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h2
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'R} Qm =N |rN=O l =m]Y= |x} w=R �1 'T=tD K]U QO p=tQv VvD �n 'u; QO xm
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|WWm |wQ}v OwHw Cra x@ xJ Qo = xm OQm xHwD O}=@ "OvDUy (tan � = � tan�)
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R= uOQmQ_vhQY ut[ '� |x} w=R Q=Okt uOw@lJwm w K}rUD |x}q R}J=vCt=N[
u=tr= u}}=B w q=@ QO p=tQv VvD u=R}t 'K}rUD |x}q |WWm |wQ}v s�=k |xir-wt Q}F-=D
pw] x@ l}DDvUw�S |x}q R= u=tr= l} uDiQoQ_vQO =@ "CU= xOW ZQi Q@=Q@ K}rUD
VWm |wQ}v CLD Eg |v=UWm pwOt w (B = L) L pw] 'w Ct=N[ 'dx
w �5 pmW j@=]t� l =N w l}DDvUw�S |x}q u}@ � |WQ@ VvD uDiQoQ_vQO w T

%O};|t CUOx@ 17 |x]@=Q R= �l pw] Q}}eD Q=Okt |ki= |=ywQ}v pO=aD uDWwv
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Z B=2

0
T � �x
Egw
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x]@=Q u}= R= |Q}op=QoDv= QO '� |x} w=R Q=Okt uOw@lJwm x@ xHwD =@ =t= "CU= xOW
� |WQ@ VvD uO=OQ=Qk =@ "CU= xOW xO=iDU= p}=DUmDw�S |xDi=}vpmWQ}}eD pw] R=
u; QO Eg = kg=w Q=Okt |Q=Po|=H u}vJty w 17 |x]@=Q QO 16 |x]@=Q R=
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w l}DDvUw�S |x}q Q@ OQ=w |=ywQ}v 'KrUt R} Qm =N QO uwiOt |xQiL "3 pmW
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� = 2� = 2 tan�1(2�) = 4� w |oDiQwQi MQv � = t=B 'u; QO xm
(�l) u; pw] Q}}eD x@ xHwD =@ ("g) K}rUD |x}q QO |QwLt VvQm Q=Okt "OvDUy

%O};|t CUOx@ 12 |x]@=Q R= �s VvD QF= CLD
"g = �l

B
= � � sin �

sin �
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|=yx]@=Q j@=]t �3 pmW� l}DDvUw�S |x}q Q@ OQ=w |=ywQ}v s�=k pO=aD uDWwv =@
%O};|t CUOx@ 15 |x]@=Q R= l}DDvUw�S |x}q QO (T ) |WWm |wQ}v '14 w 13
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G}=Dv "3
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'Ovm|t p}t KrUtQ}e Cr=L CtU x@ w O@=}|t Vy=m K}rUD QF= h2=B R= Q=Okt

hrDNt Q}O=kt QO xQiL G=D Q@ OQ=wVvD QOl}DDvUw�S|WWm|DNU QF= "14 pmW
"h2=B R=

R= hrDNt Q}O=kt QO sDU}U |}=Q=m QO l}DDvUw�S |WWm |DNU QF= "15 pmW
"h2=B

l}DDvUw�S QO xOWO=H}= |QwLtVvQm QOl}DDvUw�S|WWm|DNU QF= "16 pmW
"h2=B R= hrDNt Q}O=kt |=Q@

57



"""QO
uwi

Ot|
Q=Ht

Q@O
Q=w

s�=k
Vv

Dp}
rLDCr=L xm OwW|t x_Lqt u}vJty "CU= xOW h2=B w h1=B hrDNt Q}O=kt

?} Q[ V}=Ri= '|DQ=@a x@ =} xQiL Q@ OQ=w VvD u=R}t Vy=m QO |QDW}@ Q}F-=D KrUt
x@ KrUtQ}e Cr=L =@ xU}=kt QO KrUt Cr=L QO QDW}@ |}=Q=m "OQ=O Ef |}=Q=m
|Uwk OQmrta R= QF-=Dt \ki VvD Vy=m 'KrUtQ}e Cr=L QO xm CU= u; Cra
|Uwk OQmrta u=tRsy QF= 'KrUt Cr=L QO xm |r=L QO &CU= xQiL |wQ l =N

"OQ=O Q}F-=D xQiL |wQ VvD Vy=m u=R}t QO K}rUD OQmrta w l =N
x_Lqt "OyO|t u=Wvl}DDvUw�S |QwLtVvQm |wQ =Q h1=B QF= '12 pmW
V}=Ri= ?@U x@ h2=B Q=Okt R= Q_vhQY 'R} Qm =N `=iDQ= V}=Ri= =@ xm OwW|t
=@ u}vJty "OW Oy=wN O=H}= u; QO |QDW}@ |=yVvQm 'K}rUD |x}q Q@ OQ=w VvD
?Hwt 'xOQ=w |=yQ=@ CLD u; CUWv V}=Ri= ut[ 'sQv Kr=Yt Ct=N[ V}=Ri=

"OwW|t u; QO |QwLt VvQm V}=Ri= C}=yv QO w K}rUD |x}q pw] V}=Ri=
|=Q@ =Q h1=B p@=kt QO K}rUD |x}q QO xOWO=H}= VWm C=Q}}eD '13 pmW
V}=Ri= =@ 'OwW|t xOy=Wt xm Qw]u=ty "OyO|t u=Wv h2=B hrDNt Q}O=kt
C}=yv QO w O@=}|t V}=Ri= l}DDvUw�S |x}q Q@ OQ=w Q=@ '(h1=B) R} Qm =N `=iDQ=
Kr=Yt `=iDQ= V}=Ri= =@ u}vJty "OwW|t O=H}= K}rUD |x}q QO |QDW}@ VWm
QO |WWm |wQ}v 'sQv Kr=Yt QO QDW}@ |=yCUWv O=H}= Cra x@ 'xQiL |wQ sQv

"O@=}|t V}=Ri= K}rUD |x}q

(Kg) l}DDvUw�S |WWm |DNU QF= "3"3
Q}O=kt |=Q@ =Q xQiL G=D Q@ OQ=w VvD QO l}DDvUw�S |WWm |DNU QF= '14 pmW
|WWm |DNU V}=Ri= =@ xm OwW|t x_Lqt "OyO|t u=Wv h2=B hrDNt
u}= "O@=}|t Vy=m xQiL Q@ OQ=w VvD u=R}t 'h2=B u=R}t R= Q_vhQY l}DDvUw�S
V}=Ri= Cra x@ K}rUD |x}q QO xOWO=H}= |WWm |wQ}v V}=Ri= x@ u=wD|t =Q Qt=

"O=O C@Uv u; |DNU QO
u=Wv (Ef ) sDU}U |}=Q=m QO =Q l}DDvUw�S |WWm |DNU QF= '15 pmW
QO w K}rUD |x}q |WWm |DNU Q=Okt V}=Ri= =@ QwmPt pmW j@=]t "OyO|t
"O@=}|tV}=Ri= sDU}U |}=Q=m Q=Okt '14 pmW j@=]t xQiL |wQ VvDVy=m xH}Dv
|=Q@ =Q u; |QwLt VvQm QO l}DDvUw�S |x}q |WWm |DNU QF= '16 pmW
l} |=Q@ QwmPt pmW j@=]t "OyO|t u=Wv sQv Kr=Yt Ct=N[ R= hrDNt Q}O=kt
QO |QwLt VvQm 'K}rUD |x}q |WWm |DNU V}=Ri= =@ 'XNWt h2=B Q=Okt

"O@=}|t Vy=m K}rUD |x}q
|DNU p@=kt QO =Q K}rUD |x}q QO xOWO=H}= VWm C=Q}}eD '17 pmW
K}rUD |x}q |WWm |DNUV}=Ri= =@ xm OwW|t x_Lqt "OyO|t u=Wv u; |WWm
Cra x@� u; QO VWm u=R}t '�16 pmW� K}rUD |x}q QO VvQm Vy=m seQ|ra
sQv Kr=Yt Ct=N[ V}=Ri= =@ u}vJty "O@=}|t V}=Ri= �|WWm |DNU V}=Ri=
j@=]t l}DDvUw�S |x}q QO |QwLt VvQm 'sQv |x}q QO QDW}@ |=yCUWv RwQ@ w
17 pmW j@=]t K}rUD |x}q QO |QwLt VWm xH}Dv QO w V}=Ri= '16 pmW

"O@=}|t V}=Ri=

u=QoWywSB Q}=U G}=Dv =@ Q[=L p}rLD G}=Dv |xU}=kt "4
p}rLD R= pY=L KrUtQ}e R} Qm =N \}=QW QO uwiOt |xQiL Q@ OQ=w |wQ}v '2 pwOH
G}=Dv xm OwW|t x_Lqt "Ovm|t xU}=kt [22]'QrovBU= |r}rLD VwQ =@ =Q Q[=L

"OvQ=O |@U=vt Q=}U@ j}@]D 'VwQ wO R= pY=L

"CU= E2 Q=Okt R= q=@ Q}O=kt QO K}rUD |x}q pmWQ}}eD sOa Cra x@ Qt= u}= xm
QO (h2=B) sQv Kr=Yt Ct=N[ V}=Ri= xm OvyO|t u=Wv 7 w 6 |=ypmW
"OvwW|t xQiL Q@ OQ=w VvD Vy=m ?@U KrUtQ}e w KrUt R} Qm =N Cr=L wO Qy
u}vJty w sDU}U QDy@ |Uwk OQmrta w x}q u}= VvQm V}=Ri= x@ u=wD|t =Q Qt= u}=
xO=iDU= CQwQ[ u}@t 'G}=Dv p=LQy x@ "O=O C@Uv h2=B V}=Ri= =@ K}rUD |x}q
p=mU=B wr}m 700 =D 350 u}@ |xOwOLt QO u}}=B |v=UWm pwOt =@ sQv Kr=Yt R=

"CU= xQiL |wQ (h2=B = 1) xWv=QD ZQa OwOL Ct=N[ w
|x}q QO xOWO=H}= |QwLt VvQm QO sQv Kr=Yt |v=UWm pwOt QF= '8 pmW
xm Qw]u=ty "OyO|t u=Wv (h2=B) R= hrDNt |=yCt=N[ |=Q@ =Q l}DDvUw�S
QO xOWO=H}= VvQm u=R}t 'sQv Kr=Yt |v=UWm pwOt V}=Ri= =@ 'OwW|t xOy=Wt
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