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1. [7 points] Find and sketch the domain of f(x,y) = / x? + y2 — 9 .
x4+ Y- 4o
x*eyt 7 3%

P QK/V) o o
oot S= Fhe olinele

x'l+YL: 3,2.

2. [10 points] Let f(x, y) = cos(l + xy2). Compute the following:
(a) [4 points] fy

Tys - ata (14 xy*) - 2y

= (- &x\(} an (14 x\(lj

(b) [6 points] fyx‘
&\1&’_ E’QXY)- eod (H/X\(g)' v

4 C~_1\[>_ A (H/X\(z/
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3. [15 points] Let f(x,y) =5+ Jc2 - x2y - y2 — % y3 )

(a) [8 points] Find all critical points f.

+ o= ax-axy = tax(i-y)zo0 = X:o o1 Y=

X

Fom xTay-NT =0 = xP4eviaYyzo

A Xz 0/ Y*+aX=o — \/(\HQ)/Q——B
@d-www

j N=< - o S o ey 0 7,

(b) [7 points] Classify each critical point of { as a relative maximum, relative

minimum, or saddle point .

%xx: 2-2Y } «F\(Y: ”2~1Y/ -?-XY: -2X  ay
~ 2
O)u) A= -S'ﬂ)( +Y\{ (K\() = Cl}(—l)—' (o) T T Y KO e
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4. [10 points] Use Newton’s method with initial guess x; = 0 to compute two successive

approximations to the solution of the equation x3 +3x=1.

X (x)= x4y 3x-lzo — \\T‘\(x): x24 3 A

3
Fx X, + -
><V\+( = X, - : Y Xy, — nt+ IXy = |
~$-(_Xu\) 37(\444’ 3
3 7 3
3K 4 3Ky Xu — DXp+| o+ .o
= = ,OX=
3)(,, + 3 3 X + 3
(D) )
C SR - B Sy
Xg = : = T T a7 o 90
3() +3 3+3 3

5. [12 points] Determine whether the following sequences converge or diverge. Find the

limit of the convergent ones.

(a) 3. n —5
‘ | — gt ﬁ 1
- (2 9 -V T2

Tnuxmﬁ wRee L+ TN
2o W
N ‘_(— _
(b) a =(—1)ncos(l) /QA’*’"\ Ced CV\ T Cer7 O = ( P
n n oo

V\-"ao
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6. [18 points] Determine whether the following series converge or diverge. Clearly
explain why.

. - { _
n AN JRPRY ————;;* = 5, Eo
(a) EOBUDTFTTQ U S A

WMW/%V\MMMM

© \

® XA - = TF e as—m) GRS

n=1n"y/n w=( W —_

/?WZWMMP:&>/

(©) DEI (2n)! ()

P, e @C“‘”))‘-C%)mi
=TT Gl (3)°

S——

= A Qmu)(avm) <) +0 > 2s

W\ = 0>

p
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7. [12 points] Find the radius and interval of convergence of the power series

® —I
) 113_+T (x + 1)® . (Do not check end points.)
=1

_ 2t vV+(
Qo O e at
: : - "
w2 3 x4
A - gl
) /Qm }/vg [+ .(X'H/ - Ll \)-(KH/:— | x4 <1
WSoo 227 L T - 3
—>  [x+1/ <3 — “3<X+‘<3a@m
T
8. [10 points] Find th f the series 3 —
[10 points] Find the sum of the series 2 137.5—1-1:2
\ | | | \
= + -5 + -3, + = +--
32! 3t 3, 3t R
_7:_;, _l,r\_‘, __l.——-LJf’-Jf | + }
303 L3 3 3
7
705 [H/@/ Le) e
l 2 A 2 2 |
2 o2yl 2,20 2y
e — + - - | =
3 a, \'2(,;”, J N 3 (s 1S S
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9. [26 points] Evaluate the following double integrals.

2 X 2
94 Y=

@ [ f yx-y)dydx :3 - v
00 ‘g’iQf__\,{/ | Y-

X
o

S

4 2

® [ f xsin1 +y°) dy dx
0 v

2

:3 3 XMQ@(?MJ;

o] o

2
- SO éjMC(-Lj’Sj

2

x=Y*

xeo O
Y S: WqMO#Yb—) >

- 1 L (o) \::

-1/ B )
=~ e 33 Qoa{/
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O———Mf-l—}—Q/——" Q_[ —

E: =X fax — X L X* )

10. [26 points] Solve the following differential equations.
l,
@ Ty ey = c’('xYl: AXY = Y —=
2
X=X | 27<—
RAX- —
€ Y \(C \( Ja J —>
,Q/v\{\(} w o }
- S IS X - X
Nz Ce¢ge
(b) xy =2y =xInx, y(1)=0 B
L, g o~ R AN X
X . — -2
*(;/Y« fax = yaha= T e - X -
AV - ax Ty = Xk —
/| S X l C fax
— Y/ - : — Yz —
D LXL )~ X o x ¢ ) x* 9\?(
- AV = L K
<5L)Q— %_/Q’V\x/ x&
— |
| - 7
T — Vo=
Hon X ﬂ“)( , x)
{ sﬂz\/\x A - '/Q’V\x,i. + C —
SERE * S S x 2 TE x X
= ——><}1M><v><+<z>< Y(pl=o —
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11. [_(1,;— points] John is supposed to learn 1,000 French vocabulary words, of which he
initially knows none. Suppose that he learns these words at a rate proportional to
the number of words that he has not yet learned, and that he learns 150 words in
the first 5 days. How many days does it take him to learn half the words? (Let N
be the number of words learned after t days.)

Nlo)= 0 perm
fi’\_): KC\OOO"N}' N(SJ:“’ON"’\J‘Q

IX

1

3 \ AN:BK&—’\’——-» —-/QA,\\looo——Nl':k“E—PC, —
{ooo~— N

fn [1o00= N| = ~ ke e —

..K—E-(—Q‘ —K{'
(ooo— A) = c T Ci@
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12. [13 points] Use any method to find the 3rd—degree Taylor polynomial centered at

1 - { -2
c=1 fOI f(X)=2—)'(—:—T: (;ZX"‘/ \—P(?(/Z '&C&X-—l)
I AR / - / —P(h)( ‘)
&)= Flax-1) X )z -qy5 (ax-1) L An= —
J ) y 4 n |/
{ 1\ ’
a,= ¥zt a=F0)=-2 4 X0 _ 5
ui 2 l, 7
aA. = ¥ (() - \_ﬂ - =5
3 3 | - 3 - LN
\ 2 5 ﬁ
1\ 0,6)= 1 -2 (1) + Alx=1)"= 7 (x-1)
e // |
1 3
13.  [13 points] Approximate the definite integral f xe * dx using a 7Tth—degree
0
3
Taylor polynomial for f(x) = xe * . Express your answer as a fraction.
X A Ki e
- 2 X
- |4 X+ _X/+ > L B g
< | ) © 2| /
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14
14.  [)Z points] Use the method of Lagrange multipliers to minimize

f(x,)’,z)=x2+y2+z2 subject to x —y+2z=3 and 3x+y—z=0.
_ 2 LA 2 _ _ _ _ ,
F_(x/\{/ %, Iy )\) X Y +2 -/A CK Y+ < ?J A (3><+\( _gj

Pz ax-pm=3a =0 Ax+ A -drz 0 = Az ZX+ LY

-

L,z 2 - A ZoO
Y\L/U\ Y422 —A 0 > Az AdY+ 22

v :

th R‘Z’*Q/A%»/\:O 7
Lo ly .

E«:‘X+Y~Q%+3:o Xty dY v a2

- \ x+ =AY +42 -
T T 3IX- =
A X Y*F% 6 - X—= 7Y - 4 Z = o

. X+ - 22="3
“IX-Y + <&£= 0O

—QY«@%:’f'% aY+22= |
g+ 72 =T

-4y+ 7€ 1)
nz=( — \ﬁi\/
o - - >
R *Q/Q/%yz); Lytar = Z
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Appendix —— Some formulas you might use

-I%i=1+x+x2+x3+x4+-~- for -1<x<1,
x2 3 4 x5

In(l+x)=x—Z5+5 -5+ —.-- for -1<x<1,
x x2S it
€ =1l+x+ar+gr+grt+- . forall x,

S0 x5
sinx=x—3—r+§r—-7—r+g—r—--~ for all x,

x2 x4 x6 8
COSX=1—T+F-—6T+§]-—"' forallx,

2 3

4
+k(k - 1)(1‘4; 2)(k — 3)x + .- for -1<x<1.



