Math 1352-11 — WWO04 Solutions
October 8, 2008

Assigned problems: 7.1 — 2, 4, 8, 12, 28; 7.2 — 2, 4, 8, 16, 22, 26
Always read through the solution sets even if your answer was correct.
1. (7.1 #2)

1
L .

xT

Let u = Inz, then du = % dx, and we rewrite the integral as:

1
Edan‘ /udu

xT

1
§u2+0

= |s(nz)?+C

2. (7.1 # 4)

/cos(x)esm(w) dx

Let u = sinx, then du = cosz dx, and we can write the integral as:

/cos(x)esm(m) de = /e“ du

= “+C

3. (7.1 # 8)

/ 423 — 4 d
——dx
x4 — 222+ 3

Let u = 2* — 222 + 3, then du = 423 — 4x dx, and we can write the integral as:

/ 473 — 4z du
R g = [
4 — 222+ 3 U

= Inu+C

In(z* — 222 + 3) + C|
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4. (7.1 # 12)
/ 2z —1) de
(4x? — 4x)?
First we'll factor the denominator as (4% — 4x)? = [4(2? — x)]? = 16(2? — z)? giving us

1 [ (2z—1)
16 ) (22 — )2

2

dzx

Now we let u = x° — x, then du = 2z — 1, and we can write the integral as

1 (2z—1) 1 [du
2T gy = = 22
16 J (22 —2)? * 16 J wu?

_ I

= *E’UJ +C

1
D) +C
5. (7.1 4 28)

/x\/m dx
Let u = x + 1, then du = dz (and note that x = u — 1). Then we can write the integral as
/x\/mdx = /(u—l)ul/2 du
_ /u3/2 — a2 du
_ 252 §u3/2 ‘C

5
= |2(z+ 1)5/2 — 2(z+ 132 +C

6. (7.2 # 2)

/msinx dz

Let w =z and dv = sinx dz. Then du = dx and v = — cosz. Integration by parts gives us:

/xsinxda: = /udv
= uv—/vdu

= fa:costr/cosx dzr

= |—zcosz +sinz + C|
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7. (7.2 # 4)
/Jctaun_1 z dx
Let v = tan~! 2 and dv = z dz. Then du = I%H dx and v = %x2. Integration by parts gives us:

/xtan_lxdx /udv

= uv—/vdu

1L, 1 z?
= §$tan l‘_i/mdﬂ:

(Use integration table for this integral. Formula 57, Appendiz D.)
1 1
= §x2 tan~lz — 5 (m —tan~! x) +C

8. (7.2 # 8)

/62"’” sin(3x) dz

Let u = €** and dv = sin(3x) dr. Then du = 2¢** dz and v = —2 cos(3z). Integration by parts gives us:

3
/e236 sin(3x) de = /u dv
= uv— /v du

1 2
= —5621 cos(3x) + 5/621 cos(3z) dx

We still can’t solve the new integral, but it looks like if we try integration by parts again, we’ll get back the original
integral.

Let u = €** and dv = cos(3z) dz. Then du = 2¢** dz and v = 3 sin(3z) and we’ll get:

1 2 /(1 2
/621 sin(3z) dv = —562”3 cos(3x) + 3 (362m sin(3z) — g/ezm sin(3x) dx)

1 2 4
= 75621 cos(3x) + 562‘” sin(3z) — 9 /e% sin(3z) dx
Notice that the new integral on the right ([ v du) is equal to —% times our original integral. We can move this integral
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to the left-hand side and solve for the value of the integral:

<1 + 3) /ezx sin(3z) de = —%6213 cos(3x) + %eh sin(3x)
g /e% sin(3z) de = —%62”“' cos(3x) + ge% sin(3x)
/62”’ sin(3z) dv = |—15€ cos(3x) + &e*" sin(3z) + C
9. (7.2 # 16)

In(si
/n(smm) d
tanx

There are multiple ways to do this integral, but I found substitution to be easiest. Let u = In(sinz), then using the

Chain Rule, du = ﬁ ~cosw dr = FF dr = ﬁ dx. So we can rewrite the integral as:
/ In(sinx) dr — /u du
tanx

Leteo

= —u
2
1

= 5 (In(sinz))* + C

10. (7.2 # 22)

/ x (sinx + cosx) dx
0

Let w =2 and dv = sinx + cosz dz. Then du = dz and v = —cosx + sinxz. We can then rewrite the integral as:
™ s
/ x (sinx + cosx) de = / u dv
0 0

™
= uv\g—/ v du
0

us
zcosx + xsinz) | —/ sinx — coszx dx

(—
= (—zcosz+wsinx) |j + (cosx +sinz)|j
(=m(=1) +0) — (0) + (=14 0) — (1 —0)

= |m—2
11. (7.2 # 26)
/6295 sin(e®) dz
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First we will do a substitution. Let w = e*, then dw = e” dx. Then the integral can be rewritten as:

/6295 sin(e”) de = /wsinw dw

This new integral is like the one in problem 6 (7.2 #2). So as in that problem, we will now use integration by parts.
Let u = w and dv = sinw dw. Then du = dw and v = — cosw. So by integration by parts, we have:

/wsinw dw

—wcosw+/cosw dw

/621 sin(e”) dx

= —wcosw +sinw + C
= —ecos(e”) +sin(e”) + C
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