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Suggested solutions

1. Letu =3+ 2Inx. Thendu = gdx
X

/e3+lnx2dx:/e3+21nxdx
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2. Letu=e¢*—e . Thendu = (¢* + e ¥) dx.
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3. Letu = x> + 1. Then du = 3x? dx.
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4. Letu = ¥Vx +4. Then du = —— dx.
4 24x

4&—4(&_/42%%—4). !
0

0 Vx+4 Vx +4 24/x
_/62(u—4)(u—8) d
-

6
=/ (2u—24+ﬁ)du
4 u

6
=[u2 —24u +641n |u|]
4

3
= _28+64In>
)

5. Letu = 1 —x2. Then du = —2x dx.
1 1 0
/x3-V1—x2dx:—§/ (1 —u)Vudu
0 1
1

= — (u% —u%)du

6. Letu = ¢** +3x + 1. Then du = (3¢>* + 3) dx.

/3;(&:1/3 PGk B DN
0 e +3x+1 3 )0 e +3x+1

:l/3dx_l/eg+lod_”
3 0 9 2 u

9
1 1 e’+10
——xxg — [ In |u|
1. e2+10
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9" T2
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7. (a) Letu=1-¢e"". Thendu = e dx.

In3 —-X 3d
o T S
In2 1-e 1 u

4
=Iln-
"3

B A(u-1)+Bu
u—-1 " u(u-1)
_(A+Bu-A
T u(u-1)
Wehave A+ B=0and -A = 1.
Solving, we have A = —1 and B = 1.

In3 1 In3 1 1
(©) —dx:/ S dr
m2 e*(e*—1) In2 eX  e¥ -1
In3 In3 1
=—/ e_xdx+/ dx
In2 m2 e*—1
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z—/ e_xdx+/ — dx
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X 1 _x(x+4)—(x2+4)
2+4 x+4 (2+d(x+4)
_ 4x — 4
3 4(x-1)
(b) Lett =2tand. Then dt = 2sec’ 6 do.

8. (a)

s

72 -1 T2 -1
/ ﬂd@z/ tan 6 - 2sec’0do
o tan@+2 o 2sec?fd(tanf +2)

:/2 r—1
0 2(1+§) (5 +2)

[P Ar-1)
_/o (t2+4)(t+4)dt

dr

2
t 1
:/ _— dt
0o \2+4 t1+4

Let u = > + 4. Then du = 2t dt.
/4 2tan0—1 _1/
o tanf+2 2 0 r+4

2[ln|u| In |t + 4]

4

= %(lnS —In4) — (In6 -

5
=—-In2-1n6
5 n n

9. Let x = V3tan#. Then dx = V3 sec? 4 dé.

3
3 0
/ / V3 sec? _ V3secf o
3 (x2+3)2 z (3 tan29+3)2
%

sec? 9

wly »2\::

/ cos@do

U)lH u.)l»—a

w\:

sin @

W =
»| %
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10. Let x = V8sin . Then dx = V8 cos 6 dé.

2 4 z 4
/ x—dx= ’ 6 sin” 6 V8 cos 0 de

V2 V8 —x? V8 — 8 sin? 6’

64 / sin*6do

6

Ed 2
:64/4 (1 020s20) 48
%

%
= 16/ (1 —2cos 26 + cos> 20) dd
%

NP

T

% | +cosd
- 16/ (1 —200s29++%89)d9

6

&3

- 16[370 —sin20 + Sm49]

N

=21-16+7V3

2 4

1
Let x — 3 = ?tan@. Then dx = ?seczgdé.

2 2
1 1
/—dx:/ S "
1 xz—x+1 1 12 3
(X——) +4—1

2

12
11. (a) x2—x+l=(x——) £

5 ? sec2 6
= ———d#f
2z 3(tan?@+1)

6

2 3
=£/}d9
3z

=2

AL
9

X 4x+1 2 X2 +1
(b)/ X :/ X +x dr

o\ +1 X3+
2 2 2

1

:/ al dx+/ T &
1 x3+1 1 x2—x+1
Let u = x> + 1. Then du = 3x? dx.

/ +x+1 / /
A xz—x+1

9 \/_71'
+_
2 9
V3n
9

s

In |u|

1
3
1ln2+
32
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2
1 3
12. Zox+l=(x-=| +=
(a) x“—x (x 2) 1
3
Letx—i gtan() Thendx—Tsec 6do.
2 2
1 1
I et
1 XZ—X+1 1 12 3
(x—z) *ti
5 \/7586029
[T e,
= 2(tan? 6+ 1)
2 s
:£/3d9
3 Jz
6
2 3
3 x
_Van
9

+x+1 2 x2 x+1
b = dx
()/ /1 (x3+1+x3+1)

2 2 2
+1
=/ il dx+/ T dx
1 x3+1 1 x2—-x+1

Letu = x> + 1. Then du = 3x> dx.
2 2+x+1 du
-/1 T ./ ./x2—x+1
9+\/_7r
, 9
\3n
9

In |u|
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13.  (a) 2x2—x+2:2(x__)

1 V15 V15
Letx — — = — tan @. Then dx = — sec” 6 dé.
4 4 4
1 1
/ 1 - / 1 &
2x2 —x+2 ) 1 2 15
T
/ 4 sec 0
tan29+
2V15
=—— [ do
15
2V15
= 6 + constant
15
2V15 41
= ——tan~ —— + constant
15 1
1 1
(b) Letu = —. Thendu = - dx.
X X
1 2 x2

dx = dx
1S+ 1D)(2x2 - x+2) LS+ D)(2x2 -x+2)
/é
e
MS

d
1o+ 1)(2u? —u+2) !

3

du

1
u

+2)

2 XS
:/ dx
L+ D22 -x+2)

1
1+ D(2x2 - x+2)
1 2 1 2 5
== dx + il
21J1 (P +D)(2-x+2) L+ D)% -x+2)

1+x
/ (x5+l)(x2—x+2)

S S S
2/ 2x2 —x 42

2

\/15[ ., 4x—1}2
tan
1

15 V15
= VIS tan ™! 15 —tan~! E
15 15 15
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14. (a) Letx =sin6. Then dx = cos6df
n

Whenx =0,0=0; whenx =1, 6 = 5

1 3
/ Vl—xzdxzf V1 —sin® 6 cos 6 d@
0 0

1 12
=—/ (14 cos26)dé
2 Jo

1 sin 260
=—|6+

2[ 2
1

T
--(Z 0—0—0)
(2+

o
2

0

IS

(b) %[(1 —x)ix] = (1-x)7 + %(1 —x%)2(=20) (%)

= V1 - x2[(1 - x?) = 3x?]
= V1 —x2 —4x*V1 — x2

(c) By (b), 4V1 —x2 = V1 —x2 — %[(1 )y

! 1! 1
/ xZVI—xzdx:Z/ Vl—xzdx—z[(l—xz)gx]
0 0

(0-0)

Bl

T
4
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4
T
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2r _
COs 57 1

- 2n
sin 11

. 2
1 —2sin 1—”1—1

b JT JT
2smﬁ Cos 77

15. (a) () tana =

tan =
11

tan( ﬂ)
11
g
11
. coszl—’f+1
(i) tanf = ————
Sll’lﬁ

2cos21—7‘1—1+1

b JT JT
2sin {7 €08 {7

o =

2 2 2 2
(b) () x2+2xcos£+1:xz+2xcos£+cosz1—71r+sin21—71r

2 2 2
(i) Letx + cos i sin il tan 6. Then dx = sin 1—7; sec® 0.do.

11 11
When x = —1 and when x = 1,
—1+coszl—’1r 1+Coszl—’1r
tan 6 = — and tanf = ———
sin T sin $T

n o

0=—— 0=

11 )

1 sinzl—’lr
3 dx
-1 x2+2xcos FF + 1

1 sin 2]—’{
= > dx
-1 ( 2n 22n

x+cosﬁ) + sin it

9 .
i3 sin? 2Z sec? 9
11
= ) — 2, 40
_z sin T”tan20+sm =

11 1

9

2
- [ a
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