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1 ..
Evaluate fO zdx, as the limit of a sum.

Answer : Here f (x) =x,a =0 and b = 1. Hence, we get

fbf(x :U—lzm Zr 1f( ):>f0wda:—lzm Zrln
—lzm [1+2—i— .+n]

n—

= lzm%n(nﬂ) lim %(1 + )

| =

n—oo 2 n—00 2
Evaluate: f E X cos x dx.
Answer : Let f (x) = X cos X
Then f (-x) = (%) cos(—x) = —x cos x = — f (X).

So f (x) = x cos x is an odd function.

Hence, applying the property, for odd function f(x), f fa f (:c)da: =0

.. we get ffl zcoszdx =0
2

Evaluate the following definite integrals:
f4 da:

Answer :

4 g

3 224
4 dg _f4 dzr
3 224 J3 m2 92

:):;fca2 - log ' z+a ‘ + C}

[log(4+2) g (553

= 1log[( ) log }
= 1log (3 x 5)
= 1log (3)

Evaluate [, ﬁdm, a>0,bcR

_ oo _ _
Answer : foo L _dz = [ltan 13} = Ltantoo — Ltan 1L = l[ﬂ — tan
b a?24z2 a albd a a a a L2

U

Evaluate fOE ( sin? x + cos* x ) dx

s us us
Answer : Gj =2 ( sin2 4 =2 gin2 2 cost lyrmr 3 1, mn__Tn
Given that I fO ( sin“x + cos™x)dx fO sin xdx+f0 cos de2 X+ g XgXg= 16
z cosiz 7T
Evaluate fO . dx
sin’r 3

Answer : |- fOE (3cos *x-7sin’x)dx = 3f05 cos* x dX—7fOE sin® x dx
= 3 X é X l X T _ 7 %X é X 2: 9_71’ - &
4 2 2 3 3 16 15

By applying the reduction formula III iteratively, we get the following results (stated without proof):

(i) If n is even and m is even,

% i m n _ (n-1) (n-3) (n—>5) 1 m—1 m—3 m—
fO sin ™ x cos * x dx T =2 mand 3 m - m=3

|
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(ii) If n is odd and m is any positive integer (even or odd), then

(n-1) (n=3) (n-5) 2 1
m+n m+n—2 min—4 7 m+3 m+1

by
f02 sin ™ x cos™x dx =

Find the values of the following:

f02 sin °x cos*xdx
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e (S i d 6 _ (6-1) (6-3) (6-5) (4-1) (4-3) «
Answer : fo sin“xcos’xdxr = 670 6142 64D @ @2 2
_OO0OD_
— (10) (8) (6) (4) (2) 2 512 ]
Also, f02 sin‘zcosbrdx = fOE sinSzcostrdr = %%Eﬂﬁ&ﬂ 37
Evaluate fO 1 — :B)4d.’B
Answer : fol a:m 1-— CU)nd,CC = %
_ 3x4! _ 3!x4! _ 3x2x1x4x3x2x1 __ 1
fo 1 —w dw T O(34+1)! T8l T 8xTx6x5x4x3x2x1 ~ 280

Evaluate the following

f(ﬁ sin30cos®0do

Answer : T — f0§ sin30cos®0dl
m=3n=>5
foﬁﬂ (cos®6 —
t = cosf

dt = —sinbfdo
— Y — (o
S — 7)) = [ - 4]

_ 86
48

cos’0)sinfdo

1_1_
67 8

_'24
Aliter method:

I = [? sin6cos®0do
Here m = 3, which is odd and n = 5, which is odd

I= f[f sin™0cos™ xdx
n—3 n—>s

2 1
m+n—2 m+n—4 m+3

m+1

n—1
m+n

foﬂ/z sin® 0 cos® 0df = % X % X

NI

Evaluate fooo e x"dr, where a > 0 .

Answer :
Hence, we get
Jo e atde = [i” e_t(f)n

_ 1 X _—z_.n _nl
= gntl f() e “z"dr = antl

& — [ e ttrdt

Thus

© —azx,..n _nl
foe ledm—w

Evaluate fOE e3%cosxdr

3
Answer: L |e7 —
w 10{62 1}

1 z
Evaluate fo deaz

tan 1

Answer :

Find the area of the region bounded by the curves y=2*.

a 20

Answer :
log2 2

Making the substitution t = ax, we getdt =adxand x=0 = t=0and x=00 = t = 00

=-2x%-x2 and the lines x=0 and x=2

Find the area of the region bounded by the curve y = sin x and the ordinate x=0 T = %

Answer : %

Find the area of the region bounded by the curve y=sin x and the ordinate x=0.T = %

Answer : é

Write the Reduction Formulae III and IV



Answer : G
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Evaluate f 0 gt—i dx

Answer : | — f02 o 24T g

2—zx 24z
2 [ (242) d
—Jo 4—g2
0 1=z
= d dx
+Jo Viz?

Evaluate fow 0 sec? 0do

Answer : y =@ dv = sec’ 6df
=1 v=tané
v, = logsec@
f0”/4 O sec® d0 = [0 tan 6 — log sec 0]3/4
=7 —logv/2
T 1

::Z'—'510g2

S Osec? 0d9 = 1(m — 2log2)

f(sin z)

= T
Prove that f02 en 2) 1 f(cosa) dx = 7
. . z f(sin z)
Answer : [et] = f02 Fema) flcosa) OF e

5 feGe)
W ) )
[ [y f@)dz = [} f(a—2)da]

. % f(cosz)
I= [ f(cosx)”(sm)dx ................ 2)

From (1) and (2) we get,

5 f(sinz)+f(cos z)
2l = f02 f(sinz)+ f(cos x)

_ fo‘/r/2 dr — [x]z)r/2
2 = 5
ST = T

Hence proved.

1
Evaluate fO %dw

Answer: [ =1 = fol % dz

—folld:v
= [x];
I=1
Z,z>0
f(x)__ {'i?,x S;O





