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Exercise 3.6

Evaluate the following definite integrals
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Solution

= [ [@t=1Drdx

1
=
=2/ * 2t — 1)z % (2)dx

3
(2t=1) fz+1 3
Z 1
fa+1

VE

=7 A@t-172
=1 @-1% F ={@VE) - 17220~
= 2[@V5-1)72-(1) 2]

= -[(2V5 - 1)z -1]

5

Qsé. _I";Ex Vx? — 1dx

Solution

2
i i
= jf (x2 — 1)z xdx

3

[(V5)2 — 1] —[(2)? - 1]

o |
3

=2t —1f - [4 —1]§]

=2 [laF: - (3]

1T re an £ 1or —


https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Fbise Visit Now: www.perfect24u.com

Q7.

Solution

Z X 12 2§
-[1 %2 +2 dK_Efl %2 42 dic
==|ln x¥* 42 |2 = Z[In{(2)* +2}-In{(1)? +2]]

= ~[in(4 +2) - In(1+2)] = > [in6 - In3]

Solution
3 3
L, =% dx = [[[x* = 2x() + ] dx
3 - 3 3 3 _
=[[[x* =2 +x7?] dx = [ x* dx -2f 1 dx +[ x7? dx
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Q9. _f:ll(x +%}1"x3 +x+1dx
Solution
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Solution

J'S dx _-[3 1
0 x%49 0 (x)%+(3)?

11 3ax_/1 =1y o1
5 3[1:,em (3) -tan 0]

tan~ -

Il
L |
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Solution

Sint 2 |~ j—t(sm t) = Cost]

LI

[ Cos tdt
&
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=8in 7' =Sin/-=—-
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Q2. [ x+Hr1-2) dx
Solution

J7 x4+ D <2y o
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1y 31 \1 1 a; 3 3 3
e ¥y =il —4+1 r = = __2.5/2 3
=Ty @Yy e sl | (szflf -(2)2] = 5[5, -2 /2]

Q13. J"lz In x dx

Solution

Jf Inxdx= xnx f—_flzx%{lnx}dx

Xnx 2-[7 xx~dx=2in(2) -1In(1) -[] 1 dx

=2In2-{0)- x 2 (~Inl=0)
=2In2 —(2-1)

=2In2-]

Ql4. j::' (e/2 — e f2)dx
Solution
}:’ (€2 — e /2)dx = }'uz ez dx —j‘; e /2dx
=2 _]'ﬂ2 ez xidx +EJ|'E.Z e 1z x (—%]dx
=2 /2 242 ¢z 2 =2[e"/2— %) +2[e /2 —e]

=2[e-1] +[e1-1] = z[e-|+§ 1

_l"‘ll.n.ll -1 _zr_z [ L T |
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® Cos 8+Sind

Solution

- l’_‘.us B+5ind@
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== [ Sec 8d0+- [ Sec 8 tanf do
270 20

m
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B | =
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Q17. [ Cos?BCot’0do
L]

Solution

= J+ Cos2@8(Cosec?® — 1)do
i

= [+ Cos?@ x Cosec?8 d® - [, Cos?8 d8
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Ql8s. jg Cos*tdt

Solution

" R
(2Cos?t)(2Cos?t )dt = _ [+ (1 + Cos 2t)*dt

=4_-[D
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=HC -0 +1C ~0) +2(Sin4% — Sin0) +(Sin 27 ~ Sin0)]

1m T 1 . . . T 4
Z[I+E+E(5m" — Sin 0) + (Sin ;—Sm 0]

1M T 1
E[;+E+E(ﬂ_ 0)+ 1—D]

1 [21'[+TI 3n+8
4 B

+1]=?

Q19. J'LE Cos? SinBde

Solution

m
3 =0
Cos™8 3

= 2 ~ e
= - J; Cos?@x (=Sin@)d8=- ——

Cos 1T ~Cos?8 (1% -(1)*

=N T - 5

-3t

Q20. [ (1+ Cos®8)tan’6dB

Solution

Sin?@
Cos®@

. - /.
=/ tan?8d8 +[+ Cos?8 x de
= [3 2g — 3 Sin?

= [ (Sec’® —1)d@ +[* Sin’Bd8

—_ % 2 _ E 1 E xJ
= J* Sec?0.d8 -[¥ 1de+ [* 2Sin?8de

Dala

tan @

— 8 4 + ~[¥(1-Cos20)d0

[(tan? —tan 0)] = — 0) + [# 1d6- [3 2Cos 20d6
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o T 1 m 1 ; T .
= I—4+E[:—{]}—;{Sm2 x;—SmD}

g8 4 4 4 4.8
R e S, )
4 8 8
x Sech
Qz'[_ o e
J; SinB+Cos @
Solution
x n 2
= J3 e d0= [} ool
] 0 (tanB8+1
Cos B o—p+1) (tan 8+1)

=[# (1+tanB)™'Sec’0dd = In(1+tand |
=In|1+tan;|-n| 1+tan 0|

=in| 141 -n[1+0] =in2-n1=In2In2

Q22. [ |x-3|

Solution

= [°, |x— 3| dx + [, |x—3}dx

[2, G =3)dx + [ (x — 3) dx

1

=2[(3 = 3)? (-1 -3)2] (5 — 3)* -(3 - 3)?]

| 1 _ _
=-1[0-16] +1[4—0]=8+2=10

1
1 (x/3+42)2
Q23. [, L dg
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= jllf (x/2 +2)?2 x 22 dx
a8

1.|"g+2 241 1
=3 ST 11,3: (x7a +2)3 ;fﬂ

= {(1)1,"3 +2)? _l:{é)l,@ +2)3=(142)% — [(5)1;3 +2)?
L) X+ 2) s =27 222 =2
2

8 a

Q24. [*:=%dx

1 x+1

Solution

= [P gx= e 1) ax-f7 L dx

X+1 X+1

(x—1)
—— e\WAx+1) {

= BVCD_in(3+1) — Inf1+1)]

=2 N4 In2|

2

= |n‘E:l =2-n2

Q25s. J.a 3xt-2x +1 di

2 (x-1)(xZ+1)
Solution

, Ix?-2x +1 A Bx +C
—_— 4
Consider T e T

i}
Multiplying on both sides by (x — 1)(x* + 1) we have
3P —2x +1=AX* + 1)+ (Bx+0O)(x—1).eee..... (ii)
Put x =1 in(ii) we have

(1)2-2(1) +1=A1)Z +'Y
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Comparing Co-efficients of (x)?,x and constant terms of (i) , we have

A+B=3 = |+B=3 =B =2
-B+C=-2
DT =D S C=-242=0 = C=0

Hence (1) can be written as:

=J-3 ax?-2x +1 J-
2 (x—1)x2+1) 2 (x 1)

dxj

x2+1)

= In(x-1) &+ In(x*+1) ¢

=IN|3-1] AN 2-1] +In|(3)2 + 1| — In |(2)? + 1|
=IN2-Nn1+n10-4dn5=IN2 -In 5+In 10

=In@) + Im10=In (Ex 10)

=In4
‘llr,r i
4
Q26. ‘I;] 1+5inx
Solution
=J'ﬂf4 1 Iil—-ﬂﬂxl _Jr iy (1-Sinx)
1+5inx (1- Sim x) 0 (1- (- sin? x) x)
_ ,-"4 (1-Sinx) Stnxj f4 1 Sin x
I _€os? x| -r Cos?x  Cos? :r] dx

= j'u“” *Sec?x dx - Jl'nﬂ';"* Sec x tanx dx

i m
J'II-}_ Sec x -"IIJ{-

= tanx 0 0

=tan T/, -tan 0—[sec M/, — Sex (0)] =1 -0-[v2-1]

=1-VZ+l =22
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1 -3x 14-3x—4
== =)
jrﬂ vi-—-3x J-U v4—-3x

1 4-3x 1 1
- -[n Ji—3x dx +4- }'ﬂ Vi-3x dx
4 S
=-[JVE=3xdx#4 x D) [ (4—30)7 (-3) dx

=104 <37 (-3)ax- 2 14— 307 (3) ox

14 1.4

=+
_1 (4-3x)2 1 4 (4-3x)2 1
gl R
3 - 3 =
7+ -7+l

=24 - 3(1))7 (4 — n}]—[(4—3{1})2 (4~ 0]
=2{(1)% 7] S1)): VAl

=21-(2)*] =121 = A1-8] <[-1]

Q 29. J-:.,-"z Cosx

Jg Sin x(2+Sin x)
Solution

_J'n,r’fz (==—+ 1)~1(—2Gosec x Cot x) dx

Sin x

T
= f,,;z (2Cosec x + 1) ' (—2Cosec x Cot x) dx
&

=.1 };,“;-’f (2Cosec x + 1)~ (—2Cosec x Cot x) dx

Tfa

a1 2 1
Mo In(2Cosecx + 1) vy T (K‘Fi) .

=- ~|mG+1) - In[ﬁ}] - —[In[2+1)1n(4+1)]

= ~[In3-In5] =~ [In5=<In3]

=
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Q3D. j-l Sin x

0 (1+Cosx)(2+Cosx)
Solution
letu=1+Cos x
Whenx=0,u=2

When :~:=§,u=l

du =- Sin x dx
-du = Sin x dx
iy Sinx R | =du
Now fﬂ {(1+Cosx)(2+Cosx) dx = fz I‘u{'l'l'u'l'l}]du

=—f;[ﬁ—ﬁ]du= f;idu+j';u—:ldu
=— Inu /+ In(u+1) {

= (IN2=In 1)+ (In (2+1) =In (1+1))
=INn2+0+INn3-In2=-2In2+In3

=-|n4+|n3=|n3—|n4=|n§
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