetduaniglaisdnginadian
m3
kg's?

winiu G = 66.73 - (1072)
m;, m, = UIAA1IVIADIDUNA

r= szszmwﬁwﬁ’mqm@uéﬂmwaamamsﬁaaaqaumﬂ

Me'm
W= Grg
14 o v M
ANNAUALA g=G
Tufie W=m-g o [6.2]

= = 1 oA ¥ a m '
F9A1 g AomAuLsiosnanulduawveslan InsfiaUszuna g = 9.806 S—ziuisuwms S|

6.2 wihemiin (Bulk Unit Weight)

o o

wdgvtn (Unit of Weight) Aansiningusedswesfieglunvugniwvieaianuiiumis ol
aunsaNavyliingvsedwestiudawiulunvusnilviostanuinamils uliivesing (@1ne) 1a e

WwinvesTanilineaing

6.3 Uniinealuns (Weight per Meter)

(Y]

dmidndewns (Weight per Meter) Aanismuminuesianfiiniiuend 1 wns dwuinazduy

winidu visewiangunssa Aexldimtnsdelns
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5. NANTTUNTIEUS

Yundrgunieu
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a 1

2. TNFEWIMLUUNAGRUNRUSEUMINENTISEUIN 6

Tudou
3. agedungilonuarlvimug lumhenmsiSeudn 6 nmsudamigumin
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YuagUuaznsussend
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7. N159aNaUTEIIUNE
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2. wuUUTTEIURANISISEUIVUIEN 6

3. wuuUssdlunuessl 3385350 Allew warAaNwMEsuRIUTTa Ingansduastindne

JAUUTZIU

naaiNTUTHIEUNG

1. wuvdunangfnssun1sufuRnuseyana ey feskiivesdsulse

2. wuutssdiunaniadoudmied 6 inasiiu vigndes 60% Tuly
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8. NINTTULAUBLUL/ITUNNDUNUNEY

8.1

8.2

NINTTUEUDUUE
8.1.1 Wiinfnwduaimndeyaiiudy uenwidonnillemunieuiiounmdumesiin

'
(% Y

8.1.2 TvinAnwdunmaesausi Naluingnaes wazniguan NTadaTendunusiuLam

UnieuiiGouan
nufiveusnesihlunlsdeuvuiseuinadamansUszgndtisneains undl 6 mauvamie
thwifn
82.1 uuuvndsureuSeuuni 6 nsudawmiethviin
822 uuuUssdiunansFoudunil 6 nsuwdawmiaeumiin

8.2.3 WUUVAFDUNRUSLUUNT 6 N1SLUaIntIguInn
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