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Exercise 3.6

Evaluate the following definite integrals
Ql. = [ (x*+1)dx
Solution

- fl"?(x2 + 1)dx

xl

= T® 2 < - = 2 2
=f, x*dx+ [ 1dx= = | + x i

- (€59 ) 4 (@ -

3
_ 743 _ 10
3 3
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Q3. =/, ——dx

(2x-1)%

=ffz (2x — 1) %dx

-1 1 o -1, 1 1 ]

- 2x-1 —¢ 2 IZ(O)-I 2(-2)-1

Q4. = _26 V3 — xdx
Solution
=(-1) J*, 3=%"2 (-1)dx

= (3-x) 7242,
2

=2(3-2)"2 - (3-(-6))"2)
=172 = (9)72)

=1 - (3)7)

=11 -(3)%

==[1-27) = =(-26)

52

www.topstudyworld.com



www.topstudyworld.com Mathematics

Solution

= [¥* J2t=1)idx

=1 2t-1)*2 x (2)dx

—

=1 2y 13y V3
=1 Zj -1

=2 @-1)7 5 =2@V5) - 112 -2(1) - )72
= 1@VE - )%z <(1)%2)

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

Q6. f:gx Vx¢ — 1dx

Solution

<

= ff (x2 - 1)%xdx

- 1 [1n13 a1 -11o 2.2
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Q7. [ 5 dx

x% 42

Solution

2 X 1 02 2X
J.l x2 42 dx-z 1 x% 42 dx

=-|ln x* +2 |f = Z[In{(2)* +2)}-In{(1)* +2}]

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

Zms =lin2
Y 4 3 Y 4

Q8. _[23 (X —-})z dx
Solution
f: (x --i-)z dx = f:lxz — 2"(‘;1(') + x'lz'l dx
=[J[x* =2 +x73 dx = ['x% dx -2[71 dx +[]x? dx

= 5 i2xie 55 1 =003 -2 - )8

=ZB o) - 2= =22

Q9. j'_'l(x +%)\fxz +x+1dXx

Solution

J’_'l(x +§-)\3x2 + X+ 1 dx

=1f} (@x+1)(x? +x + 1)7 A
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= %,[{(1)2 F () +1)FH(-1)? -1+ 1)':']

= 3[(3) ~(1)7) = V3 -}

Q0. [-=

0 x%49

Solution

3 dx _ 3 1
IU x249 IU (x)¥+(3)* dx
=2 -12 3 = 2 -1(3\ .tan™?
- tan' - g 3[tan (3) tan™* 0]

== [tan™!(1) -tan~' 0] = %(g -0) ==

Q11 |7 Costdt
6

Solution

" 24
J¢ Costdt = Sint = |- ‘%(Sin t) = Cost]
o 6

- 1R : |
=Sin—- - Sin - -
3 6 2 2

win
~N “l‘n
»os

Q12. 7 (x+Y7(1-2) dx
Solution

JPx+9i1-2) ox
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= 3 1 34 b o 8 acd Bk o
= fZy? dy= ’_'%,,, ; =5 9" = CLE A28 =527
_2.5V5-2% 2 —

_;I 2v2 3\'?'5 > -8]

Q13. j'lz In x dx

Solution
flz Inxdx= xlnx ,Z-J'lz x:—x-(ln x) dx
= xlnx lz-ff xx% dx = 2In(2) -1In(1) -flz 1 dx

=2In2-(0)- x & (~In]1=0)
= 2In2 —(2-1)
=2In2-]

Q4. ['(eV2 — e V2)dx
Solution
[F(e2 — e2ydx = [ €2 dx-f, e V2dx
=2 [, e X = dx +2[ e 2 x (- -;-)dx
=2 ez 242 e 2 2 =2[e/2 -] +2[e 7z —€°)
= 2[e-1] +[e! -1] = 2[e-1+=-1]
=2le+l 21 =£[p2 4. 1 = 20)
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Q15. ¥ ntisind yg

Cos 20

Solution

J-- Cos Gobmﬂ do

2C0s*90
n x
1 .~ Cos®H 1 .~ Sin® |
=4 dB+- | ¢ X —d
270 Cos‘P 270 CosB Cos@

i-J: Sec 9d9+-f Sec 6 tan@ do

c"lﬂ

=1 In(SecBtanf) *+1
2 e
=-;-| In(Sec ~+ tan-) — In(Sec 0 + tan 0)]
+=[Sec= — Sec 0)
2 3
= >[InVZ + 1] = In]1 + 0] +3[(V2) — (1))
= 2[InVZ + 1] = 0 + 2 [(¥2) — (1))

=[InVZ+1] -0+ V2 -1]

Q16. [¢ Cos*0de

Solution

J¢ Cos®8dB = [¢ Cos?’8 x CosBd

n
Sin"e 3
3 0

Con

= = (1 —Sin“0)CosBdd = Sin @

Sin?(=) -Sin?(0
(Sm- - Sin0) — IM]

= -0)—3[3)?® - (0)°

_1 1
2

24

1 1 1
— Ry ¥ s
2 3 8
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Ql7. ¥ Cos?0Cot?0de

3
Solution

= f Cos?6(Cosec?8 — 1)d®

[& Cos?0 x Cosec?0 dB - [ Cos?0 de

o

(-

= [ Cot?0d8 — [ (“0) do

f¢ 1d8-> ) Cos20d6

G

= [ (Cot*6 — 1) d8 - >

- 3 1 e T W
J (Cosec’0d0 = [ 1d0 -7 1d0-3x 3 fi' Cos 20 x 2d0

6 6

-= Sin20 [}
4 .

-Cot® ¢ —> 6

=-[(CotT — Cot D)) -G -3) —=(Sin3—Sin 3)

=(1-V3) - 2D n -1(-D)

= V’§"" 1 — E _l +§ - 3\5-8 -ﬂ-—2+\f§
8 4 8 8

_ 9W3-10 -n
B

Q18. [} Cos'tdt

Solution
=~ [ (2Cos?t )(2Cos?t )dt = - [¥ (1 + Cos 2t)%dt

=i. U'OT 1 + Cos*2t + 2Cos 2t)dt |
=2[[* 14 =[*(1+ Cos 4t)dt + [*(Cos2t)2.dt |
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_ Bl X 1 m e . - :
=<l —0) +5(; —0) +;(Sind - — Sin0) +(Sin2 = — Sin 0)]
) I I R Py : . N :

=<[z+-+-(Sinm = Sin 0) + (Sin < — Sin 0)]

_1 ., R, o0 B
_:I:+E+E(0 0)+1-0]

A+ N

1 _ 3n+8B
L

32

Q19. [ Cos? SinBde

Solution
= - j"E Cos®0 x (— SinB)dB = - Cos’® 3
0 3 0
Cos ?=-Cos?8 1/,)*-(1)?
= [——) = —[-2—]

Q20. j;: (1 + Cos“0)tan’*0do

Solution

-G - Sin‘®
=J; tan?Bd® + [+ Cos?8 x ———d#

X n
= [+ g — + Sin?
= [ ¥ (Sec’® —1)d6 +[* Sin‘Bd6

X n n
=. = 2 ) 1rs =
= J; Sec’8d0 -[* 1db+- [* 2Sin’BdO

=
4

= an® ;- 0 ; + -[%(1-Cos20)de

= [(tanZ - tan 0)] = (5= 0) +=J3 1d6- ¥ 2Cos 26d8

n - n
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= 12412 _ 0y =L1¢si LA
= -:+2(‘ 0) ‘(SmZx‘ Sin0)

= l-_+3_£=3+a-2u=3-2
4 8 4 4 4 4 B
=3 N _ 6%
4 B8 8
= SecH
Q21. J3' Smevcoss 2®
Solution
=J-';‘- Sec® 19 = = Sec?
0 Cosﬁ[%ﬂrl] 0 (tanB+1)
=fo: (1+tanB) 'Sec’8dB8 = In(1+tané
=In|1+tanz| -In| 1+tan 0|
=In]1+1| -In| 140} =|n2-|n1=|n-§|n2
Q22. f_sllx—3|
Solution

= [7 Ix = 3| dx + [ |x = 3] dx

=2 (x = 3)dx + [(x - 3) dx

=2{(3 - 3)* (=1 = 3)2) +3((5 - 3)* -3 - 3)*]

=-~[0-16] +-[4-0)=8+2=10

T2

J-l (x/342)?

Vi dx

Q23.

X
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= i3 e 21, =2
-J'/a(x 3+2)% - x —dx

= : 1
o V= XD 4

= (D342 -(D)73+2)*=(1+2)

=27 - ( +2)l/3 =n7.325 125 _91

Q24. [*X-%dx

1 x+1

Solution

f“" “dx =[x —1) dx -f. =

I Xx+1 x+1

- (x;” 2- In(x+1) ¢

= .‘w-pnpn) ~In(141))
=22 _(In4-n2)

== In() =2-In 2

025 J-3 3Ix®-2x +1 dx

2 (x-1)(x%+1)

Solution

Xx“=2%x +1 A Bx +C

o ———————— =—+
ConSder(x INXS+1) x-1 (x%#1)

-(G) 73 +2)°

Multiplying on both sides by (x — 1)(x* + 1) we have

3x2—2x + 1= A2+ 1)+ (Bx+ C)(x - 1)....

Put x=1in(n) we have

(1)¢=2(1D) +1=A((1)*+1)
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Comparing Co-efficients of (x)%.x and constant terms of (ii) , we have

A+B =3 = 1+B=3=> B =2
-B +C = -2
-24C =- =C=-242=0 = C=0

Hence (1) can be written as:

_ 3 3xf-2x 1 3 9
-J.Z (x=-1)(x<+1) dx IZ (x-l) J,2 (xzivl)

= In(x-1) ;+ In(x*+1) ;
=IN|3-1] -In|2-1] #4In| (3)2+ 1] —In|(2)? + 1]
=N2-N1+Nn10-INnS5=IN2-In 5+In 10

=In(35’-) + ln10=ln(§x 10)

=In 4
Q26. Io 1+Sinx dx
Solution
5 1=Sinx) _ /s (1=Sinx)
-I 1+Sin x [l-Sin x) dx -IO (1= Sin< x) dx
- “/4(1 -5in x) f.; 1 _ Sinx
- IO " Cosix dx = I Cos? x Cos? x] dx
= f:/‘ Sec?x dx -J':’!‘Secx tanx dx
n n
= tanx 0/‘ - Secx of‘
=tan "/, -tan0-[sec "/, — Sex (0)] =1 -0-[VZ-1]
=1-J2+] =2-y2
- - ~1 3x
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i <-3x 14-3x~-4

0 54-33
1 4-
= = +4-
".0 Va-3x d I 4-3!

= ['VAT I dx +4 x (2 [1(4- 307 (-3) o

1
3

Jy (4= 30 (:3)dx - [y (4 = 30)7 (-3) Ox

. :
_ 1 (a-3x)F"° (4-30)F 1
— — ? - — +
3 ';""1 : 3 -'z"'l <

=2{(4 - 3(1))2 -(4 - 0)2) 2[(4 - 3(1))7 -(4 - 0)3)
=21(1))7 -(4)7] =1(1))7 V4]

=s0-@°% 5020 =31-8] 5[]

Solution

=f;:! s‘“-l-l) *(=2Cosec x Cot x) dx
-j',,/z (2Cosec x + 1) '(—2Cosec x Cot x) dx

b1
- --:-'};,’(2 (2Cosec x + 1)~ '(=2Cosec x Cot x) dx

1 o _ 1 2 3
=== In(2Cosecx + 1) ,./:- == ln(Smx-*'l) n/:
=- L€+ 1) - 2| = - Lin(2+1) Inf4+1)

= = [IN3-In5) == [In5 - In3 ]

_ ¥ .+ 5
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Q30. IZ Sin x

0 (14Cosx)(2+4Cosx)
Solution
letu = 1+Co0s x

Whenx=0,u=2

wWhen x=-§-,u=l

du = - Sin x dx

-du = Sin x dx

R/ Sin X 1, -du
/ —— ' -
Now J'0 (1+Cosx)(2+CosX) dx IZ lu(louol) ]du

=L~y ldus Jp fdus o
== Inu 2+ In(u+1) /
=-(IN2=-INn1)+(In(2+]1)=In[1+1))
=IN240+IN3-IN2=-2IN2+In3

=-ln4+|n3=|n3-—ln4=ln%
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