d [f(x)+C]
If dx — o (x) + 0

then f g(x)dx=1(x)+C

Thus the process of finding the
function £(x) whose difterential
coefficient w.r.t. °x’ 18 g(X) 1s called the
integration of g(x)w.r.t °x’



. cosax .
l Sin axdxy = — - (
; a

-, tan/x
lsec‘h*dx: - - (

. ‘ eﬁﬁ' }
§ema&:: +(
- a

- 1 | .
l —dx =log x+(
Y X

. 1

*IJI*—l

] —1 Bl
dx =sec x+(




J.\/l —sin 2xdx =



J.\/l —sin 2xdx =

4 ) Sin X — cos X
1
2) 2 (sin x + cos x)*/?

3) sin X + cos X
4) JSin X + COS X




Ans:(3)
I\/l —gin2x 94X

j\/cos“ X+sin- x—2smxcosxdx

_ J‘\/(cos X —sin x)” dx

_ .[ (cos x —sin x)dx

= SIN X + COS X



e}(

*'35inh><+3coshx

dx =



*'35inh><+3coshx

dx =



Ans (1)
3simnhx+3coshx=

g [ R
2 2

e” e”
| =— dx = |
" 3sinh X + 3 cosh x " 3eX

Ildxzi
3 3

dx =




tan x
[ dXx =
seC X + tanx




tan x
[ dXx =
seC X + tanx

1 X
el 2log(sec —
1) 2|OQ(SECX + tanx) 2) a( 2)

3) sec x—tan Xx+x 4)secx+tanx



Ans (3)

tan x _tan x(sec x — tan x)
dx =

'secx + tanx lsec? x — tan® x|
sec’* — tan’x = 1
_ Hsecxtanx— tan” x]dx

dx

= I [Sec xtan x — (Sec2 X — 1) Ix

= SecX — tanx + Xx



{f[':;_ﬂ] = (n+1)x", . J. Xy =

101
X

= — 1 C
EX ) j 101 y

2
_1 —_
) 3x° }
J.:r ax = +
¥ n
rs-z+1
[r’“ffr — +Con=—1
i+l
- 1
sin’™ ™t x

I sin” x cos xdy =
i+ 1

P41

X

+C n# -1
-+ 1

-16

~17 X .
jnr dyr=——+¢

—16 !

+C.n=-1



X

+x° +1

dx

x% +1



7

5
+ X +1dx:

x% +1

XE'
2) ?+Iog(x+1)

X6 1

+ tan 1 x 4) ?ﬁ—tan_ X



Ans(1)

X +x +1 ,\*5(,\*1 + 1)+ 1
j ) dx = J ) dx
x°+1 x-+1
6
5 | X -1 _.
= jx dx + I —— X +tan X
x“+1 = O



n+2

L H
SINN X N
j dx — j tan” xsec” xdx
COS

H+l

tan
= n+1

:(‘

H
COS™ X .
‘[. chﬁzjuot't'C'xdr
SIn T X

|
__ cot""x
= - (
n+1




J

1 - cos

X

COS X



1 - Ccos~ X
I cos? x dX =

cot” x tan> x
1) "~ 3 +C 2) =5 +¢C

3)cot’ x+c 4)tan’ X + C




Ans (2)

,f 1- cos?®x

cost x  dX

J‘ sin® X

cos? x dX

| tan? x sec? x dx

tan’ x
3 + Cc (Puttan x = t)




I (a)( T b)n d)( =

1
- (a X -+ b)ﬂ +1
d n+1 + C,
n=-1
J‘ (l"‘ +2x+l)dr: I | x+1) dbe=- 2 |

| (¢ 43¢ +3eHe= v+ = b :1) +C




[0+ 7+ 21x + 355" +35x% + 20x* + 7x% + x7 Jde =



[0+ 7+ 21x + 355" +35x% + 20x* + 7x% + x7 Jde =

(1+x)° 1+ x)”
1) 75 2)
(1+x)° (1+x)°

3) 4)



Ans: (
4
)

I (l
+ Tx+ 21 +
¥’
_|_
35
5x°
+
35
Sx*
21x°
X
+ —
7x°
_|_
v
%4
Jlx

_ I(l+:~:)7
- dx
B (1+
)8
23)




1+ cosXx
= . ——dx =
X< +2XSsINX +SIN- X




1+ cosXx
= . ——dx =
X< +2XSsINX +SIN- X

1 1

1) X +sinX 2) _3(x+sinx)3

3) log ( X + sin X) 4) logcosx



l+cosx

Ans. (1) I\ +2x8In X +Sin- x
J‘ 1+ cosx

dx

dx
- . \2
(x +s1n x )

let t = X+sinx then dt
(1 + cosx)dx
the integral becomes

dt l .

- = I = X+sinx



Integrals of the type

J |’f acosx +hbsinx h\_

L CCcosx+dsiny

Express numerator
d
acosx+bsinx= 7 (Dr) + mgx (Dr)
ac+bd ad —bc
(= c21q° and m = cc+d°

j |"f (cosx +bsmx lﬁ‘
Lccosy+dsiny ;= X+ mlog(Dr)



3cosX +2sinX
[ ——dX =
2CO0S8X I sinNX




3cosX +2sinX
[ ——dX =
2CO0S8X I sinNX

8. . 1 -
) —log(2cosx+smny)——x+C
1) 5 3

-

2) %Iog(2c05x+sinx)+%x+c

| . S :
3 ) ——log(2cosx+smx)——x+C
D D

4) —élog(Zcosx + sin x)+§x +C



Ans: (4)
Let Numerator,

- (Dr)+m Dr)\
3C0SX + 2sinX = |\ )

]_ac+bd_6+2‘

ct+d* S
ad —bc 3—-4 -1
???: ) L = - - T

¢t +d” J 3
+3CoSx+ 281N x

dx = Ix + mlog(Dr)

J 2COoS X+ 81N x

3 | oD
= T‘I - = ]_\Og(: COsSXx+s1ux ]
D D



ocotx -2
dx =
I2:::::t:«t+3 X




ocotx -2
dx =
I2:::::t:«t+3 X

) iIog(zcotx + 3) + %x +C

19 . 4
2) EI':.w_:](Zcras x+35mx)+§x+c
11 4
—Io 2cotx +3)+ —x +C
3) 1 g( + )+13 +

4) 12 log (2 cot x +3)+%x + C



Ans: (2)
J.SCOtI_:f jﬁcosx—ismx
ax =

2cotx+ 3 2COosX+ 3smux

= |X + mlog(2cosx + 3sinx)

l ac + bd i
= 2442 T 13

dx

ad -bc _ Q
M = 2, g2 13
solution is

19 4
— —log(2cos x+3sinx)+—x+C
13 13



J el[f(l) T fT(l)]d*l = e f(x)+c¢
Examples:

l)f e* (sin” x + sin 2x) dx = e sin” x + ¢
sin"t x4+ T

< € oo
Z)I e” | .2 ldx=e sin” x+ec




JleI (‘[.'-.?Lnx+‘[.f.:1n2 x—2011)dx =



JleI (‘[.'-.?Lnx+‘[.f.:1n2 x—2011)cix =

1) =201l —e " tanx+C
2) e*(tanx—2012)+C
3) ~e" (2012 +tanx )+ C

4) 2011—¢e" cotx+ C



Ans:(2)
J e+ @l _ g 4 o
J‘E’x (— 2012+ tan x + 1+ tan” .,T)dx

— J‘(f (— 2012 + tan x + sec’ ;r)
_ e (— 2012 + tan :f)+ C



J' aX ‘1 + X +

1 1
| dx






ANns: (1)

" |f1 + X + 1 1 |
e \ X )(2 f,dX
X |fx +11‘+‘f1—iﬁ|
' e |\ X \ XZ;_ dX
ex ‘fx+l\‘| + C
\ X )



ax






Ans:(d) I{ — }f

(v+Fk+1)
A x+h+1-1
— Ie . — (v
(x+k+1)
_I L - I
{1+ﬂ+1}{1+k+ﬂ

= [ e [f @)+ /(0] f(x) =

1
x+k+1

- L x+k e’ )
.| et - - a — +C
T (x+k+1) x+k+1

;-r—ﬁ _ { l }
IE 11___H2 A =ex .__Hx_;].f__. here k = 5




1 -1
(:3:111 X+ Ccos x) d
- X



-1 -1
(:3:111 X+ Cos 1.) dx

b 12
1) 2 2) a4
m T°
3) 4 4) 3




Ans: (3)

| -1
(3111 X+C0s X },h

1

2/

ﬂ 7 _ [ ]uz
~ by =

0 -*"

-
4



General Properties of Definite

Integrals

7
IJ.*fﬁ(I)(}‘TI L

b
| £ty

& o
(X)) — | f(x)dx
II {W) v ifm 3

111

Ejf{ﬁ‘)ffx _ ]:f(ﬁ.‘)fﬂt

where a=c=5h

T f(x)dx



4

I

0

X — l‘dx*



A
ﬂx — l‘dx* _

0

Y4 2)9/2  3)5 4) 3



Ans:(3)

2

._I_
J' X — l‘f:)’x
; —
1
__ 1 [
—x?
5 + X 4
| ] |

;ﬁ\-l-
)
i

— JI.-‘

0 -(x—-1)dx+ J

4

1

4
1 (x—-1)dx

Evaluating we getl =3



b b
1V J.f (x)dx _ I fla+Db—x)dx

In Perticular £ J(x)dx — jn'f (a— x)dx









Ans: (2)

|
Let f‘(:{) — ] + t::rsin;':
. 1
f(ﬂ_l_b':{) — 1_|_ }—sinx

adding both

i

E _.-" "‘-a._

J. ‘ 5111 X chx
T x .-"'I




T

Ifa+b=>
B
.9 I'I"' — {{
J. 1IN xdx =
3
' 2
b .
sin’” x h—a
J. — —axX =
° SI° X+ Cos” x 2
B
tan” x h—a
J. - dx =
! 1+ tan”™ x 2
&
1 h—a
J. - dx =
' 1+ tan” x 2










Ans: (3)Standard problem

—HCOSX 7.,
dx

— SN X —HCOE X 4

O tm— 2 |



r;,a,|:;|t___.f._.-.-|:;|

1

1+ tan’ x dx =



1+ tan’ x dx =

3
[ 1
6

1) /2 2)ym/'12 3)0 4) /4



Ans: (2)

/3
|+ 1

Letl= ;76 1+ tan’® x dX

T
at+tb= -










J'B VX dx

Ans:(DI=), Bxi/x  mmm—--- (1)
J5-x

Then 1= E RTINS

_ ﬁ 5-x o e
2 W+5-x e (2)

3 3
Adding: 21 = L dx = X ‘2 =3-2=1

L I=1



-1 | -
0 x(1 —:-;_)mdz-;:



-1 | -
0 x(1 —:-;_)mdz-;:

1) 1/301 2) 1/272
3)2/301 4) 1/306






T
2 4+ 3 sin x'
0 lﬂg ‘ 4+ 3COS X ‘ dx =

L” -

&




T
2 4+ 3 sin x'
0 lﬂg ‘ 4+ 3COS X ‘ dx =

&

1) 4/3 2) 2 3) 0 4) 1



Ans: (3)

4 + 3sinx ] I

5
L'e't I — glog [4+3£.05:-: .
Then

% 4+ 3sin (E—}{J
3 2

I — !|Dg iy
[

44+ 3 oos (E—x]
Z

= f'“ o] e (2)
%ddmcr (1) and (2):

n

5 4+ 3sin x 4 +3cC0o5 X
21 = r log 2 +log — dx
] 44+ 3cos X 4+ 3sin x

= L}z log 1 dx = E O0dx=0..1=0




Ifjl X< dx o ;
0 (x2+a%)(x%2+b?)(x2+c2)  2(@a+b)(b+c)(c+a)

)

dx
then the value of JO (x2 4 4)(x2 +9) =




Ifjl X< dx o ;
0 (x2+a%)(x%2+b?)(x2+c2)  2(@a+b)(b+c)(c+a)

)

dx
then the value of J 0 (x?+4)(x*+9) =

1) /60 2) /20
3) /40 4) /80



Ans: (1)
Puta=2.b=3andc=0

J‘m x%d x
Then Jo (X% +4)(x* +9)(x* +0) —

2(2 + 3)(3'+ 0)(0+ 2)

-

I L3
1€, Y0 (x2+4)(x%+9) = 60




Definite integral as AREA

1. Area of the region bounded by y=1(x),
X — axis and the ordinates x=a and x=
is A=fvdx=if(x)dx,

7




2. Area of the region bounded by x=g(v).
YV — axis and the lines V=a and y = b is

A=t xdy={ gy dy




3.If two curves yv=1(x) and v = g (X)
intersect at x = a and x = b then area

between the curves ot
° [ Y=gl
A = | [ [F0-a001dx
] d
x=a x=h




4Ift(x)20fora<x<candf(x)<0.c¢

< x<b. then
'f :
F f (}:) 'dX — J f({x)dx + J f(x)dx

= i

b

X




The area bounded by y =x"—-3x + 2 and
X — axis 1s



The area bounded by y =x"—-3x + 2 and

X — axis 18

1 | 1 |
1) 3 sq. units 2) & sq. units

2

3) 3 sq. units 4) 1 sq. units



Ans: (2)
Putv=0,x"-3x+2=0=x=1,2

2
A=|! [X% — 3x + 2] dx

Z
x> 3x° 1
_ — + 2X = L
=13 2 | = 6 sq. units




Area enclosed by y = sin x and x axis

T L
betweenx= "> to 2 18



Area enclosed by y = sin x and x axis

T L
betweenx= "> to 2 18

1)0 2) 1 3) 2 4) 4



(3)

Area enclosed by v = s1n x and x axis
n T
betweenx= 9 to 2 18
n2
A=2 ! sinxdx

ﬂfZ o

— 2 |- cos x|t



:_:2 ,?,E

Area of the ellipse 35573 =115



:_:2 ,?,E

Area of the ellipse 35573 =115

1)100® )50 3)257n 4) 107



Ans (4)
a=5b=2
Area of the ellipse = mab =
n(3)(2)=10m



The area of the figure bounded by
vy =8xand v = 2x 1s

L



The area of the figure bounded by
vy =8xand v = 2x 1s

4
1 2)% 3)3 4)2



[comparing with y = mx]

Sa’ S

i

2% 4
3:
327 73

Required area = 3,3 = 3



Area between the curve v = x~
and y =2 — X" 18



Area between the curve v = x~
and y =2 — X" 18

(o
—
G|
e
—
L |

2 8
1) 3 2) 3



Ans: (2)
y = \ and v =2 — <~ meet
ifx"=2-—x"=x=+1

. Area = I_1 (x"— (2 —x7)) dx
1 ¥
— f_l (2x" —2) dx

2x3 .
X — 2X
p— 3 p—

1

i—4|_8
3 — 3




Area lying between the parabola
v- = 4ax and 1ts latus rectum 1s

L



Area lying between the parabola
v- = 4ax and 1ts latus rectum 1s

852 ﬁ ﬁ 43°
1) 3 2) 3 3) 3 4) 3~



(3, 0)

43



Ans: (1)
Area = 2[0 vdax dx

=2 x2+Va = f x “dx=4+a {EHEL

_ 8y, 8
= [a7°-0]=3a




*} , “} - .
Area between v~ = 6x and X~ = 6V 18



*} , “} - .
Area between v~ = 6x and X~ = 6V 18

1) 36 2)6 3) 2 4) 12



Ans: (4)

L)

da=6=>a= 2

16a 16 9
Area= "3 =3 X g4 =12




J‘GIEIJI =



J‘GIEIJI =

aXaX o X5
1) log a 2) log(ae)

(ae)”

3) log a 4) (ae)x




Ans: (2)

: k*
I X —
We have Tk™dx log k
I a‘e’dx = I (ae)
(ae)x e:l’.a:'{

. LN

= loglae) = log(ae)



SIN X
I sin2 x + 4cos? x dX =



SIN X
I sin2 x + 4cos? x dX =

1) COsS X + C

sec X

2)%tan'1{ _,J+c

™)

=

b

1(1:6

3) % tan” J + C
4) tan "1 [=|+ c

L




Ans:(2)
5|n:=: dx N ,f sin x cl__x
) sin? x + 4 cos® x 1 + 3cos? X

Put v3cos x = t
— -3 sin x dx = dt

—%dt |
= | To = 5ot lt+c

1
= 5 cot ™! (¥3 cos x) + C

sec X

=ﬁtan‘1 B+ C




THANK

YOU



THANK

YOU



