Name: Caleb McWhorter — Solutions
Spring 2018

Problem 1: Integrate the following: J x*vVx—1dx
Solution. Letu=x—1 <= x =u+1. Then du =dx. We have...
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Problem 2: Integrate the following: f

Solution.
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Letu= ?X Then du = B dx < dx = 3 du. Thus, we have. ..

Problem 3: Integrate the following: J

dx 1 dx 21 du 1 1 3x
==| ——=="-= = —arctan(u) + C = —arctan| — |+C
Ox?+4 4] (P41 3 4) w2+l 6 6 2

Problem 4: Integrate the following: J x3v/2x4 45 dx

d
Solution. Let u = 2x* + 5. Then du = 8x° dx so that dx = 8—113 Then. ..
X

Jx3v3 2x4+5dx=J)(gu1/?’d}—:a,z1 u'/? du=
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Problem 5: Integrate the following: J sec tan® 6 d6

Solution.

fsec@ tan® 0 d6 =jtan29 -secO tanf df =J(sec29—1)~sec9 tan 6 d6

Let u =secO. Then du =sec tan6 df. Therefore,

3 3

Jsec@ tan® 9d9=J(sec29—1)-sec9 tan6 do =J(u2—1) du=%—u+C: sec’ 6 —secH +C

Problem 6: Integrate the following: J e?* sin(2x) dx

Solution.
u dv
sin(2x) e>x
2cos(2x) e_
L 2
—4sin(2x) e_
4

1 2
f e?*sin(2x) dx = Eezx sin(2x) — Zezx cos(2x) —J e?* sin(2x) dx
2X o3 1 2X o3 1 2x
2| e**sin(2x) dx = Ee sin(2x) — Ee cos(2x)

1 1
f e®*sin(2x) dx = Zezx sin(2x) — Zezx cos(2x)+C

e?* sin(2x) — e cos(2x)
4

+C

f e?* sin(2x) dx =
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Problem 7: Integrate the following: J cos 6 In(sinf) d6

Solution. Let u =sin 6. Then du = cos 6 d6B. Then

f cos 9 In(sinf) do = f In(sinf)-cosO db = J In(u) du

Inu u

u

fln(u)du:ulnu—J Eduzulnu—J1du=u1nu—u+C=sin91n(sin9)—sin0+C
u

Problem 8: Integrate the following: J 4x3 cos(3x) dx

Solution.

12 2 2
f 4x3 cos(3x) dx = gx?’ sin(3x) + ?x2 cos(3x)— %x sin(3x) — £ cos(3x)+C

4 4 8 8
= §x3 sin(3x) + gxz cos(3x) — §x sin(3x) — > cos(3x)+C
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Problem 9: Find the area between y =sinx, y = in Quadrant I.

1
Solution. Clearly, if x =0, we have y = 0 for both curves. Moreover, if x = %’ we have y = E for both

curves.

Then we have

n/4
. 4x )
Area = sinx ——— | dx
L ( V2
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