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1. (12 points) Find the equation for the plane that passes through the point (1,2, 4) and contains
the line given by x = 2t, y =3 — t, 2 =2+ 5t. And give the z-intercept of this plane.

N .

Plane contains ((1,234) & (0,33) 1 contains Vecrs <—\, l,-a>
Alse contaias dic. oF | ne s <Q,~', 5>.

Noemd vector is orl. 7o beth <— J ‘,‘:>"<2,",5>=<3, (/-|>
?)ant \I/ hormql ve ctor <3' L‘l> T\\rov]L (\flﬂ)‘.’
3(x-'>+(g-2) -(z-4)=0
J
X Y -z=|

x-in‘\'er(tlb"’ . l‘a-z=o

1
Ix=|— X= 3

dx+y-zs|
Plane Equation:

|
L6 0)
z-intercept: (x,y,2) = ( 3, 0
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2. (12 points) Let a curve v be the intersection of the plane Ef—l—z = 1 and the cylinder 22 +y? =1,

Find the points where v has maximum curvature. )
& (x)= <cos-5 Sint,

‘3= snt
L Z=|"‘J =|-simt ‘-.‘-’(t)=<_ $inT, <O ST, -<os~t>
o 55
F) =0, 1, ‘>
l ".‘IZ:'.')I:J_"_B;-MQS%"’COS’* = J l+cosat
BRETEIARY
Ja

= . a
K < \+c°;t 3/ \qr]r.sr \JLM deaow. 18 qulk,ﬂ —cost=0 T

3T

——

=X
1 or l

‘(i (F{): <OJ ,/0
G ORI

(01 (013

Points: (z,y, 2
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3. (6 points per part) Parts (a) and (b), consider the surface implicitly defined by the equation

z(cos(2) +2) = 2% — ¢°.

(a)

L ._9d2 __
%(COS 2 +Q) - Zf)nl_g%‘: aAxX _——i—((osi-l»l)‘ Z5a2 aa = Qj

it

2z P W
?3—3_- COSQ*Q'ZSL\?)':QX —g—g-(COSZ*Q 250\?) gy

A X

0z  cosZH+A"RSsia

02 cos2+A-2sing
dy

(b) Give the linear approximation, i.e. tangent plane, to the surface at the point where
(z,y) = (1,1). And use this approximation to estimate the z-coordinate of a point on
the surface where (x,y) = (1.01,0.98).

\When X='J=’ - 2(@:342) =0 220 (Cosz*l 18 'R-""O)
2 __ 2 _ 2 90 . 2 _ =3

- =

X [+ 2 3 3y |42 7 3
L(’S ‘9)-.- %(x-)) - -:-(3-1) +0

L( I.O\/O.'TY)= —%— (001~ 3 (-0.03)= 0.03

L(xp= 3 6D 3(p)

Linearization: d

0.0

=
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4. (12 points) Find the dimensions of a rectangular tent of maximum volume such that the sum
of the lengths of its 8 posts (above the ground) is 36 m.

To receive full credit, you must justify that your answer is indeed the maximum.

Won‘t ™ MaXim Ze \/:'- Xyl N Yy
x -
(onstraint Qx+33*"’z=36—)2=q~ 3T -é.- :
X 2= Gy - x-SRy
Lex ’F().(’y)-‘-vt xy(ﬂ"&' &>- X? 2 g Y y
3 ‘.
1) =-L=0
Domain: x29 Y20 z=9-3x"1y20: g >
>
- > x
Nore: on Lo\h\J-v?" X'\AI or 215 Zero, So l '3

\]o\\lm(,<0. So max Caanor LQ o Loan‘ry.l Musr LQ at crit P'f,

Qx <>_g\33= q\a‘xg‘ ’;T‘Jl ’0% Siace X#0 and y#o max

We Can SA‘Rl)' dhvide l?« X or 9

(a(xl\a} Ix-3x =%y =0 [J

This s 'tLg o:_lz crit PT- ot On Lw-\duzr

So iT$ Yhe max,

X=6€ m y-’&n z2=3m

Dimensions: __|_
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5. (6 points per part) For the following problems, set up an iterated integral as described.

You do not have to evaluate the integrals. Just set them up.

8—3x

(a) Reverse the order of integration of / / sin(2?) dy d.

(8—=)

3 3
S S S'\n < X:) JX d
Integral: = 3‘-'033.‘1

(b) Write a double integral for the volume below the cone z = (/2% 4 y? and above the
paraboloid z = z2 — x + 2.

i
(Hint: convert to polar!) ‘\, [

ln‘l'el'Su't'\m : P.\.\,.
X -)(+y —>C*=

= =rces@ > T = | +cos0

4. |
He’:ﬁrﬂ jxa_*f = (xl"x"}ﬂ . S

:Lr—rai-rcose) \_j\)

— v

Aw  |+ces®

g [(r ..ra-l-rase)r d- d e
(o) 0

x‘*\a

Integral: __
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6. (12 points) Let £ be the lamina whose shape is the triangular region with vertices (0, 0), (0, 2),
and (1,2), and whose density at any point is proportional to its distance to the y-axis.

\S Find the center of mass of L. &l
AN
(0,2, (,2) f(",‘d)-’ k{xl
tgz-’lx (C an :]\)81‘ use. f(>57):x te Q-\J C.O.M. Lere.)
DX =4 . .
) . o N & ] L
Mass "'-J‘ .‘\Qx JXJJ: XO(TX)]-;JJ- 0:33_4:- 1 0 :
.3/:l 2 e‘a-l_ 2 3 ) —‘al]l=
Moments M = *Qo'ﬂ’rj(?"?’)] = S —;a;{—d;] '(‘16 ) .
0 X=0
x=4 . Y 2

0O © X=0
| L
ter 0V masg s — T L
Cen m m 3 3
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7. For this problem, let g(z) = (3 + x)*? and consider the Taylor polynomials based at b = 1.

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

(=™ I 3, _
3[’() _(3”() 2 3 (’) =

Jv(x) +(3 ) A j"( )=

2 2
- F+3(x-) ¢+ F(X”)

) (4 points) Use Ty(x) to approximate the value of v/4.43

TR - (e

j(u)'x T.(14)=B+3(Y == (o) = 1.23

ViF~ | 123

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

|3

‘ar oSt \"h X 18 SM“”QST

8 J(3+x)3 \mr'ul [L'.‘l]}c». use x=):

3
M= T
3
l 3
_— . )| = 05
e'r"ol‘i 6 €|1 [l-l{ )) 0.00

0.0005

Upper bound: _




Math 126, Spring 2024 Final Examination Page § of 8

16
8. For this problem, let f(x) = P (2x)
—x

(a) (6 points) Give the Taylor keries for|f based at b = 0 using one sigma sign.
k ak
-,)

cos(x)= é‘) Cal)]

0
M?
s

Lelqgo lx > x k Qak x:lk
o = x" <°5(3~’6 g(
Y-Yx > £l ko (Al
leg 1K Yottt
B ) SC(’
RY G cos(Ax ()]

T
x -
m
"
>
gMg
-
X
d

—
oN

A (
BRI B )
X keo Taylor series: I '1 (3 ,‘)!

(b) (3 points) Find the largest open intlerval on which this Taylor series converges.
-| <4 X<

X

F‘_ con‘lerju ‘F«-
1-X
—> X/

-]( ——4 (
a <;( J/ interval: ( Q 2)

(¢) (5 points) Find T5(x), the third Taylor polynomial for f based at b = 0, then estimate
the value of / f(z) dz by replacing f(z) with T3(z).

o ke L2

Tow,]or qres from pot {q): |O~—|| x ~l~ "{ny +. 3)
T3 (7‘) (l nore q" Terms \-I/ exponeat >
]

S ((x)dx~ glOO-ux"“)Jn()ox_ _;1,(3)]' - %




