
JJi ~.ti ~It't ",.jT J 
. '\b-,\f~ J4-0 

'I.J ~ •.~.J -}} 

~t~t~ 

:!JUJ~ pI.:. 

:.>:!~ pI.:. 
!'_*_ ._~_ ......._' ..._._ .......... _._ ......._ ....... _ ... ~ '" ._ ... 0- ._._ ..0_._ ................. _..., 

i :J.)l";t:.. ro li ,roU! ~~,.. :uloj 
\ .... _.......... ..,. _...._.........._................................ _._ ..... _.,. .... -. _...._......._._" 

( 

i 

~~I\·I" :~..J1.:i 

" u:..1..::tL.o ~I~ '\ 

l 

:Ii 
I~ 

.9,--:J 

"ro 

\fro 

i ·-/0 

I '/0 

.tJ.iS ~ tJ ~j IoSfA ~ jt "-'! JA ~J~1.i It ~J~ 

•...:...,...,1 ~~~ jl ~~IS'~ u~~'; pS ,~.,) uL.:..i.,J.;.$ ,.rJ'; I) ~~o~ 4 ~I (...iJ1 

•...:...,...,1 jiJ>S ~ )t..:..i •...:...,...,1 ';,J.;.$yT u~p. 4 4l,J jll$'!.lA~ ).,) (y 

....:...,...,1 ~~I u~P'ISLit..,) ~,JT ~I ~u (.., 
,~~ 0h.l.l·/I) uloj J~)~~}:i ISlA "'t,,,w, IA J.l.o (~ 

,");$ 0.,)t.A:;.....1~,f jl ul'; ~ cSlo ~~IS~ ojl.JJllSloX (0 

.J,MS "",~t ~'...t ," ....,I.i.o 4IJS ...t' • ~fA ~ ~ -. r-JiJ J, .r..J.." J 

....:...,...,1 ~ ui ( 0.,)j~ - ul'; ) • ilA~ f'~1 ,; cSY"" I) 1S)lS' .1.!.;;...,.,) ~ .&.::: ;JIb (...iJ1 

•...:...,...,1 (~-~)~ oX ...:...,...,~ IS'~ )lS' • .,),..:. ..r 0.,)oX ':14 ,J1l , ...:...,...,~ ..JJ' oX ~I, ~ 4 ~~ (y 

.tJ.iS Jolt ~I.i.o wLAl$' ~ IJ ~U.loSfA~ 

•...:...,...,I ......•..•••··••..•..... IS';-:i ~~, ~ <I.! 1,S!.':I41S1A "'t,':I <I.! ~ I"" ~oXJ ISlA "'t,':I u.,))! ,; pSl~ (...iJ1 

•...:...,...,1 ................ SI )~)lS' IS~ (y 

.",,-!~ ~ ~1j.61 ~).,) ............... u1 ~ 1S.3;1 ""-!~ ~ljJl ~).,) r· ~~ 1SJ.:,i 4 ~)~).,) (.., 

.~~ .u". ~'t~j w~1JM1 j'''-'!JA 1oS',i 

~~ ).,) IA -i)""T , Uo'-J"l! 1S1A.l.o~ ~,ur (...iJ1 

~~o~~ , JS' IS'~ )lS' u~~~ l? , u.,)~ ~ ~ ~ (y 

~ .it ...; 1 ...t • ~IAO
" t..r- J.r..J r-. 

ISjt.., J.l.o (...iJ1 

V"'~)I J..:oI (y 

•.J.jb~ ~,;~ J'» ~ 'J ~j \$fA o~~ jt ..'w\S JA ~jI)~ 
•.JJ.x.~\.j pSI"; ~jlf ~ oX ~~lo (...iJi 

..,),..:. ~ V"'t..-I Jli'IIS~ d..i'wII )~ u TIS~ • Jli'l ~~ ).,) ~ 1S)I.J..io ~) 4 (y 

<I.! u""':''; ~.,)jl4 yi 4.t)4 4~",:,..r o..,u,t...!..o ,""-!~ ul?P. ~I)T <I.! yT , ~ j4..rS I) ~T ~~, (.., 

.~,..:. ~.,; ~)4' ~j 

I) ~~ ..r.!~ J~ <I.! "';-':1 ~~ # ul~ IS~ ~ dS »~ ..s..oS <I.! 4 ¥ ~I)o ~lojT 
.~;$ IS~ 0 jl.JJ1 

i"i 4iA IA 4l,J u')~ yT ~,~~h yi -i)i ~ u')~ ~Il)~ <I.! I) o,~ 1S1A}d 4 ~"" aJ,J,~.I1 

~~r-f ~ 

...

\ 

" 

r 

f 

~ 

~ 

A 

~ 

·/0 


http:aJ,J,~.I1
http:jll$'!.lA


I 

i 

"1' 0 	 .~~ tt~t tJ ~j w~~ " 

cmfi 
If· - = 0 -:-

L. 
(~,

s ml.n 

(\/0 Mm ~),> )ai, \/0 x \. \\ ill ~),> II ~j a.t...Dli) \'~~ ..1.>1, ~ Yo ~),> )ai (":-I 

\/1'0 ,~ ":-IT J>I.) ~ts' ~. ~jl.l.il ~ ":-IT jl.rl,~;; J>I.) I) ~~1.~~ ~ op ~ ~I)I.) ~jlj ~~ ,,., 

J>I.»).) 4S ~I op ~,~~ v·· 9 ~ fr':" A k: jlj ~~ },I..)y,.) ~ wl)'e'! ":-IT \ .. 9 ,4.U) 

( P I = \ kg) ~c...wl cm3 ~.))1.) .),t'!', ~ ... 	 L 

\/0 o.)",s..J~4:>:).)F'. ojl.l.iI<l.!I)\++ em J.tb~~,T J.?li.o~).) 'f 
.v"Ji.y,1~1';1.w).)1'. ,B II A ~).) .(O'!.Io.)",sLA) A Uaiijl, 

,.. I~:liYo,A. 
• 	 I 
\ I 

\\ I 


" I 
" 

" 
I 
I .... B 

,..... 	 I till' 

----':..::..-..=:::..::.--~j~ 

\/vo 

i 

rm 

,1I 
. 

'lI4 ~\/0 

.c...wl o~ J.?4' ~').) ~j,;1 <I.! 

'..l.!),T c...w.)<I.! B .i.b.ii).) I) ~,T 4J,.u' ~.l.:J 

(.l.!.~ ;W ).) ~j~ I) ~I}' ~lo.t i~ ) 
osin iY	 = ./,.
o 

cos iY	 = ·/A 

o..ff
sin", 	=

i 
cos,..o = . /0 

,~ IS" yli){. f m/s 1.5"';'; ~ A u.Ai jl ,... 9 (> r': ~ 1.5141,J! JI!i.o ~ ).) ,~ 

A oS a lJ"!' o~~ 1.51.u.w Ii I) u i , o.),,! ~)y.J'! 1.5Y-i ~ ~ 


Y-i - ~ 4J1oL... )~ 0..L!. o~.) ~I........:..S' ~~ 1.53"';' .u.w V!.')~ 


(~I ~I.i ••ns.J::w,1 ~ J! ).) ...L!.~ lJ"!' .u.w V!.I).) 41,.u' ~ 1.53"';1J'!1J'! Y' 

..J.i>S ~t:-.u.w V!.1)~ I) ~~.I""'(...iJ1 


.u.w V!.11i Y-i ~ ~ .))y.J'! ~ jl Y-i I.5l),~)15 (,-:, 


- - - - - ~~IJ,3~ 


~,.)j~ ~ 4:>:)") Y'. ~,Ij J.i14<IS ~I o.)~ ~ Yo \. mls ~li'.;:..;.)""' 44.J \ fr':' ~ ~,;I 


,:;,;~ ~ o.)~ ~ 4~,;I ._n.s:.~1 ~,~. ~4 \ .. hp ..::.JL> ~I).) ~,;I )';)'0 wi'; }'I.~ ~.;;...SJ> 

\/0 )~~ ~I).) JS' )t...:...i ~, ":-IT jl ~u)t...:...i ~ ~ L;..!, ~I ~4.).) ":-IT ~jl~,ii-o 0 ~).) ~}'L;..!, W 

.),..:, ~.);\,}'L;..!, ~I d>,! o.).rl, ~ <IS ..;..,~ ~)y,.~ d'~ i!:tJ"",ii-o ~~~ I) d>,! O.).rl, ~t......o}'1 \'c...wl 

'..l.!~ ,.0 pa I) ~~I,. )t...:...i \'c...wl W';~~ • 

l' '/II"!.I o.)",s ~, ~jl! ,:;jA.o <I.! ~~1..Ia.o I) ~,ii-o';Lo • c...wl VF' emHg I,.)t...:...i 4S ~).) M 

1 
\'c...wl o~ ,ii-o ~~~ ujA.o W,).) jl! ~I .u~ )t...:...i (..All 

\'c...wl Jts:-.lt #. ~ wjA.o jl! )t...:...i (":-I 

rtCm (p 	 = \Y'/F' .JL)
.~ em3 _. 

.,.. 

- -----

1'· 


http:Jts:-.lt


(~4.J ~.J)pIb~ ~~ JJt J~~~t~.,;J ~~ 

w~t,..,f'.J~ wi!~.J ,l/ro ·/1'0 (e) (~I 

·/1'0 (t> (~ 
./1' 0 (u<» (";-' 

·/1'0 (i:.) (..::.. 

·/1'0 (u<» (.:.. 

·/0 ·/1'0 ,:h; (~, Y 
·/1'0 ~ (~ 

·/vo ·/,ro .J;A; It,)~ (~I r 
·/1'0 N.m(~ 

·/1'0 'f'f(,,;-, 

(...AJIl/ro f 
.~I.i IS'" ~)~ ..I.o~ .),.:. IS'" ~I... ~ ..si..b..l.>I, ~I jl •.>.i":' )~ ..s~ <1-1 ..s~1 ...s::. ).) .u I) ~lA..I.o~ 


·/0 ..>.i}.>.i}} ~)l;5 ~..slA c.rb).) ,~)~ ..slA..I.o~ "";)\>r. ("";)"::1) j.S:.::. (.Sl..slA..I.o~ •.>.ijl... .::..1),) 


(~ 


·/1'0 ~4 IS'" ~Ijl ~~ ..si}l: ~ 


·/1'0 ~4. IS'" J..'blS' ~~ ..si}1 :~ 


·/1'0 .:......101....S:.t .)44, ..s;~1 U:.i; ,.) ).) ~~ ..si}1 :}w:> 


vi ~ ,..r)r. 0ts:...1 \j,)":' IS'" .)t...}, 0.)1...)..u 0 1, ~fti ~~~...s::. 01~.u .:......1..sJ..l.ti)...s::.J,:-i)') ..sil... J..I.o (~I 
 ~ 

1 ·/0 .,)~~I) 

o)\.:. 0;, ~.u ..>.:S IS'" .)), 01r. ,...':J~ ~,~ o}";' ,.),),) ..slo)\.:. ),) ~...s::.;1 ~4I"W~' (~ 

·/0 ..:......1 r.lr. ~ .b...,r o.l.!. ~ ~~ 

"0 IS'" lA 01 0.l.!. ro-S1.;..o ~t..., ~i IS'" ,)~, ~ lA vi ~ ..s'''''''';\,) ..s,~.>.i~...s::.,)} ~ "-!..).:.> ~t.....slA J~,....u ~, (~I P 
·/0 ..)~ 

,~I.i, ..s10),rlS'.::.S;> ,)~, 4 ~..slA J~,... \j.>.i~ IS'" ~ .>.i1.::.S;> ),) ,)4.;..s~ 4.u I~ .::..1),) - ~.~~ (~ 

·/0 ..>.i~ •..>.:SI.x J\jl .J...,) ..s,... ...s::. jl ~lS ~ '::"..1.0),) , 

F ~~4 ~~ ...bL.... "-!~" 41lJ .~4. IS'" ~Ijl 0i..s~.)":' IS'"; ...s::.,)}.J;Aj "-!' ~ jI",?".r"-..,.,1 ~ j!'> (";-' 

·/0 A,V\ = ArVr .~4. J..'blS' ftl 01 

·/0 ·/1'0 ~.J}-O;A V 
..l.!.4 ~1.>.i t... ..sIr. .)I~ ~I , lA ~L:.... ),) ':J4 ..:.J,) 


·~4 ~I.>.i JJ.) ..slA ~L:.... ..sIr. ~lS' 0t...j 


..l.!.L:; t... ..ry.....) ),) , ;~ ,)),... ..slA 0,)1,) jl ~ 4. ~ 


·/0 .~11S'"':"""') "-! r---'):J 'r---' ;,.) ')1-.l.t.J r. l J,b ~4·~ IS'" ~ ;,~)t..,lS' ,..s~..;.s .b,;:;....s::. )'.) I) p::-' it 
·/0 


·/0 
 ·/0 .,),) IS'" ':J4 ~ ,)).) ..s;;-$ ):J .u ..sl .tI,J ).) ..,.,1 1 



.~~ ,.~. tJ,J!j w~~ 

(...All 

\ L f· S L 
X X --= \'f/'f --; 

\.r c~ \ rp:fn mln 
/.Iy~- -/,ro 

,.;m- ,AU
'/0 Mfu x -- x = ,. -0 AU

'!J1m '/0 x ,.""m 
-/Yo -/Yo 

r/.'(.A±./.. ,A ,,, 
./YO la... ~,.,.;; f 

·/Y0 ~~ IS'" ~~ ,.,.;) (.;.......1)..:..........."";) ..:r..,.>1 ) ; 

..l..!.~ IS'" ..,.....s:... \S;A>U:; ~ ,r.1,r. ~) ';;"r-! 4S ~I ~ ~,)},) ~ ~..,..1 ,.. 9 ~~~ I~I '" 
m , .. 

P..,l = V -+ ,= V -+ V..,l =,.. em\' -+ V~ ....,,"u.; = , .. em\' 

IA kg g 
• W , L = , ~:~" 
:.l..!.~ IS'" ~L.o... Jtli jli ~~ ~I) jI..,.....s:... ~I, ~ 

m v .. 
Pjlj = V -+ A = V -+ V = AV/O em\' 

·/0 
op ~ ~ ..,.....s:... \S;A>U:; ~ - ..,.....s:... ~I, ~ 

op ~ \ .. - AV/O = ''(/0 em\' 

-/Yo 
\ 


\ I 

~ :}I 

" : hA = ,.. - O· = O· em 
'.. I 

'......... I
-- - - -":.:.-- - -



, .. x COS 'tv· = , .. x . /A = 

B 
-{ I. .. ..-_ .. 

A· em 

I .. 

CKB + UB) = ./AC!:+' UA) 

~vt VB" + pighB = ./A X JiighA, 
,-VB " +,. X'/'= ./A x,· x·/o, 

EA = EB 


KA + UgA = KB + Voa'+ Ue8 




:.MS' 4.r' ~ 'J y.c ,. ~';' ~U' , ":",).0 J;> 

Wp 	 Wp 

r 


j;~ 	 it!,. 
P.,,.,. = -t- -+ '··XY~·= -- -+ Wp =Y~"'J, ,,:,.

N 

:~ c,Sj";'- JlS' ~ 

WP. + ~'+ Wfk + Wmg =4,,.,. 7 JV 

Wmg = -mgh = -, ... x,· XA= -A···· 

·Ir0 

Wfk = rA··· 	-+ tk COS 'A· d = -rA'" -+ tk X -, X,· = -rA'" 
-+ tk = rA·· N 

..,.,1 ~l;)l..!J = P = pgh = , ... x ,. x ~ = ~ •... pa 

·/0 

F.... = --....". -+ F='~N,~ 
, X , .-f 

IT 
·Iro 

A -----8 Incm 

Pj\! = n + PI". p'\!= n+ YP = ,··cmHg
J 

·Ir0 

P = pgh -+ P = 	\Y'p., X \. x, = 'Y'p... pa = \Y'P kpa 

-Iro ·Iro 

II 


