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Trtrt*r PnrJuJ

\uV7os* *J"fi' /0u eL.lY tons,'r/sa,,r75 ho riule- a, 7.**^$ -
dr,v"n rwlb caat*-r 4/*i. & szct,-t,/7 ilt"rtr*l ho a wo,A.
Vrt,lionlns y^ F#A*/, -lL ,uL b,h *M% t/L^ il*;

\url",e. y*ry on, yott ntXlh h, *rr-*J a,bo,,,A a f*" TV,alrooss

(EyFur,,J/ ,r/*n ./ou lzr.rn ,t/** L a-o, //., ar"/,,*J)

L, fi; ll -t/rL l,v.rL lrwo'n ff)eAL lh l/,runyl lL ^"rt hn?

R, t;;tl //u ha,tn in fr"nh wt( br,r/, -*l *//,,"A" *,//
-/1.* ot?R- A* lr,'r"l ; A ?,

3, LA,'ll *Jn ri'los J1Lt*W +lw a"Jo*jun ?

T, /*)f wn r,rut jl's* 
?/t'h'ns , ;4 *onil b4 rticz h' l<'w';

-/l* *lor,/y aA ,r"/, foth* in 'tl* rrl,t 'nu'&*t! 7olA,



@)

-ilr4" e,$u.rn7-,lao ,/A"A 
"y*, fcrrt/, i, r,r*olA albrus it$ *o sn/rQ

th,vys & l,'llb L;*., Uh uLn afFroy,tnai<. o&r prtt u:;lA

l*y l,y,z y^* /:s, ls *rL l"4A 
"1. 

*r/, ,1, */*e" wX,r*rLs

?oht s*^Jb a,"! t^Jk , "y*. 
paAion J -ll. ru/hr-cnuab

*m;" oy<r fr*X*) fll (i,r.,{* r"t{ 6starh}r< } lu s.f*r"d)
l\esa-*Ll"; mn/p- 

"^n"l 
no{e. il,,t ar}rd ,*fruf, ol }lu }rwt-,

on *k sr*-l/ .fr*r* . T ffJ,,o* rU* ,,ehrly aA e*J fahA
an +l* -1r"".*, ;/ ,*ll,u *o un*lrcs/*rJ h,, ,y*. w_L.,/,
,i-"yx F*n orw ,to"/" A, -//* r?zxh,

GnsiJur & *f,'r I lr.n rrX.tun* ,p l-r/l "!,

l/":7i,
b)

?rg -t/* me,*j ,( +t* ]ru,n rs /n? tl* hrcu "J\ on i* ,\ F=%,

-Iltts furru t\ ,l,v=rU /a,.n,'uuJ 4 en ex's fwPoJ,'*,lnf
h d,* horizanful, Sn* #* ha,n 4 seca-rc,/y 

"/1tu^4-J 
*o

il* ,r*J<, irl- cw, on // b. ur*/ars/*l ;n 0t ,**Jan ]/r"h, r\

yorvlL) .1, 'l/* *wJ; T/*. f*rz fzrp"nrlulw hu ]l* ]*,J.,

t's **nhol , ilutc* lt" l"r* -/dd, c&,ttwr a-cct-Lrv*rn t5 gix,n



b)
by E = FC"src-a):= F|,ho,,^tlr-rc O t's+/""-%L
bn)*r,t +/w l*w w1*ruoA *rJ -//* lzar,,'zu)tthl 

,

lL,A v b<- -//* j"tu,n vilD6+ e.i, no,,lo b), vg * tL lrw6t
vrlo.;'ty ^*, ,nJ* (b) , g,.n l A a" //*. lu* |1 -/ek 4 Ir, ,t/,*
hwtn. A, yh tz*, yzo,hA @\ ho po,nL fu). Trte/? , by /wt/.
Ja-.rt J ,noian

F* - m&ei

Vg-- V+hAe t

d = vh+aa"f,

l[uau &e= + : L\fr;"O : 
5s2>0,

T)
d= r(W)-;a"(W)'
= ?vvv-ef*Vf-7vvf+Ve

dAz

Vre - t'a
;o*

. ah %1h*+ JL*^ yr = f va* ar1al = / r* * ?33ne J

tie, utl Jrtg ]k Jrqxn/rnq ofl O by nr\,'Y+Ari', S,,O= b
d.//e, h 1,4)* vu*-hd &ylarrrrurrf \rn* na-ls (at l" vu"h-

I

(b) TA,,n J= # e-; vf = /@
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Tl* lA"A ery,uta" Lrll.s ur, -IA^A

ts R Punr*b, ,l )l* vebo'i7 
^n, 

,u"le.

h , lL-re i5 pL"t., i/ rne.a.,ns:

E*, Cil*,]*+. t/* 9,*l rf*J ,9"-/L lm,n lor b"/l p,Llu,*x.

Dhrr<, t's lln !l,*) tf*".i ;*ter?

+l.r* ve)0",47 & noh G)
(a> .{r} )*71"*,*.n*,

V, -?(e) Y '
\=7

5o tut^bn ; 7t& y"*) sy*t /'f"'* ont'w)7 0n 
^f" 

i't"/"J

w,b.;rly v ent Jo/tac,ni/?A h TAt f'h"J 'f*"J 'n 
H> e'zJ

tY? lD * vtu-n L/ Y: /@ hF,L *il,fl**nr^ in M.,
l%+A ,F f&*a, enJ sl",frws r|ilr. @,*q
Ey. Cilcolal"e 'lf* F,nil t7*"1 ,1" +/,* rollur (neq+d in ]k

p/c*uv b*/u*, J *LIF/ /uN *n;@{,
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Solr"tion i Tl,e^ F,raJ ry") ry-:,@. To FroL/e 4l;r, De t^>ill

Jr*ons+r."i"a -llr^t^ 4)u F,?*J tr"*! "{-}/* *lb coarlu +{B-,h

r.iort3 e*>7 pol1X",,?^-l fo*l *,4A 4,r"r1 ee,l o-,,r,1 pr,als ,*/Jq
+t* ,ou'/,"^i frll, is 

Vi,e.1 by ry.-.@ T/& illn irvhun h,L-

*A"A l,rfprrsShr*Ll s*l{a Ao g,,,rv lob &n i/€p, J

F,rs?,- cofia.n)*t on iln il l,yrc ,,:;ll, n ",lr-g 
(o), B), anl tq\

Cbs"rvu +/*t,

a4b-h) " 4A, = /r.*,

Doth6 /k ta-/r1e"

(a), ( t) , (2), (l\ ,

vt =

V,=
^

h=

o,!,rd ,-// u;ll **h

:/ffi,t

hL

{a5tt -a,1 + &50,"- h)



G)

/-v,,= /40r^tr)+40rr-o1 ='lW

+/* t)kqn )*r .L rw*/.a +iaA mrlJ j/* 
^"/"J rrtA ,1/* wJuz

a"*. ay* erzrlr**b ooill a/r*tu! ruana.,'n @, ,a lrtJ., ptvtt<4 arnf
trr-r/*x& ruAr,,A ay* ShJ sA"./ * -rY* lrwn.

tonyekns/on C/*A,

@) LJ;ll 1l* r"llur baxlq he,', mn*z ;L #,,vt*g/ +k loT
ot kr;ll i* r"/l berrlotr"Js? )usrl,'\y /eur o/)rtk-:<-r.

L, 

I

$) ts -lfu"ry" *ny o!,,fQu*u
*ru,o* oM -//* i"F aq./ Lr/L,n

L-+*e"t'? +L f,fu) sfr**/a ,{-

l**Ls I

plmy t*fr| ;rnyorlan* *ornTrAs in /ys;cs *,1 ;n matiltzo*/;.s

Jrf"*J 0n oar uo,br**J% ]l* prccisz nolur- J il*



G)
mol;on J a pwr*;.L il"q a, palA r*rb +L aelion uF o
Ion'* f'uU -tArA ce,Ltlsq -t/* ,rrh'on, snFfon 4l",rh a lr*l ,e
'n&st n fs hcu-lrr^^+"J \rorn ,w*. *,o & rpd vv *% a.
r;XlJ , Fr/.i,onLe,*s t,r'yy bl ^ Prriu t e;,mt [*^ ,yr*
w,,r, , ilu l*r,j oa;/l lrar* Jrrylo*J o j,t/rn* 

"t 
p*n ,r*

innh-l Vot;iltro luth a ,.1 ,uoJ.,na //* ,f"-"0 ry"

LJ1L#-, rnty'^A k '//* '"/'* ) 'l i' 't'/"'s J *' E a"! vY ?

2*^ o b< -//* rAL )*A-"- ]k, fon* rcrlur il -ll* 7")1.

-llwn Fe = Fas 0 ,'t Ty* Torlirn J -lk l'** i/""A ,i o"rLol$

ks ponsibh- For -tk auuJrrrlror, ?* b, lr 4lz. *prn ,+ -lrJ"r^ //*
brrJ t* )tybro 

^ ,l,t/nnu 
"l , De ge il* l,h*,q Eua/loos:

lr)Ae = E = Fase;

Aeh = /!\

*n"{=J
fbs O

fr:u\gm'
l-- -Lba<_t

J Fe vro,=, , ne : JA ln (F asa1.

l,lonrt- ,



b)
?n p^^tu,la/ , ir rro : FGta , j.= E,J
T hQ, Porrnu, lsa a.loo,,<. t,lty u9 .th aA -t)* ltlun* reqa;r.*! t_o
ar*Lr*A r pailrr,te- fro* rw* Ao a g*,1 s7*d ,on ,, lnrctv,/y
,:f:::,-J r* il. 1,,,2, @mp*wnh F.. acl,q,oi-l;,;;;l

Jat
T/"at" /s, E ,J is a c,ar>s]*t- ?4 {. is h"1,.e,J.,+}" Jr}nn*
+A1 *l,il t" nrA rnwsA k J.,,rLhJ ?* E ts Jl,a)uJ Ly

b, J -ua*, A.*r,yyLJ. sLc.
-Tlr;s -r*rr/*, +k l,lb*,\ */*l;n;h'c,

D"fit Su,ypow tJr# & forn v,eald 7 *r*,trru)-t 
^ p^rJrrh

'lA,*,-/. A )*7L^rn*r.n* J ?l +/w ar6l, LJ,r*n iL *A's
7 *"1 j ;s o, ,t/*n -t/* usork, [^), dun* 4 7 rn ]/* P*),t
ls +L ?ctz,L'l/ (s = ltflttl7ll c"te,

TAe flrwt'ly L) is a p,*Ju* 
"y 

*ooo ,,cJa,,5 . b"r,,A ;ls 7)rr,,*)in*-tfrila*bo, ex7rcalar>s J -lL Forrrt D haw -tu/ u.trJ
efr lrc ],a"te ,c;41,u n-,/L*arlroS anJ dlrr jclrztcz\ 

.

t)rl, T/* JrA p*JuJ (;r* p*J^.t) J 4" *Jo's fr N?'l

f i5 ]k t^)^, Xiven 
by

fr"t = ll7 ll lltll coso

wl*,rv. 0 is -H* A.nStz IAE *"l d a-r?) B, LJ< %t\ee"J/.o1.7'E=a



(q)

Ex, tr"J +l* e%L kl*rrrt d
a/?rl mn?a]<, +)* inaet p*Juof.

Soldr"n:

*anQ = =.- ltr

A t = fiai,tt ll *; *

to-1r**rj l/* e*3L

: ei un*f t -.-*?* *T

ll-ta o *. lar46 :T ,, 6oo

*ill asg) -- a,t.* = l,
k)*"rn lro, rcJor /.o l*-n u"/r.A

I:
D<

4l* JrL p.,-lt o&r? Le ru-,liur J@,%, T/,r-rr. t\ a st-pht
warX!

Thnt il A -- {a,, &r, q> k*l t = <b,, b,. b,> tArlt
,

V'T = &,b,a Q..br-* %4

fn"ol, Tlts ts yb.att aVTt*u/,uo ,*'lL fn*,'liar b* J 
^,u^

a,/Ae nfiia-tt/9"- 4



(t o)

hl lw, "l (Dr,vuA, lt d-Tl^ = Jlfttla+ lff - 2)tnll lnl r"rs7 =

= ltT tt"* ltt lto - R. d,T

€ xpan l,q 1/* aAo,,<- nVV^)*, y,u)*b

(a,-1,)'* (a"*b.)o* (q- b)^ = ( a,o* aN* anr). (Li, Li* ,b;)-ed,E

Hyon Siny 1,, f7,,,t5, tukl *

- A &bt- Aa*L\- R%4 : - Ad.T, &nu"

(2,b,,A.h" 44 = d.7 ax .lu;,t,*l

Ex, 2$ d:e7-,7"a2 9 E= Gi*ti*E,
4+d,b : A,b+Ft),?+3,1 : B

Tl* "lrf p*J*.} /*, /rt/tD/ 
"9 

-tA ra,/?x- p*pr-nhu o *Jrrury
nil)iyl,,u"ton:

7h^". For eay *rArs A, t, t, ad eny s,ilnt p
l, d,T -T,d
a, (rfr).t =d,ty|)=f (d.tr)

). d' B*t) = 7"3 * 7'd

fror!, lilu'll pro*. b "rJ 
kn /<, '//* *sh a, an <,xotc'7e '

t"h d : {a,,&,.,a},8 : <4,4-,4>, 3= (c ttor-,o\>-

Tl-*/?



ut)

d " (f*Z ) : a, ( L,+ e,) + ar(u: c.) * er(Lr* rr) =
(^,^,+ a.br+ q4) * (o,r, + aacL+ hot) = i ,i n d,t
0brz,nne

(il,{) d

l/*A ltdll = /^-d ern{ -l/*"*. 't.t:e ,l 
^rJ 

,nly ,l
arr.l t ele orll*yrr^"f,

f,nJ,n5lrL

kl**;, hnu ,orhrnr

te*. o b<. 1l* s,*JbxL
br),Rn A aoJt, Tkn

at") lt'frtt iltlt toso = d,t

anTL

o-.6s7il

l.bn,o Q>s& - ,,#, a*,1 o :k (,#E)

1b,, b.,4> 
,

7/r*5, tP t = {&,,A, q> a*,1 t =

0:

E^, frh"l "//* -* /*,1,*rr- ]/* *,An

Srl*'ont ti*J.ilt : /6 = /ttt +(-D.

*rr*l (i.j-tr)'G"T-t)= trr-t :L /4e,,t,<

co>CI = #: t, o = fn{'(*)" t,e\ r,*,1 ar 7to

ar,I 2*"" \v, )
i? -tc+7+k

,+'+,
a,1"[ i+ j-* 

,

= lJl*i-; tt



(rd

Tk C"*J,y - SJ*urz
?r?*f/" hly

TA*, Fu^ eay hro u"rlons A,t, bJ<. ),^"r*

ld,il < ltdl rctt

w,4A ryodily ,fl, a' is a s@ /ar miltiylu ,l t, or a/?4 l. ll,"^
lsA,

oo;']1" q//al,'iy rl,l lc-re) : 4, fl Gs| =:l_ ?tf 0=o or 0-T,
Ln /u,t, uE< d;, 0( sc^e<tat na/ly/, ,A f fut"y?)
E*, ttd\y ,/n - SJ*a,rz ,wru14 B, t: _i_TrA
er?"l E: zi"'F
Sola*on: ld"tl = l-l"o+tl :A, LL)/,'k

Itfrlllttlt = tffi t6 : t6 /t" > 66=Z>?.
k-* ld,il < tlfrlt tttl a.e ./o,yn l-

' A urrh") cons?*zt>zz J #* c**Jy - sJ-ar' j/"^. ,\ jk
+rtaaXk tnry;rul,h, *lr,'J s]^t^ -il."*, ,y* sArr]"qb.,

dhL^nc* L")r** /tro po,hLs ,'s a l,Lw



Thn t lp-t- d

Proo!;

---->

, E be- rre c*ors ,

(r t7

*l*n il ?*d ll < ltf,t + ilPtt

tlo41c* &,^*, ll d*3 I = / @rE ), G\t )

i,{nn cu,

Itf*tlt" -* (l+t). (d*t) .: A,d * R A.t*l .t = tlttt"* ad,t*ltllt,
< ll7 lon ald'i ) + ll7)lR < ltdtlo+ utriltr iltrtt + ltlile : (fifrn*yg.1a

?h !"//o*s 'l/""A ll**f 11 < tttrfi+ ttilt (nf* +r*%*A)
CrlL.yaj Pnuil".i,oo_

bdl -//* norlv*],bn l,*l,,hJ +L A* p*J*J.
i,i, l,lo,,> J, uee /eh-rn,lu- lArt, parL J- d
j/* JinJ,o" *f P I

€,i,e-n WrArS

+AA *aa1go 
,,,

7bsz,ws j/*1,

sealerr ha 'b"
7 cu{t L. ur;&,n

o/o-*;*tuk-j e*l

fr.E =o 'ilL,

frtu*

:t&\ cb'+fr *)rerv.

B is p*rpz.n);.nb^f

C lr garnZ

bo f ,



(ttr)
Tlr^e n w<. Can /ry L.o sol,,<. frt, c U,% +k ey.aa*oa5

--?Li = d-cb
---: +(S,b - Q

r">huL ykl"Lr G-ri)"t : d.t - c ttttt'- o //qru,
c : m pAst lltrl +o aC c--o s lte,no,!,<, ,

Al&untnaly, aaro-nre -lk/^-il*, unparwL J a *h.,\t
h*o ,*qo,4rr-/z ldla>o enJ ol,;e*bn & , /lsz* +L
wcr\, a.4\oril* l*tz V*:? AyT is Qdubsb)*, =: 

(t.d)t_trttt aso\ L : ld.t\ f _l;,/ r,\ irErr / Ett : \Wl)W,:'ffilf
TA.e" rvs"lA alo,* lr*lt us Ao olnl,ou e r@/ *rTrrln^,b., frr**n.

D*1., lr,t V b<- 
^ -/L,)'.n J *oi-s, fr* trV an{ /n{*.

Pr, /,* y by f"* fi : (#lf T/,-, tg is #* y,r,j,,lan

Sunltoo }/,rt, co*,yu.ta +/* conyarwnt ,l n 4/*A e",A al*4
*k l*,n yzzu,.ail t7 t.

ZnTorlw*. ppuil,U ,l Pt

t) fi @"t): fpW) + b t)
= d,F * ?,f r l.tob: Wb+

?)=@r
(d)+$Et

kc*"x" fg (d*
-, -l€'b )

D
ttt llz b tt'trD tt\



(r s)

a) ?/, t"elt, bki) = )afR(E) b.c^e'or< r;kfl
= - W)I= krsa)

lrotr,S)-.
-,1 

-11 

'

I t*n, Je

Tl",* hoa frurdiua bf/y il.^A /*j"rlt * Ma ta a w//tmyor'lnn* il^s^ ) !*rlaro *)LJ ,L.t,eo,t ,r*/s: ,r,,J a./e r*J,uJ
exluuf,ttely ,, a t"*rJ c0N\2, (L,** A&l^i
lrJ* *|ll poA 4Ar* N^nlanr Ao 2*_l ,u. in +/* nz-yA Jryb,
E*, [h"l //" ill*y,wj g*i"&,^ ,N &i a{t i _ *i.
5 o lolt'on t


