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/ e cos x dx
1
/ dx
zlnzx

(1) Compute

Solutions:

e cosz dx

/ M dsinx

6sinac 4 C

1
/ dzx
rzlnzx

1
= [ —dlnz
nx

=In|lnz|+C

(2) Evaluate the integral using an appropriate substitution

/sin(2 sin(t)) cos(t) dt

Solutions:
Sub u = sin(t), du = cos(t)dt

/ sin(2sin(t)) cos(t) dt

= /sin(Qu) du

_ —co;(Qu) e

~ —cos(2sin(t))
= 5 +C

(3) Evaluate the integral

/ cos.(82:v) ”
1 + sin®(8z)



Solutions:

(4) Evaluate the indefinite integral

/x5 sin(2%) dx

Solutions:

(5) The functions y = ¢ and y = z2¢*" don’t have elementary antiderivatives, but
y = (222 4 1)e*” does. Evaluate

/(2:)&2 +1)e* da

Solutions:

/(2:62 +1)e* dx
= /2x26‘”2 dm—k/eﬁ dx
:/xd6x2+/ex2d:p
= ze” — /6962 dz + /e‘”2 dx

=z¢” +C

(6) Evaluate the indefinite integral

/ e sin(7x) dx



Solutions:

1
= ——e% cos(Tx) +/?cos(7x) de®”
6x 6 6z :
— _Z¢ cos(?x)—l—/4—9€ dsin(7x)

Then

36
/ % sin(7x) do + / Ee&” sin(7z) dz

1
Ee&” sin(7zx) — e

= %6637 sin(7z) —

6z _: 7r) d
/e sin(7x) dx %0

(7) Evaluate the indefinite integral

Solutions:

=~ 5 %I&w %I%

—

/x sin?(8z) dw

xsin?(8x) dx

(x — z cos(16x)) dx

/ —x dsin(16x)

.
/3—281n(16x) dx

N)Ir—\

— ﬁx sin(16x) +

1 1
— —uzsin(16z) — —— cos(16z) + C

32 512

(8) Evaluate the indefinite integral

/x arctan(2z) dx

6x

—¢€

6x

sin(7z) de®

% sin(7x) dx

cos(7x)

cos(7x)

+C



Solutions:

x arctan(2x) dx

2

I
&m\\

arctan(2z) d%
22
=3 arctan(2z) — 5 d arctan(2z)
7 222
_ 20 —
5 arctan(2z) /8x2 2 dx
7 1 1
— L arctan(2z) — [ 2 - ——— 4
5 arc an(2z) /4 282 19) x
22 x 1
— ¥ arctan(2e) — 24 [ ——— 4
y aretan(2r) =7 +/4(4x2 M
For [ ;dx sub x = 1tan(@) then do = 1secz(G) do
42+ 1) 2 ’ 2

x? T 1
Qarcan(:c) 4—1—/4(42 1) T

2 2
— %arctan(Qx) _ z + / 8( sec (9) d6

4 tan?(6) + 1)
_z arctan(2z) — 2y o +C
2 48

2
1
= % arctan(2x) — % + 3 arctan(2x) + C

(9) Evaluate the indefinite integral

/ sin®(9z) cos™(97) dx
Solutions:
/sin3(9x) cos(97) dx
= /%1(1 — cos*(9z)) cos'®(9x) d cos(97)
= /%1 cos™(9z) + 300312(9:10) d cos(9z)

1 1
=117 cos™(9x) — 9 cos™(97) + C

(10) Find the following indefinite integrals

()



Solutions:

o () o
= [2sect (3) atan (2)
= /2 + 2 tan® (g) dtan (g)

T 2 T
=2tan (5) + 1’ (5)
an 5 +3 an 5 +C

(11) Evaluate the integral

(12

/ arcsin(9z) dx
Solutions:
/ arcsin(9z) dx
= zarcsin(9z) — /a: d arcsin(9z)

=z arcsm 9x

ke

/ 18y/1 — 8122
V1 — 81x?
= zarcsin(9z) + % +C

= x arcsin(9z) +

) Use the substitution z = 8 tan(#) to evaluate the indefinite integral

82 d
2V x? + 64
Solutions:
Sub z = 8tan(f), then dz = 8sec?() db.

va? + 64 x2 + 4

Note that csc(f) =

x2\/x2 + 64

[
/ 82(8 sec2(6))
/5

64 tan?(0) /64 tan?(0) + 64
3 csc(6) cot(6) db

41
~35 cse(f) + C

A1V/22 + 64
B :;UQ e
Zz

d(1 — 81x2?)



(13) Evaluate the indefinite integral
/ V24x — x?dx

Solutions:

/mczx
:/\/144—(x—12)2d:v

Sub z — 12 = 12sin(#). Then dx = 12 cos(f) df

/ V144 — (z — 12)2dx

= / \/144 — 144 sin*(0) - 12 cos() db

= / 144 cos*(0) db

= /72 + 72 cos(20) db
= 720 + 36sin(20) + C

. x . . T x 2
Note that § = arcsin <E — 1), and sin(26) = 2sin(f) cos(d) = 2 (E - 1) <\/1 - <1—2 - 1) )
Then

720 + 365in(26) + C

— 72 arcsin (%—1) +72 (%—1) (\/1— (1%—1)2> rC

1
= 72 arcsin (13:—2 - 1) + E(az —12)v24z — 22+ C

(14) Evaluate the integral

—ot°
/ it
t24+2



Solutions:
Sub u = t? 4 2, then du = 2t dt

—ot°

vErs"

4
/—tdu

_ u\/—a2) du

= /—u3/2 + 4u'? — 4u1? du

= —2u5/2 + §u3/2 —8u'? + C
5 3
2 8
_ _g(tQ + 2)5/2 + g(tQ + 2)3/2 o 8(t2 + 2)1/2 + C

(15) Use the formula
sin(2z)
4

+C

| R

/ sin?(z) dr =

and the reduction formula
1 -1
/sin"(x) dx = —— cos(x)sin" ! (z) + n /sin"‘Q(m) dx
n n

to evaluate the integral
/ sin*(z) dz

Solutions:

- _ in3 D S
= ——cos(z)sin’(x) + g 16 +C

(16) The form of the partial fraction decomposition of a rational function is given below.

—(3z*+5x+16) A +B]J+C
(x—5)(22+4) -5 a2+4

Now evaluate the integral

/ — (322 + 52 + 16)
(x —5)(z2+4)



Solutions:

—(32* + 5z + 16) _ A(x? 4+ 4) + (Bx + C)(xz — 5)
(x —5)(z2 +4) (x —5)(z2 +4)
_ (A+B)2? +(C —5B)x + (4A—5C)
B (x —5)(x? +4)

Then A=—-4,B=1,C=0
2
— 1
/ ((3x + 5z + 16) s

r —5)(z?+4)
4 x
= | — d
/ z 5 Zid™
In(x? +4
:—4ln]$—5]+$+0
(17) Evaluate the integral
3
/ M S
22+ 10z + 25
Solutions:
3
———d
/ 2+ 100425
3
= | ——d 5
/(x+5)2 (z+5)
- x+5
(18) Evaluate the integral
3+ 7
—d
/ 22+ bx +4 v
Solutions:
/ 2+ 7
24+ 5x+ 4
/ 21z + 27 p
x
(x+4)(x+1)
21 27 B
Suppose e Z)—({_x n 1) oy 4 + P where A, B are constants. Then
2lx +27  A(z+1)+ B(x +4)
(z+4)(z+1)  (z+1D)(z+4)

_ (A+B)r+ (A+4B)
n (x4 1)(x +4)




Then A=19,B=2
n 21z + 27
x
(x+4)(x+1)

1 4
:/x—5+ ) + dx

r+4 x+1

=——5r+19n|jz+4|+2In|z+ 1|+ C

(19) Evaluate the integral

/_—7dm
(x4 a)(z+0b)
for the case where a = b and where a # b.
Solutions:
When a = b,
-7
/ Sl Ay ¥
(x + a)?
= ‘ +C
r+a
When a # b,
-7 A B
Suppose T ta)@Th) =Tt + T where A, B are constants.
Then
-7 _ A(r+b)+ B(r +a)
(x+a)(z+b)  (v+a)(z+0b)
_ (A+B)x + (Ab+ Ba)
B (x +a)(xz+Db)
7 -7
o a—>b a—b
—7
—d
/(x—i—a)(x—l—b) v

:/ 7 _ 7 dr
(a—b)(x+a) (a—0b)(x+D)

= 7b(ln|x+a]—ln\x+b])+0
@ —

(20) Evaluate the integral

Solutions:
(Solution 1)



10

10x

2
Sub 22 = a*sec(), dz = “ Sec(? tan(0) 4o
x

x? a’

\/ﬁ, COt(Q) =

10z
/—m4—a4dx

?sec(f) t
_/5a sec(0) tan(6 )dG

B a*sec?(0) — a*

:/ECSC( db

Note that csc(f) = T 1
t —a

Sub u = csc(f) + cot(f), then du = — csc(6) cot(0) — csc?(0) df = —ucsc(0) db.

/ o csc(f) do

a?

5) -1
= /@CSC(G) . mdu

5
:/‘%d“
:—%ln\uH—C

a

)
== In | cse(f) + cot(0)| + C

51 ‘x2+a2‘+0
= ——n|——
CL2 ,/:C4_a4

5 Va2 —a?
= |— +C
a®  1Vx? + a?
5 z? — a2
a2 ‘xQ + a? e
(Solution 2)
10 A B C D
Suppose o _xa4 = xf—:—cﬂ -+ o, + e where A, B,C, D are constants.
Then

_ (Az + B)(a? — a®) + CO(2® — az® + o’z — a®) + D(2° + az® 4+ o’z + a®)

x4 — g4

(22 +a?)(x +a)(x —a)
_ (A+C+ D)z*+ (B + Da — Ca)a® + (Ca* + Da® — Aa®)z + (Da® — Ba?

— Ca?)

(224 a?)(z + a)(x — a)



Then A= 2. B=0,0= - D=
a

10x
/—$4 — dx

1 / —dx N ) N ) d
S T
a’> | (x2+a®) 2x+a) 2z -—a)

1 5

2
5
22

x? —a?
22 4 a?

+C

(21) Find the integral

/y\/y+1dy

Solutions:

/y\/y+1dy
Z/(y+1)\/y+1—\/y+1dy
Z/(y+1)3/2—(y+1)1/2dy

2 2
=+ 1)5/2 — S+ 1)*?+C

(22) Evaluate the integral

/—7\/3—2:&—:1:%1:17

Solutions:

/_wmdx
_ / A (et 1 de

3 5
zﬁ(—51n|x2+a2|+—ln|x+a|—i—§ln|x—a|> +C



12

Sub z + 1 = 2sin(d). Then dz = 2 cos(0)do
/—7\/4 — (z+1)2dx
= / —T71/4 — 4sin*(0) - 2 cos() db

:/—280052(9) db

= / —14 — 14 cos(26) d6
= —1460 — 7sin(20) + C

Note that § = arcsin (xTH> , and sin(260) = 2sin(0) cos(d) = 2 <x —2|- 1) (\/1 - (

Then

— 140 — 7sin(20) + C

s (132) (1) (- () )

1
= —14 arcsin <%) - g(x +1)vV3—-2x—a2+C

(23) Evaluate the integral when z > 0
/ln(:c2 + 11z + 18) dx
Solutions:
/111(:1:2 + 11z + 18) dx

= /ln(x—I—Z) + In(z +9) dx

:(x+2)1n(a:+2)+(:c+9)1n(x+9)—/(x+2)d1n(a;+2)—/(x+9)d1n(x+9)
=(x+2)ln(z+2)+(x+9)In(x+9) -2z +C

(24) Evaluate the integral

-9
d
/x+4+4\/x+1 *

r+1
2

)



Solutions:

1

Sub u = +1,du = =—d
ub u = u = QW 5y W
/ -9
dx
r+4+4vx+1
/ —18u
= du
(u+3)(u+1)
-1 A
Let su = + , where A, B are constants. Then
(u+3)(u+1) u+3 u+l
—18u ~ A(u+1)+ B(u+3)
(w+3)(u+1) (u+3)(ut+1)

_ (A+B)u+(A+3B)
 (u+3)(u+1)

Then A = —27,B = 0.

—18u
/ (w+3)(ut1) du

/_27+ 9 p
= U
u+3 u-+1

=—2TInlu+3|+9Inju+1/+C
=2TIn(Vz+1+3)+9In(vVz+1+1)+C

13



