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

Math 125 Final, Spring 2024 — Problem 1

20t — 2922 + 122 + 1 1 1 1,1 1
(a) Long division 22+ dw x T+ +x2+4x,an x(x +4) 4(37 x+4)
X

%1'3—41'24-31‘—!-%111‘ ‘—l—C.

r+4

(b) 22 + 6z + 1= (z +3)% — 8. With x +3 = v/8secf, [secdf = In|sect + tan|:

ln‘x—l—3+\/x2—l—6x+1’+0.




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

Math 125 Final, Spring 2024 — Problem 2

(a) By parts twice:
z2cos3z  2xsin3z  2cos3x

3 * 9 27

/xQSin&”cdm: —

4
From 0 to 7 (cos3m = —1): (%2—%)—%: %—2—7 ~ 3.142.

(b) Let u = \/z, do = 2udu:

V392 V3 9 L uvs
/0 mdu:Q/o <1—u2+9)du:2{u—3tan 7}0 =|2vV3 -7l




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

Math 125 Final, Spring 2024 — Problem 3
From the description: f =1 on [0, 1]; line to (2,2); line from (2,2) through (4,0) to (5, —1); lower semicircle of
radius 1 centered (6,—1) (bottom at (6, —2)); line from (7,—1) to (8,1).
@) g f=1+4%2+2 — 5 =[4]
[2,4] [4,5]
(b) ¢'(x) = 3/(3x), 50 /(2) = 3/(6) = 3(2) =6},

¢) [[f=—(1+47%) (unit square plus a quarter disk, below the axis); 8 f =0 (the line goes from —1 to 1).
6 ] 7

—(1+m7/4)
A . ————= =~ | —0.893 |
verages 0
(d) The sum is a Riemann sum for f57 f(t)dt = —(2 + %) ~|—3.571|



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

Math 125 Final, Spring 2024 — Problem 4

Measure distance fallen d(t) from the top. d” = 9.8, so d'(t) = vo + 9.8t and d'(2) = 20 = vy = 0.4 m/s. Then
d(t) = 0.4t + 4.9¢2.
The building height is d(5) = 2 + 122.5 = 124.5 m. The window is d(2) = 0.8 + 19.6 = 20.4 m below the top,

so its height above the ground is
1245 —20.4 =|104.1 m |.



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

Math 125 Final, Spring 2024 — Problem 5

Area of R: fOS 2 Bdx = % . 8%/3 = 12. The line y = bz meets y = z/3 at x = b=3/2; for the answer below that
point is past x = 8, so on [0, 8] the line stays below the curve and the part of R under the line is the triangle
2 bx dz = 32b. Set it to half:

320=6 = |[b= 2|

(Check: at x = 8 the line is at 1.5 < 2, and they meet at = = (16/3)%% ~ 12.3 > 8.)



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

Math 125 Final, Spring 2024 — Problem 6

2 2

The curves meet where 4o — 2° = x: x = 0 and = = 3; on [0, 3] the top curve is y = 4o — x~.

(a) Shells about z = —1 (radius z + 1, height 3z — x?):
3
V= / on(x + 1)(3z — 22) da.
0
(b) Washers about y = 4 (both curves lie below y = 4; the outer radius goes to the lower curve y = z):

V= /0371[(4 —x)? — (4 — (42 — x2))2}dx.



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

Math 125 Final, Spring 2024 — Problem 7

(a) The region’s height at z is 5.
[z Ede 2(1-1) 2 2a
xr = = = = .
[ Zdax 1-% 141 Ja+1

(b) As a — oo, T — [2] the centroid approaches (2,0).



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

Math 125 Final, Spring 2024 — Problem 8

Put y = 0 at the cone’s tip and pump to the top, y = 8. The radius at the top is 4.5 m.
Cone part, 0 < y < 3: radius 1.5y. Cylinder part, 3 <y < 8: radius 4.5. Each slice is lifted 8 — y m:

3 8
W= 98007r[/ (1.59)2(8 — ) dy +/ (4.5)%(8 — ) dy| = 98007 (116.4375 + 253.125) ~ | 1.138 x 107 J |
0 3



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

Math 125 Final, Spring 2024 — Problem 9

T

1+ e”

Separate: e Ydy = dr = —e Y =In(1+e%)+C. y(0) = —2: —e? =In2+C,s0 e Y = e2+In2—In(1+e%):

y=—In(e? +1n2 —1In(1 +€%)) |




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

Math 125 Final, Spring 2024 — Problem 10

(a) Net outflow is 1.5 L/s: V() = 100 — 1.5¢.
y .

(b) Only salt leaves, at concentration :
dy 3.5y
LS 0) = 10.
it~ 1wo-tse YO

7/3
321n(100 — 1.5¢) + C, so y = 10(10G5:3) " At ¢ = 30:

(c) Separate: Iny = 7
y =10(0.55)7/ ~[2.478 g|.



