Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Final, Spring 2008 — Problem 1

(a) f4)=0+148=9. f'(x) = cos(

(x) = :r—4)—sin(x—4)—|—%, ff4)=1+1=2. f"(z) = —sin(z — 4) —
cos(x —4) — 32 f1(4) = -1 — 1=-4

To(z) =9+ 2(x —4) — £(z —4)*|

(b) T5(4.1) =94 0.2 — £(0.01) =|9.194375 |

(c) f"(z) = sin(z—4)—cos(z—4)+3275/2. On [4,4.1], | sin(z—4)—cos(z—4)| < 1and 3275/ < 525 = 0.046875,

so take M = 1.046875: o
|f(4.1) — Ty (4.1)] < 5(0'1)3 ~|1.75 x 1074,




Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Final, Spring 2008 — Problem 2

(a) cosu = ¥ UL with u = 2% 1— cos(a?) = ¥,5, S

(2n)| W Divide by .’,Ugl

(_1)n+1m4n—3
(2n)!

@) =3

n=1

(it gives f(0) = 0, matching the definition).

r 2 n z°
2 24 720

(b)

(c) The cosine series converges for every real number, so this series converges on | (—00, ) |



Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Final, Spring 2008 — Problem 3
(a) ]@ =(2,-1,3), ﬁ = (—1,1,—1), normal ]@ X ]?}% = (-

2z —1)=(y—0)+(2-2)=0 = [2v+y—2=0]

(b) proj PG = Iﬁ%‘é 1,-1) = (2, -2,2). The rest is (2, —1,3) — (2, ~2,2) = (0, 1, 1), which

is perpendicular to P—f{

‘1@ (2,-2,2) <o,1,1>‘.




Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Final, Spring 2008 — Problem 4

(a) F: normals (2, —2,1) and (1, —1, 1) are not parallel. (b) F: dot product 2—4+0= -2 0. (c) F: only @
(b—¢) follows. (d) T: both have direction (—3,1,4) (and they are different lines). (e) T: (1—t)—t—7(447t) =
gives t = =39 (f) T: (2,-8,3)-(—1,—1,—2) = 0, and (2,5, —4) is not on the plane. (g) T: @-(bx¢) = (Axb)-
(h) F: the right side crosses two scalars, which isn’t defined. (i) T. (j) F: e.g. the z- and y-axes are both

perpendicular to the z-axis.

L
3
C.



Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Final, Spring 2008 — Problem 5

(a) x = (1 +cosf)cosl, y = (1+ cosh)sinb.

d d
d—z = —sinfcosf — (14 cosf)sinf = —sin O(1 + 2 cosb), d% = cos 6 + cos 20.
% = 0 when sinf = 0 or cosf = —%: 0= 0,7‘(,2%, 47”. At 0 = 7 also % = 0 (the cusp at the origin, not a
. . _ 2 4
vertical tangent). Vertical tangents at |0 =0, 57, 5 |
(b)
1 /7 1 /7,3 cos 20 3T
A== ["qa Zdezf/ S 49080 _ |37
2/0 (1+ cosf) 5 ), (2+ cos 0 + )d@ 1

(c) V:ffRydA:f(;r/2 11+C050rsin67“d7“d0: J/QWSinﬁdG. With u = cos6:

1 W)t
V:;/O ((1+u)3—1)du:;[(1+4)—u};: %




Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Final, Spring 2008 — Problem 6

(—m,0) corresponds to t = w. ' = cost — tsint, y =sint + tcost, " = —2sint — tcost, y” = 2cost — tsint.
Att=ma' =-1,9y =-ma" =m 1y =-2

e 24 rot_ A+ 22 ~ 3.02
(@2 +y2)32 (14 x2)32 " 2 N




Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Final, Spring 2008 — Problem 7

Reverse the order: ()§:r§2,0§y§4—x2isthesameasO§y§4,0§x§\/4—y:

4 e?y 4—y 4 e?y 4_y 1 r4 68—1
xdz d :/ ~—d:f/ Yy = .
0 4y/0 V= lha—y 2 Y72 1




Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Final, Spring 2008 — Problem 8

M’(a) —

2 r2ax ,q 1 2 1 1 2 1
M(a):/1/az (x+y2>dydx:/1 {a-l-%—%}dx:/l <a+%)da@:a+%.

In2

2a?

=0=

a =

In2
2 0,589

In2

(a minimum, since M" > 0).



Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 126 Final, Spring 2008 — Problem 9

Maximize P = zy?2% with  +y + 2z = 100. Using In P = Inz + 2Iny + 31In z and Lagrange: % = % =
so y = 2z, z = 3z and 6z = 100:




