
@1U.$&~Q>pi GJ!DU@~~L.O ~krl.JUQ>LBi BilT(J"~ffiJB;Q>GTTLJ un,!!51 pi~~QJ ~fDl~rra;m U6UIT ~UJ6lj 

QgUJ~6TT61TQTIT. 6rrrrm ~ma:aQJ<!;~~Q) @IUffil@)l.O Qurr@QmrrmQ>!I), ~Gfh .ffi)m6Uu5lru Q)QJs;B;, l.OIT/DIT~ 

4!f)6l5Ja,6Q>IU ~~Qfh1TLIT6&1~s; -Q-;IL!i~@~~ ~~@LO ~m-- ~rrlWLITtq.~ -s;®th1~rrrr. 

~wa;rrQ)~~Q), s;61Sl61Sla1LJrr, @p;fhs; Bi@~mfhu ~!Ds;s;~~~@Sh~ .. ®, e:; UJfhm~~ru Q;UJ~ ~8'--;;~-;Glfl~ 
~tq.UUa>Lu5lru :~Q?.~-~ --~~ ~pi6!'~- _QQJajl~~~ITIT. ~QJ@Q>LIU Bi~ ~~LJU~ ~ IT~ 

~~eGauJ;~~Lm .@ILlffiJ@jLD Qurr@Q>~, :=?lgfh Jb)mrot6lru ~QJa;~, yiS)me: GJ~LD C:p;~mGl.Jt6lrum~ 

Gurr@rolm @ILlBiBi~Q>fh ~~i---; ~ruGl.J~ fLrJIT1U64 61S1m61LJIT@)LD. Qurr@6Tfl!D®LD @wffi!$la; 
- - _,..,... _ _....__,.__ _ - -~; • ., ~ "-- <,...- i,. ~•- -- r 

Qs;rr~tq.(!!)c$@5LD Ufll.J~B;@)LO @mu1S1rurrm fLf}'ITIU64 61S1a>6 @)Q>!I)QJITB, ~ @@ut5lm, Qurr@m ~UJ6lj 

Jbl~Q)Bi@j 6ll(!9QJ)QT, . ~~c$ Qp;rrmruQj BiLBi@)L.O. s;'61'6lawrr61S1!b®LJ t5ljD@), ·Jbl!IJLLQT ~Ql(!9Q)Ll1J 

Bi~s;a;mm 61S1rrl64u@~~. @1Us;s;~Q>fh (!J)a>!!)ILJITBi ~UJ64 Q6UJfhITIT. 

Qurr@mlm .@ILlBiBiLD Qp;rrLrrurrm @Sl~s;mm .ffil!IJLLm '1-@6llrrBic$lmrrfr. @11Ja;s;~~d>s;rrm 

6nl~s;6TT (Y)mgii fLGTH,rrm. .@ili~m{OI 6iSl~s;mm~ LO U@)LJ u ITUJ64 Q6UJ Gl.Jfhm (Y)Q)LD, 6iSl mB=m l1J 

QJ~IJ'UJa>!!) Ga:UJILJ @tq.~LD. @fhru 6lS1~. 61Slme:t6lm ~iq.uumL Gl.Ja>fllLJa>!!)mw~ ~®$l!D~­

j11ooLrraJ~ GlSl~. 6!Slma:u5lm ~m6iSluJULL LOfDg)JLD urrlLDIT~ QJQ>f}'WQ>!!)Q>W~ fh®$l!D~­

ey>W!1)1TQJ~ 61Sl~ . 6!Slm6u5lm piQTQ>LDQ>W~ fh®$)/D~-

2.4.1 /ilVJLL61fJ6ir (!/J~QJ l@ILl<i& 6.iJt} 

Ll!D@Slme:Q1Urrm{OI Q61LJQJUL@ LDITfDJ!11LD Gl.Ja>fl GT,[>fh v)@ Qurr@{_§LD p;~~ ~UJ64 

f.51Q)Q)Q)UJGwrr ~Q)Q)~ ap;rra;as;nLiq.ru ~a>LD,[>fh Brrrrm @wa;s; .ffi)mQ)a>W~UJIT LDIT!f)!b)Bi Qs;rrGTTGTTITLOQ) 

Gp;rrLrr~~ ~~ JblmQ)u.S1ru @@Bi@)LD. 

j)GiJ@Sl~. s;61Sl61SlG1LJrr6!Slm Jbla>Q)LD 6iSl~u5lm ~iq.uumLu5lQ) ~Q>LD,[>~61T6TT~. U(!9UQurr@GTflm 

,I, ~tq.LJUQ>LIJ umurrm JblQ>Q)LDL.O uw!J5l~LO. 61Slma=t6lm QIQ>f}'WQ>!!) U!f)!b)~LD .ffil!IJLL mlm (!Pp;ru@Sl~ 

6'!Slma;®cil!D~-

Ll!D6iSlQ">6s;m @rururrp; JblQ>ruu5lru, Qurr@GTT ~mw fhmml6m6WIT8i~ p;rrGm ~m~ .ffi)m6Umw 

J~ ) lDIT!D/1)1Bi Qs;rrmm @ILlru'rrfh LI~~ JblmruLDLD GTmuu(b)LO. .(BlmruLDLO ~mw QIQ)c$LJU@L.O. 

~ ~Q}GlJUJrrGl.Jm: (i) S)UJ~m .ffilmQ)LDLD (ii) @wa;s;~~m .(BlmruLDLD (iii) ~mB=u5lm .ffi)mruLDL.O 

(i) 9tiJ6.i/6ir ;ilil)Q)Ll)U) 

Gurre5QG1Trrrowi, p;Eia16DflB=m61LJrrs;~ p;rrGm fhm~ v}UJ64 J5lm6Umw LDrrfDp518>Qs;rrm61T @wGUrrfhmp; 

ilLI 6'!Sl m ~ Q)Q) LD LO GTQT ,$) a !D rrLD. 

'T@~~Bi51TL.@56TT 

(1) ~ie.Grrm .@ILlffilBi ~rJLOt5l8i@)LD GU@,[>§l v)mp51ru .ffilww Qs;rrmtq.@l.JUQJIT, t5lmGmrra;c!tl 

6lS1~£iorrrr. GJGm~ru. QfhrrLs;s;~~ru S)~64 .ffilmGUu5lru @®JbP,6l1rr, Gu@~§! JfJBirJ ~111.0t5l~fh t5l!D®LD, 
) 
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(lll<>TC:mIT 8isJ Glll@sl J!JITIT · . . .fl n .fl "''"' LO C:u rr 191 (LP 6irrC:61JT ",i;,f,l 

. . . ,fl LJU6lJrT a;rrrr ~,t.e.1o1fl6m' µJ'r'JIJ 

(2) jUJe;e;~~ru fU,TT6TT 8i1Trfl6U (car) ~LDIT!J>~C!!) 

GlSl~t'tl!!)ITIT. 

(3) ~LLLJ U,!5~UJ~~ru ~i.q_e; Qa;rrmrt.q-(!!JB;@LO 

i.51!!)@1.D Q~ITLIT,[5~ $1!!51~ ~fJLD ~@t'tl!!)ITIT. 

(iii) ~ r;n~uS/ 6ir ,tff/66>Q}I.L)li) 

Gurr(!!JGGTTIT~g)l. ~6hr~66ll8'UJIT8i~ ~rrG~. ~~~ fE1~6~UJ li)IT!D£Dl 8i G8i rrmm .@UJQ)IT~6l)~ 

~~6u516hr .m1~6ULDLO 6T~t'filG!!)ITLD. 

6T@~~(9;8irTL...@s;Gir 

C:)!i IT 8iC:" ITL"I-QJ )!i1'1T/i,//jJ Q"" '°""1-®Bi@i Li, C:u(llj/i,1/jJ !jl6irrll)I , QJ .u191 u 8i1' tn rr Bi/i, ib1 (llj LO 4 lD C: u IT 1/jJ 

,uirQfl ®"® Li, u 1U.,.f! "ITT @L//jJ u "'""' C:)!i IT 8isJ /!i<irmt.J u@,f,l J!) rr IT 1'6TT. C:u (llj/i,191 QJ .u191 u Billi l.D C: /Ii IT ,i;,JJ 

151 ® u, L51 IU L5I J!)@jUl ""L. u IU.,.f! ""'"' it Q/!iITLIT/i,1/jJ C:p; IT 8iC:1'rrt'..tq. C:.uc: lU @lllf[,i" "'QJ Bi® w ~"'"' tnC:LO 

@~rb® 8ilTfJ6fflLDrr@LD. 

Q u rr (lljQ mrr <>l/l)I , /!i6'1 <>ll 6@ulLJ rr "Pi i!i•C:m /!i6ifT@ 1? lU 6l.j ~ """'"' lU ~ QJ .u /91 I} ry "6'1 C:/]> IT a;c:"" L 0 

@IU "'" )bl@ru"1lU ~ '"'°1/jJ /!)6'lurn lU tnrr!D!Dl 8i Q MITT m (L/l "!- lU rr /!i u .,;,,
4 

, ~"' .u tn l.D ., 6ifT LJ u 0 Li, 

Q u rr (llj6!ft6irr )bl 6'lruw Ul , ~/!i6irr /£1.., J!J8i® C: /!> IT Pi/!illie6l QJ §) (llj8i@jl.D 

lil lU 6l.j iP_..,"'6') ILJ lD •!DJ!) ~ '"'°1/jJ 6ryrr"" §) IU "'" ~ 6'}Q)"' lU tn "!D !D ' 4 !D Billi rr ry Qfflfl !jl6irr !!)I ' ~ /Ii rr QJ 1/jJ 

e6l@u C:/l,@.u u u (b),f,l J!J//jJ 6T61JTLJ 1/jJ (lll/l,QJ e6) /1) uSl 6irr (LP "I-QJ "® u,. 

!il® Q u rr ®6!ft6'1 1?IU 6l.J ~ "'rurolU ~ '1l.u191 Sryrr 6'T C:p; fr 8iC:" rr L (,\ r., . .fl "'~, 

· -" · ,- • 
\9' o,1lU8i8i l"'"'Ql6"lU y 

lD ITJ!) /lll .,, ""J!J"'/l> rr ~ Q)Ql@ lD •!DJ!) (Ill lU @/Isl 6irr!DC:/'J rr ~ "'' C: e6l 

i9' 6l.l ~
6 

~Gffl 6l.JGIDfllJ.J,Q)lc9i8iUU@$1!D~ -
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-
r,,11 111(1~,,r\kor 1i1k6)(,Vfl'1l,JJ . . . "' . . . . 

tv rr ffJffJ{J.J UJ{J, r,,; fVI i ,Jtfh{!;JID ~ur(~,5{&W ~,wwe-i, W@~{liQJ lofeITU[tiJ 

d1/,.1i
1111

"
1
'(

1
~

1ii . k;)(rr; (,,11111rrv~i11J,(~!9ti,tf.k4,1 (Zu i §J(A11 06lwf,,1r (interaction ) lof!DU@LDCturrftiJ, 

~y'•1if,,/ ;,, Jll(.n l/f)Jl i> l/)f;,r,,J1urrf,iJr1/;1<,r,r Ll'ip)1 ~J,kr.11/'AJU I !ZllJIJJciJu(b)~e;1J1we;,. ,@a)u,;/i1(;6)a,'I UJC6)![)~~/661Lurru, 

(,,11 11,rr~,,i ,11,,,r\l,,1, ,fip)1 dika10 fb)c r91i,t1,rr01 . W))M11 61,lwoir (f,lrtJa-arUJ11lf.(ku 6{ilt;%)lfff,f:IT @®{f,i£1011wa1 . 

r,,1, 111 fl!J'-i rn, (,.ry,A.la11 (~u 111111,,nr dil",1,,r111, (;6> W ffe;)c~ Qu(!,!)LD t5lrtl61.Jllimrro;ll, lJi@{brurrw. ~~~e;m, 

(,.lp,11(1)fJ,'·1J d ,kr.,no.~,ir (c.: rm 1r,1ct forcet:1) I.DfDIDILD Q~rra>m6l.Jif ~luUJ ru lJirTfJfMTLDrro; q!bu@Lb Gp;rr@fba> 

• u11 ,,,,,.,111 p, dilu11111,(,ir (non -c.:ontuct forces) t!&@lO. 

~ {e))c,r, n. dil oil{Ar 1 11flu jliJ @® Q, llJ (0CTTlli6rr yj>ciiTll)/L6in fp0rTWJ Qfli rr L@o; Qa;rr~Lct-®L.Ju~rrru qd)u@Lb 

( - · () ( ' . 'il ""1 ,,n,1, 11,w ,, fJi tl WJ,C.11 c. ,, M1111r.cir • 0>tb~ri, . 

{'.'),l( IJJ"-likr.111 , ~1 11 ri,10!;{!,i!j1 diloou, lJirT![)WJf.b flia'> L t616lJTrrru q!bu@Lb 61Sl~a:. G6UJQ)U@~~uu@Lb 

dik,6Jl/ll,dl 1/ )fi)Jlj/li) 1.> r;nru'i011 ~f,6)lJ(Jj~rr CZu rr6inwm61.J GflirT@{iiru 61Sl~68i6TTfT@jl.D, 

§J} c.6 11 ,.6k,1,>cor , / n1 u~ w [i)(!!; Q u rr@m e;cir, f,6irlg)I L60'T ~6in[!)J GfhrrLrrwCZruCZUJ, v>~~!DQ UJ rr~w, 

f}}(191i,11,1i,1J6 , 1,1 u r . rv1~;bwfb1 ,(hdrm o;lhl.Ul,UJ 66lmlfa;m Gfhrr@fha> c'!>l 6U6UrTfli 6iil66>a:e;rorr®Lb. 

,rr'r1 'J1%JJ ciJ GiiJWO, 1..6lcifl 66lt;%){J W!I)[J)ll.D 8i1Tf.b~6iilffilf (gurT~fDm6U Q~rr@~6U ~Q.)6\) fTfl, 6lSla->lf6i6TT 

,%(1!,il i~ 
/ 

~lu Jrbl(0UJ Qu rrr5G-lmrrcirTC6)!f) Jbl[!)lfl>fhfl> lZfli~ruuu@Lb 6lSl~lf @® BirTl}'~6im6TT6 lfrTrTfDfl,ff)J 

ucor <~n11µ)r.0f;Mlhfir ey:>ruw 8i6MT Lf/jlUJLJULLfhrT@jLD. ~mruUJrr~6m : (i) GurrQ9ml6b-r fblm!D w6Jwiw 

(ii) (,I, 111 (~!,J~likor d)~6)l}(tQJ8il.D . 

f,J) u 11i,11,p)tLl"'iJ f)_ (,r r6n Gu rr @Grfl!IJ® fLf,bfhLD r2..dar@. fblm!D LD!I)JJ)JLD ~~6Grue;~~6b-I _;1u®a;a;6,)uru~. 

r, ,1, 111rr~(,1fko1 v Jhf.£UJ H €G1 0 1a-i ryUJ[!)Jti,o;uu@Lb. m g6irJu~ Gurr®ml~ fbl66>!D LD!!)WJLD v g6b-Iu~ ~fl,601' 

....Q • ('IJ • • rr, . Ii', • • --+ --+ 
(./,l{,nJ!J(Zw 11,1iJ C". 1~1kiJ, Gurrc0 w1 6lTT \.Jlfb f18i l,J)lJifTL'9' fLJb{hlD, p = m V 

,,wior 1t){i) l
0

JLjl D p;k6)lfU~LO fL C6)LUJ fLJbfhW fl® Qrua;L rr c'9j6TT6lJrT@jill, kg m s-1 g6b"r!D ~rut'tl6lJTrrru 

11 JiJ(/,lf), O)/f, 11 (,{Jlr ,·1 u(£1!.l!J)~J- <:!9lfhm urfhorr~OT rurrwuurr(b) , MLT-1
, 

(,1, 111 (!!1'''\ko, d)t!)J 0{ik010 G'l{ftJJWULL/Till , ~fh~ %16"0')lfG~8iW lDrTWJi£l!D~- g6m'Gru, fL[b{hQPLD 

r1111v1d,l[f) /l}J, Olfljb lf,6)!fJ U-/6Tlffi {ij)<!!) Qurr@GTT8iml6U, G1LD~6Uff8i .@tLH6.J@jill G'lurre0mlm fL[b{hlD, Gru8iLDIT8i 

,,i 11 "~'('!JLO {,;) u II Q!JUflio, ?l Jbf:hffia->f.h61Sl L ll, «!j66>fDQ.J . 

IO II LIJII n·.,_ 1£k01!J)Di® LD rJ)61D8GQJ8iffi.JlT.(5LD fL 66)L UJ .@® Gurr@GTT8imlm fL[b{hlD 6LDLD g6mJru, 

► ➔ 
P1 • P;,i 



S:l.O lL.ffi~rila;irr lLQ"JLUJ GUITQ!jQT5QfiQJ -1~Biffi!B>QT ~6U!Dn5lm ,!b)m!Da~a;~ 

~~rr~~a61Slrol®l'ii®LD. 

2. 4.2 /ilJ!d,LLQf/ti, @116li6rLtrUJ ii)UJ&& 6.il~ 

@(!9Bi8i8i8n.U½-UJ 6&Q"J6c$QT 61.0UU@~~uu@LDaurr~. GlUITQ!jGTTc$mlm ~mQ"Jl.OQ')UJLJ U!!)!D) 

~~LL~QT Qj)~Q) '"51~ '"5161l8i@j.il!D~- al.0§2JLD, 0:P~Q) '"51~uSlGlS1Q!j.(b~ . c@UJc$c$~~~6TTGlT Glurr®m ~QT~ 

~Q')6Q')UJ l.01T!!)n5l8iGla;rrmro ~Q)Q)~ ~me:a6U8i~~m 6TEim l.O~L.JQ')U l.01T.(Dn5l8iGlc$1T6TT61T ~Q)Q.)~ 

@1JeiGfQ"JLll.laLD LOITfDi:61Bi Qa;ITQT'1T '"51m6 (]~m6U 6TQTU~ ~!!5lwuu@c$l,(D~ : ~~IT6U~, Q1lm6 ~~!D 

@w!i)t5lwru ~611'64, QP@s;a;~m~ ~.(bu@~~~m!D ~ruru~ ~.(bu@~~ QPUJ§2Jc$lm,(D vl® arrlJ~UJrr®t.b. 

@Q!j&c!!;c$&1.U½-UJ '"51m68;6TT 61.0UU@~~UULIT~Gurr~, QurrQ!j6TTc$mlm ~mmLDmUJu U!!)!b) 

,®~i.:..LQflm @IJ"Eim"Lrri.b @UJc$8i'"51~ 6&GTTB;®c$l!D~-

@6)JQSl~u5lmuU½-, GlUITQ!jm1m f£...,!b~LD LDITgllU@LD 6UfJ:iLD ~fh~TL.0~ Gl6UJ6UU@~~UU@t.b 

G&m6c$@j _a.[DIT~f}:ia;G\Slru @Q!j.$@jl.D ; LDjDgllLD, 6&m6u5lm ~m6u51"-l ~.it~i.b LOITgllUIT@ ~Q')Lll.lLD. 

p 6TQTU~ Gurr®m1m ~,!bf}:iLD, LD!!)g)ILD 1 6T6UTU~ ~~m LO~ G6UJQ>U@LD oE!ms: 6Tm!Q>, 

.ffil~LLQflm @IJ"EimL fTLD @w,9;a;'"51~L.JUU½-, 

Fa dp 
dt 

F = k 1, k 6Tmu~ fJ:i8i64 LDrri:61GlS1 . 

m .ffilm!Dll.l6TT6TT QurrQ!)GlGTTrrmg)! ? ~m6 (]QJa;~~ru @wffil.ilmrrru, ~,!I>~LD. p "" m? 

- d - dv 
6TmG6U, F = k - (m v) = k m dt 

dt 

~s;QJ LOrri:61601 k~ LD~h:.il...l 1 6Tm @®a;®LDITIDJ 6&m6u5lm ~ru® GfJ:irflQJ Gl6UJUJuu@c$l~~-

- dv -
:. F = m -= ma 

dt 

Gu rr®m1m .ffilm!D l.O!!)IDJLD Gurr®m1m LO~ Gl6UJ"-lU@l.D 6&m6u5lmrrru ~!DULL QP@8ic$~~~ 

Gu@8i.$!!)UQ>~ITc$, '"51Q"J6 ~GlT61SlLuu@c$l!D~- 6&m6mUJ ~6TT6&@6U~ uwnSl. @IJEimLITI.D @ws;s;6\Sl~ 

&.g,)1$l!D~-

Qurr@mlru ~!DULL QP(5\Bi8iLD , Gu rr®rnlm .ffilmruLD~mfJ:i6 B'rrrr,[hfii~- ~fJ:ilT6U~. ,!Blmruwtb 

.:!91 ~ a; LO rr e; .@® ,[h~ rr a, (Y) 0 s;a; LD @jm !D 6U rr a; ~ !D u @LD . 

S) r, ru~ ,!bl Q') !D uSl m LO !f)J Q 6 w ru u L0 . ~ r, ru ® C!:P 0 8i s;~ m ~ ~!b u 0 ~~a; &. U½-w 6lS1 m6m w 9® 

Jb]~LLm (newton) ~~ 6UQ"JITUJQ"J!!) G6UJUJrurrLD. 



~Q)" ~® QQJs;ur ~maJrr@jt.0. 61Slms:uSlm ~Q)@j kg m s-2 ~a>Q)~ newton ~®LO. ~tbm 
uiflLDIT~ QJrrUJuurr@ MLT-2

. 

1¢!!" &(§ 6.i/m61J../ w, 6.iJ 61>6u5/ tir ~n-&&(!J)th 

(Q &lilJ1f !!"&(§ 6.ilm6 (Impulsive force} 

@Slme: Ge:1Ua>u@t.0 BilTQ)~~ru Gurr@mlm .[blmQ>uSlru ~!i)u@LO LDIT!D!DLO ~!De;8i~e;e;~~e;8i~rre; 

.@®ii;s;.s~Lq-lU, uSle;a; @jQ}!DaJrrm e;rrQ)~~ru Gurr@mlm LO~ Qe:lLJa>U@LO uSle; ~fhle;LDrrm 61Slg)e:, 

H,fi6'6T~~rre;® 61Slme: 6Tmuu_@t.0. 6T@~~a; e;rrt:.@s;m : 8i~~lLJQ)rrru (hammer) ~t.q.~~ru. @® 
L5)Q)QS11Urr@ u,u;~s;~e;$)mL(!lU IUITm GLOrr~ru. 

(iij 6.i/61J8ufltir ~ff&&th (Impulse of a force} 

t ,SITQ)~~Q) Gs:tUruu@LO F miilT!D LDIT!DIT~ 6\Slme:uSlm ~IT$8iLO J 6TQTU~, 6lSlme: LD!D!l)ILO e;rrru~fhlm 
Qu@!e;e;!i)uQ)m 6Tm aJOO'iUJ!l)li9i8iuu@...t1!D~-

~/!irT6l.J~, @Slme:u5\QT ~IT8i8iLO :: 6lSJme: X 8ilT6ULO 

J = F X t 

t 6ilTQ) @mLQQJ6lfluSlru F 6TQT!D 6\Slme:uSlm tblT$8iLO 
t 

J = f F dt 
0 

... ( 1) 

ULLO 2.25-ru cJ;ITL.Lq-lU6UIT.g)I, 6\Slme: 8ilT6ULO 

F 

QJQ'l[JUL~~QT Bi~ ILGTT6TT UljLIU61T6tj 6\Slme:uSlQT tbrra;e;LO 6fm O 

~ i6) w ru rrLO. uSl e;e; @j!J)l $) 1U e; rr ru @m L Q GU 6ifl uS1 a> Ge:lLI ru u@LO 

LDfT!l,)U) ~me:uSlmrrru GJ!DU@LD ~IT$8il..O, 

J = F ~ X dt 
61JIT6ll1 

~me:uSlQT ~rra;e;LD ~® Q6l.Ja;Lrr ~m6tj. ~~m ~ru® N s. 

&6/11/r!!ff&&W WPJfPW IL,@~~lltir ~~§JQJW 

t, ~IE­
dt 

uLLO 2.25 6iil'1>8uSlm p;rr.MLO 

... (2) 

Jbl~LL~QT .@r;r~urLO @lLia;e; @Sl~uS)QTut.q., Gurr@61flQT LO~ Ge:lUruu@LD 6lSlme: = m a 

jriii® m 6TQTU~ Qurr@61f1QT .[blm!D, a 6fQTU~ (lf>@a;e;LO. 

615lme:uS1QT e;~~rra;e;LD = F x t = (m a) t 

u LDD)WJLO v 6TQTU~. Qurr@6lf1QJ Q~rrLa;e; LD!D!!)ILO ja:,/J~ fh)Gr>e:GGU8iffil8i6TT 6f~ru. 

(v - u) 
a = - -

t 

6lS] Gr>6uSl QT 8i Gm"~~ IT c$8i LO 

= m x (v - u) x t = m(v - u) = mv - mu 
t 
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Gr@~§JBidilTL..@diGTI" . . . 
• • • ,flQ)~l.J ~tq.c$@jl.Oaurr@ , up;f.616m" f.61ma:u516l) ~ 6ar~ 

(i) .$]rflB;QB;L.. ~Q)6TTUJITL(b) GlllJIT ~®6l.JIT UJD:v· 

Q)8i8iQ)6TT~ ~rrw~~<'£1.(!)ITIT. 
• ,fl . · • Q)~ GJ!DU@~6m"IT6D, 8'1JIT8'ni @S1m5 ln]~ L.6le;a; ®g)l<'£11Ll B;fT6U @Q)LQ6l.JGTflu5}6i) , ~fbtfJfE:21• 60 LDIT!!))DfE 

~~B;LDITB; @@Bi®LD· 8'LD~UITL..tq.~Ulq-, 

F= mv-mu 
t 

,fl .ci • • • rra:ifl GlSlma:mtLia; @j6ID!f)c$8irurrt.b . @,1;Ql e;rr6U @Q)LGruGTfla)UJ ~:v,e;11,uup;6ar @6l>LD, B'IJ "" 

~l!/-uu~Li616i), $],fla;Qe;L GlllJIT ufr,Q)fEU L.S11!/-Bi®LDGurr@, uJb@ m8imlLI~ Glfl,rr@LO 8irT6D~6a'l~ 

~~e;rrlB;e;, ~.$8.ia)6TTLJ ufr,~~ ~Q)e:i616i) fEITW~~$lwrrrr. 6T60TG6l.l 8.iITUJLO (hurt) GJ!DULrr~. 

(ii) LD~6UfEQ)IJuSl~ w~ ~@U6l.JIT8i@j e;rrUJt.b GJ!DU@6l.l~6Um6U. ~6n'Trr6D .ilGlLD~n:_ ~mlJ'uS1~ 

6lSl@U6l.JIT8i® U6U~fE 8jfTUJU) GJ!DU®<'£1!D~- @Gp; 8.i@~~m ~t.q.uumLu5l6D, ®~~6 6006IDL LD(DWJ tb 

~ UJ IJLD fE rr6lilrr(1)p;6i) Gu rr~!D 6lSl mwUJ rrL.'._@s.; m p;Q) L Q u g)I t.b m LD~ rr 6M LO Q LD6irr m LD lLI rr c$8i u u L@ mm~. 

(iii) e;r,@(!PIJLrT6al 8'1TQ)6Ue;GTfl6b Qe:6i)~t.bGurr~. 6l.JIT8i6Mffil8i6TT @)~ITil8iITLD6D .@®a;8i ~6Uci),Q)l~ 

er@mGlS16i)e;(§t.b (springs) ~~rr6l.j~ p;rrffiJ$ls.;~Lb (shock absorbers) Glurr®~~uuL@mm~. 

2. 4. J ;ff//YJLL66fl6ir (!/J66TfDffUJ l@lli&cE 6.i//ff} 

p;rrd)s.;rr615luSlm U)~ p;rrt.b ~LDIT.ffifh1@8>@jl.DGurr~ . J!>l.O@ ~LGU, Jbff!f)B>rr~u5l6irr LE~ £wGJI>rr8i81w1 

6iS).Q)8'Q)UJllj.l.D, _p;rrd)s.;~6151 , J!>LD~ ~L6151~ LO~ GL.OruGp;rr19,$]lU 61S!ma:mUJ~LD Ga:UJruu@~~$l~j!)Qi 

GTrou~ J!>ille;(!!j~ Q~iflp;~G~. @p;~ @mL6lS1m6aluSl6n @Slmm611 rra; IF,fr!D. a;rr~u5lm· ~ -ci • w· 

. . • ~ =•W~ ~(!!) 1o□1m6 LO!])~ 
J!>ill ~L615J~ U)~ LD!DQ!J)rr@ @Slma: 6T~ i@ @Slme:e;m GJ!f)U(b)$JQT!J)m Q . -Cl -Cl . n ·. 

. . . . . . · ~•6lJ1oa1@ 1oa1m6B>~LD 1o1B=WQ: 
ill!!)!J)JLD 6Tfh1rra: Qa:UJ6l) @Slma:e;m 6T6alUU@$lm!D~ Q . . Q . 
Q . . . · o:t>•!b~6 6 UJru Gl11ma:a;~8i@j @mLGwwrr611 

~rrurmu .IBl~LL~6al ('.Y)m!f)rrtb @SI~ @Slm19,r,q;$J!DH-' • Q 
. . . 'v c:P ' v)6U GlJIT@) Q6lJJ@)J8ifR;U) ~ . . ;i;1~ 

GT~rT~ ~ma:uSJ6l) ~6TT6Tf,iJ;ll.Ofr6M orn; 6T,fl1Td=Q . . . -.;:;,; ~!1)@)6 6LDL.DfT60'Ty 
Y v"Q :V' <!FLUQ.> ~~® 6Tmu,q;1 Q · -a £1 • 

. . eP ~•6lJ1oa1:,z:>,IJJIT@jLD. 

@~6lS1~u51~uiq., @® Glurr@me;mlru (Y)fl,Q) Qurr m bod . . 
9® @3n51ui5lLL 6lSlma:mLU Qa:LUruu(b). $l · . ® ( Y) @IJ'~LrrGU~ Gurr@61f1~ J@ 

~@ !D@. @ll~LfT6lJ~ Q · .f 
8'illillrT6al @Slma:mLU 6T~fr.q;£lma:u5)ru Q . ILi. LifT@)W QJ)~Q> Qurr@6lf16nl LJJ@ 

. ?/V' 6lUQ)LJ'9,fl,@$l!D@ rf) , , 1 

6T j rr a:Gl a:UJ ru 6lS1 ~ 6Tmg)I LO 861. !D ro rrtb . . ;.D' ~ L L60fi m ('.Y) 6bT !D rr Lb 611) ~ m UJ Q a: w ~ , 
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• 
1 wmmq.o 2 · 

;.,.,c:P 6T~!D Qrrr, n . . . rRI • . ~ • Q . 

. . /st)\::; IDIUITQ!j6TT8i6TT, ~601µ..,,6l!T W~f LD!J)~IT6l!T[J)l 6lSJ6'6>68>6'6)6TT8" 

G)a:UJGU U(b)~~c616l!T!!)601, Gurrrrr,w 2 Qu . 1 . '~ Q . (i\. ,f) _ (.) F ' ' 

. D , ITQ!jGTT -601 w~ 6UJ6UU\..'J'~:.V'UJ 1:>m6'6>6 ' 12 LD!D[J)ILD QulT@GTT 1. 

G) urr@GTT 2-6l!T LE~ Q8'UJGUur.--. · ,n ➔ 

➔ --> 
\..'J'~~•IU 615lm8' F21 6T6irr!J)rrru, (Y)6m!J)fTL.l) 66l~uui.q. 

F12 = -F21 

Q . 6lSJ • (i\ ~Cl ➔ 
➔ 

156'61.J IT~ \..'J' l:>□16'6>~6lf1GU , 615lm8' F12 Gle:UJQ) 6T6irr!!)ITQ) LD!DGl!DIT® 66lme: F21 6T~rrifQa:UJQ) 

,,11;ili. ~ruru~ Gl51m8' F. Q • . . ➔ . . . . . . 

c:$1:1 21 8'UJ6U 6T601!J)rr6U, 6lSlma: F12 6T~rre:Gla:UJ6U ~@)LD. m;mG6l.l, @r;~nq.6U 

e;rrrJ~LD (cause) GT@, G&mGTTGtJ (effect) 6T~ 6T60'Te; B!l!!J (!Pt.q.lLlrr~ . Gle:UJ~ili 6T~rrifQe:UJ~LD ~Gr; 

Qurr@61fl6irr LD@ Gl5 1LJGUuLrr@; G6l.l6'UG6l.J{J)f Gurr@m8i61fl6m'w~ Qa:UJruu(b)LD. Qe:UJ~ili 6T~rrifQa:UJ~ili 

~@Q'>!J) ~~WI .£e;.9;rr@ (cancel); 6TuQurr@~ili Ge:rrt.q.UJrr8iG6l.l (pair) .@®<'£@:>LD , 

JD w ~ ~ m !D ITL GU rr~615) GU, (Y)6irr !D rr ili .@lLl <'£8i 6151 ~ u51 m 66l 6'6)6TT m 6lJ, u ru Qe: UJ ru u rr ® a; 6Tfl ru 

2-~IJGUrrili. (i) @uurre;c61u5lro!@.IB~, ®!filuLSh.:.-L 6lSlme:lLJLm (Gle:UJru) ®6lmr® (bullet) 

Q 611 GTfl G lLl !DI 6l!Trr GU, ~ GiJ 6& m8'e;®a: 8'LD w rr601 6T ~ 1T66l m5 ( 6T ~ IT 5Q e:UJ ru) ~ u u rr e;.sl u5l 6irr LE~ tSl 6irrG6l!T rr a;$) if 

Qa:LL.Ja>U{b)ili. 

(ii) uLc61rol@.IB@ ~@6l.JIT, 8i6'6>1J8i@j~ ~ITGtjLDGurr@, ~61.JrflLL.ol®.IB@ UL@) tSl6irry[DLD ,II>e;rr.IB@ 

6l5l(b)ili. ULc61m ill@ ~GUIT Gl8'UJQ)U®~@L.l) 6lSlma: (Q8'lLJQ) ), UL<!fil6m' .@UJ<'£8i~~!D@j<'£ 8ifTIJ~LDIT8i6tjl.O, 

UL@j ~GUrr ill@ Gl8'UJruu@~§lili 6T~IT 6lSlm8' ( 6T~1Ta:Q5UJru ), 8;6'6>fJ6'6>UJ G,II>rre;.slUJ ~6l.Jrfl6m 

jLL.Jc$8i~~!!)@j8i $ITIJ~LDIT8i6tjl0 .@@e;.sl6irr/D6l5T. 

(iii) JB.IB@UGUIT, @>!filUtSlL..L 66'16'6>cflljL6irr (Qe=UJru) ~6'6>1J y 

t5J@Ljf!) LD 1z> 6TT (5 .$) /I) IT rr . ~ ~ /D@:)8' 8' LD LD rr 6l5T 6T ~ IT 6616'6>8'6'6> lLl 

( 6T,1T5GcFlU6\)) ,lli.[B~UGUIT ill~ ~IT Gl8'UJ6UU@~~ (!P6irrY!!)LD 

~mt5c$l!D~. Ry 

(iv) 6T~rrB=Gle:turu 61Slm8' .@ru6'6>ruGlUJ60Tlru, fbLDLDrrru 

fbL.sa; (~Hq_UJrr~ . .[6L8i®LbGurr~. JDili c95rrru urr~~6'6>~ ~m1Ju5lru 

~@~@6l.l1z>6irr (Y)6ULD @S16'6>8'mUJ8' Q5UJQ)U@~@.slGwrrLD. 

@~fD®B' cFLDLDfT~ ~~'fr6tit~YlJ6'6>UJ' 1z>~HJ fbl.D a;rrruurr ~~~6m' lD@ 
/ 

9---~---~x 
/ 

Qa:ll.JQ>U@~~t'£1!!)~. .@JB1z> 6T~rr@Slm8' y66JLIU1JUtSl/D@B' Jt. G18'UJQ) 

6ITUJ 6lJ rr 8i 22..._ 6Tf 6TT ~ . 6T ~ rr@Sl Q'lcFu5J Gm Qe:lliJ@j~@<'£&l.tl)f • ,!!) LD~ 
uLili 2.25a Ga:lUru 6T~rr6 Ga:lUru 

6T6'6)LQ')UJ e:wuu@~~t'£l!D~; .$)Q)L~fli6TT8i&l.[J)f, ,II>fTLD 

QP 6irrG601rr 8ic61 .[6 Lai e; 22-1z> 6l.J c61 !D~ · 

( v) .@!D a; me; e; GTTl 6UT 2L1z> @51 tu rr ru u !D 6'6> GU u !De;.$) 6irr !D@ . u !D 6'6> GU u5l 6irr .@!De; 6'6>8i8i m, 8i rr !D m !D a; 

~ • ff> • .c\. • .Cl • (Q"'tu6U) e;rrmm, U!J)6'6>6l.l6'6>lLJ GLDruG.mrra;c61~ fliGTT®.sl!D~ ( 6T~IT8'Gl8'UJQ)) / 

tf>~\.D,'1ifT8i(l)I~ 1z>6TT(_§&I~!!)~, o- Vi:::I" 

(vi) 8i 6lJ rr LD ~ .[6 Lb ~ 6TT 6TT fliJ 6'6) 8i 6'6) lLl 

6)J lil-6).J Lb §1 !Dl@ w rr w, c6) !D~. "}Q ~ di ru, 

Qa:UJruu@~§jc61!!)~' 

(palm) 6'6>6l.J~@ ~@~~601ITQ) ( Q5UJQ)), 2L6TT6TTlliJ6'6>8;u5J6irr 

e;GU rr JD LD 6'6>8i u516irr LD@ e: LD 66l me: m UJ ( 6T ~ rr B'Q 8'UJ ru) 
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p 

~,,.ji.ly,t,Y.trlilt fNt1J,JJ 
(/1(!1' '""1, IJf ' 

• ' ' ll 1111 ,ii,,11 1-i'tl ,,wi.,n ,u 1,.il1h ,,n,111111Cl)li11,•l1~ 1) 1,f,h,n,n ,v)1p,l11.i1111,11, )/';)(11)1 ·11 11hJnl /ll ('1,11,ijp1d> 'vl1ll 10}1n . 
, • 111 , 111,,l,11•1,d, ('l\,1rr) 

1
<ui\ 1,n>I 11'ih,lltt,,n, v 1_11111•1,,, 1..;, (.'t,t.nn1,•1,1ii /I 1,11.n\l d1, ,,.14,\ 11.nll,\l ll.l 1)111111,q (ll 1/llllt t,q 1111,,h·\\/J,el,lil I ' ' --' i\11 

.~'1]~111 ), 

f "'' JIN 

.~11'.1 ~~ R r.11ia11 '~>' Gll11\1®~~b1 ,,1p)1Mc,1l11111,11 .. "'U 
:. f ... 11 (mg) 

,,1G11(~li"ll , )JJ<!._PGll c:;(;)1~1@C,,l1nCb\l,,h, 

~lLD ll l(])J111.$@ \l1<ilc;in~1 > IU )lllUG'II 1i~1,11)1J 

Ill II J 

> 11 (mg) 
r 

1/J 

rg > µ 

1/J 

0 ~~nru, rg "" fan 

tan 0 > I' 

c!>!p;n61J~. QQJ61f\~"1fhbLj &L UJrrpip;uuLLµillW 'vfDU LI C~1.1,IIMb1pJff,l(;i,1 (J;L t§lH,011· tJ)p)1'Jq, 
IL Q n lLl 61.1 & @j fim s;~ Q) pi 6lSl L ~ ~ o; G;h.o ool ru , 11> (!:9 6l.J fb Q> jll m L(;;) 1.J 191 , o . 

2.7 (:QJQ>Q} 

GQJ6'>Q) l.DII)l!)ll.D ~ID!I)QJ Gr6bl!I) i® GanlI)8i~LD p,nLD fb6iil@, &li.6)/bPJ006\I C~tll . d)l6bl!J) IT L 6111'1~,P""-'ilru 
'1'~~QQJn(!9 C:6\.JQ')Q)Q)UJILjl.D GawUJ, (Y)6')6TT~~!D6bl c::'91Q)Q)~J fbOOlJ)bfffi µ;l1D6bllf,6if Ufb6a16tJUU@a;'l6h,lDG'0'1. 
GlSlme GHUJQ.lu@LD LJ6irnflUJrH;irr~. 6lS)Q)s·uSl6bl ~mauSlQ.l &l6i>ru~1 @516a"JlTO,@j 0p)nµ,p;)mlfuSlQ.l Jbllirf/bpilTQ>, 
~GiJ6lS1~6 a!Q.lQ)~ ~QJGlSlmamUJ Gr~rr~~ arumru Qo·wUJUUl.:_L'1)1 (,f(jb'f jUJ/bt5lUJro1Q) llfl.lJ)UU@LD . 
@u:iGuUJrresl ~s;~6lS)Q)Q')Q)QUJQl}Q) GQ.Jg)Q) Qo,UJlLIUUU;u)Q.lmru. ~60'tC:6U, C:6l.JOOQ) Gc'JUJUJUU L , 
@Ql!6)UJ mlDUJITp.i @(!!; JbllU~Bi6TT; 

(i) 66lms G5UJQ.lUL G6U~@LD. 

(ii) 61Slm6UJIT6rl~, jUJ8ic$~6')fb 
@u:iGuUJrrirslmUJ 'JJDU@pjfl.> G6U~@w. 

~o;GTT ~~~6b1 t.5{[)] Go:UJruu@µ;pjuu@w GlSlmu F l.DfDIJ)JLD 
/91/Jiffi ~ l~L µi~ u5l8iesli:61UJ @LuGuUJrro:81 ds Gr60flru, 6lS)Q>lf 
Geti.JPi C:ru~ru dw ... Jl . ili.. 

F 

p ----------+--+---'l> p 
~ 
ds 

u L Lh 2.45 Glilgin: Q11UJ11.JLO C:QJA>ill 

I 

.@~~u ljGTT61flu GU(!!;Bi8i61516bl 6T~ LD~Ll'-l (F cos 0) ds c.Uj_b@)LD , ,!>l(Lff QJ~J. dw - F ds cos 0 
(F ~ ~ ::, 'cos 0) ds. @rw® 0 G'T~UR>J }" -8,@ilD dS-lJi@';LD @C'ff)LI.JUl.:_L G8i l160ffll0 ~@JIIJ . (uuo 2.'15) 
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~ 

.,,.,,r;QJ, i.6/o,,Mlp5/IL1 _@uj/JuuJ ff tflfl,&<ir Guff{#/, w/6'JIF /JtFILlfi a"':"'.,, .r<iru{#I, .@LUQu,,,,j 
ds Wf])l!)W ,(i}L uQuuJ1rti!lu5l6ir /t76rl1JuSldJ 615l6D711u9dr 8i1.fP F cos 0-w Glu@tMEf!) uwf!)Ji<::5ff cfliJ~ 

G6uGl)ru 6T601u~ 6TooLOfEluq LD L(£lL.o ZL.a>LUJ ~ ® wG8irurr ~ro6lJrr(!!JLb. 

Glurr®ro P 6T~I!D )bla>ruu51',ul®Jb~ P/l>(!!J ju..b 

GlUUJ Q!j LOGun~ @Sla,au51arnro QawUJLJULL G6l.Ja>Q)a>UJ 

G LO !D 8i rr 6rioT a- L06irr u rr La> Lfh Q P5 rr Gl)lh 8i rr oo u pj'1m ~ .Hit> LD 

GluwrurrLO. 

W = / dw = / (F cos 0 ) ds 

0 __ _,._ ________ ---&._ 

I S1 ~ 
I ► I 

Wtr/J) rr % 6.iJ aJUlli rr6iJ QutiJ l1J u u LL {]6J.JaJQJ 
S2 

ULLO 2.46-ro 8irTLt.q.UJ6l.JrTWf, QurrQ?mliM t.D~ LDrTfDrT~ 
ULID 2.46 lDITfDIT~ 66la>e= Qe=IU$6 CQJQ)QJ 

6T~LO~UljmLlJ.J 6151me:UJrT61lT~ GJI>rr8iG8irrL@U 
y 

urra>~u5lru10J,[5~ 0 G8irr~~~ro QaUJruuLLrrru 

s2 
W=Fcos0 f ds=Fcos0(s2 -s1) 

s, a:i B 
(/) 

0 u 
LOrTfDrT~ 6151a>e: viiMw, Qe:w~ G6l.Jmru, ULLO 2.47 -ru ex. 

C 

6l.J mlJUL Qj)a>!!)u5lru 8irTLLLJUL@6TT6TT~ . 
A D 

W = F cos 0 (s2-s 1) = u1;uy ABCD 

WtrlJ)I w 6.ilauFUJ rr6b (J5tiJ UJ u u LL {:QJ61J6V 

s 

ULID 2.4 7 QJQ>l]UL~~Q) ID1TfDIT$6 fiiilw 
Qe=UJ~ (]QJQ)Q) 

QurrQ?GGrTrrmwi, LDrTWJULBi&l.t.q.UJ 6151me:u5liM 

Q{flJ.JQ>UrTLt.q.61llrTQ) @LLD QuUJrrJi>~rrru, ULLO 2.48-ru 8ifTLt.q.UJ6lJfTID!, Qe:ti..JUJLJULL G6lJa>Q), 

y 

F 

0 
u Ltb 2.48 u,irpu@tb 66la>e: 

Ge:UJJ QQJQ)Q) 

dw = Fcos0, ds = abed 6T6i!TJD 61w,u(!!J~uSl~ UlfLI1

-

Gurr@ro, S rffil®Ji>~ s2-i£® JI>Bi@u:>Gurr! 

GawUJUULL QLDrr~~ ~6l.Ja>ru 

I dw= W = P1 P2 6lJ6G)GTTG8irrLt.q.m £~ !1.-~r 

UIJULj = UfJULj s p p s 
1 1 2 2 

G6l.Ja>ruu516m' ~ru® ~-9ru Uoule). 1 fl~i- i,1 

61Jl6DJu '1ul1.16iJuL.@, 6&6DJut6/oir t}w1Ft.6!6iJ, 6.ilwu Q11UJdJu@i 

s x 4m-6Tfl 1 WLLir fbt»lrfb%trW 6.i/61)5 GltFtiJ!,§ <JwaJ6V 1 , ~ 

c:$(!51.fl. 
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ii p;u L/ GtpirQ/&lir 

(i) ~ma: F Ga:lU6UU@LO ~ooa:uS1ru @uJGUlU1T6.il s GJ!DULLIT60, 0 = 0° 

:. aGUmru, W = F s cos O = F s 

(ii) @lU8i.S~~m ~006Bi@j6 Qa:rfu®~)2>1T.S ~ma: G6lU6UU@GU)2>1T.Sffi 8>Q9~m1T6U, 0 = 90° 

:. aGUooru, w = F s cos 90° = o 

GT@foffe55ffL...Lff5, 1u7mi.J6Up)f!J .f/€5}LLJ u 11uiSJ6iJ Qun-@6ir j)11.Jriil(§LDGLJff§f, ~fo~ GT6'>Ll1/LD 

LJ!fUt96ir 6Tfolir#Q511.J$lfl.D fj)66T[!)iQ5ff66T[!) Q5riil(§fofo1T5 iJ@L1Llfoff6V, (]QJ€5)61} Q5lLJIJ.JLJL/Lff§J. i}ffe 

C:urrfirC:f!), !ffel6V @<irrfi766Tn-6iJ t»LLLJLJLL 56V6'>GV, 6J.JLLLJLJff6'>fouSIW .1f/ff65T G6J.Jt»fo/JW ~fPrfi76J.Jf/# 

Q,1011./ w Gu IT ffe 5 6iJQ)/tir i) 11.Jit»~t/(;6}5(;6]11.J (;6)UJ11.JG19n-i(§ 6.i/(;6)5 QforrLIT,0/ffe w ff JP !J}J .fl f!Jffe· i) ,0 fo 6.il mtF 

Q LJ fT@ 6Tf}(ir £@ 11.J ($$~ t) (;6}lfi$(§ 6TLJQ LI ff (ii~ liJ Q5riil(§fofo/T 5 iJ@Ll Lljbff 6V j} 6U 6.iJ 6'>5 (]QJ 6'>6V 

Q,1UJ6ll/C6V6'>6V. 

(iii) @u'.JGu1UrriF.iluS1m ~ma:a;® 6T~rr~~ma:uSlru GlSlma: F Ga:lLI6l>ULLrr6l>, 0 = 180° 

:. aGUmru, (W) = F s cos 180°= -F s 

Gr@~~s;.sm.: .. @ : UIJULSlm LO~ /D@~l!l GurrQ961flm aGU.s~m~ LIJITlU~ GTI1ma: ®m!!)LJU~ITQ), 

@6ll61S1ooa: 6r~rr ( 6r~IT8i@j!]5l) a6l..lmru Ga:UJ$l!D~ -

~ G@ma:uSlmrrru Ga:UJlULJUL.L aQlm6UmlU a/DrraQIOOQ) (positive work) 6Tm~l!l GlSlma:s;® 

s ~~ryrra;u Ga:UJUJLJULL aQJmQ)mUJ 6T~ITa61.JooQ) (negative work) 6Tm&jl!l 61..lmlJlLlm!!) Ga:UJILJQ)ITL!l . 
s,u 

2.8 4ibJDQ) 

G6Umru Ga:li.lt1..1l!l ~!DmLDmtu (capacity) ~!D!Dru 6Tm 6Um1JlLl!l)l8i8i (Y)~ll..ll!l . @lLl~~IJ ~!D!D6U, 

GGlluu ~.O)!!)Ql, uSlmmrr.ro!Dru, a61.J~ ~!D!DQ), ~rol ~!D!D6U, ~~8i8i@) ~!D!D6U 6Tm ~!D!D6U uru 

r U(• GlJroa;a;61Trr Bi LOOGTT ~ . 

.oG~· Gurr@rolm i£)mruuS1mrrru ~ruru~ @lLl8i8i~~mrrru ~~ Guti)giiGirnr ~!b!Dru @lLlJb~IJ ~ib!Dru 
~~UU@l!l. 

2. 8.1 filmQJ cfl,{Dfl)QJ 

~ ,~ ~ ~ Gurr@rolm Jf,)mrumlLlu Gurr@~~ ~ruru~ ~111~~ ~mmLDmlLJu Gurr®~~. ~::,;W)GTT 
,JJ0Jli·, ~LOl8i8il.lUL@GTT61T ~!!)!!)Ql i£)m6UUJIT.O)!DQ) 6TmUU@l!l. a~,9;..t) 0061.J8i8il.lUL@GTT61T irr. 6.!!)!DLIUL@GTTGIT 
1 ,. ,$U)t5)if &@)GTT, ~ QP8i8il.JUL@0061T 8ilT!!){91, @@8i8ilJULL @IJLIUIT ~61iGT(b) aurrOO!D006U 

~mQ)11.1 rrd)!J)Q)6U LJ '1)U!I)g)IGTT61Tm. 

Gune5GG1Trrmgii ~® Jf,)mruuSlbl51@1i>~ LO.O)G!Drr® i£1mru8i® )DBi@>l!laurr~. Gurr@rol~ LO~ @Sloo5 
GctUJ~tb Grumruu.Sim ~61TQj Jf,)OOQ)lLJIT!D!DQ)IT8jc$ 8iQSGTB;.$lLuu@.$l!D~· 
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.·. Ep = mgh 

2. 8.2 {f)tJ.J&II -=SfDfDQJ 

T 
mg h 

ULI.D 2.49 ,(&IA>Q) '41,jDJDQJ 

Qa:UJUJUULL GGU~~ 

Gurr®cl1m @wa;s;~mp;u Gurr®~~. ~~ QuJi>wimro ~JD!DQ} @LLieic!n ~Ji>!Dru ~®Ul. 

Gurr®GGJTrrmw, ~w6l.J]blmrua;® ru®@m, Qs:UJ@u@Lb ~Q>S:c!n~ei® 6T~IJ"ITc!n, ~~ Ga:lULLiei&tq.tU 

aQJmruu5lm ~6JTQJIT8j @wa;a; ~JI)!!)@ ~GTT~LUU@£i!D~· £aw 6lSl@Lb QurrQ96ir, 

~uurra;.$lu5lrol®~§J G6U61f1Gww,Lb ®~@. ~Q)Q)Qj,g)ILD ~S:Q) aurr6N!J)Q>Gl.l @LLIBiBi ~J!)!!)~QJLJ 

Glu,row,mGJTm. 

,(D8i(l9LD GlUIT@)GTT, (]QJQ)Q)Q)lLJ6 Gs:UJtu~tq.lUfDIT®LD, ~61STITQ), aQl@Q)Q)UJ6 Gla:lLllljill Gurr~ 

Glurr®cl1m ~ms:G6U8iLD @jm!J)~LD. Qc9=UJlLJBi&.lq-lU . Grumruu.slm ~GTTQj , ~ooa:aGl.lc!npj~6irr 6T~ LD~UL 

LD,©.(!)ILD Qurr®61f1m J51Q)!D 6TQT!!) @11~mL~LD a:rrrr~p;§J . S:LD ~ooa:aQIB;~~Q) Gla:Ql@)JlD ~G( 

~GTT6l.JmLw @® §JUUrra;$1e; ®~@Bicl1@, GruB=rrm @>OOQ>L~L c!n61STLDIT61ST ®~@ LDIJ"Bic!nL..mui51i 

~WLDIT8i~ ~m6TT~~6 Qc9=ru~Lb. 

,(@tJ.J&t!I <::f/,/D /DQf/tifr lFW66TU ff@ 

ULLD 2.50-Q) c!nlTL.tq.LUQJIT{1)1, m J6l. Ql!!)~GTTGTT Qurrrn;m v iflooa:rt> · · ro .• ro · e 
-..:.:; • 12)' \..PGl.ld;~~L61ST \..P.{DITd;\..PBilTLll\-

@wriu@j6l.JfDITc!n6i c!nQ?~GrurrLb. ~p;m {i)LUe;a;~Q)P,~ p;@~~ _llilw,~~U) Gl.l@a;uSlru, B-11rr61ST ~GID5 J 

GlB=tuQluL@ 6T~rr QP@ei6>~mfD 6JJDLI@~~rup;rra;e; Q,g;rrmGamLb. ((Y)@a;a;Lb ®OO!JJGl.l@ 6T~rr (6l8iaiu 

6TmcfilGwrrw) P> 0P 

F = J516a'>!D x 6T~rrey:>@e;,g;Lb = - ma ... ( 1 

Gurr®GTT, 9W6l.J .[6lmrue;® 6l.J@(y:>QT, ~Q)L~p; @LuQulLirrs:§1 dx . 
. 6T61ST5. 
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dx 

jr&J®, dt = v, Qurr®6lfl6bT iA 
1-!)1~6~6lJa;Li) 

dLDQTUIT@ (2)-me: 5l06bTLJrr@ (1)- . 
6l> t.S) IJ ~ u5) L 

dv 

I 

, 
I ◄ 
I , 
• 

s 
I 
I 

r-r-, 
I , I 
I I 
I I 

F = - mv -
dx ... (3) 

ULUJ 2. 50 /ill.JU 4S/Pp)QJ 

GT~GGll, Qurr@~6TT ~llJGl.J $1 . . 
~bU8i@ja; Q8irr~@ru1J Ga:UJUJuu@t.b G6UQ>6U, 

0 

W= JF.dx = -Jmv.:E!.c1x o 

u dx · = -mf vdu 
[J 

j~f[> G6l.JQ)GU, Qurr®ml6&r c@tUBia; ~!DfD@)18i(§iF a:wtb ~®tb . 

• r.;i • • • E I 

.. c0,lWE8i ~fDfDGU, k = 2 mzr 

8.J {JQJ61JQJ WfP.{PliJ t:fl,fP/f)6V ~~§/6JJilJ (C:6lJ61JQJ - .dl/JJP/J)6V C:~jP/J)J.iJ) 

t{P[P 

.. . (4) 

Qurr@G6TTrrro.cr5lm c@LuQutLJrr56lu.Slm Gurr@, Qa:UJruu@tb 6lS)Q>8'u.Sl~rrru Qa:UJUJuu@tb 

6lJQ)Q)tLJrT~~. ~.©!6 c@LuQutLJrra:6lu5lm Gurr§} 6Jfl)U@LD @UJe;e; ~fb!D,iS}QT LDrr!!)IUrrL..!frfD@j~ 8'LDLD. 

}IJ)tiJuL5/J~6i; 

ULLO 2.51-ru 8irTL.~lLJ6l.JrTIJ)l, F "1'QTfI) 6l516D'>6 Qa:UJQ)UL@, m !£1Q>fD~6TT6rT Qurr@QmrrQT!!)I , ~® 

J/TQ)~uSJm 6lJWllLJrT8i v ~Q)S:G6l.J8i~~Q) @UJffi1@6lJ~rre;e; .$@@G6lJrrLD. ~~u~Gtr6lfl 0 -@5lru @®/I>@, 

.i)Q; @j!Dh.'.JtSlC.-L e;~~~ru Qurr@GTflQT J5'Q>6U P ""~e; .$@§le;. 

p .. (.) • . . n.q;rrtuGe;rrL tuu;~r 6lS)Q>a:u.SlQT iQ>B= 6JfDU@~~tb _Ge;rr6lrartb 0 ~@jtb. 

-UJ16l) 6lJ6D'>fllLJ LI LI LL IOlr"' 19' 19' 

' 

GlSlQ>a: F-m @® Qe:~6l.J&Bi 8itl!)Ja;GTTrre;u u@?e;e;rurrtb. 

{i) Ft = F cos e ( Q~rr(b)Ga;rrLL't-Q)) WfI)!!)/ t.b 

(ii) Fn = F sin 0 (P-u51m Qs=ffi1(!5~~rre;) ... (1) 
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arumQ) 

~J!)m = ~ITQ)U) 

. . 0 ML2 r-3. @~m ~Q)© 6UITL (watt) LO!I)JPJU) unlLOrr~ 6UITWULJIT . . 

. · · ru ifl!Dm 6r6lITLJ~ 1 6UITL ~01: · 1 GJDrrlit-u.Slru, 1 ~~Q) aQJQ)Q) Q,!HLJWUU@6U~IT8i8i 86\.!J)UULLIT I :,Z,' 1vln 

dt 8ilTQ) @Q)LGl6Umlu.Slru Gla:w~ G6UmQ) dw 6r60flru, 

dw 
~!Dm = dt 

~mrrru dw = (F cos 0) ds ... (2, 

• · Q · Q · · .C'I • r.ir..LO QmLL.JLJLL G8irr61mn.orrri..~ @~ru 0 6rmU~ '"5\Q>a:u_Slm ~Q)68i@)LO c'stl'LU UWIT6~18i'-=' lst1_ . 'v 

F cos 0 6rmu~ §1i:6)w @LuGluwrrs:6lwrrm ds-6ril ~ma:u.Slru 6l51ma:u.Slm 86\.g)l ~@)LO. 

6LOmurr@ (2)ffi 6LOmurr@ ( 1 )ru L51JJ~u.SlL 

= (F cos 0) ds 
dt 

ds = (Fcos0) - = (F cos 0) v 
dt 

~wm = (F cos 0) v 

F LO, V-11..jLO ~Gil ~Q>a:u.Slru @®Jb~rrru, 

~wm = F v cos o = F v 

= GlSlma: x ~Q>6G6U~LO 

~!DQ)6"GT Ljmmlu GlU('98i8iQ)IT~LO ®!DlLJL51LrurrLO. 

~~rr6U~ P = F . v 

2.9 C:LDIT~Q)c$6TT 

@® GlUIT(!96TT8iffi ~6Dlm!!)GlW1T601IDJ ZLIJ"c9i6U~ ~Q)G\)~ ~6Dlr{j)m ~lJ.J8i8iL.J UIT6ff1~6ff">W LO!f)Q!!)rT6@ 
LOIT!T)g)l6U~ GLOrr~ru 6rmuu@LO. c@w!f>L51wrulru, GLOrr~ru 6r601U~ Gurr@)GTT8iGTT ~6016ff">!!)Qwrr6m!J)l !2,_I 

(strike) G6U6!Rrr@LO 61"601!!) ~6UallULO @rumru. ~6rilm!J)Gwrrmw Q~ITLITLOQ), ~mr6)6irr ~UJff,5>~~ 

LO !D Q !D rr 601 IDJ LO rr !D {91 6U ~ LO G LO rr ~ Gru ~@j LO . 

[§)® Glurr@ros;ro GLOrr~LOGurr~. v)G"UGl6Urr® Gurr®l5LD LD!!)Q!Drr® Qurr®G'ffl~ J 
'"5\ma:mws: Gla:wruu@~~c$l!D~ • @® '"5\ma:Bi~LO, 6LOLDrrm ~61rmru 6lw)UJ s;rrru @6ff1LGlaJG'fflu516l> (JC 

G]D'l~~Q) Gla:wruu@c$lm!D6lrr. ~~LLGmlm ('.Y)601!!)rrLO @UJa;B;6lS)~L.JUt.q-, ~ @JGlaJrr(ff) Qurr@® 
LOroGl mrrmr61 ~TL..D8'1 IJ'lf) r.:-r£1,;. ,..._C),...,,... __ __ . 



(~j 6T@pj~BiB;ITL.@a;m 

r-Fri-uL51UJru 6!S1m6, ~'lfTILl6lJ 6!S1Q)a:, u5l . _o m 1ou1Q)8', BifT)]~ @S'IQ)5 Gurr6i!r!!)Q)6l.J8iGTT Q)LDUJ G,[Drrffi© 

@Sj~8'8i6TTfT8i8' G6tu6l>U@LD. 

(3) 

(4) 

T~, 

t tb 2. 6. 8 61}WILJ 6.ilwt!t(§ '"/iM-#QtFtLJQJ 

.@IY,LL~~ (Y)~!!)ITLD @UJBiBi 6lSl~uu11l-, yj}QJQrurr® Gl6UJ~Bi©LO 6LOLDrrm LD!!)IDILD 6rfblr;rrm 

6T~rra:Gs:turu ~~gll ~6lrOT@. mLOUJG,[DrTBi© 6lS'lm68i©6 8'LDLDrrm, 6T~l}'rrm 6T~IT6G6UJ6l> ~LOUJGlSlrua;© 

; 6T~IT8'GS:tuQ) 6f6UTUU@LD. ~Q~6iiflru, Qurr@Q)GTT Q)LOUJf]jQ)~GiSlL@ QruGTflGUJec Q5Q>~LOITID1 @/1~ 

6T~IT8'Qc!fUJQ} Q5UJ$1!!)~. 6r!!)!15l6l.J@I.D Gurr@GTflm @@8i8if]j~6bl 8ifTl}'~LDfT8i6 Gl6UJQ>U@LO ~Q)Q)~ 

Gs:UJruu@ru~rrs; Jblm~BiBiBi&i.lc}-tu ~® LDITUJLO (pseudo) ~@Q)t91 G~rr!b!D 6lS'lm6GUJ mLDUJ 6616D.!E(§ 

6T ~ rr a:Q s:UJ 6\) rr ® L.b. 

!91TQ) 9~!!5la> 8iLLL.JULL 8,Q)Q)~fT~ 6l.JLLLJ LJfTQ)~uSlru Br!!)w)6U@LOGurr~. s;ru6151m In~ LDL@LD 

!9116151 m 6U w1 ILJIT s; m LD LU ~Q)~ G ,ID rr a;$! LU 6lS1 Q)S: Gla:UJ ru u @6U ~ Q)Q)Q); B,Q)~ LO JD LO 6lSl r,6151 ~ ill~ !9116151 oo 

6l.J~UJIT8i Q)lDLU~Q)~ 6lSIL@ @Slru$1LU GTI}Q>S:Q)UJ ( Q>LOUJ GTI!a>8i® GlSlma:) Gla:UJruu@~~$)!D~-

~ ms;@Sl1JaSlQS°l@t5~ .!9/TQSlmm @Sl(1)6lSl~~rr6b, c@Q96lS!roa: LDm!J)pj~. GULLuurrm~uSlm Q~rr@Gs;rrLlc}-OO 

6l.l~GUJ s;ru (Jbl1YiLL60fl~ (Y)~6U c@LUa;s;@Sl~uSl~u111-) U!J)pj~ GlSl@LO. 

6l.Jmw~u urr~~ ~~!6}6b a;rrrr (car) ~®LOLJLO Gurr~. s;rrrflwiw ~wrrU)@uuGUrr GlGU61fluLJ!!)LD 

GJorrBit'tlUJ @Slm8'mLU ~6WT1·,$l!J)rrrr. ~Q~6Nlru, ~rur,rrru mwUJG,!Drr8i@} GlSlma:mUJ ~ibu@~~ 

QP t.q. UJ@Sl 6U6ID6U . 6TmG6l.1, ~ 6lJ rr, Q 6lJ 6Tfl u LI !D @Sl Q)c!fQ> LU p; ~GlSl fr e;s; ~LLJ !D LO G,!D rr a;.$) tu 6lSl m6m tu 

G6UJruu@~~ Gru61fOT@L.b. 

{i) Qlf/6/(§~6 QJLL~/J6b 1i)11.16&liJ 

m }£lm!J)~6iTm Qurr@Gmrr6M,q)l b9JTQSJ~rrrru BiLLLIUl·.@, 0 6TW!D LJWGTflmUJu Qurr®~~'. r 

~'lQP~m Qs:ffiJ@j~~ 6l.JLLLIUIT~~u51GU B"r!Di:61 6l.J@6l.JfhrT8iBi BiQ!)~GrurrLO. ( ULLO 2.41) {&)~ ~L~ 

@tu8i8iLO. ~mrra> 61JIT6UT c@UJBi8iLO ~G\)6\) . ~Q~GmlGU, QurrQ!)W $aw 6UQ!)LO Gurr~ Grua;LO ~~a;rrla;®LD-

(]LD(]Q) Qa:ruwwGurr~ G6l.18il.O ®Q)!!)~LO. 
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t GT~JD a;~~fb16i.>, Gurr®m P-u5l6i.> @®.ffifhlT6i.>, !91YG616i.> 

~mro T GT6m"JD @(l:961Sl6'6"la: GTuGurr@~GLD 0-mQJ 

G~rr.s.slGUJ G8'UJ6i.>uG)LD. 

l P-u5l 6i.> Q u IT® Gtfl 6m" Gf 6'6) L mg-m !9IT 6'516m QJ ~ UJ IT 8i 

G6UG1th.JL1JDLD ~~rr8i$1 mg cos 8 GT~6l.JLD !9fl6'51JD@58' 

Ga:1"6.J@)~~rrBi mg sin 8 GT~6l.JLD @® Bn!l)JBiGTTITBiLJ 

U@j.Sc$6UITLD . 

Gurr®m P-u5l6i.> P-GTTGTTGurr~. ~fhm LI)~ wr6'5lm 

6Ll~lllrra; ffiW8i8irTEm 661m8'8iGTT G8'UJ6i.>u@LD. 

(i) OP 6Ll~UJrra; (G6UG'lflul.j!!)LDIT8i) Ga:UJ6i.>u@LD mg 

cos 8 

r 

B 

0 X 

A ~~e:, 9 mgcoi 
(ii) PO QJ~UJIT8i 

@@~m5T. 

P-u5lru PO 6Ll~UJIT8i Gurre56lf1m l.Ofh!T~ GLOrr~~ 

661m5 T = mg cos 0 

. ·. T - mg cos 0 = 
mv2 

r 

mv2 

T = mg cos 0 + -­
r 

mv2 

r 

mg mg 

2 
mvA 

r 

ULlD 2.41 Q11ri.J~p;~ QJLLpj~QJ 

Gurr®ilflm .@UJa;s;u:, 

urrm~u5lm ~Lq.Ul.jGTTGlf1 A-ru, 0 = 0°, cos 0° = 1. 8'LD6m"Urr@ (1)-ru @®,ti;~ 

mv2 

T=mg+ - -A 
A r 

UfT6n~u5l~ GL06i.>LjGTTGlf1 B-ru, 0 = 180_0
, cos 18(])= -1. 5LD6m"UITG) (1) -ru c©@,d;gp 

mv2 

T- - -8 -mg B - r 

T8 = m ( v: -9 J 

... (I 

, .. ( 

Ts > 0 GT60ll6i.>, !9If6i.> GfhrTUJG61m!fj) 61Slm!J)uurrn; @@)8i@)l.D. T 
8 

< O 6T~ru. !9If6'5lru Q~rr i0 

~JDUL@, Q8'1"6.J@j~~ QJLL @UJ$8i~Q)~ ~6'6">!!)64 G6UJllJ @)ltt-lLIIT~. 

fb16'6">5GQ.J8il.D V2 @j6'6">!!),ffi~IT6i.>, !9JT6'5lm i@G61ma: T ff~l.D @)6'6">!.D,ffi~. ~® @j(D)UtS1LL $]~ tl 

fb1m8'GQJ8iLDIT~ illrTIDJ,!£16'6">6U~ ~m8'GQJ8i~fb16i.> 8i~UJrr$1 6lS1G)LD. 
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5L06irrurr(5) (3)-ru @®fr>~ 
mv2 

~ - mg = 0 ~ruru~ v~ = rg 

Ve= Fi ... (4) 

B 6T6irr!!) GLOru~m6lflu51ru, Gurr®mlm ~me:GQJs;U) LDrrg)IJBlmru~ ~ms:GQJs;~m~@Sluj; 

®~!DQlfTB; @®utSl~. @JQ> ~6TTIT~!f)gll, Gurr®GTT Q~rrLrrfr>~ QILLLIUrTm~uSlru @lUffil6.ilTL.06\) ~aw 
GUl@,(f>~ @SJ 0 tb · 

. GL.Oru~m61flu51ru V2 6T~!D ~me:GQJs;U), l.DrTg)IJBlmru~ ~me:GQJs;LDrrm fry -re @Sluj; @j65>!!)QIIT8i 

~ jQ98iffilJ;&.LrrG~~ru. ~14u~mmluSlru @j65>!!),(b~UL...6~ ~me:GQJs;U) VA 6TaTU~ VB = fry 6T~!D 

<291roGUlru @®a;a; Gru~@tb. ~~rrQI~, v2 ~fry 6Tm .@®,IB~rrru LDL...@GLD Ge:r&J®~~ QILL @1Uc!i;B;Lb 

6J!I)U0Li:,. 

~~Ll~GTTGlfl Au51ru, Gurr@ml~ ~me:aQJB;~m~uQU!!) ~!!)!!)Q> ~~@SlmmLD @Sl~mlUU 

UW6mU0~~Q) fT U) . Gurr®GTT Au516'51@,IB~ &@ 2r ~lUfJ~~!!)@j6 Qe:ru~iliaurr~ @j65>!!)lUc$c!lfl.~lU .@lU8i.$ 

~!D !D 6\) ,[51 m Q) t1J rr !D !D Q) rr a; ~~a; rrl c!i;$) !D ~ - 6f maQI ' 

(A~ ~mru ~!!)!!)Q> + A-ru @lUc$cn ~d>!Dru) = (B-ru JBlmru ~!!)!!)Q> + B-ru .@lU8i8, ~d>!Dru) 

1 1 
<291~rrru~. O + 

2 
m v~ = mg (2r) + 2 m v~ 

m . . 
- - ~61) QJ®a;a;, 
2 

v~ = v~+ 4gr 

a:L.D6irru rr(5) ( 4 )-ru f@®f!>~ , v~ = gr 

(': Va =Ve ) 

: . (5) -ru~ a:LD~urr@, 

v~ = gr + 4gr ~Q>Q)~ 

VA = j5gr 
. . . UfTl.~ ... i46151(!9J1i~ (2) -QI~ 6LDmUrTL.~Q) L.Slr;~uSlL, 

vA- ~ LO~umu (6) - ru~ aw6N 

m(Sgr) = mg + 5mg 
TA = mg+ r 

.. :(5) 

... (6) 

... (7) 



UJ~!J)J~ t51!:ffi~w Q~rrC.19- 6Tb11TJ!) .@1J 60°01 (bl ~ml Gl!brr~19-a;m Qurr®~~ULIL..19-®ffi(§LO. fbJ61!)6lJffi@)Ul 
8i fD µ516U Li Ill 6lJT Li@ ![J@ LI 6lJ cg_lf {g ~ 611) 6lJ W fr ffi ~ 6TT till f16lfHT . fbJ 611) 6)J ffi@) LO Q ~ rn.:_ 19- u5l 6U @ru 61J 6ll) ffi 

@w~~~riiJ~orfl6U @ITU~ {g61J6lfflTCk11..0. JErfl~ ~~61Jffffi@ fbJ61fflflBi6Tflm ~6Tfcil!r](§ 6J!r)LI [1rflm ~6Tftill 

@f6ltnB>UULL ~ffirnl!I)@ .@®tnB> cg61J6JOT@l.1l. 56U61!)61Jfh~~LO !E6ll(IJJUJ ,ffi!IJLILILILIL <:rufiDlfr@LO. 

@6ll>6lJffi@jLD u61fflflwrrm@ @6lRrflBi6Tflw 6ll6ll>ffiffi{gffi!DLI _- tbJ6lD6llffiBiu~@t$lfJ)fbJ. tbJ61!)6llffi@lll cg!f>lfUJ 

@ rr 6ffllT u5l 8j 8, LI LIL (El .@w !E@lf Ul .@.4! ffi ffi LI LI (El t$} !D@· Q LI rr !bl 6l.J rr Bi d' 6ll 611) 6ll .@w ,ffi ~If~~ 60T 
8j6l)ffii$)11Jrr6!Jf ~ ~!f>rfl6llL~rr a; 6T.ffi!brnl!IJ uti)a:ffiffilf .@6ll6JOTL14Ul @6U6llffl.1l6U t..6lw{g6l1Trr19-14L6irr 
.@6ll>6ffllT ffiffiUU@ c$1!D@:.. 

@rr 61ITTu5lffi ffiLIULL @6ll6llffi@ w cg!f>rrw (YI'¥-!t !b till L w, @6lflru ffi@Ul GJ !brrC.19-u5lru ~m 6lT JLrr 
Col 6ll lilfl C: W !!) !!)LILI@ c$} !D~. ~ 6iRlfl 8i 6rr (g ~ ffi1ffi111.l 6IT 6Jf 6 6U 6ll 6ll ~~ 61!) 6Tf ~ 6U 6l !E ffi 8i LO 61111T(El Ul Jt rr­

@rruuuu@.$1!})~- ~:'bGmru1urr611T ~fiU8i0 ~!}ilfUJ ~blfaTU5M,8iuu@t$l!!J.®J· ~6UBiLil u6DUfl (Yl~JI>~6ljl nirr 

~'1fflflffilirr ~W,~LD Gi1irrL'¥-ffi@ lllrT!!)!I)LIUL@, Q!brrL19-wrrm@ ~@{grutnfh@6U Bi!:P!!)!I)LILI(blffi1!1)@­

mww 6l516Uffi@> mlma:uS1611TTT6U ~6fflk1;6lfl6U ~6ir6TT ,ffirT Qru6lfl{gwtlJ!!luu@ru@L6UT ~6lilflB;6ir !l...rurrfij~1Lil 

.~6lJl6U6UlW ~6lJ)Lchl~~- 1~!.,611111.D Qaw@Jo;® {g!b6lJl6llWrT6lfT C:ffiT{l)EiO)tlJ i5l!A)u..,u, (g,ffil'J'ffiffiL{hluum.'...(61 . 

a;® ml uSI 6irr ~~-ml w rr 6U ,!L rr<: LD cg :'b 6lll 6lJ w rr 611T ~ 6TT 6lJ ttJ rr ~w LD Q a:ti, UJ 6urr LD. L5l w} u.., LD Bi !D!DJ 
(Yl'¥-!f>9J6ljL6ffT ~6lRlf}a;.6IT ~@j,ffi~ ~)L~~6U ~6UfT~~LJU@~!I)~ . 

.!]i 61JT 61D LO c$ QI" 

2=-=-::-.0 mro ~rr61fflwl!il&l t'f6U6!D6lJ @wt1,rr~~L6fff 9ui.Sl(b)LD ~Urr@ @$Dliirr rnl6lll6U 30 69J6ll$DLO 
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