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, .6tt,. flVl5U rd~ ~ q:>tu~\.I t't~s. CJ""~ ut.d ~-(' :
-4W.$ Mo.nlJW>t.b I~ cnr)()~ i:P -tk po r'~ (.&)httr~ :

rn~-~SLlrre. Ls -to be_ m~(1sutt~ 4 0+hvJ eY1c) J5 -11=::-:-;_ ~ _ _ _ :
~ be. br~ to ~ ~~ - Clh£ rdse of ~ - ~.
li~d ~'v~s .-fh p1te.s.5uTt~ h~tt.dcat +ha.t rpo,.,J: -_ -
:rf eJ- t1 pDI' nT A, fu hu;rt CJ ~ li,wd ~ wn.lv2 ;,s lhJ 19 fi~z.on,~
tub~, fun ~~S-$LHtt at A

r p;; ~cth}/IOJ "L_

;4· U - :'" br. _N cm~':t}f~ :- JI: Ulosrsls Mt4<~
Me bent;1) U-shtye.

on~ end of- wJ.uLh f~ c{j()()~ -to 4 rpoint at .-.___
wttlch frTf-S5U7te i!> b h~ fY)M~LJJtd ~ lJt~ ;;---
mel It eJYJ()./r?~ 11rpyJ -10 -fl..t_ t.dm~;,~ e... ~ t-u.be cV n

! ~ ) J.L. l' I ~MC!- 'frc~~~~ -FeJ-t~ c..ovJ-o.Jn~ rn eJ[WlrJ ~f( C1Y1(J 8', YIU1 _9:Wd -

WWW!. Sf, ft· .fbJ'Te.~ 1Jv,.n ~ Sf;:­
~ -f fu .1J_r-u·d LJhiJ~t2 ?hJJ>!>lJN- ..0 ~ t

(V)WLVr~·

T

.. -



lC!J +-t 1T g~/~._~~~U h e . Let 13 -tk f~lret a1 f.l)}u.~ pt"t~S.sLl tre. is ~ .be__.
,.,.,~sU 'tt~ , t.J lwse. C\J~ t_ jJ. P. %~~ ~',.,e-r,j) R·~

n1:= HeiqW of Ji~ VJWd a.blf"~ tk cla1urq Ut,e__

\'-'2. z: Ht.~ hi t;f hetW~ li.9..· o.bll,,~ ~ c4.~m U'Y)e_

lJb -tilt. pileSf,Utie i!> -1M ..",..,~ ~~ -n.. hI rr.i;umlo.l .su"ku~.HeM e t-"
010,,~ -tht. hJJttiZ1JrtArJ cJo}tlrY) Ji()e.. A- A in +W.- 1e1t eol~mf) ~ if)

-tk 1t{jMt co/uml) "f- u-We m""'lII"~ .5hoUld b~ 5tIP1e.

- ". f+ 5"1<fhl z: 3>2-j'h2...

~Ld'I,2- - S'd-'" J !
1/

W a,Q,~'5"'
(6) '*"n_cry{/CUU~ _fT1fg,_S~H'tf ~- ~T( P1etl~u'fU'(f rvatcnJrn ptr~~SU71~.. tk

le~1 Df -tk h~~ UJ_Wd I'n tke. Y'?~M~

will be. shown in -hJ lb). 1kn

~ 2.~\t,2.. + 5\} ~I t- P == D

1 p:;_ - CSI6~'+g~d-~L)I ..
} -1/

"* PIW~'e.1'r) ~- v4 u~Tu!>e_ MtU-'UlMJvt is Ll5e..d to me.~sUTle -tk ff!~5, t;-t
tJ~ it) Cl pipe. Ut'>e, wt-uej, /s /() exCl/.s~ 0f ~as~L prt.e.S~

ll"-tt ru'~ ,Ur'Y7b cf ~ yY)O.YU)fYJe1Le CDnJo./r1;' men. UUrJ 4 t',s () pen fp tJ,.., OJ"

"Th.o.. c.vvJo.ct b/uJ Ul~ ~ rtJ b j() fu Left Lmb. ..a~rY1l'~ -tht. fJ1.e~l.ttt~

D~ wo.1in in tht. rt)o.J'() UVle., ,'/ -fu.. cli(fenentL iY) !@.Ve) of meJlUUrj I'')

tk 1\,Y)bsllt u-tuh~ j~ 16UJ) ~ ~ ~ c.SUhfa.u. ~f meJt~ V5
if) 1e.u.J with tht. cwfn~ (){.'~ pipe. CIt flu pl1~UIle. of- w~ Jr;

r'pt line l_s )Le.dtlwi -b 9816 N/",t caJu.Jab * nv-oJ cli'f(ellenu. (")fj"
le.uJ of Y'fIeJtt-WtJ. SktJth ~ ~ i? bDth UJ,6e..s.

Solut-(or')!~ qlve.n:,
,11' ffaMu. of rrJ Vl.U-tl1!f ~ j ()(..m-;:_()•Lm

.......:



~+ 'PT'te~\.lTl~ 04- +W w.J.~ ~r)

?; foe.. L'y') ~ -;:. ~ : ~. e ~ ,l))

.~t 'Pb i,.,f B _.;,--"_= fA + s d- h.
z: fA + 100D)(' s .~1~ I).J_

= fA + 9~J.. N/",1-

tA-t f~I'~ c -.>
::::~2'~ - 1~·'xl06o/<j.81)(j}:j_

~ 13~ ~.L. b N/,."l-

0t ~u.1UbrJu.N?_. -
rA+g~l:: l~"3Lt.i·br fA =- 12. 3bb .b1)"/"'''-

-e_

B

tAt fain! B ~_,

-6-

z: 9£0.1-0 + ,ooo~~.~\~1 to-?tl-t 13~ ()O)(!J·~ IX ~
1DO If:)V

-= 9810 + 981 la.I-?1) + ''3btl(J)(~.~IX'>txtl.o.L
IUb

::. 9'81 D + 9cg.j - ~11.}f_ + I ~ -s 41 6 C){:>< 0'0.1
!:! 13'2.4.3~C){+ 99~C6 ...1

0t. fo0f_C ~
::: \3 ~D b ,c ~t~.1 ><. ! lb-cn.)

- I"3'3L)I, t \ b - 9t)
to e

- 1S ~~ Ib lc'1- b .b l ')1)

~ l";~~j·t - 1';3lt·j&?(

1~2A·sS"Q{ +':)90~.1 z: l'33~llt ....133l-t"t't

~,~. sJ en ::. 3Lt ~3·:;
cvt.::- \ •2.~ C .m

-". bh:= Ib ~ ~ <}t;:::.. ~. 42.. c·rr; Ans.



~ _S4,~J\e ~olu(r)f} uM~n::r0:h~-:-
Sif1J'e. ~e'4rttc) M~~ ,'s a ('(}od.i+J'~ .fo't{rT) of ~ U-tub~

M (U')4milU) \ t') eohleh 0 'tC~.seh"~lh, ho4 i~ 0. l~ ~ttD.$~ -su)10-n11.) D1t-~

as el'lW'lpwte..c:l to +k Oh~ll. ",t fu ~~ is UJnn~ -to one- o-t' tk
UMb~ c-+ ~ r'()O-nO 1TJe.h o s _g~W1) it) -M} ./)u..(. -+0 t~ Ctw~-~e.eh'hr)a)

()fL~l) of- ite.5u\Join, -(-orr ~ cvtVJoJ-io () in :pj(~S5\ ..P1.~, -fhR ~ "I')

-t-k uJrW d 1e.vJ ~<) -1ht ite.Se.tc.\lV;n w" I .be. "'~ .s~ w hi ~ rn~ b.t.
?~1~ ~ hOlti- -Ik ~tt<.SSLlTlt. (s cr'veYl blJ ~ ht!t:t: -e ~di' -Hu 0+hvt.. lJMb. r fI.u.. crttvL Urob l"Y)~ be_ ve,J1'dJ Dh ,()C).J ne.cl· 4'hus
~tt~ a.Tte. tL&.'lO ~_s M oS; '!Pe, (Y; lu.rr.>r) 17')~ rY)(!_~ ~S t

C (
1· Verth'uJ SI7J'e. c(!)lurtJr') Mo.nbtfJJert.
2. :r.~line.d Gi(!\~ C,b' Ur1)Y) M~trlJ-e.lt.

1 V~tt-t1c~ si')j Ie_ c__ol,-!fY)~~~~rv)e.k._~ ~-

Ai-> = ~ fI of he{lA/_j .L~J'cl in rtesehuorh

\,2.= RrS't ot h~~ 1(~_in ~ UMb
~!- ~ Hetlhlel+ ca.n~ of fire ~v~x·x
A::: Crros~-.5eclt·ot)aJ ~tlf 0+ rrl".SeI}~h!
a.= Crro.5~- .5e.diontJ Me-tj 6,{ 4-k

~ttt limb

,A ~ =- Ctx 1,2...
e A ~ .

"'ow ~t).5~ +~c:lAfuvry .1l"e. y-y a$ .siwk1Y> in -tt;r ~ ff'rt.)JUhL ff) t~
'TtIctr U'mb Move y-y.

~ Yx)(6' x l~h -f-~2)

PtTe5~utr~ in J~J't Umb a,k,vt Y-y:::.fl 'X~x LAh+hl)+fA

. . g2} l L1h+ h 2-) = s,d' [..nh+ ~ I)+ r" q )

fA:: ~ xh? ~ ..a--~I~J+I-jJ'_J -1'01} l~
A>->q ~'. 6,,/11 n~~edeJ

u

. -

J)j



lhi.$ m~m~ i.s O')ott~ se.n~litlv~..,()r.u.. ~
mov@c) b_j fht. h~j Uy.u'd in +ht.
'tti~ litl?b l.DIIr be.. fY)O)"rt..

L~t~
~':::. L~t1-, of h~j ll'~"d

0'\6ve.J )""' rc.trJ1vt tltI')).,~,., 0

X-~ .A~

8 ~ IndJ'ntd-;()Y) o.{- tUjhl ~
Uti) b 'W l--tn hetit '%.bOtol

l
~f"'h2.::' Ls ,'.,e J
-1----------7//

~)

PA + °hI~'d- = h 2- f2..}

'fA = h2.. ~2.J- h, ~'J
[F~=- L 51..,(9 5'2-J- - 1-" So (f- I

'1/

-* fJ iffe,h~rJiOJ MCU'lt!l rn t?_°k tr t-
o (:) O...___.

/()if.ferrm.btJ mt'J.¥ll)(YJ~ ant Jht clw;te.~ u~ed ~tr 'fY)etl~Uttl '!f.
tht dJ ffe:rrenc.e ~J p1tes.5U us h/w -two Fottrts if) tJ fIfe ore '.1) f:p.1tJ
d1'ffe.rtmt fipes. tft cP'fferruJttJ (VItJ..n.lJmilUc ljJn.5Ms of a (j-V-tbt.., ~n.:/aJInJ'Yt6
a hea.vj .L'gw'd, wJw~e -lwo ends tlTZE. ~nr7deJ -to -fttL ftJlnk, w~e (I

dNferc.enu_ of' prre~.5£4~ i.s to be {Y)etL.SWt~. NO.5t ClJrt>rMnfJ igfe_j ~{'
dIfie1Wifi ttl mtuwme.kAs Cltte.~

1· U - Tub~ eli f.fen.en1tiJ P1A.fU)fYJ~.

~. J.nven:re.d u-tube (Y)o.nJ!J(Y)de.n.

~e_t.~c> __ "--~o-

x

• 0

"

I
I,

x- -- x
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~ ME"Hlrn~ CF 1)I}1E~,_gIONA'_ ANAL'(5IS--.. . --------. ... - ..
It ~ t1u.w.~ oP ~ah.iable..tnvo}ve.aI ,'f) C\ f~

phLnDl\'lUUJI) au. ho"",,? thu, -t:hL 'IlJ.i11D11 ~ iN. 'l/4hJ.~e,!,
Co.t1 .be. eLate1U1U~ bj ~ -FaJJ"wl'"ct -tLdll m~ 1"

1, R~~·s M~
2.. t -gu~i~hQrr)" 7\- thtD~

.1. kJ Ie_hh ~ M~thcd!" Tfu'$ M~d I~ ,tA~uI ';;'n. cldv.ml"'..c'~
-#.t expttt~ j61) ~ a cu4JJ4bJe. wltJ(J,

~~ ~" M~i"4"" +l.IlU on. -G,U/t c.v4JU4hI~ or;!1. CJ..{'
nurn hth ~f "r'Jd~endrnJ C\J4JU4..b/~ bUl'tr1e.J ~N.e ~ ~UJt..,-6tu,
;t ;$ tV"'tJ dlfl;ucfr ~ f,()d ~ exP'Jr~;bt) tbtl. ~ ~
VtJhltU;1e. •

Ltt X ",5 a cv4AJ4I1e"whlcJ, ~ IJtJ 'X,,~.2.' XJ
v4JaJQJ,/tS. rrN.n tiUbtrdpt .;I'D _·~~th:s ~d, X ts ~Jt'o~
~t- X" X2..R X3 ~ M~'c.!!J it i$ wltlNUl a6

x= J [x'1 X2,.,XJ]

7li4$ CJU? ahlJ b~ IA1ltlften a~

X =- Kxi ·xl ·x:
b1lwr~ K ;j CIJn$W8 q,h,c t11EL althit~ f~wecs.

tJl.tL ",ALuu "F- 4, b Ji C ~ ~J,h.J~ btJ CbhflUitJf;f. flu. f't.J~
~f -Hu r~ c/JinuLtlon (j() b~#I 6iclC!$. ~ -fju_

SXPflU.SI6f) ~ obI-a/ned JJf ~ ~ "'4Ju'tJ.h/~,

Pf1Dhj~~- '1Cu. -tiMe. p~n1od (tj 0+a ~f') dtfends Uf'Oo -tht. ler:}'thtLl
Df .-fu. r~lu~ ~ o.a~ cJ«L -to ri!J La)· jjc)tlre_
an ex.p~JOY) ~tt -fu 1.irr)~rettfllc).

~~ _:,.-rlme feru~d t ;5 0 funlLUm t>t li) L UJ)J
t;= k L~J'=»

$ub.5-1:i~ cJime.n!&lc()5 e" he-Itt. sick
h

T:: ~ L- (LT"'L) CD



1 = - 2-1::>

. '. b:= -II"
o z: 4 +&,

a::: 'Is:
... -t == k\ L'z. j'/2.

t = k]LjJ-"
I<. = 2.1f -f,u;tr7 ~ rfJlt/rQ~It~2~lFl

*" -g[p.r.ls.hyhllro,'s 1t::-11ieO!1..ef!L-- 7IiL ~/eJ;r.'j ~d ".( climen-

)
' 1_'. • - s,.~()4/ ~ bee» It')c!~ rYttJfle
tJ,DDttJIJUj ,F fu vttJUu,le, M! ~ite-(Jth.an fkt J1U"'~ tJ,p
f~ cJ.lmen.utJt}S ( /Y1, L, T). 'lW~ d.ll.fiaJJ} k
ollt/fJ..lHl1t. b!J vUSl1J- Buch~IwrJ'.s JT-1f,u!turo, t.JIMtJ, 5~
,,, r:[f ft,ttr.e Qh.~ n qJtJJtitJ)jesllYl~ ~~ it14 p1tJj,'uJ
p~N'tI1M ~ 1-{ #ule ~41tJ4Me$ CI t11tu't; •m t .p.~enJoJ
dJ'trltYIsiot?$ t M,Ll T), 1Iw1& fl/4)r.l4hles tll'te ~ t~{,,-...j
cli"'U1Si&I')/~~ te.rttrJ,s. eAch ~TUr) ,'.J, ~ if--rucrr>"

Let X, I )(2., ><-3 .. - ~ .X., OM. fI,£ tJ/4Jf:I4ble.s ;Y)VIJ/"e.d to q
rh:/.siuJ fttDblur1. L~ 'x, b@..fttL '*r,wuJutt ttlaJcJ4bI@" X.2"Xg·-)("
Q/tt flu l~ tV4>cittble.$ t)O whit)., '<, ~~. ~ X, .J.s

a +unt1.UJ" ~f X2/ X3 ,- - x.., a MtJ.tl1uwilic.a1!r ,"1.. 1.$ ~1fLSJ. eel 4.5

X, z: f ('1.2., ')(.3) - - - )(t)) (J)
€teD 0.1~~eM b~ ~HlHen a,s

f(x"x~/x~ ---Xf») -;(J ---@
f'J.utdUm(j) .A6 a c/I~jlJ~ Iw~~~· .
a:t unltu'oj () CJl4J114.b/u.!Jf ~Jtt tJh.!. m ~~ dJrt)~'b"f)
1tu.n dltdtt.d1J- ~ --gw.kJ11wn'Ylr- ~tJIWI'1J tJ_t'J(2) ean I:u..

~w pmJJ
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~. -,r:u. Tll!reah'?f 'VNc1ab;u stwu/cJ bl c.lw&UI in sucJ, a...,., -I:h4
, rz~ '11aJu'ol.rl C-"nh..I ()s au_m dIrk fttDptJdj. ~-fhe!r -v.AJu;u,~
~nJaif].s flDw 'Prwp4 ~ '3'1tI qfa/U4J:).~ ClJrriaJns ..j'lw(J f'UP9iij
tVt!1h1tJJ:,/es with qe.t1~'(. r~~
Li) 1~t?f#U) l ii) 01 li t» He{JMt H tt~·
~/~s wifh -f'Icw f1tDr~ aH~.

(i) Ve/oU}j V liV cf1c(eie}cii1.tct1 q e.-h:..
CVtlth.,"4.h/~$ ",fH, fluid 'fttJJr~
l i) M lii)J lii)) £L) etc .

-;. 7Iit 1T.e.~Jt~ rvwJtJJ~ S~ skoucl nrl ~tcm (\ dltl1e.ruioo)~

rc~u.p·
}t. 7Tu. /T.e.peJI(J .,,4k1aJ:,~.s ~ ",w,t htw~ -Ho.l S4II?t. AA",bVz

(j( ~~ d.lmU1.$;tJt?5.
g;: N~ twD '/te.~~ OJQJd,J,}u ..Jwuld hUt. .fIu..54rr'Je cilmeMiDrlS.

-z", ()Wt ~f 1fU1~ m~t~ 'J'U)J,/~J 14 c}.tJ"-e ~.p~j'
"'4JUQ..bI~~ rvttttf .be- {j) cJ, v,f Li i) L, VI! Ui 0 J., 'V, tU Li v) c) J VIM

-*rru)~e f'tr Go l~I(j- f!U>b 1:")5 ~ :: uc..kl"':7~ vYJ '.'> 7\ - ~I"t::", _'c
P,(tJJ,/~ tYJ!,... ~ , 1.1 fI 0 f'_ ,. ~ • {\ •---. - . ne..510tl1J. -tOfUL 1\ ~r4 suren-s()nJe.- flane. cJuJu(J ,4Jkt

Can be. C1Jn6idvL~ aJ defe.nc:lrmt ~ ~ ~t- cu~~tL
cv.1nd!J '\I, abc '\Iisw i{j.«, cJJz c:krJ~'!1 f "f buLi<. ",0oLul<.u a t- "j IT.k:
6..1'n~5 ih.L h-tncj-t'onaJ 7l~a.iW~lJp 'hJIA) -jN;se 'VaJlJabJ~ ~ ~
Tlt=.5is f-t'j ~ tt.c.~ .

.s lub'~ • ~ !r. SfLp.::!.. R ,"!> q -fUv,J..,'on t,f J I V, ).l,.! I I<.

.... R = .f(j, V, L{ I!, " )

~n fJ.[ hI VI Mlf/ k,R) = D

mkL.I t10 tJ f ~tJklt.tJ,(~ t)=- ~
1'10 tJl ~~uJcJ cJimW$llJ"~.m=3

[;Y) loS tJ.hftu~ b':J tJlttJ-H?! cJl~;DT)5 M ~ ,.,t&kI6J,l(!,S a.s
R= MLT"~ v= LT-', "u:: ML"'r-,' -':: ML-3, k:: ML'T~'2.1Iuu.
a.~ ~ c/.1rt'JUJS/lJt)!> it? 'fttt. P/TIJhSa!J«! M, L, T.', fV').::~J



.. '. Numbeh_ tJ r 71- teJrrt') ::- r)- m z: ~"3:: ~

.. of. S ( 1f'1 7r£/ 7T~) -==- CJ

Step62_~- £ad1 IT ie/CfYJ s: m t1. cv'lfr.loJ,/!S,

"!.I,hE 6 cvlJllitLJ,M,s 3 shculd b@. ~?t. R is
~ CVIlhJ4J,/e ~ btAJd nwt he SLIuJu! aj ,..,_~ 'lIaAI:.J,l~
.>. R~1 cvtVcJ'"J,/I!5.dke V, I a f. Th rrert.tdl?J O/a/tJ4J,les tIoun­

st.!lItj sJ,u,u.Jc! ruf 1ottrt? a ciltt1e.n.J/dl') le~~ ttttM ~ $Ju,ulol hAAI~
#tm5eJV~$ .(W,~ olimW3IIJI')S ~ foe ro t.e 'Z ~

6kp~/- Ecdt 7f - teI! '" ;s wJtlft'UI Q.$ aaentil?:! fo ~.,

1; :;:! jQ" Vb" s': R

l~L bl. t,.
712. :: I" I f ,,4

\ 7r jaJ Vb)
"'3;: I I f k

8~~ .. caJJ 7r - tt.1t"., ls Sl)Ivtd .Dr 7k ftJr)cipJ~ tJf c1J(Y)g)~iot?o.I
~lW.Drry· FiJI( 1k .1.~t 1r-te/tfYJ, we. Iu!w~

tJ tJ tl Q -I b I ~3 C, -27r1=MLT::.L'{L.T} (ML). MLT

• '\ 0::: C, +1. .. ". C, ::. -1-
~:: Q,+-b, -~c,-l-j

a, ~ "'h,'" 3 -1.:=. -2.
tJ::. - bl - 2. :::: h,::. ..2

• A. 'iii;: J.. 2.v'" 2.. .!'-I R

,.'*. 7f,;:.. R -6J
!)..2.",1.

Slmi1tDrlr 7rS!. ==- /'1tJLD,d,::. L4!.. ( LT-/'- l Hi'5f" /'-fi'r-I

".. . l1 :;. Ct., + j. ~~. (.2- ~ -J.

~ ~ a,2.-I-b2. - ~l2. -1. ..'. Cl2.::-1-

~ ~ -),2, - 1.. ~/. b;2.:::- -1-



-rT_ -I -I -I M...,,~=l V J'.;U ::~-
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