GOVERNMENT POLYTECHNIC, BHUBANESWAR
2R NN GQGGG‘G{ WSEH9| RN

“MENT POy ¥

7 N\%
(N
v.v

I\BHUBANESVﬂ/l

ENGINEERING MECHANICS NOTE

PREPARED BY
ER. RAJKUMAR PRADHAN [RAJ SIR]




mnﬂﬂﬂjn ME_C}IUHIES |
= S Re bronch of ensinamfn% Science which legle
With e stwly of  onceanedl with e Stoke of

nesk o Moion boly Subjected 2O e aetion of
moion . |

= Father of mechanies - Alberet Einstein
— Therre ere  \orfous tYyPer of Eﬂjinw@nfaf Mo chant

|Enqneercing Nechan‘iusj
- U :

L ‘ 1

Huid mechoritey lQnﬂid Mwﬁé
| Static Dynamfe

A - ]

[ Kinedtee| [Rinemak

Fluel Mechanich

- Dty R0 branch of Enji"neseﬂ.'fﬂa Science. wWhiah

deals WOHH e <Sh4.ol.|_.) OF  Concereneol WOt 4B

Sfote of west ©w modion Flufol  beoly guijQd‘Ed
4o 46 acton of modien.

SoltRai¥echanies
+DEs Qo  lbranch of mﬂiﬂem?n% SLie,n(g, wWhich
deals widh “Re study of  Concerned WTE e

Cinte Of Fest o moddon  Solfl loedy Sulyjeck
Ho o cedion of mokion.




I

Loltsl  Mechanich

¥ ' ' - | :
Static gjt_'img
| , : _
CLKineXie |

\nemati

-} There ane two. tyPes of  Lodfol Mechanfcs
® Stotic mechanics (Bedly wﬁ:)“
@ Dynamic nmechanics  ( Body Mo &ion)
Mgﬁ& o branch ©-mechanics Which oeals Wi
e Pree and tRefw  effect Ci(::l'i’nj on west booly.

| ograndic.  Taechaniel |

s e loranch ©f engineen®ng Mechoantth Wi,
deals WL Qo forcce arel dRefw  offoct QQ}?nj
On  modion ‘oooly -

f Dynarnic meChanich
Lo . |
| K:\.Q:Q‘IC, ' H?nel'ﬂo_-f:“d
. |
reti
| o0, Py WM3 ARe  apoircation s Lorse.
Kinemodich |
Dre e branch of  dygnamics WWah deals wik
Hre croion ool Without e, opplicaton of Rreie..

‘1,




Rody

T

Pf any Substance  wonaln lbasic  ouonkrdies 459
Substonce (& Known ar  body:
= Theste ane  Nordoud  dyper of oody -

O Ridtal oody

® Closkic boedy etc.

Rigiol oody Elastic booly B
7 A body Which do nof | 7 A body which Posses
posses any deformotion | WY defoemation. by R0
s \oocly f& Known ax | attion of force g

Rigid bndﬁ- Knotdn b Plastio, bag,l{j.

—~ Taere j@; MO Ta 2 Ex- gfeed, nobber,
AALs  wnwertde & Lafol

d etc.
*o be perfect w\Yiol ¥ b
| ey
Darle_guastity

Thore Qe Varfous  dyfes  of loasfe quankihy
Mass v\j@jﬁkﬁ} ﬂ,en'adﬁ;) Ttme

Mass  Wergtd &
— Thfal quankity of. > TS Re of

tadtore  condein Tn albody

Mass, ond geanitional
1S Known as  mos.

@t:_ge due Po accedexation.
We ey
™M= moss OF body
J* Al mer
7 s oo Vectod qUn_ﬂm

= mos of a bOO'—‘j ~3 \:\}‘efa&t of a lbody

nenest O.

7 T3 o Scolart C’tUﬂJ&iEj‘

Can bhe Zer-




PR W N N e e e

Lené-

e Locates e posidion of e porcticle and
desccibe  Size of 4Re physical  syskem.

} EaL - lem, \omm ) \Km  eFC
A
Te e m@_&&uma.me{d: of <40e Sequenty eNent,
~ 0 also  basle ouendity of dunardic . .
Ex. - Wowt, Seipnel ),min ks

Onit

e unit  Which aGre  usesl X0 meabuie: asical’
cantity OF the loccly,
= Thote cwce Vorcddous HyPer of  unild

O Purdlamental unit

DerGvesl unit

Fundlamen ol W}"“E:»t

Y= pveares e

The . unit Whith are ugesd  forc  funodamented
Pusical quonttly fo Known b findamented unit.

E"A.“ M%E’-"Kca/ W"Q;iﬁ\i‘ - Nﬂﬁﬂ:@n
Time - Seconc] L@ﬂ,a.‘ﬂ -

Derdve Untk

The il  wWhich are oles@veol loy Oty
furdamentod  uwnft  ome  Codied) obeciVe  wnit .
Velocity - Olsplasomendr _  Lenogth

ime. T

1 m/SQ,L




ST iy

L meons gyskem' of © internaMonod nik!
Eﬂ‘-* .. I _Kﬂ o ,I{"’Qg%&f - Newton | |
T}T‘ﬂ'@" Sec L'Qnariﬁ -
I—}- Vﬁiﬂdﬂ:j = E‘SJPMQM?}I;- ( ‘* |
e
TNmoe

Pwsical ouantigiey :
Physiced  propercdy - dp, 4 al ).

m@a.&llr‘cg bf] “!‘-'i nﬁm‘ﬂ a a2
ﬂ et Al
Prnsicad qmﬂa_ ~ $ 18 Known o

eC

- KM; magnifudle & i )|
y Y il Eg‘é_g #or quandity

oy rragnitude)
1&tadast C]\'lmn:’c;ij_l" -
Sealan quantity

: The physicod  quantifies  nial, nelp we
& Knewdn g &Cﬂl@[t_qw?"ﬁ'.-. ) g

B Mass; Volume, Time et
Vector  quantity;g

The physicod  quenkigies Loniak help oot
Mosituole  andl odbitection {3 known. o

Vectorr  quontity -
BX~ Véloatty, Temperodure etc.

158



e — -

rW‘Dﬁ;&. definesh Qb an, oswdercnod
Which pooduces oF fenals 4o psod uceol ,de.ahpmj
0% fends +0 ‘desttay  motion oF 46w loody:

= Prooluck 9{3 mmg:mo\ acedlecotion  Of 4fe
booly & Known  0b force -

5 Metfematicalty |P:maf

ﬂwﬂpﬁ%mo(?'f&gbm%_
M o= mass of e lbedy
@ = ocelleration of Hhe Toedy

5 Untk {5 - Newdon.
AfPeck of fweo -
7 0% Change e’ redfen  of 4Re booly.
M Slow e metion ooy, o |
T Dt lalnes e force Prstde e ooy,
T may e e ternel  Stress P Ko
Noge
Shrcess 1~ Forece Pert Lk anea

1< area of Re bﬂdﬁ

dy:- %9{\%1&, i wﬁﬁ by Dﬂ.?g?n'uil .ﬁ;(mtaéﬁ,,

crracktetistHon  of fonco.

i, Croractenisties n  forcco .
— Mognituole -
= Direction

I — R

e, opjend of oo Lr‘

|
|
|




f
=2 Nedwree (Pl ore Pugh) e gt &

1 Poink of opplfcation.

V‘y | ™7 Uvercd o)

|
~=1oN
(Mognitude)
—_ — L - Dmec.il on
-}{".* 3 = .
Horu zonkad
q’f ' 1 I3 H PﬂT:’\t}l ) oﬂ 'app\ﬁm'on
r j
“w) ! .
ORI e JIf
Dircoction C SR it

™™ My fmn

2 ﬁnguLM% of o Percm, w.#ﬂ :a‘]&@‘l.ﬂw

) B i e } (o3
—» Cmumm oy oncki clb@h: w?&e

Porc.uz % &PPM O o boobj b(j "t&Q.”\'LDﬂ ha.&wc@
® pul) ’

@ push
%r\i of apphea&m >

The force appliccl ©0  tontch point €3¢ povng
1S o knoen oo pornd  of applieation.

odhl b i

| ) LI
Poab IuUf‘-'_.—r g LV DRI !




Ad\ on, Re

T m..d"'" — [ A ——
/

ackon , Contaet Surkoce * e o

L

N~

| ( Reackion)
= K’tj‘u‘ b&i‘j
S S S ) s T e
Contact Susface
Vv wel

Cotogondes of force L%PL of Rreco.
There. ame Vorfowd “4ypes of force
y Wel r&ﬁd Forec o
Reocchon Orce
5/_) Fefodion force
7 Bderena) forece.

7 Compweasion  Rorco o GEE
Weldt foreel i+

Trs ke ﬁm@m mﬂto._ bcd,j b&)'\*ﬁ&
. Gcellexation ) cue o greowiy . 2 U94)

7 Tk also  colesl m@%_&mg

2 D wens  clewn Warol .

——
-
i,

; l ; i
¢ i f : i
CH r K fjlnll ch}st
el
. ~ o S S -\"a..‘_q‘““:..‘_\:‘\—\“‘“m ®




:%l

—

Rmc_,ﬁﬂﬂ FDTLOG-: -

7@5&&0. Aoree  emerctesl between 4w00  Conrouk
;,'gﬂ;cn. elu.ﬂ_.'\-o c&ﬁon o{-‘ &mw

'71:&5 cx..\so couleo\ u.i: w\ae, Pom-_e,,

=7 Dr clwoys Lpwaoxol.

3% ot .-r'Al\K‘ g / o -

y 1 ! R - T J

} | i Ll 8
Y7 PUEFES W ' W2
. ) h } i"E‘n
e S . e e SR N Jt\\\'\g\ =
Wi
Vil

o

Fefotion e -

mmmvﬁ—

forece. 19 &c_ﬁnta on  opposite oLTrLeQ:Hmﬂ of loooly
Knowdn as Gfehon -forece.

T RN

il



Ewterng)  forcee
- The smrcr.n prmalucggl Ao em*exmob otk ridqlq

bmkj dua"rﬂ endennal mvemns chmsmn,

Therce  app two types of  enderinad forece
® push  endernal forece |
@ P ewdorrod  Forece

Comnpry Y

Lompreation  Forege. N .
The bodﬁ Welghl _gu,qu_d—egl '-&3 e Ggmc@,
F _puh youere.
B 7777 —*‘ Push

Ahsises Wrere,

The

weight  Sulsjecden] o 40, Corco. |

& PU natune .




% -
— — ————

Y oysdem of force

Therce amre  Yoarfour Hpe of Rorce .

— odlineart  forcce

= GonCumment force

—  Co-planer  foreco

= Coplasert paralled force

=2  Coplannes ConCuumment foreco. |
7 C',o*phneﬂ non ConCusuient, forcep
77 non C,nplla.nmL Concunrent forcce

—7 Non Cophnem noO Concurment Fomm_-
(olineout Horce -

The fore ackting on o Uaid ooy
Common &’fmg&d: 84&19. *

na O a rtdgiel Vwly Tn o

TC;& POI‘LLQ, OU'\W’& ON o mfalcﬂ bool& 1N e
Commp g plan,o.




Plaren pocatier force

P e —

¢ Mo Coicto cedon bR 6 TUQ‘G)‘ wﬂ N o Commmgn
Plane vt Peucaliel.

| — Y
| Dﬁ '
: f - |
I 01 F&?I)\
I i

"7’ Tee Force oLhin :r:u ey
ol b tno. Com
pﬁﬂn& Wi, Cﬁmmuan POV ! OQLLE -

Ny
|

CoPlanertnen Carcwsuiendt Rree

A ———

The force ot
don't  (ondaun  Cowmon Povak e




— T
The Fore O..Q_.*\f\% on o ﬂi—ﬁ‘d
Plane WO Wramen  Horad-

Resultonk treee

L= e e

7 Comboine effect of foree ndo agtﬁal& forcce.
S Known oy ~Yeswdkront Forcce.

Corvine  effect of
Forceo, = %maﬂ_g Force.

= T4s denoted by ‘R.




[ Arolugtical Mettrod i .fcnwaghicalm&
& Welogmfﬂ M e Tl e A -"?ﬂt?'&ﬂ,jle ley
of foreee be Forccl
2 Resolution Force —3 Polygon dag
> Composition forece | 0 fortce

@E%m Lowo of Forece

™ 1o $oree acﬂr\:a on o boo@ ok an ocnglg
S & veprerent  magnitude and dimection by 4w
R B N ey T SN Paatg
bedween ARom  wepvesent Masnitucle ang|

o .

divection of HRe '~vesudtont of forcce..




."—_'___whm ‘ ; :
T’ and Ty = two Foreee :
LHER U{e,mbtu,nk o rece)
o : Prnjle betweon tuw Fortwe. FiLE g
&K : Hordzonto angle Wil F\ Force
P : Verdcod ourigl'e_." Wil Fg Poree
Nh.a\ﬂe,ma.&wcanﬂ |

Y Megittude of vesutiant forece

R= \#"+ed + 5 ei.fg cosO|

-7 Direchon
@ EHB!‘L?,'Z.UI'\LEJ ﬁmale.. 4 /
: - \O{!‘ Ir =t i-l-'i;;r Coi«-g /
: 1 1 SinE" | /é\
I‘?? _ 'f
® Vextiecad hAngle. =g
K = ot F18108 - 4 /R
. P +®eoso| 5\@"
L . | A
7 il _:Ff‘;f?
Proove
E? ::f— II By
F_Z Nl Ik _ - |
s S R




r-_ -~
b I e £
Now 0ot AcoOR -
" - P . Ce_ Y
Gnd 25 -ﬁ;
=) Sn6 3 -—C_‘E:?-’ nd
| ’F;?, L
:> Ce = P:ﬁﬁQP.'J \:—-—’@ d
.P\gtﬁ‘n
p.Dpe. DB
COs0 = i G- b -_F_;
>Twsew: DE | —

i:;n 2@9\:—2 H@@- ﬂDfDEr.-.W% T 0026 Ledly
CE= P T3 Zine  [ledy)
Now o PPYy pg&%agmos v&ﬁueorcm | |
W P tioh |
% (&) - = [P s\ng) +@+eawse)
7 R - F;_J Sine t {3'?""\:?,2&0{19+ 26, p?wsgq
| s RY = Br(sidetose) t 4 Prey (80

9 R RT) 4 APt af-Fp 0se
¥ o By § B4 QR Fp wsS

7 R PQQ* AL 4 96 . %y (OSS
DRV A B 2d € WS l

T . e = —




_#‘ﬂ_ —————————

Soliing Rescludion  of Ruece.

Ruacteal MLl e toticad)
L 2H=-Ve _I,‘ﬂ;l"*"f’j‘&—;
U e g e

F

B,

a= @y
SH=-ve EH =4ve
| _%}!:-—"J& S\ -Ve




0l B

o ey F N\ Bastys e
; RS TIRS N O T ATEET O
aﬂﬁﬁude_

4= A wso —t'i? COS \%0~03) t B Cos (1%0+03)+
Tq' oS L%G-Bq)

£V = | Sn6 4 F $in (1%0-82) 1R 8in (\votOa)t
&4 Sn (360-64)

rﬁ@H){(gv)_&
Dwteei-\__f)_ ,
Zv
Y (iﬁ \




Resolution of Force - | ,

e process of URkbing of o Swngle force
Indp Q Soverol e wWithout effect of beoly.
1ols oroe s Kneuan ads womon of forcce:

i 5’?*—%‘“& Pn.r:j: oP e mew.umi.t forcce OrT '-:-.mfz
forece s Known ax erolifon Rrcce -

Pj = P Sing ‘
Nagmﬂole L@l “\f’PHt?j 1
Verc:h*aml

P = Ps‘mm\-
Ry = P oosa

T\’\aﬁn?h.‘d(:l @J :\ﬁ;ﬂ?‘t DHL

Direction

Rl

Pofzontad)

|

{K: iﬂﬂnl \?
| P

=

|
o< ot B (ot

b

EL:




Predngiple of 'Rexdliction ecse ) l
Resodwing  fouch of resuMond Cormponent 'S €}

do WRe Sum of resolving Pestt 9F'p3 Pots Py - |
2

X
Mﬁﬂwina. Pock of R? = Resolving Pouct OF (Pajt /

Rexoling. Porct of (P9 / -

— |

% . P
lrwmaie Lowo of toreg "

A gl e, o

Any Hhree force ocking e o bedy  Conciolese.
Wnﬂﬁ;'\uotﬁ onol  olirechon rcee Swle of o wafdlt
mmﬂ% doree—std 4Ry o forece aken 1n oroles
and  reesulbant forer . opposite. in natusio -

A
e 4N
; -”7'/. |
,f"‘f\ X | | -
" g\_‘i}j“—* 7 ® *‘
£ and ?53 = P00 Force C Laken in @r(d@,l) |
e k : -
g R' = Mesuldond force vppPosite in Nadkune
P> |
Polygen Low of Rince |

Any S force okhng on o b "
.wlj o ﬂ SnL | M% ~Phcialer
Mognitude.  anel clinecHon |, guge Siddle oQ 40

Pgﬂ,lj‘jﬁ)ﬁ O\.ﬁ'\oﬂ% 1l 1_5_1@ \QDTQQQ_ ‘taRen i'f‘«fsrtol@ﬂ

onol - eesultont force  opposite ig oo Mirid. .




GG R = .Five Forcce (Foken n trden
-ﬁ? : reosultant Forcce OPposite in Nadus
Nogerd | of_Goreo

Tum‘ma effect of o Force aoout HRat ook
Momont of fForcd .

'S Calleol

Newoton - Maeker)
There ame +wo TyPes of rnoment

1. Clook wise momoendt
8. Ankiclock wise moment



W L [ W N g

/ A
: ’ﬁ / )
""J' 'ﬁ; . ' TP

d
/ﬂgﬁxﬂn‘gﬂ% m cho ok mamen{,?;)

’

Aﬂgehuc Sum OR 4Ce momenks '\JBLun poft_tﬂ_
about o f‘)ﬁ\ I o plw.n,ﬂ_zt s O,

M=o

7 Chlook wise moment g Couel 40 YRe  ands olog
Lose m™mornent. :

S =0

7 CLOCK wo'se yaorend -+ ook Wise Moment: =
7 CAUOCK Wise moment ¥ (= And elocly Wige ‘f‘ﬂ'Omel‘i):
5 (LW &+ QMKP) =0
2y (LW Q 4 (Pw) =0
7 (LWa = P
'5) Clook Wise momest < WUDW\ wWise ™MoMment
—_—— . 4 - RE————S




__—__———,-——____-___-
Pz Andd ook + e momend

| ez eroon wite raomeny
-

Couple forcee. i¢ oo Adafinest oy o Pedrc o p
eapad  Paratie) o vpposite fortee -

- F’

Wbﬂ&qmaﬁ—ieaﬂﬁ,

IT': P‘Ra
LOWerwe
P = opplied Forcee

A= Arcn 0P 4Re Forece. .




Dy

|

| eody is Rnown o Comnpo

At QoK WS, Coupie.

L T RN . — P s 1

Andl CLOOK - us\se,  Couple a.bgm;js' negoXive,

Le \
: ,J = |

AT

P@\ﬁ?mp Treansmisst iUy
D™ stode Ced oution 0f Forcoe Franimg,

m'a it Lng of  cLethom :’c&wwfn ouk dfe. oy

bodyy-

L

f,/‘r
Ry

wc&ﬁ Hon of g’_\mﬁg‘:—d |

Rﬂnllld‘“}ﬁ UPJ FOB.'_LQ. '\ﬁ.‘\:ﬁ_ OL ﬂ-,]nta\g.?pu_c_e_ @nﬂhr&ﬂid
Sition OFf Foree.,

Tt T‘cm.chﬁ«:j UAeS  loeoay |
Complicates, se. Td48 el Veruy

.'f; b li: \
4 L = S ) /l
{ .-'\"‘j-‘,_." —— - F il
p II{ I||..- :f‘l\‘ "‘\\‘_““- LY Q |




i T T
' -1
@ T® two terce TIN ancl BN m_'l'-,ﬂ*d 0t a goint Finol Fe,

1 | Yesultunt foree « QR Abe m"rﬂ[&? bohoeen o Forie

@Dl T-ﬂ'\
(nfven dadoo hg
Fll £ -IN /11;!
Fy = BN : s
8 =60

Mognttucle ( Resultont, forece)
T(? : \IFF"t p?l'l"apl_Pg wsQ

| O E®™ a1 s (80)
| | R = el

I
i

@ Two forece HOWN and "ION ok o Ooint | find 8o
mogritude. and olfvieckion oF ~peMilband Grce D€
FITE\.‘-L EU"_T& ’C‘J‘::.-JGJJEE{] {—L PRra]! -l:—br(_LQ Lw ’ ‘ -
__(:J_‘ﬁ'fenolmﬂﬂ = ;
F\ s SoN ' y
Fas 10N N
R {rongitue) =9 sz
X (Dieation) = 2 . D \SP
F
8-1$0 W

——— e

(oso— (magnitude)

]

T\ PT4RZ t 8 A 0 on
=\[(50)+ (10" & 0.0 (o8 (1£0)

Tl

Cose-\ ( Oirceckion)

K= tan! & Sne

_- & -’L—?.g Las




p{:: .iﬁnh‘ 10 'L”a'um";D
: %0+ 710 oS \SO

I—o( : b\ oaﬂ

@ Twe Foree AON and GoNn od o Po'arft cTF on
ﬂf'ﬁ\ﬂ between +ulo e, 130" . Gad '\ﬁann.jmw
Onol  clnechion of 4Re  weaulbont oo .
| tvendlactn.
Fl :.D..ﬂl\l
o = Gon
© s 1207 T
R’ (roamtude) = 9
A LD':-EQQHQH) =9
We Know wexwultant foree. .- ooy
RV a2 2Py COLEO'
2V (@ +(60)*+ 2.90 . 60 - cos(iz0)

i:" = 6%&1@

Cose—y_ (DimecHon)

o4 = fnn-l T4 3B
\D\‘tpg pe

=tean™' 602n(20
9o t 60 Cos 126)

!T?{ = 4 %]

4
D r,};:-‘ﬂg. rgle between Hwo Foreer Mo Pmal e
rogritude ool - dfectipn  op e Foutank .
{ T 4Re for e ol Atny Angl 20 .




(s\ivencata
F‘| EIS'N !
fg = 25N

e : \"1p’ |

2 TR UmagpitioleY =91 e —
A LDJ}IQEQ.'HBT?) » .?' | ’ ;!
CME -I [ i g oAy ’

We Know *:rez.uuuat ﬁ:rttﬂ
iy

T* \[41“'1.1 FZ?"'IQ Ft F’? f_nsg |
\[@Y)L-E@f)’ﬁ QA6 B waQ“w)

L‘?: W naml O

a '|ﬁ I T
Case ) { Direction) 4
OK : fon~ p&&\r\g 1 - I

A6 coso!
Yon-t 25 Sin 110"
ACH DL C,D.SCHE}) ’

caa

T vowdt OF 4wo force o 232N, e angle
between  two  force ?Cs'”? _ Fm:I -K:ie Forcee IF

__ﬂ*,___'_._——-——J'_ "‘W‘F 5 0P R

————

Cﬂi"‘l"?ﬂd‘ﬂL T;}ﬁi . ’l-
R= 253N ba 2B
© = ys' <
?: "."SJP_\} )
A
T 2 ? - 'F"f
Fﬁ? - | 'I



9

Wwe Know - A X .‘
sesultant orcl |

R =\J Q "i‘f::?la\- QF".P‘Q Cos©

R GRICLAEl L-SF - W08 (us)

5 ang =A™ aash 4 513¢

% 259 3 et ()

> 233 : VA2 (%21
I LE = \)(_59"9 s

R

7 e ;JS“-B"I r
?E'—‘- 100.1\1\11

Now
fa= LS &

_ s1Ex00)
| % = 1506

Te wosultankt of Fuwor Saual Forteo ot o poink
| With an ange . Go' berweon Kem %2 1. 23N
e ﬂnot 4&«2 mo\.zw&hdﬂ_ oFf el foreo..

Ghrgnglm
T‘T}: P? »
g = @0' -Eg, | )
‘RZ‘ lh[f'.E,Q_N - | .,_,?}-"?
,;x/b-'
Ey= 9 > b -—?;,
B



a

W Re
e 0 Resultant forue

b oV FRA P B0 g O
T\-39 =V €44 P}# 203 Fy Cos(eo)

51100 =\t B ws(60)

31138 /G (148 0SedS)

5 129 = VRS

:) 1 2 = F.?ﬁr

- - T3 |
= F - ;
) 2 | V:B .'I r

.)m

Now

'F|'-“-‘f:2'
So EFI s&gaan

force Oute aﬁuﬁnﬂ& ot ane h_qa,{é 6" loohitens
thon dhe Toywltost iz Fon SR e Poree IF

Givenalado

We know

C feawllond Rree
R=\ 62467 t af - fy oo

2%’{9 T(@Ma TQE"Q_FQ CDS(&:C;]q

N on :\[HP-? L Ery At anclom)



9% =67 (Y4144 cos o) |
) %D.__\fp?l.ﬁﬂtgjﬁ_.- e AR
z) %u-:{.Fal i g 1T ol

} b 20 asml

NDU} -.g.;r : Q-E;‘! :

T? = AKX 55 2&N
‘T:l? = G&"“l‘;r\ﬂ

The  resutnst  of 18 Guel ke deking ok

poink O an Gm?ge. \20° Ledueen Feom Ti& 7.4,

Birdl e  mognitucle of Qm:h &“L‘l“"i
[ﬂwmohia , — T??T

-

© > 120" . - %
SR L 3 R 3L

% 2134 :m@-ﬂ”)j
P AT-2Y :(m'
> oY =\R? (2 ?WN“’U
9 &1 Y :\[T_

5 a1-34: &1




"2 MNBY = FR'i ~\ow
7. 8

S R _
| 7+ avaan)

- To fowece act an c:_ncaﬁe of 128" ¥o Liasaer Forco
LS Mond Mﬁeﬁv_w_ngﬂ,m
40 4Be Smallet _eone Finol ¥e smallex aTs.
Giivendata : | -
‘=0
T = Hon
AW )
B=qo 7 rig R !
=3
&= Pix
=2‘ 20" = Qo+
= 2090
» X = 30

Now e lqﬁmo |
2 _:ﬁzu.n"'l ?&? SN
| Fl’fp,g (o8 8
. B g
\ W&Ejma@
> dan 20" 2 Sidi20)
Yot co
p Wws(120)
5 ST = B (0-%6)
. “o+t -F‘;?: L—-o.{;)
7 O § . - |
| : {L‘\U' D'ST.?): argg'%f"
S (051X U0) - (057 .xu.g—)p"‘;?t 0. %6 T
'“7 288 - 0O Qﬁhﬁ?:‘ E‘%‘GE-?
» AT = @-&g'ﬁ;# o.gg'ﬁg

> toana




& B ‘é';‘; (0.6 +0-2%) 1

SR R |
5 B Ry s g RN
e

Tld e Angle. botween 4we equal foree el
& ooy Such ot o Cquare, oF P, O
Sy & Sel oo 3 Gmer of R |

M |

Giivendata . i 7 .' |

R=VAE R 261 Fy 036
’?P:l‘ - +F- 120, €, s
?Rq‘ = P'L_,kel..-t 2C. ¢ r:-_,n?,@
2R = Pt laaces)
»RE = g™ (3t 8ws@)

5 &% 5 ge? (it iese)

:}‘ht{q* < .RPQ'_G;Y}-@ » ~=)




H 1S = 1R o0
f,? \- -1 7 (osd

=) Qg = LOse
2 & = Cos! o
;}igz '@E}_'L

R
Two force ane oo+ c'.'_u:g_,,amate A28 4Re biqaes
Pree {3 3oN -Be reedulboand 1S Pd't-PeﬂdJm.lm{_—[-o
e  Smallet one p1ﬂ.91 —‘r&a, Sma.llErL oreo .

(le en ola:lm

!

© *1233-
- %N
R 1E3
B= oo
6: R0 . F?_?

= 13§ =XAa0

2 139-Qo =

? HE"_:O‘; __
' 1

NoW  we know

A= o) :F“?S'm‘é
T o

We* = ‘on ??31“9 A
AR
?@Mirjim@
%’@*F‘,o CoS(13%’)
) 1 - p—? (D 'TD)
L-*o ‘“10)
? KO Q, L—~m *w) 2 P? {©.70)




) ¥0- (a.'m)Tg = ©5 (e.10)

"} R0 = {}.‘10"{_2‘;’{0-"10?;
Y Q6.0 +0:10)

Y e 4nT

Jpf s 88

! © i

R TwN|

g " Od;nam' oetween 0o equal Force agk
oMb of Ao Lquore  of GG

Priccluet.

s equal 4o the  Gun

Ji‘:\mei of ‘L&‘@'T

S
(3

&{t\rendm:lu__ R
©: 9 > 2

w
e

~J-
7
i
-
N -
P.
~+
99
%)
™
=
Fe
7g)

| F1e%4 2p% (pug
TR : it 4 qwse)
7R = fr(avatse)

> RT 2 2% (1t easo)

PR 2G|~ - -®




Now eq®-® ancdk @ we 1%
q‘;‘l < ;11,‘:1 L\*CDSG)
s Y a1 +eose)

~ % - (1_&@59)

3 Q- = Loe
= 4 =tos®
) ©-2,00871
= 9 o’ ]

The  resubtont of oo Squal [force M"ﬂ"ﬂ“’k

a PaLﬂi‘i‘, WG an angle: Go between +Rem is
0N “Fodl  iRe. onenitude of Foreee -

Givendlata =Ny =
= A
G- ' F T
S: 60

RV EFtR% af. o 08
7 30 VEHPL ap F cos (o)
T 89 = \P%ELt aet cos (o)
1 80 ge% EAR L8 tes Bo)
*y Q0 = \(¢R L+l+!) |

e




)
J

20R= £ Vn

7‘? P:-—%F;’ ; yet

e =2 o

) _"‘-'.-1_3 ; )

"?LP: ll-?é’N i 4.

We  knpw g 'I

T
?ﬁ:'\i.%ﬁm'

S Y Bl N

1200 Lnequal FD"'CU?L inalined 4o one. anvifer
Ar on angle 120" howe G resultont
| FO"‘CCE_ Th.! &N U:‘lhiQ.D'\ mMmakes Gnr:magp- of
30" Wi one ¢ c‘fE,CL F:or"tl& F‘ﬂ'ﬁol e
mognitwele.  of +we foreg.

G
SRS B)

‘4;-1

Hf:n'wendo:ln " ‘\
& £ F b2
©:=120" ¢
R = %6- 6N
X > 30
e = 9
Fa’z 9
Cﬂ-ﬂﬂi-l__: |
we Know
R:> & ~ (_:P? %\1'(’\8
[axe¥a ws@)
:2 o E?-‘? anQ
A6 dots



= Zon 230 : T gina0) '
T4 cosli20)

% don 0 - ® (0%
W46 (-05)
W F
AT (-9
5 0.5+ (P& (Cos) - 0 86T
2 0?"[?3_? 4}(0-?’1 x-g,g)‘?? = ‘9*%6%? £
as 0.S1F ~ 0.25F - 0~§5E§
5 0.51R’ = 0 -%6F3 +0.2%F>
> 0,51/ - > (q!%*n:z% 8-2%)
’ 0 TR = & (M)
BN\ P

L OuER- L F

2
Cosc-1)
We know

Rfmiﬁ Q'{:“?-f‘:; msé
2R a1 & 285 T (s)
7 R \CRA T W (ose)
7 6.6 S CHETI R R )
5 %66 Wuwi |
i) R6:6 7 ©, (1.2

o Gyia 1 BEk

Vs T




. et

K?‘?: %0, 06N ot o v
Now P? "\\‘M P‘U—Qt‘“ﬁ eol D) . :
T oAy

2 AXxSD- OSN

Mo @lw For:cg.
a¥ an an

I.|ﬂcm1{2.g'lf 0 one” aﬂﬁm

e W h | 1 ,

0N op 40, 'F-‘o::l:\ﬁp..m ‘angle uFﬁ"m' O\ ¢
forco X inel 4Ge rougalfude of 4,

W i A

©:130" | \ /

R UL N | &

X = 0% : = e

Eﬁf‘? s S R ‘—_‘}-—3

Coﬂﬁuui"' ?
We  Know
A = dan! __??S‘m&

J Ijﬁﬁf’r"‘?_(@aag

7 danx - Ftsin (o)

S I N E

2 dan 0 = 02-(01e) -
?*—Q("D-b@_

I T IR B (0.1e)
| AT (~6. 6y)

25 a-ﬁﬁ@r&’(:‘?ku.mﬁ 5_\;}(0.1@




]| ©

&

—llOks ) |

A \P\iga“‘fm

-);;1'1‘-1 £-% 1.15F7) = 0.716F3
5 AU = G i G_“"‘:ﬁ | |
.) g.1qf7. 0‘[6?{9‘{11?‘2} ‘ ' ‘
Ny RN T (0.16111F)

-—a
H WE 2 951
SERY

L
7 TS aw)r?

S\ - 0.1 F‘;.J

Coae -\
We know

R =@ *-7331'-.'9 T T cosd

7 166 = \(o Qi)lleL_F?{a 0.91F; Fy CD‘!-LIE':—;'}

Y Y66 \{Oﬂ“a% *PH 1.82p% (0. &)

7 16 6 “\(Fg UJ Rt 4 187 (-6 .6u)
7S '@U%‘&wxe) |
U6 & < (A Q- 6e)

7 U46-6 - _Fq_m

7 Me.6 = Fy 0wl

2 P = LllGr"E)
L% 0.%|
2 &' svcan|
Now
Y - 0. qa-ﬁ?

== 091 r 1.0




~u
. \
5 e weultant of 4uwo equald  foree f.’u.hnﬂ aX o

Dot oW an angle: R0° lophwee” them 1S 3o
 Beal Abee rmﬂnim 1% ‘FB"LIUQ--

RMM forcce

R= VEEAE2 420 & cose
o *\JH?LF??-JF AF- T s w)

G e

2) R0 : =2 +g?*_{"tar11)

=% %.e ) 2 '(ifd‘lf.’:l‘ﬁn.ﬂ)—

% %0 VEI %11 0.30)
2 %o VET LR 24)

‘2 O = F VAa.3Y
23 £ 1) 30
? \| 23 Y




T o i |

S BN 16 "B\k‘—s act qht: rc,fca&:t‘ _ Ce r‘ra'iﬂ w.ﬁ-'.ii re ﬂE.ﬂuHMd'

1&!:‘4': i 40D E—gﬂ'jm m*iﬁa "Qﬂ' ~%I’Tﬁﬂ?f‘\ﬁ?.- m, “—Pmlﬂt
)

15
s VAN Bnd e 400 torece ”ﬁf‘
mmm
S |
' ge = Q\D‘ |
Ry = 12N | i r»;
3 il Jook il ol g
Ry = VAN
e P gie g
Fﬁ;’:? Ik _r.' : "
Cone -\ :
©,=0 ) o
Rusan
We Know |
& \JT?’l.mﬂ_t B‘Fﬁ F7- Cose

R ECRR Y msu;})

L/

2> \a = \f At Pe IS aﬁ..,p? . 1
'? \8 ng T AR Fy
\{@t&_,)l

} Q= 6
:) L’F\ E L&-—Fﬂ = _WCD

J -.RQ - V113
we Know

R-\A™A + 261 Fy CosO
9 VT2 = Ve2AFE tag,. By. (oS a0’




Now

'—'3;"\3.':- plm¥F3‘t?P1.pa.O ; '|
=5 ar- F'F"tﬂ?l

5 1% = (15 ) Fy
2 A= (W -9 la J(f;
7 TRz WMUES - 4R A

7 -3 £ RNE-au 2 0
> 1atag-aus =0

S
’-> g""{_a_.?_.-.'a\upgto

X
2 264 G- \2fy = 0

> WG a.6. £ =0




'.E' q

|
=l

_==-%:£§%

ol

(ntvendlata
e, :=0
Ri= &N =T

Rg: VeaN e
©p = Qo :
A= 7 | R/

PQ'=?_
Cose)
we Wnowd) p g <

R= VR4 & aﬁ-‘:a_.-c"s:é
18 R85t are Ry Ls©)
YRRt af-fg- 1
3% =\ Prifsy 9. Fy
i T \f@k Pél

R= VA 4 fLt 2A. f 3®

ok

R 2VE-m) ™+ Frt 2.(5-F) Fg. tostao)
7 (2an - V(%-fo) :4 £y + 9 §-Fp)« Fa. O

5 33, :@4 R a(%-Fr) O

3 22 (3-0) 0 -




23 ¢ G%P \sf‘ew?
7 28&-= G‘-Li-aP?—IGP?
7 64-dR+aRY _lafy =

7 2%t 20F-166 =0

9 L6+ B @f =0

P> WhE)™ a-u.fy=o0

} Q{Pé"io
‘) ‘v{ﬂb Uﬁ"
‘? '\{P‘?"‘O‘
Pouin

?M'

Now P? Vaduo Puihn% _qu‘rra)

Ky = -,
:) F’..l‘: %-l.‘
AT




8\fjm o cronritusle AP RERLATen of 460, resulfort
DI focce i€

) AU mmnra 20 'towmo"s MNoreth —eost

(3 20N making  ys” doords | Wes¥ - MNoredd

| ©) " BoN invouking: ot Howdauels Soudh ~destr
™) 7o nn!aﬁﬂa 60" Aowowold | Soudh —eost.

i
_"':'_;

G{.{umdﬂa, A i i § i A rql o - Jl\ .i.vﬂ-__

Cose- QHmSz_m’mi]

Sus B w0se 4 AL 0B ( \o-83) t 3 08 (1 R0isY)
AT Cos (369-69)

4 cos 20t SD/HS (1gD-US)teo e0s (1R0t4¢)
+ 1o cos ((266-60) 1

- [Y Cos 20t SD cos '\ 2% 1-6*::: Cos Raod
10 COS EBU

24 = -32u. 19N




Cowe-\ Q’:M@D £ Lo el q
AV gqn 0+ 7y sin (\0- D P,g &mum%
‘tﬂ& Sin L269-84) ... e 1o |

= @ &in 30+ P;; 2n (180 —ur) t & sin Cléﬁarm
1\7':’ \n (20~ Go) AR |

o U finmet B0 2in 125"+ 50,810,880 4

10 <.in GO
\é\‘.l" 56 . %ZbN\
thmhmlﬁ.

R =\Ew* 1 en)* |
=\(2u19)™ & $6.55)

& = 6c 3an |

Now
ZH =~ ~\Ve
ZN = -Ae
Kaegt = 130 4©3




-—,;; The G:U.nm‘mn& force X at a Ponl

& V) 20BN relineol & 357 Yowasols 0ol ~East

(A) 8aKN  4ovnsels nored?

@) 20k inolinest ol 0 dowerds Noredf- weak

\ M) BWKN  wnebined 8T dowardr  2oudf - weat
Al Re  magnituole ool elftection of the

reesultant force . AN (e,

(Tivencloto

-F?? = 30 KN\

1t 3% (S :

T = 2K N\ oo

92 = QO & f e %0 ® 7

=7~ W 25 £

Fﬂ I 3OKN @JE} . o ':.J‘{‘UE;
93 - BDI . ._qf

7y = %N |

Oy: ag’

Y& (-ve)
_(ose (Horzondal)

éH: TD? Cos © {TPF; CoS Gy 't%? Cos L'L’%E'_Q@g) —1-?34_}
Cos ( 260-8u)

= 30 (DS 2T+ 23 oS 90+ 20 oS (120420) + 23
| s ((\Rotas)

= 20 Cas 2Tt 83 CA 9o+ 30 Cos 1SD t2353
Cos =08

Caze-) ( Veretical) '
: \ A ) : -
2\ = rﬁ?Stn gd?‘;"sm'@ﬁ% Sin(L1%p-63) t Ky Smﬁ%ﬂﬂ




= 2oain 3%+ QA sinqot 20 CO¢ (CI¥0-20) W
2o tn (120425 N i

. 30 Sin BT a8 80 Ao 130

R VT ' R

Lol \SOY 33 ¢,

1‘&3!]:_ Uo. ab K’iﬂ |

Maﬂr'ﬂ dude
|’ R = /(g tiew™
?\ft:a\\.m)r’jf Yo .g@l’

\R5 .51 m\ :
Dirtecon
0 = dos \ &Y
o |
= gou) [HO-B
s
. 5819
i . LEJ - S
MNow

S 2H = -3 B KN (-ve)
4V = Y0.96 KN (+ve)

: Q(Dl.f_j‘ = ]_%-U__@
= ‘.‘EG—S‘&,‘-.‘Q\
191 9%




L

) 1sy Inclinedl a 26 toudoesds

(3 UoN™ dowoodels  West
() TN Howards  South ~werk

(vivendactal
& =\SN
S = 30
= 4o
Ep = SV

T TL& Hﬂmﬁrﬂ Forcee 'r.LlLﬁn‘a otk o po'mi,

Moredb - Coul

M) 2on  inclined o 500 %u.'}-cmd.l- Soudf, - Tark

A N xve)

e

-
130 : 5

F

- asn ¢

| w
83 =ugp (o
Fy = 20N _
8y = <0

Cose-l ((HowT zontad)

1 & cos (260-8y)

f Cos (2p0 ~SD) -
Cos (210)
Cose-n (Vesthieo)

SEn (2%0-Sy)

Wg

2= 0 0SS+ T Cos (1%b-0a)+

=
Li ve)

‘f\Sj*‘JL‘j

o

=

2 (PS040

= 157008 B0t UD eoLo + as eos (1kpau ot 20

LSS CoS 20 4 U Coso Ta5 s (23520

V= TE8IET sin (50 -8y) +{3(0s (190 +84) +



!

130 sin (B60-sv)

-
S

‘1
\S% 810 30 +ug sin (\¥D-1w) + AR B U‘m

1 &m.%’mpsm 0 £ 5N aaﬁza 'SmL?;u})
(:‘I ol £ O xﬁl\\

R=\(EW g

Ve (a316)"

DL

B’lﬁéﬂ;ﬁ“uﬂ
e
* tar)| 733,19
A+ 59
- L& (!
S: a0y
Now |
M= 4 5999 (109
é\l = ht?ﬂ} 'l(a—l‘ (_h"JE)
&= 2eo-¢
-1y 391y
- 330.95

)




@ |

=%

Following focce
Q) BON ot US Ao & ka& -€aat
B) FonN dowardd reck
(P Gon towards Soudd - west
M) 20N “towdards South- Gosk
Brel  mognitude and  al@reckion of %o Mewblad
Giivendota TNive T
A= 8on
8\ = \wug’
E; =SD
92 = Qb
& = Gon
Sa = ug
& =25
64 = us

Cose—\ ((Hocizontol) | {:{Lj.
EH =

= "
RTC0sBy 1 657Cos 85 +7 cos (18046) 1R cos( 360-5)

= 80COSMD +50wWSA0 Fbo DS (1%0ty4g) 1 35 cos
(Seo—-us)

= A0 CoS UL + SoCesq0t Go ws@g}% 35 tos
()

Ho= - 5SS N

CQasenl (Veredicat)

EV: H $in B 45 SinBat A3 3in L1 %0A8) 1Y Sin(360-0)

2 303INnUS+ 50 S \noO+60 91n[1@!]+'—{5)-1?:531”
[ Sem e |




E

g A
T. 2 30 49N US4 5o SN 40+ GO SAN 9«‘1}‘+ 25 50" |
25 '

1 Eﬁﬂ: -3.{)3:3\
R= \\er) 4 g™
Ve s oyt

Dircechion ' |
S: Ao -@L\ 7 | |
ert | |
- 24l \HB.BB g
|l e
\®:= uYoeu
]
MNowd)

EH = - 3.63N (-Vo)
v 2 -3.02N (=Ve)

“oar = Teo4 S

= 180140 . ey

F{;‘; >3m0, 6y'|




[

Petlewsieg - Foreea
U) Qs dowarold  noreth -G oot
@ 2N Aowards west
() ceN at ©Y duwordd $oush wesk!
M) QAN Jowoeueld Soudb
Brol  meygritusle ond olEneatio N of e “rosciubion
Forece -
Ghivenolatal
= 95N
B, =us
_F; =
- 1%0 _
= 6on SRS v
Oa: &5 i =
R = aIn il
Sy= A0 I =
'S (\.’t)

i} E\NLWE.')

“s’

(ase-1 (Hord r_.nmi'al)

ZH= @ wos g, + 6 Cos (Lgp

-82)+ s eos (\toks
) oL (38301 Q) :QH

= A5 008 Y5+ 37 Ls(\%0-1%0) 165 (02 (1%04 &5+
A7 Cos (g0 t210)

= A5 C0s US +31008 o +go Los(238) +91 eos

4%0)
|64 = 66 s9n |
Cozo-y) (;«Jﬁzrc.ﬁo.ol)_

e o) ol
V= 6§ EW’?@, 16 Sin (1sp-04) + @S?n Lleﬂ-tgaj
T 2in (lap40y)




= 9% 90 UG & 271 Sin (\ko-\%0) ¥ 65 €03 U‘Eﬁ‘t%)-‘
A1 oS (\%p ao) |

= 0% sxn.uu:, 497 %00 t 65 S 235 1N 005%50)

\:;f - ua aAB N,
f W

R= \JEr) + gu
< \(6e -z + (e a3

R = 181 G3N] ;
Direchion

S : Fon” \/zv

’kam o .43
66

\8 = swot]
™Now

ZH = Sa.van (tve)

Wo . 9% (tve)

Ay
WE%‘-D\’]_J

AN
=
1




F«uuum'mfa Ot el

Brd e magnitude and  alProskion of e reesely by
force ¥ ~

Q) 0N towoarold  Qaat

@ 115N at 95" toWasdd Morcd- ot
3) 135N 4owdasds  norcabs ~ west

@" CoN at 25 towardh  noredl~ wWerr
() g5y ox co- FOWordd: Soudh~ ok

&ivendoda
B= 20N
S =0
*;?: SN
@Q = NS
B = &9 12N . s
Sa = Uy ve)
A = son
Su= 2%’
" = asN
O = 80"

¢ w ﬁﬁus@m'ﬁ:;‘ws(m a4

=0 Ws0 + 1B 'ws 3¢ 4 |ae Los (%0 ~ug )+

G0 oS (1’0 -2%) + A (OS (860

\gﬁﬁ-: *BO-Gﬂ_\i

*6&)




o b

Case-\ (Veretical)

Sy: Wsing 4 sinby @ sio (Ao - -0 AR
Sin C\gD-8y) -\@m(’ﬁﬁ Oc)

= 20800 & 15 &in 36T 13 WS Clxo-usy,
" @o s 1ep-25) + 25 s (360 )

1 QD Sino 4 5 h B+ 35 (o &i% 1-
60 RN NS & &S gqﬁ"&:dﬂ i

| Tgo = 284 aun |
"2 \]@ﬂ)it [éu_jl‘?

i (T IR
Kg--a \5% . 50 ?ﬂ,

. FDfirL@.l‘_ﬁnn
©- &D.h_l K é_'\:"
7yl
-:.-t;ln"'. 151'31
=0 61
F\E;"L ‘“-“ ] I\J‘ﬂ
Now |
£H: -0.64N (~ve)
V2 1S1.8Y (4ve)

” Aper = (F0- ©
" : |%0 - W4T

e ﬁm = \D%. 52




-
towce \ON ;20N ) Mo GOy EON - areo

L o\
W\SLL arn. of' (0N ftle:(._l,u_l_llf’( Lu;rmfj AR 0 !Dﬂ-mdﬁ' "‘Q\j.?_
offere 5 anqulart  oo\ds  daken ia

cl,l,rt_l?_llhﬁl"l anel o A rude, e .-1@,9
| Fnd Qe mMaghi

fOreee O she@da i %-ﬁm ;
| GiVendladry |
fi = son 185 =0
2 = GaN | 8, =20
Fa 2 BonN 1 B4 =60
Y =Esn 1 8420
e = GloN, 8, =]20
Fg = 16N, Bg ﬁté‘ﬂ-
R:9
Aoes =7
(ase -y (.Hnrc?ﬂzantnﬂ

Gﬂ ‘!ma 6n ool

ofelest  Hnd o

SV : B sias ey

&1ﬁ®e+ {33 %Q_‘s‘f P\-] fs |
-'(P;SanQE-T ' o ) i

* 50 39w oy 55 250 20+ @o S1n €o4 65 Sin QD +
&M




\éu : A43. SBN\

Magni -tudle
REVEY gy oo
A1y E“;* cef*

R= awwen]|

_Direckion
Bz ant [2V
SH
< $ant |AMA. 5Y
al. 67
= %"3;,%0[:[
MNodd

ext = a6 (tve)
2y = aua.sw (AVE)

Aoy oz O

1""&& :@3,qa\j- A




&

forece O DON, HUN, G6oN ; BPN arco '
mnau-lm PO af a

|

|
‘llﬁ'ﬂﬁ On  onQ.

npaulmn hRMOAON . A0 0 sretls Ko

odfee 5 m\auloum POk daken o Orolere  FHnd 4o

darechon  ang| rmT?‘cunlp; of X reeMd et Fche

o
—Q’ N, Bq=30
T UoN, 83=60
FQlz e 84 aa*
— 2
= = <soN, S¢ =120

N, 8,20

_Cose~l (Hodzonta))

etz T eos® 4P cosiegt Falos 0, £y cos Syt
W osogt g |

= O30 ¥ 2009 20440 0pos 6@;;17@-5.{:13% a0t
=D cLON (90 ¢ i

0 R 2 )

Cotd ©-1) (‘Jeﬁl’\m@

S T R L
Sv: 6 Sing, "TP; 10 8o ¥ P; SinBs t & 2108y
"1“-_&_2 S‘lﬂBg— I
= \0 Sin0 + 20 3in 2L UD Linot G0 SN A0t
D AN\ 90 :

2R




QLHJ‘“%@ b 5
\FL%@ ﬁt;wﬁq.) . Sl 7

m‘\ GBN] )

Dinesion

9= tar! \%l

o Lﬂ%'a&r}_ ” JC f\
\ay | v e

MNow
2y = V1% % Civeg) itz el
e =80y (hve)

Rogyr =~ O

E/%“-i%q\l

Hnd  Ahe g 0y Vude  anol
cL:rLehq_h .
S IR oN of -%Qa veeswldak

in pfnﬁunﬁ, - 2
. oD
M‘YEIMB, ) s }_ \ﬁr
a
*f‘ ac | ©=0 o [ s E
®' =20, 9@-3f3 I A 60
@ = 90, Ba-=gp

ﬁ‘?"@.@q’-’ﬂﬁ E.\/{J.a
: 3 (=)

Fé = %0, B¢\ 50 ° =
P;.'Owt 6 = 15D

ha



. Qse-l (Heq@zondal)
e SH = ?—‘?toe.e.”tf‘; E?S@Q'\'_b?,éﬂﬁ%% ;

_' Mogntucle |

]

Alcos ©
i : : h\'*
@C-O?»@g_t & Cos®q '

= o "
A% ) O+ 30 ey 30+ S0 o8 60 466 s Ao 1
%0 L\ 20+ ap QoS \SH0

|20 = e qen |
2V

Caze-\
B in o 5 Sin

—

Sy ¥ & SN+ Al 8in Oy Fia

SNOst T sing,

id
.

= 30 Uine ¢ 20 3 204 Se
W 31N 0o + Ao &in \50

‘é\f: A28, 58N = hY

A =M

Sin Go +Ge 064

—

A e e
AVeue a6 1(asa. eay-
\R 3 am.’aﬂ

. Dirtes Hon
| B T%u.n“_i\fii\ . _ﬁ@_
, EH_ ) SV 24233, 5% (o)
> fant | A22-SX SH = -
= | 4e.9¢ (- ve)
A
out - ©
| €= ™5y . = A€ ’sg.
I FM: Bl 5%. l



© force SN, ZBN UEN | 5EN 6% 3N B

ClL-&'ma- Q. m\auln.rc. Pmrdtr Lﬂﬁ& rm&m h&ﬂm IL{
'\'Mwndcb e offesc G %ﬂ.w_ mg‘*l‘l“ "E’”d?itq%]

Ecu,o_,-x Q,m&m n&al)_

é—\:ﬂm@w'c@cggg%g@mggﬁ Eﬁms@ﬁﬁﬁ?ﬂ

LOS O ¥ ot S |

= A5 WO 2L 98 16 T4 (e re,én S8 @3 9
T ws l‘am T ® um 'S0 -

\__‘Li can |

Qouse ~\)

é\t = @EFH‘%L %? in E}Qr\ @ S\nﬁy&‘-i‘ pbl E':.;ﬂ O¢

—_

Q?Smtg-ﬁ- 25 Sin 304US Ginep 155 gind
185 9:{“ \'ao % g Sn180




RoVig)taen”
= \(205.86) 2+ 1 cn)

vi:‘-'— LTSRN 1

Diecxivg

-

Tt

o
o)

| > daect 20924
| \hLQ-B‘-{

1 . -

| e ]

| MNow)

| S M= tiq.ey
9__“-.? Y05 AL

Kot = ©

. % BH.5%

{Nm: T, 53"




it

’

@) T prackice s ok by e Fforce P AP, %P‘"ﬂh
Pl anqle betoeen Kt firce and Susmq g
Sewond forcoe and filed forie
oureth  forcce ane 60’ 0% 150 - QPEL'*B:! fing
o mo.ﬂm*ud,e. anal direotion @p o veesulkond,

|

forece-

_Sletndota
-ﬁ}: P 8,=0

i

*'rtwml forece and

Tpeap 60 -

ﬁiﬁ@ STERCe)

= Yp Sy =60

(oze-1 LR
‘R {luee, -tF:o Cm@,g%
@:&:r-@q)

-

(360 - go)

= P ((C030 + 0860 +2V3 tos (S 6 +L1F;w~‘- 300)

_ Casey V) L2 -PE

2N = Tsing, #WS*HGP + Qg, s\n (\%® -9)

4 F’ Svn (260-By)

=P sno + 2P s\nbot 2/3P S| HI'L'L%'B-BU)

T 4P sin(260 - 60)

= P (8ot AsSinGot 33 Snis0} U Sin 300)

[é?: s -‘E‘eﬂ

P w0+ aP cos6o %5{%? G180 -30) 1P (o3

Lo (180 -83) HA) s




P woidude

R \Jigry g
=\ o:-5) " o -%6)"
— 00a°P
Fﬁ@‘ibﬂ
© : fon

gN

m————

Ay

. __4 ﬁ"%e
Ry

e
_Now_
4 = -ve

ZN = Ve

{8

-~ \%0—~-86 -
L R0 AP =

Xoet

Yockicle s  qut oy
uﬂta—\ﬁ_ between -Lom 1 b
'ﬁi‘fml Fo e t 3rol anol '«-{"“E‘

respectivelly  fFind e,
Re  roesulbont Rrue |

__G\'weno'lc:l'm__
Fl=6P O -9
1?’ =3P 85 =m0
2P eytrpo

i S VR TV

\F0- 1%’

e foree 6P, 2P, 3p, 2P 0o

moam‘ruf:»l@_ anal dinedkiony of

@rd 3d foree ﬁ“dm

forae "0 ' !
are. 10 1:.50 I 4o

T '
] fi“l s - l'-ﬁF
' S (2
N
N AD J_"'n' i
o 70

Pl
- T0%60{

8, - *:réf\' v’
& 'r.l
FI’J’

B
Q-0

S
f
F'-:ﬁ




© o Case -\ LH)
St W SO, -'tﬁ;’ms@? T?ECBSQL%“QQI
YR cos Ligp 164,)

= 6P s O4RVDP Cos ot vp cas
&v-69) + 2fos (L ¥0+%0) o

= Pl6coso tadeos 0} $eos 1901
alos aen)

168 =2 %oF |

2« B S0O) 16 500yt B sin i3 -0s) + Ry

58 (lanig)
=6P sinptaMP g

104 3P ¢f (15D -60) 3P e ivvigy)
| = P8I0t BV2ege 1o 4 ® 210180 + 9 sin 264)

149 = ® aﬁ_j
" M.g.ani '\'U.dQ_
R:\F@H}&'ﬁll

Dimteg fion How_
= ZH =
S Aax! < - R
s £V = Yve




A 'h&uwﬁla abe hay it sides ab- Yormm
'K'“m&'-" C‘LI"F" Sicle Lt = Bonm l::d.nﬂa ?gg',ﬁqgjlj

dRiee  forcce. of  YMON, Son v el ok “alnd

,gicip_. of abioe aml Q. "G"@Eﬂ_ﬁu% PJ;M L.
anpl direeckion o€ «0o. reeawd A o,

Gyverdado,
AR = Yoram
B C = 20mm
R=AG = YN Ctve) ©,-0
P BC <o () Ggap

Bl A= 20N (tve) ©5-5

=7 NowD AARc
h=\ FEp ,
Aoy Hut0)™
%00 11600 6y hice g
\ b = 50 ram ‘
1 sne - P :
3 <

50
Fﬁam% = @. G—l

g 0059: ._E.:’_.

h
= M0 5 e )
50

LELB:. 0.%

F‘:ﬁ-’rﬁ n;yl
Y—ands
U -

Wude.
oognt o



“ Cne-l (W)
e * g,
i iv - ﬁme!.igmgua A (‘3 Cﬂﬁ_%

{ 2 MoCpso t+ B0COST %0 COSO

‘*‘\Dc&sn'{ 50 cosQo + 20 OB

'y

l {H- ‘ GuN |

' A
| Que-n (V) ==

¢y - Blain® kT $inBok By 8inO;s

| : Yo Sin 0+ 60 Wnqe B0 Hin®

2 Y0 Sin® 4503030 6.6

| [

Mogoituole
R = \/ \&nit {f.a_;.!)i
-\ et lews-

K= 9% %»x
rt)-\n_e_cﬁﬂn
B = &at 2N \

5\
- . \E@_’_J
ay
Ie = Ug. %o

New

2H = AV
gt Ve

HJ: O = k{e~“1%—|




£
e

- A - _o-ua

o o
?&‘:'%valﬂ woaas

;A rad

AE- Socrr 11.!!’3

and $de B2 - Bemm  albay o

N-ans. Twces forcee U GoN TIEN,; TN al aben
Re Sde o AR, Bc and CA Wperdively Had e

: o ceMon of ke nadulbant foie. oy
rragretude cund oueLne =~ 2




© Caser) M),
W eose 4 T wsO tF3 Coso

> 030 +100S D+ 8D cos g

2 Gﬂ'ﬂmﬁ‘f To Cos A0+ %D 0.%5

=  |BEN

__Cnaé._—v. ()
€V : W16 sin® { Bein®

~ BGo Sin o4 708N AP & %o ﬂiﬁ@
60 8in o4 0 3in Aot 0. 0.51 _

[‘ﬁ = ua-tm]
nl

R.'v'— \f&é\-})?ﬁ(.@“)'i_
"*@‘3?‘ (e %)™
[‘E 16Y @

Diveg tieon

e

S &m.n"‘\éi.\

£H

: Font |N0.X
[ |




; = A
P‘; ﬁf)"jmm gp '{:I\JTC_LQ_ Arc SUL ﬁ'ﬁ (< h';u ;_'_:h\.

aQd Shown I e 9w deteremine 6o vagnitude
arol cl,ir;_p_q_{-‘ggn ol 4L esul ban b Forege -
Guvendata, ;

A= oKy (-ve) ) g_ﬁ;

G.20" ' Fa- asKy
B2 BORN (Vo))

2290

R = aBrn (tve)r) T:I?(‘_"“ 4 >

63 = o B0KN ¢ b2 35y
— T'?iaom

Ry = BORN Eve)ty)

9\.1_ :Oltq' _
_Gased (w)

$H = Rloos ©14 7 00804
= -R000S0 + A O8O
FH = SR@N
Case-t| (V)
2= '\E;"'S"*ﬂ@;l*i- 7! Sin By

—

2 -2S SN A0+ (~5D)SiN P
= -358in Y0~ BosingQ
E‘\? = —XSKRAN
Megrituole.
R =g (gu)™
ORI |
B = 35 Y |




Dirceothon

©: don (&Y
x|

5 mﬂk%]

[91 .60" |
MNow,
¢Hz Ave
Vz - Ve
Kags = 200-8 -

=200 - %663 = AN 1% 1 1

3 A Systom  of forece ano Q&z’ﬁnfa- cxir!&gllamca\

2> Shown in H%m et rming, 46, raf,gn:m@,
ool dinQckoen g e

Bulat oo

Glvop dods
G GOk (~ve) LTy
=0 e— 30
_Pg_f : Ustal ) | -3

| Sp = Qo
&= 200 (tve) (4 Reloes- =
©: 0 i)
B = B0ty eyt NN R oy
By = a0

b Caso Ny
= R WS, 4 WL Qq
~TeO DS0t z0we o =

J % : @0 - 3@ ' .




F

Cone-\l V)
- &
9= T‘?msﬁn’iﬁ?w:ﬁ i
z _Uo ws o 459 0>Q0

| 49 = - oo |
_ Mognirude.

R J@JH%E‘
<\ @ -
= \/(&\o0)

(= aa.ean |

O: o \_’?JLB

Z
'-'/U
| A0
z-}:_mf\_J

Sl

\E} SRy 2=

MNow
SH =9 -ve
N = - N(Q.

Aogr = L0tO
Yy sg

l Koo = A5\ -5¢ |




{_"'J-\- (R n:l '“jlm Vi Il‘j'l|l " "‘-[ﬂ. -iru AT L ‘HJ:.;J Yy "ﬂ"-li".’ fflu,_']
i
() W Povece, | .u‘;{h,aﬂ R TR

\ s i |
W) e S WGP RN u.ﬁiflll;ﬁ" il RUE LA
VT« ol :

(“ﬂ A e Bt g N
Q\‘ﬂ '1'-;-.‘. Huuu_ A1

" ‘
I r

*d ol Aage ﬂ-’[;j!-g.b;’l '!J'l'"w:fw;g_
0y .uiina E W-Jf!h*q;ha’:i:mlrr

),

™ &on B0 /
'ﬁ' “ABN B35 40 g *-'
@ BN 00
'ﬁ?' ON Oy 210

(080 <1 ( wt)

e ey

En: @ ', R~
ﬁ‘hgfﬂ 9] L ?CO&{‘}Q-" ﬂ; ‘:'Jj?lg;r c,
’ T & Coy £y i

w 1 ik ’

“ A0 Cos .

I TR |
1 Care-yy Q')_

- ——= s amer

g '.'? " . " ¥ |
EV = Rlsino NGy 4 B 8ing, AR SV 6y

e A5 Hnuo 420 s\, 04105020
Wﬂh}\uﬂ\‘ﬁ

R JEWVMEW \(3016F 4 (2 o)™ . 3,898
I | | |

- Q0 -'5-"17*1 0 A




&

S

._tm-\ 26 06
k 29.\8

| ua.ey

vz tVe
ZH:> YTVe

K@ 2 M3.6Y”

NMoment

T ke parmllel Force 26N and lopg
OF [G0mm Hirel e

between a d.tsiﬁtnc,p_
ard " Ponkt  of aeXion of . 40,
Grvendaton !

W=7 Powt of action)
Mognitucle 'LD.J:_KE Partaliel)
R: A
¢ QA0 t\o

\R - aon |

Eo'm_t of awhen

n 7 ﬂc:r.urcal‘ma 4o KRe. lad

T

4
Qe cuul-m‘r
maﬁmwe
Tesultant  Rorip,
'———-'h--'—l .
3 —
3 K TN ¥
60'&“.‘1-.:!
[k | Clokwise /
b sy T =) .i" I"I'WO'F.‘.{E_‘:{E'
of  moment




7 Qo wWies rnomenk 4 %cxmx.bmg.e moroend, : ¢ 1
(TR o
> 1o n{160-%) 4 (was0) =6
? 600 - \ow ~qou = ¢
2 1600 - 20120
2 lécd = 3oy

|
§oa

s 1660 _

P X0 L
| 600

7

20 |

Sz 533 won |

T unliRve. 'pe.mii@ﬁ Forece, am amm\ 1&*::-:\5. M'
(lrz;hr%. JRtwdCeny a distance 8. \¥prom Gmd.t

"ﬁ%ﬁtm& anc! @Jm&iﬂﬂj 'Pmﬂ:% (R Qﬂ_-:hcrﬁ of
Re Tosulont Roreco.

(ivenolado, L o iy -5 o
) R00N fime WG - il L
Bz \aon - - o F . e
= 120 ooy | w2 o CheeXsisd.
R=9 - b okubinpeil |
M 9 (Povak of (m:mj | |
Moo tugle. s
T AW ey
= acmﬁt@o |

R’ wn)

/R
|




T —

\

1" Qpink of oution .
f F\CLﬂmﬂfma 4o Ao Sawo oF cromen®

Lénn-so__

7 Rt B Qo) =0

# BooALY 180 L\&D-X) =0 _
- ook R1660 -1 Q0% =0 '
4§ Bleoo A¥oxs0. ir st L O
-:) Xow= -8aléoo

7 M= -al\ 660
KO

?'\ %"ﬁ".bm»{ |

P T IKe paralel fowe oF Sm ‘andl . AN arco aadin

O distance of Gomm Fing o {‘nca.ﬂm-’melq. anol Pmlﬁ:
ofF action ©fF 4dfe forcee - ‘

Giiven dedro

e KR

e RS i__{ — K
-ﬁ;:laﬂ R’ ' | |

: ' NS v ﬁ clockidise.
L * Gomm VLSE Avomond - :
Bl it nooenent
R='Q i

Wz 7 @o‘mi of awtion)
Merepi fugle.
R= T :
=~ ©bH\Q J

WIT&N




R S

Point of owion

7 Acunoling 4o Re e oF mqmw
‘ém-o l

s i B

7 Clockudise moment 4 mmm@m momert o
7 % (6o- WALUF | -

7 Q6w + Eurg) =0

2 130~ 12w~ 6n =0
7 1do~- V&w =0 |
2 e =18 R i

=2 1% =80 |
- ?‘.. q{ ; ) -130 ,_l U b v
i & b o ‘-_ ' i%: i 4

L> E']’L'- lemnj |

TWo  wnlike Paralle! Torce of Mo - and Bewy
Qe Cm_.hnﬂa ot o Poing of AP tanme:

of 12 .

Find - 0o ognitole arol poing of akion of Ko
forcce.

Givenolacta /ﬁ? ~ < }#Ff‘

}_‘:‘—n—-__ = [ .',-*: > S

A= von R —_

[ERE-TN gff R ———

\l o= Bm\"m LS ! h 1//

R: 9

W2 9 (Poia of aetion)

il



MNMaaniyudle
SURCECd

:\NU-IE*U:‘I

TQ_-LUJN'
Pond of cukion
Acioreal o 48z Nowo oG

¥
e I;I'J

G- -0
7 YoM+ Do Lsénw—x) =0
‘) Yout Qoo Fow =0

? AQototion =0

*2 low = - Qoo

- Qoo
\O

2 s

)\ W= - Qoomm k

'P?me,e force.  of  »p, UP.onel 1up
Sl of @m

!

mmﬁmm
truw)ali_ o9 . foudken SN

egnitude | glireg ks of 4Ro
eiultont Covece. S5

O \r
fauwltont forcce . e %‘.&H

RN
[EREL
L AB=BC *AC = 206 ™mm
'Br, t 0
N7
B2 60" '
1 - Go" A
R:=7?

position




| Cose-\ (Hordzontal) G 1 W

¢tz A wse 16, cos O A F3 (o8 Os,
= P cos(o) & UP s (86)+ ‘4P o3(Go)
= P (% os© 11l cosigo) 4 14 cos b9)

LQH._._ E*QPJ - __ o
Care -0 WNeebeod) . . . % A
=N o = )
¢ve RSin Bt 6 gin @5 ¢ ﬁ}g:;ngb

» BRS04 1P 5069 4P Qin(gy) .

=P (% sin4 u Sin lge) 44 %'}ﬂ@ﬁf)), ;
| iiu = =35 ?l " |
Maanifude
RAER 2 gn®

\R.= 696p
Direes xion
el el '
2K
= d;,:&& . '9‘-':?}
&SP
& = Aaios "
X = Q.03
/ Positon of R;;Luuw . -I ;\
U

Now kaiﬁﬁﬁ mamml (}d’ pu'm&' =

®
(£ -0 ] Y




Y i
w

5 Clook Wise momenk 1AM clock Wise moment o
-y (@-aePxw) + [- A0OR \P X s\nl60) ] =0
0 @quiwi: ZA00A WP X Singo)- 0 |
“ @aEPX™M < QG0 X\\PX Sin (60) &
2001\ PR Sin (o)

6060

‘2]2\- ad. 1 eam |

-1) M =

|

Theee Force, 0F 5p, 3P UP. Xk colong Hhe teewe Slde

a&‘. 0O ‘}ﬂMU‘t--‘“ oriclest
Anad e Magnituole oung) clineaion

forcee  ounal Cingl e ptDEri‘Hoﬁ of
(iveneletae

R?- o0 |
?;(: P o oo m I’_':a" o0 \ |Comm
F"‘g Y4y ey f' !
S P Ae-
6o &\,
©.:0 { Lw“ﬁ 7 Z.:
@2,: - ".GDmT

NG3P

Q@,= 60

R=? ove poc g SR
W 9

Cose-1 Cronfzonked)
. 7 e
ZH: B ws O+t cos Sp % Qms@z

= af COsS0) 120 Cos( o) (Lp) CoS (bo)

> P L3 05043 os(80) — § ot @J)

Bzl eppint X9

o0 4e Ul Xonk



-

Cee - TLEUETY St S “
V- F 86, +Fadne, é's'rne_; >

= 2P s'n 0 + 3D s‘inGo X ('-qp)sinc{a :

=0 (289 £ 3.5'60 Husin@)

- ~0&p
(2v=--0-96P |
Maam-}clole

r L RGH G

/ =\(1-5) + (-o 96)9
= [-F2P

Dinection, ( 2V

|
d o ‘tclﬂ -‘;—H




(o 2987

Position of Resuldant -
g B

P

{ Lo mm ;
}k‘\—j ' J . i

4 Now rl'&k.ina mMmoment ok Poirt @

2 Chock wise. Moment -+ Anti Zia‘cfk; wilse. Moment =0
232 %) 4F 100 % 3P sin 607 o L

2 1:F2P ®* ™ —loo X3P sin 6o -Q = e

2% ]-F2P XK = (00x 2P Sin60 W) T~gg
AN = (00 X 3P Slneo el PR S L o

- 73 O SO

2 @: QQ-Qma 3 10 ) - R

Foun Honce equak do GPLEP. 0P andIRP (ane  acting
alana dhe HFourn side oF Squonre Afo_l[).(}qu_n tn
Grden - Bind dhe mogndude cand  dinecdion o7 c}h';-‘-l
Nesuldont FoN@ and posidn cf# dJhe. Jgn_c,e.ﬁ el

6'){“9*1 O{ockol, }tn$r¢ue? AL £ [ =
5= 6P Qe ® } o
— G- b . &
£ - ep bvo @ |
&= 1op o) @ \ ,
Fo- 2P o) O . -
gl * 06 1315_%;' = S ;, : :
Qirq{f

\ 63 =Q°

h-——g_b‘_t C' Gn




= e .

Mogwidude

- — p——

R-9
X= 9

"

we ?
= AB= BC=CD=PA= QA
Cse -1 ()

SH= E} (050, + %@563
2 GP (050 - (-lOR):.CosO’
= 6P (os0 0P (os0

= P (60030 ~10 (s,

= —up

fﬂ* ,.-M_PJ

CQSQ- -1 f.u)
B

e (—_'3251'“ 6o ﬁgn&
= 8P 5Inq0 1 (-12P) sin90
=8P <ginqo - (2P sin40
= P (9sln90 - 12 sin Qo)

R- G+ (su)?
> J}upﬁ t (-up)?
= 5-65P

(% 5-65P)

Dine.ction ) kA
ot = tan (iH

~\yv_yp

> 1an rMP]




r[ = S~
| " 2

;w_ ion  0d Resuldant —
!wﬂa-— il

il Q|E—
| ( 10P
A 2
I o
G

P
ANow daking moment O Point (A)
| Clock wise Momeut + Anti Clock wise Momeat =0
D6-66P x ™ & (-0x% §P) - (&x109) =D
2665 Pr® - (0x8P)— (6xoP)=6
2) 5-65 Pxm = @hr:?Fj + (GxoP)
[2565Pxm - ap (3+0) *
|» 5.65 w =ba |
5 o= 3G
I 565
ln= 3.9 a vm

- J 4 Up one acting g

3l Run. Fonce, equal 9o P, 2P, 3P an |
dhe. Fonce Sioe o sguane ABCD dakea in {gm{m.qﬂzk
agridude, dinecdion of ‘dhe nesuddont Zonce an

Hhe ™ L
position 6F dhe force, - ey *|~f R | _]
Given Cloka, o [;_ | | |
Fét'-‘ @Q‘:UE‘,} | ' 4 |
~ i . P
-0 ® L
| S. 20 (vo @ A 0
'3-: '?] L | o



':-——'l'_. — e
————— —
P

et'i 0°

6: ':.QI‘.I“I

65 =0’

O, =90’

R-9

=9

g = ?‘
.Q_': AR=RL=¢cD - DA= O
(ase-T ()
m

<H = F"(‘,ose, '*:’ng CC'SQ_'. v
=P (050 +(¢-29) (030
= PlosO - 2P Cosd
- =p€c~:-ao ¥ L) NN
- -ap |

IEH= —9p ? iy 'S
d '.".'-. 5
erse:"ﬂ':. C“',U Ly il S ) &
SV= Fh8ne, + Fasing, |
=29 5inQo + (-UP) SinQD
= ZP sinGo - UP singo

= P(2snG0 - u sinqp)

- ~9P

" @:*ap J

Magniducke, |
R~ {Csuf+ c2up
' =N C-2p%% (-apn

” = 2:89°P
[ [2-2sw)

oL = tan™ ‘_‘i_:*{

|l
I ~4an™ |=2P
=4An= | =28




Pasidion 04 Resuldant
G|

(&) fs

]

P —

29
SNow  daking moment of poink @
] ém,ﬁ :O . ] ; i [

=% 2820 %M + (- ox2P) —Ex3P) =0
=) 2-82P xn - @w 20) ~ (ak3P) = 0
% 9. 92P x% Qxfm) 4 (&.wB@

= 2-g2P xm = P (a—rg) ’

D 982K = "Ba

Hm = LA

2-82

D= 1770 wm)

ot = us’] '_ I - 4

Clock wise. Momeat + Antl CLoCk Wise Momast =0



F__'F

f A HoRzoatnl Wreee Line PRy Q.6 T8 \Aom R‘“"“t'
H\ -
G

wheee  PQ= QR= RS =Yom e Fbvece of (oao ),
|Go0N |, Qg \opog, 500 N wt o Fﬁl‘n.i" Ba e, s
oV clown wiareg| olilrceetiony e, f e of Cedion
oF e G—"\%Q&l & o0, e, ug', 20¢
S Hnel

ﬁ'eapcguj-{ufkj 0O 4€,
+Re

e. nuﬂﬁ{htol&; olfroc o4ion  arl PotitHon of
fledultent forcie. .

Giivendlata e {4 _

Ps= \Rom

PR = QR- RS =Ulm
Bz ooonN . 0 &g
”ﬁgzlmem .

72 lovony

. Lase-1 (HonRzonga) * « 27 *

Sz G =y m@'l = f*—?c,osg?-t @co& Q3+ Pa“f‘m@ﬂ

-—

—

Looo Cosn) 11500 Cos(@o) 1 love Cos Uzt Botosts

E_H‘* | s€0. umj _

Code i (Vesctioal)

£V = R sinBi4 B gin By {3 sin®s +8 5in B
= 1600 Sinelo 4 1$Bosin 60+ losd SinYU T+ Sovsin 30
|2v= 225 1un)




- Moanituale
R \(gr) T Figu) |

VG e
L\R = 3764 A6 | -

_ﬁ*wﬂﬂ
Az Sk &ii. i
E’ﬁ ks ¥ i ]
: Rest %-ﬁ%.\q
\$20: 1) \ |
Ea( T =9, mi
Fbﬁ‘hﬂnn gf:’ m“ﬁmﬂi‘, v, ff- |
: /
Raw m.‘“‘a eooraend h{ﬁ , ”_.-j.«"f _
. 1_-:_-':_--.'&_._‘1' A S 16 o)
Qooutk Poind E;A_’Qﬂ_ N ),
émp: (9] \ L "I‘:‘ Y J

? 2N6Y. 6% Y= VA X spo J{'s'r:w'm% 'ﬁ\mc& g‘ra;;'qs*-}
- A "J\X \STO X Sin go* |

> 'BTGH_-QLG Nz L39S |

13w

ST64. 9%

’? l’:ik = B.G::"rcmw - v ) e 3iel

‘:'_? %‘1




|

A torizontal Line PQRE N 1Sum Lony Whend.
PQ=GRTRS = Bom | torcee OF 100N | \Sony . Boend,
QsoN aet A & point PR RS widh downwerd
Adrtecron. e VForce Mmoukin -:.‘?mfaﬂ*l* St u&:;'f Go”
anel FO° TespeItvely ¢+ Find e magndtuole
diceetien anol peint  of e l‘t_:*::g;mf' forne..
Sivendleda '
R DS = Som
PQ=QR=Re = Hom
"ﬁ?:lmm
T%": \5en
|| _@':‘ 200N :_ e
R = asony | )
8,= Qo'
9{ ~yg
Oy = 60"
f S4=30
R=?
A= 9

Cade- LHGm‘fZﬂntol}
¥t = 35? CosQ; A El; cos G? =t Eg(lﬂ.& QO3 % ﬁ?cﬁmﬂ

= |00 o8 YO 1 15O coslin) ¥ 200 wosleo)t &sp wsli0)

€= 29157 |

(ose~ (Verttical)
EV: T8t Py SO, t T sinOst FY Sin &y
2 o0 9infg)+ 150 SinfysH R0 goalee) T aso gon(Eo)’
|4v- s an |




Doplhada: o0 o

e T et
:‘\I@QJ S""DL-{ (G .\gjr'
. Ygf-' ) D

_P_l"l%ﬁﬁ"nq
X = M\l S
= G QU9
a4l $F

\d = GM.6o’ 1

Pﬂa‘\ _EE':’DI"} of R&Mw

—_—

Nnu.: \iﬂ-\/uﬁta, ™Momenk of z f

o /
S — TRME HGO R
; =S5 RN

? (:Oﬁ'lq.- X AN = iﬁ’\&?‘iﬂkﬁln-m-»f

© 10 R300 360 +
- 5% \SOXyg!

-?' AT S1%6
Q119 3%

e




GOVERNMENT POLYTECHNIC, BHUBANESWAR
2 RN 0@66‘%‘%2 WS'CH9| RN

I\BHUBANESE/I

ENGINEERING MECHANICS NOTE

PREPARED BY
ER. RAJKUMAR PRADHAN [RAJ SIR]




| Soldotes] rem Ls KNown ax Reee. ooly &Uq,m

: : Re\/h
o ~ O
/
/

W v W

W;Q‘wllibrtf.um
Coptliorum  i¢ 40e  conclition of Sy3tem of

' // P
gt A e
Eq;.dllibrua.ni‘ 'S Re.  conal 8
ol
g MWJ on o beoly) () ene flon of System, «
e"\}*“ Yo zewd R ot 1< nog
B
A ™
BN\
| *F:“:’/ E\l/ £ E/ N\ R




7 Therte ouste. dwo HYPes of priaclple
® Two. Porce prdnelpde |
@ Tuwcee ﬁJrcu.z_ Prdncipde
Two force preinetple. _
DTE o ooy s on w&tibﬁfwﬂ wnolese 4o
ohen  of 4up forcce AN one. forte mwt be

copod arcl opposite Wit e otfere foree
Tcee, fowe.  principle 3
DF o ooy is an Eou.&ﬁbnﬁm wnolesc 46

agton OF +8ree Force among es $oie forree, muat be
cojod ool opposite o @ct&e_r@n Foreoe
N .
“ l's Theorem

| ﬂw (’_Dplﬁnen. forcee G_L:anﬂ- atr o 'P'D'mi bo
“ Lo letbﬁ.?-‘wﬂ Ren eooh Forc co S 81, 7e)

Preoperchonaly Sign of dCe anefe.  between odlert

L ¥ o W N

|

Whend, Px
| P|R1 Q = “I@w.p; F‘Dﬂ_ﬂ_ﬁ, .I.I"'| /K
Q.GU_L“LL‘I 'EJ"E.?LLJ"‘I"J P

V- Pmoﬂﬁa betoeen PR Q Foreee NI X

B> Pmaﬂza bedween PYR foree

A = Pkn«aﬁa botween RE Q force |
Modbermadi Colly A

P s

Pz Kank

RN
?KK Sin




K-. K,"’ K\. '

24 _ B}
T . a LR
Sin  Sin®  SnY

PiQoncl R = Apply Fomee ¥
ﬂ&l &;Y = Fbl'tﬂ,ﬂ M%LE""

|| Poll SR % -
<
. o

\POR = SRV _ =\ (- {DT‘ULQSPEJHGG‘T"& Aﬂﬂ@
e .
];E‘T S \D-p - 1) [~ PBIISR)

@R = | |
SOR = 130~ x (Rol&s) 4

Now




A ~ - — —_—
Nowd ASOR  Apply @ne rwle
R e P . B

e — ==

3in (\%D - &,)' 0 SV (_l%—ot)_ &in (L0 -Y)
.7 P R i

| Gnd | Bink | B By
/ﬁﬁrmplﬂ- Supere pﬂg?.bﬂn
| 'WE o Hon 0‘? forcce. o o r(ftaicl loodly i |l

NO Cmn%& ¢ wWe ooldesl and Stostrcaoteo] anoter
Forcce  Forcce  in ea i i brRum .

Loy

A Sl memberst Wi chh 1&&&;’;&{)0:\ by o

‘S%Q‘fem OF  oneatertnad Loool g4 mraid anyle to &
awts 15 Known 0% Beom,

7 There ane Varlous TyPex of loeam.
yas O contileven Beoam

@ Simply Supporcteol Beem

@ over hunﬂinaj heoum

O Rigidtty  Fiyed beom

@1 Condinous Beam




Canti wen 3oare)

I A Awed at one end ocug
A beam uﬂhic!'l [ 1k i ptleer E)Ea.m

oBert end Ruwee B KO
RS Y
5> Ths o rodedion. U“’{mﬁ}%‘_*

Eb (e

STmplt_.] &ppomiaﬂ Bearn. A
Which ?s freely on e &qpo w

A beam .
i both erd. | | éﬂ, Hm
i Ao
_ | r
OVE’_K hc;u'\ﬁw heam 3
'DF e end poresion of 4be beoam 1S emw

Verch
tde Supponk 1S Koown ar 6 gﬁ anging b,

. 4 /v‘;—_ T’w '“;". |
Rifidity Flwed] e j

DF o condsleverc beor 1o &uppordedl ok any
Poind by & wercical pthot end  o¥er end Cﬂrﬁmnl

_r{:ﬂwna auppnrct L s

| beujn nd

: l -

, r.-- e &R et Supp:
CC)T\‘H - . !;ﬂl >.-"‘f!?
e Y i

A beam Prt.omcleol morce. Ran - Fwo Gu.ppord.“
16 Known aa Cen:ﬂ:mwb beam. | | |

‘1_.1.-, - —-!'-.L-'( i

LOAD - A

. AN} [
F il B | ’

A ool Gting on o beam by e k;oclﬂ fore
and  Susface  Forcee.

7 There oo Vorlous +yPes ofF LOA{)
(D Concentratedl  or point Leod
@ wnlforemely olistdbuted  fpod

@ wﬁ?ommg,j \'cuuj‘;ma -LDOd _




—-—======_==

C@ncﬂﬂio-*‘&ﬂ»‘ O ’P#}iﬁi‘, l.BC\D.l

e w“_
e e P i

A Poree. ort {wodl an_,Hnﬂt oXx a ‘ptﬁﬂ’; [ Known
s Corcendrectea] o poing, Lpud.

i Tisbvted g M
s)

Locol on o Luni g w\?ﬂ at Qny Poin:t,oPde.g_l—;@m
" of Re ands Ta known ar  UForan Distvdoudes! fpogl.
Y —;

-Aln.-‘

| S 1 |
@ Rollert (flx.PPDu:t £:

l( @ Rwed  Supporc®

>
=

| 1.
‘ OO0OT
s Gt oue e

|
i
{
|

3
3
!
&

T4 Con AL Wlodional FOTces! todandls j .

4
r'J
/

T an ¢ Vertkiced foree  owouda e beom. 1
S -
Sy gL
Mo ﬂ%{&h \Ncowy lrteeion of m.«gﬂm
MC@WL& """Ow +HRe.  toean,.

g

—




10 An ¢ electvic, atght Freackune of wetahd R4 TEN)
s ~&Cuppor¢'tad a» ., Shown Tn J;&.-.—.-_ p;am cle 4 ki
-g-l?..e,."'r'al\z-‘mﬂ-- forcee, in Ale. wWirtea Bh ond | BC
1 b MFﬁ"JL IS aolinadion. |

Givendoda, : | T

Wz 13y >
Tap = ?

Tec =2 . Y

Now  cpplyng  Lamis  Tleorem
Toe The . ¥ (W)

-
-

7 Sin 1SD S\n 13y Shnis

o|Tee | Tre - 18
Sn ISD  Sinlyy  SnAs

Coe
Tpe = _ g e §
Sinls0  Sin TS 2 Tl = et
= s n SntsO
7 et ain *s
= Tae = 92 _n'smvj :
Cose-1)
Tﬁ-ﬁ | 1%
Sir\ \ o i a1
E},' T - ITE R Sn\SE
&n FT

1)1%1 \Bct'ﬁ\\j' sy




A W Seldec el Areclane; mg_weégm Q: 4
aj%m TS ; ;Su*PPUT(_*EQ‘ a» -‘ghﬁl.{}-ﬂ. lﬁ";ca& %M:LQ_
'dﬂ‘iérm'ﬁﬁ& dfie, “dension’ Forc_w__lm‘ Qﬁ“;jmm

| DA and Bo F dfere angle f& inebnadus,

h_(i'\'wenql&i-m

W= angn
Tp‘g':‘?
Tg,c,:?

i %P\‘i\"‘“a LamSe TheHiom Ji
Jee T - w9

Sin\3o  Shnjor  Siaiat

| Tedl, 8T

=—

&in \oT Sin 13

if

e oo
SWn80  gin 13T

T AT &K SN 180
? lpe =

_ Cin \BT*
74 = Bﬁm'
Cose-1 -
The A%

Sin V05 Sin 185"

AR Sin\os
9 T 3 |

—

Shh A\

» [z ]




| e

6) The ‘-'Jl’f&wf of  Qeont i Heok -to Afe Brod 06 4
Syweam  Of o Mr\cﬁ"ﬁw ax  Shown 0 ¥io. Hﬂaum. ool
e mmﬂni#uula o' Forcee P Xp pool Ko Nae&m
at  an ﬂ‘-“.“ﬁ"‘e- of. 20°  Finol e, femsion ©F  Skrar

SN

_Univendata

W= 2eon
e=79 ' »

=

™

s e |
! =

Now appjing Lamé's TReorem

T W
%nao  Sintgo . Sin 15D
? ] P il : 'aufﬂo'.
SinA0 ainlgag  Sn \SD
Cone-) - ;
T - iﬁi__
Sin o Sin \SO |
-:2 e A00 S5in90
3in 15D

'? P - EO‘GKSIT\ W\—D-'
ain \SD

:)E: B—U{E. W

-;, '




- Sheanmn s o \em(ﬂ- as  Shown N Hgune G
He. rnmani'}u-dﬂ o' Forcoe £ 1o psol fﬁ’.ﬂ. b.}ﬁﬁ‘?u
At aﬁ‘ﬁh" of Qo' Fingl de tendion ' Sdream

(stiven o ado,
W 2 L SON
g2
T=9 N
NOW appiging Lamds Tcorcem,.
T el
Sinqe’  Sinisp  Sin\ao
?i__hgi’  \So ]
Sin9p Sin \sp &in\80 | —
___CD.}."E'-\_
T L SO
Sinoy  Sin a0
? T - 1S0% 8inY0
Sin |20 |
’ﬂT = 133 90w l
__QR.&E-'L]_
P __IsD
Sin ISD Sin VR0
:) i 1SDR Sin\SD
S\;j!ﬁl 130 ) ] J .
:)IP = T 60 e

| I—




® e eyAom . Shewo  In Ale f"l-'aurue. Ta in ﬂ‘q}-?'t;hu?hm
W G oy Find de mm%nii'\wml.e of W‘T“ﬂ& ip._

(nivenoladto

Q = 10N
11 = Tz \ony

P= 9

New  apply Lamis {Coorem,

P < T, o "T\‘J.
2N 0§ Sin 80  Sin 3¢

- _?_., = ._]‘9.'—. - t_ﬂ :
Sintor  Sinld0 g (3

."l:.- | —

Nowo,
¢ _ lo | 1.
Sin 105 Sin (80
ox Sin 05 : S
Fope O T
Sin \30
S = W Ien
Y - \ O ?
Sin 105 din s

= : »

? P - \OX SN 10S
' Sin 190

e ——

P [Bs 13661




]©T¢ '635'\1!1'1\ Show in «be. g‘j‘-‘»"‘-ﬂ-' VS n Eﬂvﬁ”tq
1S Q” 90N ©inol oo rﬁuﬂrx‘t Auolel ok waiw_p' i

Ulvendoda

Q =aonN
T\ = Ty = S0N
P:1

Lo m
SnT0 Qnim Gin 1607

?[—-—P—— 1&1.&_ —

Sntp  SiniB0  &ingD |

s, Coe~) o A
&n+o cf)".n‘ls"_;}_ ;
? P 5 af} rgin'-*'o- =i r
Qin \6D :
Slp s s
Cose -\
g8 . Ao

7P= DO R 3N10 .
SN | B0

“?[’P = ay -??:Nﬁ\“




A baW  of . Wd‘#“t Q= SB.UN resk in rr.‘i‘:aii
cngpe. as . shown. in. ARe.  Fig

) "Q\*-"V-?. -Mkﬁtrﬂtr&-fﬁﬂu

forte  emBrctenl o€ 1Qe. Side o6 . D snehifs o

owN Swfam o tae qucpqu-ﬁj Sonoe 8, |
Givenalod,

@ = . un

Re =1

Ra =9

TN 0pplying Lamds eprem
oo .

- R W)

—_—  —

AnSO T 3inia0” Sinao

IAlnisp Sn \80

?b Re N Eﬂ__ . .._.-5..&?):,'._1 1 :
0

SNy
Cones 4

Re . 3y |

Ln \SD Sin 4o S s T WESIMUN
Y Re = $3:Yxsin \SO

&in 90
7 |Re - 26N
Cose -} »

Ry 3.y |

Sin L0 Sin 9o |

: _ Sa.Y xginlao
? ol = S m—---=.
S0

*}E{f ~ LU;::* YN |

Py



*

@ & bon of waghd Q3 st ek ARG e

QO Syl oo, arte. f)emijitﬁ.*lzj %mo&%.
(svendadia

Wz BU-TIN
Re -9

.;3_9-_* - Bl W
Smlo Sinlus sinloe

? Re _: Eg_ :f!G‘:{"’i J

il

Sintin Siniyge  Oin o

Re 6\ . 7
Sinll0 Sin \og

e
~

= ’ gin \\D

Sin \0of
Y 1Re = ©R.9u rﬂ
Coge -\
R BMT
Sin \ug Sinlogs

S Ry = @Y TR Gin (UsT
S \I}F

) Ra = 2% 4in

e

L.
g

| Corea, - emercdesl of e Slole. o O .“‘f"':l SR



'@A— _c_-m.ol Supporcted - ok A ordd @ c_cm.mji.nﬂ o rc;od
6Ff IoKN at D andioa Yoo 6F W ek poink

W =0 404 CH remafn  Horiz.ontal.

2 R 7|

FebD-1

N“"'_D CLPP“_-}"@_JL Loo®s leorom,

LS T o
Sinad  Qin uam

To 1o
Sintad”  8in 15D
"y Tup = \ox Eint&Q_
Sinlep
ﬂ?{j“m\:lmza KN |
F&D- -
Neow AbPlying Lamfs %“
-l}’t'-"_ e TE*E' = e
Sinogp SN Sinjgp *.

Tes W
Sinisp Sin L 50

¥ 192, W
Sinico  Siniao

)}Cu 29, °\°i KN




o A

A (o Supponted at AR 8 CGany o foad. 0f ISky |
Ak D anck a foadl ©F W ok ¢ polat Qs Shown i dhe.
Figure . Findl ¢he value of U1, S0 dhat CD Remajin
Honizondod - €60 -1 T )

e f"\
a E(lm
e BT

Q0

) [/ / /]y
(50 Cs“‘\ !

A

AN T TS
AP anige  sin S

T .S
DA ‘L#ﬁv ﬂi{sﬂln ‘ 5 S.D S’i Ny S.Q

1,}-.1“:_' IIIII _E --‘;" —.




i
TE) Tep = ISX giniISs®

~ sinlig ]
| 2 = 6-99wW ]Cﬁ@
Now Gﬂplamg lami's Theonem FBp - T
| Tac Teg . S
Sindo  Shlss " slni3s
l;—_\ Tew _ W

|
| Sin\3S Sinl 27

[=y, 649 \\C

;‘ anl1> 9 sin 3%

|

| 2w _6-qq>fﬂsim35‘
1' sinl3 g




. ipodis OF wetaht ORN  Sushpendesd by ruwo'
) gtrecom wwoss \englh Gre. Gev ansh K From
4o poink n e Some Hoedzonteld level o
hors zortod odstance bedween 4ulo ﬁo'mh 7s Wwem

Frad e  tension ©F dRe. Shweom.

(rfivendloda
W lorn

Now' gppigj_hﬁ Lan®s dBoomem
T 17 T =
S‘lnmu—m) Sin(0048)  Qinoe

1) ﬂ - SN :\.____,%r | .',v PP = Qo —i
| Sirdo4a) Sin (204 ®) Sinao| |

Now or Aped

Clos T__’EL: —:"-S:_:-z |
A n o % 4
Cisps B . &
h g = 9% |
Casre -3 "
T




Cose-\)
o
cost | Sindo
» ‘1\2 = ﬁ?“’”‘?w*
SAin A0
-? ‘D{ ~ 10X 0.&
Sin 90

A loody of welght ok ‘sﬁhpeﬁél@gl oy 400

STetom  wWhose  length, e, Tom Sncdloom Freom

T bt in 4. Same. Wor? zonked lewg) £,
Porfzondod distencs © Baduseon 4000 POind=<

Givendota _ l‘;_‘g:,n}
Wz Qokey K e (=
=9
T\q = ‘} iy ID%
AD = | Som W Ve
Ao ~"lem f
B9 = 180m o ROk
Now G.Jpphjinca L amls mmifﬂ 5 7@
Wil . T W \ Vd
S&t\%ﬁ'ﬁ =) Sin (GI.Q.H},) Si NYo a’m Jﬁ;\
: — 1hz 'p_,l-f' By
? Aot rj}fﬂﬂ

|







1Y t},:h{iﬁﬂﬂ of _Lp,-,a-ﬁ Avorn WML atalhed fo o 1

POt on o Seneodl verdical wWell  #p o FD"":L" on -,

Suface.  of |
g O SPhene of rcadiud 8om Ao, ep

5 tookny in% 30 esuflib
Oﬁmnm e ol Find v@ﬁmmn cﬁm
Al wweackion of 4o, Wall.

c’n""e"'\:l&.*‘m :/:h cfﬁ]
AB : QUem tb)é 1%\
0z Boz (g “é & ke !
W =\otkny ? " 3
T B AL
Re=9 5

Noed G'Pplgmca Lamis "'[C..e;;ft&n:. i \ _,I :
% N

= __.P*g, 4
Snop 2t = W

(049) Sin(\m-@' )
z? T = R l.ﬁ'(} o
S\ncm. Q»O:-@ __S\ﬁ@ j |

Now  Anee
Pz - \Q e
- RAc=p

he Ao~ ABdp =g,
Sng :.B_ = i'l__ i
L"| _36.1-‘(}'5

Srio+ codo - 1
7 (02 4 @0@9) =
7 009 % ¢oe -1
2 s%e - 1-0.09

7 (0se = \]g\m\
=;EW
-|

Nsw el (D) we aet




T . 60
SinGo 2\'nB

':.> T= 00X $inq0

0%
=>t‘|‘“ = BN, DKMN \
Cuse-\\ :
Re . 6o

Coss  Sind

? Re = _\COX CoS8
0%

2\ R - 336, 6 wnllen) |

A Sty op lena¥h  3ocm; Which adtathes! do o
POk on o Smook Veretical waell 4o a Poing on Lo |
Sucface of o Sphesc OF . oolius  1Zom Abe Sphernd |
Whose weicahi“ IS ADOKIN. honging  in Cqaflibrium

Agaunst AR Lo Ao 100 tension oF 4o tream
and  nenction of oo wxlh .

(Mivendlada. !
A® = Zoum
O = Bo=150om
W= Qook 1
=9
Re =1
Newd applying Lerals Tﬁ.@ﬂgm
L Pe spoa
Sindp Siﬂcqmg) Sia Ciso o
_,> T . Re Yoo :

e oo
P=(o= \Scm




h= Ao = B
‘ P ':E - .3
e '?F u " °
LHolp v -1

> @™ wsle =1

20.0%toss = 1
$ il = \-0.09
> COS8 = 1,i'ﬂ oq - qu

Coae-y
Now el @ we qet

T _ %0
Sinao: NS
: " ‘DOORSNA0
-) e Sin€©
) T‘ 5 WK G"%Slnq{i
MLG%)
ﬁ'r*: G{;E-em \
(ose-\) ‘
RL v ‘l_e.n
Co_gg L Sine
00X, Cois
>Rr_ , St
-L? Re = ATOR DY ¢
0.3

i Bﬂ:—.t 635 3K |




P S‘{“ﬂ?nﬂa ok \Frﬂ,ﬁ\l“:&(fﬁhci-ﬁd 40 o pu‘w@;—_ 00 G

Senooth  Verelicad Wall Yo o goink o0 ~Hie Surdace.
of @ Spherte. of  rodluy 1.5(‘& e, Sphere Whowe
wﬁo&kb DOCUN  banging g e \iorctum &ﬁajfei A
Weldl  » Find Je. Yendion Siveomn  and rpockion of
Ahe wall i o

(Univendladet 'y A e
AG = uSem ' | () = \
(o=@0:= 1200  #17 ° AL .
W = 00k — %L LS
T2 | ¥ 4
R = 9 Tl - 00k
= |

Now &pphj:ma [ 8q .,'C ._"

ST B
Lin ety i Sote ! .
Yo 517&1 t8) Stn:m_g) ook .-Jqﬂ ﬁ-(_.

w ”'Eﬂkﬂ

J Fﬁ(‘_,:-b f il R T s T ]
“ ; RO () = ABYOO = USHID 2, SRepm. .
Siﬂ@ :..E.- = _._.lL‘P_J -
h E\%’ = O-ﬁa

S‘“q@":tbﬁg =
7 @™t codg.q
7 O0Mt sy~
7 Cos%s - \~ 0.0Y

/ tse -JT=6.04

-) wse - D'Gﬁ

MH-___;_

-

-

et FL S E S =



- Cﬂﬂﬂ?_-_"\ﬁ_ - |
Ty, BP0,
b, D000
SinB

?>T - '2)__{3'571., ‘51“010'

\ SOOKN.
Care-y
Re 200
Coses  Sh®
2 % (038
P Re s SO
SinB
T Re # EOBupQ% -4
0.
t}ﬁig T i'u‘S-FKI\:\r
ey Lo D beom AB s
A two peints oOE B Pt
frd 4B s _

o
= D B
&;- ﬁ,‘
\m
8_-;':1_ - 31?%




i

- 5

Case -1 (™Moment)
— 'J."r’i‘-"l_l N

- Now  Raking aX poind (K) hans b |

€ 1vies e —
Mﬁ "0 et _'l:-!.'js.:_n__ = > |
& SCern ?
. A

7 (Rexas) 4luxis) tlam)=0 -,

Y "a-%"REJ-i e49-=0

P ~ATRet% =0 0 - e fo
<y BTRy* ¥

71Re = AW
Coxe -1 Veredi ee forwe) rep 08 = g7
I? ﬂ- 107 Ll 2 " e
? R{b.{-kﬁ ) ‘a'q‘ = ; v i % -
?Rﬁ ~-a%s =0 | ) : : ,
2| Ra: 2.%xN |lany) ol |

=1

Y Sonple.  Supporkest lotam | AR 1S S m Card o
0 oin®, Loed as Shsin AN @e ﬁaLLFLE‘ Find

dhe’ Queptrteol 1eFL  Teaction 3{_1@3@:-11@%1
of .o ' wesim, J i

o Oivendata =

A'!B: E‘;_. 5_“'1 o ar}:;‘f}t__:[-.!q——

CD=DB=8m L& t—

AC 2. Sm 0 BRgr S e
AD=-53. Cm | :1

W, = aonN
Waz “onl

R, 27

9‘5‘7 . !



Now koo o' pond (A) T
A Se L!_lq_n O ﬂ\"
mlﬂ \ = jﬂ_,_\é\y

7 9% A\Yp4 30 = 0
?) "SR ¥170 2 0
Y T ORg = YO

) Rg - HO
SLS

'?{im : 39*%?&

CMS_‘_E._-H (v erd cal Corcec) : 3

??‘H"f Rp,~ 20-Yo =20
7 Ry 2090 -G = 0

W = Yok
UDL = oK ‘r-n,

™ Eﬁ'ﬂcq 1% 100ol uﬁ@q
Le : z
oF 8m o ShoOn '*‘-‘fl Jre‘& o {m{NJ’ ™ - OV ‘o l;enzr]ﬂ‘

oot Poink: AR OF 4G

e

;U‘CKH f\qqr.,ﬂ i

“ \ ton " L, Zm ?.‘
| T \n{
{ b

S e

Sm




Fotece QOL)
= \oxp ° Aok

\enoit (Vo) St g 0 R
vy

9;3'6"‘ (™ omend)

Now Rokkine moment od polnd @
mnﬁ% .-
7 Res) 1 (2owa) +on), =0 4

7 ~“Rg 4 Uo4Uo =0

? ERB:% g
7 Rop= = ‘

9 Rt Ry MO-88 2 Do) b (gt
7 ®e tl6-60 - O
TR = 60-16

)@; ~ WL{E\]"J




'1 Dedecming Lo weaokion gpd poinds AR R 6P %qu

| Jeple Suppudeol beam 4% G Song i teal wik
| Unlforem  dusted budeol loag of Dourn Over( o
: l‘“@a oF 3B @3 Ypwn 10 Ao Fgure.
. Gtverd e |
i AB : &
ﬂtt'—lm
Oz am oy e
W = \OKnN i
VDL = QoxMijdyrod i (8res) B el
FUFUIQ. L‘-"DL} OpEON B :
F= 20%x%: Goun Vs o I ¥
l Lﬂ\?;’t& (vor) ,qg,__,,f_t_____a,q___&—
L= ALS = Q€ L‘MJ.'&:’“_MT =l
e ? o o o
Re =7 = ,
Case (noment) el - g
é No0 k) A nomerX | ok O ndks @) |
E T{Nﬁ =0 l

: ?} tREﬁG) T (go K3t (Low) ot @5 g ) iy
| 7 TSRpt Aoy = T
;7 2 ~GRg 20 20 ”
| % ®Rp =3H0

| 2 g2

-
J MRem o)




=
Eﬁhll Que;’c_-hgi)_

-,?‘Qp, TRe ~ do-2-60 =O
5y Rgy t B666 - G010 =0
7 Rp -Lpt,'fa‘ifﬂ

N Ra -;Lkg,t._%‘-_t KNJ_




GOVERNMENT POLYTECHNIC, BHUBANESWAR
2R NN GQGGG‘G{ W6 H'9| RN

6MENT PO( ¥

7 N\%
(N
v.v

I\BHUBANESVﬂ/l

ENGINEERING MECHANICS NOTE

PREPARED BY
ER. RAJKUMAR PRADHAN [RAJ SIR]




1 (\[‘_lv\"?ﬂ Frde 400 _d OM- 3¢

|

Frdction

| The | Fortee. cu_ﬂ-iwa on o b@"-}“ Afe. Posiion
9995.13;;1.' oirection of bool) 15 Known o fldkion .

—? W Ore. . T‘}Uﬂ y MPE}\ ! QP th&’:\‘{)ﬁ-f" i |

[F-dulon Wi o
R . ; raloF ) i bt *f ‘
Static  huokion. s | ' Dynomie ' friction
» , ; % e et 1 R h-,,“
r—
AT 8

Ruotm Guckon | © [Rotlivg fetetion

, Sbotie Regobony, i oot w0

ey Y B

Tpeences by a body When by
. forces’" 18 KNowN o Sadic Riction
Dynarmle  fricton 0 T |

The , Hiction
bﬂﬂ_*j at modon
- fdekion.

Qhkpmimc,egl. by o bodly Ohen
%e;s Fode 1S Kknown as Dynumic

!

D‘jﬁ&mfci ' (—“%c_i_o__%\'m :

| _

[_31-‘!‘ . ficdlon | v eyl I-Bbmhﬂ Gt don |

 SLisling Guiction”

NS

Tte *B.o. forcee' Oof Fruchm evercteo bedween
two  Contoe®  Suface wWhen ooy Slicle OHert
oy known  ay  glicling (e adden:




Ro\\\n'd denn
Ths Ahe PUTLLQ. '

F f_\rd-:wﬂn de ‘OW%

B eondot Surdold \Oken ool ,mum 0&3@(
bodﬁ known & Atk "Rpuma“ Fruchen

T ARM
Wm%na of Futotion | v i

Poremy e

; The  rnoud mur Vedue  of PWf// 1

.+ Ficiona): e uwhich  €omes \ndo
Poy when & oy Mok lelng Shde J
Overr_ 4G Oiben \:mﬂ ls Known ok

_ ]—*-mi-’%cma Op:,__-%JWQ”Q"_'f*':_’Lf";i-"?,
| Wheree. i o gatiest fvibe 20
F- Prud:uena.ﬂ Foree
I Q-N Nwm.l veo 8 hon

4 Wﬁzﬂ& &P-bed,j
T appli eol Pgrg_w 18 eomal  do¢ megm_l O

"rﬁen -%9\0. bowj M,Wt \Eﬁﬁm’rw}

At N "DP applicc) FbrL.w_ 1B 3“,%% 10 o

IR -_} \m"lﬂ Sm(—& do fﬁwe_

7. ‘DPJOJ@@\\@% Porete  \q ey J&m—m Guchv‘r
forcece wwen 4Re wooly 1S ok 8o enave .

mb@d‘j“ﬁwﬁ\m




clent i&w;ﬂ."(“’) piuey  Jrstins odls g
The makio  between Prictiondd fore bunal Aorerg)
MeACHoN 1S YKnown gx Lofficient of Rdabivq .
T Tt clenotteg) ey ),

it

.7 MU w&«t b e =F 14
Mg
: Fot .0

kanE 2 R X f1e U = S .q‘ ‘JN
t s PrdQﬁm:wJ @ft.tﬁ._ R T
m hQ" QN - NWQLR " w{m :
N5 |
Jogve of  Eriotion L)

L S N 1

e umt.b&mm‘?immd%wultm Of

F: Gdobone) Forte
| RN 2 Neremed JZ TN
Rad Repee. (o) )
The angle between Inclinetion Plane to e Notzmh
Plane 1o Known oL ﬁw\qle, of R.apvse-




‘\)‘M&.w cmate. of ;.%?psg. 8 ;%{;ﬂ ,;‘f_'ﬂ‘-& |
&MQHM. ’ o ,

! }
s .
CME“‘] o * \
: - { o i
- ) £t
2H=0 [ o

z? C-.waina =0

y -||'rr _|" 42, .--__.., a .

= Y, b g1 i - |

2 Fe

e wstnk] 9
| Foacf™ s -",_;'.’rl‘ P A S IPY (I

Case-\|




7 TP 4o applies| Forcee S tez,*;fkﬁmn 4Cc_
G EeHHona Forcee.  4ben Ao bodly . 1§ Not 4o meve.

e 7 lomly ot ko csve.

f> Pma\e. OF repose WS eauu:u 1o cle of
ErdCon o) -

L=

< Bdctiond Forcte 19 cleOwjg olireatiy
PreoPordionat 4o dfe noremod on.

(Fon

7 Th 0 Hclon wilh tondmuns Contdank
Collesl  Co€ Fictend OF Frdetion:

5y K- ..E-*
R




o BrloMonod Pt

ort_t-mk: an:.mulb-*

ﬁ:

(LL } | o MWAEP Repure.

i P Ry

‘e 0F | FreiQdivn

E s P———
Qh.i:w\'“]-‘

= $ant B
?¢ | RN

~ qu.: Jc,wu.’p__\ |
E Frvox = W _5ina{?|‘ |

MOy Pere e |
erﬁ - \,Q\*__—'

@ #pptiesl  hordzontod

[Froea] 00 o [\ok/': Ao




W

- il

(W bﬁ_{)\ ) fﬂl v el forcte.

L P - e

Motimum Force

Poox ~ W sin (Oi’%_!i)_ I
Cos & |

LA = CofRictons of Friodoen ,

e

T

Hord zond=l 'Pl&n@_] | l_'tﬂQl.Lrﬁ_aJ. Plune |
— Forloonta) 4D i -
‘e plane. ' .
\nelineod 4o4fe| | Applies) A"P“E"lg !
hor zondod Parclie) rzon
L Py _O\Ofaﬁ-ﬂtd!)ﬂnﬁ | J‘O'Lﬂlﬂl"l.khr@




Hord zonRat o %wﬁﬂ o N
&
Gue- (hoduontad) e i
Pop| — . it
L. | REERL —ﬂ.f[:;?--_
| Cosze-\)  verdicol) |
R |
Tﬁeln.ﬂmﬂ +0 .1.&2. kl)ru-zﬁnip_' r‘ | | P
R PUP)
| Mﬂﬂ (HF) - AR
F 4 7 g -Fi!r
[F-Puona - F W [ fows, )
oot (k) .
ERN TRsinat 6 \,O)l.‘ 5 VAW
‘%\q voedbed
Gases (1) )
i | |
“ LF 2 wsd\‘l - AR /
S _;,.ﬂ,'c; Pis
Cone- ( VF) fe——F _ﬁ&—_ﬁg

' L@ |

AWM o Torolie?, (edfisl]




L
ke .
| . oA :
o e CofRcient 08 4fe pﬂit:-,&:inq 1§ 072 ¥inal
e m‘a\a of EFlckion guaol aungle
ivendato

U=0.9
A= 9

9= 9
‘rﬁna?«?- of Bdedion
= Lot
= & 't;mg)

o "L@.PU'JQ ;

\ § - iw.a' |

pﬂ“ﬁ\ﬂ. of r(,,Q_.PE‘E:Q_.
o = Q
> ko g




|
AT ,

ol
: R 7]

= Joa™ (0:9)
Tol 1664

uﬂ{,\_t Ao Nt ,E'ﬂ\ EJ‘K:LJI- nlﬂﬂ,u_qm
G? F.-L‘;c_;l—?nn 18 0.5

\E& e, (OPRYC L o b

Emia Comadioat) = 7

Mﬁ of Repose

Max

toum  for
— UM TOryee

o> o g
,-..:‘ ﬁtﬂl—ﬂhlu ,

= t‘mn' Y(0.n¢)

5 |

Fm T W ging iada
* 800 Sin (2997
Croon T 66.oaN |’




Fonin = W Cosx
= 800 coy.\14:99)

‘me ~ %% 43”& |

@ A ek of uﬂmaﬁ»’z 200N resd on
1 pdane wer e 4eq coficleny . o « Plelin 6% % tul

fhe ange of repose ool mreddest g ‘Sria fles &
“ forcee: oF e  GdieXion, -

eneA \rdlinedl

I (_anwm_ P
W% BooN

-LL ~ 0.6 e
| dn

Flowa) Girentest
I Renin) (Seacnes b~ 1
_Anje of| mopets A
REN
T Ronl iy
ket (0.g)
E;Q_= 2%.09’

™Ma mum torcoa

Foox  ~ W sing

=

300 Sin (2%.09)
R e 4 e ,




Mindeawn  Forwa sl & npd !
‘ Eradn > W oS e ’
= 300 é"o‘; tzgtﬂaﬁ 1 ey
Feedy © am."mNX .

) "a‘n_tl aPFN }Tw.h- on & ‘l"‘hEUnEMI
Plane, MOME.' o

e T WOl dba Word zont; o |

Plawke. 4t "%r{w_'v;_ SRoVieo)  Worfzon ko f fo
e Clyeet Appli ec) Cofcentk .o, Frde 41 o
035" Finol e

™IS Mum & ik e Vedue 50 F

M,
£

2360 Lo L'u."ﬂ%m)

i 5 "',
S_?mm\ P®2066. I3 ‘




e
Midimuro  foree
Pertn= W %‘\Lﬂ'tk)
= Q00 Lo | 1N$H\929)

\"P:an - aq'}lgﬂﬂ P .

-

@ A objetk of wqiad—(;i Too™N mi on a - \nelingg/
Plane  maXe, !m';j\a. %0 wi&-&, r}ag. muw\iq

plane e Boree 1§ o.pp\'te_st't herf zon&re | 4o

462 oot mpp‘n&ﬂ Q-DQF\QJ.,Q,\_% OF Frekion

—

:.r\wemlmie\
W= SooN

A= 30’
Ar=0:%1

Pmu :?

N __?' [a.gpu@l bmnim\jhﬂj‘ v.j

Arle. of frsation a0} e
- U

© SP0 &an (30t a0,30) -

Prax, = 602, a5 N

______________-__-__-_-_-_-_-_'H \




-« Porcoiliel ‘Plone Gad Ao ook amwn%%

\ecliaeol meg u)'t\loh akes  af f‘“ﬁ‘t OF oy

Mirdumn  Groe. | i . 1

Pfﬂn'i AN f+on L“{"b’) | .
-~ S0 dun L'E'rEJ 0. '3“")

YPM- %S v\s'@ :

A bodaj oF we'{awz SoolN lmﬁmﬂ on & e g

AW ARe l:\,ummmta‘ forcee. \s  applicl -’m.ha,L

Tﬂ_.:ﬁmala-aﬂ Pr:IQ;‘k‘tﬂn 2

Koy
Suvenclodo g ot \ 4
K~ S0’ &\J <
W = CooN e =
r})m:? ‘ ! {‘f}%(\/ F}{\xw;ﬁ,w
Priin 2 9 :ILQWHEM &HP) ' J’Q}ﬁ I _"':
§ mmgm e beilgos | o _\'"1_1
NMax™ Forcco. Vo i 4 ,
Poe = W Sin lxtd):
i
= 150 SivSuteo),
CAs 20"
D S \n ‘60"_



¥

W Sin L -b)

CosQ . py-xa’ hos
- Smsian—'m)

Cos 30

pﬂﬂn -

Goo sin A0

i

c0s 20°

VP> 1007 "en

1 l.,\...
- & ‘ - r

A b ¢ B

1mn:: : WHW WM toging P01 a fawgof

Wit - Plne Ot manex on angle. %o
| - A hmuiﬂﬂm FE)\'LLQ, 1s Q_Ppli@'i "’jle

Guivencladion
W =Yoo :
AL = O
pmMT..
Pf‘l\in:")] [ Vieoh Pﬁrtw.)
qﬁ_;:a.s.—'
Mowx™ ke -\
P, = W sin (&g ¢
o4y ol
WS ag

Yoo @ AT
o ac = 29.671N




Mitdenuen  Porcee j %) ref 2 N p0 e

Pain = Weon (o-)
C.oad;
2 Yoo Sin mnrar)

CoHs 35‘
M00 Sin Y& y
_ chs ag” |
}?mn : 3[3 081\\‘
R m‘ﬁ W'E‘.l.am,b— 5bﬂm \s .”1:

f“* ‘1-1‘ aneogie, LAl O * dbie

e B SuPBbeed) by gui e FPolkL
%lm.lie.k Gn) &B,,Q_ Plone

Gwenolodte
W = Thon AR
ol = ayr 0] 4 5 qz;,/‘
Penen = 9 ‘

ﬂ.xpaﬁ?-
= 500 sin (857t50)
VI e P8 Cff?&aoh
& Em——?—._.‘?_mﬁ_'_ e 2}?6.1;”\1




‘I

pesnl evam  Fowmce

Paim > D 3ta {'d_:!)_
Cos @
. STO 3in th:—an)
(os ao’
. SUO sing’
- C-O!- aa' -
\ Prom * U6 -"b:l-l\[] -
~ tttu.-, iy 2 .
W15 < TE Toowm bem? das m,,;i
Steppe b an - |
B e = %d,— of wmila.i Plos

w ""‘:'.;-G‘_ r-_;ﬂ,w.
a Wl olodomns
q AN, A min®™

OF £ wuick Eapitilon
we (e ALe
CAJ%\E o Prictign 50, \

Uuvendodo, -
W = Teoid
9(_':. -
pmut 1
Pm.;n =9 ]*(Wﬁm h‘u&‘\ .
B -ag
Mox™ Corce -
Prreix, = W sin (x44)
Lo §
. oo sin Lmas—)f
LS :
W00 Svh e (686, 3N

CRe Iy



22 Py N o ) kb L 1
Covd vion S
, o sia (35-55)
0 tesar
oo Sin 10

=

oS

5t

"me 1340 NW ‘

‘:M Worcd zonded  forcce. LS W@u-uw 0 pll o 1y
f w}a.w: avory mmﬁ mw, M L«-‘J»rdmr.nJ:z;dtth

EWJQ_,LQ_
£ 4&1«3_ -+E,4 {:nﬁ%uw nf chf't.bﬂn“
el.:ﬂ'a Fi____._.. --—___J_—SPF:
P- 1 r—
Gl (np) o x4
P-r
A Ry [T ‘
83 Rny ? T LR 1
__Cnae~1.,1 'l"'di:’) |
Q.'H ~ W | ’
R 2 Qoon

NMP Loty @_-ue.,m. Putbing ey 0



v RN

L0 AR AUON

1 RN
What Wwored o nk ol fovae (& rmﬁgﬂ'h. e A0 o [J-'-_u
'.rm'hx_ oF W fz (A fAoe ) n.km'nd vty Al Mffi'tﬂh*g{

Svctne e doke Aha, OO Cevetent oot /Pl clon \S 3

(su\!ea_'ghkn_ X ey
0.




el Aba Worts zontol ebfostk Yo sV e e bﬁc:,
wei’nall«.t 1S Ab N nlpng o "‘”-T&T‘F’.","“’*. 'T(Q.
Plane. 15 %ﬂnlun_l‘.j e Upto \S'_'_FEQ “’UPH Wiy
- Sligw wy . | Y

Gwvencloa,

- G v
'Q"' -

e 4 - ‘“‘“‘Hc

Cose)
P-F -
> P Lakn FRh,

f? P = “{m'\.lf} RII'\[

\ere-ame_'_@ | Y
Cose~\l .| #SE g PK
| R = W
2 RN 2y
Naw @r ol T o |
P 0-86 Ry )

= S qeRqg fITnE X




T_’- [ ,
i Bad e  hWordzonkal . effork A0 aove e ‘mrJ«.j

\

Mﬁ‘ia@v‘t AS AT wuana o H.mrf:f*zan'bm.l plane e
‘Pﬂnme \% %MM\\J vuse Wfro 93 ’Fﬂp_\aa,}‘j wild

Shide. \Lg ,
urendatn e
w oz AT ol L1
i'SE = as’ P, *
L. —= e | zg
P=19 el o *
Care - ) -' A w)
P-F . o
VAT LN fotad gu

?P: 4o (257 RN ?£*MJP) 3

"?L? = O MeRny | =)




R oy Weiglih GRIN 13 Placeod on o
Mmmmnim {Jln-.h'ﬂ. 4o move Ao 'ioaobj L‘*qu_u .

Plan e

Friaion.
Guvenolodo,
W= ﬂa;N
P BoN (Push)
A: Fo
D=9
Gue~| CHF)

: ;i",.

I_F‘?J Tyt
s P wosx

Mo @
YV F2 60 Wy

VG * sy e

i
Cone~(1 (yF)

R 2 W Psing

= 24091 6o sin Ho
E © 3%05en |
CEM QE--., Fuﬁlw__

o
RN

» B3

B 30. 58

o]

e Wor®zonte | ant i 2N
s ploant - Findl 4t cppig
L e tilm o

ARy ) !

JWAPH

L

Y,

!



i P ‘r:anvl'j Wma&t Mo S Dlogesh o o rf.nupu
Mr&m¢m Plone- Yo move, 4Ee. ooy biar& Zon o
Plone o puwh of B0 Wnelineoh ak §T 4o

Mr&tﬁ'\hil p’tume. F‘w.»\ ’l’fr& C‘Df‘f‘abﬂri ﬂ‘f F—ru-:hon¢

| Ovedon S, PLss
:! ; AN = 3UoN
P=13oN Do) .
Gy -
=9

Cose~l (HF)
— B Rl

F - PCA‘JSa\‘
2y © = 1208 ws B5)

?F‘. - T.{lz{s—ﬁB_N . : ;-'.
‘ Cose~\| (Vi) | k p

Rz W Psing s

= MOt 120 Sin (sT). .-

\QN = L’l"‘-.E'.. k{%m

.




' bk ¢ Palleol o
A \’ﬂd‘lj' ot s.dmaﬂq,- SUON S ' +e M&%'(]
"‘-"“’3‘4 of hur&mn:tc_kj plosa ’0*5 “Opuwl of gy D
O*L‘F‘”E VE G I'e_\.nﬂhz, e-? 39' hﬁ"fen Fe. kﬂmq“q%
Cind foe Qopﬁue,\j- of Frickion |

Guvendota,
W= Suon

F"PL&'}SK .
7 P \so Lmb,;;')

Cven (upy

|
L
il

7 RNt 180 s fbD;?mn\I

NN = weoliaggaai. < o)




—
n & bﬂd-"j o W‘Ql.a&t A DN % Falled alﬂnn Lo

mw‘ﬂh of wertzondod  plone. ¥ & DUl of | e
: 1 1P : >3
N_Hma aX o CU"%\E. of §T with e e wizm nde, )
Find He Cofficient ef Forte.
Owendasta
W = YYon
Pz en Cwy
m-: Sr" . -~
B

Cose-~l Cmr)

F = Puosx
=7F’ ~ 1S oS §C s
1?15 = 10‘3*%‘;"EJ £, 43 F-rya 4k r

Corve-\\ (vF)
Rt Psing 2 W

7 RN s tin sT = umot VT
AR H'b-%rzt‘{i{a“ il
7RN = Uye -—13'1'3-*;&""
L?E‘?\N > 296. 60N |

(s Pficiend of Forcve.

A )
-~ loen® W




Il

T B i e =

reqpiries| o Pl OF WoON \nclinech ek 40 4o 4

PO R e Bk alie D l,

30N |noy I w@wq“p
"l ok 30t He plare fing

Core~ty CvF)

R 3 R Singy « 10

“77 Rn -+t 20 <in o “'\O -
RN 45T ypaid

S = .:J

7 = g ) OV B Ty N




.r‘ . Q"M

sy - avisiman .,

A4 e w

=

T f: = i

. GLast sHaw =W -
7 €8x~ W - Stung
leras = Lo sy

.; Condiiong (¢ 09 e
Py = 13en <
| a2 = 30 g
h LU I,
ii £ Pa‘wbiq__ ; ’
?P > 130 cos 0

| AF < Toman

j Core-u tve)
|

l

‘P—\\':.
| =) Rw =~ wﬂagrs;n,m*
’ 7 R =
1? @,_E-.—:w :

74 t60 |

Wi ?sim& 4

W reo

7 Fx W ool .
.._? s .q = #utm_@

o0 &\P-@)&'@D We. edq_ﬁ*

__M.’ﬁ_ - UL\A:F"\{OQ.)
Gl 2% (Lrw0 - 5(.y2)

&

"
P
e |
* - !
fd_‘__— | Puy\_
L * ¥
LJ
Y 1[
;
|

-



P “‘7 %9 (W —s—n.um) : 61.28 {w1 69 : !
*> 108 0w -(BArSIUY T 611 A8 AELAK gy
-F]. lm_s.aw- BoUL S 1 6l- a8 \;”55'1?%_
9 103-%w-6ray £33 S2 43676y
7 w1939 -c14R) S Qo83 &
7 Yadaw! ¥ %oy
| > w = 2ola3

»
'

2 W= ane2

Now Q) Veuue. Puking tn &UﬂL@l
a0 A =79

b\ ag - e w a—mLL{LJ

) 613§ ~ -LLL;IH.GQ: Bluz) s

7 6L8% 1 (g0 )

v s 6%
Loy >unie @ i

")\F_L': @“?’ﬂ el . '*.‘. ¢ o

A body o ON & fluu%@." MTL?E_D-T\&'C:JJ Plowne
requiies) e pull o @& gon Wnakineol© &80 kot
Plovve- yua v mgrve Lt also founol Hek puth

OF FoN  inctinesl ot ‘A 4o doe Plane. Pinel Hee

Weigk ok H«F__? loedy  anpl CORM want Ryt

L g s o bed A




(rwvenalota

pl = BHoN Lw\.’ ' : | Aiﬂ /ﬁ,\
M‘ = aﬂ | |

P 7 N (v e v,

Ag = ao S
w9 s S
L= 9 )

vt 1
Conalition - k.

ﬂ;)l gl WN .,
o ¢
ol 2 2.0 -
| IR o) ]-_

| Dimsah '”...' e, _:.._._:.' w

== 5D Lﬂscio | B % 4. " & .1_?

[F“ \"\60[% _—
Cose~| (Vi) 2

Rt P sing, ~09 . /

7 P Z05in 80 =W

TR % \ g

?@‘—ﬂrmto - e

7 Weox

JLL' . R

1y UeasA o
R 7

| il ‘,> u@] qg‘f"m;ir ' lﬂﬂi = uw

1110 =W

=t/




T %6 9 = w- ol

e = wow-fie)] <

Conditon-3 watt]” " S
: to oAy
Xaz Qo ; 1% By

Cose-\ (rp) F"L—__//%/j'/ e I
F- 1}2 LOSAq | A -
T T2 Pxe-t6570 0 (08 5o ﬁ | N
W= e coan) e

R s G G
R = W Y Psing | a . 7

PRN = WiTosing s

.,? RN 2w T2 9y

| -;Z % ~ w%a'?_;ﬁl‘-'\

7 F: MY 23 Qiu‘.-LL

2 |60%% - m,m,n,_z;;%)_..

Now ey &0 We gok PN

| 6077 ¥ utwwa Qu)
H6-99 U tw - = \o)

=) 66 7F% U-G- W) % Geqe (wras-ad)
17 65. ﬂw Cﬁ‘ﬂqnm \O - qc.ﬁgutqcﬂ%'“‘ﬂ,‘




7SS TT W= 1M 66 = Youdmw A 1AM To
7 GESTHW - Yo g ~ W24, "oy 2. ce
7 WLEOFF-UCHS) = 9a4aH

"“7. (0 L (VO I M. 34
""? W - m

o=6s 16 1
L7‘LU- =t T A
Ny
Now Veadud vpmnﬁ i e“ﬂn -® i

‘2 16 A% = ‘LLL '—l"]LDJ
|
] He.qg- 11 L01-6)
"—? Wt - U6 a¥




-

An wnclingd Tlane a» thown N Afe ‘*1% q
inalmd%mi u' Ww%ﬂum
I G \'u‘i!a “‘Vto e cﬁmd Ko l?_%uukg;ﬂn‘d’l
150:% Ohat enda™ core 15 %Brmc-{ 0k iy

' e il
fo. Ahis pufose . . . .

__:"'r‘um : £Y gy LY
W= ugon
0.0

Py M 2 20N

hg'-b‘:a,qm rf:f‘ '
Bz P= LB

(Cosetl ve)

~ Yoo 3in aﬁae -:'E"':'%“_\
= VAR ST

7 URNYTP: |vg.ar t? F:LLR"Z’

5[ 030y t@

B = W eoSe

"?QN = 0D cos 36-56

e




""‘

N Ar \nei.mca:l 'P\me. w Shown A0 J‘B“ Haw Le 'ﬂ.-,,l
laﬁtmﬂ Sﬂ.buul u\gﬂ,j wwahi; YooN  Frioen o s,
o ?‘ 1% 1’3..0. chrw..a_nt:b\ Ko  CofCicaenk of ""‘-fl‘i'v::

1509 What rmnfh Forcee 1S nﬂn\}ﬁfhﬂﬁl m-iﬁ& Plﬂmp
o Alis purpose. . /4

f.

Ulivendlada, ISTE
'F-—--.n_._‘_____-_-__. . *
W=uoon
0.9

| bz?. Rl B BN

AR - g Men #i J
BC= Pz ). |

=8 Q-Iq _.. £
7 Toitns o Pt B
7 A = £oan 0. ;

/lx = 25.cem| © 7"

CﬂL'Q'-\ &?_}-_ ...-.- =73
F‘i‘?':. Sinet . :
= Y00 3in 365 ‘:h-.E'\
G UL 2 L =
7 URNAP: g .ar v PRy
ey
_(ose-ll ve)
RN = W COS og_

7 R = M w05 36, 6¢

| R = 257 3an




»

Noo (@) velue pukinq &30 !
0.-%R%4 P:- \N%-¥5
= 0:5 x263-F%1F > 2 4% A
2 107-33% P~ \NEST
“ Q- A8. 15 - 10123
2 Lp ~ . 511\1.1_

- - ¥

An \nclines)  Plone O Srea i Fpune - waegl %0

a \oood Slowiw o body  wesd ko 38N froch @ Fres bV oen
Wi \nwo dfie greund - 0o ‘_E{{—‘-.:;_e_uﬁf‘ ﬁ*lﬁx‘itﬁvﬂ \$
0:5m  Wha ran™  vorse 18 ﬁ,én,u‘:}w 40 o Pismt

Por Bds PUsQBR: . L aUA AL A
(swendoda - . 2 by D />’ -
W= MBN . r ra . .-r‘/ | -
s - | L~
3 - - 22l s @ RS ® K
e \ ' . 3m o
AB- b= 2m P
BL= P atym /|
Tn D ABC ¥ Y
; P A
ATy ﬁ_si"\ .

Gose\ ()

AP M8 inA
7 Fip = 200 Sin M.70




3 Ul AP - 1a§1_-_3£ PRI
;? O'QQN'\? R b Ll N '
v K"‘% UL VO iy

- T

Cﬂlt-—“ (v Fj

PN S W tos
v Ry SECPINPIE
..-limhz 3'1';1,5%\“\ ey
0§ o ki 10
0-38n4 P - ot
7 0.8x2313.55 b,

(863
7 151 4P - 125.3¢ e

1P 0 s

aa
i " ;




7 toans = Oy LAOD) 4 - i
“ ? X = :Q'.ﬁ-l'\"a.q-l__ |

A Ba-?ﬂ

| Coxe- CHF)

482 w0 ShES s AT ) 2 -9
? FtP= oo $in &Q,‘Dﬁ{u 310
?@ 19

7 U5.24%p s oy 9
L? Pz 192 .59 "':H‘EL'J_C\

i A ARV e




ooy bF we»&i MGory 18 pulled up o ‘Ww1
Plane. by & force. \R 300N de Wnalinadon

AP\D'-"\‘E— \& 20 A ABe Word rond ol w ﬁ)l'{'_ﬂ.ﬂ- d“PPﬂ&L{
Porcatiol ‘o Al gl .

Gywendeda

W = UBoN 4 AL
P~ 200N
XA : 3o
L= |
Cose-\ Cip) e
PAE 2 W) St ae, e 208 =3+ 3 €
>] 200%F = '*4'5{} S'-n B0 . 3o a1
2> "2004F aas g
=7 Bs ARG - 580
S - "rswx
Caxe-tt (VF) 5200 ;
R = wWoseg -

“TRN = B0 08 20 |

1?@\1 ::.C'r:' '5%{11 h‘.t‘ﬂu
Now corgetent of Gifokicn

b!.zL': _F|-—-=- o - L J' “*‘-' " e
Rn

?RL*: A3

‘?Lu:o-‘ﬁl__ . e




GOVERNMENT POLYTECHNIC, BHUBANESWAR
2RI OQGQQQ W6 59

I\BHUBANEsVlAR/1

ENGINEERING MECHANICS NOTE

PREPARED BY
ER. RAJKUMAR PRADHAN [RAJ SIR]




DiFference wedtween (entvpol

gl - S

Centnwolol G‘lm?'\"j -

e

o o ‘Cerdes OF

™ N

7 Centent of asmea of e
Plone. Vigune  LEhe rectna
Circle X - 18 (known
ax  Centhreowol of greowty-

7 Cenfert powt of any
Plane P\au.n,e,f 1S ' Known
Qy  Cendrolal oF carr_mmﬂld

Dt cleaks . v 3O
&huc:!'tujua-

-} % "l'E.Q, Cenven Fb’ll'\i‘
ofF any obyect y94p,
UnE Porum eleniy,

W, &

aulm

7 The PO Afleoved whicl,
Jromi Fohened Force appliel
S 0Na bedly 1S known e
Centert ®f amte\a.

7 DE oleads wlg 3D
Strruucturoe.

7 Ofs e Centernn pont
oF any  ohect widp

?Et"nﬂ oF  cerrten ﬂff %‘T—M‘*M B\C_,%Hwtok ',

A- dotol oxon E}P-—l—ﬁo_b&J{-j

r___‘\
A - aytogt Qln

——

77 Distance between (v-v) |

arel (L Pomnt:

-7 Ni T\rl‘\:\lgl
B

-
-

L= Distance between (%~

& GG Poink
L’i‘ s A B %l 1;\

A olensify-
o
T <A
!'EL %l'f‘,-iﬁh Ry | E;
l A |'Ifrx‘ l S | \ /
\ |\ : ! o
T r
| | |
| i I'\T
| : |J \TIE
B
K)X" I T | % o e



Loge-) gy about (X-K)

AT = ouyy 4 cayo tonYs e
[;-,- Quyy 4 0ns +A3Ys |
| g tatn, |

__@;&E—tl C'_(J1 cum:vui: U’*—‘!) P, Ny e |

AT Gmtetetosts

T- W teaXitasrs
| Cl.l—ta':.'tﬂ-'j;

[ _J p

o |
Jz.n'feu1 @iﬂmlw on Cenmld Se.uhnﬂ

T S L = T N“--—--. s -

@ T eston
® ‘7 Secchon B
ElN Seéj-tnn

@ Choned  Segston
® tube Sethen
3 Culootd  Seahon
A e Sec-hon
® Syuircten Seetron
@ Spherce.  Sochon
®  tems Spheste.
I seuton

Tn 481s d.luﬁl‘l'.m

'Q’l-::. _Q_Qja“'e\ of "'&2.
byttom Plcm%o_




|| S—

& dbdekness of 4o lbodfom ﬂ&nﬁ"-
Q- lena#ﬁ of webh
13’ Hickness of web
leagth o Top Plonge
ﬂs tickness op Top Plarve.
O Yootsom Plange
Arwoo, - \04 v mL—
T U alout (x-y)

\’Y!f% L

® _wep

e —— o

Cly adoout (r—x)

&\{?J = f:l"t‘ﬂl""%} )

™Now Ctr\ of D - Seodn abenu;\' U\—R)

CuY t 022 "(ﬁuu\'b
oA =t ML

Cose | Cth oot \f"\{)

F—q_—%

L_J (e Yo -y ans W““?{ W

Cls1 pol ﬁ’tS)




R

Now Cm of ©-serd Ser 410" 5
o242 tO343
(O; #\51’( )

outos Tt
]

T—] Seg hon & li'r{' —
i Tyl 1 |

(ose1 [ty ebouk ()] NI

|

Wel, . &

Areo a(ﬂh 0 t.th |
\ ol

IO‘P Flan ,__ﬂQ. *
Am*@g - anﬁa m‘L_
C(.\ obout  (M-n)

Ha’l: .ﬂ4+%:( ™

MNowd |
7 C‘ﬂ] N T Sehon  abeut (x-x) .
Ve Qi taay,

ATy

Qe [t aboud, (x-7

| _[Due 1O Y-y ’Pmsma "\'an:uu??n Do

Cc-'ﬁ Dﬂin_i:.}
~ Now L of 4=

(X 7). - (0, Wr
CMtay
= e ]




L- Secton [ T1etbool 1) I
Cose) [C about tx-ny) -~ 45

Reckargled 15

> Acea =f Qu = Qurdy| M

- Cu cdoout (r-K) | 5 < e
Il . N ! :
ds % ™ 'y
Reciona\e -9

!

> Area (05 Lankg e
- (51 adoout (x-x)
L‘aa- . -m;\m
a \

- NoOWw  Ct n L= Seehon  bouk C*“K) -

N G%itaay,
| autog. Y

Coser et abouk (Y "Uj

Ry
7 CLst abouk -

B
e ﬁ_ r
Ng = =8

%a- 3

Now Cbhin L Sechon  adoout (V-~Y)

-)—<--q Cuy o F O Mg
aqtay.




Seciion |
b AL Oﬁ—i—’-ﬂ/.’;m*mﬂb)

QA fanML
XN ( aytag

Meoo| - 2 S
Case-) [ty cbout Cr-1)) o 11
R wPfh o
Aeaa[a= Loxt | - by ]
R TR, el e — ]I
7 Cy adoout (%% - f L 2
. &y *
l}j‘ 2 ]"” (e 5 )
R |

Arcen = | 0 = Lana] Wit
7 Ch edoout (R-x) .
a: 4l

d b

Now (i L Seotion CLbOu;Q’ L“"Tx)

T Quy, "tCL‘:zJ-jﬂ

! O ta,

Lare) [Cor about )]
R-)
Awrlq,z UxE e

(O Qoouk (y-y)

N = 4
| am




Now  Cennn L %ethun O.boml: (\H,J

_f'1 x. ar‘-'“l"ﬁ&;,"lg_ o104, 3 A e

CL‘H’ CL:;_ =¥

r —

\?i h\T: (mﬁl\‘i‘ﬁfb’ll ) @%'a}qz_\i;)‘l )

U0y T
o v 3 iy | "__J rv ‘
gw’: L el _Lechon WM’ 7). e |
. e .H | g | ‘ > + ‘ts
O30 Setabdutouny) I

‘ T: 0 EDU-Q- 1O b‘f-"ﬁ) %51ﬂa erﬂbual’i—l Wl

b — L
Cly Pmntj | | !}

| _ .
B I
CMQ"‘H [CU[ Qoo @_1)] “ x- Iu.— ; $

RA e | ' Yy
A“m:kl” Q‘*.ﬂitlr;nL | 7

Area = jag - Qo xtg Wi

TCH abbeut (y-y)
[ = 23 m




p"(_&'z-[%z ‘Q_&“t& m’l.- 7 o
5C0) apout (YY) i | b
s |
Mg = =22
; ° a v ) e
—7 NB\Q Cb—l CJ\OX]”QJ &bbut' L_\f’i-"i)
- &m; -l:&uz.’la. oAy
A L utogte [
&F” I--& B . N3¢ _,'I_:J’J'I .fl ’: [ . J r
; o— MT’ X |
i .
Ca.&‘@—! EL;\ about (X &j] | TI [ oy =
Y-0 E)UE.J"D (Rt "Pa_zsl nta | : ]Iﬁ’&»
C}En.ﬂuafgi{ﬂﬁl '\%m&}] S g
Coetl [Coaoout (y \H)] "Q& ey 1
) L | o
7 Area{a - fhm_lm R
V) oo [_"' RN
7 CLy cuooudk bf—w)
tkl ﬁ:a'\' ﬂ“ \ o A = A

Mr[&a: Qaxty ]_“)_




oW Qo Chennel Secken ook ()

" | ""x—'.:' OL\,'\L\ "téi."i.'x'). toshs |
_ a‘\'tCL'L “CQ},
Now Uy of C)mmd geahon-
7 T / aJ%\-taz%m+a5%3 0
: g = aitoztan r



Cuglindert




Furcl e Cct;"l& ;P T

=

I

—'——_.

"Serhon O Yhoutn Cny 4%“’ = v
Givendlode NI o ot
[ #2) oo L4
3= 150mm i H
i 2 loenm |
L2 : |20mm g (.ﬂ.ﬂlwm f
+5 z \Omm S
) s Jr“ l L
Lo = \Bomm A =
£ Do 3 R |S0rren )
Corerl ( Bottom Cuange) < -/
Pyrceo, = o = -Ltii";\:- ;
I s o5 1 JEOKNO )
- 2., VP00 Frorg

Cor ook (A-n)

Vi 2 & 2 (2
= _\bm ‘ ;
i iy 2 |
L Bk
Coue (wey)
Anea = o> fohig

-

\&0Ormm 2 senm

= | Q00emnt—
» Cly about O-%)

il

1o s

%0 « Bomm

BLY 60 MM




- Cn abouk (*-x)
‘633 *.v&.la‘\%ﬁ_

(¥

o4 20+ 22
A

. 2o+ \TTmm
v \45 mm
Now Cty of T Sechon
ooyt (X-%)
¥ YY) FarYyrt 013.-3:}#-_‘
o taz by,

1500% 5 ++ 12000 7F0 ¢ 5“1091615"
t%o-\*tm:: -tsti 00

L\I* 10 T c\gﬁmJ )

Cose-\  Ctn abouk N

( Dua+o 'Y*-\{" VERES ‘Paﬂimo(

threough o Point)

-




62 [#na dhe

* Bottom ﬂahge
*Wehb = looM %x1SMm
“Top #enge = 350m x 95m
| Ghiven dota,

2= 3oom
4=
{o=
tq =

Jom

IDgMm
15

Case-1 [ apows Ox-¥]
O~

MM

(D Bottom éﬁ{anag ‘"
Areo. 0, = Aixt)

Ctq section of * T ﬂamian.o,ﬂ
= 3Joom % 20m

e
A ¥ r\,
I!é——r- —

13

R
eD *’";_l

|L1F

oy

'3




P——====——m%‘__;

= |00 xS
1l - Igoumﬂ
(& abouk (X-x)

. o4, + L2
Yo: 4 5

" = Q04 L?f—

= Q04 S0
=d0m

II@ Top ;ﬂanae
Ance. Og= Laxts
= 3s0 X 2%
- Qqﬁﬂma' :
(Gy about (#A-x) (ase-1 CCt’n Qpox CY -Vv)]

. 2 . .
'?'3-‘1::'1'1-:'{',;2 =

-:.‘zo-i-IDDJr?__lS

= 20 4100+ 12-S
= 132-Sm ‘
Now  (6) Section od T SeLdion aboa:l_f Cx=x)
Y= Q,9,+ Ge¥q t%sds i

Gitcg 4G q |
= 6000X10 + 1SO0 X F0 + 8350% 132-S

6000 t (S0Q + RISO
=4 8\-§




B fe C& wn T Zeetion @b iﬁnuﬁn' I -Jcﬁe F‘GWEL

Gyendado. . | & MOmIn
: &g"mmﬂ

. .T_-
|
L
[

-

JUy = \B0sem
iz 20mm
D—& =~ \U0mm =
Xy : A em == N

2\ Some

= |2%0nr 30 Mm
o Oo_lm;-;}
> (0 ot (x-x)

P L
a

'

i

\Q:Or-nm
a :
GSWI

uls




Tb? 'Plcmz“!..
A”-Eﬂ.‘. ,ua : ﬁ-a'ﬂta
= \MO R Lo
: 28Pon
~ (O abous (%)

Yot utdg
Q

: |3p4 a5
*a

-

= 1204 Jas" e
* (M8 5 mm
thl n T" SQ‘Q‘*\OH El.b{]‘uj'tr-ﬂh.)
T: 3‘4‘31‘[9;1":]? |
WRRL T
. 3%0% 65 S5Bo Y2
%00 % ;-.fuﬁo"-ll-‘

\ N = 10l 65 am
Case-u eon adooud (1)) PRTIR,

| ,-'—'HL#:L LM 40 , 1“'{ ‘Pq:z,in Aletough e Cy
| 0 Poaax) d K

7 Now i op Tas@ml'

Ay Lo, |D\.b'?'.j |




Voo r-’ic.e Oty of 1. Geashon 1%

WEh < | g0 mm % Dorem -

10\—, P\Llnae' S \8OommY Kemm

QL = 140

&l: 20 ™mm & o

Lo = \3omm
tﬁ. Bomm

S8 [Cn aoout i)

#\m Q-’i !h‘n:bt

L !

l]_.'u_' l

iwxagm,.?-!
= "-'JE’Jan;
'ér
- Hsu
a 8 1
&= qal‘nm
Mn&,

'Ry lfla:': MRL& -. L
= lgp'waﬂmﬁl'

2 Bolﬁhrﬁm'i__ :
Ct—’\ ehbo 4 EJ-—‘:L'}_ | |
a&: QA*—%A |
a
= "l':c't)-\.- %m %
A
© 95 ey,

P




Now Ctn in T Sechon odosud (#-%)
. ouyitoeYW " R
AAtC_,
_ 3600 x010 + 00K o~
600+ 3960
DI e

Cose-\\

e

T o, W, @)

(. Due. 10 N~y ‘Pa.bs\noj w Gt Potnd)

T Rew el i T‘SQcannn |

sl

-
L] i J ¥
L l' 1 #

Rad Lo sy in e

gg_ﬂ_ﬁ-‘-nq a}h | %-hDUJﬂ \ F‘L %Eam&

Cmuqun_. o
Q2 \Dommoa; b oogd
{d = ADmm ..
4N T Cora y SR 2 A '_...._*-rl'
- N o
Qe Vet amut (k-4 *
—? Preeo - oy = Oy ky ST .
= "% w\&'bl‘nn-?" |
= Q\@ﬂmml;
Ch eoout  (£-1)

$2 D

Bomm




R_a TR Y "-
Ameo - ag = _l}_a';j;a_ J L
2 bo.x aa,mrﬂi?' .
S D00 o
Ctn addoous (®-%) | o 8N
T Y88 = L9
bal
5SS i R PRI TR 1,,-.@32r~ vate af Al
; ' A

- 50'1\ |
ND“J Q i VRET o B T r hédds
NN L Sewhon about: fx-x)

¥, UMYy 40 Y,

e o) ; .

o . Cata;
= BBoonlomy 1Heo ¥BE
! 8200 tigoy” T '
TP‘:}ﬁ =\ m‘mm_]
2% [t ame (]

R4
Cly o ut -y

7 >(|L = __b.
iaf_a |

> doy 3o
S ot S
-5 ?I;Trnm

22
o adoouk (N -y)

&
Ny = X3
K




Wy = 22

T \gmmm
Now Ctqn v L-Sethon aooud N
Y- t a2
ocu~ta, -

. S260K 357+ Facox! p:

2900 11960

\ = SA-05
Now Ctn ee L:sq;_hm

XTET = L‘SQ 0s i_iBE')

! _ | '
| Faal Qan L- SeCH0N ‘&S Lhown 1A e :

Fi&um.il- O e I | ‘Frl |
:I (T“V'Enoled’g | | Saevms *
| £ = \Forom o _ ‘ 1_
X\ T Zomm = -—’dll—. i —II.?:
I I.La:. ‘37‘-"‘“*“ L15D-%0 - \36,“,“‘)* l . T3omm
_ Xa = Qomm A
i o3 Ctn awousk (%) e F e

7 Prweaz oy = Divrk,
= \Zonom-
x  Sloomt-

C arouk ()

L < - X
i s o0
| = %t—jﬂmm
l 3

i

/



———————

Amea. = Gy = Optdbg
T \WRoRrdoem”
SR e
Ct atoout (r-v)
Aq = Ryvdas oo
..
Ba'ﬁ RO
{™y " faﬂ : d
. - 30+ @Q‘ 3 e P .
% ;
Now Cln l_ ,S.Qd.-\mn @tk (= ‘”QN&
‘{f’: QY 4y
Oty
3 51&011T+%§D0Kq<7__¢_
Ol00 + 200 ¢ furi
< 20 mm
Cose~y ooy About (¥-v)) 2
2
Co abok N -v)
e '-U:’L J
a
- \lo
-
2 ¥Senm ?
R-5




(h \n L “Seckxion adoouk (N-Y)

K\ A Q.U.,"K‘I. *ﬂ:‘g_"bk’}__ -
At

. S\cor $T 4 Ay00% 10
~ 5100 £ 2000

\ ri'-_ 5i'm'ﬂj.. . v

Now et 66 L = Seahon

-

(ET -0 et )]

R

Fodl e o \n oL- Serhien

GCuivenclato,

L ® Qoomm
‘t,‘ = lomry

'La_'.‘. | DO M

&9 = Bomm

Cone- Ct cuoouk{nx)

Area = oy = Ly ey
= Q0K \Dall—
000m >

Cn @Weoud (x-n)
D= ‘;;—ll

a> L2x73 = Qodxas - iRose = —



O abouk ) '
Bas My - T T
2 Y
-.-,*-.tauf."f‘-‘{'; id
-l 1{)rﬂ5l
20@o Mmoo :
Now 0t yn L, seckon. akoud Net)
T= QY toahy :
& EM | 2Pty N 7~ i}
- GWOK 5+ \FooXgE

r

A000 ‘%~ | R0
= A% 6¥m i
&Pa o oY L
Ceq abouk Ly—)
Xa = JC‘J_
a
- 29
a _
2 (O m pe
2
Cor adoout () |
X 2 |
A
= Qooo
a
3 = oD ™m
O 0 oot (¥-y) 1n L Cegdron
s Cuwy 4(&1__'12_ : |
————_.________,____’ - " I‘J
T N, '{.'_ 2/ a-c___UDK b‘ﬂ'\" “%EORTU - g?’ 'lﬂ

AT A &7



Now  Ctn 0f L s0ckuon

Fied o (i 11 Clanne)d 2echon

B Showgs 1 _cﬁo_ ﬁau&-

Guvendedn L 20m ,
'l = 200mm } 5 R T ___'_ _*_.E;'"""
2 = A0 ; : r”
! ~osrall s @NEeL o f
8y = 1@0mm iy 2y o
Qﬂ = A0mm ) _ | i . Ja_l
0oz Slomm " 7 ' i W
Lrornows et Y peh !

Laser) [Con aboouk M)~ - |
[ﬂ (0ae o P (%% 'Pu.mna "iﬁ:wuﬂ b1 Pond)

Cone-y [euy about ¥} o, o
R
7 Area: 4T LRk,
- 300 X 20enm
= Gﬂbﬂmm
Ctn akouk (¥-1)
7 A = *ad gi,f
- 200
8 'a'O :1‘ gl— E
- | =0 mm
-9 ' |
- Asiea: Og = L‘l"ﬂﬂ::_
+ 6o R Bomm

= 3200mm




)
: :-Immm
-3
7 Prea: a, - |
3 'Q-Eﬂ'\-b_;
= SNORLO e
z U0 0nf—

7 Co about (v

%= X+ b
i
= TRy
l au+ i-ﬂg—_l .‘FII !
- *.35“""“
Chy Channe ! &Ecﬁa;\ cbout .L“‘i--

——

X< E‘-’*—t"l\ t02 U TA3U

Ay tQztay

Bon
. OX\ %O 3200 %10 + L{luom';_s
»—\J\\h__ﬁ,

(o0 + 2200 tYeg




e
Fool e €O Channed 2estion o Swown in 482 ﬁa'-n-rr.e._-
i

” o ABOR

| Gwendets i =g
24 = [Gormm ’ | |

,

%4 = Zomm | Omll T 77 = =X
Lg= lBomm T Rul e Tae
i&: Somm J’i a :I%.
j__& - doormm | -r;.l Igum"'
Th = B0mm

Couse-) L(n Woort; (x~n)] .
1:1 E}m"rﬂ AR ‘?mmn% 'ﬂ-u;u.ﬁﬂl Cty Porert]

.-\.C-?'}Ei E:C‘“l C‘f-iﬁﬂui bf'-"f)l
| B
7 Anea z oy ;04 X&)

= |60 x 50mm

- Ygoom—
7 C abouk ¥~9) e
ml = _Ej—

2
%“mm? Snmm

-

R-
7 hwea-0g-: Qaxg,
= 130 %30 mm
= %GMW
Cop aUoout Uy-v)
. 12
8 A
. 20mm
al

o ‘pﬂmm




L .‘,"'

Ch in Chnnne,! Seghon QM\."‘\""*)

04'*1'.1 + DLJ_M+ AN
e I '
C:Ll"'ial {Q_'_I: = ' &

?_

"1%%)-( &o * Q4ooxl0 4 eaoo n\oﬁm
Y00+ YC0+ Beoo

Ix- 4@#3& r‘n:'!_\

Now & wm channey Se0 3o Hoold L‘Y . }
= =1
% ¥ - (16%368rm,0)|
Fral e 1y |
P.aum;' N channel) Serdiss ayiionn il
?,__ : ' o N
._Cflﬂe'_ﬂu_ﬂm___‘_ | A N N _. _JIT‘;I#
0a=%0m 1% [ I'
&'/\ Eaﬂm AL R X l‘; ,.]l I{':},ﬂ e —— A
0'3: |90m : L 1 _'—;”3“
&:a e | T Yo m e e

X = domm




_Goae\ [0t owoutt ) -
Y.-:"Dwa. ‘o (A~1) 'Pt.u;mﬂ "Eltﬁu.ag\ Ctrn Pornte) lll
Couseh (et aloutt (7-1)) '

\ 7 Areo : o= Land, |
= Qoxao nt @ \

= \R00 mi-
C\ adosuk (V-0

= L
- R

1_9 2 k""‘1-5-"1"lr1h:'1'1

-
y S o ==
- i "
) 1 -

~ R,

Ao~ ag = fox,

* |20A0m
\ | o0 o
(s obout -1

:iﬁ.
“a A

- ? - 5"m
R-3

r‘\ﬂﬁﬂ_ e G'Et

= i&lﬁ&' ‘ 1)
& '_a\"tﬂl?.mmq-' . .
21 B Bo0m '

S0 aoouk Gy

Up 2

=
~ 210

—_—

e
1 \DS m N
Ch v Channed 3RChon  bout N1y
X - QUM X O g A3, |
QU Yoy tay

© Y800 RUSTH Q00K & #@D 00105
\%00 t 12004 6300

= B0 e
i |



@lodate “Re certen  of amﬁa.j r@F‘ Culse "dp h.':’.q

Qom - y IR Y ﬁj
‘ Lore
e R __-_‘_‘_-_h'_"‘-n‘_r |
n &Dm | : _ ﬁﬂu . gy,
- 9 "_: )Y
?51? oy ; .x‘ 2__‘-""4"“*—-.;
v A X
Sasey [Ch atosut ()] g g
'-——.-‘ _B'_L_ - T B ‘..*
YI a )

e [CO awout G-y Foo

Calodate 0o Cervion. ©f %rr.nm-‘;-ﬂ nP _mﬂ;e ﬂeﬁﬁ : %o

— 61\‘39110"051"& . = A\’,-'
© am
QC~ 2om |
:?E:"? FEER LTRSS sl 0Bl B 40
L .
Coset (Lot aboet, (x-n)) fxl e
—, o H6 .. .
K {;2_ '5 = "'—:5_;11 b é



Coune-t Tty adoouk fy—y)) |
<5 .- X ; .
= 3 |

= 20 C\ESm . ' !
A ot ; '.
[ o ol 1.
lulade e conten of graky of cupe o8 taghi m)
L3l B
ELI"‘C"\ L\Eﬁhjﬂ? ‘-{n\ = \"f
(1%
Gwendota o
Letsm <) "r} ol .
B~ Le:ib) N o o {
T 9
91
Sote [ty amput g
s bl
73
i %ﬁ = Um =
el [y avout ()]
e S
X =8
= e e, |
Now = e
L e (.’:{-5“.,, \{m)
o




Calowdode 4Re  pontent pf %mm Crakolel = l'?nfjﬁ& )q

With (Ya & doglt B, &
o,

ol

Lone-w i ook exeny)

Gaen o abour W-Y))

Gyvendats, .
: T =y

[ = Ao = a ) .J.::
BP=- WUm:b - (,

1= .“

L ‘5!%"':{\:\ ol - ;& =
PR

1
<

'_..._.b_x_b
Gl
_ a9
2

- \m

- »
-

<., B

X1 N

- A0y
&

= \om

Tow sy \n mﬁom&
R

e 6% ‘ﬁm‘*‘i vE Jfftmrale, oF m_.;‘wrem.
|

&\quﬁ—q - \ |
: % |
ke By | AT S

e Ter aboye (x-w))
Yo 2 K g

2



Now Cea of TWﬂl&-
{"{'.’T: 0, 2m \

Fiadd e conton OfF Aoty OF mam OF ma[li- *Fn.

Gwendoto,
kma&k:‘am
X9
Y9 OB S TR

Lore-\ [Ch aout Gp-)
!Tial o 00
MQINE-;\L[LG\ ooud L’l‘r-hﬂ ‘
S
a4 =
3
3
= A b

New  Cy op maie. g
rX’ L Nre By é’,-&ﬂq;. e L
g = : ~o)

-
-

= Qom : it .
it ke ;f‘f/—:\
qﬁ:? -g. J.—m _.._I[_ il |

|
Case-\ [t about (y-y)) i

e e,

@ @*Q_‘U Y-y ?G_mm") -\E«n\l-a’-\ ta Peyak)




Cose-y  (Ctq adoouk (A-%))

bl
=1y

N

Owyendat,

M =\ommm

X=9

=7
Care [Con adoout vy —1)} -
1T’* O} E)‘*‘Q ‘o Y~y "Pm-un

. Dot

n

Y% m

(e 3




A Plane  Qorvng  of G30m m  reaglius 05, SWown 1 Yo

ﬁ'ﬂm Final e Ciy, of M\na at, poind 0.
Ap

Gwendate,
M= Q\ﬁﬂm

Cosent [otn abouk (xex] o o L
a2 | : | -
. B Sine 7 ; |

N CEan ) _

- a‘hﬁﬁp_w 3\n B0 ,,
= M
'3:%({3: '

4 aau XAXSINB0
X045,

\ V=" mwam%
Coseu [Tta odooud Qmﬂ

" B E\DU-Q— Yo \I-‘r' Pmsmﬂa -%-arw%
‘Qm Pornt 7
Now Cin 0 Laoerano,

\?.’\}‘: o.m




ai PQM -Qnmmu ni: L~ \lom Q% »ﬁ'ﬁﬂlﬂﬁ L _E{l
qum Bind ARe. C_nn 0¢ Yomina ai: Pont o :

Gwvendate -
: e \\Omm . oy '-hn.;
D(: '-10' ‘-=I E

EHG]
-F:--‘]I P ok o e

¥ o o
oy
Lo atoud, () '

A~0 e =
D&) w@*)%hawl\f A

C\n\ Pond)

.—%‘)Qﬂ @iﬂ aogu %xj]

R
4.,

, Bugh i<

> A
3/ __ qrg
&2V % S\'n Yoy
D, I L)
45,
. 665
2% e é_‘i_‘“"._

i H*':':i) kﬁ 3 1M)




I

Cg.,\wﬂai& e cendert of G‘\r[p.ﬂl‘\‘ij of M.I‘hf!sp@
oliug 1§ Q%0mm - |

|y

Owenolotan 3 i b

= 0o o f

37 W
~ose1 [T about ()}
T}T: o ! |y

: |

SX aB0

- B
W*— 143 Yo |

e [t avout (v-Y)]
e )

X *0 t Due +p CY-Y) aunts i
(e Doy nt) Poaty %“‘SQ‘

NBQ C_t.ﬂ ﬁ’F‘ L\Q)’"\’s 2 |',.. QAT E

owtocte  ~1ie
Conten
Toohuy 18 \S e, i Cﬂmiﬁ"ﬂ of MEQPL\M

EM___;Q__{C\_H

= 1S rmn
9

! R | %

| b

?t
'\?’_':
Caye -
r~e— MHEQ'J[ O.hﬂu_t (\TL"-F\']] J.‘)“
I -
S




Co-&ﬁ"jL[ Cly abouvd @jh’lj‘k

(X0 [ Uidue 4o &9 Pessing w ey
Point)

Now L of l/@mtﬂ?ken.e_
X9 o, aowemm]




ll,'_.i}t’g», 1?

‘

=
e

e

2o\culode. AR C,e.r\’re;\ Yo r

Givendadro,

O,
OF Cone Aom ¥ Iw,l,a@.tt 3

ammj OFf tone Yoo

Qe €ty aous SEN

i'* D\ DPue 4o N ?cu..sm'& —'rﬁnwg&
i

= Can Pﬂmzﬂ
NOUJ CL\] of Cﬂﬁ‘e_

‘TI‘\[ 2 ?'_ﬁ




‘
(owtoke 4o venden: 0R. g iy BF tone | 4o
roollws ©F cone \ ormm & kmﬂaﬂd‘~=ﬁ€mmt

Gwvencladray (o

%1 |
e ' |
M= O (g

ol
M2 lomm

’ “ik\: ?1L‘(5ﬁﬂm * s Dar r r =i ‘14‘:‘ £
T Guet [t aou® (213
— e o T il
9- b

e ey
Sy

23 BBt | il 3 |
Cane -y Qs eoout ()]

<D Eﬁ“ﬂ *E;‘ J __?‘f"f‘".ﬂ ';Pﬂ.Ml e Haw w&&
Cn Poinky

Now Ct 'n Cone_ _

Final 4Re  conten

oF  Qrandy oF ¢y tinden Whegg
Taoliuy Ao Qytivoler -g6m & herglct 6o .
G endledroy | |
S e | .. , I‘
Kol v op aud } .

o] _.:_ﬁ_-h? by . |

!\i

Npsd el



Clove Tetn avout (%:%Y)

e (e asoouct NS -0

Ko} (Dueto Ny Puﬁmj -[-a,mUaL‘
Cln Pongky, , o

In Cu\indes

I'EE*T: glm * ' |

Now Cln

(axe- @GL ook K?‘KD
Y he
. &

o

Y F . Bm
MCMS\ (Cn abouk =0y

1X-0 | (P2 to Y Fupnn Somghlh
S RTES

1



—a

MNow g 1n Cylindent tae )
Vx.q; & 9’*‘.'5'“&@)
I op e e
Pottom € ’

€ = 2oomm '?l'lf:rﬁrﬁ-m ¥

TOP F'L’”‘ée-f L Soom X Sonam
Web = ZeommX Sorom.

Fiol Wt of ‘p 5E.iéif;ﬂﬁ-

! .
A -hognt . - 5°'i’"“" ;‘f_
Cﬂl\ie.f‘iolaim e 3;‘31_'-*:?]: r
et ot ] r
€y = 20omm : i
&\ = \Sotnm ’! A i h Ilg-'ﬂw
Ly = 2o oraw } I |
&5 = somm L‘f"‘_f"h | J
= "R | 260 >
o = |50 mm ]
£, = Domm | "
= ‘

-
NG I

7 M‘fx}m F’ﬂnna‘.e_
Arcea - 04 = D—'“i['

.: an‘mlm s G ]

Clﬂ &bﬂ’gut ()( 'Jt)

T
B e

- | E——

A

s i T SBmH\& af 2 : @ "




% _EJ
[P v |
fngﬂ E;—_I Aren s ag = o y

|8 = '&Gﬁhﬁb .

Ay = 1%@'\\1\—

| 2 ek e
Ya = ﬁi’f%

“ " 200
= 180 % a

5 \Wob g 1BD
@ Tep Flo.n%&
' - g - laxds,
| r \BDOX 8D
‘&an 5 00mm2—|
5 05 abet (%Y
s = t.%ﬂq—r g
é?
= |60 ¥ 3004 S0
)

, T <25 ;
1> = Yas i B - ciea

(. clbout, ey

]!

| _ =y 4

I 7 %
' Qy m‘l "t.'ek3‘ '

. 30000 X & -
Pt 15008 x 280 -+ T500x{2¢
50000 ¢ g0, Y 500

F = \thl.:f”mm =




Canesh [Cly atout (v-4])

Cly Ponds)

Now Qty 0F T-Seckon

-.-n-c---t-—-r-n?u--u__' - ! r
— ' . 'a ¥, i/ .
{'K‘ I qy = D )y -116;0&1'““‘ :
Finol (tn o £ L0
L. ﬁ?ﬂﬁ‘lb‘ﬂ ( \Dprthm'n?s'nrnr;;ﬁlomm)
G enclado, — fpép“@fﬂ
24 = Gomm )
&\ 750 mnm oo feome |
ﬂ-_a = \O0enm ; — ”‘j
T Y - i -“' _L -4 |
ta 2 Aomm VRASSE g e — e
= ‘ 'sjﬂﬁﬁm %

CO-’SE.:_\ [Cm oboud LK“TJ} 1 Lo O/

el -
Aeeon = 0y = 04xd.
2. EOXNOMME= "k uoagr (¢

[ —

| Gy 2 1260 amZy L

(s cdgout (x-%)

2 _%E__—ﬁf-: Lnrnrf]__l.
R-g '

AT(-E@\ I Cl_'l": "E:'K‘Q‘L-

{60% A0 e e
‘gﬁa = 000 MmMm 7—-—1

@_ﬂ ('-‘ Due A0 V-"fﬂ.ﬂ‘. po-.a,*,lna r}@w\ﬁl‘

—— e —



(ts, adoouk (x~x)
7’ ‘la"— L%

L

e

. \so
xR

A )

UL =59 mm']_ |

Now gy abouk  (x-x)

q‘ QY & Qﬁl“f'::___
G*-_\ ‘{-&'1_.

L2000 % 1© + Ao00XE0

200 12000

\:\r'-' 25

$ose0 et oubousk GVENY
24

= 60 X20 mwi—
2 \ S0 raw A~

() csoukly=y)
ot tarn

)
S Qo Lo

2
20 ¥ 30




Q-3

Now C6 abouk (=)
r-i' = Aua™W J‘;(lﬂl.-

A TOy o
- F\mxmar\'ammﬂﬁ
\AO 4 oo v
- 3’5mf‘ﬂk Y 1

Now (U abouk L Sedkwon

\;')T\. | v - '55“1‘-'11) &Emﬂ

Find st of  Chonne) Sec410n

lBoM m K Borem X 1Smen.

_Gwendlady

» |l
o
¥

Q_‘\fgﬁmfﬂ P e 1...‘__{::{;""‘&__)_.-

= VB
-ﬂ_g‘ - qgmﬁ‘]
¥y = \Bmm

!Ll:.s = Somm
:&‘b = \Smm

m&:.*:hie"f)___LCUx cubouk (Jl*“ﬂ, |

.J"'\
el

-}n"

S Tomm
|
: | W

|

7> 0 [ (Due 4o “xex 'Px:.!-s.wﬁé1 "ﬁﬂﬁ‘{‘&‘“ Ci Poels)

l

22 e atpuk Gt e

=7 Priea: @y = lex&y
= BoOR\Em-
::., S0 mm—
L apouk ()
L=

) ., S0 _
ey TR RS e 25 mm




Aeo e o, - Inrts,

= box\5 L —

w - 21
MWy = =3
7V 3
= 30
]
‘?‘}b I-c;\Stnm!
% dioa
Ve Savegngawih,/
Mt ton
= "BDRZQ—"(-HEOE'I%+'150}:§T
“150 1T10%0 t 50 -

7 = 1 Emnn ' -




Now,  Cuy avwouk mend Seakion

E’,'\Tr 0 \"\Emml

A wochy cosit © nt:.a@d (‘Jr;:uhm Conve.  oF oy
\J,lumm ounoy R T RVEN 30w ™ Dﬂﬂf#@*‘ On m Oud
W\.B?k&nﬁ- o ¢ reoohtUuA  Bom v O St Mru.‘zm*ﬁi‘. e

Fad e Cty of AGe " LeblyT

GivNendato,

2 Momm
rC: 3omm (Lone)

L= 2omm LHmtgPLm)
Ei¥) - *

(ose-| ey op h.éms?'w :éﬂowi'Qﬂ-hﬂ

=7 Noluume

“\*ET@I

3L M; - Xeoy>

[\r 5&.59.\[

G obouk (x-x)

(e L 'e;.m)




m&fei' Cly abouwdt of ru.aﬂd: C"“u“jﬂ-"tto
m\;r (=10 a3

J{,.“\loﬂm,e_
Ny = g*x &y
3\ |
i "—;—'%Q"Jﬁ\w

-

\/&1 20 + MO
+ 20
\JI
> 30 1o f:
Ya - Moaw |
Now (4 :
& oF
._7_1: U‘\tlﬁui\f?_—

56920 K 1.5 271 6%0 %0

285%0 £ (6%0 7




~g
G

=

oy Shown \n Be p-\aw‘“ciﬂmlmxné CE.I&TLD\Q}. oC

,re-.f_ T(.El'ﬂa_;h‘ﬁa QutLepLs -

Guwvendlafe e
AD= BC = ".burrﬁ
BE=20mm

A® z DC = Somm

Tt?:? (i

® r@;umaxigmc@

"? HTLE!JI 2 Q_,K.b
= 0¥ 80
[ﬂat = 2400 f“"ﬁ?‘:-

CHl ckouk ‘-L_x.—-m)

- %

706 about Cy—=y)

e

-ﬂlb “eon -"‘}H'ﬂ'fu-'i:
y

‘\f‘

A

™
\

A Sem Gaedoart  Arem 1S ey <o) Hom ﬁ- -ﬁm{a\mi



7 abeuk (v A




r

F.f'c_tq aout (x-%)

_ _4m
Vs T | 3%

U x2.0
2 W3 Y

Moz ¥ Ymw

2

-~ edoouk  (\~Y)

Ny = Ypg A2
Z X

- Ueo 420
[&‘} 2 GDM“‘J

Now Cly ©F 4ropezim wemsve Semicielore Arcen.
— C6y about (x-X)
ol O\ 4 02 & Qgs
Ayt Oy t0n
2Uo0 K15 X (200 X Yo ¥ .
t o amq

AMED 412008 G oo

\ ?1 Q6 Y e m

7 Coy abouk (M=)

i QR *&Lﬂig_‘_agﬂig

A -

&1"(&2‘_;‘0‘.5
- }Hma%m 1200 883, 93 ~ 628X &

e

oo t 200 b GLY

IT Uum




GOVERNMENT POLYTECHNIC, BHUBANESWAR
2 RN 0@66‘%‘%2 WS'CH9| RN

I\BHUBANESE/I

ENGINEERING MECHANICS NOTE

PREPARED BY
ER. RAJKUMAR PRADHAN [RAJ SIR]




ve
A rmochine & o device Wl  recet w“—ﬁﬁ
ancl ol!uﬂa o welt wortK: s
e"a' Steom Eﬂa\ne P encdme., ’
7 ey 've of & 4wo yPer  machine

S 5““?”«'?-' Mochine
) CDmpmm;:ﬂ Mohine

§Lm?"“e‘nﬂ_ mﬂ}@f?\tgﬁﬁ.-

Tds o olevce wWhich oo weRd Wortk ok

- There ore  <hWo MVes  of ivple machine

D”E

U 'Prum:caa Stmple  rachine

(@) SE(‘_.Oho\o.m.j Simple  mochine,
EW - Qever,

7 Pully } Pumasty)  simple  maahing

7 Different ol Pully

7 Diffeentiod Serpu G;i-wmlcw_j L

_Cﬁmpﬂ"ig fﬁwﬂ%wr&

Toe Corbination of S

known - @ ComPounc

Cq-  Sereed
S
%LWJ%

! of eares 4 n
Powert Qo on e SP*OJ:E- L “reanemi g

'S krown oy Gyeor | ano¥en Sheet

ple Machine 1]
Machine .
¢ CLEPF@-‘"'—Q!’d:lc._D rPU.U.ﬁ et




5 There ome  different 4yler of goor Lrain
W) Sieple geort Hreaink ‘i
- | NV
2) Compounol Aeart aans

—? n kE:‘UE G!Aﬂ.a‘tﬁi” Nl ™2, 'N'; cunol N\.‘ arue_
el of ARe gean 1,3, 3.y,

7 Sienkosely D T
VT '3 ounol T“’l QL. vy
‘J(e.tl%m 1;3;3;‘-1. = {-'E'ﬂa'ﬁnp

™eatle mcd“\c.u_ﬂlj
» Crear | ool Gregn g w»e_ag;[—
.Z\‘—L = TL a
N'?- T 4 ®




Y S —
r j\/ | .
ﬁ;_ ¢ Greart d and Crearc Y4 WE ﬂd , 3

‘ [N 2 T |s oo —eg B
| o S SRR PP
‘ = Iln A ' - (
E NQLO_, Sfpwl ""pc._:ho' * O kg Slf"’?ﬂ'g— ﬂm '-\11‘“1\
gl s
Ny T

p——

Now Welodty waho anol Speed) Tocho OF JR,
Simple qeart Rwoan  Speed| of o!-rwumﬂ& Whee
clevioleon) by Speeal OF oclmaven Wheel.

Spsegl of’ dlu.\nfa Wheef (M)  Noof eedh Mvmﬁﬁi
; poal of durwng Wheat () N0 0f ety dmuven(T:)

.

C’DN‘PD‘.L!'}O' C‘J‘\‘Eﬂ.r[ irm.m

3 {-.I-\'
e I ¥
- 4 _,_;jj_. =
! .__:;__,..r"" ¥ [} ;
i
N |
|
N |
- — !
15
| _?J:t;!.r ] |
L= - |
fiT ; e
e ' E‘iz";i"t"(
. | |
==t




i

™ u chd\am N1 'Ng, N 6nal Ny N6 , Ng : Speed of

W I‘IBIB.H":JJG:-

‘7Cm°"‘dc’\a We ccl‘e_b,r

7 O ard Gy we | qet

- @

.'3" Gle and G We ‘aﬁ:
qui’nj a0

N ='[§__ _ :
MNe e O

Now O ®,® W&'a?-i *Je.wu-h,) Toto of
COmpou.nd Qeart

er Ny N T__
| Ng Ny Ne T T» e

ﬁﬁtna Mﬂcgu.?ﬂe—
TIs oo dewice  Which  encables ;ﬁI; N Loood
(W) oy aplyeg  Compratively moll' effod.

R
The device Which €nable +to WL o Lood by

7 u,!st'ra ey effort-

N




Machsne

" O Siple By |
Machine

@) Gompound LRk 0gy
7Rple, gty Mochiog

The clewvice which enable o LIPL o Lo,
by Whing  Lexs effort 1S KNown W Stmp(e ‘
Qﬁ:ﬁma Machine -

o9 - lever(, Rully) Inelined plane etc,
| Compound L3ft0q Mackne.

A olewice @h&mh*mfﬂbiﬂﬂ-&*ﬂﬁ of Symple
BF’E:\N& Machwe 3Pk a foool vOirdhh  Lleas

ChPoret.  Tha  ™Machine S Wrown OB Compound
ﬂjpb\n‘a Machine .
" eﬁé - Serpad Yaclks ; Whee'lq w' CLACLA . |
2 '
' Tichonical  Advartoye. -

The wako  berween mn&\t L3ifkedd  Loadl (W)Y
| opplied  efPprt ey |

“ ™eacte mﬁwmﬁhj ]

™A = Led

AR
W

’P(Mﬂ = j;J T
=>TE hes no wnit.
Hetogity rako (ve)

Tle watio beiween Ohsztﬁn(‘_;e, M oveol by ok
ared  dustence wnoveol Yy Loaadl.




Moo rnadically | - '

VR - _cMtdance moveol oy effprek
d_.l_sﬁante,, mﬂ'}f‘?{?{ oy Aoad) -

3]

> There 18 ng Lnks. -
Elfigeney ()
g o rTﬁé"'ﬂgﬁn \c;'e‘-:h,q:)we,e.“ﬂ '
ol veloctty woadip -
Slmgﬁa ‘"‘beh\r\Q_' |

et e
The wazto besween qui?u-_& orcl \nPuk  of 10,

Machine known of SFfciensy  of o machne:
7 T4 hes o u.r\‘f’ﬂ.Q;

mechon col 0@k vVantase
\Q \{?\'ﬁﬂtﬁéﬂ ar QPch:,ienuj of

W&sﬁﬁem@mhj ¢ W ¥ nbw

_ (W
3)
FOGT
Sq . WL N
= L P Y

Whesce WU = D\d-‘PL._-Q—
’ [; ‘P;.j T oF “\e& Macbine .

F T Ouk f-:\j: Lput of
T S = el




l Rabio bedween 149, V- ‘&WﬁFﬁL‘-‘H"-‘-‘J (stost Tep)
We  Know) AReX

' GLLS.M movech oy f.m.

\ '
r. —-r-@
]

J'.“""U‘%‘Q'Q“) we Kﬁnu‘J ook
e—Pptc_Le_nuj K"l\ ’EL

i
9 T8 K"’“’
)
i R o Du.l:pui:-
Lﬁ\guﬁ:
N WK
Ll B T

T MAPHY) - 'rw_jm

r:-‘ ' y_\?_ |
¢ T
| 3
7 YA L
VR




awo_°oF M™ackine . (V.v.T)

P

m:t.une_mmu?m_p bedween applicol € fort anal
Ufteol Qoool, |

Nd:h%m&.%-\wuj, 3 ™.
" Ps mw+c
: AL
U’ 2. PG 1 Actuald ™Machi.
VOW | r i : - Cdend
P ok ' = mw '-‘"-:r;ﬁ*re..
W = Q oool N W —
C: Mockice  Geton.
| ™M= Slope of Lne:
Maxieoum ™A~
| R o
i ‘ =
" . o,
(M=o el
ek & Budbn: (efroct)
lpﬂuchan = P- ?*R\ \
. =
wm&&m& .= o, 4

)

A machine uwork ik 1 edpal’ o e Oubpud

W Th oan  Qdeal Mochine &Fﬁu.Ean 'S \ep ¥

P: efforct
P W= Lol

| W) P cun \deal machine Fuction gl _PDMH
. ZEre D . ; I |
So,
N&iﬁem—lm_uj} ML,




Aengible Machne LEYER= T 6 dlp
- Te mockine LOmER s Ca-po.-b‘e* '_GP dp"nfnh Somg
Wl In Qe weNers0'e durcec ko of e
froment of  efforck - 2

TMectbemathally, | 3
& / L
LMpu.t of mf_—chma.? TMackine —p‘.:‘!_‘;\
o

7 oukpud >inpud - Oudpet

5 (Wr) 7 Ery) - (MO
7o) £ (W) > LPﬁﬂj
Yo (W) > @*‘:\)
Y

pﬁj o]
N M
7___:1>60




|

7
i

S Hem

f>. P'HJj
:7 Q_‘%_)

———

L‘jhg
5 MR
\,giv <: JE?F) ff

7 l'lr[ <50 7, |

< L

)
4
a

Oubput < inpukt - owdpuk
(W) < Pry) = wwew

) & (winy < (pry

7 (waw) 2 Pay) o

/A

Jople Wheel ano)  Ande ;-

e —

™s a

o i W
aoail
al

]

=N
. -
¥ gdiies . =S VS

?ﬁka. .

Stenple. machine at  Which  Whee? andl
ole 'tLLqUT_ ﬂhﬁﬂiﬂﬂiﬂjl @1Cdjf\
(ollechon @of :E:m%%’r&m

B

1 Lke ftﬂtouhma
i W P . rﬂ\‘“'i,.m:j -Q,E)'. -;rl.;:
71 | T |

' D

Lo &
X

':'L'

D: Blameder 0@ 400 Whee §

ol s clornetert, 0F Y. ando
W= Loaok Ufeod ot cx\e
efforct apPpliesd abt Lhowe

9.



VR = -

3 y f

* !-'l,l1 %

Disx&nm “"W"—"l b3 Q’PPO'U-'

‘Dngionw' m"”ﬂ"\ “’”5 ,J?'°°‘°l
m)"




| AT SR -

dg> cuamekere oF arle ¢’
Mﬁian.muhcn-l\\j Ve erdy Wod\0

VR - _duwkance mMoveo\ by effor

BT Tonp
L'\d‘ *o‘.dmj

7 MA - T
. EﬂPuum@j L) = %-3:
20gte _Putchase  Candy and wWhinala
B fr— focke Lt
/ \
l | D sy
Beord IS /le / F lwf&
=4 G =\ " i - mf—— ol s
< "éé//// I % vy o LR [P
g j i |
B ® i _’ﬂ_ﬁ_h sl s
Drurtr—" {'_ :__‘L__?_]-
b =)
5
e\
LeX g Considles
"B olreum
A = Aue_'
i il

No. oF ""‘G.PJ@/\ on  Pinton adg_aq
Tz No . of  Aeed, SPU_RQ&M
MEBY = Vel et

D Dlm@eﬂ of  hanelle




.

o
Veloetdy ooz VR= "oy

but Gt.c.m:.r:nl\r\o& o e ‘glm.P‘Lé’ purcchae (o
VR = L

W

olTy

A = W
[me-%

> E:Pﬁmemﬂ
]
VR,

mﬂi,@_% Or \,an%_
let ws  Consicler, o

— Double




\*‘...nr———‘-_—

Br X By = . Top and\ bmsu:um \oer(
WMM“‘ \ BT

It k VR = ﬁT&'ﬁl l

a\T"'T'g 7

f! Yy

kg ¥ Neﬂlramc_o..t Mvmd‘oﬁ&t Lﬁ/m . __:l

B

L | I j I,-._i., '1l= " [




p_—;_ m\@a’ e'fl-ﬁhwdlﬂ'
g MW 06
ch 5  cometpa of oM

P: Rk |

We Loook |

T: 0, OF Aeetr 0N wWorem  Ohee]

W\QﬁeﬂaﬂMMj ;




ol L= Lerath 0 Afe offorek trom
QVL?* Pidon 00 Scrvewd |

W = Qoao)
P- REprek
VR = é;k'?fi o i L’J P2 Srmall)
s 5
mmi’%
. Wb
N = T

__‘)Nww‘tﬂs Lawo of Meachng -~

M afTe !bﬁhj‘?m newdtons Loud,
® Newtons fewo 4t d o <

A bmb.i continows tn Slate OF weat of wnl Forom
mMmefhon \n o 5+W Lane sl Mma upen
/Omj eMukerened) Forteo ,

7 Tk ol colledt o nesdno Lol
@ N'EAO‘\‘E)M rn)_ncﬂ 00 91.‘

P —

Rote o Chonge  of  mornendum S QLL'H.EQ:LQ,.)
Preoporctioned +o dRe  appuect forue:
Fouma
£z Kme
1 P = men
Newtons 3% goug -
To envery o_q_r:l:ﬁ}nw:&m 15 oan egmod  anol
epposite ~peqcton .




)

| QOO |
UWenolata,
VR =10
P= \Bon
=9
W=\ Q00N

q Upspdare -8 ((Simple crachung)

Ma: W

.P
200

|=D

g

®. ‘EPFT\C\E_Q% N
) e
T
|O
M =0g

Fms].

@ Nﬂﬂhm\lm Aol mm&. o
W

- lj-

OF wmple m.::tchn.ﬂ' NS \0, e
efforct  apphesl 1< \Sow. Dettescmicg eFRcenty 4F  Lpao)

i@



@ Tf:@ ‘\Jej_nc_;,xﬂ_j om0

O Mecvncar fostert- *
" | .
™R - —
| Bt
I y JLBO0
BoO
\™Mp - 38

®  Efficeney

. T8
VR
"c'? 0.65 - _;3._5__ o
VAL
7 0.65VR = a5 e
s . 92 )
b 0:65

VR = ue Lid

= oR Sktﬁﬁ;im : f;-f.“\.ﬁgjjjrulnﬁ \;. i Al
Aok appuen o \mon B

- Do caynm :
\€ Loos)  \mo0n Gt &Fﬁmg%

Eﬂl\fﬁf‘o\uim
VR =20
P-\20
W = 12080
e Pl
O Macvan
. - Ul 2 folv 00
™Ma. W .
2 F\EUD
|20
MBE = O



H @ ECGaenc

= ae
64 Ve
10
A0

= S _ o
Fq ~ ED'I.‘l :

-
—

i |

Loadh 1. 'LKLN Te ARo Ef'Ftcmna.j oe «te.g_ rochiae,

N T -
e BB, "3'““* A - Dechantc An*m.n*mae,
arc) «remwrj "E"a:ha? gvrd oy %
Pz vooeNn -
W = lql;}\(}’DN
I '-'1: E5v,
NP}'H?

), EfPIcency (y

M- MA
VR

e

S Stmpi.e, -Q_.Lol:[ﬂa fﬂ&thf\& E-F‘Fpmi;— apwq :




1

o
0. &5 - 25 5 '

——

VR
? 0 BEVR : 35.5

N UR . 6.5
T VR 0 &5

?\VP\ = 6“-541

r

/

P\ Swenple  mpchine EFFD"d: oF o, l“"j ?ﬂwm.

sk o oltance T BE (o Lt o . Lpag eh _
: w o osdance' 'of 0. ""‘ F'“"q "a‘l VGﬂLcr;_,;

W0 v Meshenioel | Mucmi?ff—c‘-“ol E?f-ﬁu@ngj
0F APe enachine: |

__G\t‘ierdc;_kg._.

P: oon

Nz lm

W) = ';G‘OEN

W2 0\ N (oo i
™A -9 |
"'U'Q_q')
=9

O Mochancs Leoidoge
™MA. W 2% 0




|

‘I

® €t Geacy :
. MR |
VR '
)
\O
TR 1| (eea) nachine) > ]

A Simple ™machine €Ak o £ WoN b :
M2 eang *”'“’a‘*

®
M. W
lﬂ
S50

_———

EVere
:;b?_]

'>j MA =
O ety rono

- 3 . Im
\Q‘r%-&;}m'lﬂm




| o : A
ﬁﬁw' “sffort of spony S WW "'QI’ 164, 6%
| lsod and ‘an efforct OF YeON S WEqnuned| o,
- (0L Msger 80°a E’:tﬂ'ﬂ)l‘?— o Chine eﬂtﬁ'bh“ﬁ

"ﬁglsu.:z of  rooCimne %\‘Pﬂrﬂ-’rﬁe Lol Q«@E@\

Fi W

"P;{ = ATON)
'-A:‘a = 1%5501\.1




Pa s Wam +C

‘7[ Mo = 1Ysov fh"t"t_-:t L@

Now e;_-,\)ﬂ

@) &0 Nﬂ_#
oo = lL{EBGth
200 = Gooorm- (.

ACO = BSH6 md

00
= m - )
7 R500

!

)fmv& c::a

3 I ]’ id
r

m "v‘ahue, pw\nﬁ o eﬁ @ ;
~r Boopmal ¢ !

? 20D = GGIZ";'E;'?\‘-:“_I)..QI.#C:
l:> o000 = {'-'a'\D-t[_,
a7 C_, e QBD i l'&{)

71¢:

[‘Em\‘y"‘ Rowo of 'ﬁ’ndnmg

L VAR

7{’? > Ooawrsn | -@®
_EQ&E’,-R\ ('_,\nuni._l

Pa = oo -
’ ] | |
W&:’}

: dawd of o chvne
.

.




P- \A'}%’ff_ﬁ
2 200-=

'] 300-%0 - DO Wy

y S%0: 008 Wa .-

7wy a0

o-oa*_ﬂ'l"‘&o =

003

> TWIB: \} 000 By i
An  efprct 0F YUpeN\ S . 2o ol | & Lf% BO0N 4,
arel efprct of  FooN g W@h@&:

\Q:500N on: o, S;im?ﬂ.ﬂ. orachine g ol Sheo)
Qo ©OF Jm,(:j-nn?. & Eing| 'Jte\e \oaoh h?-ﬂao{

Y efforck RN
_aneno‘a_-}:&
P2 voon 1
Wi, :SOGDN
'Pa = FO0N,
m& = 1-:{-:«{%_55'“’

P 3= DHOON

\\5'3 = ?
CD—*E'—‘ i

P‘ z \’Om, e

[ v ie] o




-'-""——-___

Tl Core-—4
pa - W::.“\‘\‘C

1?‘1'% = l_%,,gBQ,,'\'C. r '_-@ .

MNow &Un_@ arnck O we %%'
OB el
i_ﬁ_{:ﬂ:n = O o L |

e

S0P = Gl. GOGH M

5 .
7 e 1% co®

_ s}- Fﬁ = E)-o'a;i A
M Noalue pu:!:'ﬁ'aha o) W

100 = 11500 enic.
“ S 700 : L7500 K 0:03 *C .
;> oo = BabiC

> T~ T80-525 -
|| ST
EsRabush Qo0 of muchtﬁg. | '

Now new  eatab\wsh Qad of fmc}\m{.

P.?. WB'JLC
‘7 S0 = Wat g




(@)

7 Soo - 0.02Wat |15 2l 1
'*) 500~ 115 & ©.03W;3 i 2 :
35S - 0-03\W3y

325
G L W SPE »

3l T touns 'm{] &

Tn o Lfking mackine’ SRfort o R AN LRk,
looo) 6f QWEON Grd on e,FFomh 01"‘- @3- Uy, Lapy
A Lood 0P 2qoN. TE

0) Establch Qw0 of ‘Mqahmg

p\ - Olm
W, a“lGﬁN




41334 = domic | ~F

e

Fruom @) -Q&® we el
a7 v = 2420+

A% = AUBOm+C |
B0 = Hroh A
A
2= vog | oy e

Now @ value puﬂin'na el-@ |
Qg = QAYB0m-tC
> 9g = awﬁomn;uaﬂ_"
S

| 7 C~ A%-y4q

. >I’C4_Tq_’\ |

NOW  Bstabush Qoo of mathine
P Wmic
XP-— ©.0Qm +@'_@
Wy = G3sony
Now &0 - @

x -



P 00aWa%C
7 P 0.08% Sxvotd

vl W € tug
17\"‘*- \G6: BN

N VERT '

Wy 3 9
Now G:G" >)
b= o.onwie -,

Ty = 0.0RRWY U

 Q6-uq > 0-00u
1? 8% = b@l’o&ﬁ
"'} UJ\{ - M7

0:0g3

| &) s

|| T‘-*naq,? e~

¢ Mok ™ o

7 E"H ?5}35915(].



r
\

: i1
An MRt OF machne effet oF 85N Pt o fodd |

OF 23250\ oncl con efforct 0F 1854N L ft  Qeco)

OF “a2oWN -

Q)

() Cuadate Re vt Wﬂi%.&ﬁaﬂgﬁ

&

Estoonish Lowo o € moghine

OF 6%%xon. _
A e lmol oF efort ofF N,

'

4 ) What 18 MRe oo™ E’-F‘FIQEI"-O-) 1? VR ﬂ#‘mmadn;ri_,

6.

C.U Anol Mox™ MH

_Guvenolata

P1"' *2 s\
W, = 2850\

Py = 125 uN
h:}a 2 L{qaﬂN ‘ ;

@ 1:--&»\] GF mMmochine

Cote)

B 2 T‘n‘vJ-'cL\ |

Pz &N
W) = 2350\
P oo WMl

Asezamsome |0

Carnen)

i

Pa = WamtC

\ 1264 = L«qmm«d --@




From @ &@ we Pk :I
las.Y = wa0m+C o &
TR = assomal

7 %M = Q6Tlom
7 ' 3Ry
L 670

?tﬂ = o. "’:ﬁ |
Nﬁ"iﬂ @ \"CLE.UQ Puﬂlna ' e%h_G)

B 2 228B0m ¢
? TE = 2250 KO- 01 ¢

’ ¥s: 28-S
7 Q. %-285

ey
MNowd

P 2 Wmae
®
Wy = %o
T)S‘:?
GT-D'M enbﬁ_@

>0 Xésgo t6s.5

~=>—

‘IU‘) = 188N
qu:: ?
P: qu—k(‘_ 3

‘? \€B = E]~Qlujt_{{-6%'%




:} \%6 $65.5 = 0.01Wy
7 \Bo-5 = 0.01Wy
2} Wy = \a0-5

0-01
7 {Wu= \Roso |-

Q9)  NR=65 |
mmq_; = J— et | | 1

MRV =
‘Z Moy = &

0.01 x65
ﬂ? q‘«"‘“@‘—‘l . %%
é =y
m :
; 4
) Mp‘ YL 0. 0d = ¥,

?’M

m Jouo 0F madkine 18 P:0 ﬂg.'..d:f"-it - Dedorermine.
Pe Mmax™ Mochanicol F\Dlw:.x\i'wﬂ& curel mmm

Lffuensy \F Wz,l,oci’rg Tt \S%0.°
Guvenclocta
P =002 wW+tug S 2]
VR * %0 |

C: a5
MLE-U& . y A 4‘: <

{F] Mﬂ oy =




DA\ Moy 2 &6'&‘54\

Ne w of ™ackhwne 1§ P - 16 - % ‘Jelgu;.
Taho of 48e machine s '100'

W Bnd evor™ Mp. e

M) Bird  opy™ eFfuienay EJ'P -\-Q.e l"fmchmﬂ

) Determne effont 16 toast 1§ V500N
v Deserevyne  Los& \f Frchon o0f @_Fﬁ:rd:




LR
W P2 F’
W T \Boo
P =~ WmxC

=? P = \%oo (0:09) f15
2 P dot\§

L oo S

N Fruction -

P-W

| , VR, |
r - A0V

' ' \oD

U5-15

= | 30|

——
—

o
The Velodty rastho of simple MaClr-.me 1520, HRe

ot appliead 1S \2oNy Dederemine Qpﬂme_nb-j IF Laacd
\Boon 9

Guwverdadta 5
‘JP\-. a0 : | .I .
P 130N Pk

W = 360N
%2

1 ( Mae bhan Cal

Aol v o)

| ™Mp -~ W
| P

_ 1200 _ ’

—e

\"S0

\ Ma =+ To}




A E\mpj_p_ .Ldl:tmrh Muchine, Lot ol Yooy
Do ol S Loooh 1L 2 KN R 4pe Qﬂﬂmenbg gp,@‘

% Whax s 4Ro mMA ong VR of
“h&hme? ‘

Giwverdada e |




4
36. 5 :
Q-85

IR evsy )

N =

/f"'\}

2 A Smple  aghine effort o IBC{-}N, wWeE a Lrool

C-BUN & Qf-ﬁu&nr.-j of *tte ﬁ'\&ﬂ.?'nne. 15"{"‘-_:7"1'.
I Whatr 3 e g & VR of

Guvendlatao

D=z 1socon

o apitune

ikt
@ Machanico ﬂfc?_iﬂu‘g;dm.o&e_‘-

MR W
P
= DDV

—

[S00

| ™Ma= S.6g

® _‘EPFuchnt

M ME

VR\
) 7. Sl s




@ e VEUCI*‘j rtatio oF Sy

&

ple wmathine § g5 .

Appliest & Ytony cetocm ne Q.Eﬁumo_j Ry .
s ' ig 0

‘100N .

_Swendoda
I‘f’P\t 20
P MSoN
W 2 oo
N




Q‘

i)

=
ol
ot

MR 2 W

® Metinans tod ﬂ“ﬁ‘i‘ﬁ%&

Dt 2571\

O effowt O F Uoson

Gvendlanko

P\ =UoON
Wh 1 BeoN

n W —H:} jili_i 3 - ay B
SO0 ot
‘IS "‘!’Qq};,tl’(ﬁ_ ZQ.'.O .Q_L?k L850 Al Dn Q Elfﬂ‘?_ﬂ&_ WGU""‘.&_
Estabiish e Lous: 00 mao bino. Y And e Gsmac
M-'EQDI b‘j ot USON 2 gl 1



?\ s n‘\wl 'J(C_

;?‘t*\tm: Seom+C| -

Ta 2 ™Wa+e
:.7Y5Eft3 = 1B50mAC --©@ - .
Ruwom

<ol @ & ® m'_ﬁ@,

00 = 1BBOmMAC
_Mo0 > Boomal N .

—

loco = 1BOm 2k S
7 loo |
150
.7 oy = Gl‘."}_&,

oo - 5@“\'\:(_
? Moo = Sop X\ D Ac
*7 Moo = B e
e o0 -g5
7 C : e |
Now  Esdolons), Bos: me PR
P: Wmac




pa = N,jm'\*-ﬁ
;? UWED = Wa, Lo 1%y 4 92
7 WB0-3%6 - CBwW,

'*? WG = 0 1% W),
t? Ws, = LS F

e ]

e S s

-

O T T e

@ Tn a h.%na TaQhne  effsud of i
A0 N Offork of (34N Lesa. 5 6C Unzees.

C) Estabhsh a0 0F€ racesiee, s

) Rnol effort F lpagh ﬁ_ﬁ.ﬂ!'i?

W' Final Loaol of efforct \6a N7

I

659
) &nd $e mam™ MR Y

Oiwvendedo

T}L S &TN
W, : ageon
Pa = (Ran |
Wg = uaaony.

Cose-y

r' ProgN

W, = agton

P Wimic
I = \%g = Q“sbﬂm'\'{;l --®

!

itFa fosch "’ :

W) Gind e Mo eFfiuenc & Vi of malhae




h Cﬂ% e .-.“

% ¢ Wam-’r{:__ |
4 [ laq = U\"l;\o;-{;c_l - ()

From @ a® we aei',
\RA = A 20T C
RE = agevpmte

YL = Q060m
17 ™M = i 1
06O
7l 3000

™ Value tha n % -@
% - a%sovmi-(; |
7 B% = QE60% 0 0V X
Y R :a%-6+tC
7 RX-3%-6 =G
e C s By
EsRoabush faw of moohine

\P 2 Mm+tC \

PP = o ot =)




1? P2 = mwWa~C
2y Pa - (0-01) 6%%0 1 B9y

=7 %5 = \axp

4 = leon

> 66 S (00 wytsay
"7 \eo— 59.Y4 = 0:0lWy
- 0.6 ¢ 001 Wy

= Wy = 1066
004"

-zftjj“l : lb%gmj




Tn  offont o Madhine © Rk R WRE o

W Bk \ABURNL ok

of machine - v
W Colewtsrte ~ 4, SR Nequires 4y Qo
&  Loonf gp 6 ¥%ony, of

YA %mﬂ:'ﬁ@\%ﬁM-

(}numg-i
Py = BEN Pa - a8 Y
“"‘I}i - 0?:3,55“ \RE'I& =



EsRablish 30 0f  rnagimne
P: mwAc

?1 P (Do) wt 6.5

Wy s gggon 0 ¢
?b: W_S"ﬂ'l“('_

AYE S¥0%0.0] + g s

W ety ~
LT
\qu? -
Pus wgmae ok

7 LR6 = Wy (001 tes.o
z? '\‘E&-%g.g; 5-'33;11«3.\.\' |
H Qs - 0.0\ Wy =
T wys \no:s

0.0\
>w“'z-"3~050.. 1
QM} Mo ™ '
%@1
tﬂmm w2y s \JQLE)'S_.
hﬁwg\
o ol




-

Muar™ ™A =

-t
0-0\

(oo * 100 Y

)

The Lo, oF  crachine

velooty Techo 5.
(J\\\JEﬁda_i'L
T: oo AUY
™M20.00__
C 219
VR = 715

$) Mo ™ AR

9
rea™ MBS0
1

-

0-0Q_

As P b 0aWEHYUA . Deder—
mne  The moumiue wan

Mor'™ Effiaenty ,\F



=

cRele)e

The law of eaohne \S ?:%D*\%%N
OF e waghine S \GO ¢ - T
|

Findl o™ P

& Ard Mo eFAGenty of m&.%‘%
Detercmineg  efforet \P ﬁ.ﬂc-.nf'. 1y L%%M
Vet remine. \uw_ BF F\u(‘_'huﬂ_
Gwendlo o

P: W
5(}'*:\‘5

i
2 it wE\S

- ﬁﬂgm o e




¥
1w, a9
W = \GooN

P mwAcC
R 8.0%) \So04 @15
[7 < eon]

(W) JLdese of Guakon

® Bruckon = o~ W
V&,

=~ bp- 200

oo

> be-\5

..‘yi Nl ey i



» fiorct wheel ¢y y,
'® 1 aq staple  wheet and Pxel aadivy o1 € iy j
and he prel ls Uomm ¢ Detenmine +he €FFraeny A
\ T\ fitted Dguon eftoret SEEN .
it load T &

> Givendata *-

‘s Amaeal
R ~&Uowm g _Linmm
— -Z:'JCI._
=Y¥omm Ry
P= sxen
W= 2quon
MA = ”
VR = 1
by 7 3 :
1) vp - O Y2 €

7 T
\/ ?'.T'-I{r,:,q@ﬁ‘j"-
)= a8 L [Ew3) on 13,
VQ\ L C




pE———

o fn a 5?(111? wheel m'd Axel , She Tlﬂotl-lh ok Eir'furd
mine  4he Efﬁfﬂﬂﬂra.

m‘ntii AB b v -'-L\ﬂ“'-?-’« sOmm « Helten

V) ‘E’\,\J?\ 1% lw\ 61 1ysqn man b L{ﬁ{d b\j sdan .

1 IR P, B
TR noctes
it

:'LTE;:'E 't:;f.l
p\,— 4 5OTOTH v =SS
& m\ o - an
~axXis0 - XS
= 360 MW) = 100 Mo
D= gdan
W= 1usan
mA =9
ULE . 0
'.fl FI
oy M) Ny 3
(1] 1 : ) B
Ja YA J . . E ,
W A 2 j "JP\' _'j_ _ PE'.J‘
MA=-g = [+ @ ¢ Lod
P =245 | .
X



Y

in Q dl‘.:‘ﬂfﬂ{‘ne FELE' {ﬂhgp_i' ﬂnd axel Cuﬂmgtfri o1 P{J’fnrrf_
whe . - .

e Upomm . The riadius of axel awe 450w N
The diameter of mepes {4 domm. fivd -he  lood Utt o
V“-‘j ihe Q?iﬁmf 106 tf the @‘;E"E{Elﬁﬂfij ts v . |

®

Sivendafq=-

—

U= Licornw
[11 = AsD mMm

'-‘H = BITE: =

T = J”r.-_r.: rf'l'l'q

LR _r-_ . 15, = .‘._;:.p-lp.\,.l.ﬂ'_';

thar
D Yobi1a = wWiomm
-‘ll.u‘ I004 16 L etadslsy
f’liﬁ =00+ Al A0 T
o= |

- 1E
P (:‘:I'-'l T"ﬂEi'l‘“lli“L!_l _h(-_ii"l.nl"._{ -‘T 5
(1) \Je [rn-;':lr,_1 natin . L chanuld h Vg ¢
" MR = eie %
o , l 1!6
r = i '- i
= e - =
Lt l_ | P I : I
-_ 195 |
147
- 1
(" +i||"!:..|l.|u'-'ﬁ , 1 \
| III o l' 1
| o /2 i | :'l ; ]..,t 2
Ii- |1 |l-:|



PR __-1

= n a &:11&"!'{':71['1:0.[ twWheel nrc{

e oxel 4he diameterr ot uheel i«

asemmand  the diametert axet are €nmm ard uomm.14

sooN  foad ﬂi#{en{ Im] the effore applied yow . Fimel +he

lat: &%

G#f{'c:‘mcj 04 maching M:l yHod I frickion .

;_f.ﬁn,j(?‘ﬂ_d ala s

— e

D= W0
l:\l} = STV
ol = Y omm
L = SOON
P=UpN

7

G‘ﬂaiﬁti""l ot

3y | axacs
VR : al-dy - SD-MU
-;@:ﬁ =40

>R 1)



A

]
@ r\n Ckﬁ.m%

e Punchase (Carth lencd{!n ot -,.bﬂ;ng = 490000 -
oar Tiako - @_- L‘-ﬂ
Oramplerc 04 +he QUM = SOmy
14 Eﬂec\ toad, ApoN blj the
QWIE]EM‘ o7 exrford 200N - Calewdate. efticieny pf the wari,

Sivenolafas-

R: 100w 7 = 9

=6 (f“ eart rtadio )

Tr"
el -
wq
P-

D= (QR: &MQD :‘Qu‘-ﬂmm

7 % R&.’f&n -

:m, (.& )

= aup
S0

=Y.g A6 = 288

X6

M 2 chanical ﬂc’lUﬂrL{nc]v

- B
M¥# D
aob -
T |
-;"f‘[,{’g:b IE!‘ N
s . i
‘-‘i"] TEEI-::, T
- r‘ "‘ll - ,l'l '}



s -

@? n Qouble puwchare Camb  +nas Abe :ft}unmn:] Alirnerais g
| (’enﬂk‘n od Ahe hﬂﬂehe 186cm |

t‘A’\U‘ 64 'H'I'E‘ lﬁack dﬂuhﬁt 25T -
ﬂgmf\ Lithed) ~BOON

No. o1 d€eth v pPinien qean - 26 D
b 0t teeth om SPuUn géar = G0 £10
E'-iﬁcientu.l &4 Ahne me:hi"nf*sm-,_,p:nni +he €E1Lord ”Equfﬂt’f[

R'— Ja0cm V= G’D] s L
‘1‘31{:;&: %436 =210 oM Ty=30
mn = QsSem 'hl 0% = 06
Olﬂm': AR2S = SOCm
P~ 1
= @OON )

T &T3= 30 &40

_T% . '-ln—) [Df'n!an

el nl'_“rj Rahflb %

Gb 2 Bb
. DraTa S pQx= —
VR = Ej'r—l% = &p X 30 X 40
NR A9
Edtletencys
. MR
7 R = N\ R
:,J Mg = 0.6% 14.-2
2 1R) - .82

;O - tl"*"*'ilh

£t



e =L 0

@ Ta ‘?3“‘[‘\# funchase cah lenqth ot dne handle = 1G0T

™o oT F;,ﬁmn = 30, Spun qean < 160
diametert o Jhurﬂ‘- 3Crmn
ltod sf2ted = 3t00n

H#ﬂrﬂ. T 35N
¥ 1

E—:ﬂ“?mlﬂ{ﬂ Y,

R = 160mm D - R = IXAGO
Ti=-20 = 3q0mm
Ta =160
d. = ATTom
W= is0on]
P = 5N

-1

‘JELt}cfﬂj_ %+
3”{ - DN
ES

3ADX LA
d__:_nxg *x a0

R - F2.4]
Mechanical Peluomtoe -

M= L - 1500
V o

rr:'@ﬁ 20 (
f-THf?mr_ri 4
rr b

A
-'-.j"r:" H.{I+'_'lil

II'\_' 0-27% )

0|5 Gy O AT



R
& o a doble urchase gy ax the ‘in{jhu&{ﬂi dimensions Lenqih
o Ahe handle = 46 oM .
Radiws b4 Ahe daum = 3Cvom
Load Riteed =xooN
Np ot deedh  on piotem Gean : G g
ny 6% \eeth ©n Spum qeart <120 14
M = F% = 038
nd ¥he €Fdorct 0

Mﬂ; Ta= 19

W= 160m0m Ty = mu} S e
D 5 9P=AGH X2 = BR0™M =A% 5035
e 2smm R =9,

C)(*- ot = QX3S = FoMT)

) = SO0

Ty B Ta = GO & 80

rl‘ = E_!'h ri o "
Dieannn
'1.;('_- Eﬁ'

selot iy reodin &-

. Ty 230K 120 X4ud

. = 16
A1, 12 Jox GO X 8O

£ i?e':’enr!I e
3 - 8
"H{\
'-) MR- TR
S MA = 015 46

) - 90
} w o 1ap
8 ¥on: 120

% 1 "'I*‘ -y \_‘i 66 GG N ]

B e L ——



u.\]ﬁ‘
@ 9% a e
N A wewm & worm winee] , the toonm W

Ho teedh The dliarmetertod wonm pully ts 1%0M7, the diay,
'JL A — _ .
“ 6% load drum T8 150mm win o1 {eteney o3 S5

TR orm & wonm wnee) ttted \oad 8 BEOON -
Find edferd .
>  Givendatas
T Un
D * 150w
d = 150w

W= 38oon
p=9

gsUe.iﬂttji.} retakios-
"\.'!R = EIJ—-

4

= JEFaAUb =

D gtficiency L
- = ot

e
'\.TK
? B)VR = M
A o, LW
2 0:55 XG0 =
s YL Ny
> 49
2% 0

3 Eob . P

JJ o,

) \j = 1W5.\W |




Y

B

{pen BO The dt"ﬂmﬂh’n 01 effary Wheel 16 3o0mm. X -lhc_‘_\
dianaien 03 \0ad  druma i agowm T4 eFficiency o Ahe_

Mackne sus % - Detertmiine @) velaeiy takio

@ Eftortt f"l‘.cac‘,;ﬂn.ﬂ_:{ fo titted o

lﬂﬂ% EETIN

2 Givenclafa -
e —
S e——

N= & w = 10
T =30

D= 3m0omm

d- 160mm

I’l: sy, = O«Ug
VR > 7

P=n

Y edpeity hakic °

_ DY 300XE _q¢
VR™ nd ~ ~axe

she-as ] '
gﬁ-:cliﬁw L

Nk

TR = MA
Fa

Y]

? D uUS XS = “p

= L 3 E..;}u

S 25,750 - R0

-, | 1|'.‘ = A80
e A L



e

@ T'np PHeh ot *Ecnem'iml{nq $ m . The 1anq4h o4 he leven .
ol e End o7 eﬁorti appiied oy Usomm dird the ediont fiy,
10 haive 4ne toad  gobnl. X Yhe f--:r-,cmmrj 8¢ U .

5 Givendada'-
PCamatrds 3-swm (Piten)
1 = Ucomm
P9 (etfori)

W = SOON
N =uUsy =0uye

> Valgsity raro
up = 20L
\, tptsraatt)
= AN e ((-rxe )

45

E;r{r 9’-:'443’]

) ‘E_‘-E-‘f{c_i-mq 2

TR
=) MR = MR

:")”g.'g) = poyyf %3174

S [ B

=N

= L

/ g |
IR =p
164.9

2P - a-qun)



&) A

Ao ‘m;\;lhnm:{ gl pHern 4mm e Sldord T
1S Al
‘e urg‘

al .!'H'E N\i 0t loyen Loae hu.ncln
!‘4 !Wu'rnm n
L n:] #‘Iﬂﬂk e

Covendada i~

Q{Qﬁnu"}“; mm (Plich)

{ = Soowem

pr 7 (ettont)

W= 10KN = 10 X 1000 = 10000

’61: yo'l. on 0-Ln/ 0.y

p\’ P:"ﬁma.u)
O
2 ﬂx?—g— % 10600
=z
W
= 4195714
et + PAR.
cieney () un\
il =
0y = ST

3 A - 48573 UX0H

%) l‘l; #5038.56

A A O

40000 _ epa3. Sk
-

_\ r . ﬁﬂﬁnh

anay € b

. %

-:_, (s -J.r'}"dl!]

s
Fﬂ {[Enftl "} L'In Ifq



