CHAPTER

07

PRIMITIVE OR ANTIDERIVATIVE:

A function ¢ (x) is called a primitive (or an antiderivative or an integral) of a function f(x) if
@'(x) = f(x).

INDEFINITE INTEGRALS:

Let f(x) be a function. Then the family of all its primitives(or antiderivatives) is called the
indefinite integral of f(x) and is denoted by [ f(x)dx.
The symbol [ f(x)dx is read as the indefinite integral of f(x) with respect to x. Thus,

o) + €1 = oy e f@dr =90 +C

where @(x) is the primitive of f(x) and C is an arbitrary constant known as constant of

integration.

IMPORTANT INTEGRATION FORMULAS:

xn+1

n+1

L [x"dx= ¥C,n#-1
. [dx=x+C

L [ dx=loglx| +C,x #0
IV. [e*dx= e +C

V. [a*dx= a” +C,a>0a+1

logea

VI.  [sinxdx = —cosx+C
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VII. [ cosxdx = sinx + C
VIII. [ tanx dx = log |secx| + C
IX. [ cotx dx = log |sinx| + C

X. [ secx dx = log|secx + tanx| + C = log |tan (E + §)| +C
XI. [ cosecx dx = log|cosecx — cotx| + C = log |tan (§)| +C

XI.  [sec?dx =tanx + C

L (i2)

XV. [ cosecx.cotx dx = —cosecx + C g
o +b)

XIII. [ cosec? dx = —cotx + C
L 2 1 LaD]
XIV. [ secx.tanx dx = secx + C \\Q P
1 o Q
XVL fﬁdx=sm Ix+C O

% . Ein(x)
XVIL f\/__x x=costx+C K

o &
VIL. | =tan"tx +C

1+x2
& X2
XIX. [ Z=cotTix+C \ e
dx
XX. [——=seclx+C Q =B+ (n-1)d
xVx:—l C) ,+k) F (o)

XXI. fﬁ: cosectx +C \Q ,, ’F

XXIL [ =—dx = sin' () ?é
XL [ == dx = cos@& C
L dx = %Gﬂ ad

[——dx = %cot‘l(g) +C

a?+x?

XVL. [ —mmdx = ~sec}(@) +C l
XVII. f#\/%azdx = %cosec‘l(z) +C
| VI fﬁ= %log|§ +C ' 401
la Lol
o0 [ts= Sk -
XXX. fﬁ = log|x +VxZ—a%|+C R

f—%=log|x+\/x2+a2| +C

fi +1 = Yi+ (kn/2)(a-Yi%)

S:: aj_—-'a'ﬂ'n

= HKaer = (Km‘ﬂ)(3'¢xn )
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= (x+a) (x-a)

P T,

2
E ’ | XXIL f\/az—xzdx=§\m2—x2+a7sin‘1§+C
] [4 2
.I—f:,‘ v XIL - [Vx? —a?dx = >Vx? — a? — Zlog|x +Vx? — a?| + C

,’II‘ A, -. R

Sz

6“1; f = KXIV.  [VxZ+a?dx = E\/xz + a? +a7210g|x +VxZ+a?|+ ¢
= 3 K|"

N XXV, Je*[f(x) + f'()]dx = e*f(x) + C

o s

(

o e

SOME STANDARD RESULTS ON INTEGRATION:
I.  The differentiation of an integral is the integrand itself or differentiatzor@zggration

are inverse operations. \\

. d
ie. L (f f()dx) = f(x) e

I.  [kf(x)dx =k]/ f(x)dx, wherek is a constant.
i.e. the integral of the product of a constant and a funcb@le constantXintegral of the

function. : @

0L [{f() £ g)}dx = [f(x)dx fg(x2 d
1.e. the integral of the sum or difference o ite number of functions is equal to the sum
or difference of the integrals of the vari nctions.
V. [k i) 2o fo(0)E .. ks f; =k [ fi (0)dx £
ky, | 2(x)dx ...k
J2(dx &k [ fu GO

1.e. the integration of the linear combination of a finite number of functions is equal to the

linear combination of their integrals.

INTEGRATION BY SUBSTITUTION:

The method of evaluating an integral by reducing it to standard form by a proper substitution is

called integration by substitution. To evaluate an integral of the type [ f{g(x)}. g’ (x) dx, we
substitute g(x)=t, so that g’ (x)dx = dt. P
1 La0]
fa® Laiv]
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SOME STANDARD SUBSTITUTIONS:

Expression Substitution
a? —x%or+Jaz — x? x=asin @ or acos 6
a? +x%orJaz + x2 x=atan @ or acoté
x% — a2 or \Jx% — a? x=asec or acosec6

i o \/ﬁ Xx=acos 26 @
a—x""Na+x ’\Q
Y —a x=acos?0 + Bsin?0 Q\
ﬂ_xorJ(x—a)(B—x) O
J x or a x X = asin?6 or x@SQG
oy X = ata Q@ acot?6
\Ja+x \Q

2x

Putcosx =—2x , then put tan— =t

_f a+ bcosx 5 =8+(n-1)d

g+\\-) 'F Cll.)

dx
f a + bsinx ®$\' Put sinx =——35 zx , then put tan ==

f dx Put a =rcos 8 and

asinx +bcosx . _
* b=rsin @ where,r=Va? + b? andf = tan 1%

i £ Divide numerator and denominator by cos?x.

f dx
at+bsinZx’ acos?x+bsin?x’

bcosZx’

Reduce sec?x in denominator as

1+tan?x Put tanx=t and proceed

For perfect square,

) @(dx or [ @()dx Put \/px +q =t.
(ax+b),/px+q (ax2+bx+c),/px+q
f @(x)dx Put px+q=%
(px + q)(Vax? + bx + ¢)
j PX)dx Put x=% and then put Va? + bt? = u
(px? + @)(Vax* + b)




a" = 2ab + b* = (a8

)
- a° = (x+a) (x-a)
%=~ ) i

€ b T - iy B

%@c INTEGRATION BY PARTIAL FRACTIONS:
h -

Toin Garar Suppose, given integral is of the form [ %, where p(x) and q(x) are polynomials in x and

q(x) # 0.Then, to solve such integrals by partial fractions, we firstly take the given integrand

% and decompose it into suitable partial fraction form and then integrate each term by using

suitable method.
INTEGRATION BY PARTS:

If u and v are two functions of x, then . Q@

juvdx=ujvdx—f(% ujvdx)dx

If two functions are of different types, then consider the 1% function ( which comes first in

word ILATE, where @ ¢

I : Inverse Trigonometric Function

L : Logarithmic Function &
A : Algebraic Function . \@

T : Trigonometric Function

E : Exponential Function

: Ao Vi +1 = Yi+ (Xu/2)(a-Yi%)
S, = ay-apt B +1 \fl e | _
R Kust = (Xnl2) (3-axn?)
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PBACTHICE QUESTIQNS

1,
a) -tan"!x%+C
4

x
4+x4

-1 xz
2

c) Lpan—1% @
2 2
d) None of these ’\\Q 1 [a0]
{a*Lao]

b) %tan

1 . -
2. fm dxlsequalto ,_;'b)‘t

a) logtan(§+§)+6 9 he s
b) logtan(2-2)+C K%
c) %logtan G + g) S AQ

d) None of these ’\Q s
2 .
3. [ xsecx?dx is equal to Q ~AsCn-0d

a) —log(secx + tanx?) + % om P Cta)
" “F

b) —log(secx +tan:&&€ L

c) 2log(secx?® + @
d) None of the&

4. If [———dx = Atan"}(BtanZ + ) + C ,then
5+4sinx * 2 3

1 [a0]
I Lol

Ciz)
p+b)*

Sin ()

G- Baar Titi= Yir O@NaSYiE)
dg+n-1d n 1= S ai=. O f2d (3-axn® )

-a=2nbt»\3"-u>" |
= : e ‘ﬁ B B T e e

=g



. [ xsinx (Si% + cosx.logx) dx is equal to
a) xS+ C
b) x5"*cosx + C
i 2
C) (xSLnx) + C
2
d) None of these

. 1 . .
6. Integration of Frvo— with respect to log,, x is @

a) tan‘lgogex)_l_c \\Q
b) tan(log,x) + C Q
0 tan‘1x+ C O

x

d) None of these @ N

[ gy = acos8x + C,then a=

tan2x—cot2x

I f sin8x—cos8x

8. If mdx=a' C,then a=
e 6&
b) ;&.
N

dy

9. [(x=1)e *dx is equal to
a) —xe*+C
b) xe*+C

c) —xe *+C
d) xe™*+C

dn=__ 1| ' G, = Oi-3,e" Ii+1 = Yi+r (Xn/d a-yi¢)

x aji‘(ﬁ—ijd § =€ X“q.'l = (meﬂ}(}‘ﬂxn.,') ! 2 . - kgyl

red
i,.. :r Qﬁ " coming =yl s e V0" €7,

coth (2) = | cot (izpMh(Z) =i sinGiz) Ay =3p¢n-0d

o B
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10.If [—dx =k 21/% 4 C then k is equal to ,

2

1

2) " log, 2
b) —log, 2
c) -1
d)

1 —
L. f1+tanx dx = @
a) log.(x + sinx) + C ’\Q

b) log.(sinx + cosx) + C Q\
c) 2sec? g +C O
d) %(x + log(sinx + cosx)) + C @ .
12. [ |x|3 dx is equal to
a) = 4c
| 2,
b) % +C \
x4 0:
c) 7 ==
d) None of these \a

13. The value of [ <% dx i @v

a) 2cosvx+

b <

inyx+C

M=y 2

e ar"(rl—l)d
04’1\-} -f (’-q}

&

R

d) 2siny/x+C
14. [ e*(1 — cotx + cot?x)dx =

a) e*cotx+C
1 La0]
b) —e*cotx+C

I Lol

c) e*cosecx+C Ciz)

d) —e*cosecx+C

i+ = Yixr (Xn/d) R-Yi' Y
HKnwr = (anﬂ)(}'ﬁxn,')



(x+a) (x-a)

sin®x
dx =

15. [

cos8x
a) tan7x+C

tan”x
b) “ZEHC
tan7x

C) T"‘C

d) sec’x+C

1 —
16 f7+5€osx dx = N QQ
a) \/igtan‘l(% tan ’2—6) +C Q\\

1

b) ﬁtan‘l(% tan ’2—6) +C O

c) %tan‘l(tan ’2—6) +C @ .

d) %tan‘l(tan ’Z—C) +C

7 f e <\
1—cosx—sinx . @

a) log|1+cot§|+C

b) 1og|1—tan§|+c c\)Q
c) log|1—cot§|+C \@

d) log|1+tan§|i®$

x+3 x _
18. f_(x+4)2 e*dx =
ex c‘ ,
a) xT C

S

b
&
c)

(x+4)2 +C

ex
(x+4)2

d) +C

Ji+1 = Yi+r (Xn/2 a-—ff )
Knst = (Xm_fﬂ}(}‘ﬁxﬁ,')
QA D —

(3 ;T S |
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19 f sin x —

3+4 coszx

a) log(3 + 4cos?x) + C

b) S=tan” [°°S"]+c

2cosx

c) - tan? ]+C

2v3
d) —ta -1 [Zcosx] +C

1-sinx
20. f [1 cosx] * Q
a) -extanE+C Q\\
b) -e"cot§+C O
c) Lextani+ %’
” 2 K

X

d) -%excotE+C @
L N
21. fmdx = . @
y Sk QO
: O

b) -——=+C @
et+e
L X

¢) (em)z +C K
d) ——+C @b
22, [ LA gy 6

cosZ(xeX)

a) &cﬁs(xex) +C
l&ec xe*)+C

c) tan(xe*) +C
d) tan(x +e*)+C

23, [SX e =

cos*x 1 [a0]

e ar"(rl—l)d
04’1\-} 'F (’-q}

&

1 oL,
a) ~tan’x +C titlaed
3 Ciz)

b) Ltan?x +C
2

) itandx+C
3

Knwr = (anﬂ) (3-axn® )



24. The primitive of the function
1
f(x) = (1 - )a*"x , a>0 is

1
x+§

a)a

logea

1
b) log,a.a*"x

1
X+
log. a

0 &
ax+,—1c
d) Xi— ’\Q

25. The value of [ x+xtogx dx is Q\

a) l+logx

b) x+logx K% .

c) xlog(1+logx)

d) log(1+logx) AQ

= R~
26. [ ﬁdx is equal to Q\
a) sin~1+/x+C 0

b) sin™(vx — \/m)’\®

¢) sin!/x(1—x)+

d) sin~'vx —
27. [ e* {f(x) + f’(x@_

a) e*f( c

b) e* ﬁ x)+C

c) 2e*f(x)+C

d) e*—f(x)+C

+C

sinx+cosx

V1-sin2x
a) Vsin2x+C
b) Vcos2x+C

¢) *(sinx — cosx)+C

28. The value of [ dx is equal to

d) tlog(sinx — cosx)+C

fi+1 = Yir (Xn/2 a=Yi=)

WKonst = (Xnl2) (3-axn?)

Lk E ) LY o=l z | — R T A
a” = Zab + b* = (& , ..a :‘ . coth (2) = | cot Gzpmh(z) =i siniz) A, =3d¢in-1d

N T

L



29. If [ xsinxdx = —xcosx + a,then « is equal to
a) sinx+C
b) cosx+C
c) C

d) None of these
30 f cos2x—1

cos2x+1

a) tanx-x+C
b) x+tanx+C
c) x-tanx+C

d) —x-cotx+C

cos2x—cos20 .
31. [————= dx is equal to
cosx—cos6

a) 2(sinx + xcos@) + C
b) 2(sinx — xcos0) + C

c) 2(sinx + 2xcos@) + C ‘\Q

d) 2(sinx — 2xcosf) + C

x° .
32. f(4-x2+1)5 dx is equal to

&0
b) §[4+xi2]-5+c @'
c) ﬁ[4+xi2 @

d) %[@4 +C
\

x3
B o

1
a) a—;,b—l

1 1,_
a) a[4+x—2] 5+C

i Y‘ ¥ (Xn/d) d-Yi’ /
Kasr = Xnl2) 3"’“’6»")

dx = a(1l+ x?)3/?2 + bV1 + x2 +C , then

= 0

mixrl
A

An =3¢+ (n-1)d
exp flxorh) -F (ko)

(Z-F
5

M=y 2

e ar"(rl—l)d
g-{"\-} 'F (’-q}

&

1 [a0]
I Lol

Ciz)



34. xx—_l_gldx is equal to
a) x+x?2+x?3—log|1—x|+C
b) x+Z - —logll—x|+C
c) x———x?B—logll—x|+C

2 3
d) x—x?+x?—log|1—x|+C

35.Iffmdx=alog|1+le+btan‘1x+§log|x+2|+C,therk QQ
a) a=—1—10,b=—§ Q\\
b) a=2,b=-2 O
©) a=-1b=} KGJ’
2

1

d) a=10,b=§ A@

36. [ e*(cosx — sinx)dx is equal to @
.
a) e*cosx+C \
b) —e*cosx +C C)Q
c) e*sinx +C \‘b

d) —e*sinx+C K
37. (22257 gy = ax + x@ +5e™*| + C, then
4eX+5e

c)g

d)a=

an = ! ' S = Br-ae™ Vi 44 = Yfi- Xn/d a-—Yf ) y :
x B +(n-1d : 1=r Konst = Xnl2) (3-axn®)| - )"”f:

.- 1 comin = bl et Yo" e coth ('z) = I. cot (iz}y lﬂ. : .2 =i c‘. fi :‘aﬂ{ﬁ'l}d
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mxnt [
= A 2

) dx is equal to

ex

38. [ e* (-
a) WC

b) —

 ic

1+x2
ex
c) —=+
) (1+x2)?

ex
0 v 7%
. X ’
39. %dx is equal to Q\\Q

a) log|l+cosx|+C

b) log|x+sinx[+C O
C) x-tan’z—c +C @ N

d) xtang +C

40. [ tan~!v/x dx is equal to . @
a) (x+ Dtan'vVx —+Vx+C \
b) xtan"'vx —vx +C C)Q
¢) Vx—xtan"'+/x +C \@
d) Vx— (x+ 1)tan™?! @&

41. : dx is equal t

sin(x—a)sin (x—b)

)

b)+C

a) sin(b —a)log | :

b) cosec(b @g’

c) cosec(b —a)log |-———

sin(x—a)
sin(x—b)

sm(x b)
sin(x—a)

sin(x—b)
sin(x—a)

d) sin(b —a) log +C

1 [a0]
I Lol

Ciz)



42. [ x? e**dx is equal to
2) ze*>+(
b) se¥*+¢
c) ée"B +C

1

e’y ¢
2

43. [ {1+ (x + 1) log(x + 1)}dx equals @

) Z4C ’\Q
Q

d)

xe*

c) efloglx +1)+e*+C .
d) e*loglx+1)+C @
44. [ - (:7’11) is equal to !Q

a) llog (x’fj;) +c *\Q

b) Flog(5753) + ¢ C\)Q

o) log(E2) +¢ \®

d) log (x;’;l) te @&
45. [ cos {2 tan~! \/g% is equal to
:

N w@
b) .ﬁ&

C) §+c

d)xz—2+c

an = ! ' S = Br-ae™ Vi 44 = Yfi- Xn/d a-—Yf ) y :
x B +(n-1d : 1=r Konst = Xnl2) (3-axn®)| - )"”f:

= »r " cominyw ymmalilay o e Y™ €. .CO'“‘ (,2) i I. CD* [fz 3 lﬂ. : .2 =i "s'..lﬁ c‘. fi "at"{ﬁ'l}d




1+x+x?
T14xZ

46. [ etan™"x dx is equal to

a) xe@n x4
-1

b) x2eB@ ¥ 4 ¢

1

C) ;
d) None of these

-1
etan X + c

1 .
47. [ S g dx is equal to

a) 2cosecavcosa +sinatanx + C

b) —2 cosec avcosa + sina cotx + C

c) cosecavcosa + sinacotx + C

d) None of these

48.If I = dx, then I is equal to

fx_s
Vi+x3

2 3N, 2 3\2
a) ;(1+x )z+§(1+x )2+C

b) log|vx + V1+x3| +c \Q

) loglvx —v1—x3|+c¢

d 2a+xE-2(1+ x3)5@‘
49. [ Mde is equal to %K

Vsin 26
a) log|cos® — si Vsin20 | + ¢
b) log|sin® —%6 ++/sin20| + ¢
¢) sin"1(sin® — cos @) + ¢
T\
d) sin(sin® + cosB) + ¢
5 fcosx+xsinx

7, v Y dx is equal to

a) log(x(x + cosx)) +C

b) log (x+cosx) +C
C) lOg (x+cosx)

d) None of these

= By—art

e n :
aj +Cﬂ"ﬂd ' f=0 HKaer =

.a=2nbt»$"-u>" _
- ; A ‘ﬁ om0 - Y 00 eV 0T

[i +1 = \/; + (Xn/d) R"‘Yf
(xnl2) (3-axp® )

ﬁn ;aurfn-iﬁd
exp flxorh) -F (ko)

(Vo —

n g
AL L E_F}

t Lan]
{a*Lao]
E (i2)
a+b)*

Bin(x)

=a|+(rl—1)d

g-{"\-} F(’-q}
» —F
;

1 [e0]
[a*Cael
Ciz)

" Q’k]"

Sin ()

=g



ANSYEB BEY

26.D
27.A
28.D
29.A

30.C @
" )
33:D OQ

e KG.)’

36.A AQ

31&®

\® 40.A

41.C

\
@0 42.A
S
N -

47.B
48.D

49.C
50.B

I R S

O> A0 > W O>0>EEWOUYUUYU>AQFQE > > 00

an = ! ' S = Br-ae™ Vi 44 = Yfi- Xn/d a-—Yf ) y :
x B +(n-1d : 1=r Knst = (Xm_fﬂ}(}‘d)(ﬁ.,') «5’ : )"”f:

Ly d 1
z —cﬁ ; comin = bl sle™ NS €.

coth (2) = | cot (izpMh(2Z) = i en@iz) An=3d¢n-0d



ﬁn ;alr{.—n'ljld
exp fixorh) =F (ko)

mxnt [
= A 2

HINTS ANR QLTINS

dx

1) 1=

Putx? =t

4+x*

= 2xdx = dt

dt
=>xdx=7 @

dat

I=f4 dt =>I——tan‘1( Y+ C=1== tan‘l( )+C \\Q

= ; = - ———— = -
2) I= f cosx++/3sinx dx I chosx \/_ S dx SI= fCOS(x——
2

I=%fsec(x—§) dx=>I=Eln|tan(§+§)|+C %’

3) I=[xsecx?dx

Put x> =t =x =t AQ
: Q)

=2xdx = dt

dt
>xdx = <

=3+ (n-1)d
I= fsect =>1= —log(sec[\' +C=l= —log(secx + tanx?) + C

4) f5+4smx L= %&
Put tan— = @
=>x=2 tan‘la)

2dt
1+t2

=>dx =

Put values

2dt

14t2 2dt 2 dt

f 2t f 2 - 2,8
5+4X— 5t“+8t+5 59 t24-t+1

1+t 5

Using completing square method we get

[a0]
I=2tan'Ctani+ )+ Cc>4=2andB =2 :
3 32 3 3 3

I Lavel
ciz)



Tr+1- Card"™
(R

g f 1=Co
S'm%’ 3

= é\ (%,

og

log M=
%ﬂ LOI}/W

b < -

5)

7)

8)

9)

Gn=Ca i
x @y+n-12d =r

ar ==.2¢h b\)"-‘ Ll S Ly d)

- T Wi

[ R

sinx

I = fxsmx(— + cosx.logx) dx
Put x5"* = ¢

Taking log on both sides,
logt=sinxlogx

ldt = Siﬂ + cosxlogx

S>1=[txZ =>I—t+C=>I—x5"‘x +C

J rtioge 4 (oge %) . Q
Putlog,x) =t \\
fliiz =tan 1t + C = tan"'(log,x) + C Q

f cos8x+1
tan2x—cot2x

S

2c0s24x s24xsindx

2cos%4x .
_f sin2x _ COSZx - f X sin2xcos2xd

COSZX sin2x

=2 [ sin8xdx="2 4 ¢ . @

2 16

S N
16

f sin8x—cos®x (sm“x+cos

sin22x—cos?2x

1-2sin2xcos?x

N
f(sm x+cos*x)(sin?x+cos x)% 52

(sin?x+cos2x)—2si

= f —cos2x dx = &
—

2
[(x—1eT "dx

(x-1) fem*dx -f ([%] e‘xdx) dx =(x-1)§-—f(e__:) dx

sin*x+cos*x)(sin?x—cos?x
— f dx
(sin*x+cos*x)

-x
=—(x— 1)e‘x+e_—1+C =—xe*+eF*—e*+C=—xe*+C

1 La0]
fa® Lae]
ciz)
A

Ein (%)

i +1 = Yi+ (Xu/2)(a-Yi?)
RKust = (anﬂ)’(3'axﬁ")
coth LZ) =

Sn - a.L -—'a ‘_!\-

i cot (12} %"! W2y = | smCﬂ)

= —ﬁﬁ 1 comini= wimbiln sle 50" a7 o "a‘.“cﬂ-’l}'d



ﬁn ;aurfn-iﬁd
exp Flxorh) =F (ra)

mxnt [
= A 2

1/
10)1 = fzx—zd
Puti=t¢
X

= Zdx = dt > —dx = —dt
X X
1

—2x =
== =k=
G loge 2 G loge 2

e
1
11) I = f 1+tanx dx @
f cosx * Q
B smx+cosx \\
Numerator can be written as: Q

_ (ot (_ _ —2*
I= [ 2t (—dt) =1 05,2

d(sinx+cosx)

cosx = A(sinx + cosx) + B o

cosx = (A — B)sinx + (A + B)cosx @

>A—-B=0and A+B =1

> A= 1 =B A
f (smx+cosx)+ (cosx smx) @x smx

sinx+cosx smx+cosx ey

[1 + In(sinx + cosx)] + C 0 =3-+(_ﬂ—1)d

12) [ |x|3 dx \®
If x>0 %K

= [x3dx 2l @

I=

Put\x =t

1
ﬁdx_dt 1 La0]

1
—r— dx = Zdt 1a* [ael
Vx ciz)

1= [ cost 2dt =I= 2sint+C =2siny/x+C



(x+a) (x-a)

[ T e,

14)I = [ e*(1 — cotx + cot?x)dx = I = [ e*(cosec?x — cotx)dx
Here, f(x) = —cotx = f'(x) = cosec?x
I=—e*cotx + C

i 6
Sin-x
d

i

0s8x
I = [ tan®xsec?x dx
Put tanx=t = sec?xdx = dt

tan”x

7
I=[tedt s5l=2+C=>1=
7

R . Q
16) i = f7+52‘osx Q\\

Puttanz =t = dx = Zdtz O
2 1+t

1-tan?> 142 2t % *
- 2 _ = 1+t —
= cosx = Trtan?E 1402 >I=] B =1 f&
1+t ‘ 2’
1 t 1 tanZ A
=il -1 2
= — e — = — —_—
I ﬁtan (\/€)+C ﬁtan (ﬁ)i-C
_ 1 \8
17) 4= fl—cosx—sinx dx Q
d
Puttan= =t = dx = th 0
2 1+t
1-tan?> 142 ®
COSX = ——% =
1+tan?s 1+t2 K
L Ztanf 2 %
h Stnx = 1+tan2§ Y 2,
Ny Cands
[\ Put values, %
S‘m%’ 1 = 2dt. ¢ . .
— 142 _ t _ t
=7 |2, (x 1= e o= Jez=l=lamma
- = 1462 1+4£2 44
log M- _togm _ x
3 oy =>I—ln|1—cot5|+C
x+3 (x+4)-1
Dbgk . 18)1 = f(x+4-)2 e¥dx =1 = f(_(x+4-)2 )exdx
i
- = ! — 1 x 1 La0]
I'= f((x+4) (x+4)2) e*dx

fa Laiv]

ciz)

. = ¥ AT - e .Ku a a—-Yf )
S = Bu-doet L | ‘fl o
T Wonst = (Xn/2) {3-axnZ)




ﬁn ;alr{.—n'ljld
exp fixorh) =F (ko)

mxnt [
= A 2

sinx
19) I'= f3+4 cos?x
Put cosx=t
=-sinx dx=dt

=sinx dx=-dt
—dt

- —1 ,2cosx
1= 3+4t2=>1——tan 1(\/_)+C=>I—7ta 1( —)+C
_ 1-sinx _ ___Sinx
AL = f [ ]d == fe [1 —Ccosx 1—cosx] ¢

b
Zsm ZcosZ (cosecz—

f x[Zszx 2sin Zx 2] s == fe - COt \\Q

f(x)——cot =>f(x)—cosec2=>l——e cot +C Q

2 2e%%
21)I—fmdx:1—fmdx @

Putt = e?* + 1 = dt = 2e?*dx

* —
I=[Sal==4Ca]=0"+Ca — +C=——+C
@2 *+1 ‘\ Xte=* eX+e~¥
e*(1+x)
22)I=fmdx Q
Putxe* =t @9
:ex(1+x)dx=dt ﬁ\

=8+(n-1)d

[=[2 Coszt =>1=[se [ = tant+C=1 = tan(xe*)+C
sin?x
23)1 = fws4x X @
1= ftanzxsec;xzx

Put tanx.= t = sec?xdx = dt

tan3x

+C

I ={t4dt =>I——+C I =
24)f(x) = (1 —xiz)a’”‘ = [f(x)dx = [(1 ——)a"+

Putx+1=t |
X 1 [LaD]

I Lavel

=>(1—xiz)dx=dt:1=fatdt=>l=log - ¢iz)



_t el i T

al — gab bb‘ ::_{_a

=1 7
K=
X

2»‘1
= (x+a) (x-a)

ok T - gl 1ED

%} 1 1
% = 25) I'= fx+xlogx dx =1 = fx(1+logx) dx
Traye Cor

Put I+logx =t

A_ 100
C_,osz 5

f.' ‘. : h
L

: 1
A_ [ i —
St = —dx =dt

S = :
d
201 = [ [ = 1= [Eiacm 1= 22 e

Consider, ‘\Q
Q

x=Ad(x JC)+B

dx
x=A1-2x)+B O
x=—-2Ax+A+B %’
—2A=124== @
SA+B=0=B8="2 A
2 &
I_fz(l 2")+2d >I=[G = z\xz)dx
_1 — 241 O
I=—x2Vx—x +2fr
Second term after completi{&are method you will get as
[ = —Vx —x?%+sin! @C
27) [ e* {f (x) + f'(x =e*f(x)+C
2N
28)1 = [

sinx+cosx sinx+cosx
x=>1=]

—d ——dx
Vi1-sin2x cosx—sinx

Put cosx=sinx=t = (sinx + cosx)dx = +dt

I = if%:ﬂ = +log|t| + C = I = +log|sinx — cosx| + C
29)f xsinxdx = —xcosx + a

I = [ xsinxdx = I = x [ sinxdx — f(%fsinxdx)dx

[ = —xcosx + [ cosxdx = | = xcosx + sinx + C

>a =sinx+C

ik S == Ea-t-"-;a”l‘n :"'1 - tﬁ%- .Kn Ll R_Yf )
>x & +(n-1d ! B s an_.fﬂ:.}"(s-axﬂ )



ﬁn ;aurfn-iﬁd
exp flxorh) -F (ko)

(Vo —

n g
AL L E_F}

cos2x—1 1—cos2x 2sin®x
[——dx=l=-[——dx=>1=— z dx
cos2x+1 1+cos2x 200525

30)1 =

[ =—ftan’xdx = I = — [(sec’x — 1)dx = | = —(tanx —x) + C
I =x—tanx + C

c0s2x—cos26

2cos?x—1—(2cos%0-1)
= =
dx I f cosx—cos6 dx

31)I =

cosx—cos6

Zon 2
i =fwdx=>l = 2 [(cosx + cos@)dx

cosx—cos6

I = 2(sinx + xcos0) + C @

32)1= f(4 2+1)6 dx = #i_]dx \\Q {1[:01

a f +—]6 OQ I' L:B)“

Put[4+x—2]=t=>;—:dx=dt %0 Bin(x)
N

=—f t'6dt=>l——

I=——+C=>I——[4+—2]‘5+C @A
x *
\ )
33)] =
) f Q =B+ (n-1)d
1+x2—t=>2xdx—dt @ om Flre)
dt ., ’F
=>xdx—7 \&' ;
x2 -1
I=f\/77xdx$1 @ ﬁ]——f[\/_—tz]dt

3
I=%Et5—2 =>1_§[1+x — VI +x2+C

a=§,b§1¢
N Q

3 341—
34)1 = fomdx > 1 = [*——dx
(x+1)(x%2—x+1)-1 1 l
[= (x+1 ) dlezf[xz—x+1—;]dx

3 2
I=x?—x7+log|x+1|+C 1 [a0]

I Lol
Ciz)
A + k] *

Sin ()

P I RO (BT R £ L )
H 3y +(n-1d In P R '(anﬂ)(S-ctx,,_ )

.a=2nbt»$"-u>" _
- ; A ‘ﬁ om0 - Y 00 eV 0T

=g



e T T S M S
A" = Zab + b =

'

A+ Vo024 v -*'
0% === h
Cos3 ‘ 5 2

= (xra) (x-a&)

€ ok R - Gia 10

35) SOLVE IT YOURSELF.

36) I = [ e*(cosx — sinx)dx = [ e*cosxdx — [ e*sinxdx
= cosxe* + [ e*sinxdx — [ e*sinxdx = cosxe* + C

37) [

Differentiate both sides

P _xdx— ax + blog,|4e* + 5e7%|

3eX—5e*

- = P — -X
4eX+5e~% 2 (4ex+Se‘x) (48 —3€ ) @

3e*—5e™*  a(4e*+5e *)+b(4e*—5e7%) . Q
4eX+5e~% 4eX+5e—% \\
3e* —5e7™* = 4ae* + 5ae™™ + 4be* — 5be™* Q

3e* —5e™ = (4a + 4b)e* + (5a — 5b)e™

Comparing coefficients we get, %
; \

By 7
8 8
_ e*(1-2x+x2) A
38)I = [e* ( ) = =G (1+x2)2 2
_ re¥(1+x?) _ e¥2x _ _ e¥2x
_f (1+x2)2 dx f(1+x2)z dx = f f(1+x2)z
eX e¥2x e*2x eX
T 1+x2 f(1+x2)2 B f \ TreRa
__ [ xtsinx _ x sinx _ x Zsingcosg
39) I'= f1+cosxd - f1+c S. t f1+cosx dx - fZCOSZJZ—C dx +f 2c052§ dx
=2 [xsec?Zdx dx
2 2 2

Y o
Put§=t=>x=2t=>dx=2dt

=~ [ 2tsec’t2dt + [tant2dt =2 [ tsec’tdt + 2 [tant dt

= 2t tant+C=x tan§ +C

1 La0]
fa Laiv]
ciz)

fi +1 = Yi+ (Xn/2)(a-Yi%)
Knst = (Xnl2) (3-axp )

n= Qo= Bu-ort
x @y+n-12d [~



ﬁn ;alr{.—ﬂ'ljld
exp flxorh) -F (ko)

mxnt [
= A 2

40) I = [tan1+/x dx
I = [tan™'t2tdt
I=2ftan"'¢t.tdt

t24+1-1
t2+1

=xtan 'Vx—Vx+tan'Vx+C=(x+ 1) tan ' Vx —Vx+C

_ 1
41) I'= fsin(x—a)sin (x—b) dx @
Multiplying by sin(b-a) in Num.&den. ’\\Q

—2tan‘1t——f( )dt =tan"1t.t? —

_ 1 sin((x—a)—(x—b))
" sin (b—a) f dx

sin(x—a)sin (x—b)

1 sin(x—a)cos (x—b)—cos(x—a)sin(x—b)
: f dx
sin (b—a)

— 1 cos(x—b) cos(x a) B %
" sin (b-a) [f sin(x—b) ax sm(x a)] dx = Coseci ? &

42)1 = [ x?e**dx

sin(x—a)sin (x—b)

sin(x—b)
sin(x—a)

_fetdt=§ex3+C \Q
43) fe—{l + (x + 1) log(x + 1)}dx C)Q
[e* [— + log(x + 1)] d@'
log(x + 1)e* +C %
a4)Let = [ - (;xﬂ) @
Put x7 = g

= dt

7x6

o\ ¢
11
__ft(t+1) _;f(?_m) dt

=—[Iogt—log(t+1)]+C“1°g(t+1) = Jlog( = )+e

x7+1

1 La0]

I Lavel

Ciz)

Haw = (anﬂ) (3-«::.-. )



ook b - chuad 10

45)Let I = [ cos {2 tan~! ’1 x} dx
1+x

Put x = cos @, then

1+cos O

I = [ cos {2 tan~! [ Cose} dx = [ cos {2 tan™ 1(tang)} dx

=fcosedx=fxdx=xz—2+c

46) DO IT YOURSELF. N Q
1
Sl = fw/sin3xsin(x+a) X \\

1
\/sin* x(cos a+cot x sin )

1 1 .
=] =—-—[————d(cosa + cotxsina) -
sina cos a+cotxsina

=5[] =— _2 \/cosa+cotxsina+C='I—&@a\/cosa+cotxsma+C

=>1={ x=>1={

1
— CO
vcos a+cotx sina

sin

48) Given, I—f\/T @
Let 1+x3=t = 3x%dx=dt Q

1
=2a+x%¥2 -2 @&2 +c

sin 6+co sin 6+cos 0

1+sice‘ - fJ1 (sin8—cos 0)2 s

49)Let [ = |

Putsin® —cosO =t

= (cosH +sin0)d6 = dt

e\ > fﬁdt =sin"'t+ ¢ =sin"1(sin® — cos ) +¢

50) We have,

cosx+xsinx _ (x+cosx)-x+xsinx _ 1 (1-sinx)

x(x+cosx) - x(x+cosx) T x x+cosx
cosx+xsinx 1-sinx

R P )"
x(x+cos x) X+cos x

=] =logx —log(x + cosx) + C = log(

)+cC

Son Jit1 = Vi (xn/2)(a-YiZ)
& = By-petd FiA = i
aje(-nd v Wost = (Xnl2) (3-axn?)

. -
L~ 2‘h . b = T P f?‘ 1 comini= wimbiln sle 50" a7 CQ“‘ (,2) i m_ CB" (iz, o

N



