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FORCE gysTEMs:

Derive FoRce m TERMS of Ace eleration
g = - :
N = ﬁa#: F=ma@ .. NewtonsI®/[ay.

Force 1s a \lEctorR = neev DIRECTION AND MAGN MuDE
70 Fully specify any gven F

DisTinGunish BETWEEN TWTERNAL ARD
ExTeEran) AL FORCES.

EXTERNAL FORCES
Le TENSION T i Rope -
Lo REACTION Forces i Bours AR T/* s
Lo Force exerrep By wacc oA BRAcweET
INTERNAL FORCES

L STRESSES Lumiin BRACK €T MATERIAL

INn Hic COURSE WE WILL STuDy EXTERMAL Horces.

I7 wiL BE ASSumeD THAT THE BoDIES Bewoy STAPIED
Aee RiI&ID amd Do neT peForm, I+ is TMmPORTANT
0 BE AWARE ©F THMig Asaunprim AS H DoES AT

AL AYs w

A SEcoND CATE &Oh'tﬂibn .

CoNTALT FORLES ' Due T0 DiIREcT PHYSICAL CONTACT
RETWEEN BoDiFs

D e-g. 'smnuf'rh maan:-l-i:. fovee,
v C Buoyancy,

- BopyY FoRcCES



Some Basic Pr‘;nc;f.f,s:
THESE APPLY LWHERE RI&iD BoDIEs ARE STup/ED

TRANSMISSIBILITY * + B
A FORCE CAN BE MOUED Atonk |
ITS LinE oF AeTion  WITHOWE
CHANGIN G ITS WNET ExTER Y AL %
EECFEcT., (.o, NETHER F is AT
Point A or B REAcTions AT ¢A D +he sAmE,
"5 iDING VEcTOR"

Vector Aopitiom : .
CONCURRENT FORCES E)Fl: are added Us /MG
PARALLELO GRAM LAW) 7D GINE RESWLTAUT F

F,..f-——/"' :'?:‘ (il
/ LRk

Fr

TRIANGLE LAL) ALSO USED Bur mORE Likety
76 GivE ERRORS

THE wVERSE ©OF THIs s THAT A VECTOR cAN BE
EXPRESSED AS A Sum oF 2L orR monéE cnﬂfnﬂ"'*
vecto s . OFTEn 1WE cmoosE THESE AT

RIGHT ANGLES ) +HOu &H OTHER CHOICES

ARE SOMETImES MORE ComvENIQ AT



RECTANGULAR — ComporEnTs ... 2D

1'— am s wsE =

—_
F con te g;uen as -y-le sum
of components Fx and Fy

: (us€ Broxe~n Linves
e % FOR componB~TS)

Unir VEctors T & | are useruc 70 iwrrovuce
then B=IEIZ; B=IFIF am
F=IrIz 5]
Looking AT TRIGONOMETRY LOE SEE

| Bl = IFI Coo(6)  151= I FI Gin(®)
151 = JETAET " )= "™

WHERE you Pur the oriGA'0", and alignment of axeés

Is @ matter oF judgemEAT

e. a.



SﬁmPLE Peoy_m 7/{3 .pram H&l(.
Vil

Tensions HAVE MAGANITUWDE &OON

WHAT 1S ForcE R exerted anpu"!y!
o— i)

A;gn;n , more than one way +o Solve

+his ...

14777 » 7

/

&ra."doara.‘ /gr‘.Ph;Cq‘ . éw /
IF you DPRAW TO SCALE You ;

con measurE from DIAGRAM ‘ﬂ 30'.1 _?/
HRI = 693N, 00

DIRECTION IS 0S5 SHOLA.

W
COrnpnnenfs'. use x-v oaxES as SHoww:

locer +ension s €y ”

.'451.
z
UPPER _One needs A LitTiE TRIG Q.
Er.oo-r. + 200-V3 § f 7
fop +o get R= 6003 + 3463 = IRI= 893N
Q—-——H

TRIAMGLE RuLE [TRiG
COSINe RuLE:
NRI = 171 + ) TI=RTINTI cos(1209)
= 1600 + 1600 - 2 (hooXsom)(-4.)
= 160D + l&p +l6D = L goo
D IR = g0’ = 693N

DiR*xn : 20° 4o KORITOATAL




A-b

Emnpu:

Combime oo two
Form, P=8ooN
and T= GooN, A C D
b a Slmjll. Jf_!’ —4
eyuiwale.t .fora-, R

GRAPHICAL SoL™

|2 D)

6 sin 60
34-6 Cos b0
( &”f“ P'f"} 1%} Joon .
E L
) \ e

\E o
& .

Dotz 4oq

thrl'nj ‘l.nju\. and auJ‘l. jl;t’a-‘
R~ 525N
6= 49



A3

GrEpmbrey 8

(ol o as &pﬂ =N
Cosve law gweo:
R¥= boo + g0 — 2.60p. 80D CosK

D R =524N
Swe low j“‘ﬂ
bov 51

b e T



gt (loese x4 wity ori i B
T
‘R
B
X E?\l’ R
R,.,"ZF,., = o0 - 600 Cos X
= 346N

& - wo¢ = = N
R‘g Zth 60D S X 393

Rf-Jﬂ:d—&‘” = S2¢N

9.'.' tﬂi:' .l—g's—! - q.',"
| Ra
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Reference: ENGINEERING MECHANICS-VOL. 1 STATICS -2ND EDITION 1986
By J.L. Meriam and L.G. Kraige

ART. 2/2 FORCE

( Repiace the two forces
by @ single equivalent
Jorce K ond find the
ongle @ belween R
and the X-ax/s.Solve
bolth geornelrically
ona by WUs/ing writ
veclors ¢ aend/.

Geomelric

Graphica/: consiruct
parallelogram &
measure R & @.

b 550
/rrgonomelric: 30"~
Law of cosines L o
R2= 4%+ 6°-2(4)(6)cos 80" TSX

=437 ,|R=6.6/ kN

4% = (66/)+ 6" - 2(6.6/)(6)cos (0-30")
6-30= c0570.8029=36.6° [©-66.6"
veclor a/gebra
Ry = 605 30°- 4cos5 50" = 2.63 AN

66.6°
263
\_

R, = 65/n30°+ 45/n50 = 6.06 AN
’_Ey‘_' 263} + 6‘05_‘_/ kN, E= [‘0}7-, 6.06

—e . =

JLAM j

Canpriahl 10RS John Wiley & Sons. ine
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Reference: ENGINEERING MECHANICS-VOL. 1 STATICS-2ND EDITION 1986
By J.L. Meriam and L.G. Kraige

ART. 2/3 RECTANGULAR COMPONENTS (2-D)
( Force F in rectangular
components /s given by
F=-490(+605 N.
Determine the non-
rectangular com-
ponents of F in the
y- and h-airect/ons.

Graphical so/ution: ;
Construct F then \, A

o
[r/gonomelric solution:
o = tan™ 3% =33.7" F=y(40)*+ (60)* =72.1 N

form paralfelo- .\ = =z
Qram. Measure o \FON_~
5 &y =

: 72./ 7
g = _ﬂ__ = A
Law of S/nes 5/n30° " 553390 15 -00O0N

B=/80-30-33.7<=1//6.3"

& 72

L/i:zzs?.s N

S/n 116.3° ~ s/in30°'

Copyright 1686 John Wiley & Sona., Inc.

o
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MoMENT :

A FORCE wiLl TEND 7O ACCELERATE BobYy /»
DIRECTION) OF APPLCATION .
A SEcoND EFFECT IS THAT )T WIiLL TEAD

70 ROTATE 7THE BobdY. ABouT An AXxis

b oo l“ EVEN THOWGN THE 2 FORCES
) s

ABo wi— Axis
A aRE DIFFERENT

HCJH'IMQ of moment !

M‘: Fd ) F s ‘,lrQAJU -hﬂ;“ll"
"d" is the "MOMENT ARMm” 1
ﬁ.ﬂ?‘ﬁb;'ﬁu[ar ‘D;STH‘“CE M‘-\”Qh axis awnd

He |ine of action of Lorce .
Easier +o see in 2D (+hen axis is a Point)

'DJ'RECT}M of Force s

< r" IMPORTANT .
: ﬂ..,_,”_d-, - I-:: would m:c.f mom et
S

& —da 4 -fﬁn‘nwﬂ’ﬁ

15- |.. e de‘l_ﬂs mmen+ as a
ve cio R Qunnru‘ry

HHEIA
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MC’”’EWS- /23;‘* Hano Qu/«e

This js A comvBNTIOR o +ell you He direcivs
of moment vedor, HARD To DRAW F

Leads on TO usSe oF CROSS -PRODwT

ﬁ=?‘xl—=‘ &

| ¢
3 ) g Lo
/s VECTOR from HAxis © o_-- {e
+o Po:'ﬂf‘ of n/piléah‘m A

For 2D case IMl=|PxFll = IF1IFU sine _
= dIFl (since d=ITNsin8)
(obick is wHMT 10 HAD BEFORE
However, +his also appuics T GEnERAC 3P casR
o————Ap—0
Var 1non's TueorEm

“moment of a force abouwt a point /s eguad
+0 Sum d‘F moments ,‘F c;guqipontd.s ~ bt

-Aﬁ* ?0:"'*” EI - F
Basically ..- i€ F=A+R _S——— i"
# - S - - — f"
M,= IxF = Tx (A+R)
= '_t"'_P(‘ + Fx_é.



