Unit - 9
| ndefinite And Definite | ntegration
| mportant Points

If - [F00 +¢] = F(x) then [ f(x) dc=F(x) +c

j f (x)dx is indefinite integral of f(x) w.r.to x where c is the arbitrary constant.

Rules of indefinite I ntegration
Iff and g are integrable function on[a,b] and f+g is also integrable function on [a,b], then

~[(f(x)+g dx j dx+jg

If f,, f,,..., f_anintegrablefunctionon [a,b] then

~l‘(fl(x)+ f,(x)+ fo(X)+..+ fn(x))dx=J'f (x dx+J'f X)dx+...+ If

(i) If fisintegrable on [a, b] and k is the real constant then, kf is also integrable then
[kt (x)dx =k £(x)dx
(ii)j [k £y (%) + Ky fy () +k, f, (x)] dx

=k [ £, (x)dx+ K, TR () dx ek, [ ()

If fand g are integrable functions on [a, b] then

J(F0x) =g(x) )= [ 1 (x) dx— [ g(x)d

Important formulae

Xn+1
I x"dx =
n+1

+c¢ neR —{—1}; xeR"
Ifn:Othenjdx= X+C

I%dx:log|x|+c; xeR -{0}

X

(i)J'aX dx = Ioz] " +c; aeR" {1}, xeR

(ii)jexdx =e* +c;VxeR

Isinxdx:—cosx+c, ¥V xeR
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10

11

12

13

14

15

16.

Icosxdx:sinx+c, vV xeR

X= tan x + c , x¢(2k—1)%,kez

Icoseczx dx=-cotx+c , xzkmn ke Z

ISGCX ta

nxdx = secx+ ¢ , x¢(2k-1)%, k e Z

Icosec X.cotxd x=-cosec x+¢c, xzkt,keZ

I L dx:itan‘1§+c,aeR—{0},XGR

x* +a®

a a

:—lcot’1§+c, aeR-{0}, xeR

a a
j L Ig —|+c aeR-{0},x=zxa
x2-a2  2a X+a

dx 1 X+a
jaz_xz =£|09 ﬁ"'c, aER-{O},Xiia

I\/ﬁ

J. dx
Jaz—x*

1
Iy

1
Ia+bx2

Iog‘x+\/xzik ‘ B | K |

=sin’1§+ c, xe(-aa)yes0

:_cos‘1§+c, xe(-a,a);a> 0

1 X
dx ==sec'=+c, |x|>]a|>0
a a

1 X
=—=cosect =+c, |x|>]a|>0
a a

1 b
dx = —=—tan \/:x +¢(ab>0
Vab ( a ] ( )

Method of substitution

*Ifg:[a,

B] - Ris continuous and differentiable on (a, B)
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17.

18.

19.

20.

and g'(t) is continuous and nonzeroon (o, B) IfR_ <[a,b]

andf : [a, b |- Riscontinuous and x = g(t) then j f(x) dx:j[f g(t) g'(t)]et

*Ifjf(x)dx=F(x) +cthenIf(aX+b)dX=§F(aa+b) +C

wherc f : | — R iscontinuous (a = 0)

* J‘f(x)"f'(x)dx=&+c, (n;&—l, f(x)>0, f’(x);to)

n+1

fl
* fﬂ dx = log| f (x)| + ¢, (fand f'are continuous f'(x) = 0, f(x) = 0)

f(x)

(%) e
o [t (x) dx =2 /T (X) + ¢ (fand ' are continuous '(x) # 0, f(x) = 0)
Itanxdx=|og|secx|+c
km
= -log |cos x|+ ¢ Xi?,kez

. km
Icotxdx:log|smx|+c, x¢7,kez
= —log | coseex|+ ¢

kr
Icosecx dx = log|cosecx— cot x| c, X #7, =

X
=log |tan — |+ C
gl 2I

Isecxdx:Iog|secx+tanx|+c, x;ﬁk—zn,kez
T X kr
=log|tan —+ — |+, X#—,kez
4 2 2
Integrals Substitutions

() /x? + a? X =atan® or x=acot0
(i) /x? - a? X =aseco Oor x=a cosecO
(i) Ja? — x? X =asino Oor x=acos0
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_ o la=-x
V)2 + x

(V) {/2ax — x?

X = a cos20

X =2asin’o

(Vi) {2ax - x* = \Ja? - (x-a)’

For the integrals :

1

1

X—a =asin® or acoso

1

a-+bcosx  a+csinx

and

== Integration by parts

a + b cosx + csinx

juvdx:ujvdx—j(j—ijvdxjdx

X

2

(0,2n)

(0, 2n)

X
» taking tan 2 =t

+C

+C

21. J.\/x2+a2 dx:E\/szra2 —%Iog‘ X 4+ x> +a’°
2
22. J'\/xz—a2 dx:gxlxz—a2 —% Iog‘ X + A/X> +a°
2
23. J.\/az—x2 dx:gxlaz—x2+%sin‘1§+c (a>0)
24. jeax sinbx dx = D (asinbx—bcosbx) + c
ax e .
25. je cosbxdx—m(acosbx+bsmbx)+c
e™ sinbx dx = sin (bx - 8) + ¢
2. | 7 o (x-9)
C0s0 = ,Sin0=———:,0¢
a + b’ a”+b
e®™ cosbx dx = cos (bx —0) +c
27. | —— s (x-9)
. b
cos6 = ;SN0 =——-—:0¢
a’ + b? a® +b
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28. [er (f(x)+f'(x)dx=¢" T (x)+c)
Definite Integration

Limitofa Sum

1. if(X)dX=lhiﬂ hZ f(a+ih)

a

b

2. If(x)dx lim Hif{a+i(b;aﬂWhereh:b;a

n—o
a n

Fundamental theorem of definite Integration
If fis continuous on [a, b] and F is differentiable on (a, b) such that

b
Vv xe (a,b) if %(F(x)): f (%) thenjf (x)dx =F(b)- F(a)
Rules of definite Integration

b b
1 Iffand g are continuous in [a, b] then J[f (x)+g(x)] dx :J' f (x)dx + | g(x)dx
b b
2 Iffis continuous on [a, b] and k is real constant, thenJ‘k f (n).ax = k,[ f(x) dx
b ® b

3 I fis continuous on the [, b] anda<e <bthen | f ()dx=JF(x)dx+ [ f (x)dx

b a
4 [ F()dx=—] f (x)cx

a b

5 [ 00— f0at = e

Theorems

1 Iffis even and continuous on the [-a, a] then I f(x)dx = ZI f (x)dx
-a 0

2 Iffis odd and continuous on the [-a, a] then I f(x)dx=0
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3 Iffis continuous on [0, a] then I f(x)dx = I f (a—x)dx
0 0

b

b
4 Iffis continuous on [a, b] then If (x)dx= If (a+b-x)dx

a

2a a a
5 Iffis continuous on [0, 2a] then | T (x)dx = [ f (x)dx+ [ f (2a—x)dx
0

0 0

Application of Integration
1 The area A of the region bounded by the curve y=f(x), X - axis and the lines

b b
x =a, x=bisgiven by A= |I|,Where|:If(X)dX orl= Iydx

2 The area A of the region bounded by the curve x = g(y) and the line y=aand y = b given

b b
by A=|I| Where | = fg(y)dy orl= fydx

3 If the curve y = f(X) intersects X - axis at (c, 0) only and a < ¢ < b then the area of the
region bounded by y = f(x), x=a, x = b and X - axis is given by

c b
A=l |+]L| wherell = Ide, |2=Iydx

a c

4 1f two curves y = f (x) and y =F(X) intersect each otherat only two points for
x=aandx = b (ax b) thenthe area enclesed bysthem is given by

b

A=|lland = I( f,(x) = f,(x))dx

a

5 Ifthe two curves x = g,(y) and x = g,(y) intersect each other at only two points for
y=aandy=Db (axb) then the area enclosed by them s given by

b

A= |1] where I = [ (6 (¥)=9,(y))dy

a

¢



Question Bank

(Indefinite Integration)

dx
1 =
()Il+tanx — "
(a) log |secx+tanx| (b) Zseczg
() log |x+sin¥ (d) %[x+log |sinx+cos x| |
(2) Ie +l i
(@) 2log e2—e_2 (b) 2log e2+e_2
(c) 2log (d) log
5logx_ 3log x
@ mdx‘—“
3 2
(@) e- 2% (b) € log, x ©) X? (d) X?
dx
4 [ = e
( )Ix(x” +1)
@ tlog X (Byeey | X
n n X' +1
1 1 x" -1
(C) - (d) =log |—;
n
I 1)-1
(5)]09 (x+1)- 09X, _ \e
X(x+1)
(a) logx—log(x+1) (b) log(x+1)—log x
2 2
o e el
2 X X
6 cottx 1— dx =
()Ie ( v j X = e
1 cot~tx 1 cot 1 x cottx cot 1 x
@ Exe (b) Ee (c) xe (d)e
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J tanx

= +C
COS X
(@) =2 (b) - © -2 W)=
A/ COS X A/ COS X \/ COS X 2\/ COS X
(8) je‘”"gx x5 +1)71 = +C

(@) = Iog(x +1) (b)-log(x4+1) (c) Iog(x4+l) (d) = Iog(x +l)
9 jcosec X dx = +C

1 1 1
@) —Ecosec X cotx+EIog |cosecx+cotx| (b) —Ecosec X cot X

1 1 1
(c) Ecosec xcotx+§log |cosecx+cotx| (@) Ecosec xcotx—%log |cosecx+cotx

2 %2 l’ 2
ﬂO)WJ—jydx=k2” +c thenk =
X

@ o0 > (b) log 2 (©) -2 OFS
(11) j(x—l)e’xdx = +C

(@) xe* (b) —xe™ (€) —xe* (d)xe™
(12) j(sin(log x)—cos(log x) | (XS ¢

(a) sin(logx)—cos(logx) (b) -x sin(logx)

(c) —x cos(log x) (d) sin(log x)+cos(log x)
(lS)j(x+4)(x+3)7dx: +C

@ (x+3)" (x+3) ) (x+3) (8x+33) © (x+3)"(8x+33) n (x+3)

9 8 72 72 8

a4 J x+3)\/ +2
(a) 2tan” \/ +2 (b) 2tan"Vx*+3  (c) 2tan'x (d) 2tan/x* +2

(1)j = +C

e* +2+e

(a) —%(e “+1) (b) —%(e2X +1)_1 (© —(e”+1) (d) —(e” +l)_1

= +C
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cosX dx = Alog~/sinx+1+c then A=

(16) If j T

X+2sinX+1
1
(@) 2 (b) 1 (©) > (d) -2
+C
e+l
X X 2X
@ -log = ) Iog‘ L @lg | (@ log |-S
e +1 e" +1
cos® x—sin® x
dx = C
( )Il 2sin® xcos? X —
COS 2X sin 2x COS 2X sin 2X
(@) - (b) - () > (d)
19 d(logx)dx = +C
)I1+(Iogx)2 (logx)che=___
tan™*(log x) " tan™ 4
(@) ——— = (b) tan™(log x) (d) tan™ x
(20) Ifj 1+oo dx = Acos8x+C then A=
cot 2x—tan 2x
1 1 i) 1
a) — J== (P d) =
() (b) 3 (c) 16 (d) 3
1) |fj4e LA x = Ax+Blog (%™ “4)ik.c thenA = and B =
3 35 -3 =35 -3 35 3 35
a) —,— — C) —,— d ==
()2 36 ()2 36 ()236 ()236
(22) If I— =K tan‘l( ar122xj+c then K =
sm°x +cos’® X
1
(@) E (b) -1 ©1 (d) )
Vx %
(23) If[WdX=P 1-x"2 +cthenP =
4 3 4 3
a) — b) — c) — d) —
( ) (b) 2 (c) 3 (d) 2

sec xdx

4 | N =

2x+a +sina

+C
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(a) \/23e00c(tan X—tan o) (b) \/23e0cx(tan X+tanao)

(c) y/2seca(cotx+cota) (d) /2seca(cotx—cotar)

(25) IfjX +ldx tan'x+Ptan'x* +c then P =
1
(a)3 (b) 5 (©) 3 (d) -3
log x— l

26 =
20 j (log x) e

(@) xlog x (b) —xlog x (© X (d) ——

log x Iog X

@) | &()dx - 4

(a) ?Iog X (b) e* log x* (c) e*xlogx (d) log(xe*)

(28) If jxcoseczxdx = P-xcotx+Qlog|sinx|+c then P+Q =
(@)1 (b) 2 ()0 (d)-1
(29) If jxe log xdx = Px" log x+Qx’ +cthen P +Q =

6 1 1 6
(@) 29 (b) a0 (c) 29 (d) "9
1
(30) j{log(log X)+|OgX}dX: iy
X 1
(a) W (b) x+log(logx)  (c) log(log x)+; (d) xlog(log x)
31) j[x +1j Cdx= e
1 1 1 1
X—= X+= Z—X -
(@e X (b)e X (c) eX (de X

g



(32)J (x* =1)dx

= +C

X

tan_l(x + ij‘
X

(c) tan™ (x + %j

(33) fcosx d(sinx)=__
(a) sin22x_X

X X
(34) jidx —

cosz(xexj

(a) log

(a) Iog‘ex+xexl (b) sec(xex)

(X4 +3x2 +1)tan1(x2 +1J ___________

tan_l(x —EJ‘
X

(b) log

(d) tan{x—%}

+C

) 222 x) @ (x+1) @ ant(x-1]

2

+C

4 4 1
(a) 3 (b) 3 (c) 3
dx
36 =
(36) JeX +e X -

(a) log ‘ex +e %
(c) log ‘ex +1‘

2x+log Xy —

(37) Je
(@) %(ZX—l)eZX

(©) %(2x+1)e2x

(b) tan_l(exj
(d) tan_l(e_x)

+C

(b) %(ZX—l)eZX

(b) %(2x+1)e2x

(c) tan (xexj

(35) If jsin3xdx= Acos3 X+ Bcosx+cthen A-B =

(d) cot(xex)

g



( )J‘X SII’]X +e

1-cosx
X X X
a) xtan > b) -xcot— c) cot— d) -cot—
(@) > (b) > (c) > (d) >
3 )j 5+Iogx e
6+Iogx
log x X logx+ 6
@ =" OF © = (@ x(logx+ 6)
0g X+ 6
tan
(40) Ifj =Ptan™ 2 |ycthenP:
S5+4cosx 3
3 1 1 2
a) — b) = Cc) = d) =
( ) (b) > (©) 3 (d) 3
(41)Jlogx 3 e
(a) _—(Iogex+1) (b) l(Iogex+l) (c) log x+1 (d) —(1+log,x)
X X
s d
(42) Ifj G I ——cosec‘l[f(x)]+c then f (x)=
(sin X +c0$ X)V/sin Xcos X +sin? xcos’ X
(@) sin2x+1 (b) 1—sin 2x (c) sin2x—1 (d) cos2x+1
cos xdx 1, g 271
AN If | —————=—"log|—=—|=tan™ +cithenz =
(43) jsin3x+cos3x 6 0 (z+1)2 e e
(@) tanx (b) cot x (C) sinx (d) cosx
(44) j V1+secxdx = +C

(@)—2sin™(2cosx+1) (b) —sin"*(2cosx—1) (c) sin™"(2cosx—1) (d) cos™(2cosx—1)

(45) j(M+M)dx:ﬁsin‘l(_)+c

. . . X X X . X
(@) sinx—cosx (b) cosx—sinx (©) SmE_COSE (d) COSE_SmE
Y
(46) jw:—+c
X
5 1% 1 1% 5 1% 5 1Y
F T G BCE - O T - G
@n | &

(x-1)2(x-2)2
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/x—l /x—l [x—2 x—1
@2 2 (b) ) (c)2 <1 (d) 2 )

@) [ SR

—x?+1

(@) tan‘l(X +1) (b) tan‘l[xzx 1] (©) tan"(x+1)  (d) tan~(x-1)

/smx sin® x
(49)-[ 1-sin®x

3

(@) —sm (sm xj (b) —sm (cos/ ) (c) _;’sin'1 [sinix] (d) gsin'{sinzx
(50) j cot™ y/xdx = +c
@ (x+1)cot™vx ++/x (b) (x+1)cot™v/x —/x
(©) xcot ™ y/x —/x (d)\&(cot’l x—x)
log x
© )'[ 1+Iogx - i
@ — () x(1+logx)  (C) —— (d) xlog x + x°*
1+log x log x
xdx -
2 [z
@) \@tan*% +ﬁtan'l\% (b) @tan‘lf—\/?tan'l%
©) tan‘1%+\/§ tan'l% (d) tan \/, —/2tan® ﬁ
(53) j LA e
3 A_E 5 3.3 3
(a)gx 4x X (b) 5x 4x + X
35,33 35,33
() EX +ZX + X (d) EX +4x —X

cos‘l[f ]+cthenf(x)=

N eyioe )ﬂ %

1+x° x*—1 X% +1

®) 12 ©\er; @y

@)

(55) .[ cotxdx e
cos* x+sin* x

|
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(a) %Iog‘cot2 X++/cot+1 (b) —%Iog‘cot2 x+\/cot4+1‘

(©) %Iog‘tan2x+\/tan4+l (d) —%Iog‘cotx+ cot4+1‘
(56)IeX 1_ijdx: +C
1+ x? -
X 2 ex X 1-x X 2
(a) e (1+x7) ©) e (I+X2j (d) e* (1-x*)
67) [~ te
\/cos3xsin(x+oc)
(a) 2seca/sina +cosa tan X (b) seca/sin o+ cosa tan x
(c) V/sina.+cosa tan X (d) 2+/sina +cosa tan X
1
58) If =——cotx+ Atan™*( f (x))+c then A= and f (x)=
()Ilcosx 2 (()) — ()= ——
(a) —% and /2 cot x (b) 2 and /2 tan x
1
c) —+/2 and +/2 tan d) —— and +/2 tan x
(©) (d) N
(59) [V X o g e
1+cosx
= - =i =
a)e? sec— b) —e 2 sec— C) —2€? sec— d) 2e? sec—
(a) 5 (b) 5 (c) 5 (d) 2
dx
(60) | - = +cC

(x+2)13(x—5)3

1 1

-13( x+2 % 13( x+2 % 13( x—5 )3 —-13( x-53
@ —(fsj O = R () R v

dx
@nj = +C
xsmx+cosx)
Sin X — X COS X Sin X+ X COS X XSin X —COS X XSin X + Cos X
Q) ——— () —— C©— d
XSin X+ Cos X XSin X 4+ C0S X XSin X +C0S X XSIin X —C0S X
1) xt
(62)I 1+x——|e *dx= +C
X

1 1

(a) (x+1)ex+1 (b) (x—l)ex+1 ) -xe * (d)xe
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5x+3
(63) If | ———=kVX* +4x+10 +k Iog‘ X+2 +\/x2+4x+10‘+c
I\/x2+4x+10 ' 2109](x+2)

then k, +k, =
@) -1 (b) -2 (€)1 (d) 2
(64) j(l— cos X ) cosec’xdx = +C
X X 1 X X
a) tan— b) cot— c) —tan— d) 2tan—
(a) 2 (b) > ©) 5Nz (d) >
(65)j = +c
23|nx+3cosx)
1 1 1 1
) -——— O —— () )
@) 2tan x +3 (b) 2tan x +3 ©) 2(2tan x+3) @ 2(2tan x+3)
(66) If f (x)=cos x—cos” x+c0s” Xx—C0s" X+........ thenj X)dx = +C
X X 1 X
a) tan— b) X +tan— c x——tan— d) x—tan—
() > (b) > (c) > en> (d) >
e"dx
67 = F(E
( )I (e*+2012)(e*+2013)
e* +2012 e’ +2013 e* +2012 " +2013
() log| ———— " (C)=———— (d)™————
+2013 +2012 e’ +2013 e” +2012
2011 n 1 X2012
(68) Ifj 40(24 )dx= ktan’l(x2°12)+c
@ 2012 (®) _2012 © 4024 (@) _4024
(69) j*:_w
COS X —Sin X
1 X 3n 1 X 3n
a) —log |tan| ——— b) —log |tan| —+—
()ﬁg (2 8) ()ﬁg (2 8)
1 X T 1 X =
c) —=log |tan| ——— d) —=log |tan| —+—
()ﬁg (28j ()ﬁg (28)
(70) Ifj sin x o = Ax+Blog ‘sin(x—oc)‘+cthenA2+BZ:
sin(x—o)
(@)1 (b) 0 (c) cos’ o +1 (d) sm®o +1
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(7D If | 5 dx
\25" -1
1 1
(a) logg (b) log; (c) logZ® (d) log2®
. 2X
72) If |sin™
(72) j (l+ x°
(a) xtan™" x (b) —xtan~' x (c) 2xtan™" x (d) —2xtan™"x

<1 -1
(73) IfjSln Jx—cos &dx—k-%[\/x—xz—(l—Zx)sinl\/ﬂ—x+cthenk:_

sint/x +cost/x

=k log

5% +4/25% —1‘+c then k =

]dx: f(x)—log(1+ x2)+c then f (x) =

T 4 T 2
(@) 7 (b) = (c) 5 (d) =
(74) If jsin (Ztanl ii]dx = Asin™ X+ Bxy/1-x* +c then A+ B =
1 1
(@) 0 (b) 5 (€)1 @
(1+x)" Ly
(75) If dex = a(1+7] +Cithena+b=
6 11 21 16
(@) s (b) o) (c) 0 (d) 3
(76) If [5% 57 5°dx =k5% +c then k =
() (log, 5)" (b) (log,5)" () (log,5)° (d) (log, 5)"
(77) j\/1+ cosecxdx = +C
(a) Zsin’l(\/cosx) (b) Zcos’l(\/sin x) (c) 25in’1(\/sin x) (d) 2cos’l(\/cosx)
dx
78) [—— =
%) j\/l+coseczx e
— w . 4 cos X [ cos X . M
(a)sm(ﬁj (b)sm(ﬁj (C)COS(\/E) (d)cos[\/ij
X
(79) j ﬁx: +c
(a) 2% log® (b) 2% log? (©) 2% logs (d) 2% log?

{ 415 )



(80) J‘cosec(x—%jcosec(x—gjdx= k{log sin(x—%)‘—log sin(x—%ﬂ+c then k =
V3 2

(a) 2 (b) -2 (c) - (d) N3

oY P — e
(sin® xcos” x)*

(a) 4(tan x)% (b) 6(tan x)% (c) 4(tan x)% (d) 6(cotx)%
82y [o* X2 —Xx—2 i
( )Ie {(X2+1)2 X=___ +4C

[ 2x=1  X+1 x—1 [ 2X=2

@e ( 2 1) (bye (x2+1j ©¢ (x +1j (@e (x2+1j

(83)j ) ae ‘e

e +1) \VeX+l+e™”
(a) tan”*(e* +e™ ) i(b) sec*(e* +e ) (C) 2tan1(e% +eV2) (d) 25ecl(e% +e%)

dx
84) [——=—=____ +c
x5V x5 -1
5 4 8 -5 g 8
@) Zlog X5 +\x° -1 (b) Tlog X5 +\Vx° =1
4 4 [ - + [
(©) Elog X5 +\Vx5 -1 (d) ?Iog X% +\x5 -1

(85) If I(xgo + x4 xlo)(2x2° +3x%° +6)1l°dx =k (2x30 +3x%° +6x"° )ié +cthenk=__

1 1 1 1
(a) — (b) -— ) - d) =

@) Jﬁ

(a) 2sint,| ;4 (b) 2cos™,| ;4 (c) —sm L ;4 (d) - —s ‘/

2012x+ 2013 2012

_4C (4<xx<0

(87) IfJ' dx = x+klog|2013x+2012|+c then k =
2013x + 2012 2013
4025 4025 -4025 -4025
@ ——— (b) > ©) ——— (d) >
2013 (2013) 2013 (2013)

< 416 )



2sin X +CoS X

(88) IfI : dx=ax+Dblog|7sinx-5cosx|+c thena-b=___
7sin Xx—5cos X
4 4 8 8
a)— b)-— C)— a)——
( ) (b) 3 ()37 (a) T
(89) Ifjcong+COS6X dx =k, sin4x+k,sin x+cthendk, +k,=__
2cos5x -1
(a)l (b) 2 (c)4 (d)5
(90) = +C
J‘xtanx+l)
tan x cot x —tan x B 1
xtan X+1 Xtan x +1 Xtan x +1 Xtan x +1
(91)J‘,/l+sm—dx_ +C

(a)8(sm§+c088J (b)sin§+cos§ (c)= (smg—cos?)j (d)8(sin§—cos§j

(92)I (x+1)dx F -
x(1+xex)2
xe* il xe* +1 1
a)lo = b) Il
(a)log 1+ xe*| 1+ xe* (b)leg xe* +1+ xe*
xe* 1 La#%e” 1
c)lo d)l -
(c)log 1+ xe* +1+xex (d)]g8 xe* 1+ xe*
93)| —— —
( )Ie +e” +2 e
1 2% e*
a b c)— d
( X+1 ()ex+1 (©) e’ +1 ()ex+1
\/— dx 1++1-X
(94) |fj =k log|——=—"]-cos*/x +¢
IX X Jx
(a)l (b)2 (c)-1 (d)-2
2
(95)jwede= re
(x+4)
X X+ 2 X—2 2xe’
ae*| — b)e* X d
@) (x+4j (b)e (x+4j (c)e (x—4j ( )x+4

Gy



2e +3e

(96) Ifj X = Ax+BIog‘3e2X +4‘+c then A+B =
13 15 17
a) — b) — c) — d) —
( ) ( ) © -4 (d) -4
97) If klog %X [tanx| X fcthenk=
&7 J.1+tan X Isec? x+\/—tanx‘
1 1 1
Q) —— b) -——— C) — d
@z NG 9 2% @27
(98) If jsx—_ldx=klog‘3% +372|+c thenk =
3 +1
(a) log; (b) log; (c) 2log; (d) 2log;
(99) j%dh e
sin® x+cos* x

(a) tan‘l(\/tan x) (b) tan’* Gtan xj (c) tan‘l(tan2 x) (d) tan™*(2tanx)

(100) jezx (L+tanx) dx= +C
(a) tane” (b) tan xe* (© tangex (d) tange‘X
(101) | (XZSX:Z;T(;Z dx = ‘e
(@) (XSX—er; )J(rsl)z (b) (XSXj ;3X—1rol)2 (©) 2(x° +X;03 +1)° (d) 2(x° +X>i3 +1)°
(102)I tan x+cotx+1secx+cosec X dx= e
(a)%(cosx—sin x)+§ (b)%(sinx—cos x)—g
(c)%(sin X + COS x)+§ (d)%(sin X + COS x)—%

g



3 1
sec2 0 —sec2 0

(L03) g EN0d0= +c
+
(a)—log secO —+/2secH +1 (b) 1 log secO ++/2sech +1
V2 7% lsecO ++/2secH +1 V2 7% lsecO —2secH +1
(©) ilog secd —+/2secd —1‘ (d) log secH ++/2secH —1
J2 T%|sec ++/2sech —1‘ \/— ®lsecO —/2secH —1
sec® x —2009
(104) j = +C
X
COt X —Ccot X fan x —tan x
(a) Sin2009 X (b) SinZOOQ X (C) Sin2009 X (d) Sin2009 X
(105)jx27(1+x+x2)6(6x2+5x+4)dx = T
x* + %2 + x%)’ x* + x° + x®)’
X+ x° + x%)’ X° + x° + x")!
7
(lOB)IWdX = +C
l 1/4 l 1/4 l 1/4
(a) (l+ —4j (b)(X4 +l)1/4 (c) (l__“J (d)—(1+ —4]
X X X
(107)'[ _A2+ B+Iog +C
xX+x3 X X X+1
(a)A:%,le (b)A:LB:% ©) A:-%,B:l (d)A=—1, B:—%
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(108) j Sin X - COS X - COS 2X - CoS4X - COS8X - COS16X dX =

+C
sin16x C0S32X C0S32X C0S 32X
(@) (b)—- (c) (d)-
1024 1024 1096 1096
(lO%fw dx= Acosx+Blog| f (x)|+¢
1 1 J2cosx—1 1 -3 J2cosx—1
-~ B=— f(x i -
@A 4’B J2 ¥)= J2cosx+1 (B)A= B \/_ %)= V2 cosx+1
1 3 JV2cosx+1 1 -3 J2cosx—1
——~ B=-2 f(x —- B=_°2
© A Z’B J2 ®)= 2cosx—1 (d)A= B \/_ %)= 2cosx+1
(110)J' X +1 dx = Alogix|+ & ~+C.then A= B =
X(x? +1)° + X2

()A=1B2510 (DA=-1B=1 (c)A=1B=1 (d)A=-LB=-1

g



Hints
(Indefinite Integration)

1+tanx  sSinX +cosx 2

1 B COS X 1] cosx +sinx + COSX — sin X
COS X + Sin X

X X
e"+1 e?+e?

X X —X
-1 2 _ o2

and taking e? —e 2 =t

e5Iog>< _ e3log>< X5 _ X3

= =X
_ e2logx X4 _ X2

4log x
e g

1 anl

X(Xn +1) X" (X" +1),taking X" =t

Taking log (x + 1) — log x =t

(¢]

cot™tx X tan~*x X tan~t x
1-— =g — e cot 1 x
{ 1+ X2:| W Integrate o by parts

tan x S .
Joosx = (COSX)2 SINX taking cosx =t
COS X

4

1 X :
e (xo 1) = . taking X° +1=t
( ) X +1 |

cosec’x = cosec’x /1 + cot? x, takingcot x = t

1

2% .
Nk taking 2¢ =t

(x—-1)e™ = xe ™ —e ™ Integrate x e by parts
sin(log x)-cos(log x), log, x=t - x = ¢
(x+4) (x +3) =[x +3+1][x +3]

= (x+3) + (x+3)

1

(x+3)ﬁ’

X+2=t

¢



15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

217.

28.
29.

30.

31.

f

1

X

e

X

e’ + 2 +e”

X

COS X

2

(eX + 1)

\/sinz X+ 2sinx + 1

1

=X

e

e +1 lte

x !

taking e* =t

taking sin x =t

takingl+ e =t

sin® x — cos® x = (1 — 2 sin? x cos? x) cOs 2X

Let log, =t then d (logx) = dt

1+ cos8x

2co0s’ 4x

COL2X — tan 2X _ COSZ 2X —sinZ 2x

9 e2x

-4 =t

1

1

sin8x

x SiN2X COS2X =

4 4sec’® 2x

sin®x + cos®x 1-3sin’x cos’x 4-3sin?2x  4+tan’2x

1-x

=12

SeC X

SEC X

» and takingtan 2x =t

sec? x

\/sin(2x + o)+ sin a ) \/Zsin (X + o) cosx > J2tan x +-€osa +sina

and taking 2 tan X cose + Ssina = t?

+ ,taking x® =t
+ 1

x*+1 x'-xP+14+x7 1 2
x® +1 x® +1 1 + Y
log, x -1 .

ge—ztaklng log, x =t x =e'
(log, x)

e)(

= log (ex*) =

X

e* <11
?[Iogee + xlogx]=e {;+ Iogx}

x cosec’x, Letu =x,v = cosec’x, taking integration by parts

x° log .x, Letu=logx, v=x°, taking integration by parts

log (log x) + @ , taking log, x =t

[

X

2

x2+lj
e

x2-1




32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

2 2
x -1 = X ,taking x + 1y
X

2 2
(x* +3x% + 1) tanl(x +1j Kx+1J +1} tanl(x+1J
X X X

1+ cos2x
2

cosx d(sinx) = cosx cosx = cos® X =

taking xe* =t
sin®x = sin? x sin X = sin X — sin x cos® x , taking cosx =t

1 e*

eX 4 e—x - eZX +l taklng e :t

e2**loox — 2 'y taking u =X, v = e* (integration by parts)
X—2sin X COS X
_si - PPy 1 . .
XZsInx _ - 2 _ x. = cosec’ X — cot X, takingintegration by parts
1-cosx SeinZ = 2 2 2
2
5+ log x
(6 +logx)"" taking log, X =t . x = ¢!
1 X
—— - takingtan — =t
5+ 4 cos x KNG 5
log x

N log, x =t = x =¢€', taking integration by parts

COSX — Sin x

(sin X + COS x) \/sin XCOS X + Sin’ X cos® X

cos? x — sin? x

1

. 2 . 1 2
(smx+ cosx) sin X cosx+E 3

2 COS 2X King 1+ sin 2
- + takin sin2x =t
(t+sin2x) [Lrsinagf-1 0

423 )




43.

44.

45.

46.

47.

48.

49.

50.

ol.

52.

COSX  _ COSec’x-cotX

sin®x + cos® x

J1+secx =

1+ cot® x

+ COS X

, takingcos a =y

COS X

Jtanx + Jeotx =

(sinx + cosx) v/2

sin X + cos X

\/sin X cos x

» taking cotx =t

V2 (sinx + cosx)

B \/1 - (1—25in X COS X

(taking sin x - cos x =t)

x* +1

1
x' - x*+1 (
X_

sinx —sin®x
1-sin®x

) . \/1 — (sinx - cosx)’

L1
Y2 1
X takingX == =t
1 X
j +1
X
Jsin x cos x 32
=, taking sin? x =t
3
1—[sin2x

cott\/x=u and v = 1, taking integration by parts

log x
2

(1 + logx)

X2

, taking log, x =t = x =¢'

3(x2+2)—2(x2+3) _

3 2

(x2 + 2) (x2 + 3)

(x2 + 2)(x2 +3)

x2+3 X242

{ 424 )



53.

o4.

55.

56.

S7.

58.

59.

60.

61.

62.

1035)

1 2
(1—x3+x3] .
=1

2

1+X _ —X§+2§
1+ 3x 1+ 3x
. 1-X 1-t°
, taking S=t' =X ="—, 2xdx=
(1+X2) 1—x? 1+x 1+t
cot X _ COtX. COSEX’X

Jeos* x +sin*x  /1+ cot* x

x|:1_Xi|2 X
e ~| =e
1+ X

1

1 B 2X
1+x° (1 + x2)2
sec? x

\/0053 X sin (X + o)

" Jsina + cosa tanx ' taKingsina + cosa tanx = t?

1 L 1 1
——— S +
1-cos*x ZL—coszx 1+ coszx}
yizsinx 3 King —= =t => X = — 2t
1+cosx  oxing=s = -
1 1 _
12 7 12 »faking

(x+2)8(x —5)=

XZ

i) e

X

XCOS X

(xsinx +cosx)2 - COSX'(xsinx +C0s x)2

X .
u=——, taking v=
COS X

(1+ x—l]eX
X

1
X+=

takingu=X, v=e *

X COSX

1
+ =

X —

N

&
X

(xsinx + cosx)2

' taking cot® x =y

X +2

e _ ¢

X—-5

—2tdt
(l +t? )2




63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

5x + 3 B
\/xz +4x +10 \/xz +4x + 10

2(2x+4)—7

(1 - cosx) cosec’x = cosec’x — COSec X. COt X

1 _osec’x

(2sinx +3cosx)’  (2tanx + 3)° taking tan x = t

COS X lin a
f(x)=—""—" S nN—oowsSn = a = CoSX, I=—C0SX
1+ cosx 1-7r

X

€
(e* + 2012) (e* + 2013)’ taking e* = t

X201l tan—l X2012 .
1 4 x40z » taking tan™ x**? =t
1
COSX —Sin X
1 1 3
= 3 e At 0S ECT "Xt T
\/Esin (x+ n) i
4
sin X sin (x— o + a) |
- = — = cOS®eL + 8ih .. cot (x*= o)
sin(x — o) sin (x — o)
5)(

(5><)2 _q taking 5* =t

sin™ (1 2X 2), taking x = tand
+ X

sin'yJ/x —cosTt x4 . . :
— _1://: = Zsin"t/x -1, taking </x = sin
sin'y/x +cosTtW/x m

L _ /1—x
sin™? (2 tan m], taking x = cos20

{ 426 )



75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

5555 | taking 5° =t

1+ sinx .
J1+ cosecx = _ , taking sin x = t?
sin x

1 _sinx
JL+cosec® X /2 — cos® x

" taking COS X=t

2

N

, taking x = t?

s - one xS afofieag ) o - 5

1 sec’ X

B

1 A _
(sin®x cot’xJe (tanx)s King tanx =t

X —x—2 D .

(x2+1)2 e (x2+1)2

X +1 1-2x — x?
f(x)= f'(xX)=——"—"—7—
()= (x? + 1)

(ex—l) eg—e%
(ex+1)\/ex+1+e‘X X x x o x\?
e?+e? e?+e? | -1
4
1 , taking x5 =1t
x5 V55 -1

(x30+ x20+ xlo)(2x20+ 3x10 +6)10

» taking g2 4 ¢

427 )



86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

1
_ (X30+ X20+ XlO)(2X3O+ 2X20+6X10 )10
taking 2x* + 3x*° + 6x™° =t

1
\/(X—4) (7 -x) ' taking x — 4 = t2

2012 x + 2013

2013x + 2012 ' Nr=A(Dn)+B
2sinX + COSX |
7sinx — 5cosx | Nr= A+B(Dr)

Zcosls—x cos:iX 2[4C083 52X—c0352X} cos 3x

COS9X + cos6x 2 5x 3x

= = = = 2C05—C0s—
2cos5x -1 dcost>X _3 decos? >X _ 3 2 2
2 2
1 _ cos? X ¥ (5(05)) X COS X
(x tanx + l)2 (xsin x + cos x)2 X (xsinx + cos x)2
taking u=@( , taking v= A h
X (xsinx + cosX)
2
X X X X X
1+sin— =,/[SIN—+ COS — | =SIN"— - COS'—
\ 4 \/( 8 8) 8 8
X +1 ~ (x +1) ¢

x(l+xe*)2 xe* (1+xex)2'takin9 xe* =t

1 e*

e +e* +2 (e* +1)2 ' taking e* =t

1-Jx 1

1+ Jx | x ' taking x = cos* 0
(x+2)2eX: X(X+42)+ 4 e
(x + 4) (x + 4) (x + 4)

{ 428 )



=[ x 4 2Je*,f(x): X and f(=—2

X+4  (x +4) X+4 (x +4)°

2¢* +3e  2e¥+3

= , thentaking Nr=A(Dr)+B
B i ae 3744 J (Br)
1 sec’ x .
97. Trtan'x - (- tan® x) 1+ tan” X), taking tan x =t
3 -1 3 -3 X x
98. T % < takingze 37
32 + 32
i i 2
99. sin 2x _2sinxcosx  2tanx-sec X taking tan? x = t

sin* x + cos” x  sin®x + cos” x 1+ tan* x

100. e** (1 + tanx)” = e”* (tan x + sec® x), taking 2x = t
101 to 110 Try yourself

¢



88
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98
99
100
101
102
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106
107
108
109
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Answer Key
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QUESTION BANK

(Definite Integration)
1) J. |x[dx :% ; where Ke Nthen Kis ....ccocoevvvivnnnane,

@o (b) 1 (c) 2 (d) not possible
(2) If [ x|xfdx :%,n e N then niis oo
1

(@1 (b) 2 () 0 (d) 3

T

2
(3) j[cot x]dx is equal to .....c.cccoeveincnnc,

3

T T
@1 (b) 0 (c) 3 (d) 2
(4) J%[szdx is equal t0 ...ovoveverereeeeceanae.
() % (b) 3 (c) 2+~/2 (d) 2-42
(5) Jz'\/l—sin 2xdx is equalto ..
(a) V2 +1 (b) /2 -1 () 1-2 (d) 0
(6) The value of the integral Jl'zzx B7UAX S v
64 27
(a) IogeE (b) Ioge6—4 (c) Iog% e (d) Iog%e
(7) The value of the integral j.(x ~[X])AX S oo
@) 0 )5 (c) 10 (d) 15
(8) Jz'es‘”1X -etan [X}dx isequal t0 ....cccocvvveeevienne,
T T =z T = Ed
(a) 2 (b) 2° (c) 2" (d)e




]

2
(9) The value of theintegralj tan (cotx)+cot ™ (tan x)]dx S ce e
0

T TCZ TC2
(a) 2 (b) () vy (d) >

b 2
(10) The value of the integral ‘[%dx IS trrreee e e
—T +

(a) 0 0) 5 © 5 (d)
(11) The value of the integral jl log (ﬁm] AX S oo,
(a) log 2 (b) 0 (©) log 3 (d) not possible
(12) The value of the integral j (X = X ) —— AX 0 +ovrrevvereeeeeeeonn
()0 (b) = © 3 @ %
(13) T(sin x+|sinx|)dx is equal to .........c..cccco.o.o...
@0 (b) 2 (c) -2 (d) 4
(14) %(tan X + tan 2x + tan 3x +an X-tan 2x-tan 3x )dx is equal o™ ......................
@ log2 (b) log¥/4 @lg2  (d)4log3
(15) j(x +log x*' )dx is eqUal 1O vrvvvveeerreeeee
O (b) e* -1 © € +1 (A ¢
16) I = j(x7 +cos™ x)dx then cos | isequal t0 .......c.ccrvevenne...
(@) 1 (b) 0 (©)-1 OF
17) fmdx iS €Ul 10 vvvvvvvvverrrrrrreen,
@ -3 ©)-3 ©-2 @-4




(28) jpiij + |i_z|]dx isequal to ......cccceeevvviernnnns

@~ (b) a (c) 2a

(19) The value of the integral

- C—

(@) e-1 6) £ ©)0
(20) If i%dx :% then Kisequal to ........ccoevvenenee.
(a)1 (b) 2 (c)3

(21) j 2 x3dX is equal t0 .....veeeveeereeenee,
1

log=
g3

@a~o (b) log 3 (c) -log3
2
(22) If f is an even function and J' f (x)dx =K
0

2

1
then j(x 2_1}f (x+l]dx iS €QUal 0 ...,
L x X

(@0 (b) 2K () K

(23) The value of J' cosec20logtan“0dOis o, ...............0

/6

1
a) 0 b) /3 ) —
(a) (b) (c) 7
51
24) The val ¢ h is equal
e value of | ————==a then tana is equal to
( ;[1+\“/tanx |
12
@) V3 (0) 1 (©)
J3
%8tan2x+8tanx+8
(25) The value of j T OX S .,
o, fan®x+2tanx+1
@~o (b) = (c)m+2
(26) The value of jﬂde ISt
» C0s0+sin 0

(log x)8 dx +8j(|og x)7 dx is
1

(where a > 0)

(d) 4a

(d) 4

(d) log2

(d) 4K

(d) m-2




@0 (b) g © (d) 2n

2
27 Jlog (tang + cotgj dx isequal to .......c.cveverrennes
0

@) g log2 (b) —g log2 (©) zlog2 (d) -log2
= sin(2n +l)—
(28) The value of integral I—dx 1T
0 SIin—
2
()0 0 7 ©n (d) 2n

1007

(29) The value of the integral J' V1—COS2XAXAS werrevevrrcrcreirrnnn
0

() 50 (b) 100 () 10042 (d).2002
(30) The value of I— — —dx IR
logx < X
@¢ (0)e © @0
2p+a
(31) If f (x) is an odd periodic function with period P then J' X)X is equal tO .............
2p-a
@p (b) 2p (c)4p @do

1
B2 If1, = Ix” -e*dx forne N then I, +1001y isequal tO .........ccccccuruenecne.
0

@0 (b)1 ©e de”
(33) fwdx isequal to ..o,
5 COS™ X+sin” x
T TC2 TE2 T
(a) - (b) T (© " (d) 5
(34) JI (wj dxisequal to ..........ccoevvvvennnnen.
bcos x
T T
@0 (b) > (© 2 (d) mab




(35) The value of intergral I ..........................

X+X
64 128 1, 32 64
a I— b) —log— C) —log— 6 log—
@ — 5109 ()6965 ()609165 @) e
%
(36) If | —Itan xax thenz iS eqUal tO ......eereeeeerenee
—l r r+2
@5 (b) 10 (© 15 (d) 20
dtm b

@7 If j x T dx:j dx thena+bisequal to ........ccevvvvvnenee

1

(@) 2n+7 (b) n+5 © > d7
(38) '1[3/ X —x* dxisequal to ..o..cccoovvvvin.n,
1 3 9 29
@ 5 (b) = © = () 8

1

(39) The value of the integral I( X +6x" +5x+4x” +3x-+ 1" ax is equal to
0
@5 (b) 5e (c) 5¢° (d) 5*

2
(40) jx[x]dx iSequal to ..........cco....ovem
0

@ ©)> G- @2
(41) If f (x) = f (n+e—x) and!f(x)dx=eT2n then exf(x)dx is equal (o ..
@ 0" ©1 @1
(42) The value of integral j ﬁ OX S oo
@1 ) 5 © @
43) If j = dx= Kl_ ; then K is €gual t0 ......veveeseeceerren
@ (b)n+1 ©n+2 (@n+3

{ 435 )



% .
(44) I log (cot2x )™"“dx is equal t0 ........ccersrrrrrrrrrs
0

@0 (mg @%

n+1 100

(45) If j f (x)dx=n wheren=0,1,2......, and j f (x)dx
n 0

(a) 50 (b) 49 (c) 99
(46) dex iIsequal to .....cccoeevieecnennn,

¢ 1+cos” X

(@0 (b) (€) n—;

a+l

(47) The value of integral f a—x|dxis (aeR")=......

(3)a (mg ©) 1

2
(48) The value of fsin EEEOE. ........................;
0

(a) 1 (b)0 ©) 5

(49) 'l[ log xé dx is equal to
1+e e-1

(a) u (b) N €1
(50) If a <0 < b then the value of j%dx ([

(@ a+b (b)b—a (c)a-b

%
(51) I vsecx+1 dx isequal to ......ccoceveeveivnennen,

T T
(@0 (b) " (c) 5

T
@2

2
K 2_k then k is

(d) 100

d)=w




%
(52) The value of the integral j log(SCO—taN0) OIS .o

%
@7, OFA CF: @0
(53) The value of the integral jm -cosg OIS oo

L T

@0 (b) 4 © 5 dn
4 j&\/ 1-xax is equal to ......ccvevvrvrcrerrnnn.
4 8 16 <7,
@) HS (b ES © ES @ ES
7 sin20
(55) ! e L L L —
7T 7T 7T
@0 (b) a2 © » (d >
(56) jwdx iSequal to ......ccoevevvcvrcinnes
5 SinX
@0 OF: (c)’—z‘ @ 2n
%
(57) I sinxf (cosx)dx is equal 0 ...
N
@1 (0)-1 ©0 @) ’—2‘

(58) The value of the integral j(xz +x)|x|dx Y
-1

@0 o ©1 @2
(59) The value of jf[cot e TG I T L C JO—— (where [ ]denotes the greatest integer function)
T -7t
@ > 01 © > d-1




(60) Iff jlog[ thjdt thenf[ j—f(%l) isequals to ........cccccvveerennnen

@0 @5 (@% @1

a+C ac

(61) The value of ¢ J' [ f(cx)+1]ax J' (€*+X)dx,C#0, is €qUAI O woorvvrrrrre
@ao (b) c(a-1) (c) ac (d)a(c+1)
(62) f : R — R and satisfies f (2) =1, (2) =4 IfJ' (3x) f" (x)dx =7,

then f (3) is equal to ............ccoeurrrenres

@32 (b) 4 (c)8 (d) 10
(63) J. Iogt dt +Jj. Ilof:dt isequal to .....cccvvevrecine,

@ e 0 ©)2 @ >

e 2

(64) If JTE f (sinx) dx =2 then the vaiue of JTExf Gl e

(@0 (b) 4 © @

%
(65) J' [( X+ n)3 +cos” (X + Sn)de isequalto ... .t

,3%

@~ K © T4 @ 5+

%
(66) If f (x) = 1—— then J' fof (x)dx is equal to ..........ccoccenn
%
@)1 ©) 2 (©) -og2 (@) -log>
2 2
. ©odx .
(67) The value of the integral | ———7 1S .c.cocoevriiricicinnnn.
e
(@0 (b) 1 © 3 OF:
% dx
(68) The value of the integral j ..........................
(1- x)é \/1T

< 438)



@0 ® ©1 @2
(69) Ifh(x) = f (x)+9(x) ][ 9(x)— f(x)] wheref isan odd and g is an even

%
function the J' h(x)dx isequal to ..........ccccceruerns
7
n % %
(@0 ® © [ h(x)dx (d) 2] h(x)dx
0 0
100 100 1
(70) If J. f (x)dx =10 then ZJ. f (Xx+K-1)dx isequal to ........ccccccccccrrcee
0 K=o
@~o (b) 10 (c) 100 (d) 1000
(71) If f is an odd function the value of integral I 1 f (x—%) dx isequal to ......ccocovevrvrreennne,
;X
Y
2 2
@e o) & (o= (@0
e 2e
%
(72) The value of the integral j SiNO-10gSiNO-dO IS .vvvvevvoverrrrreeeen
0
2 e
@ Iogg (b) log2e () log2 (d IogE
t (1
(73) The value of the integral Ilog [— —1) B .......................
X
0
1
@1 (b) 5 ()0 (d)2
4 2
(74) The value of integral J. 0 G T
5 SEC X+ COSECX -+ tan X +cot X
0 b) 1- = o) T4l d) T+
@ (b) 2 (© 2 (d) 5
_ 3 (x2 +1) dx _
(75) The value of the integral J. [
B (x2 —1) Xt —=3x% +1
2
T T T T
= b) = C) — d) —
(@ 5 (b) 3 (© B (d) 1

1
(76) The value of the integral J. Iog(xll— X ++/1+ x) AX IS voveeeceee e,
0

€ 439 )
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1 1l = 1 T
@) E[Iog(Z)—Tﬂ (b) E(log 2_1+§j

1 T 1 T
© §(|09 4_1+Zj (d) Z(Iog 3_1+§j

(77) The area enclosed by the parabola x® = 4by and its latusrectum is g then

b>0isequal to .....ccccovrrerrnennne.
(@) 2 (b) V2 ©1 (d)4

(78) The parabolas y* = 4x and x* =4y divide the square region bounded the lines
x=4,y =4 and the coordinate axes. If S,,S,,S, are respectively the areas of these
parts numered from top to bottomthen S, @S, i S; IS v,
(@) 1:2:3 (b) 2:1:2 (€ 3:2:3 (d)1:1:1

(79) The area enclosed between the curves y =log, (x +€) and the coordinate

@1 (b) 4 ©2 (d)3
(80) Ratio of the area cut off by a parabola y* =32x and line x =8 corresponding
rectangle contained the area formed by above curves region is .............c.......o....

3 2 J
a) — b)y'= C) = d)3
@ 0% © @
(81) The area bounded by |X|—|y| =2 IS ...........s8
(@) 2 Sg. unit (b) 4 Sq. unit (C) 8 5. unit (d) 16 Sg. unit

(82) The area bounded by the curves x* = y and 2x+Yy—8=0 and y —axis in the
second quadrant is ..........ccccvernnen.

(@) 9 Sg. unit (b) 18 Sg. unit (© 8—30 Sg. unit (d) 36 Sq. unit

(83) The area of common region of the circle x* +y* =4 and x* +( y—2)2 =4

@ %(m-z@) (o) g(Zn-\/é) © g(\/é-Zn) ) §(4n-&@)

(84) The area enclosed between the curves y =kx* and x* =ky” (k > 0) is 12 Sq. unit
Then the value of 'K' IS ......cccoceverrerirenennes

@6 OK ©12 @

{ 440)




(85) The area enclosed by y* =32x and y =mx(m>0) is % (107011 I

1
@1 (b)2 ©4 (d) 2
(86) The area of the region bounded by the circle x* + y* =12 and parabola X’ = Y i .........ccoevverneveenn.
@ (m-ﬁ) Sq. unit (b) 4n++/3 Sq.unit

(©) 2n++/3 Sq.unit ©) n+§ Sq. unit

(87) The area bounded by the curves |X+[y|>2andX® +y* <4S ....oocccrverrrsree
(a) 4n-4 (b) 42 © 4(n-2) () 4(n-1)
(88) The area bounded by the curves y =x* andy =|X| iS .........cccccrrueee

(@) 1Sg.unit (b) 2 Sg.unit © ; Sg. unit (d) 2 Sq. unit

(89) The area of the region bounded by curves f ( x) = sinx,g(x) =cosx,x :Z X :SI IS crverrreeeereereesieanens
@)1 (b) 2 © 2 d) 22

(90) The area enclosed by the curves X = Y,y = X+2 and X—aXiS iS .......ccccivrvvorrecen.
@ )2 ©2 @

2 2

(91) The area bounded by ellipse ); +}; =land itsauxiallary circle’s ...............cc........

@ 2r (b) 3r (c)br (d) 9n
(92) The area of the region bounded by curves X% + Y2 =4,X =1&X=~/3 IS srococcooccrerrrrrrrrer
(a)gsq.unit (b)%sq.unit (c)%sq.unit (d )4—§sq.unit

(93) The area of the region bounded by the lines y =mx,x=1,x=2 and
X—axis is 6 Sg.unit then Mis ......cccovvvveienenns

@1 (b)2 ©3 (d) 4

g



Hints

(Definite Inteqration)

| x| is an even function
k k
= fIx]dx = 2] xdx =k
-k 0
1
K2 = =
R X K

1 n
Here Ix|x|dx + Ix|x|dx
-1 1

Z:0+J.x2dx
3 1

(- xIx1) is an odd function)

7
— = S x>0
3 3 ( )
z ?ESng
I:Jde 31
n S.—>cotx>0
3 NE)
=0

j;[xz] dx = j; [XZJ ox + f [XZJ ox +

3

V2 2
:0+Jl.dx+J2dx
1 J2

Here£<x<£
4 2

.. COS X < sin X

1 =|(sinx—cosx) dx

h‘?—!'_j’\)‘ﬁ

%ﬂ—;l\)\w

[xz] ox

G



10.

= i (x + x) dx

t cos’ x
| =
£1+3X -1
_ tcos® (0-x) T cos? X
_I T3 3 X = Il 1 dx (1)
Y T +37X

21 = J'cos2 x dx

G



12.

13.

14.

15.

16.

f(—x)log( L

—X +4X% +1

= log (x+,/x2 +1)
1)

1

~ [f(x)dx =0

-1

e

xdx

!(x+\/e2—x2)\/e2—x2

|

(Take x = esin 6 - dx = ecos6de)

j sin® _T
0 sm9+cose 4

= [ (sin x + [sinx] Jdx + j(sin X+ |sin x| )dx
0

- 2jsinxdx+o

tan 2x + tan x
1-tan x- tan 2x

tan 3x =

. tan x + tan 2x + tan 3x +

. | =2 |tan3xdx

O ey © | 3

I

P e @
Qo
—

Putx*=t . x*(logx +1)

1 1
| = Ix7 dx + Icos‘lxdx

(<X < 21 = sinx€ 0 & 0 < x < 7 = sinx>0)

tan x . tan 2x . tan 3x = 2 tan 3x

dx = dt

444 )



0+ _jcos-l (1+ (-1)-x) dx

1

= I(n—cos‘lx)dx:jndx—l
a

2
17. 1 =2 [JJoosx- [sinx|dx (even function)
0

cosx-sin x dx (- sinx>0)

Il
N
O v | A

18.—a<x<a
O<x+a<2a&-2a<x—-a<0

o _j-(_x+a+*a—x]dx_0
; X+a XxX-a

—a

19, j (logx)® dx = [x (logx )y I -8 jx (logx) - % dx

1

e

(logx )’ dx + 8j(log x)' dx = [x (log x ]

1

- )

j kix =
20. Ix 1 4
-1 2 _
k [sec x]ﬁ =
log3 ,
21, 1= 27 x*dx (-~ fis an odd function)
—log3
1
22. X+ —=1
X

g



23.

24.

25.

26.

L= jf(t) dtzzif(t)dt

log tan 6 =t

1
- 2 _
tano . secs0 . do = dt

1log\/§

1= [tdt=0
2_|\/’
og+/3

57r

Ncosx

j\/cosx + Ycosx
12

dx

5n
% Ycosx

ﬁQ/cosx + sin x
12

dx

tan® x + 2tan x +1

(Qfisanodd function)

o2
I:4J~2tan x+2tanx+2dx
0

_]‘- cos36
5, C0sO +sin O

_ [ cos (3(n-0))

(.,

de

!cos(n —0) +sin(m -

0)

(| :> o] = J-2c0336 cose
0

c0s20

446 )

l1+tanx =t
sec? x dx = dt

i)

|




de

B J’fcos 40 + cos 20
5 C0s 20

(1+ tanz)z(]
A ———

2tan >
2

I = |log|2 X

(=R A ]

217.

i

I
O v | 3

2
log 2dx — jlog sin x dx
0

T T
—log2—-| ——log2
2 (zg]

28. sin (2n +1))2( =sin (2n +1))2( —sin (2n —1))2( + sin (2n —1))2(

—sin (2n —3)§+ .......... +sin3—X g sin5 + sin X
) 2 2
. X . X
= 2c0snx. sin — + 2cos(n 1) XS 2 e + 2C0SX.,
. X . X
sin — + sin —
2 2
i T
=2 J(cosnx + cos (n -, + COSX + 2jdx
0
100w
29, I = [+2 sinx| dx
0
T 27 3n 9r 100w
= \/E“sinxdx— jsinxdx+ Isinxdx+ ........... +Isinxdx— J'sinxdx}
0 T 2n 987 97
©odx e
| = dt .. = . = at . = @t
30. N log x !t [put =~ logx =t - x=e' - dx=-celdt]
2 X
= Ie_dx
1 X
e? 2 X
jd_x_je_dxzo
logx < X




1
32, ho = J.Xloo e’ dx
0

= [xlOOeX]; -leOxggede
0
=e-1001,,

X Sin X COSX
3. I=|—= X
sin® X + €oS” X

(= U]

T .
— — X | COSX™SIX
[ = 2

&
2
UL
; — dx=I—
COS" X + sin” X e

log (a + b sin x] dx

O N | 3

34. |=

a+bcosx

O N | 3

a+bcosx

I = |log (—_]dx
a+ bsinx

O ey | 3

2l =|logldx =0

O e | 3

€0s* X + sin* x

[-- f(=x) ==1(X)][-4p is period of f]

COS X Sin X |

[Put t = x5, dt = 6x° dx]

< 448 )




36.

37.

38.

39.

40.

41.

il
4

I + 1., = j tan* x (1+ tanzx)dx

0

Cftan“tx |t 1
k+1 ], k+1

5.1 1
rz_“1|r+|r+2_|1+|3
=20
4+m

Jf (X—n)dx
3+m

4
= [ (t)adt

3

a=3,b=4a+b=7

1] O e 1]
—
P
H
|
>
N

w

<

o
>

1
= [ X0 dx + j XD dx
0 1

1 2
Idx+ X dx
1

0

D C—

%[x5+x4+x3+x2+x ex]

e
(x5+5x4+x4+4x3+x3+3x2+x2+2x+x+1):dx

1

0

e+m-x)f(e+m—-x) dx

449 )

[Put x =t =t dx = dt]

X




43.

44,

45.

:JjE e+mf(x)dx—1(. fle + T —-x) = f(x)

e+n 2

dx

H

_Tf coso o B d
= Sind + cos 0 dQ [+ x =sin6, dx = cosO . d]
1 %
= jcot”x.cosecZde
k-1 %
cot™ix |
o n+1 "N+l
%

I :j sin 4x log cot 2x dx

7
= I sin [4—n— 4x}|og cot{l— 2x}dx
4 2

0

5,
I = j sindx . log tan 2x dx
0
21=0
100 1 2 100
[ fo0ax=] foodx+ | foodx+..+ | fx) dx
0 0 0 99
K (k —1)
T:0+1+2+ ........ + 99

¢



47.

48.

49.

¢ 2x(1+sinx)
= |

1+ cos* X dx

-7

_ j- 2xdx j- 2X sinXx

+
Y 1+cos’x ' ° 1+ cOS’X dx

dx

J- X Sinx
+ _ AR
0+ 2 ¢ 1+ cos’ x

a+l

| a—x|dx

a
a+l

= I (x —a) dx

(a<x<a+l;0<x-ac<l

%
j sin20 sin® do ....... (i)
%

a

f Jsin(z - 26) . sin (g—ojde

%
= [~sin20 cos0.do ... i)

%
= [sinab (sind + cos6) do (- (i) + (ii)

J 1—(sinB — cosB)? . (sind + coosh) db

1
o1

put sin® — cos6 =t
(cos6 + sinB) do = dt

J
%

1

log x*| dx

—jil d
——%Xogxx

1
':;>0&;Iogx<0]

[
{451)



(log x)2
2

50. a<0<b

b 0 b
2t =] |—;(|dx+f |—:|dx

a

1
2 2dt

1=y2] i

52. 1= J log (sec6 — tan6) do

| = J log (seco + tan®) d6

X
53. I:I sinx .cosde

¢



54.

55.

56.

|\>|><

7
| = [Vsin26 . cose do... (i) [
%
| = 2[5in20 _ sing de... (ii)

7
(i) + (i) = 21 = 2 [~/sin20 (cosd + sin6) dO

take sin® — cosO =t
(cos6 + sinB) do = dt

=] Wx -

Jx =
dx = tdt

=2 { 2 (JT=t) dt

=2] (1 =02 Jt dt

j sin20
01-= L (3|n29)
2
C0s20 =t
— 2sin20d6 = dt

2dt
1+ t?

O ey

I ﬂn100x
o Sinx

_f sin100(m—x) |
0

sin (1 — x)

= 9, dx = 2d6]

g



58.

59.

[...

=
=
=

1= [ @+x) xldx=[ x@|x[dx+ | x]|x]|dx

-1 -1 -1

1
=2 I x2 . xdx +0 (- x x| is an odd function)
0

U g g

[ [cotx]dx=| [cot (m—x)pdx =] [~cotx] dx

0

T

21 = | ([cot xJ/% [~ cot x]) dx

= I (-1) dx

x € R if x is an integer then [X] + [-x]=0and if x is not ansintegrer then

[X] + [-x] = 1]

T

60. f(%j— f (%):Elog(itj dt—j Iog( +:jdt

1-t
=0 (- log (1_+tj is an odd function t)

 454)



61.

62.

63.

64.

65.

cX=c2+t
a+c

| = f ldx=c(a-1)

1+c

7=[@-x)f (X)L, —i(o—l) f (x)dx

7=0-f'(2)+f@3)-f(2)

- C—— D [
|
_I_
~—
~—

I:I x f (sin x) dx

T

[ (x =% f (sin (x - %) dx

0

n ] f(sinx) dx—1
0

| = [(x + )3 + cos? (x +3m)] dx

) e




66.

67.

68.

69.

70.

AR

O ey

O — |

-1+

| I
S N

fo f(x) dx = f

dx

X (x+1)

Jl- 2dt
o 1+t

dx

(1-xy‘J ij:i

dt

o'—,a

1-

X

(1 + cos 2x) dx

L

dx

Jx =t

—1 —

2\/; dx = dt
IXop 2 dx—otdt
1-x (1-x)

h (=x) = (f =)+ 9 (X)) (@ (X) - f(=x))
= (- f(x) + g(x)) (90) =+ £(x))
= h (x)

100

%

_T
2

1

Ifa+k—ndx

=~

=1 4

=

> |t

= | f) dt + j (1) dt +

o

100

[ ft) at

mmdxzzf h(x) dx

[Putting x+k-1=t,

dx=dt]




72.

73.

74.

75.

Putting t = cos6
%

0
0
Ilog(l_—xjdx
1 X
1 i
=[log (l-x)dx—jlogxdx
0 0

:Jl'log (1-(1-x))dx -Jl.log x dx

=0

dx

T
l_j 2sin xcos x
o (sinx+cosx+1)

O e | 3

(tanx +1+secx)

(sin x+cos x —1)dx

O e | 3

Take x — — =t

(1+ %) dx = dit
X

1
X

2sin x (tanx+1—secxjdx
tanx +1—sec x

X |~

t = —FdX:dt

2 1 0
sin0log (1-cos®0)? do = —;j[mg (10 t)+ log (1 +1)] dt
1




76. Applying integration by parts

b
77. 1= xdy
0

4 b
§=£2«/5\/de —

78. S, =S5 ..... (i)

16 _
S = 3 Sq. unit

0
79. A= | log, (x +€) dx
1-e
)/ T
& == —>
[U*&,OD 0
a
80. Ag=21] A
:
1= ] 442 Jx dx BF—rk
° < l@ﬁa‘
Y O \ =d
C ]

¢



81. A=4]1|

(2 = x) dx

1
N
O Ty N

o

1
RA=4.5(2 @

0

82. 1=] (8-2x-x?)dx
4

83. A=2|1]

If(\/Zz—xz 72+\/227x2)dx
0

OR
A=4]|1]

=] Ja-v-27 o

— P

g



rd

844) P

7
N

™
&)
s
~¥

y

s q{
85. = | 4V2yx-mx dx

3 0

3 wl|oo
I I
B~ w

Ne
36. AzZI\MZ—XZ—XZdX
0

1
2 - —
3k 12
k—1 k>0
N
2%
(é%;;aa)
1))
= P >
9
Yo 3:311
87
A %=
Q—*ﬁ,'}j /7/ Q@)B]
[ |

¢




87.

88.

A=r(2)2- (2&)2
=4r -8

1
A:ZJ (x — x2) dx
0

%

s

5m
4
sin X < cosx
74
2 A= (sinx — cosx) dx

T
4

LA
— i
4

=
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Answer

(1)
)
3)
(4)
(5)
(6)
(7)
(8)
9 c
(10) c
(11) b
(12) d
(13) d
(14) b
(15) b
(16) c
(17) d
(18) a
(19) d
(20) c
(21) a
(22) b
(23) a
(24) c
(25) ¢

o T Qo T © T T ©T

(26) b
(27) c
(28) ¢
(29) d
(30) d
(31) d
(32) c
(33) b
(34) a
(35) b
(36) d
(37) d
(38) c
(39)"a
(40) c
(41) c
(42) c
(43) c
(44) a
(45) d
(46) d
47) d
(48) d
(49) d
(50) a

(51) d
(52) d
(53) ¢
(54) d
(55) ¢
(56) a
(57) c
(58) b
(59) c
(60) a
(61) b
(62) d
(63) d
(64) d
(65)"b
(66) d
(67) c
(68) c
(69) d
(70) b
(71) d
(72) a
(73) c
(74) b
(75) a

(76) b
(717) c
(78) d
(79) a
(80) b
(81) c
(82) c
(83) d
(84) b
(85) ¢
(86) c
(87) c
(88) c
(89) d
(90) c
(91)b
(92) b
(93) d

g






