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MISCELLANEOUS EXAMPLES

| Very Short Answer : [1 Mark]
[CBSE 2007, IM]
&% Evaluate: IX log 2xdx .

Sol. 1= [xlog2xdx

i3 d
? [=log 2x |x dx— || —log2x xdx}dx+c
' v Ix j‘{dx ¢ J-

: X 1 X
‘ =log 2x . —— |—.2.—dx +cC
| 08X Ik
2 2 2 XZ [1]
=};]og2x—%.-+c—i—log2x~—+c

/ sE 2007, 1M]
% Evaluate : jsin 7x sin xdx e

: .
: Sol. Letl= Isin 7x sin xdx = % .[2 sin 7x sin xdx
; = % I[cos(7x —x)—cos(7x + x)]dx
:
? : :
/ = I[cos6x-c038x)dx zi[sm L il 8x:|+c
! 2 2 8
; _sin6x_sin8x+c (1]
i i2 16
J / ,
: 3,/ Evaluate: | 2EOEK v . [CBSE 2008, 1M]
; o 3sin” x
T 2cosx 2 I=scos
} = ~ dX == |—. d
3 Sol. Letl I3sin'x 3 I e X
i 2
5 = % Icosecx cot xdx = i COSECX + C (1]
é o 2x ?
| , 4 Evaluate: J.sz dx . [CBSE 2008, 1M]
. ;
3 2x
Sol. Let I= I1+x dx ;
°
. Put 1+ x>=t i
| i
: 2% dx =dt
: when x=0 = t=1 1
' ]
i Xl . =SL =7
]EL: [log |t |]2= log2 - logl = log2 ,
! ' [l i

1
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Integrals

yiﬁvuluute: jcos\/;dx ~ Jm ?”Ak

Vx A _ gd¥
L W
sol, (5% g 1 &
SOI. \/;: p
Lcl\/;=l

I .
= Ei:}zf‘(ix =t

Now J.Zcosldt =2sint + C = 2sin Vx + C

j/ Evaluate : Isec:(7—4x)dx

Sol. 1= fsec2(7 —4x)dx

put 7-4x=t :>—4dx=dl:>dx:___ldt
4

[——ljsecztdt

!

| 1 :
=——tant+C=——tan(7-4x)+C
i ;. an ( X)

o )
Mte the value of the following integral ; '[ sin’ x dx

ST

/2 i ]
Sol. I= J- sin’ xdx = 0 [ If(x)dx =0if f(x) is an odd function

-n/2

& Evalobic: f e

Idx
Ji-x2

Putx=sin@ = dx=cos0dd

\Koto' IEE[Adhon ad ) \Enthusasr\ Marhi |\ Sheer\Boor d soene ol SHEET 2101 Intagrals\Eng paS

[CBSE 2009, 1M]

(1]

[CBSE 2009, 1M]

(1]

[CBSE 2010, 1M]

(1]

[CBSE 2010, 1M]

(1]

[CBSE 2011, 1M]

:: J'COSOCIG_9+ e
% pens = c=S8In X+¢ [1]
IE -
29
e —
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10. Evaluate : J‘(log x)* dx [CBSE 2011, 1M]
X
Sol. Letlogx=t = ldx:dt
X
fea=Lao o8, 1]
3
D¢ Evaluate ]4'4_; 2 [CBSE 2012, 1M]
0
J"J" xd\:...|~ 4—x+ sml-ﬂ-zzxz_O:n (1]
2 2 2
4
Yb?,/ Evaluate: [ X ax [CBSE 2014, 1M]
> X" +1
. s
Sol. 1=j = dx
X" +1
putx’*+ 1=t = 2xdx = dt atx =2
xdx—ldt 5
2 LE
atx=4
t=17
17 o)
I= l—fidt
st /
17
=—[log|t]],
|
=;[]0gl7—|og5]
:ilog(ms) (1 :
2 b
A 2
/Eva]uate JX] TP ~ ¢ k (CBSE 2014, 1M] _
q\ ]
e !
Sol. 1=J' GEpe L ;
Jxlogx £
=[]0g(logx)]:_ (% W)
= log(loge?) - log(loge)
= log2 (1
30 E
_A
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[CBSE 2014, 1M]
{ltan"i} ==
2 2 8
1 _,a =
—tan” —=—
2 2 8
a T
—=tan—
2
a=2 [1]
F\/],/5,7-/-“‘ f{x)= ;{tsint dt, then write the value of f'(x). [CBSE 2014, 1M]
—[f( )] tsmtdt
f‘(x)=[tsmt]5=xsmx (1]
= Short Answer : [4 Marks]
2 A £
yEva]uate: J‘.’Z:de' %l f O [CBSE 2807, 4M]
x> +6x+5 CM\‘LA
X+2 N%
e z
Soe” Let jzx3+6x+5 A fwfa : e
Put 2x*+6x+5=t /)'l’{> )
(4x+6)dx = dt i o (U\ vl
o J' 4x +8 f)’\"a
2% +6x+5 \‘\ﬂ’
1 f 4x+6+2 p7 -\
, 5 +6x+5 %
I 4x +6 =2
: == ]
i 4\ 2x*+6x+5 2x +6x+5}
f 2
g . j 4X+6 lJ’ &~ S dx
i P +6x+5 4 2(x2+3x+7)
E 2
| ol O
i 471 4 ?
: ("*?‘J _?+5 f1]
Dp i kD
i
=
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1 | dx
I:Zlog|t|+zj( 3)2 +c
X+ | +-—
2 4
I : LS
[=—log|2x~ +6x+5]|+ tan = [+c¢ (1]
4 | |
4.
2 2
1
[ =Z log|2x*+ 6x + 5| + 2tan™'(2x + 3) + ¢ b4l
ﬂ Evaluate : I_(Z_x+~1) X [CBSE 2007, 4M]
(x+2)(x-3)
Sol. Letl:j——zi— X
(x+2)(x =3) /
2
; 2x +1 3 A . B [V2]
(x+2)(x—-3) x+2 x-3
2x+1  A(x=3)+B(x+2)
(x+2)(x-3) (x+2)(x-3)
2x+1=A(Xx-3)+B(x +2)
Put x =3, we get
6+1=0+B(3+2) = B% (1]
Put x = -2, we get,
AR Rt D = A=.;:1 (1]
et 2
5 5 i
[= |——dx+ |—dx 3
IHz jx-3
=2 log [x+2 )+ Jog | x=3 |
_.S_Oglx._. -é-og Xx=3|+c [1‘/2]f;
“ |
. Evaluate : 'f—q—x——dx : [CBSE 2007, 4M]
x*+x+1 i i i
Sol. l:j 5 Roalitie !
X“+x+1 4
) €
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3
w properties of definite integrals, evaluate Ilpg(l + tan x)dx.
0

§(a-h)

I\SHEET 2\0) Inbegrals\Eng pb 5

N Node(8'\BIAC: AH\Kosa \JEE [Adwonced]\Evh

e ey R N T 1y N o L Tl T AR (el e (e S T A SR T IS TTE 0TS

==

LEMN Integrals
Putx*+x+1=t
Q/\'nr\‘o A b
2x+ 1) dx =dt (m (%]
| 2x 1 p2x+1-1
[=— [ dx==
2~[X'+x+l ! ’ZJ.)(3+:<+1dx &7\ k\’)“ A
=_ 2x +1 l‘l' dx
X +x+1 29x +x+1 \%> ap\\ ,)/ 2
I (dt 1 dx il ,

=llog|x3+x+l|—-—l- Ltan‘1
: L

2

2x+1

=llog|x2+x+1|—-l—tan"(
2 V3 V3

n

. 4
Sol. Letl= Ilog(l + tan x)dx
0

log(1+ tan(—- - X))dx

Q'.qbla

: b
1=j|og[1+l ta“")dx
. 1+tanx

: 2
I'= jlog( )dx
: 1 +tan x

n n

4 4 r
= jlog 2dx - jlog(l +tan x)dx = log2[x]¢ -1
0 0

[By property]

/ (1)

(1]
v [V
2 s

[CBSE 2067,?0\1 4M]
4

(1]

: (1]

(1]
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1+1 = log2

TE--()‘
4

2="log2=1="log2. (1
: 8
X tan X [CBSE 2083, 2Q|‘0, 4M)

n
20. Evaluate: [————~————~ dx
Jsecx + tan X \

Sol. Let = [——1> _dy (i)
0 secx + tanx
By prop. jf(x) dx = If(a - X)dx
0

0

= ']- (t = x)tan(m—x)

¢ sec(m — x) +tan(m - x)
"o(m = x)tan X
J secX +tan x

[= dx . (i1)

On adding (i) and (i1), we get

T tanx
21 =nf———dx

0secx+t'cmx

n

5] = nJ~tan x(fec X — tiln X) dx "
(sec” x —tan” Xx)

0

/
hid n
= n[jsec X tan xdx — J'tanz xdx}
0

0

=n[(secx)3—}(§eczx—l)dx} [1]

0

= n[(—2) —(tan x —x)(’;]

:

. !

2l = n(n-2) » - \
i

TC 1
1=2{3-1 | i

n

’ %valuate : ]Iog sin xdx.
/ 0

[CBSE 2008, 4M] !

34
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n/2

Sol. Let I= [logsinx dx (i)
0

n/2 . T i i
I = I[ogsm(—z— - dex [ J'f(x) dx = It‘(a - x)dx]
0 0 0

n/2
[= | logcosxdx t
OI D) (1]
On adding (i) and (i), we get
/2

2l = I(logsin X + logcos x)dx
0

/2

2] = Ilogsinx cosx dx
0
"¢ sin2x : T
2] = Ilog dx [ sin 2x =2 sin x cosx] : [v2]
. 2
nl2

2= [ (logsin2x - log2)dx

w2

0
n/2
= Ojlogsinzxdx . Ojlogzdx ‘ ]

Put 2x =t =ae2 dxi=dt

whenx=0 . t=0 BT .
T
when x =5 (V2]
e - ; b '
2k~ J.logsm{? - log2[x]3" [If(x)dx = ZJ-f(x)dx if f(2a - x) = f(x):l
0 & 0 0 :
log sin(m —t) = log sin t
I n/2 i T
2= = 2 Jlogsmt dt - IogZ[E - O:I V4]
/2
>
= i =loo)
21 (;‘- logsint dt 5 log2
nl2 P b b
21 = | logsinx dx — —log2 f(x)dx = |f(x)dt
Ofg_‘ 5 log Lj() !()J
2 = j i
2A=1-5 0g2
== -glog 2. | | (1]
22. Evaluate : j—d"— [CBSE 2009, 4M]
5-4x-2x"

35
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sthematics
| d 1
Sol. J‘___d_x_____v‘z_____j_____x_____ [ ]
S—ax-2x V275 o
2
J' dx __1_]' dx []Vz]
2 7 )
\/— \£41—(1+7x+x) 2*—(1+X)
i dx 1 ., (1+x) (1Y)
= — = —=§in +C
\/EI = 2 7
\/i ~(1+x)* )
2
\2% Evaluate: [xsin™' xdx [CBSE 2009, 4M]
| b A g 7
Sol. 1= jxsin"xdx—x St —~I 1 (S«\’ﬁ 1]
1L I -Ji x
Putx=sin®@ = dx=cos0db
_x’sin'x 1 sin®BcosBdo ‘O (1
2 j cosB g (9 - \/‘LS“V‘
5 PORR |
~xsin XL (1 -cos26)d8 (o Yo
2 4 \
n
2 . _l . %
_ x7sin x_l(e_sm?.ej : ‘ @\
2 4 2 %\’Y);/j &
Q) e =] s -1 2 |
_X'sin" x sin x+x 1—x e /% ]
2 4 4
5x+3
Y4,/ Bvaluate: [-———x. / [CBSE 2010, 4M]
VX~ +4x+10
J' (5x+3)
Vx? +4x+10 ¢
[ (2x +4) - 7} ?
dx | (1] §
J.\/_+4x+10 ;
J‘ 2x+4 7J' dx x '
Vxi+4x+10 T J(x+2)° 46 (1]
=5\/x3+4x+10a7log'x+2+\/x2+4x+101+c Q]
_ ZI 5k’ P > §
25. Evaluate the following : 1_—_"2 P [CBSE 2010, 4M]

36
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Integrals

if
X*+4X +3

[5(x* +4x+3)- 2()x-l§]
(x* +4x +3)

\//j

-

Y

2 ¥ d
_de _loj-(x+4)dx Sj x)
(x"+4x+3) (x+2) -1
=5[x]:—/l()'[@n‘xl+4x+3]1+~2—‘i (n b
‘ 2 X4+ 3
:S—IO[Cn‘E:‘wLECnlEl
8 2 5
/ “’f dx
(/}}./” Evaluate : J l+\ftaTx
w8 "’f dx
ol ol J61++/tan x
Ep COS X
I= dx
,‘,[,\/smx ¥Vcosx- %
a3 m Filga
1= e T s @)
,t,,o'\/cosx ++/sinx
add (1) & (2)
n/3 T T
A= === = I=—
e 6 2

(Zﬁaﬁmte ; Il x* —x |dx

|

+0
(1]

(1]

(1]

(1]

[CBSE 2011, 4M]

2

(1]

[Using If(x)= If(a*'b'x)j‘ (1]

(2]

[CBSE 2012, 4M]

Sol. We note that x*~x 20on [-1,0] and x'~x £0on [0 1] and that x* —x>00n[l 2]. So by property
i
s of definite integral we get . -
P : ,
g1/ ﬂx —x|dx = J.(x -x)dx + I (x*=x)dx + J(x —x)dx [1]
] = =1 ‘
= A 3 Ak et W
X X X % X X
” = - = EVIE " o o M 1
_jl(x x)dx+6[(x x)dx+lj(x x)dx [4 2}_|+{2 '4}04.[4 21 1]
3
R 1) [l_l) (l_l) LA b1 A e il
5 3 (4 2 ) SR i R ey
; |
Evaluate : [-250% g e [CBSE 2012, 4M)
o 1+cos” x
E

37
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ST LY e AT A TR e TS TR e T

Let] = I-Li\—dx

l+cosx

Then, by property

If(\)d\ & jf(u x)dx

0

[= [EoXsin(r-x)dx _

(n x)sinxdx

n

o l+cos™(m-x) l+coe (m— x)

R .
stn xdx ‘il
or 2] = - J‘____;— orl = =~ nxdx

ul+cos X

j- sin xdx

(1]

0 +COS

(1]

Put cosx = t so that -sinxdx = - dt. When x =0,t=1and when x =, t = 1.

[ T[l
p 2 ll+t'

i

|
dt l
T J'— (since — is even function)
o l1+tf I+t

b i
[By property If(x)dx =—If(x)dx ] (1]
a b

= n[lan" l]{l) = n[tan”'l - tan"'0] = n[%—o] = %2/ (11

COS 2X —cos 20
Mvaluate : _[ dx

[CBSE 2013, 4M]

COS X — COS O
S o
Sol. Letl= [SEtzoesda ¥
COS X —COS Q. o
’V'Y} - -
I(ZCOS Xx=1)-(2cos* o - 1) % (A ! (,Ml ) W 0
COS X —COS QL o (" \<) \Oﬁ";‘\
(nlg
= 2I(cosx+coscx)dx\ \ ?/K\ﬁvﬂ 2]
=2[sinx +xcosa]+C (1]
X+2
w EVﬂlUd[C I\/’de [CBSE 20133 4M]
X X
o :
x+2 -(2x+2)+1 3
Vxii2x+3 +ZX+3 \/x3+2x+3
__J' 2Xx+2 |
27 Jx? +2x+3 J(x+|)3+(J§)3 2+ %]
s
=\Jx2+2x+3+|0gl.(x+l)+\Jx2+2x+3l+C. [1 +1] g
2x » ‘
31. Evaluate : . 3
valuate e \/,.[CBSE 2013, 4M] f
38 E
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Integrals
....... (1)
I —J‘; B uf dx = “f 1
=l (By j (x) x—! (a—x)dx ) [1]
2R esinx .
=l dx (i1) (1]
from (1) + (i)
J‘:l:l+e\ln\ :| [1]
n l+e\l|lt -
hl fk
n . s \ v O\ \
2= [dx = 2A=(x) VW - ¢ (%]
0 /b é\'P \/63\
. 4. 7 e 2"
21=2n = I=1q é/'\x%\b N d"“/v\ (V2]
, r,\“\\ N
dx 4
32. . Evaluate : CBSE 2013, 4M
\/ J-x(x3+1) i 3% [ i
| Sy S 2
r
Sol. 1= d :
jx(x3+l) : 1% /\3 109
XZ
I= |———dx
= J‘>c"(x"+l) Put  x’=t 2
3x3dx =dt
el J’_Q‘_ _Lpt+h-@ dt
= 3+ 39 e+l Xidx == [V2]
e T ' ’
| == Jl&==—=|dt r :
. 3 BJ-L t+lJ [2]
; !
2 =—|logt—logt+1|{+C
- 3[ gt—logt+I] (1]
i f
= I=—|og;+C :
t+1
= ]—llo X +C
3 8 el 1]
Evaluate : . [CBSE 2014, 4M]
39
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J 4xsin1x dx
l+cos™x
0
OR
‘Evaluate :
[—“—/x—u— dx
JAXT+5x+6
}/d. [= 4xsm1x s
J I+cos™ x
0
’E4(n—x)sin(n—x) .
[= . d Appl f(a—x)=[f(x
I+ cos™(m—x) . { pplying [f(a=x) I ()
n n
[ 4msin x J 4xsin x
[= S = "—‘-'.,—dx
J1+cos™ x 1+cos x
0 0
o e
T el SRR
J1+cos x
0 i "
2 s -Kq\')
sin x \ A LR
2A=4n| ——dx : 2P
n[l+coszx \X (1] ‘
0
ri2
sin x o2 “ !
21 =4n.2x J—,— dx {Applymg[f(x)dx =2[f(x) dx i
1 +cos” x 0 0
/2 i
sin X
I=d4n | ————— dx
Jl+coszx \ (1]
0
put cosx =t = -sinxdx =dt
as well forx =0, X =n/2 )
t=1 t=0 g
f i
1=4nJ =L :
I+t I
1 %
!
1 d r i i
[ a
I=4n — dt f(x)dx =—=[f(x)d 2
JI-H' ! 2 .I,(x) * [ i
’ i
I = 4n[tan~'t], E
= 4nftan”'l - tan™'0] !
H
3 L A= §
=47 X 1 =7 [1] j
OR §
40 E
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Integrals
X+2
[= | = dx
. \ﬁ + 35X+ 6
2 d .
put, X +-~»:?&(f—--(x +3x +())]+p
dx
X+2=2AX+5A+p
comparing coefficients of x both sides
1 =2\ =A=1/2
comparing constant terms both sides,
2=5A+p
2=5(3)
o, 2=3 5 /tH
5 -1
- P A —
or, H=2 s (1]
| 1
~(2x+95)- -
X+2 2( )
——————dX = | f——=Xdx {asx+2=A(2x +5) + p}
J\/x‘+5x+6 ‘\/x’+5x+6
' l(2 +35
i _,z_x_)dx_lj_d"_
Vx> +5x+06 2) Jx+5x+6
(L) (1)
=1 -1, ()
i 1J (2x +5) dx i
| e — 2+ 5x+6=t
PR e BRGRE
So(2x+5)dx =dt
=172+
___ljit_zl t +C=t"24+C=t+C=vx* +5x+6 +C
2 Sl ___l_+1 [1]
: e L dx
T2 P sx+6
__l_( dx
N
§ eI
=%.Iog[(x+§)+\/xz+5x+6jl+c (1]
Substituting the values of I and I, in (1), we get,
(1]

I= Jx*+5x+6 - %.Iog{(x+%)+\/x3+5x+6]+0
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Sin X — X COS X

34. Evaluate: I—————dx

X(X+sinx)

K
Evaluate : j#—l—)dx
X —=1)(x"+

SIn X — X COS X
sol At 1= o g

X(X +sinx)

r .
sin X X COS X
I= J’ - - - dx
| X(x+sinX) X(x+sinx)

- |

(x+sinx)-x  cosx
- - dx
| X(x+sinx)

1 1 COSX
[=||—- — - - dx
X X+sinx x+sinx

R Y KL
X X+smmx

X +8Iin X

by prop I%dx = logf(x)+C

I=logx —log(x + sinx) + C

I=log —+C
X+SIinx
‘“4”-[
(= 1)(x +1)
X’ St x?—x+1
x-DC+1D)  (x=D(x*+1)

x?—x+1 A Bx+C
Let P T +—
(x-Dx"+1) (x-1) x +I
X—x+1=AX*+ D)+ (x-1)Bx+C)
Equating

atx =1 A=—

x'-x+1 1 1 +1_ X =l
(x-D(x>+1) 2x-1 2%+l

S EIE

the equating Coff. of x*; B =

OR

OR

o | =

[CBSE 2015, 4M]

[CBSE 2015, 4M]

(V2]

(1]

(1]

4]

(V2]

1]

[V]
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|
Ecﬁsﬁlﬁﬂl Integrals
11 I 1{ 2% 1 |
= Nt |+ =5 .
J- Q[X—]j 2x2(x2+1) 2(x2+l)dx (]
1 1 ]
:x+510g(x—l)+zlog(x2+1)—5tan"x+C [1]
1 l
=x+Zlog(x—1)2(x2+1)—§tan"x+C VA
"% cos? xdx
35" Evaluate : j T [CBSE 2015, 4M]
0
"2 cos? x
Sol. I= —.,—-d
0 (;[1+3sin‘x 4
n/2
= [— 1
5 sec’ x+3tan’ x
="f 1 s sec’ x >
s (I+4tan’x) (1+tan’x)
_“"J- dt
S da+ )+ [1]
P:(t’ X ) Put tanx=t
ut t*’=
y sec’ x dx =dt
| E 1 S : B ey T
(l+t2)(1+4t2) (I+y)d+4y) I+y 1+4y
1 ng o
ty= A=k — K
aty=-1 3
= 1 B_
/ R s (1]
f ] e o
(1+y)(1+4y) 3\1+y ) 3(1+4y
Put y=1
P e e i
f (+t)1+4t%) 3\ 1+t2) 3\1+40
2 ]
2 o S
é (;[(1+t)(1+4t) 3J~I+t2 35[1+(2t)2
]
s ! o el
f = (ta t)0+ xz[tan 2t] [1]
!
: l(n] p) (n)
= e =K —
3B 30
% L (1
- PRI A ]
E
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“( sinx +cos X
36. Evaluate: I —  ——|dx

Sol.

s\ 3+ sin 2x

T2 sinX +cos X
. Let I= I————d\

§ 3+sin2x

n/4 . Put
I'J Sin X +Cos X :

; 4—(sinX —cosx)’

x=0

l_‘} dt

= —

5(2) -t

Find : J'(x+3) 3—4x—x>dx

I= I(x+3)\/3—4x—x2dx

put x +3= A—d—(3—4X,—XZ)+B
dx

x+3=A(4-2x)+B

A= L] s iy
2

-

x+3=—%(—4—2x)+1

=_%J‘(-4—2x)\/3—4x—x2dx+j 3—4x—xdx
2

LetI=I +]1,

I[:—-I—I(—4—2X) 3-4x-x’dx
2 /
Put 3 —4x —x*=t
(4-2x)dx=dt

! =—%M.dt

3/2
pek o n gl
i~ 9372 3 5

11:_%(3—4x—x2)m+cl

(cos x +sinx)dx = dt

X=— t:0
4

sinx —COSX =1

’ ’,,"
Sy mmm‘n‘ﬁ'&
[CBSE 2015, 4M)
(1]
(1]
(1]
(1]
[CBSE 2016, 4M]
s
i
N -
T >
(1]
(1]
) |
[
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44

|
Lo

Scanned with CamScanner



s
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o Alllilr
o [y Infegrals
1. |.\ R S 0
.I.\ l\‘ AN Ald\ 3
) o \\\uv‘\‘
AN+ =7y )
: _[\\\ 7) —(x+2)'dx
: VW = (x+ 2 + —i—sin '5-\-:1)-+L‘_,
2 2 J7
lslt"\.‘w_—?\—\“wf—'sin : TJ+C. ........... (i)
from equation (i), (ii) and (iii)
1 . -
I===(@-4x-x)V3-4x +x°
W22 At e Lan 822 [
2 2 J7
where C +C,=C
38, ~Evaluate : J.lx-ﬁ‘ [CBSE 2016, 4M]
T > -2 +.
2 x!
Sol. Let I= - R e bl e 1
_'!:1+5‘ ; &
b b
using property If(x)cL\ = If(a+b—x)dx 1]
o
x2 S
l= J T L "f'/y;
- 15\ \.‘ /6.’£ '\
o
I= it e TS @) J i0p bzl [1]
k! 1+5 i L. ,,."/( '8
from equation (1) + (2) S\ /7
2= [xdx 7 [
21:3.‘-":& [+ x*iseven function] /
0
T
I= |x'dx==(x"); ==
OI % =3
1=§ (1
3

45
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(2x = 5)e™"
3 nd:
Pa o j(2x 3)’
OR
X +x+1

Find: |——27°% ' =
" '[(x +1)(x +2) o /]//
» (2x=95)

y = Je" 5 T dx
- (2x-3)

I=Ielx-(2x—3) 2
| (2x=3)"  (2x-3)* ]

I= Ielx l —— 2
| (2x=3)" (2x-3)’

Put2x =t

dx=E

| 1 2
e £y
e Je Lt—a)z (t—3>3]dt

By prop. [e*[f(x)+f'(x)]dx =€ f(x)+C

1_¢

€
2(t—3)2+

=l < —+C
2(2;(—3)'

I x2+x+1 dx
/ / (x +1)(x+2)

x> +x+1 A +Bx+C

Lot 1) Bt At

X+ x+ 1= A0+ 1)+ Bx+C)(x +2) /

t 2 A =
atx =-— =—
5

atx =0 A+2C=1 = C=é

equating the coeff. of x*

3°2
I=A+B = B=l-2=¢

S
Put in equation (1) and integrate
2 1

dx+f— g

I x> +x+1

=§j
(x+2)(x3+1) 57%x+2

OR

------

[CBSE 2016, 4M]

- (1]

(2]

(1]

(1
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Integrals
2 ¢ 2% Fp i)
" Sl AW S L
J.x+° 2.5 Ix‘+l X+5-[x'+l 5 I
3 1 , I |
=—log(x+2)+—log(x*+1)+—tan"' x +C (1]
5 5 5
Long Answer : [6 Marks]
3
© A0, Evaluate [(2x*+3x+5)dx as limit of a sum. [CBSE 2007, 6M]
0
b
Sol.  On compairing by 'ff(x)dx
Herea=0,b=3, f(x) =2x2+3x + 5
b
v [fxdx
= lim h [f(a) + f(a+h)+ f(a+2h) +.. +f(a+(n—1)h] (1]

where nh = b-a
nh=3-0=3 ., (1]
f(a) = f(0) = 04045 = §
f(a+h) = f(0+h) = f(h) = 2h* + 3h + 5
f(a + 2h) = f(0+2h) = f(2h) = 8h2 + 6h + 5
f(a+(n—1)h) = f(0+(n-1)h) = f(n—1 )h
=2(n-1)*h*+3(n-1) h + 5 (1]

3
j'(zx2+3x +5)dx
0

=lim

h—0

h 5+2h*+3h+5+8h*+6h+5
+..+2(n=1)*h* +3(n-1h +5

_limp| A2+ (n-1))
h>0 | 43h(1+2+..+(n=1))

_hm[sn_{_thn(n 1)(2n—1)+3hn(n—1)J .
! i 2

i

: ik 5nb_|_2nh(nh—h)(2nh—h)+3nh(nh_h)

% h—0 6 2 |
£

! i 233-h)X6-h) 333-h)] 9G3h)

g LILT(}I:SS-F s i 5 —Ll_l?a 15+(3-h)6-h)+ - 1]
: 9.3 27 93

: =154+36+—=15+18+—=22

i 3 8- [1]
E

47
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41. Bvaluate: [Sin
" )%va uate 6[

X

|

\/y -dx
a+x

Sol. Letl= ‘Isin l N dx
0 a+X

Put x = atan’t = dx = 2atantsectdt

n/d

= jsin'

0

x/4

0

n/4

0
x/4d

=2a

D ey,

x/4

=28

=28

42. Evaluate: I
0

x/2

Sol. Letl=

Isin'

: sin X +Cos X

L | atan®t
T3 2at. el
a+atan®t 2atantsectt dt

. ,alan:l .
jsm ' — 2atantsec’t dt
asec’ t

o sint L
—.COS1 [2atantsec’t dt
cost

sin”' sint.tantsec’ tdt

ttantsec” tdt

N | —

o —————_
sin X +Cos X

: o ()

x/4
I(SCC: l“l)d‘]= % - a[lanl—l]:
0

4

e e

(CBSE 2008, 6M|

(1)

w (1]

(1)

(1

(1]

(CBSE 2008, 6M]

_—
—
—

48

Scanned with CamScanner

i — . ———— R — o By, o

| RS O—



- -

—

—

m Ik BUAL A\ Koo\ EE{Adhanced] | Erthusiont \Mosha  Shiw | Bocs o Mamme i\ SHEFT 2101 nmgeole \Eng pa &

T T T
2l =——=| log cosec(x +—J—‘cot(x +‘—J
22 - 4)— U 4

N
N

—log

n
=—[Iog

s
SEC— + tan.—|
& -4

log|cosec| —+— |—cot
n 2 4 v 4

n n
cosec——cot —
4

n
—log|cosec i —cot

L3
Jé
0

|

Q2

n n
[ COSCC(;*—XJ =secx and COI(5+X)= —tan X]

21 =—[log'\/—+l|—log|\/_

|~/5+||
T

|

L e e e e o =t = B 2l g SRl g A g = =l p 250y S gy Sl il = S IS P gl geeg oo g flp S e 0l e B
91 21,‘)
Integrals
n
] - h ¥ 2 - "tpﬂp
) 6" cosx+sinxdx """ - / “éeO(’ )
) b [oe” ot
On adding (1) and (2), we get ,W?'\COB
By x+:—x \SmSGCJC-
A= | —=—dx
Jsinx+cosx -
™ dx - R
2 ~2 jsmx+c:osx "‘ i
\- 0 \j.--~ i "/r)
__l_dx ( V ‘f:'ﬂm
A== | :
2: L inx+»l—cosx
BIrAG P1v (A8
x/2
el o
2V2 cOs — si i ‘ 4
n X +sin ~-cos X , 1S |
12 - ( >\C \\V/’
9N = b I dx ‘ \/‘j ‘ i
- 2B

(1]

49
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Mathematics
X V2+1 N2+ l:
:1 S o l\\\‘ —p———— g ;
22 T [V2-1 2+

Sol.

T~

Sol.

A= ——logt—L=—— 2log|[vV2 4 1\
N2 | ’-li 22
|
s g B
I= lk“’k\ +l)
g | bl
=\

x dx

Eyaluate : - ” S
, g7 Cos” X+b sin" X

) xdx
1=
§ a7 Cos” X+b7sin” X é,

! (m=x)dx
I= .[- SR
Ja cos” x+b7sin” x

b 4

mtdx

2l = 2 hi b) X bl
5@ cos”X+bsin”x

n] dx
g 2 o) S P 3
2 Ja cos” x+b sin"x

2 A

dx ‘-

x2 B ) " R
a“cos” x+bsin”x

=

oA

Q'__.I

Sl
dividing by cos’x- -

sec xdx
I—nj g
a’+b’tan’ x

Let tanx =t T 9
= sec’ xdx =dt . Qﬁ@

6x+7

valuate : I \/(—"__5—)("—4_

f 6x +7 [ ox+7

[(x=5)(x—4) 4= 1 e -9x+20

(1]

[CBSE 2009, 6M]

(By property] [/(x)dx = [f(a =x)dx ()

(1]

(By property] [ F(x)dx =2 [f(x)dx (]

0

if f(2a-x)= f(x)

(1]

(1]

E1 2101 Integrala\Eng psS

(1]

[CBSE 2011, 6M]

m Nodn06 \BOAG Ar\Kota)
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w Integrals

d
Let ON+7=) —(x*-09x
™ X+20)+p
OX +7=2Ax -9 +
= A=3 T=p-9) =u =34 (2]
3(2x-9) 1

= e f( I8 .
X - =
2 4

9 2
X—-2—+\/x'-9x+20 +c

|
= |—=dt+34]
[ERge

(1]
=6t + 34.log |x —-?h/x: -9x +20|+c¢
=6Vx" -9x +20 +34 log x—§+\/x’—9x+20 +C (2]
xsin ' x
_45._Mualuate ;| —dx g n [CBSE 2012, 6M]
=" i
|
Sol. Letf= [FoXdx
l-x~
Put sin"'x = t = x = sint _ (1]
= dx = costdt
i = —lsm[1 x costdt
\/I—sin'l
| = flsintdl (1]
Integrating by parts
= Isinldt - J(%xfsinld!)dt [1]
i =1 X~ Ccost — Il x —cost dt =—tcost + |costdt = - tcost + sint + C (1]
E \
! I[=-Jl-x*sin"x +x + C
’ J=x-|I-x*sin"'x + C . [2]
(46, Bvaluate : [—X 1 g [CBSE 2012, 6M]
' (x=1)"(x+3)
é 2 l |
¢ Sol.-We have, | = I——x,4'— dx
4 (x=1)"(x+3)
‘
H 2
§ Let X +1 = A + B + ¢ (l) [1]
?

(x=1*(x+3) x-1 (x-1? x+3

51
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) ALLEN
=i CAREER INSTITUTE

= x2+l=A(x—1)(x+3)+B(x+3)+C(x—l)z--'(ii)
Putting x =1 = 01i.e. x = | in (ii), we get

2=4B =5 B=—l-
2

Putting x + 3 =0 i.e. x = -3 in (i), we get

10=16C = C= 3
Equating the coefficients of x* on both sides of the identity (ii), we get
|=A+C= A_I-C-l—E 3
8 8
Substituting the values of A, B and C in (i), we get
x2+l =§' 1 +l' 1 2+§(x+3)
(x=-D*(x+3) 8 x-1 2 (x-1)° 8
Xx“+1 3 5¢ 1
e e e L L. x+2 f——dx
:. : j(x-l)z(x+3) 8I 1 j(x 1) 8J.x+3
=> = 1 +
8 2(x-=1)

/ 1
47. Aluate ;. |——————dx
\/E/ f(:os“x+sm"x
dx
S e
J.cos‘x+sm“x /
|
— i
_ [cos’x
| +tan’ x

3 J'sec xsec’ xdx
1+tan®* x

_ (I+tan” x)sec’ xdx

I +tan” x
puttanx =t = sec’x dx =dt

I(Ht )dt
[+t
(.l: +l)dl
o I_Ll___ {dividing each by *}
—+t* L 4t)
t (t—lM
1 it Lot
o | |
(H(Z]dl H 1 ) g Badeds
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Integrals
|
= Ll + —l—:Wdl =dz 12) 5
- dz | I.
= [—— ' +C |
TLora N N i
—=[an “ t lW+C '1
N - N2 & l ;
o} - et Gy i
=—=1lan —_Lmnx— +C |
v2 V2 tan x |
_ 1 [tanx-cotx
_\—St.ln L——T—).FC (2]
"’\
48. Btaluate: [(veotx +Vtanx)dx [CBSE 2014, 6M]
// ) e
~ Sol. Letlz_[\x’cotx“/m)dx : \ - Jons
"Sin X +CosX
= | —pe———diX . 3
J Jsin xcosx W" & 2
’ Ll
=V5J Sin X +Cos X _ dx 2
\/l—(sinx—cosx)'
Put sinx — cosx =t
(cosx + sinx)dx = dt
_\/_J :
Ji-& [2]
—\/-) sin [l]
=\/§[sin"(sinx—cosx)] +C 2]
Aliter :
We have [ = J.[ cot X ++/tan x}dx= '[\}tan X (1+cot x)dx
r Put tanx = t3, so that sec’xdx = 2tdt
i or dx = tha (1]
i N 1+t
g
Th 1=t dt
e" J ( ) 1+t
( ! (l+l) L!+{]dl
C+l) D v
=2 =2 =3 2]
E U +1 ( B 1 ) ( l)
i U+, t- | +2
3 t° t
E
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il deininan

E

Pul l—r=y, 50 that (l+i,Jdl=dy.Thcn

_+(\/§)_—\/_ldnl\/— ‘/5

)
[_..-
+C=+2tan" +C

(1]

2 tan "' i +C= \/—t [ldnx—lJJrC [2]
Ji J2 tan
b [CBSE 2014, 6M]
|
sin' x +sin’ x cos’ x + cos* x % Moy
. Ve
Sol. I= dx -
2 Isin‘x+sin2xcoszx+cos‘x
[ sec” x(1 + tan” x) 2
1=J . Sy S (Put tanx =t, sec’x dx =dt) (1]
I [ (d4:t%)
Jttxtt41
~ /2
| i)
il
s e
5
(1+1/t%) [ I ( 1) J
I[= Putt—==u|l4+="]dt =du 2V,
M=t + (Y t i
-[u +(\/—)
St WS
V3 3 o
I &y lanzx—lJ i
| = | o . ;
J3 N (\/itanx (2%]

NCERT IMPORTANT QUESTIONS

Examples 4, 6(ii), 10(ii), 12, 15, 21, 22(ii), 26, 30, 32, 36, 39, 40, 43
Exercise # 7.2 24, 36, 37, 38
Exercise # 7.3 14, 19, 22
Exercise # 7.4 715, 19
Exercise # 7.5 6,9, 12 16,21
Exercise # 7.6 6, ¥0..18,.20,.22
Exercise # 7.7 5,9
Exercise # 7.8 0
Exercise # 7.9 18
Exercise # 7.10 8,.9,10
Exercise # 7.11 8.9.12,'16. 19

Miscellaneous Exercise

3, 10, 18. 19,21, 24,31, 33, 40. 43. 44
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