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Suggested solutions

7 2 7 cos? in2
cos 2x cos“ x — sin“ x
1. —dx = —dx
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3. (a) Letu=1-¢"". Thendu = ¢ dx.

1 2
Whenx =In2, u = E;whenx=1n3,u = 3

/1n3 e X dx:/ d_l/t
In2 l—e> 1 u

2
—ln——lnl
3 2

4

=In-

"3

B A(u-1)+Bu
u—-1 u(w-1)
_(A+Bu-A
 u(u-1)
So,A+B=0and -A =1.
Solving, we have A = -1 and B = 1.

(b) .
u

In3 1 In3 1 1
© —dx:/ — ) dx
m2 e*(e*—1) m2 \eX¥—1 e*

In3 —-X
=/ ( ¢ — —e_x)dx
m2 \l—e™

In3
=1n—+e_x]
In2
14+1 1
=1]ln - - — —
3 3 2
4 1
=In- - —
3756
2
4.Letu=———.Thendu=—2dx.
X X
/ dx 1 du
3 2 2 u
Xz % \C
=uz+C
3 2)\?
=|l=-=-—=] +C
-3
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5. Letu—1 Thendu———dx

o b
—/muzdu

Let w =4 — 2u>. Then dw = —6u? du.
/ W / Vw dw
= §w3 + constant
1 (4 - 3)3 + constant

-3 x3

6. Letu = 1 — 2x%. Then du = —4x dx.

/ 2x3 dx l/l—u
PN — du
(1-2x2)3 4

=——/(u 3—u3)du

= ——u3 + —u3 + constant
8 20

3 3
= _§(1 - 2x2)§ + 2—0(1 —2x2)% + constant

7. (a) Letu =x+2. Thendu = dx

JE=TS
/@~W

= u — 31In |u| + constant

=x —31In|x + 2| + constant

1
b) Let u = vx. Then du = —— dx.
(b) Vx NG

[ e[ (s )

u-—1
=2 d
/u+2 "

=2u — 61n |u + 2| + constant

= 2+/x — 6In(+/x +2) + constant
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8. (a) Letx =3tan6. Then dx =3 sec® 0 do.
1
When x =0, 6 = 0; when x = 1, 8 = tan™! 3

U dx /ta"" 3 35ec20do
0

0 219 9tan?6 +9
1

1 tan~! 3
0

——tan_11
"3 3
9

1_

1 x2 1
(b)/ dx=/ ar
0 x2+49 0 x2+9
1

=[x] —9x —tan”!
0

1
3

Lﬁl»—w’—

=1-3tan"!

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

3 5 V3sec?d
/ : dx:/ \/_seC : do
-3 (x2+3)2 -2 (3tan?0 +3)2

~

10. Let x = sin? 6, where 0 < 6 < g Then dx = 2 sin § cos 0 dx.

When x =0, 0 = 0; when x = %,9 dl

3

3.,
:/ 2sin“ 0dg
0

%
= / (1 —cos26)dé
0

s
3

sin 260
2

V3
4

0
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1 1
dx dx

o [

o xt+4x+7 4 (x+2)2+3

Letx +2 = V3tan 6. Then dx = V3 sec?6d6.

Whenx =-1,6 = %;whenx: 1,0 = l

3
/ / 5 V3sec? 6
1x2+4x+7 n 3sec?d
‘szHg
_ V3n
18

(b) Letu = x> +4x + 7. Then dx = (2x + 4) dx.
Whenx=-1,u=4;whenx=1,u =12.

/1 x dle/l 2x +4 &
1 X2 +4x+7 2/, x2+4x+7

1 24
:_/ M _ox
2 4 u

12. (a) Letu = ¢** +3x + 1. Then du = 3(e>* + 1) dx.
Whenx =1,u = e +4; when x =4, u = e'? + 13.

/4 3+ 1 dx—l/elz+13du
L X +3x+1 3 J)sa  u
13

= 3w

1. e2+13
—lIn—
3 e3+4

1 X2 4+4x+7

1 2 \3r
=—|Inful| -—
2 ., 9
1

I R

2 9

b —
(),/ e3x+3x+1

e +3x+1

1
"3
1
3

1. e2+13
9 +4
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13. (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?) = 3x7]
= V1 —x2 —4x*V1 — x2

() By (b), 4x*vV1 —x2 = V1 —x2 - %[(1 )y

! 1! 1 ;
/ xZVI—xzdx:Z/ \/l—xzdx—z[(l—xz);x]
0 0

(0-0)

N
B

1><
4
/s
16
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