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DEFINITE INTEGRALS

Q.1) = 2—si
I—f_zglog( Smx)dx

2+sin x

Sol.1) I =f_5510g (Z—Sinx) do
2

2+sin x

2—sin x]
2+sin x

Here f(x) =log [

f(— x) _ log [Z—Sin(—x)]

2+sin(—x)
=log (3257)
= —log (221¥) | l0g (2) = —log (2)]
f0 =-f®

f(x) - odd function
. 1 =0 Ans ...

Q2) I = [?sin’xdx
2

Sol.2 z
ol.2) I= [25sin® x dx
2

f(x) = sin®x
f(=x) =sin?(—x) = (—sinx)? =sin’®x = f(x)

=~ f(x) — aneven function
vl =2 f(?sin2 x dx OO £ f_aaf(x) dx =2 foaf(x) dx}

I = %fgl—cos (2x) dx
_ o sin(2x) g
I'= [x 2 ]0

N

I = % Ans ... {+ sin (m) = 0}

3 E
Qa3 I = [*xsin*xdx
4

Sol.3 E
ol3) 1y [*asin*x dx
4

Clearly f(x) is an even function

» I =2 [#sin*x dx

= 2 [#(sin®x)* dx

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be
reproduced, distributed, or transmitted in any form or by any means, including photocopying,
recording, or other electronic or mechanical methods, without the prior written permission.

Downloaded from www.studiestoday.com




Downloaded from www.studiestoday.com

@S tudiesToday...

— Zf (1 cos(Zx)) dx

= EFl + cos?(2x) — 2 cos(2x) dx

1+cos (4x)

= f41+ — 2 cos (2x) dx

= %foz?) + cos(4x) — 4 cos(2x) dx

T

= L[gx 42200 _ 5 sin(Zx)]4
4l 0
1[(3m  sinm Yz
- Z.(T+ . —25m(z))—(0+0—0)]
= % _%n +0-— 2] e {0 sin(m) = sin(2m) = 0}
=x_2 Ans ...
16 2
Q4) a a—x
W Pl
Sol.4) [ = fa ax
—a+|a+x
rationalize
a a—x
I'= f—a aZ—x2 dx
=l gt Lamm®
- - . 9 X
Let f(X) m ; g(x) = T
= : - - __—*
o0 = o 00 = =
—-X
[0 = =m0 960 = 7
fG=x) = f(x) ; g(=x) =-g()
f(x) — even function g(x) = odd function
Zfaf(x) dx : f(x)even}
2 / 'dx - e ey a X dx = 0
o= { Faf® { 0: f(x)odd
— L o—1X a
I = 2a (sm a)o
= 2a (sin™1(1) — sin~1(0))
= n
I'=2a (2)
I =am ans.
Q.5 _ T 2x (14 sinx)
) ! f—” 1+cos2x
Sol.5) | = fﬂ 2x (1+ sinx)

- 1+cos?x
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f(x) = odd function ;

0 1+ cos2x

N

. 1:0+4fnxsinx dx

r= LA

I'= ffn 1+c2:szx dx + Zf—nn%
[0 = om0 9w = S0
FO0) = G 0960 = SRS
fex) =-f@) 5 gCx = 22X = gw)

g(x) = odd function

Removal of x (already done)

Do yourself
I = n? ans.
Q6) | =f02ncos5x dx
Sol.6 — 2 (" 5
) |1 = 2 J, cos®xdx

I = Zf:cossxdx
I =2f0ncosS(7r—x) dx

[ =-2 f: cos®x dx

....... [y fG) dx = [ fla—x)dx]

f(=x) =-f(x)
~ f(x) — odd function

a1 =0-2[2x%dx

...... (2) e[ cOs(m — x) = —cos x]
1 + (2
21 =0
I =0 Ans...
Qa7) I = %(x3 +x? tan x + sin x — x?) dx
2
1.7 z z
Sol.7) I= [Zx® + x* tan x + sinx dx — [Z x* dx
2 2
f(x) = x3 + x%*tanx + sinx gx) =x2
f(=x) = —x3 — x’tanx — sinx g(=x) = (—x)? = x?
f(-x) =-(x3 + x’tanx + sinx) g=x) = g(x)

g(x) — even function

..... {property-VIl}
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--2(2);
- 2(2)

3

=" ans.
12
Q.8) Evaluation using limitas sum [ = f; 3x —2dx
Sol.8) |Herea = 2,b = 4andnh = 4-2 = 2
I = }llirréh[f(2)+f(2+h)+f(2+2h) ...... f@2+ (n—1h)]
= ;lin(l)h[(6—2)+(6+3h—2)+ 6+6h—2)+ ......(6+3(n—1)h—2)]
= ’llirrbh[4+(4+3h)+(4+6h)+ ...... (4 +3(n—1)h)]
= ’girr(l)h[(4+4+4.....n term) + Bh + 6h + ... 3(n—1)h)]
= lim h[4n +3h(1+2+ ... (n—-1)]
= lim h[4n +3h. )]
h-0 2
= Jim [4n + 3 €200
h—-0 2
Putnh = 2
a1 = lim [8 +X2E)]
h—0 2
_ 3(2)(2)
=8+ —
I = 14 Ans...
2 4
Check:1 = [} 3x —2dx = [3% - 2x]2 = [(24 —8) — (6 — 4)]
=16-2 = 14
N
Q9) |1 = [’ 3x?+2x—5dx
Sol.9) | Herea =-1, b = 2andnh = 3

= Umh[f(=D)+ f(=1+h) + f(~=1+20) + ... f(=1+ (n = D)]

=lim A[(3—2—5) + [3(1 + A% = 2h) =2+ 2h — 5] + [3(1 + 4h> — 4h) - 2 +
4h=5]+ ....[3(1+ (n— D?h? = 2(n — 1)h) =2+ 2(n — 1)h — 5]]

= lim A[(—4) + (3n® = 4h — ) + (12h* =Bh =) + ......(3(n = 1)*h® —

4(n—1)h —4)]

= rllirr}) hl(—4—4—4.... nterms) + (3h2 + 12h2 + ...3(n —1)?h?) + (—4h—8...—4(n—1)h)]

= lim h[-4n+3R*(12+22 ... (n—1DH —4h(1+2+3....(n— 1))]
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=lim h [—471 + 3h2 n(n-1)(2n-1) 4h n(n—1)]
h—0 ' 6 T

(nh)(nh—h)(2nh—h)
2

= lim [~4nh + — 2(nh)(nh — h)]

Putnh = 3

s 1 = lim|-12 + GEDED 233 -h)
= [-12+ 200 _53)3)]
= —12+ 2718
= —30+27

I =-3 Ans ...

Check: | = f_zl 3x% +2x — 5dx
= (x3+x2-5x)2,=(8+4—-10)— (-1+1+5)
=2-5=-3 Ans .....

Q10) |] = f2582x+1 dx

Sol.10) | Here a = 2, b = 5&nh = 3
I = }lii_r)réh[f(z)+f(2+h)+f(2+2h)+ v (f2+ (n— Dh))]

= lim h[e4+1+e4+2h+1+e4+4h+1+ ______ e4+2(n—1)h+1]
h—0

= lim h[65+62h+5+e4h+5+ _____ez(n—l)h—ls]
h—0

= oS lim h[1 + €2 +e*h 4 ...e2(-Dh]

G.P.a=1,r = e?h

5 1: (eZh)n—l)]
e ’lll_r)r(l)h[l.< T

_ 5 7. e2nh_q
=€ }11% eZh—l]
, e2nh_q ,
=e’limh|l— ... {adjustment}
h—0 e—h_1><2h
e>[e®-1
e wo{ mho=3}
()2
_ e5(ef-1) e T (€21 —
=2 s {v um(=) =1
Check: I = f25ezx+1 dx
_ (e2x+1)5 _ l[ell B e5] _ e5(ef-1) ans
2 Jy 2 2 !
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