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ds 200 R
dr ~ r—2

d’S 400

d-r_z = ra + 47C

as _

dr =
200
= dnr = —-
= 4nrd = 200

INDEFINITE INTEGRALS

mmn#/| IMPORTANT FORMULAE /)

n
o Ix"dx: il for(n#-1)
n+1
1
—dx =1 1.dx =
JZdx=1og |x| J1de=2x
Jsinxdx =—cosx J.cosx dx = sin x
Jseczxdx=tanx Jcoseczxdx=—cotx

fsecx tan x dx = sec x jcosec x cot x dx = — cosec x

fe"dx=ex jaxdx=10:7
f Lias sin"lx J‘%dx =tanlx

J1 =22 1+x

J. ) dx = sec! x Itanxdx:log]secxl
xRl

jcotxdx:log | sin x|
fsecxdx:log |secx + tan x|

jcosec x dx = log |cosec x — cot x|

f(x) A 1 1 x—a

If(x) dx = log flx) dex= B0 log n o]
1 1 a+x
Ia2—1'2 dx = oa log A

1 1 x 1 ) (xj

T T .£7=—' -1 — R — =sin~l | —

a‘2+:c2” 5 tan (a)j ,_az_xz dx =sin a

I Zeurng % =log |x + Ja? + 2 |
J__l_;.dx =log |x+ ixz_az I

% —a
=i i 2
JJaZ ~x%dx = ;C \/az - x2 +% sin™! (2)

j\/a2+x2dx = ;\/a2+x2+a72log |x + \/a? + x2 |

I .9c2—a2dx=326\/x2—a2——2

az log |[x+ [x* —a? |

o [ifx)+ gwldr = [f(x)dx + [g(x) dx
® [cf)dx = e f(x) dx

o f f(x).gx)dx=f (x).J.‘g(x) dx —J (;_x i (x)) U g(x) dx) dx
Partial fractions

fx) A B
(x—a)(x—b)=x—a+x—b [degree of £ (x) < 1]
fx) 3 A 4 B 5 C

k-—a)x-b)(x-¢c) " x—a x-b x—c
[degree of f(x) < 2]
f(x) A B C
(x—a)z(x—b)=x—a+(x—a)2+x—b
[degree of f(x) < 2]

flx) A B o C ¥ D
x-aP(x-6) = x-a (x — a)? (x—a)P x-0

[degree of £ (x) < 3]

[(x) A Bx +C
(x—d)(ax® +bx+¢) = x—d ax® + bx + ¢
[degree of £ (x) < 2]

® To finding the value of

dx
: s 2
J.a +bsin®x + ¢ cos? x + d sin x cos x DivVide by cos”x
in numerator and denominator and let tan x = ¢.
s Multiple Choice Questions 722222200
(1 + log x)?
1. = 8%
i

dx = (BSEB, 2010)

1 1
() 3 (1 +logx)®+C (b) 5 (1+logx)®+C
(c) log (1 + log x) (d) none of these

08 21
2. [—22F gy . (BSEB, 2011)
(8in x + cos x)*
(a) L ) +C (b) log (sin x + cos x) + C

Sin x + cos x
1

(c) log |sinx —cosx| + C (d)m
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.

L% s

=

10.

11.

12.

Y
1+sinx

(a)tanx —secx + C
(e)secx + tanx + C

xe
) J.(1 + x)?

X

(a) &
X+

+C

ex

(x + 1) 2

1
'['J:Z (xﬂl 4 1)3}'-‘1 dx =

1 VA
(a) — 1+—4'] +C
x
Y
(c)(l——4) +C
x

1-sinx
J 2 =
cos” x

(c) —

(a)tanx —secx + C
(c) sec x — tanx+Cl

Jlog x dx =

(a) x (log x — 1)+C
(c)xlogx +C

|

(a)tant(x+1)+C
(©)sin x+1)+C

+2x+2

IIOxQ +10% log, 10:
% +10*

(a) @ +10%)1+C
©x°+10°F+C

3 3
Jx2 e* cos (ex )dx =

(a) sin (exg) +C

(c)— %sip (ex3)+ C

j1.dx=

@x+k
A

(c) x_ +k

J-da
(a) J_ +k

©x+k

(b)secx —tanx + C
(d) none of these

bex+1)+C
ex

(d)1+x2 +C

(b) ot + D 4 C

1 \¥4
(d) - (1 + —z) +C
x

(b)tanx + secx + C
(d) none of these

(b)x Jogx+1)+C
dx(1-logx)+C

(b) tan! (x +2) + C
(dsintx+2)+C

(b) 10 -x°+ C
(d) log (x1° + 10%) + C

(b) % sin () + ¢

@ 3sin (@) + 0

(BSEB, 2015)
(b)1l+k

(dlogx+ £
(BSEB, 2015)
(b) 2Jx +k

2
(d) 3 2+ k

13, x>a [, = (BSEB, 2015)
X —a
(a), S ~lhe et (b)—lgx+a k
2a x+a

1
(c) — log -a®)+k (d) log (x+ fx2 _g2 ) +k

Ans. 1. (a), 2. (b), 3. (a), 4. (a), 5. (a), 6. (a), 7. (a), 8. (a),
9. (d), 10. (b), 11. (a), 12. (b), 13. (a).

> Very Short Answer Type Questions 22220004

sec? (log x)

Q. 1. Evaluate : | dx. (BSEB,2013)

2
Isec (log x) e

Solution : I=
x
i 1
(Putlogx =¢; .. 2 dx = dt)
I= fsec?t dt
= I=tant+C
= I = tan (logx) + C
d
Q. 2. J.E (log*) dx = ....... + k, where k is a
constant. (BSEB, 2014)

- d
Solution : I = J'a (log®) dx

= log* + &, where & is a constant.
Q. 3. Write the value of [sec xdx. (BSEB,2014)

Solution : Isec xdx =log (secx + tan x) + C

' ‘ 1
Q. 4. Find anti-derivative of (\/; + ﬁ) :

(USEB, 2014)

1
Solution : = J ( X+ ﬁ) dx

Il
B
&

=

&

2
= —3'x3/2 +9Jx +C
, 1
Q. 5. Write the anti-derivative of (3& + ﬁ)
' (CBSE, 2014)

Solution : = J (3\/; + —\/1=) dx
x

= 3‘[\/3_6 dx + Ix'mdx




[ et B

TTC MUJeeUs (MOUEL T UuEr \IV1dUISHIEALICS ALl

LBt
R TR T
= 2x3/2 2x1/2 + C

+C

sm x

Q. 6. Evaluate _[ AT

[AI CBSE, 2014 (Comptt.)]

. 6
- r8in’x

I= J s dx
- “cos” x

Solution :

= Jta_ne x sec® x dx
(Put tan x =¢; .-, sec? x dx = dt)
[£8 at

1l

t7
—g=uig
7+

tan” x
- +C
=y

sm X - COS X

Q 1 Fmd ". s1n xcos x

[CBSE, 2014 (Comptt.)]
gin? x — cos® x
foopeld oo -

2

Ylution : ;
So sin? x cos? x

= J'(seczfx — cosee? x) dx
= tanx +cotx +C
-1

Q. 8. Evaluate : I 5, d. ' (BSER, 2014)
. e 1
Solution : I= Im dx
4 J~e —-e”
e +e*
[Put €* + ™ =t 4" — ™) dx = dt]
ra &
t
=logt+C
=log*+e™) +C
1
Q. 9. Evaluate : J? dx (JAC, 2013)
1
Solution : I= j;z- dx
—2+1
X !
=g t’
=-——+C

Q. 10. Evaluate : |5 - 4% - x* dx. (BSER, 2013)

Solution :

2

1
E (x + 2)

l(x+2)

ot )
Q. 11. Evaluate : j dx.

Solution :

=
=

Q. 12. Evaluate : jas log a® g,

Solution :

I=[\5-4x-x®dx

= [\5- (2 +4n) dx
='[J5—(x2+4x+4)+4 dx
= [J9-(?+4x+4) dx
=1} 32-(x+2)5dx

(x+2)2 + = 32s1n (x»+2) +C

3
9 + 2
5—4.7(:—952 + '2- gin~! (x3 ) +C
an lx 1 ¥
) _(BS_EB, 2014)
- etan 1y
L= Jf'(1+x %) et ‘
| 1
(Puttanlx=1,. “le a2 dx=dl)
I= _[et dt
I=¢+C
I=e% .
(BSER, 2013)

I= J'a3logaxdx
- :"anlogadx
;ja3l;>gaxdx
= J'a'A"dx,where-A= 3loga

- Jat 2L %J‘a‘dt

DU A= £ 43 A'de=tt: | dx———)

a

log a w&

> =

o~

AT e
= 3(log @)’ T

an

= 3(log a)?
as log ax
= 3(log a)?

a3x loga

= 3(log a)®

L
Q

a3 log o*
=g (log @) G




Q. 13. Evaluate : Jm dx. " (JAC, 2013)
S

1= J—i—dx

Solution :
1+cosx

i

1
I
—
wn
(¢
(£}

Isec2tdt
=tant+C

x
=tan§+C

Q. 14. Evaluate : [tan*x dx. (JAC, 2013)
I= J'tan4 x dx

= Jtanzxtanzx dx

Solution :

= J.tanzx (sec® x — 1) dx
= jtan2xsec2xdx— J.tanzxdx
Itan x sec? x dx — I(sec x—1dx

tan® x

—(tanx-x)+C

(Putting tan x = ¢ in I integral)
= %ta.nax—tanx+x +C
cos (log x)

x
I= jcos (log x)

x

Q. 15. Evaluate : j (JAC, 2014)
Solution :

(Putlogx =t¢, .. L dx =dt)
x

Icos tdt

sint +C
sin (log x) + C

cos 2x - cos 20

Q. 16. Evaluate : I COS X — COS O, dx

(AI CBSE, 2013)

Solution : I = j cos 2x — cos 2 dx
oS X — COS O,

I

(2cos?x—1)—(2cosa—1)
J dx
€OS X — COS O

9 J(g)s_x—-cos o) (cos x + cos oc)d

COS X — COSs O

2 j(cosx+cos o) dx
2(sinx+xcosa)+C

S rmmarE ¥ A AR vY A A f g g ——

Sll‘l X + (.',OS6 x

Sll'l X (!OS2 X

Q. 1. Evaluate : j dx . (CBSE, 2014)

sin® x + cos® x
I= .[ 2 5 dx

Solution : —_—
sin“x cos®x .

(sin® x + cos? x)° — 3 sin®
= jx cos? x (sin? x + cos® x)

sin? x cos® x

. J-l 3s1n2xcos2xdx

SlIl2 X COS x

= I[%—ﬂdx

sSin” X Cos™ X
sin? x + cos® x

ol | sy patatd L
sin” x cos” x

= j(sec2x+ cosec’x — 3) dx
=tanx— cotx —3x +C

Q.2.Evaluate: |- d .(BSER, 2014)
\/sm xsin (x + a)
el
Solution : I= _[ ‘ :
= 3 . . .
\/.:m x 8in (x + a)
Jein x

dx

\/Sin'i xsin(x+a)

=_[ 1 d 'smx e
sin? x sin (x + @)

sin (x + a)
Put Sin x =t
ginxcos(x+a)—sin (x + @) cos & di =di
sin® x R
sin x
= - dx = dit
sin®x
1 1
= —5— dx =— — dt
sin” x gin a
I=— —dt
sin a -[
= 2,\/2 + C
" sine
sin (x + a)
:__2 sm.a. aJ+C
sin a sin x
x
Q. 3. Evaluate: | T (JAC, 2014)
Solution : j
J‘S 4e
(Put e“=t, .. &dx =dt)



dt
J.\H" — (% + 4t + 4)3

.
IJ —(t + 2)

B ‘[,/3’*-(”2)2

= -1 (t_“-z) C
sin™ 3 +

= Sin_l ('e 3+2J+C

COS X
Q. 4. Integrate the function (1 -sin x) (2 -sin x)

with respect to x. (USEB, 2013)
Solution :

Co8S X
I= i sn2@ _smo®
(Put sinx =¢, .. cos x dx = dt)

I__d‘___
I=la"pney

_I(————Jdt

(Resolving integrand into partial fraction)
=-log(1-¢)+log(2-t)+C

2t
=log 77, +C

2—-sinx
= log —1—sinx +C

Q. 5. Evaluate : jw dx .
sin (x + a)

, Jsin(x—a)
sin (x + a)
(Putx+a=t=x=t-aq, .
Is1n(t—2a)
sin ¢

(CBSE, 2013)

Solution :
. dx =dt)

J-sm t cos 2a — cos t sin 2a
= sin ¢

= j(cos 2a — sin 2a cot t) dt

dt

cos 2a Jdt —sin 2a fcot tdt

cos 2a (¢) — sin 2a log sin ¢ + C
= (x +a) cos 2a ~ sin 2a log sin (x + a) + C

2
Q.6.Evaluate: | dx . (CBSE, 2013)

x

*x2+4) (% +9)

x2

d
) irg

=J-_‘_1.>1 +2 1 dx
5x2+4 54249

(Resolving the integrand into partial fraction)

Solution :1 = f

I}
|
|
+
©
B
=
TN
| &
~
+
| eo
o+
&
=]
o
!
~—
+
Q

22 +1
(2 + 4) (x2 + 25)

Q. 7. Evaluate : f

(CBSE, 2013)
x?+1
: > dx
(x* + 4) (x° + 25)

Solution :I = ,[

1
- J[-1 | ax
7Tx%+4 7 x%+25 )
(Resolving the integrand into partial fraction)

:—_Ix +22 ?J.xz+52

11, ,(x) 81 (x)
et Zl+ =.=ta +C
7 gtn (2) 75 5

1, _i(x 8 1 x

14 1(§)+£tanl(3)+c
2x% +1

x2(x? + 4)
2x% +1
x2 (2% +4)

1 1 7 1
BT T A S Y
4 x* 4 x°4+4

(Resolving the integrand into partial fraction)

|

|

|
o
o
=}

Q. 8. Evaluate : J. (CBSE, 2013)

Solution : I=

1.1
=Z'[x_2dx '|‘2+22
=] _i+z lt (f) +C
4x 42 2
=—i+ztan‘1(£)+0
4x 8 2
Q. 9. Evaluate : jx &' (AI CBSE, 2013)
Solution : iy
olution : = i+ 3
-] LA
x°(x® + 3)
1
(Put 25 = ¢, .. 5x* dx =dt, .. x*dx = Edt)
1 odb
t(t+3)

L1161 Ldt
5°3 t+3

—5{logt—log(t+3)}+C




+C

= log
15 g't+3

5
llog ad

15 %8 53 *°

Q. 10. Evaluate : | (AI CBSE, 2013)

_dx
x(x®+8)°

dx
Solution : I= _[1 (=° + 8) dx
_[" x* "
=1 '.'.-'f (x3 + 8)

, s 1
(Putx®=t, . 3x2dx=dt, - x>dx = 3 dr)

__-[t(t+8)

11,1 1
=S | P
'38'[(1: t+8) +C
- L ogt-logt+8)+C
T gq POBTTO8

1 i

I

—ﬁlogx3+8+c

x3

1 , BT
=3 log (3 + 87 +C

dx

Q. 11, Evaluate : J.x @B+

(AI CBSE, 2013)

dx
Solution : I-= _[ @+ 1) dx

x(x” 4+ 1

. dt
(Putx®=t, = 3’ dx =dt = x> dx = —3—)

J‘t(zf,‘+1)

_I( Hl]

g{logt—log(t+1)}+C
t

log el +C
3

log N +C

X
lo ___+C
g (x® + Y3

Wl W

Q. 12. Evaluate : J

Solution : - I= j <+

Q. 13. Evaluate : j

Solution : I=" I

Q. 14. Evaluate : j

x% +1)(x? +4)
(CBSE, 2013, 14 (Comptt.)]

x2

2rl2ed)

1 1 4 1
= -z -+ —. dx
'I[ 3x%+1 3x2+22)

(Resolving the integrand into partial fraction)

1 41 X
= -1 e -1
= 3tan x+3.2tanv 2+C
1 2 x
R -1 < a X
= 3t.a.n x+3tan 2+C
x2exel

(x +2) (»? +1)""
[CBSE, 2013 (Compit.)]

2 rx+1
(x+2)(x2+1)dx

=J5. 42 241 @
(Resolving the integrand into partial fraction)
1 3 2x 1
== + +
5J{x+2 x? +1 x2+1}djlc
1
g[3log(x+2)+log(x2+1)
+tanlx] +C

&8
(x+2)(x2 +4)
[CBSE, 2013 (Comptt.)]

Solution :

8

L j(x+2)(x2+4)dx

_J-( 1 x+2)dx
x+2 x“+4

(Resolving the 1ntegrand into partm] fraction)

1
=jx+2 _.2x+4 212

=log(x +2)- 5 log (x? + 4) + tan™ % +C

Q. 15. Evaluate : Jsin x sin 2x sin 3x dx .

(CBSE, Delhi, 2012)

Solution : We have

_[sin x sin 2x sin 3x dx
1 . . .
= EJ.(Z sin x sin 3x) sin 2x dx
1 .
= EJ(_ cos 4x + cos 2x) sin 2x dx

= %J-(— 2cos? 2x + 1+ cos 2x) sin 2 dx

= —jcos2 2x sin 2x dx + %Jsin2xdx



+ ;jcostsinzxdx

_1c0s32x Lcos2x _l_cos 2x
2 3 2.2 2.2 2

% cos® 2x — % cos 2x — % cos? 2x + C
sin”Jx - cos™'Vx
sin'J/x + cos™Vx dx; x € [0, 1),
[AI CBSE, 2014 (Comptt.)]
sin! Vx — cos™ Vx
n J.sm 1 Jx + cos™ 1\/—dx

sin™!Jx — (g —sin™! \/;)
. /2

+C

Q. 16. Find |

Solution :

dx

T
(o sin'O+coslO= 5)

% j(2 sin~!x — g) dx
% J'sin‘1 Jx dx - _[1 dx

I

4
. Il—x+C
T

where I1 J.sin_l Jx dx
(Put x = sin% 8 = dx = 2 sin 0 cos 0 d0)

= j sin™! (sin ) 2 sin 0 cos 6 d6

= je sin 20 d0
cos 29)

(52

—0 cos 20 sin 20
2 T4
1

—59(1-2sin?e)+ % (2 sin 6 cos 6)

1 1
=75 sin~tVx (1—2x) + 5\/; cos (sint/x)
s I= 4 [—%(1—230 sin’lx/;+%\/;cos (sin‘1 \/;)}—x +C

T
x cos M (x)
Q.17. Fmdj \/__ dx. [AI CBSE, 2014 (Comptt.)]
x cos ™} (x)
Solution : I= 1 42 dx
—x

1
(Putcosx=0=x=cos 9, .. _ ll—xz dx = de)
= — Jcose 9 4o

—[0sin08—-(1sin06d0)] +C
—0sin®—cos0+C

Y

e AV

= Jl——?cos'lx;ab‘+c
w Long Answer Type Questions 200000000
Q. 1. Evaluate : [(x - 3) /x? + 3x - 18 dx.
(CBSE, 2013)
Solution : I = f(x -3 J:tT-l- 3% — 18 dx

s v

A \I.A.—'.L

d ,
Let x-3=A— x?+3x—18)+B
dx

= x—-3=A@x+3)+B
= x—-3 = 2Ax+(3A+B)
Comparing the coefficients, we get

2A = 1
3A+B= -3
1 9
= A= 3 B= —5
1
1= EJ—(x +3x-18) /x? + 3x— 18 dx

_EJ'\/.::2+3x—18dx

9
= 211_512

d e
where I, J‘a (x? + 3x — 18). ,j;\."2 +3x —18 dx

J@x+8) [+7+ 3518 dx
(Putx®+3x - 18 =t = (2x + 8) dx = dt)
= [Vtat
£3/2

=3/—2+C1

—
1]

2

iy 1)
= 3t +C1

2 5 3/2
= g(x + 3x — 18)%“ + C
I\/x2+3x—18dx

=
I

and

J‘Jx2+39’c+%—18—2 dx

. N )2
(o2l (=3 -
- 3

——;-( ) og{x+3+\/x+—

92
ks

TN

D=
MIOQ

DN o
~—
to
|
/—\
Do | O
~
—
+
@)
o

81

81, {2x+3

2—+er +3x 18} C2




lzr+i‘
2 4

J;7c2 +3x-18 ——Séllog{2x2+3 +\/x2 +3x—18}:| +C2

I= ;[ (% + 3x — 18)3/2+4}

oo}b-l

(x® + 3x — 18)%2 — (2x +3)

[x? + 3% —18 + %log {2x2+3 +Jx? +3x—18}

=

+C,
C, 9GC,
where C = 2 2
I 1-sinx "
Q. 2. Evaluate l+cosx © dx
[CBSE, 2013 (Comptt.)]
1 —sin x
. /2
Solution : I= _[ ipr— dx
Jcos?' = + sin® ¥_ 2 sin x cos =
= 2 2 2 2 e—x/Z dx
cos? g + sin? g + cos? % — sin? %
x . x
cos — — gin =
= J‘_Z_x_z._e—xm dx
2 cos? 2
(2 : —x/2
=1J- e _dx_ljsecx/Ztanx/Ze dx
27 cos x/2 2 II I

1 /2 l l: -x/2 (2 E)
Ej'secx/Ze dx—2 e sec g

—J e /2 (— —;—)[2 sec g) dx:l

=—e"‘/2sec-;-+C
S5x -2
Q. 3. Evaluate : '[1+2x+3x2 dx.
[CBSE, 2014 (Comptt.)]
. J‘ bx —~ 2
Solution : I 1+2x+3x2dx
5 5
—6x+2)-2-=
) 6(x ) 3
3x%+2x+1
__I 6x + 2 l_l_J‘ 1
3x2 +2x+1 37322 +2x+1
11 1
= 10g(3x +2x+1)—? o qdx
+ —
x 3oc+3
5 11 1
=—log(3x2+2x+1)——.|" 2 dx
6 9 ( 1) 1 1
x+=| +>=-=
3 3 9

5 11 1
= log(3x2+2x+1)——_[—' S

6 9 2 2
J3 3
1\
5 11 1 *+3
=— | 3x22x1————t*'1 +C
6og( +2¢+1) [2. an )/_5
3

5 dx +1

c log(3x2+2x+1) 3J_ tan™! ( NG ) +C

Q. 4. Evaluate : I(Jcot x + \/tan x)dx.

[AI CBSE, 2013; CBSE, 2014 (Comptt.))

=J(M+J—taTx)dx
=J'\/m (1 + cot x) dx

)_dx
tan x
(Put tan x = % = sec? x dx = 2¢t dt;

20dt  2tdt  2tdt

= )
sec?x 1+tan2x 1+¢4

I_.th[ Jztdt

1+
2J-t +1dt
s =

Solution :

= '[ tanx(1+

sdx =

%

o |
- 5 ) .
= f9 tan [ ;—2:.}+(
tanx -1

= J2 tan™ [W] +C

1

Q. 5. Evaluate : I sin’x + sin’x cos®x + cos’x I

(AICBSE, 2014)




1
4

Solution : x cos® x + cos x

sin* x + sin

sec4 X

1+ tan®x + tan xdx

2
se02 X sec2 X

1=
Sk
j1+tan2x+tan4xdx

(1 + tan? x) sec_x

dx
1+ tan?x + tan®«x

(Put tan x = ¢t = sec? x dx = df)
J' ].+t2

1+2 4420

= [—5F— a
t?+5+1

(Put £ —

I
o
o]
e
=

|
@

=

o]

!3
Fr———
K]
E
=
C_,

O

Q. 6.Evaluate: | dx. (AI CBSE, 2014)

COS X + Sll‘l x

I:J-il —— dx

cos’ x +sin? x

2 2
J‘S(‘lj X s5ec X

Solution :

1+ Lun X

1+ tan® x dx

J-(l + tan? x) sec? x

1+tan®x dx
(Put tan x = t = sec® x dx = dt)
1+¢2
.[ £ dt

1+¢

1 . 1
[Putt—;:z:(l"‘t—Q)dt—dz]
J' dZ
Y2249
I dz
22 + (J/2)?
1 z
= — tan! = +C
NG V2
1
1 _lt—'
= —tant' ! 4+C
2 V2
1 2_
= — tan! {_L + C
2 V2t
1 l I'L'an!x—l. L C
= — an E— . s
J2 J2 tan x
x+2
Q. 7. Evaluate : | —=—-— dx.(AICBSE, 5014)
x +5x +6
x+ 2
Solution : I= e dx
\/x +5x+6
d
Let x+2=Aa(x2+5x+6)+B
= x+2=A@x+5+8B
= x+ 2 =2Ax+(5A + B)
Comparing the coefficients, we get
2A =1
5A+B=2
1 1
= A= 2’B—_§
1 2x + 5 1 Iy
1= [ - e —
27 [x* +5x+6 27 Jx* +5x+6
=1 - L
where I1 = 1 - 2x_+5 —dx
27 .1. " +b5x+6
[Put x2 +b5x+6=t=2x+5)dx =di]
E i
29t
= Jt +C,

v’lxz +5x+6 + C1

|}




1
and 8 = 5
2 2J‘Jx +5x+6
_lf _
2 x +5x+§+6—§
v 4 4
=1 g
T 9 2 N2
90
AN 2
1 O
= 5 log {x+—+\/ x+§J —(—J ] +C,
1 5 |4
-=5log{x+§+\fxz+5x+6}-|-_C2

; 1
I= x*+5x+6 +C - o log
5 2 .
{x+§+,!x +5x+6}—C2

~ 1
= \/x2+5x+6 ——log

{x+g+w +5x+—e} c
where C=C -C

17 V2
Q.8 Evaluate: [—“*2 gy (AICBSE, 2013)
x“+2x+3
Solution : I = < +—2 — dx
\/x +2x+3
= J- L-I— I i|: ;‘f'l
\/;1‘3 + 2x + 3
x+1 1
:J‘ .—,1 —u’_r+J. v—z——dx
J.T" 4 2% -+ 3 \/x +2x+ 3
- II + I, (say)
x4+
wl.ere I] = _[ —— dx
J:r" + 2x 4+ 3
(Putx® + 2x + 3=t = (2 + 2) dx = dt
=2@x+Dde=dt=(x+1dx= % dt)
1¢dt
=317
1.2 &
212 T™
= Jt+C,
= [x* +2x+3 +C,
1
and I2 = —— dx
\,’fxz +2x+3
1

Jox + 1% + (V2

= log {(x D+ Jx+ 1%+ (22] +C,

= log {(x +1)+ -\r';.r"'! + 2x + 3 F +C,

~I= [x*+2x+3+C, +log {(x +1)+ \,"II.\‘.I'E-+ 2x + 3]- +C,

= \x2_+ 2x+3 + log {(x FD+ Jx?+2x + 3} +C
where C = C,+C, |

Q. 9. Evaluate : _[
Vy1- x?

(CBSE, Outside Delhi, 2012; USEB, 2014)

I— jx51n x

fia

Solution : Let

Putting sinlx =¢
then 1 ) dx = dt
andalso ' x =sint

1= [tsintdt

Now integrating by parts, we get
I=t¢t(-cost)-— J.l.(_—cost)dt +C

=—tcost+ jcostdt +C
=—tcost+sint+C

= =sinx.\1-x2 +x+C

S5x -2

Q. 10.Evaluate: [—~-"_dx. (CBSE, 2013)
‘ 1+2x+ 3x
bx — 2
Solution : I= J—x—2 dx
1+2x+3x
d .
Let Sx-2=A— (1+2+3)+B
= bx—2=A2+6x)+B
Comparing the coefficients, we get
6A.=5
2A+B=-2
Solving these, we get
5 11
e E B=—3
= (2 +6x) — e
1= 3.
1+2x+3x
5 2+ 6Gx
=~ |=— 5 d
671+ 2x+ 322 d
_up 1

3 71+ 2x + 3x>
g log (1 + 2x + 3x?)

11 1
R e —
9 9 2x 1
Sy
3 3
11 _1

log(l +2x + 3x%) - o



=§1og(1+2x+3x2)—1—1j- —1—_§dx
6 .9 17 (V2
(_j 2
3 l}
F

2 11 1 x+§ C

= = log (1 +2x + 3x%) - = —= tan” +
3 L 3

= = log (1 + 2x + 3x%) l—lxitan‘1 +C
_6 og X 9 .\/_E \/5
3

x+3

Q. 11. Evaluate : j dx. (USEB, 2014)

5 4x+x

x+3

'[J5 4x + x*
_J- x+3

Solution :

—dx
5+x —4x+4 4

=J ... hii—ch‘

x—2
=j7:

y1+(x - 2)?
= j[I +- !31,‘{ where,

5| ———
J1+(x— 27

X¥—=2
—u’x

l JJI F(x —2)°
Putl+x-22=t2=2x-2)dx=2tdt
= (x—2)dx =tdt)

I

¢
- 5 - e
=t+ C1
= \,u'f1_+ (x— 27 + C,
I, = log {x—2+ er_z)z} +C,
1= [i4+(x-2? +C, +5log

{x—2+ xf!5_—4x+x2 }*‘502

= \f"5—4x+x7 +5log

{x—2+\j%—4x+le-} +C
C=C +SC

where

\;x +1[10g(x +1) 2log x]

Q.12. Evaluate : I %
x

[BSER, 2013; AI CBSE, 14 (Comptt.)]

- Ix/xz +1[log (x24+ 1)-2log x 5
X

Solution :

L 1= J\/t—2 log 2 (- ¢) dt

Q. 13. Integrate : [e” cos x dx. (BSEB, 2015)
Solution :
Let 1= je" cos x dx
= I=¢" Icosx dx — {%(ex)'jcosxdk}dx
= I=¢ (~sinx) - [e*(-sinx)dx
= I=-¢sinx+¢ [sinxdx - j{%@x)-
Jsinxdx}dx

= I=—e"sinx+e"cosx—_[e"cosxdx
= I=¢*cosx—€sinx—1
= 21 = ¢ (cos x — sin x)

e* ‘
= I=-§-(cosx—sinx)

ex
.;je" cosxdx = Y (cos x — sin x)

=~ [t*log t*dt
=- [t*21log tdt

#2
-_9 J__ logt dt

o 1
£ 1 }
=-2|logt——-|=.—dt
[°g R
=-Z Plogt+ = [P dt
t3
=—=flogt+ =~ +C

[

3

2 1)¥2 \/_-1 2( 1)3/2
=—=|1+— 1+ 5 +=|1+—

3( xz) log . +9 p +C

2 1Y2 1 / 1

3(1+x2) 3 0g 2 +C




Q. 14. Evaluate : [ /1. + coa2a dx (Raj. Board, 2015)
Solution : I J1+ cos 2x dx

= [V2cos? x dx

=2 I cosxdx

= J2 sinx+C

dx
Q. 15. Evaluate : | To e, o7 (RajBoard,2015)
+8x—ux

Solution:f—g\/—%——z
+ox—x
_ ; dx
_j\/(r —8x-9) JJ{x“ 8x+16-25)
dx
B \/ [a-2?-5%] '[\/ 2 _(x—4)®

= gin~! (x;4) +C
Q. 16. Evaluate : ‘[xtan_1 xdx (Raj. Board, 2015)
Solution : Ix tan™! xdx

1t
%
=+
g|
-
r
|
~—
[y
l B
[+
[y
~——
&

) tan™! x’—’ % (x~tanlx)+C

(x +1)
(x+1)2

(x?+1) ( 2% ]
: = le*|1- dx
¢ (x+1)2dx Je (x+1)?%

Q. 17. Evaluate : j e

dx (JAC, 2015)

Solution : I

_Iexdx Zfe o +1)2dx
Jcx+1 1
S e

-1
—e —2 J.e {x+1 (x+,1)2}dx
=" -2 {Je"-mdx—je"

. [x+1e | TiiF

1 i dx}
(x+1)
e’dx—J'e"

1 dx]
(x+ 1)

1 1 1
e’ +|e* dx—|e* dx
=€ - 2[x+1 Je x+1)? Je G+ 12 }*C

ex

x+1

=" -2 +C

tan lx

Q. 18. Evaluate : j ——dw (JAC, 2015)
tan lx
Solution : f dx
. 1+x2
Let tan"lx =t = s dx = dt
1+x
= j e'dx
=e'+C
- etan—lx +C
Q. 19. Integrate the function :
2 (USEB, 2015)
1+x
. 2%
Solution : J. 7 dx
1+x
Let l1+x*=t=2dx=dt
= '[1 dx
4
=logt+C
=log (1 +x)?+C
w/ NCERT QUESTIONS /7777777
sec’® x

Q. 1. Evaluate : Im

(CBSE Delhi, 2011; BSER, 2014)
Solution :

sec? x sin? x
J 5— dx = I 5— dx
cosec” x cos” x

. J.tanz X dx

= f(seczx -1) dx
=tanx—-x+C
1
cos (x -~a).cos(x-b) dx.
(x - b)
cos (x — a) cos (x — b)

Q. 2. Evaluate : j

1 J. sin (x ~ a) —
sin (b — a)

Solution : dx

1 -sin (x — a) cos (x—ll)
= sin(b—a) J cos (x — a) cos (x — b)

cos (x — a)sin (x — b)
~ cos (x — a) cos (x — b)

dx

1

= mj{tan(x—a)—tan (x — b))} dx

1
e [ log (sec (x — @)} ~log {secx (x—B))] + C

1 [sec (x — a)]
. log +C

= gin (b — a) sec (x — b)

cos (x—a)} L C

si—n(zz—b) Og{cos(x:b) o




