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

Math 126 Final, Winter 2008 — Problem 1

f(=1)=—1—-2+4cos(—7) = —7. f'(z) = 32% + 2 — 4rxsin(rz), so f'(—1) = 5. f’(x) = 62 — 472 cos(nz), so
(1) = —6 + 472

To(z) = =7+ 5(x +1) + (2% = 3)(z + 1)%|




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

Math 126 Final, Winter 2008 — Problem 2
gD () = 2ntle2e < 9t on [—0.5,0], so take M = 2"+1. Taylor’s inequality with || < 0.5:

n+1 n+1
g — Tyl < 2 (0.5) _ 1 .
(n+1)! (n+1)!

We need (n 4+ 1)! > 100: 4! = 24 is too small and 5! = 120 works, so .



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

Math 126 Final, Winter 2008 — Problem 3

Direction: (1,—1,0) x (1,2,3) = (—3,-3,3) || (1,1, —1). A point: y =0 gives x = 3, z = —1.

’w:?y—i—t, y=t, z=-—-1—t|




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

Math 126 Final, Winter 2008 — Problem 4

They collide when the positions agree: 2cost = 2cost always, and 2sint = 3 — 4sint = sint =

t=1.

Velocities: @ = (2cost, —2sint) = (v/3,—1) and o = (—4cost, —2sint) = (—2v/3, —1).

cosf =

U1 - Uy *6+1_

o1 ||ve|  2v/13

2v/13

5

~ —0.693.

1
2

first at



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

Math 126 Final, Winter 2008 — Problem 5

D = vt with v =100 km/h and ¢ = 50 s = 5205 h, so D ~ 1.389 km. Then dD = tdv + v dt:

50 1 200




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

Math 126 Final, Winter 2008 — Problem 6

The triangle is 0 <z <1,0<y <1 —x:

1 pl-a 1 1
m = / / 3e 22y dx = / e 2 (1 — e 33 dg = / (e — e 3e")dx
0 JO 0 0

_1—6*2
2

—e3e—1)=




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

Math 126 Final, Winter 2008 — Problem 7

Inner: fény e*t¥dx = e¥(y — 1). Then, by parts,

In8 In8
Iz/ (y—1)eVdy = |(y ~2)e*]  =8(In8—2) +e=[8In8 — 16+ ¢~ 3.354.
1



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

Math 126 Final, Winter 2008 — Problem 8
Normal at (a,b,c): V(2% +y%+22%) = (2a,2b, 2¢). Plane: a(z —a)+b(y—b)+c(z—c) =0, and a? +b>+c? = 1,

SO

’ax—i—by—i—cz:l‘.




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

Math 126 Final, Winter 2008 — Problem 9

U = (cost,—sint, 1), @ = (—sint, —cost,0). Then - @ = 0 for all ¢, so ar = 0 and

anN = ’C_I:‘ =.



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

Math 126 Final, Winter 2008 — Problem 10

Lagrange with g = 2%y%2 = 1 (z,y,2z > 0): 2z = X - 4a3y?2, 2y = X - 22%yz, 22 = Aaty?. Multiply by z, y, 2
anduse g =1: 22 =2\, y? = \, 22 = % Then %%z =4X\2 - X-/A2=1= X =273/T.

]z ~ 1219, y~0.862, z=~ 0.610\ (Mpmin = 2X ~ 2.600).




