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|O=YDk= |=yxv} Ry =@ |=xRQr w |Q=Hiv= |=yQ=@ Q@=Q@ QO PwivQ}e w sw=kt |=yxR=U
|WQ@ |=yQ=w}O |=QH= "OvOw@ |vD@ |WQ@ |=yQ=w}O w =ysDU}U ?}mQD =@ ?U=vt
=@ xm CU= QDW}@ ,qwtat =yu; |=QH= CkO w CU= QDu=U; |vD@ x@ C@Uv |Oqwi
"OwW|t =ysDU}U Q}=U R= QDW}@ |yHwD p@=k Qw]x@ u=v}t]= ?} Q[ 'u; C}=aQ
=QH= |=y xv} Ry p}rO u}ty x@ w xOw@ q=@ |Oqwi |WQ@ |=yQ=w}O |=QH= CaQU
|=yxv=t=U |=}=Rt |t=tD R= |WQ@ Q=w}O xv=t=U |}=Q=m 'u}vJty "Ovm|t =O}B Vy=m
'RmQt R= GQ=N |Oqwi |Ov@ Q=yt xv=t=U w pmW V w X Ovv=t RmQtDt |Ov@ Q=yt

[2]"OW=@|t QD?U=vt w QDW}@

xO=iDU= OQwt |@v=H |=ywQ}v Q=yt |=Q@ |irDNt |@v=H Q@ Q=@ |=xR=U |=ysDU}U
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"OwW|t ^i=L =yp@=m \}=QW 'xrLQt u}= QO "OwW|t p=ta= �Crw@� I}B |wQ}v

115



Q=mt
yw

|m
yrk

O}H
t/

"""|
r=wDt

|=y
xrRrR

QF=l
}QDt

=Q=Bw
|O

Oa
xar=]

t

"|Q=wv pO=at Ov@ Q=yt "6 pmW
%O};|t CUOx@ 2 |x]@=Q R= � "CU= |Oqwi jQw QO |Q]k VWm u=O}t p}mWD

tan4� =
1 + t:L

2AC
1 + t:H

�
1
Ab

+ H3
360ICL

� (2)

"CU= uwDU `=iDQ= H w |Q=vm |=y uwDU |UQv}= u=tt w `]kt K]U Ic w Ac xm
`]kt K]U xm OwW|t p}O@D ?Qwt Q=wv |O=OaD x@ jQw Qy 'Ct=N[ u}}aD R= TB

%O};|t CUOx@ 3 |x]@=Q R= Q=wv Qy
AS = L cos�+H sin�

n
:t (3)

R=}v OQwt Q=wv O=OaD =@ x]@=Q QO |Q=}U@ C=k}kLD "CU= =yQ=wv O=OaD n '3 x]@=Q QO
l} p}rLD |=Q@ ?Qwt Q=wv 10 C}=im Qov=}=tv =yu; G}=Dv xm CU= xDiQo CQwY
=yuwDU OQ=O u=mt= xm u}= x@ x_Lqt =@ "OW=@|t lR=v jQw =@ |Oqwi |WQ@ Q=w}O
=@ O}=@ |Q=vm |=yuwDU |DNU 'OvwW Vv=tm Q=JO |Q]k VWm u=O}t Q}F=D CLD

%OvQ}o Q=Qk pQDvm OQwt 4 x]@=Q x@ xHwD
IC = 0 00307tH4

L
(4)

u=O}t QF= R= |W=v |Oqwi |WQ@ Q=w}O |v=kwi Q}D VtN R= |Q}owrH CyH
%OQm xO=iDU= 5 x]@=Q R= O}=@ u; pQDvm w uQ=kDt=v |Q]k VWm

Mfpb � �tytL2

8 sin2� (5)

|Q]k VWm u=O}t |}=yv VvD �ty w Q}D `]kt l}DUqB QovrMfpb '5 x]@=Q QO
=yvD x]@=Q u}= pQDvm "CU= =yu; s}rUD VvD Q@=Q@ lR=v |=yjQw |=Q@ xm OW=@|t
xk@] wO u=}t |Q]k VWm u=O}t COW sm hqDN= x@ x_Lqt =@ |}=yDv= Q}D |=Q@
u=}t |Q]k VWm u=O}t u=}t hqDN= uOw@ O=} R CQwY QO "OW=@|t |t=Rr= Qw=Ht
CyH "OwW s=Hv= R}v |v=}t |=yQ}D |=Q@ O}=@ QwmPt x]@=Q pQDvm 'Qw=Ht xk@] wO
|]}Lt |=yQ=@ R= |W=v |=yVvD ptLD |}=v=wD xm |]}Lt |=yuwDU R= u=v}t]=
|=Q@ O}=@ 6 |x]@=Q 'OvW=@ xDW=O |WWm u=O}t QF= R= |W=v |=yVvD x=Qty x@ =Q

%OQ}o Q=Qk pQDvm OQwt =yuwDU l}DUqB Qovr
Mfpc � �tytH2

4 cos2� (6)

OQwt =QoRmQt |Oqwi |WQ@ Q=w}O |wQ Q@ |r=wDt |=yxrRrR QF= uwvm =D xm =Hv; R=
"OW=@|t |Qw;wv |=Q=O w u} wv Q=m l} j}kLD u}= u}=Q@=v@ 'CU= xDiQov Q=Qk |UQQ@

"xOW |L=Q] |=ypOt uqB "4 pmW

"xk@] GvB pOt |=tv xvwtv "5 pmW

xvwtv w uqB ?}DQD x@ 5 w 4 |=ypmW "Ov=xOt; CUO x@ `]=kt w Ov=xOW |L=Q]
"OvyO|t u=Wv =Q xk@] GvB pOt |=tv

OW=@|t CQwY u}= x@ =yu; |Q=PoQ=@ w OW=@|t|vwmUt |Q@ Q=m =@ =yu=tDN=U
xOQt Q=@ COW |=Q@ ?}DQD x@ `@ QtQDt Q@ sQowr}m 150 w 500 '200 ' '600 xm
R= l =N A}D "Ov=xOW xO=iDU= s=@ xOvR Q=@ w s=@ xOQt Q=@ 'C=k@] xOvR Q=@ 'C=k@]
|xrRrR 2800 OQ=Ov=DU= sQ=yJ V}=Q} w |Ov@xk@] T=U= Q@ w CU= wO A}D ẁv
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