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1. (2 points per part) Each of the following multiple choice problems has one correct answer.
Circle it. You do not need to show any reasoning.

(a) Suppose |a x b| > —a-b > 0. Then the angle between a and b is between...
(i) 0° and 45°. (ii) 45° and 90°. (iii) 90° and 135°. (iv) 135° and 180°.

\f -3«°t>0, +hen a’-§<qso 0 s obtuse,

\i‘\|£lsm >—Iz1lt\<osej so ta(0)< ™|

(b) Suppose proj,b = (1, —1,1). Then b could be...

F"°J<| ||>< h = i<_\‘j-}—;<' L= 1) e X‘})*?%)

(c) The intersection of the hyperboloid z? + y? — 2% = 1 and the zy-plane is...
(i) a line. (ii) a circle. (iii) a hyperbola. (iv) the empty set.

-—

x2+‘91‘ 0| J

(d) The surface z = f(z,y) = 2* + y* — 3z — 3y has a local maximum of...
(i) f(1,1). (i) f(1, =1). (i) f(=1,1). (iv) f(=1,=1).

f"(x‘\’)agxl -3 'Pxxl’j'g) bx SLWH Lo'rl Lc. negahie 7
[, 6= 353 “Qn"sv*‘;5 ]

(e) A lamina occupies the disc z? + g?ﬁ 1; and the density at (z,y) is p(z,y) = 2+ y? + 2.
The center of mass of the lamina is...

(i) at the origin. (ii) on the z-axis. (iii) on the y-axis. (iv) none of these.

'a(* 7) f(x ~y)
§\Cn mete ¢ Rut f(",y) r (—x 7)

abevt Lok axes
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2. (4 points per part) For each part, consider the space curve of the vector function
r(t) = (* + 1, cos(t) + 4t, 3t).
(a) Find parametric equations for the line tangent to the space curve at t = 0.
F(2)=L4 1,
(D)= {2 -5 (DM D
#(9=25,13)
x= |

VW= +Ye
2 =3t

(b) Find the unit tangent vector to the space curve at ¢ = 0.

S/ \L T <o | 43
T( 3-\ ‘?'(o)‘ i W ) <O’ >, S>

(c¢) Find the curvature of the space curve at ¢t = 0.

?"(t) - < 3 -<°3(t)/ 0>

#1(o)= 37,5

F ()= 0 Y DR ABC3, 6T
.- |36 [ ror

-

Loi)? X
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3. (6 points per part) For parts (a) and (b), let S be the implicitly defined surface

zcos(z) + ¥’z — 2%e¥ + 20 = 2.

3 N—

0 =
(a) Find 6_223 for points on S. X

2 292 _ v = 2'2;
cos(2) ~ X sin(2)3x Y o TX€7 T Ix

cos(z) - 3*"-7 = %Q;(’ + xsi..(z) -f)

J

12 QoSéZ) ~ dxe

X Fxsl-\(i) - vz

(b) Find all intersections of S with the x-axis.
—
\3=0, 2 =O‘\

X-Xl+20:o
x -x=20=0

(x - §><X+'f) =0

x=5 or ~1

(’5‘/ oJo) % (-, ojo)
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4. (14 points) Let D be the triangular region with vertices (0,0), (0,6), and (3,0).

Find the absolute maximum and minimum values of f(z,y) = 2 + xy — 2z on D.

(1 Cri‘flc«l Fo'nﬂ’s‘
(0,5) x("‘;) QX“‘lJ =2
'LJ(XJ?) A=0 ‘/202) 5 & Ceitp
(39 >
Po'm'fs Jo CLecl\ Bﬁ.vﬁiq—‘l g)
ot % f(0,1)=° Lef: x=0 (057-
P+ -r(Oa) ()
£ (g6)=0 e i
Vertices ‘F <0J0)=O Ro‘l‘hm =0 (0<x<3)
( (3,°>=3 -F(x°) X =2
ceit. s '(:\ (|JO)=" ‘?()t) 2Ax-2=0 - check (l 0)
on bovndury £ (312)_“1 T°I' .~.f.-r 3-6 =ax (O ><s3)
£x £-2%)= 5> +x(6-2)-ax
= —x +lix

F1)= ~ax+¥=0
x:QI 7 = 6"2(1) =2
G cleck (29)
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5. (6 points per part) The two parts of this problem are unrelated.

(a) Evaluate the iterated integral

2 1
35— 1)dx dy.
/O/gycos(x Ydx dy .flx

ReVerse ordes : 1 2
x=A

“) /x:%(—)\a:lx So S;J Cos(xz-')ﬁdx = [: (—% f c-s(x3-l)) dx

2

! ‘ o T°
/! O S )xlcos(xg‘DOlX = S‘%‘ cas(u) du
=

(b) Find the volume of the solid under the plane 3z 4+ 2y — z = 0 and above the region
enclosed by the parabolas y = 22 and = = 3%
L) 2% 3X+ly

9, ¥ S _—

v o=l L Jdx
0) 17 5 S (?)X-\-ly) J;a(x
x o %2 -
> |X ; s
=S(3x7 +95:( dx
° y=x1 )
| € % 1. 2.3 1_Lx
3 Y - [ = T X X
=S (3:/1*)(_3)( _)()Jx -(5 X 2. .
0 ¢ 1.3 V3
=377 T
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6. (12 points) Set up and evaluate a double integral in polar coordinates to calculate the area of
the region between the two polar curves r = 6 4 2sin(36) and r = 3 + 2sin(30).

\J AT G+Asin(39)

Amﬁj S 1 rdedo

X o 3+ Ds;,.(ae)
LW - r=6+251,(38)
e
d r=3+ns:q(3e)
Aw . 2
—;.‘:';.'S ((é*ls;..(%@j) —<3-\-lsi., (39>)>0'e

O

%Sh(’s g+ J‘fs;.(w) *‘lsi:{‘se) ~9-)2s(3 9)‘ 7573(39) d6
° L
) %Sm<37- ) ]lsiq(39j)JO - _:'{<:)79- L’Co5<36>>1

° (o)

= %—(S"hr -4 +'f) =LA

"
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7. (7 points per part) Let f(x) = e* +1In(1 —z) — 22.

) Find the second Taylor polynormal Ty(x), for f(x) based at b= 0.

-F(x) elx-&/»\(lx) x £{o)=
[()e2e - e -ax T
F'6)=Y4e™ - az-2 £l

T;(x)§ |+ XX

(b) Find (and justify) an error b;und for | f(x) — Ty(z)| on the interval [—0.5,0.5].
m AxX )
'F (x)-‘%& ~ (I~x)! {w{’&){.‘. Be +16 on [050.5]
\ ] —)
{Fe L6 M=Be+l€ werks
(oTl\Qr anSwers art fﬂ's‘ ll@

Lvr -[‘m(‘-) is net = V“"’I M)

+2

3
< (R() *

GRS
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8. For this problem, you may use the following basic Taylor series:

o© g2kt o Y2k o0 ok <
sin(x Z 2k+1 cos(x :Z Zk_ :Za:
k=0 =0 k=0 k=0
1
' Fi he Tayl ies f = = 0.
(a) (6 points) Find the Taylor series for g(x) 1592 based at b =0
Give your answer using »-notation and list the first three nonzero terms.
L
1-x Lo
IR
k
T 4
H-Y% N
lx—) “1‘_7" -
2 Y
o2 3|
v 2093 «x =.'_-.l X [Eee
Heqd k+) q 6% e
X kso Y
ts) Find the Taylor series for h(x) = arctan < ) based at b = 0.

Give your answer using Y-notation and list the first three nonzero terms.

NO L e

|+ 2 q"z H49x*
k k :lk

6 _ & 60
H+ax é T

L-
r L L 20
Lo T 26 DIx |6 IR P

""“‘(—)5 S '-|“*'(2L+;> LTI TTY

(c) (3 points) Find the open interval of convergence for the series ypu found in part (b).

(oh\lfr)-(_,s e “lexs<] -1 < A <,
I-X JI.TL' "‘
ho CLQ\JQ a —i Z XQ< _i
- 1 9
LX‘-’ 2 \’_J
[ Y oy -9x . “\"“‘7'5
— 3 ConVeraes ‘Fw Y ’ -2 _3..
Y+9x j ,3—4;( < 3 -

n‘ul L 6. n r
hlc,\f){ ey S (ﬁ3_>
0 Q'\?Q ® % .5



