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Exercise 1:

Evaluate the following integrals by using trigonometric substitution or other methods.

1
(@) /\/$2 — 16dx
1
®) /(4x2+1)3’dx

1
(c) /x2+m+1dx

Exercise 2:

Evaluate the following integrals by using integration by part or other methods.
(a) /xse(22 xdx
(b) /sin In xdx

Exercise 3:

Let m and n be positive integers. Define

In = /1 (1+2)"(1—z)"dx

Show that n
Im,n = mlm+1,rL—1
Hence show that
n! m! gm+ntl
Im,n =

(m+n+1)!

Exercise 4:

Calculate the area in the first quadrant bounded by



Solution

Exercise 1:

(a) Let x =4sech.

1 1 1
——dr = | ———d(4secl) = | ———4secOtanddl = | secOdb
/vx2—16 ! / 16sec2f — 16 ( ) /4tan9 " /

z Va2 -16

=In|sect + tan b 4—|—‘+C’

C=1
+ n 1

(b) Let x = %tan 0.

1 1 1 11
/3dm:/3d<tan0> :/ 3 = sec? 0df
(422 +1)2 (tan26 + 1)2 2 sec3 0 2

1 1 T
=— [ cosfdf = —sinf0+(C = ——+C
2/ 2 VizZ +1
(c) Let x = ?y—%

1 1 1 3 2 1
[t [ [ a2 1,
2?2 +z+1 (z+12 3

Exercise 2:

(a)

tan xsecx
/xsecQ$dx:/xdtanx:mtanx—/tanxdw:xtanx—/idx
secT

1
::ctanxf/ dsecx = xtanz — Insecx + C
secx

/sinlnazdw:gcsinlngc—/xdsinlnx:xsinlnx—/coslnxdx

:xsinlnx—xcoslnm—i—/xdcoslnx:xsinlnx—mcoslnx—/sinln:cdx

Thus

/sinlnmdm _ xsinlnx;mcoslnx LC

Exercise 3:
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=—|(1-2)"(1+2)"H! —/ 14+ 2)™ (1 — 2)”
| erasan] < [ et o

n ! 1 +1
= 1 "1 mTid

L [ aar s

n
= Im n—

m1 +1,n—1
_n n—lI
—m+1m+2m+27n—2
_n n—ln—ZI
T mAlm42mt 3 mInTs
_n n—1n-—2 1 I
T m+1m+2m—+3 m+n m+n,0

n n—1n-—2 1 !
= 1 m+nd
m+1lm+2m+3 m+n/_1( +2) .

1

__n n—ln—2”' 1 1 (1—|—a:)m+”+1
m+1m+2m+3 m+nm+n+1 1
__n n—-1n-2 1 1 gm-tnt1
m+1m+2m+3 m+nm+n+1
— n' m-+n—+1
(m+1)---(m+n+1)
_ n! m! gmAn-+1

(m+n+1)!

Exercise 4:
(a) The area is

1 1
1 1
/ (4o — z)dx = {QmQxS} :277:2
0

(b) The area is

1 1 2 2 1 1,2 2 1 1 2
x x x x x
/ rtan~! zdr :/ tan~lad — = { tanlx} — | Zdtan"lz = [ tanlx} —/ YIS
0 0 2 2 o Jo 2 2 o Jo 2(22+1)

Y R | T 1 [ 1 T 1 [1, T 1 7 w 1
=—=— ———dr=—-—-+ ——dr=———-+|-tan | =—-—-+—-=———
8 Jo 222+1) 8 2 Jy 2(z2+1) 8 2 |2 o 8 28 4 2

(c) Solving y = 4x and y = x>

The area is

, we have x =0 or x = 4.
4

4
1 2
/ (4o — 2%)dx = [2332 - ac?’} _ 32
0 37,7 3



