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

Math 125 Final, Spring 2026 — Problem 1

(a) By parts, u = Inz, dv = 23da:

4

4 4 4
T = 1 z*lnx =z
— - | — - —dzx= - — .
L e /4 xdw 1 16+C

(b) 22 + 22+ 5= (z+1)? +4; write x = (. + 1) — 1:

1
/de— d—x:\/x2+2:1c+5—ln‘a:+1+\/x2+2x+5‘+C’.
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Unofficial worked solution — written by UWMathFinder, not by the instructor. Spot an error? Report it on the site.

Math 125 Final, Spring 2026 — Problem 2

(a) (14 2'/3)2 =1+ 2213 4 2%/3:

1 1
/ = [e 432"+ 2270 =148 +2=5]
0

2
-2
xim:—é—i—i—i—i (from x =0: B=3; 2 = —1: C = 6; x%-coefficient: A+ C = 1):
2(z +1) x 2?2 z+1

(b)

2
[—5lnx—§—|—61n(x—|—l)}1 = —51n2—|—g+61ng = %—1—61113—111112 ~ 0.467.
x




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

Math 125 Final, Spring 2026 — Problem 3

Let u = +/x, dv =2udu; x =4 — u=2:

©  3dz . t 6du . _uqt T o7 37
4 \/E(4+J:) _tlglo 2 4—|—u2 t—o0 [3tan 7} _3(7_7)_ 4




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

Math 125 Final, Spring 2026 — Problem 4
() [ = f+Jir=2+3=[5]

(b) With v = 22, du =2z dx: 7= f12 rf(z?)dz = %fff(u) du, so fl4f :.
(c) With u = 23, du = 32%dx: 10 = %flg f, so f18f = 30 and fff =30—14 :.



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

Math 125 Final, Spring 2026 — Problem 5

Height above the top of the building: h” = —32, h/(t) = vy — 32t. Passing the window at ¢ = 4 while falling at
96 ft/s: vy — 128 = —96 = vy = 32. So h(t) = 32t — 16¢2.

It hits the ground at ¢ = 5: h(5) = 160 — 400 = —240, so the building is 240 ft tall. The window is at
h(4) = 128 — 256 = —128, i.e. 128 ft below the top:

window height = 240 — 128 =|112 ft |.



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

Math 125 Final, Spring 2026 — Problem 6

Let z be height measured from the tank’s center (-2 < z < 2). The center is 1 + 2 = 3 m below ground, so a
slice at z is lifted 3 — z m. Its area is m(4 — 22):

2 2

32
2(4— 2%)dz | = 9800w -3 .
L 3
| —

0 (odd)
W = 3136007 ~|9.85 x 10° J|.

W = /_22 98007 (4 — 22)(3 — 2) dz = 9800~ [3/ (4 — 2)dz — /

-2



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

Math 125 Final, Spring 2026 — Problem 7

On [0, 27]: cosz — cos2x = —(2cosx + 1)(cosz — 1) > 0, so cos z is on top.
) 0p127/3 3v3
(a)A:[smx—%}o =§+§:T.
b) M, = 27/3 20 dr = . x sin 2z Ccos 2x 27r/3_7r\/§ 9
(b) M, = [, /" x(cosx — cos x)a:f[xsmx—i—cosx—T—T}o =0y — 2.
T T . . 2m/3
M, = f02 /3 $(cos? z — cos? 2z)dx = %(02 /3(cos 2z — cosdx)dx = ﬂ—smfx — —s”f””]o = —33:?.

(z,7) = (% %) - (%ﬂ - ‘f —é) ~ (1.228, —0.125).




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

Math 125 Final, Spring 2026 — Problem 8

Separate: e~ Ydy = 2e~tdt = —

1
7

e”W = —2¢ 4. y(0) = 0: —% —

—2+C,50C =22, Thene ¥ = 14e7'—13:

y(t)

—%ln(léle_t —13)|.




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

Math 125 Final, Spring 2026 — Problem 9

dA
(2)| = = kVA (100 — A) |
(b) Let u = VA (A = u?, A" = 2uu/): 2uu’ = ku(100 — u?), so v’ = 5(100 — u?). Separate with

1 1 1 .
20 ( 10—u + 10+u> :

1 _
100—u2

1 10 4+ u k 10+ u
1 =y
00w 27Y T T u

A0) =4 (u=2): B=F =3 A®9) =25 (u=05): 3 =3 = el = 219, So with R(t) = 3 - 21/,

— BelOkt

39t/9 _ 1.2 3.9t/9 _ 9.2
_ 2 _ . _ _
A(t) = 100( 2 S 1) (3 ST 2) (check: A(0) =4, A(9) = 25).




