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/2

sin2" x dx

이
Therefore lim

2
n0

sin2n+1 x dx

0

=

1,

by the Sandwiching Theorem 1.32 (v).

Taking limits of both sides of (5) as n co we have

= lim
2-2•4•4.6-6... (2n) (2n)

2001.2.3.5.5.7 (21) (21)

(7)

12

sin²n  x х

0
x lim

/2

sin2+1x dx

0

2244 6 6 2n 2n
= lim

0133 5 5 7 2n-1 2n+1 using (7).

T
This is known as Wallis' Product Formula for

2

Exercise Set 5.4

Evaluate (Problems 1 - 21):

1.
sec4  x

px
tan³  x

2. sin² x cos x dx

3. sin x cos² x dx 4. sin2 x cos³ x dx

5. sec² x csc³ x dx 6. tan³ x sec³x px

sin² x
7. cot³ x csc x dx 8. dx

cos³  x

π/2 12

9. cot x dx 10. cot³  x csc³ x dx

1/4 /4

12 a

11. tan(dx 12. (a2-x2)52 dx

0 0

R/4
sinx

13. dx
(1 + cos x)²

14. sin 2x dx

0 0
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T/2 18

15. sin 3x dх 16. sin³ 4x cos4 4x px

0 0.

14

17. cos² 2x x 18. cos³ 3x dх

이 0

지/2 /2
cos2 x

19. sin² 6x cos 3x dx 20. dx
sin x

0 26

1

xpx
21.

1-
이

22. Show that

sec2+1x px

23. Obtain a reduction formula for

+ (1) 502-1 x d2n

sec2-1 x tan  x

2n

px

(a² +x2)n where n is an integer. Show
8

dx 1.3.5.7 π
that

2.4:6:82
0

24. If I, denotes xP(1-x9)"/dx, where p, q and n are positive, prove that
0

(qn+p+ 1) I= qn  I Evaluate I when n is a positive integer.

25. Obiain a redaction formula for dx and hence evaluate√1-x2

2a

26. Cililte the value of * √e- drx n being a postive ineger
이

Hence or otherwise calculate the values of

2a 2a

(i) x√2axx dx (ii) x√2ax-x² dx

0 이
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27. If 1= x"(a2-)1a dx, prove that

-1 (22 - 23/2 n-1"I

= +
n+2 n+2 a2 In-2

a

0

dx.

28. Prove that

x+1 (In x)"
x" (In  x)" dx =

m+1 Tx (In x)- dx.m+1

Hence calculate

x" (ln  x)³ x x" (In  x)" dx

0

29. Prove that

12

이

R/2
1 m

cos" x sin nx dx = +

m+n m+n cos-1 x sin (n- 1)  x dх

이

12

30

Hence evaluate f cos x sih 3x dz.
0

Find a reduction formula for V +2b8+e

Numerical Integration

dx

In Chapter 4 we studied various methods of evaluating antiderivatives of
certain functions. In order to evaluate definite integrals, the Fundamental
Theorem of Integral Calculus (5.3) is a basic tool. But this theorem fails to deliver
if the antiderivative of the integral cannot be found in terms of elementary
functions (i.e., functions that can be expressed as a finite combination of algebraic
and transcendental functions). For such cases Riemann sums provide an
approximation of a definite integral' when the number of points in partition is
large. In practice this method is seldom used since there are better techniques and
formulas which give a more efficient way to approximate such integrals. The
methods of approximating definite integrals are called numerical integration. Inthis section, we discuss two such methods.
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QN0.8 Sinn dx
Cousu

I-SinSinindusnn
Coissn

I - S Tann sacindu- f(secu-1) seen da

IS Secdn-(seс?x.du

Now, By reduction foxma

Soji

fSec x du= Secx Tenk
4

3 fsecndn

I- Seck Tank +3 fsecudu Ssecxd

Sec'u Tanx 1 fsenda
4

Again, Sseciuda = SecutSecutank Sseсndи

I = Secn Ta
4

SecuTan. Oinlsecuttanit2
2

-l SecuTane= In/sec Tanu/7

No.9:-J Cot idn
By reduction formulai

Scatindn =cot'n ScotIndn

--Cot
3

-4t/2 Cot'x & catx

Isf Cotidn 2 Catu 1)4
714

An

2-[-+1+2]= -2 Am
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i

T ( (1-coew)"  (  1+Caiaw  )  ²  dx
(I+.Cox)"

[ x -2 Sin  u + x Sma7"Sinzn 
2

T
2

(1-(ov

T f" (1-2 Cousx 1+ cow 2x)du
2

I

I Sinan

38 Ans

2

-2Sinx

3-02

QNo. 14

f (a²=x²) dx:
Put x-aisino dx=acosoda

a 5/2

I-f cax) du
I

2/2

(a'=ar sin²0) 5 a canceda

I- aaS casedo
I = a. (6-1) (6-3)(6-5) 2

...(62) (64)

6.4.2

I - Sa r Ans
32

QNo.13.-

(wallin foxmulaj
2

Sinaxdu
8/4

Put 2x-+ 2dx-dt

when 20

,

2/2

I- Smk t + 3.1
2 4.2 2

38
32

A

2/6

QNo.15
6

Sin 3xdx

Put 3x = t Zidx= dt

when +



A
v
a
i
l
a
b
l
e
 
a
t
 
h
t
t
p
:
/
/
w
w
w
.
M
a
t
h
C
i
t
y
.
o
r
g



Available at http://www.MathCity.org



Available at http://www.MathCity.org



Selic

S du
QNo.23:- abtain reduction form o

nis an Integer

(OrtK)" Alne, SHOw That- S -1.3.5-772
(+ 2.4.6.8

I dx fc)1d(a²+x²) n

-

i x=f an(a+x)2x de
(ase of any (8) ale

-n-1

x (a+x) +2ns x (ate)
-4-1

2n[(x²+ -²) (a+) dx

= x (a +x )2nf (a+x)  "dx -2na f(a+x²n-

(artxynt

2 (n1)a .dx

Ld X

=d (atx) + (2n=1) [Cat din
Replace in into nol, we have,

(a+x²jmi

(arty ni 2(カー)a (a) +

+ (2n-3) dx
(a2+x)n-1

2n=3 idx
20(14)) (a²+x²n

Integrating b /w the limit Atoer

dx

(a+ x^)n

00

2n-3 dx
.2a-(n-1) o (a²+x²(n-i

00

dx

L
00

이 2.4

d 5
2.3

= 3

(1.+x2)3 2.2

dx
(+x214

dx
(14x)

dx
(1+x2) 2

dx

F S deyTaйк

1. Cix+18.1. lad+) dx
00



π
2 2

We have,

dx 75.3.1 7

8.6.4.2 2

-1.3.5.7
2.4.6.8 2

Hence Proved

@ND-2.4.2 n

T f 22 (1-0

Prove (aln +Pt) In -aun Ini

1-1
P+

K.1+ d:

.P+1

P+1 P+1 3-1
Vn x (-x) dk

P+1

-

a

dn
Pt1

ltd
P+1

(1-x)
P+1

n

V) (1)) Lxitd

(" n f (-x) vn jVn
P11

So

I+ un
P+i/

i+P

P+i

Now
n-1

PP
(alnt Pt1) I aln I

Hen Proved

Evaluate In in in tve intepсe
I an

I
(Wn+P+1)

Impres can (n-1)/a(n-i) /ar +Pti
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T - 2n+laten-て

2 (n-1)+1laIn (2n-1)a Inm2
(カー) +2

In2 (2n=3)a In 3

I 7a I Sa I

I Ba Io

Now I x2 Nza-x dx

= Put -2a sind; dx= hasinacалобо

Io Ah Nan de

Nhasino yasino, (4asind Con0

Io NGasina.cono. 4asincacaso de

T- 2. aSind.casd hasindconed

ToS 8a sinocoiado

Io -80 Ssina cotodя

I = 82 2.1.
4.2.2

Sg we haven

ar
2

In- Qn+1) (2n-12- --5.3 a" a
(n+2) (n +1) n---4.3

In (Qn+) (2n-1)---5.3 a
(※2) (+12---- 4.3

i)- Evaliiade
220

IS

2

カナ2

で (A)
2

N2a-2 dx

Thiere axe Zwo ssyes to

änd alsa

soilve this I

I (1) Rutx- 2a Sin²0d
Pust 2 2 in Cal (A):

I=

W 3

3 2 2
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