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(@) @ikbmaths?

7.2 Definite Integrals

(Class X1I CBSE Board Exam Models from 2022-2025 with solutions)

I. Definite Integrals :

a. general integration :
1.

Find :

4
I 1
4 A BE ] o D]

Sol.

Letl= [ . dx

1V2x+1-vV2x-1

dx

=f4v“2x+1+\f(_'-’x—1)
1 2

_ (2x+1)%? L ex- 1)3/2 %
3x2 3x2

1

= (27 + 73’3) (3312 " 1)

6 6 6 6
e 26 + W7 -3V3
a 6 e 6
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2.
Evaluate :
/4
dx
1+tanx
n/4  dx
0 J+tanx
e J‘;“ dx
l+tan{ Tr—x]
4
?T."
=
J 1 tan x
l +tanx

1 prt/4
I:EIO (1+ tan x) dx

= % [xx+logsec x]g'f4

=3 oe =3[ 3 3e2)

m 1
=—+—log2
e

(using property)
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3.
b b
If f x% dx =0 and J-xQ dx = E , then find the values of a and b.
a a
Sol.
b b4 _ a4
f *dx =0 =0
a

= b=l
ShR=1
Sh=LlLi=—1
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b.Based on trigonometric formulas :

1.

Evaluate : cos 2x

dx

'-——-—.-l—|r'l

1+ cos 2x

w2

Sol.

n/4
J‘ cos 2x b i cos 2x e
1 +cos 2x

“2f(1- ——) dx

1+ cos2x

=27 (1- —) dx

2 cos? x

=2_]‘0n’{4(1 - éseczx) dx

(2x - tanx)|™*

=

prepared by : BALAJI KANCHI
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Find :
n/4

J‘ dx
cos® x /2 sin 2x

0

Sol.

w4
J- dx
cos’ x+/2sin2x

0
/4
17 dx

24 cost xtanx
17 (1 + tan’ x) sec’ x

3 5 . Jtan x

0
Puttan x=7=sec’ xdx=dt

s

dx

114 &

.0\/;
1

dt

SA=

= 9|

1

2

6
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3.
Evaluate :
n/2
j sin 2x cos 3x dx
0
Sol.

3 e :[511121 cos3xdx
1]

%I(ser sinx)dx
<0

| ®

| prepared by : BALAJI KANCHI |

[ l COSSx +cos 1}
5 0
2
5

Beainate : f BIBZPE 4o p & N.
Smx

Sol.

s fﬂ sinZpx
0  sinx

f“ sin2p(m — X)
= dx
0

sin (1T — x)

T —sin2px
[= ) ———i

o Sinx
Adding, we get

21=0
~1=0

Prepared by : BALAJI KANCHI
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c.] e*(f + f') dx model :
1.
Evaluate :

/2

2% (1— sin 2XJ e
1 —cos 2x
nl4d
Sol.

Put2x=tsothat 2dx = dt

When x :% 1=

k!

T
4

Thus

_ (T ot 1-sint ﬁ
l_fyrf’Ze ( )

1-cos i) 2

T E‘t (1— 2 sint/2 cos t/Z) dt
~m/2 2 sin?t/2 2

1 pm i t [
= [z ef (— cosec? = — cot—) dt
i 2 2 2

t A
e cot - |
2 lg/2

b | =

?T -
e™ cot — ™2

N

™
cot —
4

2

prepared by : BALAJI KANCHI |
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n/2 s

I oX [ﬂ}dx
1+cosx

0

Sol.

s g

i 1+sinx
fFox (Anx) gy

0 1+cosx

1+25in’_£ccrsl

E
= |2 | ———=——=) dx
fO ( 2cos?=
2
= x X 1 2 X
= [ze*(tan=+ = sec?=)dx
0 2 & 2

On applying [e* [ f(x) + f'(x)]dx = e* f(x) + C

m

X
= [ex tan—]2
21g

T
2

=e prepared by : BALAJI KANCHI

Prepared by : BALAJI KANCHI Page | 8



B @kanchibalaji7
(3 +91-8099454846
(@) @ikbmaths?

4,
Evaluate :
T
% (1 —sin X) G
1—-cosx
12
Sol.

—
Il
0| 3 ey

T

€

.\( 1-sinx )dx

] —cosx

. X ¥
1-2sm " cos
dx

.. 9 X

2sin”
2

1 5 X X
—cosec” ——cot— |dx
2 2

prepared by : BALAJI KANCHI |
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d. [ f(x) * g(x) dx model :
1,

Evaluate :

eX sin x dx

O e 12 | A

Ans Jet]= J e¥ sin x dx

=exsinx—J cosx e¥ dx

=eXsmmx—cosxer—I

| S
A= 76‘\ (sin X —cos X)

[ prepared by : BALAJI KANCHI |

]'T;f.?
= 1 fio) 1 1 Fio)
J *gii xdx=—eF=+—agr=(c"< + 1)
2 7 2
0

Evaluate :
1

J. x2e* dx
0
Sol.

|
| i | .
J 2 dx = [.xze'q - I 2xe’tdx
0 0 A

2 % X 4 1
= |:x'e' —2xe” +2¢ ]0

=e—2

Prepared by : BALAJI KANCHI Page | 10
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3.

n

2 -1
Evaluate: [2sinxcosxtan (sinx)dx
0
Sol.

=/
T

LetI= J‘ sin 2x tan~ | (sin x) dx.

w/2
= J 2 sin x cos x tan™! (sin x) dx
0
Put sin X = t so that cos x dx = dt

1
Thus, I = 2J t tan—! t dt
0

_ »] I 1 |1 I ! £
2“2 tan™ t| o 5t il
1
B 1 7 i
=2 » :—J. = dt
I
0
o 1 _ 1
4 0[1 th]dt
~Z _|t]} + |tantt]
4 g 0
= (O
4 4
=& .1 prepared by : BALAJI_KANCHI |
2
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4,
Evaluate :
1
J. tan~! x dx
0
Sol. , 1. ] 1
Consider j(tan lx)dx = tan lx-x—j —X X
14 x°
=X tan % — %103(1 + x?)
fl(tan‘1 x)dx = xtan~' x —=log(1 + xz)]l
0 ;log L
T 1
=———log2
4 2 e
5.
Evaluate : J. sin 2x tan~! (sin x) dx
0
Sol.
Let] = [2sin2x tan™'(sinx) dx

Putsinx =tsothat cosxdx=dt

=2/ ttan' ¢t dt

1

-2t (9) - 1]

Il

2 1
2 [(t—) tan~lt— X ¢+ 1tan-1t]
2 2 2 B

Prepared by : BALAJI KANCHI Page | 12
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e. Substitution method:

1.
Evaluate :
n/2
J.«}sinx cos” x dx
0
Sol.
2 — i
l:foﬂ” JEin x . (1 - 85in* x)* eos ¥ dx
Putsinx = t?
1 il =) &)
= [Vt (- t)? dt=[ (Ve+tz—2tz)dt
L 2 2T 4:7/2] 1 2 2 4_o64
T 11 7 10 8 11 7 231
[ prepared by : BALAJI KANCHI
2.
Evaluate :
%logS
X
J. 28 dx
e
0
Sol.

Let & =t, e'dx=dt

: f%log3 - dx=IJ§ -

0 ™1 L %4
G
= tan r|
1
T T T
3 4 12

Prepared by : BALAJI KANCHI Page | 13
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3.
Evaluate :

dx

e
J’ |
1 \/4}{2 —(xlog x)2

Sol.

_ e 1
ligpl = 'rl J4x2 — (xlog x)de

_re 1 = 1 -
—fimdx [Letlogx =t = —dx = dt]

T #t

0 Ja—¢

prepared by : BALAJI KANCHI

4.
Evaluate :

Sol.
Putx® =t = x%dx = %

) _ 1 ~a? dt
Given integral == [ " — (@)?

| prepared by : BALAJI KANCHI
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Sol.

ﬂ'z .
J‘Tsmﬁ dx Putvx =t = dx = 2tdt

0

T

2 [Zsintdt =2 [—cost]?
=2

7.

1
Evaluate : _[ 5—4x —x2 dx
-2

Sol.

J‘;VS—4,\’—x2 dx
=ﬁ2\f9—(x+2)2dx
) ; 1
.. e \/9—(.\‘-1-2)2 +%sin_l#}
3 1

Prepared by : BALAJI KANCHI
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f. Partial fraction after Substitution :

1.
/2
cos X

Evaluate : J (1 + sin IX,‘) (4 + sin .’>C)
0

Let sinx =¢, then cosxdx = dt

. j-m';’ cos x dx=J dt
90 (1+sinx)(4+sinx) 0(1+7)(4+1)

e ledr— S
3[701+7 04+7

= s A+, —log(d+1),

=3¢ 0”198 0

=%[Iog2 —log5+log4]

or

2.

log\/3

1
Evaluate f Ty — dx
log \2
log\}g 1 IOB'\/S QZx

Let I= j dx = j S

L +e_‘)(€‘ —e™) ;‘,gﬁ(c“)2 -1

Put e* =t=>e"dx= l1:lt Upper limit = 3, Lower Limit =2

1] t-1[]°
= —l

2-!t2 gt+1:‘
" log——ltw— —llogE
"4 4 2

Prepared by : BALAJI KANCHI Page | 16
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Il. Based on properties

a. Apply Property: x—-a+ b —x,

then add the integrals: common denominator,
function will become one/denominator eliminates :

1.
- COSX
Evaluate: | ——
oe +e "
Sol.
Let I= | —=——dx
e +e
T ecos(n-x} n o C0s%
= | = dx=|————
-!.ems(n——x) + e'— (‘BS(TI—X) ‘!e‘— CO5X +e(USX
Adding (i) and (ii), we get
f x i
2l=\|dx= =n, .. I=—
! X X]o 2

| propared by : BALAJI KANCHI |
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2
Evaluate :
B 4
=
j dx
1+e*
-3
Sol.
4
Lat T j dx (D
Bpp”
3 x4 .
Il =I - dx (using property)
g™
3 ¢ ;{
o ) : = (2)
1+e*

Adding equations (1) and (2)
27 = J- X (l+e )

= 1+e&*
¥ ’
= 2 =—
-3
. 2‘513 proparsd by : BALAJI KANCHI

Prepared by : BALAJI KANCHI
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3.
2n
dx
Evaluate : _[ -
01+e
Sol. 02 \
e = (1)
J0) l+esmx
JO l+e:su1(2n'—.\)
I 2T d.\‘.
<0 l+e—smx
9 sin
A )
0 4 Sinx
Adding (1) and (2)
2T
21 = [ " ldx=2I=2n
I=n
4.
X
Evaluate f f(x) dx, where f(x) = 119
—da
Sol.
a gx
| = dx a
I 1+9' W

Replacing ‘x’ by —a+a—x

9H a—x a 9—1( a 1
= dx = dx = dx -———-- ii
-[1+9“ == T ) g _[1+9‘ o

Adding (i) & (ii) we get, 21 = j dx=x] "=2a=sI=a

|pr-pursd by: BALAJI KANCHI
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5.
2 9
Evaluate J 4 x
Sol.
Z
= e e ®

Replacing x by -2+2-x

_J-Z(—2+2—x}2 dx

T Jo2 g 4502420

) A, Y — (2)

21+ 5%

Adding (1) + (2)

2 x*(1+59 2.2 l | 2 _8 8 _ 16
2k= | — dx = [, x* dx o
16 8
=% = = e propared by : BALAJI KANCHI
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b. apply Property : x— a + b — x, add the integrals
then standard integration :

Evaluate :

2

J‘ ’Q_de
2+Xx

-2

Sol.
2 Z2—x
f 2 Jm dx

_f—zw
- 2 x
L =de - L p=dx

2 2 2 = x .
= Zfﬂ ﬁdl’ —0 [ﬁls even, ﬁ 18 Odd]
4 1 4
f(] ""4—.-'(2 X

2

PO -

— 4 sin 1_—|
zlg

B prepared by : BALAJI KANCHI
=20
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2.
1.
Find the value ofJ x(1 —x)* dx.
0
Sol.

I= L; x(l—x)"dx
= Ié (1-x)[1-=(1-x)]"dx [using property]

= [{; x" (1-x)dx

- g L onid

= [ arde— ] ik
Ln+1ql Lzl

o [n+1]0 i [n+2]g

1 1 1

= Or
n+l n+2 (n+1)(n+2)

Ln

Ans. 1 = J.-"V5—de

()

jw—xn&dx

5

- J'(S\/;—x"”)dx

()

£ preparedby : BALAJI KANCHI
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1 .T / /
Evaluate : dx
| VX +VA-X

B t N4—x
‘ \!4—.\’+\E
=3 21=[lae=x] =2
1

= =]

5.
Evaluate :

I J§+J4 X

Sol.

3 Vi-x
Lol =y s it
- J~3 Ja—(2—x)

1 Vi-x+/4-(4—x)

3vVE—x ++x

21 = [} ="ax — [ 1ax
A—x3 -2

===l

Prepared by : BALAJI KANCHI

dx ( using property)
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6.

Evaluate, using properties :

p1s

f (3 sin x — 2)% dx.

-n
] = ll.'ﬂlE (‘}‘sin2 x—12simmx+4)dx
—T
=rt 9sin’ xa’x—jﬂ lZsinxd\‘+j‘n 4dx
—T —T —T
=2[ "9sin xdx-0+2[ 4dx
0 0
(As 9sin” x and 4 are even and 12sinx is odd)

=9 j; (1-cos 2x)dx + 8x|f

.
+ 87

=9n+8n=17n

Prepared by : BALAJI KANCHI Page | 24
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c. apply Property : x— a + b — x for Logarthimic function :

1.

/4

Evaluate J log (1 + tan x) dx.

0
Sol.
/4
Let 1= I log(1+tanx)dx e (i)
1]
/4 n/4
T 2
=1=|log| 1+tan| ——x ||dx= | lo dx ————— ii
'!l g[ [4 )) -!: g(l+tanx} (i)

n/4

Add (i) and (ii), 21 = I log2 dx = logz-x]uﬂ’{4 =%log2
0

L
=I1=—log2
3 g

| prepared by : BALAJI KANCHI |

OR

log(1+tan x)dx

—
I
SN

T . 4
+ - de =J.log( 2 de
I +tan x 1+tan x

;
log(2)dx —J-log(l+ tan x ) dx
]

I
Sk (A St |y S ¥

—_—
<
(1]

e
ek

f—

g

-

7/4
0

=I=log2[x]"" -1

=/ . log 2 prepared by : BALAJI KANCH] |
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Evaluate :
/2

I (2log cos x — log sin 2x) dx
0

Sol.

J.OE (2log cos x —logsin 2x) dx

_J~ lo{ cos> x ]dx
2SIN XCOS X

= Iglog(w;x]drzl (say) o L)

tan x

{= J.ﬂE log dx (using property) sis ()

Adding (1) and (2)

b b S
21:,[02103[ aglrt_ozt\}dx

e

TC 1 T
I=—log— or ——log2
1 =3 y OB

2

prepared by : BALAJI KANCHI
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3.
Evaluate :
E
2
J [log (sin x) — log (2 cos x)] dx.
0
m/2 n/2
Ans Letl— J‘ [log sin x — log (2cos x)]dx = J log [ tar; = J dx
0 0

d d
Using property j f(x) dx = .[ fla —x)dx
0 0

».32

13

We get. 1 = J log [Coé x]dx

]
/2 =/2
= M= J. log [tan ® i XJdXZ J. log [l] dx
2 2 4
0 0
1 ;rr/z T |
2I=log | — |Xx —log —
. [4] 0 2 74
_r 1 _r prepared by : BALAJI KANCHI
I 4!09 4OR 21092
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4,
Evaluate :
2
.[ log (§ — 1] dx
X
i
t (3
Ans. 1 = Iog{——ljdx
! X

Il

I[log (3—x)—log x]dx
|

jlog{B—x)dx—jlogxdx
1 !

j log (3—x)dx —J.Iog(?i—x)dx
I I

Prepared by : BALAJI KANCHI

h h
(.. Using J.f (x)dx = If (a+b — x)dx

|punnrod by: BALAJI KANCHI |
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d. Property : x— g — x , if the function in terms of sinx, cosx. then

add integrals , common denominator, function will become one
/denominator eliminates :

1.
Evaluate :
/2
-[ Sinl(}() — a2
sintY%x 4+ cos!?0x
—ml2

Sol.

/2 sin100 x
p= P2 _ L

-1/2 sin!% x 4 cos!00 x

/2 sin100 y 5inli0 % .

=2 dx asf(x)= is even

fO sin100 x 4 cos100 x ( ) sinl00 x 4 cos100 ¢

=22 977X g using [ f(x)dx = [ f(a —x)dx

cos!00 x + sinl00 x

- 100 100 -
o] = an/z sin X + cos kd){ - zfon/z dx

0 cos190 x 4 5inl00

g 0%
I=gly° =I-c

prepared by : BALAJI KANCHI |
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2.
Evaluate :
/2
1
dx
J‘ 1+ cu:;tsf2 X
0
5 1 ' sin®? x
TR L Sy . Y
5 l+cot” " x h SN X+cosT X
n2 cos? x
= [ = = . —dx
;[ sin”’? x +cos”’? x
adding (i) and (i1)
/2 T
A= [1.dx = 21=x]"*==
{ Ll
=1 = z
4
3.
'3
\ dx
Ewvaluate : J. —
1+ Jeotx
6
Sol.
Lot T— /3 i > /3 sinx
. /6 1+ cotx /6 \sinx+\cosx

=41

..(11)

preparedby : BALAJI KANCHll

Using property = f: fldde == fj fla+ b — x)dx we get

i J-H/S \cosx

/6 fcosx+Vsinx

dx

Adding we get
5 = fn:/3 Vsinx++vcosx
~ Jn/6 Vsinx+Vcosx

dx = f;/g 1dx

Prepared by : BALAJI KANCHI
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4,
Evaluate :
/2
J 1 273 X
0 l+(tanx)
Sol.
/2 d
1=l 5
0 1+ (tanx)~'~
" 2/3
/2 T
:JO 7:;05 ~ 573 (i_\" (l)
o5 591 ) IR
s
/2 0082{;3(5*.\?]
[
=I dx
0 2/3( ™ . 2/3( W
cos — —Xx |+sin ——x
2 2
. ... /%
/2 s~ ¥
:JO —— s—dx .. (I
SIN” ~ x+cos” T Xx
(D + (1)
/2 T T
=% 2= 5 ldxza =] :Z prepared by : BALAJI KANCHI |
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i

2 .

Asinx +3cosx
Evaluate : I : dx
sin X + cos X

Sol.

z/2 . i —
I=J- 55m1+3t05xd\_

) sin.x+cos.x

i i

m_5sm(——x)+3cos[——x] m/2 i

= I 2 2 dy = I 5C08x+3s1nxdx
e T cos x+sin x

- sm(i—xJ+cos[E—x] =

Adding (i) and (ii), we get

IR ]

/2

2= [8dx=>I=4x] =22
0

Prepared by : BALAJI KANCHI

-- (ii)
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e. Apply the Property X a — x and add integrals, to

eliminate variable x in the numerator :

(or) apply the property : f: x f(x)dx =

1.
Evaluate: ILH};d
014+cos“x
Sol.
¢ xsinx
[=|—dx i
-[1+c0s3x ' (7)
—j )sin( r] b
1+ cos® (7 —x)
JA(fr—\ Smx (i)
.
1+cos® x
Addmg( )and (ii)
5f = J- 7sinx
1+ cos® r
:>I:£jﬂ—-dx

2 . 1+cos” x

Putcos x =t=—sin xdx=dt

Prepared by : BALAJI KANCHI

a+b

f()dx
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2.
Evaluate :
TE -
XSIinx
1+ cos“ x
Sol.
t T—X)sinx
Letl—Jl X Ssin x I_J-( )
1+ cos’ x 1+cos’ x
=2 = I&dx
14+cos"x

Substituting, cosx = t,sin xdx = —dt , we get,

Prepared by : BALAJI KANCHI
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3.
Evaluate :
T
J‘ xtanx dx
secx + tan x
0
Sol.
Xxtanx
Let =] ——dx - (i
-[ secX+tanx ( )

dx — (ii)

J-(ﬂ x)tanx

secx+tanx

Adding (i) & (ii), we get

tan x(sec X—tan X)

21 =nIde =>ZI=nI
5 secx+tanx

dx
sec’ x—tan’ x

= :rr'l‘(e'secxtanx—sec2 X+1)dx
0

= n(secx—tanx+ Y)]:

=n(-1+n-1)=n(n-2)
Izg(n—Z) orn(%—lj

[ prepared by : BALAJI KANCHI |
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4,

Evaluate :

T

X
dx

J. 9gin? x + 16 cos? x

0
Let, 1= ————dx (D)

0 9sin” x+16cos” x

e e dx (using property) ...(2)

w ¥
0 9sin” x+16¢cos” x

Adding equation (1) and (2)

2 =[x
0 9sin” x+16¢cos” x
=J = nJ.E L dx (using property)

. 2 >
9sin” x+16cos” x

I=r T see’x gl
O9‘[211'1:'x+16

1 . 0

dt dz . ;
I J } (¢ =tanxin/, ,z=cotxinl/,)
0

!

bd 2
I coscc Xx

BSRF 5 e nlE 4k
9+ 16eot’ x} 25 +0] )

/4

92 +16 < 9+162>

1

/s -1
=—/| tan —+4tan —J
12
T XJT JZ'Q
SR, S ST repared by : BALAJI KANCHI
12 2 24 e
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7 T dx
sin” x +cos’x

s

2 xsinxcosx
Evaluate: |
0

X SIN X COS X

dx  ..(1)

sin® x +cos* x

M~
Il
O et |

using J.f (x)dx= I S (a—=x)dx
0 0

T (7 T
—x [sin| = —x|cos| = —x
(2 ) (2 J (_2 )
dx
ol % e
sin’| & —x |[+cos?| = —x
[2 J (2 }

T .
——Xx |cosxsinx
d.

b~
Il
O —ta |

T

== .[ _ v (2
) cos® x+sin® x )
adding (1)and(2)
z i
2 : ; 4
T SINXCOSX SIN X COS X
2I=—I - —dx=7x .[ dx
2 9 sin” x+cos” x ¢ sin’ x+cos'
4 tan xsec” x i G 4
=]==|————dx (.dividingbycos' x)
29 (tan‘ x) +1
1
. 2 5 T 1
Putting tan” x=7gives [ =— | =
18 +1
72_2
::>J':E [ prepared by: BALAJI KANCHI
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6.
Evaluate :
n/4
SIN X COS X
j 4 -4 dx
cos” X+sin” x
Sol.

dx

ja j sinxcosx
cos’ x +sin* x

WGk ; 4
dividing numerator and denominator by cos™ x,

tan xsec’ x
I= J —dx

1+ tan® x

Puttan’ x =7/=2tanxsec’ xdx=dt

whenx =0.f =0;when x =%,I=l

Prepared by : BALAJI KANCHI Page | 38



B @kanchibalaji7
(3 +91-8099454846

(& @ikbmaths?

Evaluate :
/2
X
- dx
SINX + COSX
0
Sol.
T[
X
Letl=|2—— dx
0 sinx+cosx
n T
j=f2—2 —
G dx using property
T &
2= [2—2— dx
0 bll‘lX}_—EI-LObX
T 1 = 1

. | B

2V2 Usm( +x)d

21——log |cosec (4+ X) —cot(g+ x)|

\/_
V2+1
b7

OR

Prepared by : BALAJI KANCHI
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Sol.

0 sinx4cosx

( : J
. - X
- dx

_J~5‘Tr-
o (rr J {Tf J
sinf ——x |+cos[f ——x
2 2

T
, — X%
/2 2
- J' S S
0 cosx+sinx

_n /2 1
21 ==

sinx+cosx

_Z1 ("2 !
_2ﬁf0 -

1 : 1
COS X—+5in x—
vz vz

/2 '
g JT sec(x—fjd’i‘
0 4

242

j = 4__’\%10(9 |sec (x - E) + tan (x — g)

T
z

0

- 4_1’@ [log(V2 + 1) — log(v2 — 1)]

ﬁ+1]

T
Or [ =——=log| ——
NG (\E—l
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8.
T X
Evaluate : I— dx
1+sinx
Sol. T X n T—X n 1
I's dx=| ————  dx=n
IO 1+sinx g -[0 1+si11(1‘:—3r_)wL IO
5 Wem] dx
01+sinx
_Tm dr =EIH 1 s
270 ] 4+sinx 20

5-)
l4+cos| ——x
2

_EJ‘OT[ l dx
ZCstz[E—E]
4 2
T ‘w x\|"
== —2ta11[——;)
4|: 4 2 0

=7[2-(2)]=r

Prepared by : BALAJI KANCHI
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x dx

Evaluate :

= LI e

1 +cos 2x +sin 2x

Sol.

T

=" Y ()
YO0 ]1+cos2x+sm2xy

On applying [ £ (x)dx = [ f(a—x)dx.
0 0

& _
we get/=|[* 4 dx...(2)
= J" l1+cos2x+sin2x
On adding Eq. (1) and (2), we get 2/ = Eji : dx
' - 470 ]1+cos2x+sin2x
=£f ? 1 dx=£ %see'xdv
1679 cos”™ x +sinxcosx 1679 1+tan x

T

‘7? it
I =—(og|1+tan x|)}
16( a:| T'|)0

T
I=R10g2 propared by : BALAJI KANCHI
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lll. Using formulas

a. 1+ sin2x = (sinx + cosx)?,
1 — sin2x = (sinx — cosx)?,
sin2x =1

(sinx — cosx)?, then sinx + cosx =t
1.

n/3 )
J‘ SIn X + cos X

dx
J/sin 2x
/6

Sol.

m
f; sinx+cosx

— dx
% Vsinzx

Put sinx — cosx = t so that (cosx + sinx) dx = dt

prepared by : BALAJI KANCHI

Prepared by : BALAJI KANCHI Page | 43



B @kanchibalaji7
(3 +91-8099454846
(& @ikbmaths?

Evaluate :
T
J‘Z sin X + cos X
o 9+16sin 2x
Sol.

Put sin X - cos x =1, so that (cos x+ sinx) dx=dt

sin’x + cos*x —sin2x = t* = sin2x =1 — t*

_ J-0 dt
-1 25-16¢2

1 0 dt
-1 5y2_¢2

16 (_4) t

1 5+4¢]1°
= —|log|—
40 5—4t]|_4

= 4—10 [logl—log(&)] = ﬁlog‘) or %logB

| prepareaby: BALAJI KANCHI |

Prepared by : BALAJI KANCHI

Page | 44



, [ @kanchibalaji?
/i
(5 +91-8099454846

(@) @ikbmaths?

b. sinx + cosx =+/2cos (x —g) or /2 sin (x +g) :
1.

Evaluate :
n/4

1
J. - dx
SINX + cosSX
0

Sol.

I

SIN X +CoS X

dx

—~
Il
O [ W

1

dx

) |
= e T

4 T o PE
) COS—SIN XY +S1n—cCcosxy
4 4

L a3

sin(x+j) V2

o5 el
log|cosec| x+— |—cot| x+—
{ 4 4 ),

1
log(ﬁ+1)0f—ﬁlog(ﬁ_l) |prepuredbv= BALAJI KANCHI |

&._

COS(’.C(X-J—EJCJX
_ 4

O e 1 | 5
= ]

Sl -
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1 1

form
a+ b cos?x’ acos?x+bsin?x’ a+ b sin?x

IV. If

Then dividing every term by cos?x and converts denominator into
(a + b tan®x), numerator sec’x term , put tan x = t then
guadratic polynomial form :

Evaluate :
T

SOI.

T
P j _
Oa CcoS x+b sin’ x

dx

:2 3 > 5 . 9
g cos"x4+-bsin” x

C)!——-.x

/

-2

T

2
S€C X

=1 dx

g:;!.—-'._

& +b*tan® x

tan x = gives

prepared by : BALAJI KANCHI
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VI.Modulus function Integration :

a. Trogonometric function :
1.

Evaluate :

3/2
I | xcosmx | dx
0

Sol.

3/2

I= | |xcos zx|dx

[
5 O —

1 3/2
= xcos;rxdx—_[xcos;rxdx il

1/2

=

Considerjxcos Txdx

XsSinzx sin 7x
= — j dx
T

Vs
_xsinzx | cos m @
Vs 7':'
using (2)in(1),
xsin zx | cos frx}m _ xsinzx | cos frxTz
T 7, T & L,
_[ 1L 3 ] ( 3 1 ]
N2z 2)\ 27 27
51
Tor A
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2.
Evaluate :
fi
2
J | sin x — cos x| dx
0
Sol.
/2
let| = |sinx—cosx|dx
0
m} ni2
= (cos x — sin x)dx + .[ (sin x — cos x)dx
0 n/d
: /4 . /2
= (cos X + sin x)|;rt + (— cos X — sin x)| ,_
0 n/4
={af2 1) 1%
=242 -2
3.
2
Evaluate : j (sin | x| +cos | x|) dx
_._ZTE
Sol. T2 . .
I=I L, (sin | x[+cos|x[)dx
—7/2

f(x)=sm|x|+cos|x|

f(x) 1s an even function

x| )dx

W2
di= 2_[0 (sin | x |+cos

/2 -
= ZIO (s1n x + cos x)dx

/2

= [ ~cosxf ? +[sinx]§ *]
=2[1+1]
=4
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b.Polynomial/Algebraic function :

1
Fvaluate J | x% — x| dx.
5

Sol.

0

= j = j(xux)ax-i(f-x)dx

-1

SN0 " N L
5 3 5 2
-1 1}

7.3

10 10

2.

2
Evaluate : I | 23 —x | dx
k|

Sol.  Here, x3 —x>00n[-1,0],x* —x <0on[0, 1]and x> =x>0 on (1, 2)

0 1 2
So, [I= J._l (.1*3 —x)dx+ -[0 (x— ¥ )dx + L (x3 — x)dx

1 2
2 2yt X ox2
= +|=——| |-
4 2 2 4 4 2
- 0 1
—l+i+3
4 4 4
g
T4
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3.
Evaluate :
0
J. |x +2 ‘ dx
-4
Sol.

0 —2

I‘x+ 2[(]1' = I—(x-!— 2)dx+j:(x+ Z)dx

-4 -4
» L]
+2)’
- )] e

=_(x+2)2] o,

—

2 2
4,
Evaluate :
4
I { |x|+]3—x| }dx
1
Sol.

I=["{lx|+[3-xjd
3 4
= J.I {_|x|+|3—x|}dx+-[3 {x|+|3—x|}dx

o j133dx+ I:(2x—3)dx

= |3 +| x% —3x[3

e 3-A=1H prepared by : BALAJI KANCHI
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5.

Evaluate :
3
[ (x-11+1x-2)) &
|

Sol.

=1+2=3 prepared by : BALAJl KANCHI |

Evaluate :

4

J'(\x_z|+\x_4|) dx
1

Sol.
4
J(x—2]+ [x — 4]) dx

= [[2-0dx+ [;(x—2)dx— [, (x— 4) dx

2 4 4
e -

1 9
= E+2+E—7

Prepared by : BALAJI KANCHI
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7.
Evaluate :

3

I (x-1]+|x—2|+|x~3]) dx

A _
Sol.

Pax—1]+ |x—2| + |x—3])dx
= [Jx—Ddx+ [[-(x—2)dx+ [;(x—2)dx— [(x - 3)dx
3 2 3

=[[2dx+ [[2—-x)dx+ [[(x—2)dx
N (e R e
= [2x]; + [—_2 L+ [—2 ]2
=4+-+-=5

2 2
8.

5
Evaluate : j(| x—1|+|x=2|+|x=5]) dx
0

Sol.

! § =js-(‘x—l‘+‘x—2|+‘x—5‘)dx

0

1:H(x-1)(1,\-+i(.x--1),z\»}+[-i(.‘--z)dx+E(x-z),z\-H-j;(x-s)m}

=—(""‘)2}1+(-*"-1)*]5_(x—zf}l(x—z)T_(x_s)T
2

2 2 2 2

1

= —4—
2 2 2

0
17 13 25 55
2
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VII. Property : Even/odd function function

1.
L
r 1+x
Evaluate : I cos x - log dx
., 1—x
Sol.

Letf(x)=cosx.log [1_—7()
1+x

So, f(-x)= cos(x).log[?) =—f(x) [Odd function]
-X

Thus, 1 = I_—Y

e

cosx.log( ]deO

1+ x

ot

[ prepared by : BALAJI KANCHI |
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2.

Evaluate :
2 3
j‘ 4] =]+l

5 dx

g X +4|x|+4

Sol.

J 2 x3+|x|+1

-2 x2+4|x|+4
J' Ex|+1
-2 x2+4|x|+r1

J-Z
2 x4+4lx|+4

I + I, (say) -------- (1)
o » - ; :
L =0( e LS an odd function)

E=2 | ——
4 JﬂO x2+4x+4 x244|x|+4

A2 x+1
=2 L = dx

Putx +2=t, sothat dx =dt

[preparedby: BALAJI KANCHI |

|x|+1 ; . :
v ———— is an even function.
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Properties proof :
1.

f and g are continuous functions on interval [a, b]. Given that f(a — x) = f(x)

and g(x) + g(a —x) = a, show that ff(:n:) g(x) dx = % J f(x) dx.
0 0

Sol.

I = fo f(x)g(x)dx
= faf(a —x)g(a—x)dx
= [ 0l - g1

= afo f(x)dx—J; f(x)g(x)dx

Adding, we get I == [*f(x)dx
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