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Theorem on Anti-Derivatives

1) Icf (x)dx = c_[ f(x)dx where c is constant.

i) [[f ()t g0]de=[ f(x)det [ g(x)dx

Important Integral
Since % "™ =(n+1)x"
Taking integral w.r.t x
d n+l _ n
jax dx = j(n+l)x dx

= "= (n+1)'|.x”dx

n+l
= Ix”dxzx where n# —1
n+l1
If n=-1 then
jx_ldxzjldx (herex+#0)
X
. d 1
Since alnx-;

Therefore J.édlen| x|+c

Note: Since log of zero and negative numbers
does not exist therefore in above formula mod

assure that we are taking a log of +ive quantity.

Question # 1
Evaluate the following indefinite integrals.

(i) j(axz —2x+1)dx

. 1

(i) I(\/;+ﬁjdx,(x>0)
(i) [x(vx+1)dx,(x>0)

(iv) J-(2x+3)% dx

(%) ——dx, (x>0
[ (x>0
2x X
(xi) [ dx
e
Solution
(i)j(3x2—2x+1)dx=3Ix2dx—2j-xdx+jdx
x2+1 x1+1
—3-ﬁ—2-m+x+c
x X
—3‘?—2'7+X+C

3 2
=X —Xx +x+c

(iii) [x(vx+1)dx =J-x(x; +1jdx

Important Integral

Since %(ax+b)”+1 =(n+1)(ax+b)" -a

Taking integral
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I%(ax+b " dx I(n+1) ax+b)"-a dx

= (ax+b)" =(n+1)'aJ.(ax+b) dx

n+l

n _ (ax+b)
= I(ax+b) dx—m
@iv) J‘Zx+3 dx M+c
(é+1 2
(2x43)

1 3
=—(2x+3)2+c¢
L(2x43)

W [(Va+1) dr = [(W0) +2Vx +1)dx
=J-(x+2(x); +1jdx

:dex+2_[(x)%dx+jdx

La
1+1 St

X X
TR
2

3

2

3

X 4x?

2773

(vi) j( \/;j dx —J‘(x+%—2)dx

=dex+j%dx—2]dx

+x+cC

+1

2
—+Xx+cC

+x+cC

=x72+ln|x|—2x+c

(vii) I3x+2dx J'3x1/—|;2 e

\/_
J- 1/2 1/2

=j 3x1/2 +2x 1ﬂ)aﬁx
= 3.[x1/2dx+ ZIx_l/zdx
Now do yourself.

(viii)

IVG%;+1%®

o) 0+
_.[ E)\/;)Z dy —J-)i/; dy

—j‘(—+—]dy =j‘(y;+y;jdy

=Iy5dy+fy_5dy

La La

3
2 2 2
=X Y Lo =X e

l+1 —1+1 31
2 2 2 2

92J_+1
e

I(ﬁ Jo f] 4@
:j(92—2+9‘2Jd0

L L

2 2
-9 -20+
l+1 —-~+1
2 2

3 1
2 2
9 0940

3 1
Hooh

2 3 .
=§6’2 —-20+260%*+c¢ Ans

+c

U)o J-l 2j_}+x

g

'—o
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2x2 —2x+%xE +c Ans

Important Integral

d
We know —e* =qa-e“

dx
Taking integral
d ax _ ax
jae dx-ja-e dx
= "= a.[ e“dx

ax

= J-e‘”dxz%

e(ax+b)

Also note that je(”+b)dx -—

(x1) .[e te dx :I(e::+j]dx

= I(e* +1) dx

= [e*dx+ [ dx

=e' +x+c Ans
Question # 2
Evaluate

(i)j x+a>0
x+a+Jx+b\x+b>0

x>0,a>0)

o8y rormonral
(iv) I a—2x)% dx

1+e )3 "

W) j
(vi) Ism(a+b)xdx

(vii) I\/I —cos 2x dx,(1-cos2x>0)
(viii) jlnxx% dx,(x>0)

(ix) .[sinz x dx

1 T T
0 j1+cosxdx’(_§<x<§j

ax+b
(1) Iax +2bx+c
(xii) Icos 3xsin2x dx

(xiii) .[

cos2x—1

Troosox & ,(1+cos2x#0)
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(Xiv) J-tanz x dx

Solution

@

.[ dx
Vx+a+\x+b
:J' dx 'M—m
Vxt+a+x+b x+a-~x+b
e,

x+axb

_[ x+a) 2— x+b) "

[ 1
:a—b J-(x+a)2 dx — J-(x+b)2dx}

i 1 1
1 (x+a)"  (x+b)?
a=b L ) L "

L 2 2

(cra)t (e+b)

1 x+a)? X+0b)?

“ab| 3 3 |'¢

L 2 2

2

:3(a_b)[(x+a)3 —(x+b);}+c Ans,

Important Integral

) d a1
Since Ir Tan x = o0
Also i(—Cot_lx) =

dx 1+ x%

Therefore I > dc=Tan'x or —Cot'x

1+ x

Cos™'x

Similarly I

1
NI

j ! dx=Sec”'x or —Csc™'x

xx?—1

.. 1-x* _
(ii) J-de 1+x2szl
:f(‘”lfode T
1 2
:—jdx+2j1+x2 dx

=—x+2Tan 'x+c¢

(iii) j—dx
NE—
_J' dx '\/E—J}
I xva+x Jx+a-+x
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:J-(x+a)2—(x)2 0
a
1[ 1 1
-1 I(x+a)2dx—j(x)2dx}
i 1, 1
1 (x+a)? (x)2 .
@ l+1 l+1 ‘
L 2 2
(x+a)} ()
11 (x+a)? X)?
I
L 2 2
) 303
=< (x+a)? —x? |+c Ans

% X 2x 3x
@) J.(l-l-; ) dx:J.(1+Se +e3xe +e )
:j(ix+3ix+3ejx+e3:jdx
e e e e

z.[(e_x+3+3ex+ezx)dx
—x 2x

e e
_1+3x+3e + >

_ 1
=—¢ x+3x+3ex+§ezx+c

+c

Important Integrals
We know %cos ax =-—asin ax
Taking integral
d .
J-acos axdx = —J-asm axdx

= cosax= —ajsin ax dx

cos ax
a

= Isinaxdx:—

d .
Also —sinax=a-cosax

dx
jcos axdx = sthax
Similarly
Isecz ax dx = tan ax
a
Icosecz ax dx=— cotax
a
.[secaxtanax dx = %
Icscaxcotax dx = —%
Also note that
+b
jsin(ax+b)dx= —%
sin (ax+b)
J-cos(ax+b)dx=— and so on.
) . _cos(a+b)x
(vi) .[sm(a +b)xdx = _T+ c
Do yourself
(vii) J-\/l —cos2x dx
:.[\/ZSin2 xdx - sin? x:#

:x/ijsin xdx = ﬁ(—cosx)+c

=—J/2cosx+c

Important Formula

s Al = (el L po

= L] = () [F] F
Taking integral

I%[f()d]nﬂ dx = I(n+1)[f(x)]n f(x)dx
= [f]" =(n+) [[f@]" F(0dx

n+l

noer (x)
= j[f(x)] f(x)dx:% Cn#—1

n+l

n+l

d 1 ,
Also a1n|f(x)|:m- f(x)
Taking integral
_ (™
1n|f(x)|_jf(x)dx

http://www.mathcity.org



ie. j ];((x)) dx = 1n|f(x)|+c

(viii) Let [ = j In xx% dx

Put f(x)=Inx = f'(x)=—
So I= j [/ ()] f(x)dx

@t el
171 T¢= 5 *¢

UL

(ix) jsm X dx = I(Mj dx

—j(———costj dx

=§Idx—§jcos 2xdx

1 1 sin2x

—2'27 2
1 1.
—Ex—zs1n2x+c
1
0 1+cosx
_ 1 di C082£:1+cosx
2005ZE 2 2
2
X
J_ 1 tan§ X
sec’ = =— +c¢ =tan—=+c¢
2 2 1 2
bz
Alternative
:j 1—cosx
1+cosx 1+cosx 1—cosx
jl cosx
1—cos” x
_Il cosxdx
sin’ x

1 COS X
=j( —— -2 ldx
sin“ x sin” x
CoS X
=j cosec’ x—————— |dx
sin x-sin x

= jcosecz xdx— .[ cosec xcot x dx

=—cotx—(—cosecx)+c

=cosecx—cotx+c

FSc-II / Ex- 3.2 -5

(xi) Let I= IL-l_bdx
ax” +2bx+c
Put  f(x)=ax’+2bx+c

= f(x)=2ax+2b
= f/x)=2(ax+b) = %f’(x)zax+b

L f )
=3l &

=%ln‘axz+2bx+c‘+c1

=%ln|f(x)|+cl

Review
® 2sinacos f=sin(a+ f)+sin(a—f)

2cosasin B =sin(a+ f)—sin(a-f)

2cosacos f=cos(a+ f)+cos(a—f)

cos(a—p)

—2sinasin f=cos(a+ ) -
(xii) Icos 3xsin2x dx
=%I2cos3xsin2x dx

=2 [[sin(x+2x) ~sin(x—22)] dx
:%j[siHSx—sin x| dx

1| cos5x
[ 5 —(—cosx)}+c

L COSSx—cosx +c
21 5

2

cos2x—1

14+ cos2x
1—cos2x
J1+cos2x

:_I 2sin® x

2cos® x

:—Itanzxdx :—I(seczx—l)dx

:—.[seczxdx+.[dx

=—tanx+x+c

(xiii)
1—cos2x

2

2 1+cos2x
cos" x=——-—

dx 2

»sin®x=

(xiv) Itanz X dx =j(sec2 x—l) dx
=J-sec2x dx—jdx

=tanx—x+c¢
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Important Integral

Since %ln|ax+b|=axl+b-%(ax+b)
= iln|a)c+b|= L -a
dx ax+b
On Integrating
= ln|ax+b|=ajax+b
1 1n|ax+b|
= jax+b ‘e a
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