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o 78
sin?" x dx

- L0 - |

--Therefore. -nlltgo 217 — = 1, o ‘ - )

| | sin”rH xdx ‘
0 . .

by the Sandwlchmg Theorem 1 32 (v)

Takmg lmuts of both sndes of (S) asn —» o we have

':r/'z
L | sin® x dx
E_ .. 2:2:4:4:6:6 (zq(zn) < Lim ,,/Oz
2 pow]e2:3:5:.5.7 - (2n- 1)(2n+1) n—>o T2
) > | _ | : sin®™1 x dx
= 1 2.2. i ..4.'..§.,..6.,_,.' 2n ., 2n__ sing )
= m 13'3°5°5° 7T a1 2n+ 1 WSEL

- This iskndwn as Wallis’ Product Formula for-z’f .

Exerdse Set 54 |

Evaluate (Problems 1 21):
" sectx P T
L ] arx  2. I sin xcos‘ x dx
3 .sin‘xqo_szx'dx o 4. | sin®xcos*x dx
5.7 | sec?xcsc®x dx 6 tan® x sec® x dx
. ' p . ‘: 7 ) .l - 2' ¥
7. . cot’ x csct x dx 8. sm’x
| /2 . = | nl2
9, | cottxdx . 10. cot® x csc® x dx
4 o CA
. /2 _ a - |
11. I tan’( )‘dx . ¥ A I(a’-x’)”"’ dx
0 . | S
o g . _ /4. |
13. ‘([ > x)’ - 4. I s'in“ZJc" dx
R » ' 0 .



EXERCISE SET5.4 . 201

1s, _[

17.

21,

.22,

23,

24,

25.

o "Hence or ctherw:se calculate the values of

-z - 3 | |
sin‘,l 3x dx - 16, sin® 4x cos* 4x dx
0 ‘. | .. . ‘ - | 0"'—, ' .
4 a6
cos?2x dx . 18. j cos® 3x dx
e R T
22 | . w2
e 2l 4 . cos® x
| sin® 6xcos*3x dx . 20, Sinx
°o . 6
S |
. j x5 dx
Show thatv_;' ' o | _
| b e sec™™ ! x tanx ( _L)I -
Isec”'" x dx‘ "~ n o) | sec x.-dx.

| Obtam B reductlcn formula for Im where n 1s an mteger Show

‘.

1357:r

1

._ It I, denotes pr(l -xq)"Ac , wheré P, q and n are positive, prove that

0 .S C |
(gn+p+1)1,= qn I,. Evahiate I, when 7 is a positive integer.

:0btam a rcduct:cn formula -for I \{— dx and hence evaluate '

26.

Calculate the value of I ‘\/ dx n bemg a posmve mteger

Lt 2ag ‘ ' g 2@
I‘x'\fm-dx;' ) | A2 d

0o 0
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YRR T A= I?"(a’-x’)_'” dx,provethat ..
o @@ p-1 ,,
o h=-7 n+2 Ty _azl,,__z_ | ‘

- ' ' - a . .
“Hence evaluate I ¥fa? -2 de.

28. " Prove that -
| 1 (nx) _

Ix’" (Inxyde = ===~ m,-:l.[x" (In x)™! dx '
~ "Hence calculate L - | |
(i) ‘J.x"'(l'nx)3 dx E (ii) 'Ix"' (lnx)"'. de
| e |
'29.  Provethat
" l:;;:dém‘i sinnx dx - m-l+n+ ’:n I cos™ ! x sin \(\nr ) x dx
o . T 0
o w2
i "Hence evaluate _,I cos® x sih 3x dx, -
: 0

]
T

Numerical Integration L

. In Chapter 4 we studied various methods of evaluating antiderivatives of
certain functions.. In order to evaluate definite . integrals, the Fundamental 3

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. In
o '@hxs section, we discuss two such methods. S _
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