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FoRcE gysfe‘Ms:

TEF(HE Fatcﬁ IN TERMS oF A-cc: ekrﬂ.'f':ﬂ"h
o t. e —, L]
M= kgms F=m@ .. Newtoas 2™/,

Force 1s a VECTOR = need DRECTION AND MAGN M
70 Fully specify avy gven F

DistTinGunisy BETWEEN IWTERNAL AND
ExTERA) AL FORCES.:

EXTERNAL FORCES
Le TENSION T s Rope -
Lp RﬂCTlaﬂJ F'\'::Jﬂce-_r, J‘L} 'ap{_rs '&3 T/‘ '
Lo Force Ex€RTED By walL on BrAckeT
INTERNAL FORCES

L STRESSES Lumiin BRACK €T MATERIAL

IN 1His counse WE wilL sSTudDy EXTERMAL Horces.

I7 wiL BE ASSumeD THAT THE BoDIES Bewos STAPIED
Aee RiI&ID amd Do neT peForm., I+ is TMPORTANT
O BE AWARE ©OF THMig A‘.".&uﬂ?r;aq AS I+ DoES MeT

AL AYs W

A SEcoND CATE &Oh'tﬂibn >

CoNTALT FOoRLES ' Due T0 DIREer PHYSICAL ConNTACT

RETOEEN BoDiFs
 BodY ForcEs  e.g. '3anui'1-y, maawt.'l-:c. fovee,
g o mormcfv

-



Some Basic Pr;ac;f.i;:
THESE APPLY WHERE RI&iD BoDIEs ARE STwp/ED
(i.e. TMRowarow Mg cnhl-i‘!)

TRANSMISSIBILITY * + B
A FORCE CAN BE MoUED ALonvk |
ITS LiwE oF ReTion WITHOWE
CHANGIN G ITS WNET Ekj‘t‘&rvﬁc %
EECFEcT., (.o, NETHER F is AT
Point A or B REAcTionS AT €A D +ha s AmE,
"5 iDING VEcTOR"

Vector Aovpition ! .
CONCURRENT FORCES E,Fl: are added usf;.l_g-
PARALLELO GRAM LAW 7o GIVE REsSLLTAUT F

Fj :'?:‘ (e il
/ LRk

Fr

TRIANGLE LAL) ALSO USED BuUr mORE LikEty
76 GivE ERRORS

THE mVERSE oF THIs IS THAT A VELTOR cA~N BE
EXPRESSED AS A Sum oF 2 or monrE componest
vecte /5 OFTEM LWE cCcmooSE THESE AT

RIGHT ANGLES ), +HOu &H OTHER CHOICeS

ARE SO METimES MORE ComVENIQ T



RECTANGULAR — ComporEnTs ... 2D

1'— am s eeE =

1
F can be g;uen as -y-le sum
of components Fr and Fy

: (us€ Broxke~n Limves
£ el 2 FOR componB~TS)

Unir Vctors T & | are useruc 70 iwrrovuce
then B=IEIZ; B-1517 am
F=Irlz 5]
Looking AT TRiGonomMETRY (OE SEE

| Bl = IFI Coo(0)  151= I FI Gin(®)
1E1 = NELPAET " Tande)= '

|
aqx

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

Is & matter oF judgemENT

e. a.



SﬁmPLE ony_m 2/[3 .pram H& k.

T
/: Tensions HAVE MARGATUDE &OON
._1"“ WHAT Is FORCE ﬁ Mrﬂd on ?u"{y!
o= ~4= O
- — “‘Aﬁﬂ;ﬂ, more +han one way +o Solw
R o

| iy
&ra.“doaraq /ﬂr‘P""ﬂ‘ 4@ b,
IF you PRAW TO SCALE You '

')
con measurE from DIAGRAM ‘ﬂ z‘ﬂ _?/
HRII = £93N, 00

DIRECTION IS 0S5 SROLA.

W
COmpnnenfS'. use x-v OaxES as SHoww:

lower Yension is Ensy : 14‘00{' 2 T=

:21.
UPPER One needs A LitTiE TRIG L _
= (2007 +zoo'.f§‘|f 1)
fop +o get R= 6002 + 3463 = IRI= 693N
Q————V—-o

TRIANGLE RuLE [TRiG
COSINe RuLE:
WRI = 71 + ) TI=RITINTI cos(120%)
= 1600 + 1600 - 2 (hooXsom)(-4.)
= 1600 + l&D +l6D = L goo
D IR = g0’ = 693N

DiRxn : 30° 4o KORI1TOATAL




A-b

Emnpu:

Combime. Hoe two

Form, P=8ooN

awd T= GooN, A C D
3m

b a Slm]ll. Jf_ —4

eyuiwale. b .fora-, R

GRAPHICAL SoL™

|2 D)

6 sin 60
34-b Cos b0

Dotz 4oq




A3

Cx Epmb ey 8

(ol o as &Pri A
Cosve law gweo:
R¥= bovo + oo — 2.60D. 80D CosK

A R=524N
Swe low j“’ﬂ
bov 514

et e T A



g~ (laoese x4 wily ori i B
T
‘R
B
X E?\l’ R
R-,,"ZF,, = o0 - 600 Cos X
= 346N

- - wo¢ = = N
g‘g ZF\J 60D s X 393

Rf-Jﬂ:d—k’” = S2¢N

9= tﬂ;i .l—gln! - 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

( Replace the two forces
by @ single equivalent
Jorce K ond find the
angle @ belween R
and the X-ax/s.Solve
boltlr geornelrically
ona by Ws/ing writ
veclors ¢ end/.

Geomnelric

Graphica/: consiruct
parallelogram &
meaQsure R & @.

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

=437 ,[R=6.6/ kN
42 = (66/)+ 6" - 2(6.6/)(6)cos (0-30")
6-30= c0570.8029=36.6° [©-66.6"
veclor a/gebra
Ry = 605 30°- 4cos 50" = 2.63 AN

66.6°
263
\_

R, = 65/in30°+ 45/n50 = 6.06 AN
’_E.y‘-' 2635 7 605_‘/ kﬂj E= foﬂ-f 6.06

— . =

JLM j

Conwriahl 10RS John Wiley & Sons. inc.




L. ==

A Qe

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 15 given by
F=-490(+60/ N.
Determine the non-
rectangular com-
ponents of F in the
y- ana h-direct/ons.

Graphical solution: ;
Consitruct F then \, A

-
[r/gonomeltric solution:
o = tan™ 3% =33.7" F=y(40)*+ (60)* =721 N

form paralfelo- .\ o ol
Qram. Measure 0 \FON_~
L a5, -

: 72./ 7
- = __ﬂ__. = A
Law of sines 5/n30° " 553390 156-00O0N

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

5 7R

|£=zz¢.3 N

S/n 116.3° ~ s/in30°'

Copyright 1686 John Wiley & Sona., Inc.
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MoMENT :

A FORCE wjLL TEND TO ACCELERATE Boby /»
DIRECTION) OF F}Pﬁ.{cnﬂ'am_
A SEcoND EFFECT IS THAT )T WIiLL TEAD

70 ROTATE 7THE BobdY. ABoutT An AXxis

b« "‘ EVEN THOWGN THE 2 FORCES
) 9 .

ABowi— Axis
A aRE DIFFERENT

HCJH'IMQ of moment !

M‘: Fd ) F > ‘JrQAJU -kﬂ;{;ll"
"d" is the "MOMENT ARM” 2
ﬁﬂ?‘ﬁb:'ﬁu[ar ‘D;STH‘“CE M&J‘Qh axis awnd

He |ine of action of Lorce .
Easier 4o see m 2D (+hen axis is a Point)

PJ'RECT}M of Force s

< I" IMPORTANT o
: ﬂ-.-- _d i E would cancel momewnt
o

& U S -fﬁnﬁ-«*ﬂ

1&1 e WE defime moment a5 a
ve cio R Qunmru‘ry

HEIA
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MomEnrs - /23;“ Hand Rule

This is A comvENTiOn +o +l you +he directus.
of moment vedor, HARD To DRAW F

Leads on TO uSE oF CROSS -PRODWT

g=?‘xl—=‘ &

F
. . N I
I 1s VECTOR from Axis © e ©
+o Po;ﬂf‘ of .n/p/.réah‘m A

For 2D case IMl=|FxFll = IF1IFU sine _
= dIFl (since d=IFlsin8)
(obick is wHMT 108 HAD BEFORE
However, +his also appuics T GEnERAC 3P casR
o————Ap—0
Var 1rnon's TueorEm

aﬁpﬂedf' #1c a -ﬁbftt nébwfn Pa:nf G :;u.uf
+0 Sum d‘F moments #'F cgmipontd.s o bt

'A‘* ?0:""*” ‘EI =
‘Ehst'c.db .--f;)fﬁ ii:}' +E’5- _ __‘_ﬂ-—-.f.'.'-*' i:
M,= TxF = Tx (A+R)

= '{Ri + Fx_é.



