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I Indefinite Integration

But just as much as it is easy to find the differential of a given quantity, so it is difficult to find the integral of a given differential. Moreover,

sometimes we cannot say with certainty whether the integral of a given quantity can be found or not.

Bernoulli, Johann

If f & g are functions of x such that g'(x) = f(x), then indefinite integration of f(x) with respect to x is

defined and denoted as .[ f(x)dx = g(x) + C, where C is called the constant of integration.

Standard Formula:

b
i) | (ax+bprox= (2+b) 6 st
a(n+1)
@i X _1 pnjax+b|+C
ax+b a
1
(iii) .[ ¥ dx = — e+ C
a
px+q
(iv) .[ aady = — 2 +GC;a>0
p /na
(v) .[ sin (ax + b) dx=—% cos (ax+b)+ C
(vi) '[ cos (ax + b) dx =; sin (ax+ b) + C
(vii) j tan(ax + b) dx = ; /n |sec (ax+ b)|+ C
(viii) '[ cot(ax+b)dx = % /n |sin(ax +b)| + C
(ix) [ sec?(ax +b) ox =; tan(ax + b) + C
(x) [ cosec?(ax + b) dx = — ;cot(ax +b)+C
(xi) [ sec(ax+b).tan (ax + b) dx = ; sec (ax +b) + C
(xii) j cosec (ax + b). cot (ax + b) dx = — ; cosec (ax + b) + C
(xiii) j secx dx = /n |secx + tanx| + C OR /n |tan (%+§J
(xiv) j cosec x dx = /n |cosecx — cotx| + COR /n | tan g
(xv) —sin' X 4 C

dx
| ===

+ C OR — /n |cosecx + cotx| + C
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Indefinite Integration /
dax 1 X
XVi =—tan"= +C
Gevl) -[ a®+x* a a
dx X
(xvii) ——=—sec' — +C
'[ X4/x? —a® a
ool | D[ x| G OR sinhX +C
x*+a a
(xix) f dx _ _ ‘x+x/x2—a2 +C OR cosh' X +C
x* —-a? a
dx 1 a+x
-—— n|2224cC
(xx) I a®-x* 2a a—x |
dx 1 X—a
. _ X2l e
oxd) -[ x?-a®* 2a n x+a |
2
I R N
2 2 2
(xxii) [ (+a? dx=§ SEra® + % RS + 48 W;“‘ L C
2 2 2
(xxiv) '[ «fxz—az dX=g«fx2—a2 - % o [ N A \n;—a +C
(xxv) .[ e>. sin bx dx = 2 (a sin bx — b cos bx) + C
(xxvi) .[ e* cos bx dx=% (a cos bx + b sin bx) + C
a“+b
Theorems on integration
(i) jc f(x).dx =CJ' f(x).dx
(ii) [(f()£g(x) dx = [f(x)dx+[g(x) dx
(i) [fx)dx=g(x) +C, = [f(ax+b)dx = @ +C,

Example #1 Evaluate : I3x6dx

Solution :

J.Sxedx = %x7+C
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Indefinite Integration /
Example # 2 Evaluate:j X3 +5x2 -4+ +-=| dx
x Jx
Solution : I (x3 +5x2 —4+Z+£j dx
NN
= Ix3 dx + 'f5x2 dx - j4dx +_[de + Iidx
X Ix
1
= |x® dx +5 [x® dx. —4. [1.dx+ 7. | —dx +2. | x"2dx
] ] ] [+ ]
4 3 X1/2 X4 5
= X5 X _axa7m x| +2 2] +C=X 12x —4x+T7in|x|+4JX +C
4 3 1/2 4 3
Example #3 Evaluate : J.2X'°g23dx
Solution : We have, I2X'°923 dx = stdx Bl
/n3
X X
Example #4 Evaluate : .[4 S dx
X X X X X X X X
Solution : I4 5 d=j L dx:J' 4) (3] | ax= B B ¢
7T 7 7 4 5
n | = n | =
7 7
Example #5 Evaluate : IM
1+ 2cosb5x
25ingcos7x—23in§ cos8x
Solution : We have, jcos7x—0038x _ ! 2 e 2 - dx
1+2c0s5x 2 sin—x+2c035xsin—x
2 2
( 19x 9XJ [ . 21x 11x)
sin—— —sin— sin—— —sin—~
1 J- 2 2 2 2 dx
2 5x 15x 5x
sin— +sin—- —sin—
2 2 2
( 19x 11xj ( 21x 9xj
sin—— +sin—— sin—— +sin—
_1 J- 2 2 2 2 dx
) 15x
sin—-—
2
1 23in130032x—23in1gcos3x 1 1
= — j 2 2 dx = jcost—cosSx)dx = — sin2x— — sin3x + C
2 15x 2
sin—-—
2
X3
Example #6 Evaluate: j—1)2dx
X2 +1- 1 x3 +1 1
Solution : ——dx = - dx
-[x+1 -[ (x+1) J.(x+1)2 -[(x+1)2
2
_ J-x+1) —x+1) . .[ 1 de="-x x+1)dX_I 1 _dx
(x+1)? (x+1) (x+1) (x+1)
3 x2 1
=jx—2+— dx—_[ sdx = =~ —=2x+3/n(x+1)+—— +C
X+1 (x+1) 2 X+1
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1

Example # 7 : Evaluate : _[ > dx
4 +9x
Solution : We have
1 1 1 1 1
dx = dx — = — |———dx
-[4+9x2 9 j4+X2 9 j(2/3)2+x2

Example # 8 : Evaluate : jcosxcost dx

Solution : jcosxcost dx = % jZCosx Cc0Ss2x dx=% j(cosSx +cosx) dx = % [Smsx+sinxj +C
Self Practice Problems :
(1) Evaluate : J'tanzx dx (2) Evaluate : _[ 1_ dx
1+ sinx
Ans. (1) tanx—x + C(2) tanx —sec x + C
Integration by Substitution
If we substitute ¢(x) =t in an integral then
(i) everywhere x will be replaced in terms of new variable t.
(i) dx also gets converted in terms of dt.
Example # 9 : Evaluate : IM dx
X(X +cosXx)
Solution : We have,
jcosx + xsinx
X(X +cosXx)
_ J'(x+cosx)—x+ xsinx o _ _[ 1 1-sinx dx = jl dx—_[ 1-sinx dx
X(X +cosXx) X X+COSX X X +COS X
J‘1 1
= |- dx—j—d (x+cosx) = /n|x| — ¢n |x + cosx| + C.
X X +COS X
n
Example # 10 : Evaluate : J.de
X
. (enx)" n 1 n (enx)™
Solution:  We have j U g = j (nx)" Ldx = j (nx)"d(¢nx) = +C
X X n+1
P =1 3
Example # 11 : Evaluate : J‘%dx
1-x
s —1,\3 -1 0\4
Solution : We have , %dx = _[(sin’1 x)d(sin” x) = %-FC
1-x
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Example # 12 : Evaluate : I; dx
x* +2x% +2
Solution : We have,
X X
I= | ———dx= |——5——F5—
J‘x4+2x2+2 J‘(x2)2+2x2+2
= - —
2 -[ 2 +2t+2
=l tan”' (x2+1)+C
n+1
Note: (i) j [fx)]"f'(x) dx = (f(x))1 +C
n+
’ 1=
(ii) [ LIV [ .9) IR
1-n

[fe0T

iy [ SN

x (X" +1)

vy e

X2 (x” +1)(n—%

U

Self Practice Problems :

T \1n >’

(3) Evaluate : I sec’ x (4)
+tanx
Ans. (3) /n |1 +tan x|+ C (4)

{Put x2=t =

B E-[ (t+1)% +1

Evaluate : j

X.dx =ﬂ }
2

dt =%tan‘1 t+1)+C

Take x" common & put 1 + x ™" =1.

; N € N, take x" common & put 1 + x™ = t"

; take x»common asx and put 1 + x " =1.

sin Enx) dx

—COoSs (/n X) + C

Integration by Parts : Product of two functions f(x) and g(x) can be integrated using formula :

[(100 9(x)) ax =f(x) [(a(x))dx — [ (d—i(f(x)) [ (g(x))dxjdx

(i) when you find integral [ g(x)

dx then it will not contain arbitarary constant.

(i) _[g(x) dx should be taken as same at both places.

(iii) The choice of f(x) and g(x) can be decided by ILATE guideline.
the function will come later is taken an integral function (g(x)).

m-— > =
R R SN

Inverse function
Logarithmic function
Algebraic function
Trigonometric function
Exponential function

Example # 13 : Evaluate : _[sec’1 X dx

Solution :
. jsec’1x dx

=tsect—/n|sect+tant)|+C

=tsect—/(n|sect+ vsec’t—1 |+ C=x (sec'x) —

Put sec’ x =t so that x = sec t and dx = sec t tan t dt

= h(sgct tan t)dt =t(sect)—j1.sec t dt

Mmix+x®?=1]+C
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Example # 14 : Evaluate : jx m(1+x) dx

2 -1 X2

X
Solution : Letl= Mml+x) dx =—./x+1) - |— .— dx
'[X (1+x) 2 e+ 1) J.x+1 2
2 2 2 2
X e )= [ =X /@n(x+1)-1jx 1+1
2 2 Y x+1 2 2 X+1

2 2

X 1 ¢(x2-1 1 X 1 1
=% nx+1)- EI[XH +m] dx=?/én x+1)- EJ-((X—1)+—} dx

2 2
=X Zn(x+1)—l X——x+£n|x+1| +C
2 2|2

Example # 15 : Evaluate : Ie” sin3x  dx

Solution : LetI=_[e2X sin3x  dx
= e —m - '|'2e2X —@ dx =-— leZX cos 3x +g _[ezx cos3x dx
3 3 3 3

- e> cos 3x +E {e” R J‘Ze2X B 3% dx}
3 3 3 3

il e cos 3x + 2 e sin 3x — i _[e” sin3x dx
3 9 9

2x

:>I=—l e cos 3x + EeZX sin3x—i I =g I+i 1= & (2 sin 3x — 3 cos 3x)
3 9 9 9 9
13 e : e .
=>— I= 5 (2sin3x—3cos3x) =1= 13 (2sin3x -3 cos 3x) + C
Note :
(i) .[ e[f(x) + f'(x)] dx = e~ f(x) + C (ii) .[ [f(x) + xf "(x)] dx = x f(x) + C
(x2 —2x+2)
Example # 16 : Evaluate : [e" ~—— " dx
(x2 +2)
X2 —2x+2 —ox X
Solution : Given integral = [e” (—z)dx = [eo* 21 ( )2 = 2e +/C
(x2+2) X +2 (x2+2) X< +2
Example # 17 : Evaluate : .fex [1—smxj dx
1-cosx

X X

1-2sin =~ cos —
Solution : Given integral = jex 2 2| dx
2sin?

X
2

= jex lcoseczi—cot X dx =—excot5 +C
2 2 2 2
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Example # 18 : Evaluate : j{fn (Enx)+ﬁ} dx
X

Solution : LetI ='[{£n (/nx) +ﬁ} dx {put x =e!'= dx = etdt}
X

I= jet (fnt n tlzj dt jet (Znt - %+%+tlzj= dt

=€t (fnt — lj +C =X [fn (fnx) — L} +C
t /nx

Self Practice Problems :
(5) Evaluate : jxsinx dx (6) Evaluate : J.xzeX dx

Ans. (5) —Xxcosx +sinx +C (6) x?ex—2xex+2e*+C

ek g , j Jax? +bx + ¢ dx

2 |
ax“+bx+c¢ 7 ax? +bx +c

Express ax? + bx + ¢ in the form of perfect square & then apply the standard results.

Integration of type |

Example # 19 : Evaluate : J\/xz +2x+5 dx

Solution : We have,

ij2+2x+5 = I\/x2+2x+1+4 dx = H(x+1)2+.22
%(x+1) (x+1)?+2° +% (2 |x+1) +{(x+1?+2% |+C
% (x+1) x®+2x+5 +2/m|(x+1) +Jx2+2x+5 |+C

Example # 20 : Evaluate :

Solution :

dx
=2 d
‘[\/2—6x—9x2 ’

dx 1 1 . (3x+1]
—— dx = — dx =— sin™! +C
I\/2—6x—9x2 ‘[4/3_(3“1)2 3 V3

Self Practice Problems :

1 8x-11
7 Evaluate : | ———— dx 8 Evaluate :
" s v For

2x —1
2X+2

Ans. (7) — Zn‘

+C 8) -8 J5+2x—x? — 3sin- %J,c

Integration of type

jz‘))(—+q I __Px+a jpx+q\/ax2+bx+c dx
ax® +bx +c Jax? +bx + ¢

Express px + q = A (differential co—efficient of denominator) + B.
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Example # 21 : Evaluate : dex

X“+3x—-18

Solution : Let 2x—3=kdi (x*+3x—18) + u
X

Then2x -3 =X (2x + 3) + u
Comparing the coefficients of like power of x, we get.

2 =2,and 3L + p=-3 =>Ai=1landpu=-6
So, 22X—3 dx =J- §X+3—6 X = J'22X—+3dx_6j-2;dx
X +3x-18 xX“+3x-18 X“+3x—-18 xX“+3x-18
= (nlx2+3x 18| -6 | 1 dx = /n |X2+3X_18|_61%dx
2 9.9 3V (9
X“+3x+---—--18 x+2| —[2
4 4 2 2
g ¢
1 *T57s x—3
= /n|x®+ 3x — 18| — 6. /n +C _€n|x2+3x—18|—— /n +C
9 3.9 3 X+6
2| = X+=+—
2 2 2
Example#22:EvaIuate:.[ S
VX2 +4x +1
Solution : j 2x+3 j (2x+4) - j 2x+4 j 1 dx

X2 +4x +1 VX2 +4x +1

adx, where t = (x2 + 4x + 1) for Ist integral

x/x2+4x+ VX2 +4x +1

1

f \/x+2 )2
=2t | (x+2)+ Ve rax+1]+C=2x+dx+1 =i |x+2+x* +4x+1 [+ C

Example # 23 : Evaluate : [xy1+x—x*dx
Solution : Letx=X. di(1 +x—x%) + .
X

=>Xx=A(1-2x) + Y
Comparing the coefficients of like powers of x, we get

1
1-2 —
(1-20) + 5

| —

=—2kand7»+u=0:>?»=—% andp:% S X ==
S0, jx\/1+x—x2dx
I{—%(1—2x)+%}x/1+x—x2dx - —% I(1—2x) 1+ X — X2 dx+%J’ 1+x—x2 dx

—%I 1+ x—x% d(1 +x—x2)+% IJ{?J —(x—%) dx,

2 2 2
ST LT J[ﬁ] (oot o[ s

; (1 +x —x?)%2 + > Kx—%}\/ﬂx X2 +83|n (2)(_1)} +C

N3
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Self Practice Problems :

3-4x 6x-5
9 Evaluate: | ———— dx 10 Evaluate : | ——— dx
®) -[2x2—3x+1 10) '[\/3x2—5x+1
(11)  Evaluate: I(x—1)\/1+x+x2 dx
Ans. (9) —/n|2x2-3x + 1| + C (10) 2 3x*-5x+1+C

(11) % (X2 + X + 1)%2— g 2x + 1) J1+x+x% - %Iog (2x +1 +2x®+x+1)+ C

Integration of Rational Algebraic Functions by using Partial Fractions:
PARTIAL FRACTIONS :
f(x)

If f(x) and g(x) are two polynomials, then ﬁ defines a rational algebraic function of x.
g(x

f(x)

If degree of f(x) < degree of g(x), then ﬁ is called a proper rational function.
g(x

f(x)

If degree of f(x) > degree of g(x) then———= is called an improper rational function.

a(x)
i 100
a(x)

expressed in the form ¢(x) +

is an improper rational function, we divide f(x) by g(x) so that the rational function % is
g

Y(x)

a(x)

f(x)

is less than that of g(x). Thus, (— is expressible as the sum of a polynomial and a proper rational
g(x

, Where ¢(x) and W(x) are polynomials such that the degree of W(x)

function.
2
CASE-| ax® +bx+c _ A i B N C
(X=—a)(x=B)(x=7) x-a X-pf x-y
2
casgq 2 txxe A B O
(X=a)(x=B) x—-a x-=B (x-B)
CASE-III ax® +bx+c A Bx+C

= +
(x=—a)(x®+p?) x—a x°+p°
where A, B, C can be evaluated by subsitution or by comparing coefficients.

1

Example # 24 : Resolve — 5
2x° +3x° -3x-2

into partial fractions.

1 1
Solution : We have, =
2x3 +3x2 —3x—-2  (x=1)(x+2)(2x+1)
Let ! = A + B + C . Then,
2% +3x2-3x—-2 x-1  x+2 2x+1
= 1=AX+2)(2x+1)+Bx—-1)(2x+1)+C(x—-1)(x +2) (i)
Putting x—1=0o0rx =1in (i), we get = A=%,
Putting x = —2 in (i), we obtain B= %
. 1. . : 4
Putting x =— > in (i), we obtainC = Yy
1 1 1 1 4

2x3 +3x% —3x -2 - (x-N(x+2)2x+1)  9(x-1) ¥ 9(x+2) 9(2x+1)
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x® —6x* +10x -2

Example # 25 : Resolve into partial fractions.

x® -5x+6
Solution : Here the given function is an improper rational function. On dividing we get
3 _ 2 _ _
X Otz g, ) (i)
X=—-5x+6 (x* —5x+6)
-X+4 -X+4
we have, —; =
x°-bx+6 (x-2)(x-3)
So, let — = 4 _ A LB , then
(x-2)(x-3) x-2 x-3
—X+4=Ax-3)+B(x-2) ... (i)
Putting x =3 = 0 or x = 3 in (ii), we get
1=B(1) = B=1.

Putting x —2 = 0 or x = 2 in (ii), we get
2=A2-3)=>A=-2

-X+4 2 . 1
T (x=2)(x-3)  x-2 x-3
x2—6x%+10x -2 2 1
Hence - =x—-1- +
X-—5x+6 X—-2 x-3
3x+1

Example # 26 : Evaluate : Im
X=17(x+

3x+1 A N B A C 3 D
X=1(x+1)  x+1 (x=1) (x=1° (x=17

Multiplying both sides by (x + 1) and then putting x = — 1, we get

Solution : Let

== _1
S (2 4
Multiplying both sides by (x — 1)® and then putting x = 1, we get
D= 4 =2
2

From (i) , we get
X+1T=AX—-1P+BXx—-12Xx+1)+Cx—=-1)x+1)+D(x+1)
putting x = 0, we get
1=-A+B-C+D
= 1=—l+B—C+2 :>B—C=_—3

4 4
Putting x = 2, we get

7=A+3B + 3C + 3D
1

= 7=%+SB+SC+6 338+3C=%:>B+C=Z

1 -3 1 1
SolvingB+C= — andB-C= —, eget B=—— ,C= —
olving B + 2 2 we g 2 >
Substituting the values of A, B, C and D in (i), we get
3x+1 1 1 1 1 2
=—. - + +
(x=1%(x+1) 4 x+1  4x=1) 2(x=17° (x=1)°
j# X = 1 de—l de+1j 1 2dx+2j 1 5 dx
(x=17°(x+1) 47 x+1 47 x-1 2°7(x=1) (x=1)
=l£n |x+1|—l nx =1 - 1 ] s+C
4 4 2(x—=1) (x=1)
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1 dx

Example # 27 : Evaluate : [— 7
SINX(ZC

0s®x—1)

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029

Solution : Putting cosx =t, we get
=J-_ 12 dX:J-_ 12 X—dt =—J- 212 dt
sinx(2cos” x—1) S|nx(2t —-1)  sinx 1-t7)(2t" =1)
2
=_j[ —t 2t2—1j t__j 7t 2j2t2
1, |1+t J_ J2t -1 1 1+cosx| 1 |J2cosx—1
—— +C=-=1/In - —=/n +C
21—t \/_t+1 2 |1—cosx| 2 |J2cosx+1
2x -3 . . .
Example # 28 : Resolve —————— into partial fractions.
(x=1)(x* +1)
Solution : Let 2x _23 ~= & B);+C+ D2X+E2 . Then,
(x=1)(x"+1)° x-1 x“+1  (x°+1)
2Xx—3=A+12+(Bx+C) (x=1) (x*+1)+(Dx+E) (x=1) ......
Puttingx=1in(),weget—-1=A(1+1)2=>A=—
Comparing coefficients of like powers of x on both side of (i), we have
A+B=0,C-B=0,2A+B-C+D=0,C+E-B-D=2andA-C-E=-3.
Putting A = — % and solving these equations, we get
B=l =C,D=landE=E 2X_23 7 = - + X2+1 + x2+52
4 4 2 (x=1)(x* +1) 4(x-1) 4(x=+1)  2(x" +1)
Example # 29 : Resolve 32X 1 into partial fractions.
X pa—
Solution : We have, 32X = 22X
x> =1  (x=1(x"+x+1)
So, let 22X _ A E’X+C .
(x=D(x"+x+1) x—1 x"+x+1
Then, 2x=A (x®+x+ 1)+ (Bx + C) (x = 1) ...(i)
Puttingx —1=0o0r,x=1in (i), weget2=3A= A= —
: o 2
Puttingx =0in (), we getA—C=0=>C=A= 3
. o 2 4 2
Puttingx=—1in (),weget-2=A+2B-2C. = -2= 3 +2B - 3 =>B=- 3
2X 2 1 (— 2/3) X+2/3 or 2x 2 1 . 2 1-x
x*-1 3 x-1 X2 +x+1 xX*-1 3 x-1 3 X2 +x+1
Self Practice Problems :
(12) () Evaluate : [—————dx (i) Evaluate : [ d—x,_,
(x+2)(x+3) (x+1)(x* +1)
Ans. (12) () /n X—+§ +C (i) % Mmix+1= mee+1) + ~tan () +C
+
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Integration of type
J- x? + 1
x* + Kx2 + 1

dx where K is any constant.

Divide Nr & Dr by x2 & put x + 1 =t
X
2
Example # 30 : Evaluate j X4 4 dx
X" +16
- 4
. X +4 X2 1 4 dt
Solution : Z " dx = X gy = dx——| = [——=,
e e (=3 -l
x2 X——| +8
X
4 1 1 x> —4
wheret = x—— =—— tan”’ +C = tan' | —— | + C
x 22 [2«/:) 22 (2J§X]
Example # 31 : Evaluate : j X1 dx
(X + VX + X2 + X
5 o
Solution : - =I X2 -1 { r Multlplyrmg the }
(X +1)2x% + X2 +x N and D" by (x+1)
(x*=1)
=1 = dx
(X% + 2% + X® + X2 + X
-
=1 = j = dx [Dividing N" and Dr by x?)
(x+1+2j x+1+1
X \j X
:I:jzt—dt where,x+l+1=t2:>1= =2tan”' (1) + C
(2 + N x
=I=2tan"’ x+l+1+C
\l X
Self Practice Problems :
2 p—
(13)  Evaluate: | B S BN (14)  Evaluate: [ tanx dx
X =7x° +1
x+1 3 2
1 X 1 y 1 y—~2
Ans. (13) — /n X e (14) tan-" (—j ——/n +C
6 X+l+3 \F \/: \/: y+\E
X
1
where y = Jtanx —
Y Jtanx
Integration of type
dx

j dx o
(ax b)px[ q+

Put px + q =t

Rj(

ax® +bx+c) Jpx +q )
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dx
Example # 32 : Evaluate : J.—
(x—4)Jx+5
. dx
Solution : Letl= j & {Put x+5=1 = dx=2td}
(x—4)Vx+5
I:J. 2dt =E ﬂ_l_C:llni_s.‘_C
(t2—9) 6 t+3 3 |Jx+5+3
Example # 33 : Evaluate : I dx
. . (x2+3x+2)\/x+4
. dx
Solution : LetI= -[(xz +3x+2) —
2t dt

Putti 4 =1% and dx = 2t dt, t 1=
utting x + and dx we ge J-{(tz—4)2+3(t2—4)+2}\/F

dt dt 1 1
= 2Imdt=2jm dt=2j[m_t2__2}dt

1 t—\/3 1 t—\/2
=—/MN |——=|——= /N |—— +theret=\/x+4
A3 t+\/3‘ Np) t+4/2

Integration of type

dx 1 dx 1
_[ , putax+b= - ; j , putx=-
(ax b)px ‘ax r+ t' ax *b) px ‘o t
Example # 34 : Evaluate j dx
x —xy x— -1
. dx 1 1
Solution : LetI=J‘ {fput x—1=- = dx=- = dt}
x —Ixy X -1
1
——-dt
2
R e
B () J(v@j {e=2)
t t t 2 2
t 1
Y . 2t—1j 1
=—sin| —=|+C=-sin" | — | + C, wheret= —
5 (ﬁ x—1
2
Example # 35 : Evaluate j S S
(1+x2)1-x?
. 1 1 tdt
Solution : Putx= -= dx=- = dt = I=—I {put t2—1=y?>= tdt=ydy}
t t (12 + )2 -1
y dy 1, (yj
= I= =— —tan' | = | +C
(y'+2)y 2 2
f 2
L tan™ Ni-x +C
V2 J2x
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Self Practice Problems :

dx dx
15 Evaluate : _ 16 Evaluate :
(15) I (X +2)xx +1 18) j (X2 +5x +6)\/x +1
dx dx
(17) Evaluate : (18) Evaluate: | ——M———
'[ (X + DT+ x—x2 '[ (2x% +1)\1-x2
(19) Evaluate : j dx

(X% +2Xx +2)Nx% +2x — 4

Ans. (15) 2tan” («/x+1) +C  (16) 2tan™ (ﬁ)_\ﬁ tan-" (43%1}(3
3 1
5 waq 2
(17) _sin™ % +C (18)—%tan-1£\}3_'_xxJ+C
2
19) 1 g [VXEr2x-4-6 (x4 | &
26 (VC+2x—4+46 (x+1)
Integration of type
.[ ;:: dxor_[ (x —a) (B —x) dx; putx=a cos?0 + [ sinz0
-[ i:; dxor.[ (x —a)(x —B) dx; putx=o sec20 — 3 tanz0
dx
; putx—a=torx—p=*t
jJ(x—<:><x—B)
Self Practice Problems
dx

(20) Evaluate : j "i—_z dx (21) Evaluate : j
dx

(22) Evaluate: | {

x+2)%(x —1)°1""

Ans. (20) (x=3)(x—4) +n (Vx=3+Vx-4) +C (21)

1/7
(22) Z(X‘1j +C
3\ x+2

Integration of trigonometric functions

[(x=1(2-x)"*

dx

(i) J‘ d—xonj‘ _dx OR.[

a + b sin’x a + b cos?x
Multiply Nr & Dr by sec? x & put tan x = t.

J' dx dx

(ii)

a sin®x + b sinx cosx + ¢ cos3x

dx

: ORI— OR.[ -
a +b sinx a +b cosx a+ b sinx + ¢ cosx

Convert sines & cosines into their respective tangents of half the angles and then, put tan % =t

dx.

J- a.cosx +b.sinx + ¢
f£.cosX +m.sinxX +n

(iii)

Express Nr = A(Dr) + B (Dr) + C & proceed.

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalay

Educating for better tomorrow

®
/\ QESDI’IBI’ICE Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029

war Road, Kota (Raj.)-324005 \



mailto:contact@resonance.ac.in

Indefinite Integration / “_

1+ sinx
sinx(1+cosx)

Example # 36 : Evaluate: J.

Solution : LetI= jﬂ
sinx(1+cosx)
L 2tanx/2 1—tan®x/2
Putting sinx = ———— and ,,cos X = —————,
1+tan“x/2 1+tan“x/2
we get
N 2tanx/2
_J- 1+tan x/2 dx _J-(1+tan2x/2+2tanx/2)(1+tan2x/2)d
2tanx/2(1+tan®x/2+1—tan” x/2)

2tanx/2 1—tan®x/2 -
2 1+ 2
1+tan“x/2 1+tan“x/2
2
dX =IM
2t

N J-(1+tan x/2)* sec® x/2

dt, where t = tan X
4tanx/2 2

% 2
=l J‘ 1+t+2 dt =l £n|t|+t—+2t +C=l £n|tanx/2|+M+2tanx/2 +C
2 t 2 2 2 2

dx

Example # 37 : Evaluate : “-T
sinx ++/3 cos x

Solution : Let 1 =rcosd and /3 =rsind =r= (12 +(y/3)? =2

tane=\/5 = 0=mn/3

) J- dx _ lj dx B lj- dx
" Jsinx++Bcosx r ?sinxcos@+cosxsin® r Y sin(x+0)
= 1_[cosec(x+e)dx =1 /n|tan 5+9 +C =l fnitan L +C
r r 2 2 2 2 6

3cosx +2
sinx+2cosx +3

Example # 38 : Evaluate : j

Solution : We have,

I—_[ 3cosx +2
sinx +2cosx +3

Let3cosx+2=A(sinx+2cosx+3)+pn(cosx—2sinx)+v

Comparing the coefficients of sin x, cos x and constant term on both sides, we get

A—2u=0,2A+p=3, 3 +v=2 = 7»=§,u=§ and v=—§
5 5 5
= jk(sinx+2003x+3)+p(cosx—23inx)+v dx
B sinX +2cosx +3
- Y jdX+u J- .cosx—23|nx d ".[ . 1
sinx+2cosx+3 sinx+2cosx+3
= I=Ax+plog|sinx+2cosx+3|+ VI,
where 1, =j , 1 dx
sinx+2cosx+ 3
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. . 2tanx/2 1-tan®x/2
Putting, sinx = —————, cos X =————— , we get
1+tan“x/2 1+tan“x/2
I ‘I 1 ‘f 1+tan®x/2
‘ 2tanx/2  2(1-tan®x/2) 2tanx/2+2-2tan” x/2+3(1+tan’ x/2)

+3

1+tan®x/2 1+tan®x/2

_ J- sec® x/2
tan® x/2+ 2tanx/2+ 5
. X 1 X X
Puttingtan— = tand — sec? — =dt or sec? — dx = 2 dt, we get
2 2 2 2
tan5 +1
I1 = I—Z 2dt =2 j_ dzt > = E tan™ [m] = tan™' 2
t°+2t+5 (t+1)°+2 2 2 2
tan5 +1
Hence, [ = Ax + plog | sinx + 2 cos x + 3 | + v tan™! — +C
where A = § p= 3 andv=—§
5 5 5
dx
Example # 39 : Evaluate : j ———
1+ 3cos” x
Solution : Multiply Nr. & Dr. of given integral by sec?x, we get
2
N J- sec2 x dx 1 - (tanxj LG
tan“x +4 2 2
Self Practice Problems :
(23) Evaluate : IM dx
5sinx +4cosx
40 9 .
Ans. (23) — X +— log |5sinx + 4cosx| + C
41 41
Integration of type j sin™x. cos"x dx
Case -1
If m and n are even natural number then converts higher power into higher angles.
Case - II
If at least one of m or n is odd natural number then if m is odd put cosx =t and vice-versa.
Case - III
When m + n is a negative even integer then put tan x = t.
Example # 40 : Evaluate : J.coss x sin® xdx
Solution : LetI= J.coss xsin* xdx put sinx=t = cosxdx = dt

= I= j(1—t2)2.t4.dt = j(t4—2t2+1) tdt = j(t8—2t6+t4) dt

9 7 5
=t§—2% +%+C,wheret=sinx
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Example # 41 : Evaluate : jsec‘”3 xcosec®*xdx
Solution : We have ,

1

I= _fsec‘”sxcosecs/sxdx = j—
cos*’® xsin®® x

dx = jcos4"3x sin®’? xdx

divide N" and Dr by cos*x
4 2
J-sec de _ J-(1+tan X)
tan

1+tan®x 1412
tan®” x 873 3 ) =,[ 8/

d(tanx ———dt wheret=tanx
tan®? x ( t8/3

sec? xdx = _[

=.|.(t*3’3 +t23)dt = %3 t58 + 3t + C = _?3 tan¢ x + 3tan®x + C

Example # 42 : Evaluate : J.sin“ xcos? xdx
R .4 2 1 ) 2 .2 1 22
Solution : J.sm Xcos“ xdx =3 J.4S|n XCO0S“ x.2sin“ xdx = 3 Ism 2x (1 — cos2x)dx
=% Isinz 2xdx — %J‘sin2 2x cos2x dx = % j(1—cos4x) dx—4l8 (sin2x)?

=L—m— * (sin2x)® + C

16 64 48

Reduction formula of _[tan“x dx ,jcot“x ax , jsec”x ax , jcosec”x dx

1. I = jtan” x dx = J‘tan2 x tan"?x dx = J‘(sec2 x—1) tan"~2x dx
n-1
n"" x
= I = J‘seczx’[an”’2 xdx -1 _, = In=tal : -1_,,n=2
n_
2. I =J.cotn x dx =J‘cot2 X . cot"?x dx = j(coseczx— )cot™ x dx
n-1
X
=1 = jcoseczxcof"zx dx =1 _, = I =- cot il Y n>2
n_
3. I = j sec"x dx = j sec’ x sec"?x dx
- I = tanx sec"-2x — _[ (tanx)(n—2) sec™-3 x. secx tanx dx.
= I =tanx sec"-2x — (n —2) (sec? x — 1) sec"~2x dx
n-2
nx X n-2
= (n=1)1 =tanxsec" X +(n—=2) 1, =1 = tanxsec + I,
n-1 n-1
4. I = jcosec”x dx = jcoseczx cosec"-2x dx
= I =—cotx cosec"~2x + j (cotx)(n—2) (— cosec"—3x cosec x cot x) dx
= — cotx cosec"?x — (n—2) [cot* xcosec™*x  dx
=N I = — cotx cosec™2x — (N —2) j(coseczx —1) cosec™ 2 x dx
= (n—1)1 =—cotx cosec"2x+(n—=2) 1 _,
cotxcosec"?x n-2
= I = + I,
—(n-1) n—1
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Example # 43 : Obtain the reduction formula for J.cos” xdx

Solution : Let I = J. cos" xdx

I = J. cosx (cosx)™! dx
II I
I = (sinx)(cosx)™" — J.(n— 1)(cos x)"2(~sinx)sin xdx

I =(sinx)(cosx)™" + (n — 1) J.(cos x)"2(1-cos? x)dx

I, = (sinx)(cosx)™" + (n—1) J.(cos X)"2dx — (n —1)'[(cosx)“dx
I = (sinx)(cosx)™"+ (n—=1)1 ,—(n—=1)1
I+ (n—=1)I = (sinx)(cosx)™" + (n—1)I

_ (sinx)(cos x)""! N (n-1)
n

I

n

I,,,n>2

Self Practice Problems :

(24) Deduce the reduction formula for I = j d_x4 and Hence evaluate I, = I d_x“
(1+x*)" (1+x%)
(25) If [.= '[ (sin x)™ (cos x)" dx then prove that
a m+1 n-1
Imn=(SInX) (cosx) . n-1 I,
: m+n m+n ™
X 4n -5
Ans. 24 I =
@) L= adeey T anoy)
X 1 x—1 1 x+%—\5
I, = o~ + tan™ - | —52—|| +C
4 (1+xY) | 242 2| a2 .
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Bl Exercise-1 |

= Marked questions are recommended for Revision.

PART - | : SUBJECTIVE QUESTIONS

Section (A) : Integration using Standard Integral :

A-1. Integrate with respect to x :
(i) (2x + 3)° (ii) sin 2x (iii) sec? (4x + 5)
(iv) sec (3x + 2) (v) tan (2x + 1) (vi) 254
, 1
Vii Viil e+
Vi 2x +1 (vil)
A-2 Integrate with respect to x :
(i) sin®x (ii) cos®x (iii) sin 2x cos 3x
(iv) 4 sinx cos ~ cos 3x (v) 1
2 2 x+3 —x+2
Section (B) : Integration using Substitution :
B-1. Integrate with respect to x :
0 x sin x2 (ii) X (i) sectxtanx  (v) S
X +1 e’ +x
g 2x
v) 1-sinx vi) 2e (vii) Sos?x +X+1 (viii) secXx
X + COS X e -2 X~ +Sin2x + 2X n  (secx+tanx)
(ix) X (x) (ex +l]2 (xi) (e*+ 1)2 e (xii) = 1
VX +2 e’ x(x* +1)
2 -
(xiii)= 1 ] (xiv)= 5 8
x3(1+x°)8 X
2
B2 Find the value of [ S
,f(xz +2)
B-3.». Evaluate the following :
X
e ———In(x+1)
(I) J‘ XCOSX. SinX dX (") I X +1 dX
X sinx x(In(x +1))
Section (C) : Integration by parts :
C-1.  Integrate with respect to x :
(i) X /n x (i) X sin2x (iii) x tan-' x (iv) nx
2 -1
(Vs secix wi) 2 e° (i) sinVx (viii) = 1ta”2 X
+X
(ix) ex sin x (x) e* (sec?x + tan x)

Find the antiderivative of f(x) = In (In x) + (In x)-2 whose graph passes through (e, e).
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Section (D) : Algebraic integral :

D-1.

D-2.

D-3.

D-5.

Integrate with respect to x :

. 1

[

U x2 +4

. 2x +1
iv e
(iv) x?2 +3x+4

(vii) VX2 +4
x5 \Ja® +x3

Integrate with respect to x :

1
(xX+1)(x+2)

3Xx+2

(i)

(i)

Integrate with respect to x :

1

)= _
) x* +x2 +1

Integrate with respect to x :

: 1
0 (X +1)Jx+2
(i) 1

(x+1)%(x+2)

(x+ VX +2

Evaluate the following :

(i) I (”ij dx

(ii)

(ii)

(iv)=

(ii)

(i)

3 (vi)

X2 +2x+5

(iX)=

1
(x® +1)(x +3)

1
(X 1)(x+2)(x+3)

1+x
1+ x*

(i)

1
(X2 —A)x +1
1

(X% + )X +2

I (X—‘1j dx  (iii)ys
X+1

Section (E) : Integration of trigonometric functions :

E-1.
E-2.

E-3.

[\

Integrate with respect to x :

1
2 +CoSX
1

(i)

(iv)

Evaluate the following

(i J- sSinX +Ccos X
9 +16sin2x

1+ sinx +cosx

1

2 —COoSsX (i)
1 .
2 +sin® x (vi)
.. COS X —Sinx
()= I[ J8 —sin2x ]dx

1-x
1—x® +x*

I(X\/:_;XX de

2sinx +2cos x
3cos X +2sinx

cosec®x.sinx

(sinx — cosx)

(v

i)

sin*x
cos?x

cos® x 2 > .
If I —5— dx=-2| Atan? x+Btan? XJ + C, then find A and B.
sin''x
®
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Section (F) : Reduction formulae

F-1= Ifln= j%dx then prove that In = — X o+ 2n—32 In—1
(x*+a%)" 22°(n-1)(x* +a*)"" 2(n-1a
N(q_ y)3/2
F-2»= Ifln= jx” (a—x)"2dx then prove that In = 2an In-1— 2x’(a-x)
2n+3 2n+3

PART - Il : ONLY ONE OPTION CORRECT TYPE

Section (A) : Integration using Standard Integral :

A-1.  Integrate with respect to x : \/x +1

3/2 3/2 3/2 3/2
(A)quC (B) 3x+N" L (C)u c (D)MJ,C
2 2 3 3
A-2 Integrate with respect to x : !
2x +1
(A) V2x 11+ C B) (2x+1°+C  (C) —J2x+1 +C (D) W +C
X+
A-3. If j . dx = tan (§+aj + C, then
1+sinx 2
(Aya=-% ,CeR (B)la=ZX,CeR Ca=>% CecR (D)a=X,CeR
4 4 4 3
A-4. If j (sin2x —cos 2x) =i n (2x — a) + C, then
2
(A)a:%",ceR (B)a CeR (C)a:%,ceR (D)a=g,CeR
A-5.  The value of J'COSZX dx is equal to
(A) 2sinx —¢n[sec x + tan x| + C (B) 2sinx — ¢n|sec x —tan x| + C
(C)2sinx + /n|sec x +tan x| + C (D) sinx —/n |sec x —tan x| + C
A-6. If j cos S ——————dx =Acos 4x + B; where A & B are constants, then
cotx — tanx
(A) A=-1/4 & B may have any value (B) A=-1/8 & B may have any value
(C)A=-12&B=-1/4 (D)A=B=1/2
Section (B) : Integration using Substitution :
N3
B-1.  The value of ja
Jx
¥ 3
A 2_icC ® 2 ¢ €) 2a%.ma+C (D) 2a™ +C
JIx /n a
B-2. Thevalueof [5%. 5%. 5 dxisequalto
55X 55% 555X 55x
A C B) 5> (/n5p@+C C C D C
® ngr * B) 5" (n5P+C (0 g + O) g *
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Indefinite Integration / “_

x/tan X

sinx cosX

B-3.  The value of j dx is equal to

(A) 2Jtanx +C (B) 2Jcotx +C () Manx o (D) Jianx +C

B-4. |If J' 2 dx =Ksin™ (29 + C, then the value of Kis equal to

NE

1 1 1
A) /n2 B) —/n2 C) — D
(A) ( )2 (C) 5 ( )Zn 5
B-5. |If y=j LM and y = 0 when x = 0, then value of y when x = 1, is:
(1+x2)
2 1
A) = B) V2 C) 32 D) —=
(A) 3 (B) (C) ( )ﬁ
B-6. Thevalue of'[ tan® 2x sec 2x dx is equal to :
(A)lsec32x—%sec2x+C (B)—%sec32x—%se02x+0
1 1 1 1
(C)gse032x—§se02x+C (D)gsec32x+§ sec2x + C

B-7. If J‘Xm/z _ (1+X5/2)”2 dx =P (1+x%)72 + Q (1 + x2)%2 + R (1 + x52)32 + C, then P,Q and R are

4 8 4 4 8 4
AP=— ,Q=- — ,R= — B)P=£,Q= ,R=—
WP=35 25 15 B)P-35 25 15
4 8 4 4 8 4
C)P=—— ,Q=—— ,R= — D)P=-5.Q=-7% \R=-2%
©) 35 977 15 OIP-=35 25 15
1-x’ ,
B-8.  The value of I — = _dxisequal to
X (1 4+ x7)
2 2
(A) x| + = |1 +x7]+C (B) inlx| —= 1 =X +C
2 2

(©) x| = = i1 +x7+C (D) Mnfx| += i |1 - x|+ C
Section (C) : Integration by parts :
C-1.  The value of j (x-1) e* dxisequal to

(A) —xe* + C (B) xe* + C (C)—xe~*+C (D) xe> + C

2
C-2.» The value of J'et""”"X (1+x—+2xj dx is equal to
1+ X
(A) xe™™ +C  (B)xe™™  +C  (0) & ™ +C  (D)xe™ X +C
X
C-3. The value of j [f(x)g"(x) —f"(x)g(X)] dx is equal to
f(x
A X o (B) x) g(x) — f(x) () + G
g'(x)
(C) f(x) g'(x) = f'(x) g(x) + C (D) f(x) g'(x) + f'(x) g'(x) + C
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Indefinite Integration / “_

X nx
( _ 1)3/2

(A) arcsecx-—

C4n | dx equals

fn x £n X
+C (B) sec ' x+
N X2 -1

fnx +C (D) secx — ‘nx

be i &

C-5. The value of '[ (x emsnx — cos x) dx is equal to:

+
O

(C) cos™ ' x—

(A)xcosx +C (B)sinx—xcosx+C (C)-em™cosx+C (D) sinx + xcosx + C

Section (D) : Algebraic integral :

D-1.  The value of j% is equal to
X° + X+

NE) (2x+1] 2 (2x+1]
A) — tan™’ +C B) — tan™' +C
(A) 5 Nel ( )ﬁ N
1 2X +1 2 2x —1
C) —=tan'| ——— | +C D) —tan- +C
© B ( @] OB ( ﬁ]
D-2. The value ofj - x41+1)3/“ dx is equal to

(A) (1+%j +C (B) (x*+ 1)+ C (C) [1——4j +C (D)—(1+—4] +C

dx .
D-3.» The value of is equal to
I
3 [1_ 2

(A)lni (B)lgnM +C

3 | i-x® +1 3 | J1-x% -1

1 1 1
C) —/n C D) —/nj1-x3|+C
( )3 e + ( )3 | |+

D-4.= The value of Jl’ dx is equal to

(A) Zn(e +e¥ - ) —sec’ (e9)+C ( +4/e? —1) +sec’ (&) +C
(C) fn(ex —e* —1) —sec” (&) +C ( +e? —1) —sin (&) +C

D5 If [ A LB m| X +c then
x* +x° X 1
(A)A=—,B=1 (B)A=1,B=-l (C)A=—l,B=1 (D) A=-— 1 B=l
2 2 2 2’ 2
Section (E) : Integration of trigonometric functions :
E-1.  The value of j& dx is equal to

(sinx + cos x)?
-1

—_ + (B) ¢n (sinx + cos x) + C
sinXx +cos X

(C) ¢n (sinx —cos x) + C (D) ¢n (sinx + cos x)?+ C
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Indefinite Integration /

E-2

E-3.=

E-4.

E-5.

E-6.

E-7.»

The value of j[1+tanx . tan(x + )] dx is equal to

sinx

—— | +C
sin(x + o)

(A)cosa. fn

sec(x + q)
Secx

(C)cota. fn +C

The value of j\/sec x—1 dxisequal to

(A) 2 ¢n | cos> + fcoszf—l +C
2 2 2

(C) -2 ¢n cosX + fcoszi—1 +C
2 2 2

The value of j

dx
cos® x+/sin2x
(A) 2 [\/cosx +%’(an5/2 xj +C
(C) 2 K\/tanx —%’[anf”2 xj +C

s 2
Antiderivative of sm. X

P w.r.t. x is :
+ sin“ x

(A) x —g arctan («E tanx) +C

(C) x — /2 arctan («E tanx) +C

Integrate
1—cotx

1 1
A) —log|sinx—cosx|+—=x+C
(A) Zlog] I+5

1 1
C) —log|sinx+cosx|——=x+C
(C) log]sinx +cosx | -

|='[ dx

——— isequal to
sinx + secx

(A) 1 g 3 +sinx - cosx
23 7| 3 —(sinx - cosx)

B) 1 log «/§+s!nx - COSX
23 7| 3 = (sinx - cosx)

1 log 3 + sinx + cosx
23 7| 3 —(sinx - cosx)

1 log \/§+ Sinx - cosx
23 7| /3 —(sinx + cosx)

is equal to

(B)tan o.. in|—2% | 4 ¢
sin(x +a)
(D) cot o . ¢n cos(x+a) +C
COS X

(B) /n cosZ + fcoszi—1 +C
2 2 2
(D) =2 ¢n| sinX + ;00325_1 +C
2 2 2

(B) V2 [\/tanx Jr%tanf”2 xj +C
(D) 2 (\/cosx —%tan5/2 xj +C

(B) x — s arctan (taﬂj C

2 2 )"
(D) x — /2 arctan [ta%j +C

(B) %Iog | sinx +CcosX | +%X+C

1 1
D) —log|sinx—cosx|-—=x+C
(D) Zlog| I—

+tan ' (sinx + cosx) + C

+tan' (sinx - cosx) + C

+tan'(sinx + cosx) + C

+tan~' (sinx + cosx) + C
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Indefinite Integration / “_

Section (F) : Reduction formulae

e’ —e* 1
F-1. If In=|=—dx and In= In-1, then (k2 — k1) is equal to :
J‘x” X k,x"! k -1 (ke —ka)is eq
(A)O (B) 1 (C)2 (D)3

2 9
F-2. IfI = jcot“x dx and I, + L + 2 (I, + ...+ 1)) + I +I1O=A{u+u?+ ..... +UEJ+C’ where u = cotx

and C is an arbitrary constant, then
(A)A=2 (B)A=-1 (C)A=1 (D) A is dependent on x

PART - lll : MATCH THE COLUMN

1. Column -1 Column -11I
(A) 1t F = [2% gy and F(0) = 0, then the value of F(n/2)is () =
1+ cosx 2
(B)  LetF(x)= j e X (1 _ X 2] dx and F(0) = 1, @) X
1-x 3
/6
If F(1/2) _kB e , then the value of k is
dx T
C Let F(x)= [————— and F(0) =0, r =
(C)  LetF(x) j(X2+1) b rg) 29 Fl0) ) 1
if F(J3)= % k, then the value of k is
(D)  LetF(= [ Smiacno’;x dx and F(0) = 0 s)
if F(r/4) =2—k , then the value of k is
T
2. If1= jd—x , Wwhere a, b> 0 and a + b =u, a-b = v, then match the following column
a+b cosx
Column -1 Column -1I
’ Ju+W  tand
(A)  v=0 () I=-— (n 5 +C
Uy Ju-Wv ’(anE
(B) v>0 @ I= —= tan- ﬁ tan X |+C
Juv u 2
1 \ﬁ+ ﬁ tan5
(C) v<O (n I= /m f +C
UV L u-J=v tanE

(s) 2 tan X +C
u 2
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Indefinite Integration

/

Bl Exercise-2 |

= Marked questions are recommended for Revision.

PART -1: ONLY ONE OPTION CORRECT TYPE

1

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029

1.a Value of dx is equal to
I sin (x — a) cos (x —b) .
(A) 1 sin (x — a) +C (B) 1 m cgs (x —b) . C
cos (a—-Db) cos (x — b) cos (a—Db) sin (x —a)
(C) — 1 sin (x —a) +C (D) — 1 cc.Js(x—a) . C
sin (a — b) cos (x —b) sin (a+ b) sin (x —b)
2. j tan x. tan 2x. tan 3x dx =
1 1
(A) —¢n|cosx | —Efn | sec2x | +§£n |sec 3x| +C
(B)—Enlsecx|—%£n|sec2x|+%£n|sec 3x| +C
(C) ¢n|cosx|+4n|cos2x|+¢n|cos 3x |+ C
(D) €n|secx|+%fn|se02x | +%|sec 3x| +C
3. The value of .[ (sin x. cos x. cos 2x. cos 4x. cos 8x. cos 16 x) dx is equal to
(A) sin 16x . (B) - cos 32x ©) cos 32x (D) - cos 32x
1024 1024 1096 1096
a® —x®
4.% j X Z dx =
(A) — a?cos™ s o Jafex® +C (B) 1 sin-1 ) + Jat+x* +C
a®) 2 2 a’
(C)—= a2sin ! i + a*-x* +C (D) — cos s oL a* -x* +C
a’ 2 a®) 2
x-1 1 ;
5»  Thevalueof [ [>— . — dxisequalto
x+1 x
2 2
- ,/ -1
Aysin+ s X6 | Y st s
X X X X
x? -1 Z
(C)sec'x — +C (D) tan-* «sz +1- +C
X X
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Indefinite Integration / “_

£n|x|

6. The value of | ———— dx equals :
'[ x,f1+£n|x| a
(A)§1/1+€n|x| (inlx| -2)+C (8)21/1+£n|x| (nlx|+2)+C
(C)% 1+nx (x| -2)+C D)2 J1+¢n|x 3¢nlx[-2)+C
1 .
7. The value of dx is equal to
S 2T q

174 174 174 174
n) 4 [X—‘1j +«c ®2% [X—+2j +Cc (© & [X—‘1j +C (D) [X—”j +C
3 (x+2 3 (x-1 3 (x+2 3 (x-1

1-Jx
1+\ﬁ
(A) Wx JT-x-2 Ji—x +cos4(«ﬁ)+C (B) Vx JT-x+2f1—x +cos4(xﬁ)+C

C) Vx i—x-21-x —005*1(5) +C (D) VX fT—x +2 \/1—x—cos4(ﬁ) +C

8.w.  Thevalue of '[ dx is equal to

9m [ sin X dxis equal to
a+x
(A) (a + x) arc tan E—Ja_x+C (B) (a + x) arc tan \/§+\/a_x+C
(C) (a—x) arc tan E—Ja_x+C (D) (a + x) arc cot E—Ja_x+C

&
10. The value of J‘G'T(xmﬁ)dx is equal to :
X

(A) 2 [x —x+1 ]+C (B) 2 [x—2Jx +1 ]+C
(C) 2% [x=x+1]+C (D) 2e¥ (x++/x +1 )+C

1M1= Ifl= jg(xf”x)(znx)sdx = Ax"™(/nx)? — B x"™ + C, then % is equal to :
X

(A) 1 (B) -1 (C)2 (D) -2
12.  The value of .[ e (sech — sin0)do is equal to
(A) —e=9sin 0 + C (B) e®sin 6 + C (C) eosec 6 + C (D) e#®cos 6 + C

13.»  The value of j{ln(1+sinx)+xtan(§—g)}dx is equal to:

(A)xn(1+sinx)+C (B)¢n(1+sinx)+C (C)—x¢n(1+sinx)+C (D) ¢n (1 —sinx) +C

fn(x+\/1+7)

1+x2

(A)N1+x% /n (X+\W)—X+C (B)g.,énz(XJr\W)_
(C) %.EnZ(x+\W) +

14.  The value of J'x. dx equals:

+C

X
J1+x°
+C (D) V1+x? Kn(x+~f1+x2)+x+0

X
J1+x°
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Indefinite Integration / “_

15.

16.

17.

18.

19.

20.

21. =

[\

-1
It j’i;a”%‘ dx= 1+x2 1) +A in|x+ X2 +1 | +C, then
1+x
(A) f(x) =tan"' x, A = -1 (B) f(x) =tan"' x, A= 1
(C)f(x)=2tan"x, A =-1 (D) f(x) = 2tan-'x, A =1
j Xryx+l X +1 dx is equal to
X +
(A) (x+ 1) — x+1+2€n|x+2|—2tan*‘ Jx+1+C
(B) (x+ 1) + +2 -2/m|x+2|-2tan" x+2+C
(C) (x+ )+2 x+1—2€n|x+2|—2tan + x+1+C
(D) (x+ 1) + +2-2/mlx+1]+2tan' x+2+C
The value of j _1-C0SX 4y where O<a<x<m is equal to
COSa — COSX

o X a X
A)2/¢n|cos=-cos—| +C B) v2/n|cos=-cos— | +C
W2 cos% - cos] + (8) V2 in [cos % —cos % +

cos X
C) 242 /n cos® —cosX | +C (D) =2 sin-! —21,¢
2 2 cos %
. . 3
1= [SRXTSHX gy — A cosx + B in [f(x)| + C, then
COS 2X

1 -1 J_cosx 1 1 -3 J_cosx 1

(A) A=— ,B= —,f(x B A=——,B=—r [ f(x
4 2 )= J2cosx +1 ® 2 42’ X} = J2cosx+1

(C) A=_l =i ,f(x) = M (D) A=l ,B=_—3 (x) = V2cosx 1

2 2 J2cosx—1 2 a2’ J_cosx+1
The value of J' % dx is equal to

cos® x + sin® x
(A) tan-' (tan x + cotx) + C (B) —tan-! (tan x + cot x) + C
(C)tan' (tanx — cot x) + C (D) —tan-' (tanx —cotx) + C
Consider the following statements :
S,: The antiderivative of every even function is an odd function.
o 3x* -1 X
S,:  Primitve of ——  w.rt. xis — + C.
(x4+x+1) X' x4
1 -2
S,: dx = +C
® j«/sin:‘ XCOS X Jtanx
S,: Thevalue ofj[ fﬂ - /EJ dx is equal to —2 va? —-x2 + C
a-x Va+x
State, in order, whether S, S,, S,, S, are true or false
(A) FFTT (B) TTTT (C) FFFF (D) TFTF
If In = _[(sinx +cosx)"dx , snd In = 1 (sinx + cosx)™" (sinx — cosx) + i In2 thenk =
n n

(A) (n+1) (B) (n—1) (C) (2n+ 1) (A) (2n—1)
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Indefinite Integration / “_

PART-Il: NUMERICAL VALUE QUESTIONS

INSTRUCTION :

The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit.
If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal
placed.

7
0‘0
7
0‘0

* In each question C is arbitrary constant

2sinx — sin2x

1. If f(x) = J' = dx, where x # 0, then Limit '(x) has the value
X X —>

. 1 . 1 K .

2. If J' sin* x cos* x dx = M ax —sin 4x+§.sm8x +C thenvalue of — is
a
3. Let f(x) be the primitive of 3x+2 w.r. to x. If f(10) = 60 then value of f(11) is.
X_
0\3/2 [,

/ 2 a+Xx xc=b

4. If j 4J;X dx = ( ) A ) + Cthen a? + b2 equals to :
X 120x

X X3/2
5.n If J' 5 5 dx =ksin"! (WJ + C, then k equals to.
\!a - X a

x dx
6. If =k 2 4 :
j - «/1 + «/1 + x° + C then k* equals to
\/1 + %%+ (1+x2)
3 _ .
7o I [ e X227 S gy - esf(x) + C such that f(0) = ~1 then value of f(4) is
COS” X
8. Let g(x) = ILCOSXde and g(0) = 0 then value of g(Ej is.
(cosx +2) 2
9. If f(x) =X =1 ; g(x) = &* and J.fog(x)dx = Afog(x) + Btan-' (fog(x)) + C then A%+ B? equals
A 2 2
10. If j 2sin2¢ - cos¢ dd=p¢n |sin2¢—4 sin¢+5| + g tan-(sing—r) + C then value of P +9 g

6 —cos® ¢ — 4sind

_1q\2 2 2
n. I f 4()(—1)0|X=L tan‘(x 1] LR tan‘{zx +1] + C then &% + b2 equals to :
X

A &

128 If jw dx=kem 2% 1 C thenkisequalto:

X (1 | X2 eZsinx) 1— X2e23inx

4
13 I [ X ax=Am x|+ 1+B

+ C, then A + B equals to :
X (x2 + 1)

X2

14. If j dx = 1 tan («E tan x) + %tan x + Cthen value of a® + b® is:

1-sin*x a\b
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p-+2r is

— — dx =psinx — —— —rtan (sinx) + C then value of
SIN” X+SIn" X Sin X q

3 5
15. If J‘ COS™ X+CO0S™ X . q

16. tan® x + C, where C is an arbitrary constant of integration, then the

dx —
sin® x cos® x

values of a2 + 10b equals to :

PART - Il : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

* In each question C is arbitrary constant

1. The value of .[ 2™, 3~ dx (when m, n € N) is equal to :
mx nx (m¢n2+nen3) x mx nx mn) . 2x ) 3x
(A)iJrC(B)e—_FC(C 273" .. DL
m/n2 +n/n3 mén2 + nin3 n (2”‘,3”) mén2 + nin3
2, I f(1_xj x and g(x) If x)dx then
1+ X
(A) g(x) is continuous in domain (B) g(x) is discontinuous at two points in its domain
(C) lim g'(x) = -1 J.g :——+(2x+1)7m[1+xj+0
X—>0 e
3. If = jtan5 xdx = A tan‘x —% tan®x + B/n|secx| + C then
(A)A=% (B)A=% (C)B=1 (D)B=-1
4. The value of J'{1 +2tanx(tanx +secx)}"’? dx is equal to
(A) ¢n |sec x (sec x —tan x)| + C (B) ¢n |cosec x (sec x + tan x)| + C
(C) fn|sec x (sec x + tan x)| + C (D) —fn |cosx(sec x —tan x)|+ C
x—1
n (mj .
5= The value of j 1 dx is equal to
X i
1 x—1 1 x—1 1 X+1 X+1
A) — (n? C B)— /n? C C) = /n? C D—fn2 +C
WMt Bz Mt ©) g m S ® x—1
6. The value of j M dx is equal to
sinx cosx
(A) %fnz (cotx) + C (B) %énz (secx) +C
(C) % /n? (sinx secx) + C (D) %fnz (cos x cosecx) + C
cos® x .
7. The value of I — =2  dxisequalto:
sin® x + sin x
(A) /n |sinx| +sinx +C (B) ¢n |sinx| —sinx + C
(C) - tn |cosec x| —sinx +C (D) - tn |sinx| +sinx+C

Qesonance® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Educating for better tomorrow Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029




Indefinite Integration / “_

8.

10.

1M1=

12.

13.

14.

15.

[\

If J' fx) + C, where f(x) is a quadratic expression and g(x) is a monic linear
./2x —2x+1  9(x)

expression.

A fx)=2x¢=2x+1 (B)gx)=x+1 (C) g(x) =x (D) f(x) = 2x2 — 2x

If j e cos4x dx = e (A sindx + B cos4x) + Cthen:

(A) 4A = 3B (B) 2A = 3B (C) 3A = 4B (D) 4A + 3B = 1

- J-sin‘1 X —cos ' \/x
sin"'\x +cos™" x

(A) X + 2 2x —1)sin Jx + 2 Jx=x2 +C

dx equals to

T T
4x 2

(B) x — — cos™ x——sm-1 x+— Jx 1i-x +C
T

(C) = +g (2x + 1)cos™ +/x +— X fi-x +C
T T

(D)x—ﬂsim Jx +C
T

2
If '[X_—Xt/l e*dx = ef(x) + C then
(1+x2)
(A) f(x) is a an even function (B) f(x) is a bounded function
(C) Range of f(x) is (0, 1] (D) f(x) has two points of exterma.
I jm dx = Ax + B /n |9e> — 4] + C, then
9e” —
(A)A+18B =16 (B) 18B—A =19 (C)A-18B =17 (D) A +18B =32
The value of J' LCOSX cosec?x dx is equal to:
1+ %%
(A) cotx —cot'x + C (B) C —cot x + cot-'x
(C) —tan-1x - 225X | ¢ (D) —— —cotx+C
Sec X tan™" x
The value of J' dx : [x > 1) is equal to
NSRS 2
(A) 2sin' fx + C (B) sin'(2x — 1) + C
(C)C-2cos' (2x — 1) (D) cos ' 24x-x? +C
3 —
IXS ! dxis equal to
X° +X
(A)x=¢n x|+ ¢n(x2+1)—tan"x+ C (B) x = ¢n |x| + % /n(x2+1)—tan'x +C
1 X% +1
(C) x + ¢n [x| +§ Mmx2+1)+tan'x+ C (D) x + ¢n >— +cot'x+C
X
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16.

17.=

18.

19.

The value of 2 jsinx . cosec4x dx is equal to

A) m 1+\/§smx| _1 €n1+3fnx c (B 1 m 1+\/§smx| ’ 1+sinx L C
2«/_ 1-\2sinx| 4  |[1-sinx 22 1-\2sinx| 2 cos X

©) 1 " \/_smx| . 1+s!nx C (D) - |1—\/_SInX| 1—s!nx
22 [1++2sinx| 4 1-sinx 2«/_ |1+«/_smx| 1+sinx

Ifj 3cot3x — cotx

= p f(x) + g g(x) + C, then which of the following may be correct?
tanx — 3tan3x

1 \/§—tanx
A =1;9= — ;f(x) =x;9(X) = /n |———
(A) P q 3 (x) g(x) 7+ anx

1 J3 - tanx
B =1;9=- — ;f(xX)=x;9gX) =N |———
(B) P q N (x) g(x) N

2 J3 + tanx
C =1;,9=- — ;f{(xX) =x;9gX) = n |———
(©) P q N (x) g(x) 75— tanx

1 \/§+tanx
D =1;9g=- — ;f(x) =x;9X) =N |[———
0 p=tig== = :M)=xi00)=m e
If j o) =P tan” (m tan—) + C then

5 + 4cosx
(A) P=2/3 (B)ym=1/3 (C)P=1/3 (D) m=2/3
The value of _[ %dx is equal to:
sin® x + cos” x

(A) cot'(cot?x) + C (B) — cot-'(tan®x) + C  (C) tan"(tanx) + C (D) —tan-'(cos2x) + C

PART - IV : COMPREHENSION

Comprehension # 1 (Q.No. 1to 3)

[\

Letl = _[sin” xcos™ x.dx . Then we can relate I, with each of the following

(i) Lo m (i) Liom (iii) I
UOR e V) Liame Vi) Lo
Suppose we want to establish a relation between I and I _,, then we set
P(x) = sin"*'x cos™'x ... (1)
InI, and I ., the exponent of cosx is m and m — 2 respectively, the minimum of the two is m — 2,
adding 1 to the minimum we get m — 2 + 1 = m — 1. Now choose the exponent

m — 1 of cosx in P(x). Similarly choose the exponent of sin x for P (x)

Now differentiating both sides of (1), we get

P'(x) = (n+1)sinx cos™ — (m — 1) sin"*2x cos™~2x
= (n+ 1) sin"x cos™ — (m — 1) sin"x (1 — cos?x) cos™~2x
= (n+ 1) sin"x cos™ — (M — 1) sin"x cos ™2 x + (m — 1) sin"x cos™
= (n + m) sin"™x cos™ — (M — 1) sin"x cos™2x

Now integrating both sides, we get

sin*'x cos"'x=(n+m) [ —(m-1)1 .

Similarly we can establish the other relations.

Qesonance® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Educating for better tomorrow Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029




Indefinite Integration / “_

1= The relation between I, ,and , , is

(A) L, =% (= sin®* cos + 31, ,) (B) I, .l (sin®x cos®x + 31, ,)

o= @

42 (= sin®x cos® + 21, ,)

(©) I, = % (sin®x cos®x — 31, ,) (D) I,

2= The relation between I, ,and I, , is

(A) I, ,= % (sin°x cos*x + 8l ,) (B) L,=

42 (= sin® cos’ + 8l ,)

1
5
1

(©)

p—
Il

% (sin°x cos®x — 8l ,) (D) (sin®x cos*x + 8l ,)

I4,2
3= The relation between I, ,and I, , is

AT, , = % (sin°x cos®x + 81, ,) (B)L,,= & (-sin’xcos’x + 81, ,)

©)1,,= % (sin°x cos’x - 81, ) (D)1, ,= = (sin’x cos’x + 61, ,)

Comprehension # 2 (Q. No. 4 to 6)

It is known that
S LB i D<x< X
m_'_ m _ \iCOSX «/smx 2

J-sinx  +/-cosx
J-cosx  +/-sinx

di («/tanx —\/cotx) = % (a\/tanx +«/cotx) (tanx + cotx), V X e(o, gj U (n , 3—“}
X

. 3n
if m<x<—
2

2

and di («\/tanx +\/cotx) = % («\/tanx—\/cotx) (tanx +cotx),V x e (O, gj U [n , %]
X

2

4. Value of integral I=J‘(\/tanx ++/cotx) dx , where x e (O : gj U [n , 3?“) is
(A) V2 tan- (—“anx_ “COtX} c (B) V2 tan- (—‘“ar‘x* REERS J +C

2 2
(C) — 2 tan- Jtanx —Jcotx +C (D) /2 tan- Jtanx +Jcot x 4 C
2 \2
5. Value of the integral T = j(\/tanx ++cotx) dx, where x e (0 , gj ,is
(A) 2 sin' (cos x —sinx) + C (B) 2 sin' (sinx—cosx) + C
(C) 2 sin' (sinx + cos x) + C (D) — V2 sin"' (sinx + cos x) + C
6. Value of the integral T = j(\/tanx +\/cotx) dx , where x e (n , S?ch ,is
(A) 2 sin (cos x —sinx) + C (B) /2 sin' (sinx —cos x) + C
(C) 2 sin (sinx + cos x) + C (D) — /2 sin"' (sin x + cos X) + C
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= Marked questions are recommended for Revision.
* Marked Questions may have more than one correct option.

PART - | : JEE (ADVANCED) / lIT-JEE PROBLEMS (PREVIOUS YEARS)

1. Letf(x) = j e* (x — 1) (x — 2) dx then f decreases in the interval: [IIT-JEE 2000, Scr, (1, 0), 35]
(A) (-, 2) (B) (-2,-1) (C€) (1,2 (D) (2, +)

2. Evaluate, j sin- 2x+2 dx. [IT-JEE 2001, Main, (5, 0), 100]

J4x2 +8x +13

3.a For any natural number m, evaluate,

[ (e +xEm 4 xm) (252 +3x™ +6)" dx, x> 0. [IT-JEE 2002, Main, (5, 0), 60]
2
4. j X dx is equal to [IT-JEE 2006, (3, —1), 184]

x32x* —2x2 +1

4 2 4 2 4 2 4 2
(A) \/2x —;2x +1+C (B) x/2x —32x +1 +C (C) \/2x —2X° +1 +C (D) \/2x —?;x +1 . C
X X X

2X

5a  Letf(x) = ;ﬂ forn>2and g(x) = (fo fo....of) (x). Then jx”’zg(x) dx equals
(1+Xn) ’ f occurs n times
[IT-JEE 2007, Paper-2, (3, —
[ 17% 1 n 17%
(A) ) (1+nx") " +K (B) = (1+nx") " +K
1+l i 1+l
C 1 ")+ K D 1+nx") " +K
(C) n(n+1)(+nx) + ()(n+1)(+x) +
6. Let F(x) be an indefinite integral of sin?x. [IT-JEE 2007, Paper-1, (3, — 1), 81]
STATEMENT-1 : The function F(x) satisfies F(x + =) = F(x) for all real x.
because

STATEMENT-2 : sin?(x + «r) = sin®x for all real x.

1), 81]

(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1
B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement 1

(B)
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

X —X

7. LetI= j% dx, J = j% dx . Then, for an arbitrary constant C, the value of J — T is
e’ +e” +1 e +e " +1
equal to: [IT-JEE 2008, Paper-2, (3, — 1), 81]
1 ¥ —e® +1 1 e +e* +1
A —in|—7———|+C B) —/n| —— C
*) 2 6" 1o 11 ® 2 e —e* +1 ‘Jr
1 e —e* +1 1 e +e™ +1
C) =in| ——— C D) —/n| /——— C
© 2 e re 11| (®) 2 e™ —e® 11|
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Indefinite Integration / “_

2
8.=»  Theintegral j Lxmdx equals (for some arbitrary constant K)
(secx +tanx)
(A) — 7 {l—l(secx+tanx)z}+K [IT-JEE 2012, Paper-1, (3, —1), 70]
(secx +tanx) 11 7
1 1 1
B ——= t 2L+ K
®) (secx +tanx)'"? {11 7<$ecXJr anx) }+
—1 1 1
C —+= tanx)’} + K
©) (secx +tanx)'"? {11+7(SecXJr anx) } "
1 1 1
D — 4= tanx)® ¢ + K
©) (secx +tanx)'"? {11+7(3eCXJr anx }+
PART - Il : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)
1. If the integral j Stanx dx =x+a/n|sinx—2cos x| +k, then ais equal to :
tanx -2
[AIEEE-2012, (4, —1)/120]
(1) -1 (2)-2 (3)1 (4) 2
2. If J'f(x) dx =wy(x) ,then jx5f(x3) dx is equal to [AIEEE - 2013, (4, —1),360]
1 1
(1) 5[x3\,;(x3)— [x2w(x®) dx}ro ) §x3\|/(x3)—3_[x3\|/(x3) dx+C
1 1
(3) §x3\|/(x3)— [x2y(x) dx+C (4) §[x3\u(x3)— [xew(x®) dx]+c
1
3.=»  Theintegral _[(1 +x—l)e “xdx is equal to: [JEE(Main) 2014, (4, - 1), 120]
X
><+l x+l x+l x+l
Mx+1)e *+c (2) xe * +c B)(x—1)e *x+c 4)xe x+c
4. The integral jd—xm equals [JEE(Main) 2015, (4, — 1), 120]
x2 (x“ +1)
441 e <& 1 1/4
(1) [Xxj j +c (2) (x* + 1) 4+ ¢ (3) —(x* + 1) + ¢ (4) —[ = j +e
2x'2 4+ 5x°
5. The integral I Y - dx is equal to [JEE(Main) 2016, (4, —1), 120]
(X7 +x7 +1)
X10 X5 _X10 —X5
_——+ 2)——+C ) —————+C (4) ————>+——+C
2(x% +x3 +1) @ 2(x% +x3 +1)? ) 2(x% +x3 +1)? ™ (x5 +x3 +1)?
where C is an arbitrary constant
6. Let In = jtann xdx, (n>1). If 4+ + Is = a tan®x + bx® + C, where C is a constant of integration, then the
ordered pair (a, b) is equal to [JEE(Main) 2017, (4, 1), 120]
1 1 1 1
1) | == 2) |—=,0 3) | =, -1 4) |-=,0
o (-24] @ (3.9) @ (3.-1) @ [-3.0)
P a2 2
[£5-\ Sin_xcos X >dx is equal to :

[\

The integral j - - -
(sin® x +cos® x sin® x + sin® x cos® x + cos® x)

[JEE(Main) 2018, (4, —1), 120]
1 -1 1 -1
1) —— 2) —— 3) ——— 4) ————
() 1+cot® x @) T+colx ) 3(1+tan® x) ) 3(1+tan® x)
(where C is a constant of integration)
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Indefinite Integration / “_

8.»

10.

11.

12.

13.

[\

1

sin" 0 —sin0)" cosO

Let n > 2 be a natural numberand 0 <6 <= /2. Then I( g db is equal to :
sin
(where C is a constant of integration) [JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]
n+1 n+i
n 1 \n n 1 \n
1 1- C 2 1- C
) n2—1( sin”*‘ej " ( )n2—1( sin”‘ej ¥
n+1 n+1
n 1 \n n 1 \n
3 1- C 4 1+ C
®) n2+1( sin”‘ej " ) n2—1( sin'”ej ¥

The integral J‘cos(loge x)dx is equal to : (where C is a constant of integration
[JEE(Main) 2019, Online (12-01-19),P-1 (4, — 1), 120]

(1) x| cos(log, x)—sin(log, x) |+ C (2) g[sin(loge x) —cos(log, X) |+ C
(3) x[cos(log, x) +sin(log, x)] +C (4) g[cos(loge x) +sin(log, x)] +C

. 5x

sin—
I 2 dxis equal to : (where c is a constant of integration)

sin

2
[JEE(Main) 2019, Online (08-04-19),P-1 (4, — 1), 120]

(1) x+ 2 sinx + 2sin 2x+ C (2) 2x + sinx + sin2x + ¢
(8) 2x + sinx + 2sin2x + ¢ (4) x+2sinx +sin2x + ¢

If J.esecx(sec xtanxf(x) + (sec xtanx + sec? x))dx = ese*f(x) + C, then a possible choice of f(x) is :

[JEE(Main) 2019, Online (09-04-19),P-2 (4, — 1), 120]

(1) secx + xtanx — % (2) secx + tanx + % (8) xsecx + tanx + % (4) secx —tanx — %
I j%:A tan‘1(x_1j+ LR VS

(x=—2x+10) 3 x“-2x+10
Where C is a constant of integration, then [JEE(Main) 2019, Online (10-04-19),P-1 (4, — 1), 120]
(1)A=% and f(x) =9 (x = 1) (2)A=éandf(x)=9(x—1)2
(3)A=éandf(x)=3(x—1) (4)A=éandf(x)=3(x—1)
If J > £ = Man6 + 2loge|f(0)| + C where C is a constant of integration, then the

cos? 6(tan26 + sec 26)
ordered pair (A, f(0)) is equal to : [JEE(Main) 2020, Online (09-01-20),P-2 (4, —1), 120]
(1) (1,1 + tano) (2) (-1,1 —tano) (3) (1,1 + tand) (4) (1,1 —tano)
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EXERCISE - 1

PART-I
Section (A) :
6
A1 () (&x+3) | ¢ i S8, ¢
12 2
(i) w +C (iv) % /n |sec (3x + 2) + tan (3x + 2) | + C
(v) 1 /n|sec(2x + 1)| + C (vi) 2> +C
2 3 /n 2
(vii) L™ 12x + 1|+ C (viii) " ° ¢
2 4
A2 () X _Jgnex+c (ii) SIN3X | 3 ginx+C
2 4 12 4
1 1 ! 1 1
(iii) — — cos5x +— cosx + C (iv) COSX —— €0S2X — — cos 3x + C
10 2 3
(v) % ((x+3)*2+(x+2)°"%) + C
Section (B) :
B-1. (i) - % cosx?+ C (i) % /nx2+1]+C
2
(i) % (tanx)2+Cor 222X L C  (iv) ‘njec+x/+C
(V) /n |x + cosx| + C (vi) %én lex—2] + C
(vii) 3 /n |x? + sin2x + 2x| + C (viii)  ¢n| ¢n(secx + tanx) | + C
. 2 1
(ix) E (X+2)02-4(x+2)"2+C (x) 5 (ex—e?) +2x+C
(xi) 3 ext+e*+e+C (xii) _1 /n 1+i +C
3 5 x°
1 1 4/5 (X2 _ 8)3/2
(Xlll) —Z (1 +FJ +C (XiV) W +C

B-2. 2J(x*+2)+C
B-3.s ()  In (S%}c (il

In[ln(H 1)) LG
X
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Indefinite Integration /
Section (C) :
2
c-1. () X mx-%X +c i) X =X sinox— Lcosox + C
2 4 4 4 8
X2 X 1
(iii) — tan'x- = + — tan'x+C (iv) X(nx—=1)+C
2 2 2
(v)w +%£n |sec x +tanx | + C (vi) x2—1)e“+C
f -1 2
(vi)  xsin Jx + & 1_ 1 s ks C (viii)  x tan-'x — %En (1+x3) — (tan2 X ¢
(ix) % (sinx — cosx) + C (x) extanx + C
C-2. y=x{£n(fnx)—f—} + 2e
nx
Section (D) :
: 1 X . 1 X
D-1. (i) —tan" = +C i — tan? —= +C
2 2 WoOFTE
1, (x+1)j . 4  2x+3
iii —tan? |——=| +C iv /n|x2+ 3x +4| - —tan™ +C
iy e (O W) - a2
2
(v) X — arctan x + /n 14X +C (vi)  In|x+yJx*—4 |+C
X
(vii) 14 +2mx+ Cra|+C (i) X—H«/x2+2x+5+2€n‘x+1 +1/X2+2X+5‘ +C
: (1-x-x%)*2 3 > 15 . (2x+1
iX -2 27 2 2x+1) V1-x—x® - — sin" C
(ix) 3 3 (2x+1) 16 N +
3
(X) E (aS + X3)5/2 _ 21 (a3 + X3)3/2 + C
D-2. (i) m X e (i) =/ |x+ 3= ——fn 2+ 1]+ — tan'x+C
X+2 10 20 10
(iii) 4/n|x + 1| + ! —4nx+2|+C (iv)l€n|x+1|—£n|x+2|+lfn|x+3|+C
(x+1) 2 2
x+1 1
. X% —1 1 P 1 X% —1
D-3. (i tan' | == | — — /n X + i — tan'| ——=—— | + C
! 2\/' (ﬁxJ N L N (ﬁ XJ
X
1 x+%— 3
(iii) - /n +C
2\3 x+1+ 3
X
: Jx+2-1 1 t-3 | 1
D-4. i) /In| ——1+C 14 — — tan'(t) + C, where t = /x+1
0 X +2+1 )4\/5 t++/3 2 g
2 2
(iii) —ifn (t—l)-i- (t—lj +g +C, where t = i (iv) —tan X :2 +C
3 3 3 X +1 X
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Indefinite Integration /
D-5. (i) %In [x+%j+\/x2+x +Vx®+x+C
(ii) NN In‘x+x/x2 -1 +C (iii) %sin’1 x—g\/1—x2 “J1-x2+cC
Section (E) :
E-1. (i) %tan-‘ [tarj/’;_’/zJ +C (i) %tan-‘(\/g tan g} +C
(iii) Ex - i(n |3cosx + 2sinx| + C (iv) mi+tanZ | +C
13 13 2
v) %tan-‘ (_ﬁjg‘xj +C (vi)  ¢n|1-cotx| +C
(vii) tan x + lsin 2x — 3x +C
4 2
E2. () lfn(4(s?nx—cosx)+5j+c (i Sin_1(sinx+cosx) LG
40 4(sinx +cosx)—-5 3
E-3. A =l ,B= l
9 5
PART-II
Section (A) :
A-1. (D) A-2 (A) A-3 (A) A4. (B) A-5. (A A-6. (B)
Section (B) :
B-1. (B) B-2. (C) B-3. (A) B-4. (D) B-5. (D) B-6. (C) B-7. (A)
B-8. (C)
Section (C) :
Cc-1. (O) Cc-2. (A C-3. () C4. (A C-5. (C)
Section (D) :
D-1. (B) D-2. (D) D-3. (A D-4. (A) D-5. (C)
Section (E) :
E-1. (B) E-2 (C) E-3. (C) E-4. (B) E-5. (A) E-6. (A) E-7. (A
Section (F) :
F-1. (B) F-2. (B)
PART-III
1 (A) > (p) (B)—>(p), (C)—(r), (D)—(s)
(A) > (s);(B) > (@) (C) = ()
EXERCISE - 2
PART-I
(A) (B) 3 (B) 4. (C) 5. (C) 6. (A) 7. (A)
8 (A) (A) 10 (C) 11, (A) 12. (D) 13. (A) 14. (A)
15 (A) 16 (C) 17 (D) 18. (D) 19. (C) 20. (A) 21. (B)
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Indefinite Integration /
PART-II
1. 01.00 2. 42.66 or 42.67 3. 87.68 4. 52.00 5. 00.66 or 00.67
6. 16.00 7. 11.56 or 11.57 8. 00.50 9. 12.00 10. 26.50
11. 13.00 12. 01.00 13. 02.00 14. 16.00 15. 06.50
16. 10.66 or 1067
PART-II
1. (BC) 2. (AC) 3. (AC) 4. (CD 5 (BD) 6. (ACD) 7. (BC)
8. (AC) 9. (CD) 10. (AB) 11. (ABC) 12. (AB) 13.  (BC) 14. (ABD)
15.  (BD) 16. (ABD) 17.  (AD) 18. (AB) 19.  (ABCD)
PART-IV
1. (A) 2 (A) 3 (B) 4. (A) 5. (B) 6. (A)
EXERCISE - 3
PART-I
1. (C) 2. (x+1)tan” (%) —% /n (4x2 + 8x + 13) + C
m+l
3m 2m m\y m
3. @xT+3XTH6X) " 5 g D 5 (A 6 DO 7. (O
6(m+1)
8. (C)
PART-II
1. (4) 2 (3) 3 (4) 4 (4) 5 (1) 6. (@) 7 (4)
8. ) 9 (4) 10 (4) 11 (2) 12 (4) 13 (3)
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Indefinite Integration /

Hl High Level Problems (HLP)

10.

11.

12.

13.

14.

Evaluate

dx

. J- sin® x —cos® x

1—2sin® xcos? x

Evaluate:'[ o 3
—2c0s3x

CoS5x +cos4x

Evaluate:'[ x+~/x2+2 dx

Evaluate : j dx
(x3 +3x2 +3x+1) «fx2+2x—3
(cos 2x-3)
Evaluate : dx
J.cos“ x4 — cot? x
2 2
Evaluate - \ix +1 {fn(x4+1)—2£nx} dx
X
X
Evaluate: | —————— dx
I (7x-10-x*)*®
it | xeosatl gy _ fX)_ | G then find f(x) and g(x).
(x2 + 2xcosa + 1) a(x)
Evaluate : cos x. e*. x? dx
X} —x+2
Evaluate : [e*| = ——= | dx
(x=+1)
X2
Evaluate : _"—2 dx
(xsinx +cosx)
Evaluate : Isin4x . e x  dx
Evaluate : j tan-'x. ¢n (1 + x?) dx.
1+ nx"" —x*

Evaluate : .[ e~

d
(1—x”) \/1—x2” §

/\
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Indefinite Integration / “_

15.

16.

17.

18.

19.

20.

21,

22,

23.

24.

25.

26.

27.

28.

29.

Evaluate : I cos 2x /n (1 + tan x) dx

Evaluate : [ (bd—x)z,(a>b)
a+ D COoSX

Evaluate : '[ —M dx

X2

i (5x2 —12) dx

Int te: | ————F—~
negrate (x2 - 6x +13)?

i J- 3x% +2x
X +2x° +x* +2x3 +2x2 +5
greatest integer function.

dx = F(x), then find the value of [F(1) — F(0)], where [.] represents

2
Evaluate:_[ n (1 + sin"x) gy

cos® X

1+ Ccos a CoS X
Evaluate : .[ —  dx

COS o + COS X

Evaluate : _[ m dx

(b+ asinx)2

dx
a) {(X —a) (x = B)

Evaluate : j(
X p—

(cos2x)'/?

SinX

Evaluate I dx

. 3 X
sin® =
Evaluate j 2 dx
cosE\/cos?’ X 4+ €0S? X + COS X

x2 -3 x+3

——————— | + ¢, then find the value of 12(A + B).
x*+43 x+3

2 2
If j%dX=Atan_1 u ar Efn
X" +3x°+9 3x 3

3cosx +2
sinx+2cosx +3

Evaluate I

Evaluate J. Jftan xdx

cosec X — cotx SecX

. dx
cosec X + cotx .}1 + 2secx

Evaluate : '[

/\
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Indefinite Integration /

1
2

3/2
(x+ x+) -

1. - sin2x + C

1
3

2. —(sinx + S|r122xj +C

2 J—
—JX+2X3 + i.COS’1 (Lj_,_c
X +1

Ty *C 4 8x+17 16
(x + «jx2+2)

2 y 2
5. C- %tanx.(2+tan2x). 4 —cot? x 6. 2 (< +T) VX +1.{1—g£n(1+lﬂ+c

9x°3 x?
2(7x - 20)
7 _arx-20) & 8. X; X2+ 2x cosa + 1
97x-10-x2
0. 1 e*[(x2—1)cosx + (x —1)2.sinx] + C 10. & X2+1 .
5 X +1
11. SINX — X CERae 12. —2cosx. e +C

XSinX + CoS X

2
13. x tan-"x. /n (1 + x2) + (tan-"'x)2 — 2x tan-'x + /n (1 + x?) — (fn«f1+x2) +C

14. ex

16. : bsinx

15. % [sin2x./n(1+tan X) —x + £n |sin x + cos x|] + C

2a a-b X

(a® —b%)(a+bcosx)

+
(@

tan' ,|—— tan = +C
b2y a+b > "

2 2
17. _N2-x-X +£ n 4-x+22 J2-x-x —sin‘[2X+1j+K
X 4 X 3
18, _ox=199 88 4 X=3 ¢ 19. 0
8(x" —-6x+13) 16 2

cosl(a—x)

20. tan x In (1+ sin%) — 2x ++/2 tan-' (+/2 .tan x) + C. 21. X COS a + sin a /n ?— +C
cos — (o + Xx)

2
22. _ _Cosom 23. __2 x-f c
b +asinx oa—B \{x—a

Jeot? x +1

0a. \/—log{\/cot x —1++2cot? x

} —Iog[cotXJr\/cot2 x—1}+c

1
25. sec! | Jcosx + j + C. 26. 5
[ Jcosx

6 3 tan§+1
27. =x+2log|sinx+2cosx+3|——tan”'| —=— |+C

5 5 5 2

213,
28. ——Iog(1+tan2/3 X) + lIog(tan‘”3x—taln2/3x+1)+ﬁtan’1M+c
2 4 B

2.  sin'[tsec2X) s
277" 2
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