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dhe. actuodl dischomge fmem  an a:sﬁ&icc +0 the theometlcal
disthamge  from  he ostfice. 3+ 15 dencted bj ca 38 is
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then  bovizental dfttance, t=vxt — @

and  Veticat distance | §= £ {ﬁv — &

Forn (D Lo %

—

Vv
Sobsteote 2 & we ?et
9L q(2y
y= 917
24
va [347
2y

8ot theoretical Velocity ,  Vap = \/ﬁ

-t Co-efficient of Ve(ocfhj 0 Cy = -"\/%h = %LXJ— oy %H
29t




% Detowoination of (o-efficient of contiaction Ccc)

The Co-effeient pf  contyatHon i deterroined Lo the

eayuation aq¢
q} G3 = Quyx Cpe

Cc‘hz;

Ploblerns

O # fﬂt of watey | rs&um? from a Sharp - e_d?ed verbical prifice
ondex 0. Constant head of 00 cro af A Qertaln Pomt has
+he hovizontal and vertital Co-ordinates mmeasyre from the

vena — ontioeto QY K00 e and 105 cm ’msf)e_ats‘vel

Find the valve of ¢y, plio find +he value of cc B C4 = 66D

Qiven
- Head | H= 0.6 ctm
Horizontal  distance , M =20.0(M
Vestical  distance Y=105Cm
Cd =0
e valve of ¢ s Qiven b(f

CV = —1___. — 620,0

- D
T = 2L 6y
MIE Joxpsetvo 043

“the value of Cr 13 ﬁ)f’\(ﬂn b(ﬁﬂ

C
ce - S

Cy

06
0:9%

N

1l

D &ly

= Or6ls



@ ialater da'&cbwﬁte at the jate of 9.2 @r‘HES/S “hiouah @ @
[20 rorn dlarcetex  vestieaf Shmf~edﬁed @u’ﬁ'(_e P[cj@d undef
Constant head of o meties~ A Pg]r)tf pn the jet, rpeasored
froro the  vena- Contracta. of the fet has (e-ordinates

($ raetyes horizontal and .54 metres wertical- Fnd the

roetficient cv, ¢ and (g of Ahe exifice.

Given ¢
3/8

3ol
® = 9% -2 itfs = 00982 ™

= Duchar((‘_]&
Do of oxffice, o = POMM = 62T

2.
frea of orifice | a:% (o2} = O'Ol13l

Head | H=tom
Hovizontal dittance A =45

vertical dhttance z{ ~0'54 ™

v Jagh = JTTic = 14 s

x QreQ of orifice

Qth = Vih
= [yX 0 ol3f
- 0158 w38
tual ol e ,
Cc{ = 'P"C al dLSChCET? _ i _ 9_—53?% oo
Thepretical dfsthar?e Qth 01583
Cy = ~—2 = Ut L 0968
Cy 06 _ .6y,

Ce = oy T baes



FLow THROUGH LPRGE ORILICES

P
Al y M
At 4he bead of lguid i fess than 5 times the depth

ot the oifice, dhe orifice 18 Calted !Q’fje ovilice - In Case

of Sroall oiifice, the vefoc!u(f in the eptire Cyoss -~ section
' (pnsideved +o ke Constant and d;‘gcbOxCJ)e Can

= Cg XAX ‘)Lcjh . ot 0 (ase ot a
not  Constant ovey the entire

d +he J'Qt

be (altvlated bff &
lo;rtae orifice , -the velod

Cypes - Sectiop of Jﬁt and hente
‘Dbj Q= C4xOX Jfﬁﬁ

DEsctpRGE  THROOGH  LPRGE W ORIFICE
e In One gide OF the tank

i
® cannot bt Cq[cu(a’t@d

(ontidey Q (Orﬁe Fﬁﬂtﬂﬂﬁumf o i
nto QﬂmosPhewe under a. (onstant head

df‘scharfr?oa ~pree(cj

H# ay Shown D ﬁﬂure-
hel‘CJht of f:‘q}ufd above foF ecf3
he?ﬂht ot liquid above bottom @:{3& ol o1fice

TSI e of orifice

Hy =
b= hreadth of orifice

oy

d = depth of orifice = =y

Cod = Co—eFFﬁcr‘ené of dl‘schar?c-
Cgl
hotizantal SEIIP ol dePH) afb

(’@midﬂ on dementaﬂ]l
Suorface of the

at 0 cepth of 1 below the free

D‘q[vz‘c{ n the tank:




—

_’- "_i*‘_'&\" = l %\h_
TR MY L hjeh
ALJZ_:/%EF\:_&IME*%

(k)

e

il‘}.;\ S

o)
g kavge Yectangulax osifice

-ry of  3trip = by ah
“Theoretical vclocmj of watey J‘hm“ﬂh statp = J%;;
y ‘Dfsdmca& -Ehmucjh @f@mwtqw(j 3{-1(;*[3 {s ?Fgen
dg = Cg x Hwea ot Stip X VEloc‘rty
— Cqdx bxdh« \J’p_iﬁ
= Cy by2an dh

e limts
@)tj ?Ot@ﬂva‘dncj ~+the Qbpve @_qfuaﬂon betneen

ewhole
W oand ta, the total d?gchaxﬁa %hffjucih ~the 0

onfite 18 phtained:

o
& - J X Bx@dh
H

e

. Cdxkx‘ﬁgj\ﬁ;d})

Hi

Al

B —3‘?: Gaxt \lzj’ [ HLE/L'— H/S/L],




problen

O * reat@nﬁu[a*! ofifice | 'S wide and o ro cleep

Dsc,hmtffmcg wotey ﬂﬂtom a tank . Jf the water (evel 0
the tank {8 2 M Qbove the Hop Qdﬁ@' of —the maifice,

Pind  -the d:‘sthm?ﬂ- *fhfocrjh the . orifice - Take -the @-efficient

of d?gchaﬂﬁsmrj fov the orifice = 6.6+

Sol Gr'ven
; nidth of oxifice, b= 5 m
De[){h of Orifice od = 1M
t = 3m
Hy = Herd = 3+) =4 m

Cd = 06
Du‘scharﬂe ] is gien bif
9 = i—,xcd'}(b)( th [HL — Hy ]

3
:_»”;_7(0'6 X 15X {&K‘i'SI [q-ol'a 3.01'5] h’)'\/S

- 9657 [8:0-51967] 7 [s

=745 m&/S



- Motthpece . C

A mouthpaece IS Q  ghort !en?th of o PrPe which 13 +wo or
three  Hmes JES  dlaretes  Jn [en(ath

classification of fopsthpieces:

f “1he mC)Ufh?IIECES de Cl@ﬁﬁl!lcl‘ed as [;} Extormal ’{Y)Ou'thf)fece
o1 i) Internal rputhptece d'ef)end{nff ©poD thely  poNtion with
Yes?ect +n the tanK ©r vessel to which -tbecf Que fitted:

&> The mputhpiece cue clagsified as ¢ C%!}'dear mouthplece

) Convercient Pmou*thpr'efe Ci7 ) Coﬂvea?ent —d?vear?ent mogthpfece
defendmrj LPON they ShQPe.s

3+ “Whe mouthprecer Qre clawified as (i mauthpreces wnn:n?
fotr Mou’chpaeces 'zsunmnﬁ free - d@f)md'nﬁ opon the hatre
of df‘scharﬂe at the ovtlet pof -the moufhf)mce.fﬁu‘s Classification

s @nuJ tov  ntemnal mou’ch})r‘e_aes which agye Known Bordo's
oy Re~enbront moutb/m‘eces' ﬁmouth])fece ‘s Said to be
Yorning Ffree f the feb ot ligruid aftey Contsacken Qoes nok
touch the Sides of the mou’rhjoiece- B(')t (£ the j@,t aftet
(entvaction em?ondf and  fills the ewhole moothplece it S

KﬂDLUH (¢ TUF}DFD? 10()”



FIOW THROUGH AN EXTERNAL CYLINDRECAL MOUTHPIECE

[ P P W W NP [ (A
[P N
M/\/W\W

Condider 0 4ok having an enternal c%{mdnca moube,ece of
Cross - sectiona]  Qred Qyy gttached 10 one of it Sides Q!

Chown  tN %ta “The jﬂt of h‘q/Ur‘d erteying  the mouthrn’ec@

contoctt  to form o vend
Pegond  ~Hhis Qecton, the jet aﬂa?n e

'PQOUJ(hPEC& cf:@mp‘mf%
H = HEl(aht ob |

_contracta. at o Section C-C-
ods and G0 the

Yo d above the Centre of mwﬁhF:‘e(e-

et
{,'q,uid at ¢-C Qection

VC = VE[DC{ @F
a~ Contiacta.

Qe = fwa of flow at Ven

V, = ety of lguid ot putiet

& = Qveo OF rocuthpiece at ootlet

Ce = (o - cfficient Of Contyacton -

o s )

exnterngl Qo:fl‘ndvftal reouth PlQCt’;

f\Pp{tzf?n? Conhnwkff equatidn at c-c Qnd (n~Ct) weget

Qe X Ne = Qv Vg
Ve = Y
Qe

V('

—
-

% far)



Rut _%% = Co = Co-efficlent of contraction

'f@!{!‘ﬂ(j Ce = 062, woe ﬁet Bec | per
Qy

VC = ——L—V
H:62-

Jﬁ(’_t DF ‘[]‘CUU;'d —prom S@CHOD C—0 gudden((f en{avr?gf
ot Qecidn  n—(1) - Due o Sudden Qn(a'rﬁgmgntj ~+theye il

be 0 loss of head, h* obich it given O

b= (vewy”

The

o
9 o
v ( L~y
Bot Ve = v henee hL - D62
062
Q9
1
LMt
;@ 062
. 0375y

3

ﬂPP'f{fD? Pernovlli'e eqyuation o Po:’nt fi and (n-Q)
ke 1
{_Pi_} 'gﬁﬂJrzﬂ = Ll Ugo by
7 4 fg &

wheve  zp =z, , VA I8 heﬁh‘??b!e,

_efi - a’rmo&pben'c Pretsure =0
? . 1,

1~
s HEOF O YD ppagys
N 9



H= 375 WY

1
Vf:\/%‘f? - 0-355‘/%;

“Theoreticaf velocmf of [iquid  at eutlet g
Vit = \’)_?R
L (o-etficient o velogity fof mouthpiece - ¢
Cy = -_ua, pelocity = ugﬁrﬂf = 0855
~theoveHa| verocf'tzf
\JE?H

{or mﬂvkbf)"“ﬁ =! Q% +the area b jet of [,'qjufd at
outlet 1t equal  +o the qvea of mootﬁf»‘ec@_ at ovutlet.

hus
Cd = CxCy = [OX 0'855 = 855

Thus  the walve of ¢ fov mouthf):'eca s more than ~the
vatue of C4 Hor prifice and o dr‘schm?e %hroogh
mouthj)fgce, will be ropye -

PYOHUD.‘

@ [ind ~the dusr.har? Lore o ho mm diameter  extoynal
moufhjbie-ce fitted to a Sde of a large vesse! {f the
head ovex the moutbp‘@,a@_ b hoetves-

Sop- (3iven

Dia. of moufhf)‘ece = 166 rorn = D1

i 'ﬁ'ﬂa y —g\ [0 /)__ﬂ o 00735({ m



Head/, H= 4m .

Cy foy moutb{o:‘ece = O 855

Da‘scbmﬁ@. = Cgx fireq y velm:’ty
= 0855 X 0007854 x \[yx 9.8/ x4

05948 g

1%

@ An entornal Cud!mdffcal moo”thpl‘ece, o diameter 150 w0 '
dfﬂdﬂ'&'ﬁf‘ﬂ watey wonder O Censkant head 6f Gro. Deterrpine
dhe divhayoe a@nd  ablsfute Pmsum head ot wate ot

vena- Contracta- “1akKe C4 = p 855 and (g fox e nex- Corstracty

= 06 A%mog))hen‘c pressore: head = (o-3 m of twatet

o G

- N of moufb/)feC@- d= 156 mm = p.5Cm

Arao Q - 1;(0'!5)1/—; 600767 M~
Hﬁadf H =~ 610
Cd = 0855
Co Ot ena~ Contracta = o062
ﬂ{-mosjﬂbm’o Pgsswe head Ha = 9.3
. D;g&harﬁe = (X QX W
> 0:855 X 01767 X yox9.31 ¥ ¢
= 01629 ro'/s




Pvessme Hoad ab wena- (entyOttl-

[ t
Bevnoolli's egyuattion at A and Cc-¢, we cje

%ppljn‘nza

P VA 4 ozp

?C] 9—3
pot I = Ho+H

N
Zn = ZC¢
PC VCV - H VC
Hat+ H+0 = “e"'f—.—ﬂ = He V€,
T A >
He = m+H-_‘_’_C,W
A
o
- -
Bh Ve S el

v # 7272 H
0&3 [-375
He = Ha+ H — 07272 H X _LV
{0.62]
= Ho+H—]'23 H
> Ho— 083 H
~ {p+3-0:83%6 [ Ha= 103
and
= 'O‘B —S‘g(f Hf ;6’{?

= Y F6 M




o _ @
FLON THROUGH INTERNAL. OR  RE- ENTRANT oN PoRDAS MOUTH PIEC
e

P NP o RPN

A Shott uiifndﬁcal ‘twbe attached 1o an erifice i Such @ W
ot be tube ?qojects ;numdf(j to 0. tank 18 Catted aw

{ntevnal mouthf)fece- Tt 1¢ alto calted Re-entrant 0%
e the [encjfh of -the tobe s equal O

Borda's moufh])x‘ece-
b ligoid Commes oot froro moutbpiece

ts  diareeter, —the et 0
+ouching  the Sides  of tsbe as Shown N0 ,61‘(3

Known QS 'zjur\nincdv Leee - Bot 1P -the (en?fb

bout @ Hmes ite diametey, the jet Comes
etet equal 10 thi dliarnetes of mOufhPrece
n 0 {H‘c(r- “the mouthpiece s Qaid o be

without
The mDU‘(h]Or‘ece 18
ol the tube 130
out  with 1S diare
ot outlet 0t Show
Yorhing —Fuu‘-
i) Bodels Modthpiece, Rumning Jyee
et H = hﬁ?ﬁdht of  liguid (heve ~the outhpiece

o = aveo of outhpiece

0c = Qrea 6F Contincted J'e& in the mouthpiece

Ve = \/efocfh;/ *thmu?h mouthpr‘&ce-

|
j@v

i
R — C
/

)
QUnnfnﬂ free

]




the flow of Puid ‘H’)TOU?h moothf;ic:ce, & +aKn place dve 1o

the PTMSUY@ fore exevted 'bgj the Luid on the entiance
Qecion O} the mabthpiece - As the area of -the mouthPfeca

e ‘o’ hence total pressure Joree on entrance

= (’?-Q'h
wheve b= distance of ¢ G of area ‘o’ from free Surface=w

ﬁccovdr’nﬂ 10 Newtons Second law of mMotipy, e net {pvee
18 equal 1o the vate of thmﬁe of ropmentora

Now raass of liyold ﬁtowm? fsec = PxQAX Ve

The ligquid {¢ ipitally Qt vesk and  hente inital velma‘t:f

is ze0 and tl‘m\ Wfocr‘ﬁjﬁ of floid & vo-
- hate of chanﬂe of Mmpmentum = mags of liguld nﬁ(owm?f&c
X [%‘ﬂa{ VQ[D[“-V—- inietal valoc:‘tﬂ
= POcx Ve ve ~07

= P0c v,
E@U&Hﬂ(j () Cmd'[z) we

2)

(ieb

PAaH = Pyt —— 3)
%pph&mﬂ Bemo'uth‘!s_ equuation

i + V’V"‘_ 5 - P! VJ']/
9 Y (g i !



We have
R (I =0
z=H, Z1=0 E’ﬁ PLI F““"“F
\y=Ve , V=0
— ve” 0
o+0+H = Ot — +
fo= Ve
Ve = \}P—ah'
gubsh‘tu‘dn? in 3)
(’Gj-O‘ H = ¢ ac'&?'H
a = 20¢
Le !l - p. 5
a 2
Qe .
(o-efficient of Contraction Ce = qg = 02

| o [ C =10
8“‘(@ theve. 48 NO loss of f)gch} CoPeFF:aen& of VQ[OCIHf v

». 04 =CXxCy =05x110 =05

‘Dr‘schanae, @ =~ Cq0 d{ig -5 a@

Leb  H = hei?ht pf liguid akove the moufhpieca
v, = vetecftT ot outlet ov At (0~(1) of mouthpiece
a = avea of rovthplece
avea of flow at c-c
Ve[adhf of liguid at Vena- (entracta ovat

Qe
Ve

fr

1t

C-¢C



Qunm‘n? full

Thus  thee wi be loss ol ht’_@d
hy = (VC "V’)v S @ .
&? :

Fror Coanuth’ eqyoation

Qe Ve = Qv
c = ary, = Vi - _V_ = .V_f
ac , G‘C/le C o
‘—‘VC:JT,“
&,bgﬁmﬁn? Ve 0
Cl0 it
2
]
ﬁPP[‘ifmﬂ Bernouli's @q,uoh‘on |
‘éP"f‘ v (s + 7 +z+he
e
779 Ty |
A
D+04+ H= 0+Y 404 N
H= Wy vt
g
H = v~

3



But  theovetical velou‘h]l Vih = af?—ﬁ

. (o-elffctent  of velocitj‘ , Cy = %} - JgH (
i AVERE
\FﬂH Vol

= 07077

A the avea. o Hhe J“et at potlet g equal to 4he Qread

of the movthf)fece; hence Co-effictent oF Contyaction =

Cd = CeXCy = OX0 707 = 0707

Dl‘SQhQYLH& @ =40 .O_?H = 0707 Q\fzﬁ\ht

et -

- internal moufbffece of 20 mm diroetes 8 decbar?in?
water  Under 0 Constant head of g8 metteS' £ihd ne
dl'SCthﬁe {hw()gh hooz\)tb!;n‘eceJ when

() Mouthf)face Ry wnnfnﬁ Tyee U’:‘ymoufhprece, (g Wunn}ng Loll-

ol Given ¢
Ditx« oP moufhpfece , d=mm = 0.08m

, T 8/
o Aven Q= (0.0%) - 0005026 -

Y
Constant  head,  # = i

) {ieothpiece. Yunning free
“The dr'sc,ha:ﬁa & 1S %v’ven b{f
G :O{mm\ﬁ%ﬁ



TO0:'5 X 0005026 x uozx?-glxq

—

= 0'0222_6 mQ/S

22.26 lit]g

i

) Movthplece zonning fut
The dﬂschazrge ® fs ghven bjﬁ
& = 0707 xax J%E
= 0767 X 0 0035026 X Ve X?-S!X(f

= 003147 s

= 347 !fefg

+he Sate of Fow

J
of o liguld %hmu?h a Small channel o7 o tank -

N mmf be detr‘ned Qs an @Fammcj in the Side oFf a tank
or & Swafl chenpel {0 Such a way that +he Tiguoid
Soiface iy he Hank of Channel 1s below the ﬁ)fDea’ e

of  the opmin?f |



A Wein 18 o0 Conerete py magonarﬁv Strucetore PJacad in an
ope Channe] OV&Y  which the flpwo ocevys. D g ﬁmefra{rjﬂ
1 the dovro of verticat wall, with a ghcaf) ed.(je at the top,
W“”"".“j alt -the waoif atyoys the Of)"’”” Channe (. The hotch
v of Smalt Size while the werr vis of o b,'%eﬁi Size - The
notch tg eﬂem!fi{ made of metallic Pram whtle  pely s
roade  OF concyete or mcmaman‘r Styoctore -

% Magpe or vein :

“the  Qheet of watey —F{omf’n(f %hfoﬁh a notch & evey Q
wels 18 Catted NOPPE oy veln

4 Coete or Sill -

e bottom e’dﬁe ol a woich o Q ﬁ)P of a weiv ovey whih

+oe  watey 'PIOLRJ& 18 nowy @ the Sl oY Crest: |

—> CLASSIETCATION OF NOTCHES AND WEIRS -

[

“lhe wotches ove c.[agsfﬁfed as;

K ﬁ(cofdfﬂ? 1o the Sbape ol —the D/)enm?:
@) Rectanju{oz notch
(b) Tz’:‘anﬁufax notch
c) TYQFezoidaf votch and

(d) S’Eepped notch -



N Accovdl‘nﬂ 0 the effect @f the Sides

on the nappe :
@) Notch with end Ccontyaction . |

\b) Notth withoot end Contrackion e Suppressed notch
Weiys qxe Clmsfﬁmd QCCOVdI’ﬂ(J 10 the Sha[)e of -the apeﬂfﬂ?,

the shape of the Crest, the effect of -the Sides on the
nappe and hature ol d:scharﬁae The ﬁof!owmy are iroptant

Classifications:
Q) ﬂcwrdfnﬂ 0 he Sha[)e Fothe OPM’""?
Ro_cmnﬂulax weir ) mamcdw!ax weif
i) ’Tmpezoidaf wetr - (Cipolletti woeit )
b) ﬁtcovdm(i 1o the  Shape of the Crest .

{1y Sharp - crested wely iy Broad - Crested wei?

i) Nﬁﬂow-—cmked woery v EJﬁee— Sbaped wery -

(C) {\CCmdl‘ncJ 1 the @,PFP_CE of Sides on -the emexﬁm?
nappe : |

1) Aalely with end (ontraction

dv7 INelr withoot end contvacton -

—



DISCHARGE OveR A REIANGULAR Nofcw of jyEse
“The m[)reman for dlscharctfe; over Q q’ectan?otm netch py

weiy ¢ the Same.
Contider & yettancau(ar hoteh oy wedr Pﬁow:‘dec{ in a channe/

Cgmﬁf‘ﬂC] wotey @y Shown i 5«3

# = head of water over the (rest

ot
th of the notch or twef¥

[~ Lenﬁ

) ﬁectanﬁula"l

el

Fo¥ Fl‘ﬂdl‘ﬂ% +the dfschafﬁ@ of water —F(Ow;n? eowed The

wely of hptth- Conside? an efemo_ntaxy hoyizental SH:'P of
water o thickness dh and length L at o dlepth h Hioro
e hee Sutace of water as  Shown 0 %’ﬁ ee)-

The oxeq of Stiip - Lxdh

ond  thesrebical vefouty of water flowin
Strip = \JL?;)
“the dr’scharae dq, Jrhmuclwh stiip 1
1
dg = Cdx frea of an’P x Theoretical /Ve[oeﬁf?;

? ‘ﬁ') IOQ?I)



:cdxu_cdhx\p%. "

wheye Cy = Co—effictent pf dischmya-
“the total di'SC.hGl’CJQ @ , for Hbe whole noteh or wek

s determined bLj m’tﬁ(])‘rﬁlh'ﬂ? equuation and  Uimits cand -

i #
@rf Cde~J9.—iE dh = cdexJ%-(h/rdb
o &)

H
o+t
. D

Yo i

- Cgx Lx i [,hj’f #

[acblegns
@ Hind -the dfﬂthm(d@ of wates %@fncj over Q 1etmnﬁom
notch o 2m lenc‘»fh when the constant head over the
noteh is 200 romn- TTake Cd = 0:60
Given | |
Sglif Lﬁnﬂlth of the wotth, L=2M
Head pvey wnotdh H =300 MM =03

Cd = 06

,ngﬁh(lfﬁa(‘l @ - _:32; (_\d'x‘}_x'\fz;f [HS/L)



ISR 15
=2 X06x2x Jaxdgl ¢ o3 nifs

= 35435 % 041643
= 0582 s
@ Determing - —be hm?bt of a 'rectaniu[m wels of [enath &m o be
built across a Yectanciufm channet. ~The rastmun cJepth ot
wates on the UP&tream Side of -the tely fs tgro and
df-gchm?e is 2000 litres [s- Take Cd =06 Qnd veglect end

Contiachions -

Sol- (iven :
{e_n(aﬂ) of wely , L =gm

S—

Depth of water, Hy = 1:8m

Dl'g(:hm’(?e , @ = 20600 (r‘t/g -~ _zm/g
Cq =066 .

(et H fo ber'?ht of wated ghove he crest of wery
tHy = he:‘ihf of werly

Q - E_CdLJL?ﬁS/L

¢
. , y ¥
o = = R06X 6 X \Jaxd.gl X H
= 10499 -
HSij Q_
10:62.7

4 . ( o 2"/3 A
10-623) S 01328



y Het‘?ht of wely, Hi=H —H |
- De})’fb of watey on Upst-ream Qicle —H

Ly7em

I

TRIANGULAR NOTCH OR JWEZK

—> DISCHARBE ©vEP A
[ A W T P LW

let  H = head of watey above Hhe v-notch

6 = angle of notch |
Considey o hovizental an‘p of watey o Hhickness Bb'at a dP—P“’OFh

from the free Surfoce of wate¥ @ Showh 10 ﬁ‘\?

we  have

tan 8 - Ac . _Ac
200 cuh)

fC= t-h)tan &
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