APPM 4/5520

Solutions for Review Problems for Exam II, Sections 7.1-7.2
. Let u =22 — 5, then du = 2z dx.

/xsec(:c —5)d /2wsec (2% —5)dx = /sec udu

Multiplying the top and bottom by sec u + tan u, this turns into a “dw/w” problem:
1 1
= Eln|sec u+tan u| +C = §lm|sec($2 —5)+tan (22 —5)|+ C
. First, we divide:
43 — 2 + 16t
WO g1y

t2+4 t2+4
Then we integrate:

/(4t—1)dt+/t2i4

1+cosxz=1+cos (2%) = 2cos? (g)

So, the integral becomes

x
/2c032 % 2/sec ( )dw—tan<2)+C
2r /1 —coszx |, (x 2 I
/0 — 5 dx —/0 sin (5) —/0 sin (5)‘ dz

2T T
- in(Z) g
/0 sm<2> x
(since sin () > 0on 0 < 2 < 2m)

[reos (2] =

. Let u = 2x. Then du = 2dx and the integral becomes

1

Since the derivative of 10" with respect to u is (In10)10%, the integral is

t
=2t> — 2+ 2tan"! <§> +C

/10“ L SO SINE ie
_21 10 ~ 2In10



6. Divide

w/4 1 /4 gin o w/4 w/4
/ 5 dl‘—l—/ 5 da::/ SeC233dl‘+/ sec x tan z dz
0o cos?zx 0o cos?zx 0 0

= [tam 25" = [sec J}/* = [1 — 0] + V2~ 1] = V2

7. Okay, this must have been a typo— it is bad form to use the variable that you are integrating
with respect to at a limit of integration. However, I’ll complete the problem as stated:

2 2
/sin29d9:/ 9sin 6 cos§ df
0 0

Now let u = sin #. Then du = cos 6 df and the integral becomes
# 2
2/ udu = [uﬂ# = [Sim2 9} = sin® 2 — sin? 6
. # 0

(The pound signs were used to indicate that the limits of integration for the problem when
phrased in terms of “u” are different but that I did not bother to compute them— instead, I
put the 6’s back and used the original limits.)

8. Integration by parts. Let u = sin(Inz) and dv = dz. Then du = cos(Inz) 2 dz and v = z.

Using
/udv:uv—/vdu,
we have ]
zsin(lnz) — /x -cos(lnx) . dxr = zsin(lnx) — / -cos(lnx) dzx
Now do integration by parts again with u = cos(Inz) and dv = dz. Then du = —sin(Inz) - 1

and v = z. So, now we have

zsin(lnz) — [a: cos(Inx) — /x (— sin(Inx) - l) dx}

x
= zsin(lnx) — zcos(lnx) — /Sin(ln x)dx
So, we have that
/sin(ln z)dr = zsin(Inz) — xcos(Inx) — /sin(ln x)dx

or
2/sin(ln x)dr = zsin(Inx) — zcos(Inx) + C
o 1 1
/sin(ln x)dr = 3% sin(Inzx) — 3% cos(lnz) 4+ C

(different C')



10.

. Multiply top and bottom by e®:

/ e dx
e2r +1

Now let u = e*. Then du = e* dr and the integral becomes

/qu—il =tan"'(u) = C = tan"' (%) + C

Split into two integrals:

[ =t [ E=w
N Vi

The first is simply sin~! 2. The second integral can be done with the substitution u = 1 — z

The answer is
sintz4+vV1—22+C
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