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Problem 1

Problem. Find the indefinite integral / ° dz.
x

Solution.
5
/— dr =5In|z| + C.
x
Problem 3
Problem. Find the indefinite integral / 1 dz.
x

Solution. Let uw =2+ 1 and du = dx. Then we get

1
/ d:c—/ldu
x+1 U

=Infu|+C
=Injz+ 1|+ C.
Problem 7
Problem. Find the indefinite integral / T3 dz.
x j—

Solution. Let u = 22 — 3 and du = 2x dz. Then we get

T 1 2x
/xQ—de_i/xQ—?;dx
1 /1
== [ —d
2/u “

1
:§1n|u|+C’

1

Problem 12

Problem. Find the indefinite integral / L



Solution. First, divide 22 into each term of the numerator. Then integrate termwise.

3 _
/»T 28xd:v=/(a:—§) dx
x x

1
= 53:2 —8ln|z| + C.

Problem 13
2%+ 22 +3
P32+ 9z
Solution. Let u = z* + 3z% + 9z and du = (32* + 6z + 9) dx, which happens to be 3
times the numerator. Then we get

/ 2?2 +2x+3 P 1/3x2+6x—|—9

-  dr==- | ——— dx
3 4+ 322 + 9z 3 ) 34322492

1 /1
:—/—du
3) u

Problem. Find the indefinite integral /

1
=3 In|u| +C
1
= §1n|x3+3:c2+9x| +C.
Problem 17
332 +5
Problem. Find the indefinite integral / % dx.
m R

Solution. Begin by using long division to divide x — 3 into 2® — 322 + 5. We get 22
with a remainder of 5, so
* =32 +5 5

x—3 x+x—3'

Now we can integrate.

3 9.2
/wdx:/ 242 i
r—3 xr—3

1
:§:U3+51n\:v—3\+0.

Problem 27

Problem. Find the indefinite integral / dz by u-substitution.

1
1++V2x
2



Solution. Let u = 1++/2z and du = \/% dz. Note that du = % dx, so we may rewrite

that as dez = u du and use that for the substitution.
1 1
——dx = u du
/1+\/2x /(1+U)( )
:/ Y du
1+4+wu
= / (1 — ! ) du
14+u

=u—In|l+u+C
=vV2r—In|l+V2z|+C.

Problem 29

Problem. Find the indefinite integral / \/ﬁ 3 dx by u-substitution.
'T J—

Solution. Let u = y/z and du = ﬁi dx. Note that du = ﬁ dz, so dr = 2u du. Now
substitute and integrate.

/\/_\/%3d$:/(#_23>-2udu
()
:/(2u+6+u1_83) du

=u? +6u+18In|u—3|+C
=2+ 6y +18In|yx — 3| + C.

Or, you could let u = \/r — 3 and du = ﬁi dz. Then /z = u+3 and du = m dr,



so dr = 2(u + 3) du. Now substitute and integrate.

\/__3 x:/(uzg)-Z(u—l—S)du
—o [ (Y du
J(E2)

_ u? 4 6u + 9 "

=)
:2/(u+6+%) du)

=u?+12u+ 18In|u| + C

= (Vo —3)*+12(yx — 3) + 18In|y/z — 3| + C.

Problem 32
Problem. Find the indefinite integral / tan 56 df.
Solution. Let u = 50 and du = 5 dfl. Then

/tan59 d@z%/5tan59d9
1
:—/tanudu
5

1
:gln|secu|+0

1
= gln|sec59| +C.

Problem 34
Problem. Find the indefinite integral / secg dx.

Solution. Let u = % and du = % dz. Then

1
secz de =2 —secE dx
2 2 2
:2/secudu

= 2In|secu + tanu| + C

_21’ Ty C.
nsecQ—i- an2+



Problem 39

t
Problem. Find the indefinite integral / CTART .
secr — 1
Solution. Let ©w = secz — 1 and du = secztanz dz. Then
/seca:tana: du
— dzx = | —
secx — 1 U
=Inju|+C

=In|secx — 1| + C.

Problem 70
Problem. Find the area of the region under y = % from z = Ttor= 37.
1+ cosx
Solution. Let u =1+ cosz and du = —sinz dz. Then u (%) =1+ \/Li and u (¥) =
1
1— 7
ST/ sing ST _sina
—  dr = — R |
/7r/4 I+cosx ’ /,r/4 1+ cosx o
B -7 du
1+ U
= - [ln IU’|]1+L
1 1
=—In|l—-—|+n(l+—
A
1+ 5
V2
=In L
V2
V2+1
=In .
V2 -1
Problem 96

Problem. Find the average value of f(z) = sec % over the interval [0, 2].

Solution. The formula for the average value of a function f(z) over an interval [a, b]

bia/abf(x)dx.

18




So we need to find the value of

1 2
5/0 sec%dw.

Let v = % and du = § dz. Then u()0) = 0 and u(2) = %.

6
1 (2 1 (2
5/0 sec%dx: 5/0 gsec%d:c

w/3
/ secu du
0
w/3

[In | secu + tan ul;

<ln ‘secg —i—tang‘ —In|sec0 —i—tan0|>
(ln‘?—l— \/5‘ - ln1>
In (2+3).
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Problem 97

Problem. A population of bacteria P is changing at a rate of
dP 3000
dt — 1+40.25¢°
where ¢ is the time in days. The initial population (when ¢ = 0) is 1000. Write an
equation that gives the population at any time ¢. Then find the population when
t=3.
Solution. The population P(t) is given by
3000
PO = [ oam
Let u =1+ 0.25¢ and du = 0.25 dt. Then

3000
Pit)= | ————dt
(t) / 1+ 0.25¢

0.25
=12 e
000 / 1+0.25¢
12000 [ &
u

=120001n |u| + C
— 120001 |1+ 0.25¢ + C.



To find the value of C, let t = 0.

P(0) = 120001n1 + C
=C.

Therefore, C' = 1000 and the population is
P(t) = 120001n (1 + 0.25¢) + 1000.
When t = 3, the population is

P(3) = 120001n 1.75 + 1000
— 12000(0.5596) + 1000
= 7715.



