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1. Parts (a) and (b) are not related.

(a) (6 points) Find parametric equations for the line through the point (0, 3, 2) that is parallel
to the plane = + vy + z = 1 and perpendicular to the line x =t,y =3 —t,2 = 2 4 2t.

D'we.cﬁl-\\ledbr b'$ ,\nt.. s ol'?l\?oml +o ¢

'Nomql vecter of Xiyptze|

LS

sDirectrenvecte. & x=t, :3-"5 2=+t <\,-,/ 1>

Direction 15 < L ‘/‘>K<l}-l)1>: <3/.|/-1>

x= 3t
=3-t

2_=3~- At

x= 3t
=3-t
1=2-1t

Parametric equations:

(b) (1.5 points each) Consider the quadric surface 2% + 222 = y2. For each of the following
planes, identify the trace of the quadric surface in that plane.

Circle one answer for each part. You do not have to show any work.

point line
i.rx=1
ellipse parabola
point line
. y=1:
E ellipse ) parabola
point line
ii. z=0:
ellipse parabola
line
iv. y=0:

ellipse parabola

pair of lines circle
hyperbola does not exist

pair of lines circle
hyperbola does not exist
hyperbola does not exist
pair of lines circle
hyperbola does not exist

l*zza:al
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2. (12 points) Find the equation of the tangent plane to the surface S at the point P(4,—1,5)
given that the two curves

ry(t) = (2% + 3t + 5,4t + 3,4 — t*)

and

2
ra(s) = <32, o s, 28 + 1>

are on the surface S and they intersect at the point P(4, —1,5).

Give your answer in standard form: Ax + By +Cz = D.
-\':((t)= <L|_, ‘l/5> at ¢ =-|
f(s)=<Y, s> ar 532
T«n ewt VELTOS ar@ Lo\'L n *“nJeat r,q“:
F‘l/(‘l:)=<"{-|;+?>/ "f/-3>t2> ?-‘|' -l)=<-l,'1’-3>
G2 HEHRD
Noemal vector : <—l) '1;3>x<°\):_% ;1> - <% "loj -_§:T_>
Z(x-4)-10(y) - F-(-5)=0
7()<-"|) - &O(a-}l) -Q"((z—S‘):o
7X‘20\a—3q2= -cl;l

7X‘QO\3—Q‘\Z: -q7

Tangent plane (in standard form):
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3. (12 points) Find the linear approximation for

g(x,y, z) = 4/ x? + y? + 5\/4y? + 22

at the point (3,4, 6) and use it to approximate the value ¢(2.97,4.01,6.04). Round your answer
to three digits after the decimal.

_dx I (316)= 2.4
I A% 3‘3(3114): 1.2

963 Y ¢)= 7O
[—(X,'912)= Q.‘f<x"33 e “.2(\3-'{) +3(z~ 6) +70
j@-‘ﬂ, ”l-°LC.0‘l) 2 | (.97 4.0 €.01)

= 2.4(-0.03) +113(0) +3(0.04) +70

= 70.1¢

Q.'i(x%} 4 lI.Q(\a-'{) +3(z- 6) +70

L(z,y,z2) = |

9(2.97,4.01,8.04) == +0.1¢ |

6
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4. (12 points) Find and classify all critical points for the function

1 2
fz,y) = —Zx‘l + 53:3 +day — 2.

'cx (x upf: *x%-b A +L17=0
B Gop= e =340 2973y
—x 4+ Ax  +8x=0

Q)((xl-lx -832 0
—x( X“i)(x"'ﬂ:o

V1l ol
%x=0® xS{ x3°
90 Y

3 e, prs COJo)J (-tg)/ (_QJ_‘,)
G ly)= =37
By Gr= 2
'Cx\absv):‘f
D(c0=O-l¢ <0 > saddle gt
D(lt%): g‘-l-]g >o/ Qx::‘ -Cva <0 - loc-\l may
Bé‘%“‘f)': H0-16>0, 'L‘K{";y<0 - ‘o(‘\' max

SqJ"Cft @ (OJO)
lo(ql max @ ('t?)

\eul merx @ (‘.'Q’"'D

Points and classification:
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5. (12 points) Evaluate the integral by converting to polar coordinates:

3
Y Afﬁ’i

J/ <\‘a= 3 x

accran ()=

3/2  pVo—a?
/ / 2zy dy dx
0 (V3)z T

AccosO r3ind

T 3 3
Sl S A < 0sOsin0drdO
™
3 o =3
& Y
Y \
=S C 0s9sin® ("{" ) 4@
w
3 r=0
~
S 2 2 (.Qcos0d0
= 2
1{ W= Sin©
dwz cos©d0
)
\ Q
3l wdu = % “]
= 2 :‘__‘%_
NS 2
2

i

3| 3):1‘_
':(( oM 16
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6. (12 points) Find the y-coordinate y of the center of mass of the lamina with density function
p(x,y) = x that occupies the region D in the first quadrant bounded by the curves y = z+2

Lé/andysz. . - .
\ <a?;;x* '“=S S x dy dx = S(‘A"\}”“ xm) ) dx
o 0o x*
g a
S _S(x ax-xt s (304 -—x”5&=§ Wy ¥
% A xed Ny 0
me Jartte ) 3]"" <—<x+=)x--x)
. o

= —‘i S (xs +‘le+le-xs)Jx

Q
a 1 6
x3+2x --‘-x)]

/i34

Y yx 3 .
32 cw)

=L —+%-—

"a(L' +3 s (4

M~ 6
- <%_)-Lt-3.zs

3°

.45

N
I
|
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7. For this problem, let f(z) = (22 — 1)%/2.

(a) (5 points) Find the Second Taylor polynomial, T5(x), for the function f based at b = 1.

(X\ CQX l) A 'F(l}:(
)= 5(27(-]) §'()=5
C"(x)= Is(ax- n)“ £UN=1s

|+ 5(x)+ oG

Th(x) =
(b) (4 points) Use Ty(x )to approxmlate the value of 1.04%/2.
. 0‘15’ (ax-1)" A
\.0‘1 :lx-l
= |.0ad
. 0\.' J(‘(lol)NT (1.03)
=] +5(03) v 2 S (03) |.103

1.045/2 ~ _ | | 03

(¢) (5 points) Use Taylor’s inequality to find an upper bound for the error in your
approximation in part (b).

.rm XB: s on E'/ /.OQ] 'TL\S -'s 3.10’(51' \JL(!\ X:I
AJax-) g
!
M= 5

3
?(x\-T,(A' < - = (,oa) - 0.000°)
( larjer Lovads ok u/ Jugﬁ-ﬁaﬁw‘)

0ol
Upper bound: 0.00
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8. For this problem, let f(x) = [ 328

+ z sin(22?)

(a) (6 points) Give thepr_‘[:aylor series for f based at b = 0 using one s;)gma 31gn

= X Sia(x)= LR x
|- x Lg; c , keo (k)]
J,x-,o;b( \Lx»lx aksl ckiy
. k_k_6€k 3\ C- X
[+3x® éf’o > (23 u:zo Cawl'
.x" |‘ ksl Gl(i-'f

X

+ (‘
A 2{ gk 61t Xs...(axg) 2 (aw)'

k)

Ve Q
S 3+ e )

Taylor series: =0 |

Ck+Yy

(b) ( 3 pomts ) Find the largest open interval on which this Taylor series converges.

i X©  Convers R dex<l Other trancformations are ierelevant

é
1“ -‘3"’ (T series for  siar Camerges ew-)"‘l"*-)
-] <-3x"<
-1 x%<d (\)-l ~ >
K3
3 Interval: _ f
(c) (5 points) Fm(jof (1000)(0) (i.e. the 1000thkderlvatlve of‘ t 0"< y
J X Term dr - ( 3 * L+Y4=]oo®
NQO 3 é( ) 3+ (&"*‘)’ —-)661‘: 99 ¢
33 =16€
(y“# >g“° -
333! Q;g 3 -P ( |ooo)(o)
By defn & T series 5’“ v 3330 T Y YY)
l 333
16€ <
saoong) |ooo] (3 + 333)




