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

Math 125 Final, Autumn 2023 — Problem 1

(a) 2+ 22 +10= (2 +1)>+9. Write z = (z + 1) — 1:

x2+2x+10—1n‘x+1+\/x2+2x+10‘—|—C’

/ z+1 / dx
——dr - [ ———==
J VE+1)2+9 Vie+1)2+9
(the second integral by x + 1 = 3tan 6, giving In |sec + tan ).
(b) sin Acos B = $[sin(A + B) +sin(A — B)]:

6 2
/%(sin6:c—|—sin2x)dx: _colszx — COZ o]




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

Math 125 Final, Autumn 2023 — Problem 2

(a) By parts, u = tan"! 2, dv = x da:

2 B 1 1 r1 2 1
[%tan lx}o—i/o ﬁdx:%—i(l—%):

1 _2/5  1/5,
Qe+D)(z+3)  2z+1  z+3°

N
DN | =

(b) 222 + 72+ 3 = (22 + 1)(z + 3) and

Hrgoé[ln 2;:_23}2 - %(1n2—1n%) _ |67 0.358.




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

Math 125 Final, Autumn 2023 — Problem 3

(a) By parts (u =t — 1, dv = e3ldt):

s(t) = / Ot — 1)etdt = 3(t — 1)e¥ — ¥ + C = (3t — 4)e™ + C.

s(0)=0=—4+C=0:|s(t)= (3t —4)e3 +4|
(b) v<0on (0,1) and v > 0 on (1,2). s(0) =0, s(1) =4 — €3, 5(2) = 2e5 + 4:

distance = [s(1) — s(0)| + [s(2) — s(1)| = (€2 — 4) + (25 + €3) =|2e° + 23 — 4|~ 843.0 ft.




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

Math 125 Final, Autumn 2023 — Problem 4
y = % . %(3:2 +1)V2(2z) = 22vx2 +1, so

L+ ()2 =1+42%(@® +1) = da’ + 4a? + 1 = (227 + 1)%

1 1 10
_ 2 _ 12,3 e
L—[l(Qx +1)de = [31' +:L‘Ll— .




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

Math 125 Final, Autumn 2023 — Problem 5

Put the tank’s center at y = 0; the top of the tank is y = 1 and the spout outlet is y = 2. Half full means oil
fills —1 <y < 0. A slice at height y has area 7(1 — y?), weighs 607 (1 — 32) dy b, and is lifted 2 — y ft:

0 2 2 3 4.0 19
/_16O7r( ¥2)(2 — y) dy Gon[ Y-t 4}_1 607 - - =[957 ~ 208.5 |




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

Math 125 Final, Autumn 2023 — Problem 6

a) Total area [ zidz = 32. Need [ zidr = € = 16 50 a = 16Y° = 245 ~ 1,741 |,
0 5 0 5 5

(b) SHELLS (horizontal shells, 0 < y < 16, from z = y'/4 to z = 2, radius y + 3):
16
V=1 2rn(y+3)2-y"*)dy.
0

WASHERS (vertical slices, outer radius z* + 3, inner radius 3):

v /0271_[(1:4 + 3)2 o 32}dx.



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

Math 125 Final, Autumn 2023 — Problem 7

This is a quarter of the ellipse %2 +12=1(a=2,b=1), area T2 =T

1 =

N

My:/jmh_ﬂgj’dm:[_g(l_afwr:{ Mx:/j%(l_xz)dx Lo 2.2

o 3

4/3 8 _ 2/3 4 8 4
- = = =_—" —, — ) |~ (0.849, 0.424).
/2 37’ 4 /2 3w (37r’ 37T) (0849, 0.424)

T =




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

Math 125 Final, Autumn 2023 — Problem 8
1 1 1.

y? —3y+2=(y —1)(y — 2). Separate with partial fractions T = 72 T

ln‘z:i‘:sinx—ka

y(0) = 3: C =1Inj. Near y = 3 the ratio is positive, so z%f = %esmx. Solve for y:

4 — sin x
Y= S (check: y(0) = 2 = 3).

T 9 esinz




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

Math 125 Final, Autumn 2023 — Problem 9

(a) y = 10e7°" and 8 = 10e73, so @ = 26/4) ~ 0.07438. Then 2 = 10e~°" gives

Inb 3Inb5

(b) v = —ay — 0.5 has equilibrium —%, soy = —% + (12 + %)e‘at. With ¢ = % ~ 6.722, set y = 2:

2+c 1. 12+4c¢
—at
= = t=—1 ~|10.27 d .




