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7. 10 LfTLJQTfT bJJl6B>QT6l.j 

I\ 
~ r (J,QJ l£ LD rT c£ c@IU ffi.J@j LO c@1yu5l 61) QJ GlITTLq- ~ UJ 6l.j .[£1 m 6U u5l GU l2-6TT 6IT Ga; LG U IT GID fJ ( Ga; L@j!I>GID fJ) 

a,Jvrr~-a: G1B=ro~LDGurr~. ~~m 2fil~ro ~rulu5lm 8r@~ (~~rrQ61.J~) ~~a;n-1uu~ Gurr64IIDtLO, 

(J,a;L@jpiGIDfJ 6ElL(&) @Slru.$],9= Q.9=ro~LD Gurr~ 8r@)~ @m!J)61.J§l GurrmWJLO G~rrmWJLO . ~~rrQQJ6lRlr61mlm 

G~rTfD!D LDrTfD!J)~m~ Qj)~m Qj)~GUrra; 1845-ro LrTLJ6ITIT 8",~L!]5l~~ @Slma;.$]mrrrr. 

~rul ('.Y)Q)~~!!)@jl..D Ga;L@jpi@)ffi@jl..D @mLGUJ 8'rrrrt.SIUJ8ic£LO @®ffi@LOGUrr§J, ~rulu5lm 

~~rrQQJ~ LDrT.(l)J61.J~ Gurrmw G~m5nTWJLD J£1a;W6l.l LrTLJ6ITIT @SlmmGl.j 6fmLJU{b)LO. 
rf 

. . . ' ~" Gtilma;a;:z:· w rurrLO. , , 

l ) 

(i) ( .,JJ QJ(!P/.0 G&L Gutr@I.O fi>/LJ6lf/ffla,waf/ QJ ,,_ .;,.,,<:utr ffe 

-S LDfDWJLO O 6fmum Qj)GID!J)GUJ n ,;!91Q>Q),$QT 

~6151@6ULO LD!!)WJLO Ga;LGumflm 

.ffil6n6Ua;mrra; @®a;a;L{b)LO (uLLO 7.19 a) 

n GT6b-TU§J ~615lu5lm ~~,i-QQJOO LD!!).(l)JLO V 

GTmU~ ~6\Slu5lm ~ma:GQJa;LO q!,@jLO , ~® 

Q JD rrt.q-u5l ro ~6151 ('.Y) ru LO 6J!D u (1) ~~ LO 

~6n6UBiGTT a;La;@5LO Q~rrmru~. SO = v 

(\(\(\(\(\(\/\ a 
s /VV V 

V 

LILLI) 7 .19a t;,EiOl(Y)Ql(Y)Ul Gs;..:.aurr@U> i)UJQj jbla>Qli61Q) 
- . 

' I 

~mru,IDmLO J = ~ . . /'7 , ·. \' i~ 

/t 
r I 

' ~ 

(ii} fplli 6l/ ,rff/6'J6Vui/6i; ~ 6fr6TT <J&L <Ju ff 6'J 17 <J/§ ff ~cil fJ6Vl (!JJ6VLD ,(o&(!ftl.D <Ju ff §I 

~6TT6IT 

Ga:;LGurrmrJ Gµ;rra;$l ~615l~ruLO vs 

fh)6n5G6l..la;~~6U µ;a;rrµ;~rrru ~® 

Q,!DfTut-Bi@jLJ t.51,ID@> SS' = vs GT6N s 

@®8i®LDrrw ~615l~ruw S'-m ~~L~w. 

~rol~ru~~rrru Q6l.JGTfl6Ulu.JuLL n 

. ~~rua;m ULW7.19b-6b a;rrC.t.q.UJ6llrT.Q)J 

(v - vs) Q~rr~ru~61.J q1,a;$1ry u5l~§J8i 

Ga;rrm~Lb. 

n ~ 6ff'l6l) .s6iT 

(\ (\ (\ (\ (\ (\ /\o 
S'VV vvvvv 

Vs V - Vs 

ULU> 7 .19 b ~UJQj ,£)61HiUl61Q> ILiTT'1T Gs;C..Curr61>1}' 

Gp;rrMl tpEiOl(Y)QlLil ~a;®w Gurr~ 

/ r , .. 
(\ ., V' 
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)s!Gr>0J l.. ilfr 9 ,£.P_;,eJt6':,§ flp - ~x:i1 CA.~G- :ri- V0 ITO.-;!) ~rocrGais;~g)IL65T ~&(56U~fT6)6i ~(!5g)E 

0:'5 'd i:, .,.!:i,_5,~j j ;:::'§, 00' = Vo rrwJ 56-3.D'Iji . C5,L.J5'.:f.i :7 O' 6T~D) ~Ei'rnf1~UJ5 Q ~ !D~Lffi1 !I)fi~ 

r~ c.:'1u rra, I 5. 5:-,f:.f;t '; o"[; ~ l, a, 2:Jf,.Ji£<_..=· €T.' ZTGT60'.8o'.)5. 'lJ rTW©) , OA Q~iT0.i)Q;@S) ru 2...8TGTT J1 

r n 

n' = 

= n + 
V,:, 
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/ I.I \ 

= n ~1-2. 
V ) 

I V+ U,. 
~ n 

V ; 

n 

C': .A 



. .. (4) 

( 
V - V ) n' = -~0 n 
V- Vs 

... (5) 

(
v+w-v) 

n' = 0 n 
v+ w-v
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) -
_) . . (6) 

f j c..n-u 6TTIT 6.il@6TT6.il 6ir u 1JJ 6iru n-@& m- · 

t/t.) 6ll n-&@Tw r;6irp5lar G61.1&% 6'Jf.i &16TT6.il @/.i 6iJ 

) 

. i: 

8irT6l.lrurf1~ a;rrrflru (police car) Gu1T®~fhU LJLLq-@<'E®LD a;®@Sl ~6m-WJ u516m- a;1T.[!)fh ~~ru~w 

2-uSl@LD- @rr,~ ~GOJruwrrGm"~. ~Wffil@JLD (Y>GULDrra;if (source) Q5wruu@LD ~Wffil@>LD 

6l.JIT8i6m"~~~®;I>~ GT~Gll)"rrGTfla;a;uu@L.O. GT~Gl)"rrGlfl~fh ~~6Uu5l6m- ~~IT G6l.loo~ru LDIT/!).[)LD 

q!bu@LD. ~~1TG16l.loo~6m- wrr!b!D~~66lc_rry.m~ @SlL.DLOrua;~mu uw6m-u@~~ . G6l.la;LD1Ta;.s: Q5ruwL.D 

6U rr e; Gm" ffi.l 8i GOJ GIT a; a; rr 6U ru IT e; oo L n5l 6U IT. 

(ii) ffe@665TciG&n-m- fp66T@,(!} &6MTLp5/f.i6V 

~m~a;Ga;rrm ~~WI Lj6!5lu5l6l51@~5~J QQJ@jQfhlT~GU@Sl!D®~ G8'GU®)Jl.O Gurr~. ~fh6'6TIT6l) 

2-uSl~LJULL Gl)"l!r-Gwrr ~,mrua;GTfl6m- ~l~ITQQJoo ®~.[)ll..jl.O. Lj@Sl .(BlGOi6UW~fhlT60 GJ/!)8:iULJ@LD 

~~1TG6l.looGOJ6mll..jlD ~ GOJruw~~ru 2-@6UfT<'E8iuu@L.0 ~~1TG6UooGOi6mll..jl.O ~uL51L, 6l51LDLOru 

~ ~ 1TG QJ 6m" $) GO) L 8i@5 LD . {jj) fh m 6m" a; Q 6i rr oo ® ~~~a; G8i rr GO) m cii 8i oo L !15) w ru rr LD _ 

(iii) Gf/LfftT (RADAR - RADIO DETECTION AND RANGING) 

Gr;LrrfJrr6ITT~. ~~1TG16l.l6ffl u5la;a; Gr,t.q-Gwrr ~GOJ6U8iGOJGTT ~a;rrw 6!5lwrrGm"piGOJ~, Gp:irre;.$) ~@JULJLD. 

GT~ Q (JIT GTfl ~~ 6l.l ® LD ~, GOJ GU 8i GOJ GIT G (JL rr rr .[Bl GOJ ru w ~~ ru 2-ffi m GJ !D L5l 8i oo L !15) ~ LD . ~ ~ rrQ 6U oo 6ml ru 

~mm G6U.Q)IUrTLGOJL8i Qa;rr~0 @Slwrr~~~6m- G6U8i~GOJ~a; 8i~Bi$1LrurrLD. 

(iv) GcFn-65rn-tT (SONAR - SOUND NAVIGATION AND RANGING) 

8il.JU6\.~6U {jj)(!!)[I>~ v?~ djGO)Q)8iffi 2-Q!j6UfT8i8it.JUL.(bl ,mrfl@]GTT, Gp:>@fhla;l 6l.J®LD ,mfr(Y)k9ila; 

Biuu~ru Gp:irra;.$) ~@Juuuu{E)LD. GT~GlflrrQ))pitb ~GOJGU8im1~ ~~rrQru,· 6n->ao-rci; 8i6Mrai$l(bl6U~6b'r 

(Yi GU LD i IT (Y) kP.$1 a; a; u u ~ ~ G 6U a;~ GOJ ~ G<!F rr ~ rr rr 8i ® @Sl (Y) ru LD ~ !15) lD GU rr LD . '<·· !vi 

RS 

✓ 



jiHfLDmurr@ ®Wl LD!D!9JLD @)~GlrumSra;~a;@jlb GlLDw LD!DWJLD LDITW 61LbUr&J8i~c$@.ilD 
Qurr®J!J~Lb. 

9. 6. 6 QQJ<i,,i)ti, '1f1)6in 

Gru6irr516irr ~!D6irr GT6irru~. ~~m LI)~ u@Lb ~mlGIDw @j~Bi@jLD ~606U~ QS)rfl.ii;@.ilb ~roGIDLDGIDW 
~GTT@Sl@Lb ~® ~ro6tlaa;rrrurr@jlb. ®QS)w~ Q~rrGIDruQS16irr ~GIDru£W1 GTm Gru6irr.i\6irr ~!DGIDQT 
6ll~IJ"lUWf 8i8i6UITLD. 

1 
P= -

f 

fb1w~m ~6\)@j 6IDLWITLJLIT (D) ~@jlD. 1 D = 1 m· 1. 1 U)L...LIT @.iQS)w~ GfbITGID6UGtj l!LGIDLW 
Qrom.il6irr ~wm 1 mLwrruLrr ~®Lb. @.i~Bi@.iili GruroMm ~!Dm GJI>rra;®!)5)u5l~Lb 61Slrrla;®ili 
Qro6irr.il6irr ~!D6irr GT~ITB>@.il:Dh61~Lb ®n5lu61u:.1u@Lb. GTQT(]QJ, ~®~fhUULL Qru6irr516irr tb1JD6irr +0.5 D 
GTm BiEim" LD®~~6\.JIT ®n5lu6'l@ru~. + 2 m @j61SlW~ G~ITGIDQ)Glj l!LmLW @.i61SlQru6irrBr a~mQJ GTQTB> 
®!fi1uu~IT@jlD. -2.0 D GT6irrut91 -0.5 m @.i61SlW~ G~ITGIDQ)Glj l!LmLW ®W1GGU6irr8r a~m6\.J 
GT mu~ IT@.iLD . 

j 
9. 6. 7 CJw6iJ'151UJ (JQJ6tr1Jr1S61fl6ir lliLLL6TJUJL.J4 

fl LD!!)IDJ lD f2 GT6irr!D 
®~W~ Q~rrmGUGl4 ILmLw A 
U)!Df91 Lb B GTm!D @® 

A B 

... _ -QrumBr8i6TT ~m6ID!D LD!!)Q!!)rrmg)I -..::::::.---------+----f--+----____;;:,,,__ __ ... __ .a:. _ _ 

Q~rrL@Bi Qa;rr61rGn~@Bi@.iLDITg)I O 1
1:. 

@®a;a;L...@Lb. Qurr~ @fb6irrGIDLD 
~6.ilml.J)~ @~ro QrumBr 

A-QS!Girr @j61SlW~~!D8iUUIT60 0 
6rm!D '-l mmh1Sl ro Q u rr @ro 
ooQJ.ii;a;uuL@ro6fT§J. QrumBr A 

u 

ULLO 9.20 i)(!!) QU>a>eSIUJ QQ>QT8r51i1TITQ) t.Slt.but.b IL(!!)QJIT~Q) 

tSlLOu~m~ J
1 
-60 11LQ!)6l.lITBi@.i<'£l!Dt91• @!f>~LI 611.DuLO 11 @IJ'Eim"LrrQJ~ GrumBr B-aj@jLJ Gurr@6ffrra;s: 

QlfUJ60U@£l!D§J· ULLD 9.20-60 a;rrL...tq.WQJITW) @w~wrrm L5lLbuLb 1-60 ILQ!)QJIT£l!D~- Gru6iITBr8i6TT 
QU)ruro\wmrurra; @@LIU~IT6l), p GT6irr!D Qurr~Q.IIT6"af v}ml GIDLDW~Q"J~a; .$Q!)fbQ>ITLO. 

@~60 Qrum61615l@!f>§l Qurr@ml6irr G~rrmru6ll PO = u GTQTGljLO, @r91~t.S1Lbu~~6irr GfbrrGIDGUQj 
PI = v GTQl'Gtjl.O, (Y)~60 Qrum51615l@!f>~ L5lLbu~~m Q~ITQ'l6UQ"JQJ @IJ'GfflLIT6\.J~ Grum516irr Gurr@mlm 
Q/hlTOOQ)QJIT.$ ~~IT6l.l§l, PIJ = V l 6T6"ar6tjl.O Bi(!!)§J8i. 

A GTm!D QPfb60 Qru6irrBr IL@QJrra;@.iLb 11 L5lLbu~~!D@.i , 

1 1 1 ---=-

... ( 1) 



r 

... (2) 

1 1 1 +-1 . 0 . 
--=- f' ' QulT(!!j6TT -~ ;; u J; J2 ~QUJIT@ QQ)~8r, 

. Q IT 6ff) 6U6l.j 12.-6ff' L UJ fIJ 
• • . r.i mr,IJ; u u ifl ro rr a; F @GTil LU fIJ fIJ 8dl.LLQ>LDU1.::11,,_,\:/ ~ 

. I ru ~ . .../ln6l.JIT8i.$lmrrru, ~L.DUpjQ>pj - \J 

1 1 1 ... (4) 
;;--z;-F 

a:LDmurr@a;m (3) LD!D!J)JLD (4) -61Sl@Jb~ 

1 1 1 
-=-+-
F f.. /2 

... (5) 

. .a . ~UJ~ Q,11;rrmQ>ru1T®LD· F . &i.LLQ>L.OuLSl!br,iJ;.9= 8'LDLDIT6UT Qrum~,m ® P P 
~6UTLJ,1J;I \:I • • 

.y, n . Q)] QQ)6lIT8r8ia'T . . GlSlUJ~ Qf[Jrrmru6l.J f2....mLUJ LJQ} 1.01LDQ) UJ 
.@iliJC:UIT<>T!l), fl, f:,, /3 ... · ~ ... ~ @i . . <ii Q rr UUJW (!!j6'11UJ/6 Q1orr<»QJQj, 

v}QTQ>!J)GUJrrQTg)I Q~rrL@Bi Qa;rr~kr@Bi@>LDGurr~. &i.LLmLDuLSl fIJ ® 

1 1 1 1 
-=-+-+-+ ... 
F fi f2 f3 

... (6) 

B'L.OQTUIT@ (6)61Sl(!9J6~ /)!!)~8i8iIT6UT 8'L.OmUrr(B\, 

p = pl + p2 + p3 + .... ... (7) 

Q~ ITL...@6 Q 8iIT61R!Tkr®Bi@> LO Q rum 8r8i6Tfl m &l.L Lm LD u LSl 6irr f) JDGN, f[J6bfl ~pj6ml w rr m Q Q)6018r8im1 QT 

~!!>ms;mlm @!61u51UJru &i.L@~G)2irrms;UJrr@>LD. 

Q~mBrs;m1m &i.LLmLDuLI Qurr~6l.Jrrs;, @6ir61"G~rri<'£18im, .ffilw!i>uLi Bi(!961Sla;m (camera) 
Q~ITQ)6\)Gp;rra;<'£ls;m Gurrmw v)6Tflu51UJru 8i@61Sl8i6Tflru UllJ6irru(Bl<'£ljD~. 

9.7 (Y)LIULL5LO 

(IJ)LluLu,tb <r<iruiliJ i:y,<ir!l)J IHD$6<TTLI u,i;a;rr,Ja;mrrrurrm ,;,ml ""'®®QJt.b @mLlliLOIT(!!it.b. @6'11!) 

u,i;a;ri,,a;.,\1Q) Yi>(II) u,i;a;tb ~UJML/uLiq.(11),i;@itb. umuroUurr,i;a;UuLL LOJi>JD @® ud;a;ffi!,i;QT 6lllru8i@i 

QPl£ffi:'l£GTT ~muu@LD. @® GlSlrui® QP8illil8i(§Bi@)LD @mLuULL Ga;rrQJanb (!PLILILLa;i G8irr~L.O 

~'""'ilil 6lllru,i;@itb C:..rr""tb <rml/u@tb. (IJ)LluLLa;~/f)QT (lj)QTJDrrruilil u8ia;LO ~iq.LIU@i/f;l <rmllu@tb. 

(!PULJLL6!5l5'6iJT QJuf/C:tu ,;61fl6.ilw6QJ 

a;rrJDJD]Ql mQJ,i;a;L/uL@ITTm ABC <r6'1!D (!PB;C:,m"" <i>Jiq.QJ (!PLluLLa;~ar @illlld;@i Q..,L@pi 

c:16
rrJi>!Dtb u Ltb 9 .21-Q) a;rrLLU u L@oirm ilil · (IJ) LluLLa;~::J)QT 6lll rud;@it.b c:,.rr_t.0 A .,.,. s; "'®ilil" · PQ 



8' LD 6ITT UrT(!:,l (1 )gJ3 ~c:'.)6U L.:J ll)"~IUjl L 

2rrr = n(;u) 
nh 

~ 6i.) QJ.ri:.1 m v r = 
& 2Tr 

... (3) 
I ; :..­___ (,vi 

~ ;_i~ ) <--,T.· __::, . : ; ) : {£; :? -r . ,~ , .. ~ r' , - :, _;, &, ;i ;:r,;, l ---'{ l~ 
8'LD:5ui U fT (Ji \ j ; CGl 0)Jl) ~j , ~ 1c.U r;.i ~0:._c 0T,;-Jci,;_ ~j i-::-'.:u1 ! ZH ..:i , :.D IT ;j~ ,(\ . uG}Dlj)UJ.0l ·J 

r1nr1nLDLffi.J Q · · ,r, . • o .D ' 0 1'i" '.1(~8 fT .,r,i£rT :'2-g)l PJ
1
U ,.-r · ~ .. :n.::5 - @)ffiGTTna; 1szi1(5ffi@)LD. ~ j/fi1.s'ot..l, Lr). t.51rJITGDlli516ITT tn(5~ ~ 1 (::, LJTT111 601 \:J ·" , 

7.4 '""'IEL!JrrQT !91..;.-a""'rrlE,l;I (Electron microscope) fl) . n , n; Gffa; 6ol 0T 
' • • • , . . . o · §1 D51 UJ , ol LJ fT \..J 

. a;~,rrr~ J:9J~G6mrrffiffi1 ~~u~ a=rr~ITIJ"6m ~ooLi5lwGU IDJ6Ml"G6mrrffi£l Gu rrar~ LO toT Q.) a; L rr rr ~ 
~ (.19 U Q U @) ffi $) ffi ffi IT LL qb fJ IT lU 8' 5\ ffi Bin. L ffiJ ffi 00 GU U W 6m LJ (5\ e;l DJ~ · @ ~ @ UJ fbJ @) ~ · 

. • . . . .- . • .r.i . u s;l rra1 (resolving ~ 6IDGU u u 601!TL'il"' 6'f ~ "J-U u"' L LU IT s;a; Q IEIT6'1!T(i) Q,,LU <U u (i) ,JJ !DB~® /9] - c:.,,,m a;,JJ ""' 6lll ®~' !D 6ll d',_ LO . --..., 
power) er 6l!TU i'jJ !ii) ~ -0 Lj GTT cl\"'"' GTT :lb /b6l>ll :!i;:2>6l>II c: LU L'il ,11 :ib@J u IT rr ,i;,r,,i; ,,,,_ "1- UJ u51 ffilf"' iD1 UJ Q ,:,;_IT~ 0-j _ ,[,@j ~ / 

rf)n'\· ,8·-~·.D· '~ . . flldl Q) n;f iQW (o iQW fHfjs;) ~ U@)~,.!IGITT , a;/2J,IT0U8'ct-16m" ~ {'olfl6UJ_DGlT)'!i~G6"JGITTc'f 8'fTITJT)~J ~ l 'olfl LDlLjLD . ~iol UJ ct' .. 

Q u rr ® m rr 6m ~ 8, Gm wi w ~ GIT) w rr GU ~ GTf1 \!::b LL u u 0 e;1 JD~ . 51 DJ 0 ~ ~ 00 Li5l w Q) w 6157).,.c ~ rr a; £1 a; 66) GTT 8, G a; rr mrr 0 
ffiLDITIT 2000 LD L ffi.J@) QJ'olfllJ" ~®uQ ue5a;ffiff,~ 'olflGITTU Q uDJlol)rTLD . ffiOO~IDJ ~@ru a;G(l)GTTGtJILij; ®

60
!IJ ,[B~ 

~ 'ol5) Q) ffi m w Q e; rr oo L x -a;~ IT 8, 'ol5) GlT u u Lu Girr u 0 ~ ~ . x -8, ~ rr IDJ ooG rorn rr a; &i 9 6m 01 @0n 2-. r..5 'olJ rr a; e; ru rr w · 
GT 6ofl ®J LO . x -a;~ rr a; 'ol5) GIT Q ru 6m cfr 8, GlT rr ru ®@51 a;°' @ w 1o1 Hr ~ . LSl 01 Q ~ rr ® @J 6o) a; ,{J-1 !cl) 

X -a;~ 6m rJ u G u rr 6m W tq.. L.S1 ,r IT 6151 ~ 'olfl ru JJ5 G1T l.D Q ffi rr oo L 6T ru a; L IJ" rr 6m ffi rb 'ol5) DJ Li51 'olfl Gm , u51 6m LD ID IDJ LO e; rr ,[t ~ u 
LI Q) rw a; 'ol5) GTT <'fj Q a; rT 00 0 ® 6l51 lU iJ: Q 8' UJ w Q) fT Li) . 6T GU a; L IJ" fT 6m en GO) GlT a; Q a; IT 00 0 ~ w rr u ® j D) ,ioi- Q ffi fT 66ITT L 

b9l 6N!TG ioMT rT ffiffil Li516m 6m QJ Lq-QJ 'ol5) lD a; a; Q) IT LO . 

G rr1T 60 ,000 volts u516m"Gm@ff>~ G6l.Jg)JUrTLLq-GU <oT6UffiLrJrr6m (lj)(5\ffiffiuu(5'LOGurr~ . ~~,ioi- ~jQDQJ)bffiLD 

8ilDrTIT 5 X 10- 12 m . @LDLD~l.JL-j a;ooww 9001i516irr ~'olfl6U)J5m~'olfl~ Gl51 L 10
5 

lDLfW@) @)QD D)Q_j. GT'oiTICGlJ , 

~ ® <ofQ.)8jLIJ"rT~T b9looGmrra;£lli516m U@)~D)6m, 9GTT1u.Slwru IDJOOG~lITrTffi£1Li516m U@)jDJ6m6m G!S1L -~.06 ,000] 

LDLffiJ@) ~~a;~~ 0'-1 . 
c!!)laJLDL.14 LOfO!f}IW QlFu)'fi;urr@ 

0 
Q) a; L ll rr 6m n;1 ooG ioMT rr a=; £1 u L LO 7 . s Q) 8, rr LL u u L 0 m GlT GITT .( loT ru a; L rJ IT 6m ~ oo c fMr IT a=; $1 u51 . . . cJl ' 

0 
6lIT :5~~GLJLD 

QGTTlu51wQJ n;
1
ooG~rre:;£l@wu G urr6m!1)G)'!i. JI>ffiGm 6T6U&LfJrT6m ,!;p]OOG6mrr&&1 <oT6mu~ <oTQJffiL...rTfT . . . u' cJl • . '1 6lIT ~LL.j @) LD 

QJ 6()) a; u5l G(l) 6m 8' a= rr IT ,d5 ~ ~ . ~ ~ Q) ' @j 6()) D) JD~ @j @51 w ~ Q ~ fT 'ol5) Q) &I Q a; rr 00 L a; IT )I, ~ Q Q) 6ITT ffi a; Gii· LO ~ w rr 
~ ( rF, u Q u @ 8j a;~~ G(l) 6m u Q LJ D) ~ ff; @..j £1 6m D) 60T . u516m ~ ~6) ~ 9 601 IDJ Q 6)J 00! @51 0 LO loT Q) ffi L. fJ IT i CiT a; . ~ . V · . GTT, ,L l.l.JfT 
u516m6mfln,/4;,q; Grum,urr0 Qa;rrOOL to'fQ)SjLIJfT6m ~1uurre;£l loT6mDJ ~'olflLDUL51GmrrQ) @ © ffia; u u (f:; £1 . . . \Jrr . cfl • . . . . . ..:J

1 

6lIT!I) li, 01 . @~~ 
Q 
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~lU~J:b)6ID60 @6nllLIUU(b§)~&l §f [)UQ:,U> 

LDIT §'>§"> L@U6\U@MID m i.5l60T6lJ@lDIT!OJ &l6IDL&@W, 

m = m,m, = (l }(~) (6.192) I 

6T (b g, ~ a, ffi IT L (b 6 . -t 2 

!I)IGUOTC860UTIT&&l @60T.o:51&rr 6\UIT61T@@ 6\6060T6TO 

lD!!)!DJID ffi6UOT60UT(!!,@ 6\6060T6TD SJ,&l1U6lJ![).o:5l6UT 

@6nllLl~~!J™ffi6TT @6ID!!)C8UJ 5 cm lD![)!DJID 50 cm 

.!9,b@LD. !I)IGUOTC860UTITB>&lu5l6irr @wa516irr _!b61TlD 30 cm 

6T6Ufl&l, (i) ~6UOT60)lD~6TT6Tfi @6l51IUUU(b§,~Ql 

lD!!)!DJID (ii) i&}UJQ)Lj.lf,16ID60 @6l51UJUU(b~&l 

§T!!)U(blD L(!!,U6\U@ffiffiffilffi6ID61T a; ffiQRJT &&l(bffi. 

iu~ 
j ~ = 5 cm = 5 x 10- 2 m; fe = 50 cm = 50 x 10-

2 
m; 

L = 30 cm = 30 x 10- 2 m; D = 25 cm = 25 x 10- 2 
m 

( i) ~6IDlDLJ l..j6TT6Tflu51ru ~ §T~ 

6loo~ ~. m = m,m, = [ l l[ I+ ~ l 
lD djl ~ffi6ID61TLI r.5l[J djl u5lQ:,tDC8UIT ~. 

m = m m = [-30_x_1_0-_
2 ][i + _25_x_1_0-_

2 l 
0 

e 5 X 10- 2 50 X 10- 2 

= (6)(1.5) = 9 

(ii) c@}UJrut..jffil6ID60 @6lllUJUU(b§,~661Eh §T!!)U(!>LD 

. . . [ L l[ Dl L@UblU(!I>ffiffiLD, m = mome = l o f e 

LDdjl~ffi6ID6TTU i.5l!J djl u5l(bLDC8UIT ~. 

m - mm -[30 x 10-
2

l[25xl0-
2

l 
-

0 

e - 5 x 10- 2 50 x 10- 2 

= (6)(0.5) = 3 

ii Fil 6lHTmfhum Gl~ITQD&>CJn,rr&&l 
(Astronomical telescope) 

6lSIGOtJT1.06irr a,m, C8ffiITGTT a,m, rf;l60~ C&urr 6UT.!D 
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6»1UJLL!61l61flu5lID ~ 6lwtiJ 15kbu~ 
@ • • • 
(Sg,IT![>U)J6»1B:>@W. ,!6600T600T@@ 6\Q)60T6T\), ~ 

i.5lwui,6IDg, L.@Li6lU@8:>B">W 6l6l.U~, 6)~f1J. 

g,6ID60£ym60T {S}U)J~ L5lwu~m>ffi~ C8!l>flrb!OJ6l'i~. 

ULLO 6.87 6lJIT60filUID 6lffiITm>60 C&!!>rrdxbl 

6.13.3.1 QJfTQJf}UJQ) 

fL®L.16\U(!!)B>ffilD 

c@}!OJ~ i.5lLDUID 6nlw}tJ..jL6UT gf [)Ll(!)~ 

C8&IT60UT§>~![)@W /3. 6lUIT(!I)61T 6l606UT6TD SIQ)QJ~ 

6lllwJIJ..IL6UT §T[)U(b§)~ID C8B">IT 600T ig,lro@W a 

L6TT61T 6llld¾,C8LD 6lJIT6UfilUW 6lffilT 6ID60~!!>IT ~~ 
~u6\U@B:>B">LD (m) &J,@ili. 

I"=! (6.193) 

(6.195) 

~~ 
6lJIT6ofl1Uru 6\ffirr 6ID60C8n=,rr e:,cbJu5l6i,r C8§")IT!JITUJ $61li· 

L=:.f +f 
o e 

-
61 q .-i:. n· 1 • • - -

\.;J ~'!-1..l & a,n L(b h . ·I J 

@<IT> -~llJ 61ffilT6ID60{8ff,ITB:>d;l @60T,!Dl6UT 6\UIT~~ 
6lQ)QJT6Tl) lD • • • • .- _ ,ti 

.!DIDJID t!&600r600f,n;.,~ 6l6060T61U"""' ', @6l5l • ~~ . ; 
lUffi~[TITlla,m @60:>.!!)C81U 125 cm LD!P 
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6Wf61DaJC8!!>1Tffil&lwl6irr L@U6lU@d>&LO ~Q.)60~ 

£-®Ll6lU@6,@ID fbl!06UT, m = fo 
f e 

• ,Cl ,fl .. C'I • /TJ 125 
1Dj~6>6ID61TU u1!J5Z>1Wl(blDIJ)UIT~, m = - = 62.5 
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6WT61D8JC8!!>IT6>&lwl6irr ~IT!JITIU .ffi6TTlD, L =lo+ le 

1Dj~6>6ID6TTLI L5J!J fb]wl(bl.0<8UIT ~. 

L = 125+2 = 127 cm= 1.27 m 

~l&IT600T L@U6lU@d>ffig')d,l.[)&IT6UT 8W6UTUIT(b, 

0. 
m=_..!.. 

00 

IDIT(Drr5l1U6!DID6>@U)C8UIT ~• 0i = m X 0 0 

1Djl.lj!>6!D6TTU L5l!J fbl wl(bl.0<8UIT ~. 

O; =62.S x l' = 62.51 = 
62

·
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(Terrestrial telescope) 
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~LLLJUL.(b6TT6JT ~-
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CIFJJ uJu~uQ5lti,cg;w 

~ITQDQ)(8!f>rra;c$l (Reflecting telescope) 
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61606UT6mffi6ID61T !L@6lJIT d:>@6lJ~ L.61~1.0 

ffiLq.6MlDIT6UT ~ lD.[)!!)JLO 6lUIT@L.6lB'606lj L.61&&~ 

SJ,@l..O. fb6D6UT 6'1§>1T6ID60C8J!>1Ta;&l&6rfla> 6lUIT@61T@@ 

6l606UT6mffi@!jffi@ lDIT.[)!l)IT & @6l5J~LQ.&6TT 

UIU6UTU(b&l6UT!l)6UT. 

@d.Lq.B>QJ 61UJT@ST®@ 616DQJTQDrT c!&6 

61lfUJQ>U(blD ~QD6D<JH,JTci>c!Qa;@ al[J~U6151&@1D 

6'l§>rr6U>6D<Jg,rr~ 6T6DT'1J 61UU.Jp-. j}~ lD.[).!!) 

6'l§>rr QDQJ(8 J!>IT ci,d;la;6ID61T6l5JL Bin.~ 6J!l)LD.Jl6ID6UTLJ 

6lU.[)!!)JQTST~. ~6lJ.[).!r5la>@C8!J &@ U!Jwl6m6UT lDL.(blD 

6lto@C8B">.[).!r5IU U6TTUSTUUIT a; 6ID6lJ§>~ffi 6lffilT6TT6lJ~ 

C8urr ~lDIT 6UT !l,IT@l.O. 6l606UT6TD&6TT ~6lJ.[).!r516iJr 

6l516Tfl1.04a;Eirflw wt:(bC8w g,rrrTlJ&l .[6l!OJ§>§>UU(b&l6fu.t060T. 

SJ,6MITQ), SJ,Lq.ffi6m6TTU UIU6UTU(b§>~L0<8urr ~ ~6lJ.[).!r516iJr 

t516iJruci,a;w (!P@6lJ~LO ~rrrTll&lLJL51LQ.UU~.[)@U 

uUJ6i1ru(bM,60ITLD. ~utSl@.)11.0, t5ludilu615la:,@ili 

6l~IT6ID6DC3[brTffi&lwlw &@ @6ID!l)UIT(b L6TT61T~. 

~6lJ~, 61UIT@QT@@ ~l.Q. 6l§">IT6ID60C3ff)IT&c!£la:, 

@wa516i1r LmC86TTC3tu @6Tfl @6l5l&a;uu(b&l!O~-

a;6rlur600T@@ 61606UT616ID6UT @y>61516fu L6ITC361T 

61Urr@i>dil all.OU§>~ a;rr6rluru~ 6)ulDlDIT@LO. 

il&@6ID.!!)UIT(b ~roC3urr ~ .[616lJ[r i,d,l 61B'U..ltuUUL.(b6TT61T ~­

~6lJ~ ULLO 6.89 i}a> ffilTL.LQ.IJ..j6IT6lT6lJIT!!)J, 

j}j:r6UUTLJT6lJ~ @6l5J ~Lq. @6UT.!r516ID6UTU Utu6UTU(b~ 

@wa5l6UT L6ITC86TT @6l5ltuUU(b~U(bl.O @6Tfl6tDtu, 

@y>61516UT 616lJ6rflUUd>ffilDJT a; 6'lffilTQRJT(b6lJU,~ 

t51LDU§:>6m~ ffilT600T601TLO, 

ii Fil f61JDlDITQDQ)lDrTQJfl (Spectrometer) 
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