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Show work for full eredit. At least 100pts to carn here.

y i 5 y sin(/f | as( )
(1.) (10pts) Prove (,’r COS.L sina given that limg o —‘1'/“-'»} = 1 and limy, g —5= () = p,

(2.) (10pts) Exereise 2.1 from the text.

T

(3.) (10pts) Use the Mean Value Theorem to prove ¢ > 1+ for o > 0. Assume we know %r'" = ¢
(4.) (10pts) Exercise 4.3.5 from the text.
(5.) (10pts) Exercise 4.5.3 from the text.

(6.) (10pts) Prove that the equation 2 — . — sinr = 0 has a unique real root, and that it lies in the
interval [7/6, 7/2]. Show that ¢(r) =2 - sin(r) is a contraction mapping of this interval.

(7.) (10pts) Let T R' — R? he defined by T(a.b.ed) = (¢ + 20+ 3¢, 4b + He + 6d) for cach
(a.b,c.d) € R'. Find the standard matrix for 1"

(8.) (15pts) Let F:R* 5 R3 be defined by F(r.y.2) = (a # g 4 22 pyz r+y+2).
Find the linearization of Fat (2, 4. 20). \l which points (ln('s the inverse mapping theorem

indicate the existence of a local inverse for F

(9.) (15pts) Consider the quadratic form Q. (/ 102 4 22y + 4y?. Find the cigenvalues of the
quadratic form. Write the equation on Q(e.y) = 1 in cigencoordinates and identify the curve.

(10.) (10pts) Let f(a.y.z) =4 +4(r— 1)24+2(r - 1)(y—2)+Hy— 2)2 4+ 4(z —3)* +- - -. Determine if
f(1,2,3) =4 is a minimum, maxinuim or a saddle point in view of the given nml tivariate Taylor

3 -

CXPallsiol.



TesT 3 JSoLunen:

@&"-’m(yj: Dm [ur (x+-A)h- tos (x)]

h=»o0

= 0. [ tos (x) ot (h) = T (K)tin[h) = 3 k) /
h=o0 h

- e
= fim [caI(X/ (i‘f—(f‘f—-’-/ - mtx/-f—h———’-J

h—oe

= (oS (x) Do [eoslhl=1) _ Fon (%) A [ 7mlh)
h=2¢ h ho h
e

(f

= :“A[X) .//

P Suppess of and 3 are ditbrntidl of X, and £(x)=9(X)
and fx) = 9x) Vxell, Fave £x) = 91x.)
Lt hix = ) - flx) and ebrere hix)2 0 Vxer
Hwewrj /1(,\'.,) = x| - f(Ko) = 0 thw X, Ir
6 criticd vilin end 57 FemdS Th™ we fud bh'llx)=o.

B, h'x) = 9 -F%) =2 9(k)- £1k)=0 o fix) ’57‘“/7/

@ Let qf'(-'c)-‘=e'Y A f?/c/=ex>o hena 81[ increvrer on O,
Iv;,)oa 0< X dhen s Mean Velw TA® ,zruw'v(e/ CE(9X)
for hieh £l - £y _ £re) D e -e°_ es e’=

X -~ 0 X ——
3 Jra //.'n(mw/'
Thus € x_! S| Del)sx 2 e X >i+x £ z\'?o//




m Ze ¥ f be Fwiu o//'f%’/("?‘/'ﬁ“ on epPen r})ﬁrw/ I
Sypour Fa bcel with achb<c C ruch A oot £la)<£/(4)
ano -F(U > £lc). Prove Fde (&,C) X o -f”[a//(O‘

Aﬁ”{? MvT o f on [A,U # Find M,é/&‘}fvc/\%‘,r‘
£ = £0) = £Um) . Obrerve fla)e () D £7m) >0

b-o
l\:'kzwr.'k/ “ﬁ?l}" MvT 4 £ on £6, e) A obhuin m, €(bc)
he which LAY 2w pr Fim)< o

c -
fina £(6) > f(c:,é Law £ v Fwice . wx

Anve £ a0 o AH. Fonchia en [M//M‘./

hine  apply MVT 4 £ A obtrin d €lm,m)< (ac)
s.t.  _Fle/-L0m) _ £ “0d)

M\_ -M,

but LM< ¢ and £(M)>0 = ‘F{//‘//<0'//

@ Apf’i = 4025 decih [occl mox vr min ot X
(a) X=0, f(x= x’sin(x)
£ = Ixtax + X s x
%) = 6xsiax+ 3xttarx + ' (ehox)= X Yinx
£ = (6x =x?)dntx) + (2% 24 35} tor x
£"x) = (6-3):?//:\)( + (6x-x") wrix) + 1axux - 6X Snx
£"x) = (6 ~9x )rinx +(12x=-X>) s (x)
£ 2 = 1 §xsing + (6 -‘ix'}W(x)-r-(IK—?xz}w(x)—(le-x};X
Obrecve £'(s) = £%) = £%(s) = O but £0) = ¢+1g = 2450
Ths Fl) =0 server as o foced minimum 63 TAY 4.52
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PS tondnved (Ex Y412 ("\ﬂ'ﬁ-vﬂfl

(6.})?=|, £(x) =(1-%)An ()
£ = =Latx) + LE =

Y L
£%x) = -~ %
-F///(} —-"?“f‘x‘t
Obrerve £1) = 0 &ad £70)= =A< 0 Py,

fu) =0 feeed mox

Considn Plx) = 2~Sinlx) ot @ [V %] K
Oéferve 99//4,/ = - co_r(x) < O .ﬁ” ,.}E 5X< _1;

/ﬂ\w Sp ‘r a/-ecfel-(/;sa on ["76, 77"/2) 0/./(/Vf
£or : I G €[ Tn) we hove

CP('IT‘/G) > "‘F[(z)

Thw 90/-71-/ =2- .rm{-’f/ - - .-__22 ir cpper bomnd

on '”“"a"" r/ ¥, On 4K vﬁxe/ extreme, P(L)z 2~z

ir e o minimem vibia  adfuined by

s | € Cch)<—’-' for x € [7¢ 4]

Tev twptier P(ve, %)) e [, £l s [F F). L

X9 € (", ™) vt Xcp dhm by MmvT 3 CE(xy) wi
PV =LY~ ple) = - ws(e)

Y =X
Toons [ 900)- Q)| = (05 (e[ [9-X] & 19-X[  (net helpd [
J:T.N--r{f:)

Notua -'E< C < 'I;:. hint S I}'.)> co.rCc):»w(?} =)

Ahws I‘f(‘ol“(m[é.“—!;zl‘é-xf. 7
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P£ Onfinved
Werve shown Plx)= =04 &) ir Conttaction /"-'79 en

(1 TAD vtk Cafraidin Coaspod k=<
T by conteschion myping TR™ 3/ x, & LT, T ]

Ly vhick Y (x,) =X which mesay
X, = 3 =ga (K) = 3-X-saX =0 hw vnip—t Sl T ),

V4

@ T (a,b ¢,d) = (arabe3c, Yb+Sct+6d/
T(,0 ,6)-(1 0)

resd o | [y [l g s eo]]

(0 0, 1,0 = = (3 S/
T(e,00¢) = (o, ¢)

F(x9%,2) = (xz+y’+ }z’xg;,/ Xt9+3)

[ eF[oFoF) _ [2x 2e 22 nof &
= [;’?/7'_ (57 - [«43 X3 xg] }. Xx=9 =2
‘ l : clomny dependek,

,n\\*l LF (X,‘O,Z) - (Xo:'l' Vol*snif x-”lao, Xo"'yl +?0) + —2
WX, 9, TR Y[X-=X.
(:' [Yoiu xoZ‘o XOVOJ[V'Y“}
| \ l e-2, 1.
X2 X 92 x9 o2 *7
o,(_g;b(CTF): Zxalub[, ""J —a‘oM[‘ :]+ afo(ub[l ‘
= 2X (X2 - x9) ~ a9 (02 -x9) + 232 (42 -x2)
= 2x* (2-9)+ avt (x-2) +22°(9-x) # O

P s W'H\ M(’J}- ;fo howve loc«-—? l\’\VC(a'J cxt.r-knbl
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QR xy) = Yxledxy + 99" __,[0]=[lv Jj
W L] ot <o) =

|
oy A, =7 g 4, =8 = Q(w/:.?)?zvﬂfgz
Sor e/ym coordinetes )?,9' S QAEY) =/
r fl'mﬁfa .?)?Z+_S‘§?‘=/ aA /€//,/;L¢ ).

@ ‘F(","f,%/ = Y £ ‘/(X-/)?-I-Q(X-'I/{v-,?j 7“7’{9-01)2-;- 7(3‘:?}2,4._
Uews ron meteix, y 1o N
H=[Ql=(2%f]= |1 4o | = 5,2?5,?‘

© o| H +
ol ey
It Alley A =3 A,=9, 4 =5 Thuy
Flxya = 4+ 3%+ 4+ B+

rn e/}m cosrdinedn Hr X - -, 9- ? 2-3 w, 1. [@_]
thay  FUx,v 2] =Y oA (1,2,3) fecd mm:m




