Mathematics (Part-11) 200 (Ch.03) Integration

—_[ (sec’x — 1) dx

- ,[seczx dx + Idx
= X-—tanx+c Ans.

(xiv) I tan®x dx (Guj. Board 2005, 2007) (Lhr. Board 2011)

,[ (sec®x — 1) dx

,[ sec® X dx—.[dx
tanx —x + ¢ Ans.

EXERCISE 3.3

Evaluate the following integrals.

—2X
o1 | V2
Solution:

j —2X dx

N

-
_[ (4-x3  —2xdx
%
-
1

2

2\/4—x2 +C Ans,

+C

dx
Q.2 I 2+ 4x + 13
Solution:

dx

X2+ 4x + 13
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= dx 1 1 (X
T X +4Ax+4-4+13 o == —1(—)
X dX .f;2+—azdx gan (7] +c
X
B (x+2)2+9
| dx
- (x+27+ )
_ Ll a (X"'Z)
= 3tan 3 ) *¢ Ans.
2
X
0z [z o
Solution:
2
24
4 +x2 X
- [(1-725)a :
- T4+ x2) W 4+ x5\ X
_ Xzi4
—4
_ 4x dx 5 1 R, (5)
= Idx—4,[@2+—xz = x—42tan 5) ¢
= x-2tan? @) +c AnNS
1
Q.4 lenx dx
Solution:
1 . 1 g _
T < TTFOOT ™, F()dx = In [fO)]+
I f(x) = ¢nx
= Jx & 1
= In(Inx) +c Ans. f(x):;
eX
Q5 Iex+3 dx
Solution:
eX
_[ e+ 3 dx
= In(e*+3)+c Ans.
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X+b
Q.6 I , A dx
(x“ + 2bx +¢)

Solution: . f(x) = X + 2bx + X

I 2 17 dX f'(x) =2x +2b

(x? + 2bx + ) f'(x) =2(x + b)

—15
= %j(x2+2bxc+c) .2 (x + b) dx
—15
= %I(x2+2bx+c) (2x + 2b) dx
(x* + 2bx + )1/2
1 X X+ C n+1

= 51t -] troor fogax =TT ¢

2

\/x2 +2bx+c +¢C AnS.

Secx
A Lhr.B 2
Q I Jtanx dx (Lhr. Board 2005,2008)

Solution:
Sec’x
tanx

1 f(x) =tanx
j (tanx) . Sec’x dx f(x) = sec’x
Yo

(tanx)
1

2
2+/tanx +¢C AnS,

dx >
. = + - +
Q.8 (a) Show that I\/;Q_—az In (X VX - a ) c
2
(b)  Show that JA/a® — x* dx = % sinx + g \Jai-xt +c

Solution:
(a) Taking

J'dx
\O-2)

n+l
I [f()]" f(x)dx = mn%]l— +c

+C
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Put

X =aseco = secO=

@ | X

dx = a seco tand do
[ aseco tanod do

— 7 +/a%sec?d — @’
[ asecO tand

\/a (sec®—1)
[ asecO tand

B a\/tan’0 do

[ a secO tand
= J T @ @

= ) seco6dd

= In(secO + tanB) + c; X

X x°-—a°
= In 5‘*‘ a +C1

2 2
X+\X —a
o[ _
a 2 _ A2 2
x“=a"+P tane—E
— 2 2 =
= In(x+\/x —a" —-In(a)+c P2 =2 _ g2 a
— 2 2 —
= In(x+\/x —a%)+c wherec = —Ina+c¢c; P=~[x2_ a2 X—a
Hence proved.
(b)  Taking

I\/az —x* dx

Put x =asind = sin@=

X _ 1 (X
a =0 = sin (aj

4 X
dx=acos0dO = ezsm'la

_[ \Ja’ —a’sin’0 . acosd do
_[\/az(l —sin0) . acosd do
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_[a \/cos0 . a cosd do

= a“)Jcoso . cos do

= a’Jcoso do

» [ 1+cos20 o "+ 0520 = 2c0s%0 —1

= 2 d 2
2c0s°0 = 1 + c0s20

1+c0s20
+ CoOsO=—7
J @ + cos26) do ="

N9,

Ide +a; I c0s26 do

I
N9,

N

2 -
a sin20
y 0+5 . Tt x

X a2
.1 .
- —sint= +— + 0

N
N
N
Nl

a . 4 X 2 2 2
= < sin o= +C a =B +x
2 a a cos 0=

B2= g2 _ 2

\Ja’—x° +¢ B=/af _ P

o [T

a2

1
= = +
Zsm

DIX X
N | X Nlm

Hence proved

x

sin0 =7

[<})

Evaluate the following integrals
dx
Q9 fm?
Solution:
J' dx
(L+x)%
Put X = tano

dx = sec’0do

J' sec’0do I sec’0
T Y +tan?0)? T Y(sec?0)?
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2
sec’0
B '[ sec’o 40
do
= — - do _ P
'[sece : smezﬁ H X=p
= _[cose do sind = X
- B \/ZI.+X2 )
= sin + ¢ 51
H>=1+x°

1
Q.10 I (1 +x?) tan*x dx

Solution:

01t | 3 ax

Solution:

J

1

1
1+ X2

tan 1x

In (tan"*x)

1+x
1-x

‘[ (1 +x?) tan~x dx

dx

+C

ADnS.

Ans.

H=AT+X

© f(x) = tan ' x

1

=13

L.C.M Breaking
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Q.12 I

Solution:

J

Put

I( 1, _X jdx
\V1-x AJ1-%

1
J\/ld%xz—%_[(l—xz) /2.—2xdx

1
L1, =
sin“x —5

sin'x—\1-x* +c¢

sind
1+ cos’0

de

sind
1 + cos’0

de

cosO=t
—sin0 do =dt

dt
-Sind

sin 0 y dt
1+t —sind

de =

dt
1+

—tant () +c

—tan™(cos 6) + ¢

Solution:

J

ax
——— dx
- X

Ans,

ADnS.

t = cosO
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-

Put

2xdx = dt

dt
dx = ox

_ J’ ax__ o dt
- a®—t° 22X

Idt
2

a’—t°

t
1L
Sin (a) +C

(X
sin”t (g) +C Ans. vt =X

N N

N

dx
14
Q \J7 —6x—x

Solution:
J' dx
N
[ dx
- T A +6x—7)

dx

A (*+6x+9-9-7)
dx

V=[x +3)" - 16]
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dx
J \[16 — (x + 3)?

COSX
Q.15 I sinx Insinx

Solution:

J’ cosx__ |
sinx Insinx %

Put

dx

In sinx

1
sinx cosxdx = dt

I dx
V@) - (x +3)° f

_ _— x+3)
= sin ( Z +C

Ans,

(Guj. Board 2008)

sinx

dx =

COSX

B J. COSX
- sinx t

[

Int +c¢

Solution:

J' (In sinxjd
cosx | g | dx

Put
Insinx =

sinx
Ll §
COSX

In (Insinx) + ¢

In sinx
Q.16 Icosx( Sinx ) dx

dt

AnS,

(Lhr. Board 2005)

t

‘t = /nsinx

(Ch.03) Integration
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1
——— COSX . dx

sinx = dt
sinx
dx = COSX
_ j (L) sinx
- COSX{Sinx) * cosx
= _[tdt
t2
= §+C
. 2
= m + Ans. ‘»t = /nsinx
xdx
Q.17 I4+2x+xz
. Formula used
Solution:
xdx
B 1{2x+2-2
= daioaxedx
_ 1 j( 2X +2 2 ) d
= 2 Y+ x+ X2 d+2x+x3) KX
_ ;J’ 2x+2 gj dx
- 29 4+ x+x2 X T2 v o+ 3
_ 1 2 dx
= 5 In (x +2X+4)_Ix2+2x+1—1+4
1 dx
= Eln(x2+2x+4)— x+17+3
_ 1 2 dx
= 5 In(x +2X+4)_‘[(X+1)2+(\/§)2

X+1

NI

1
24 2x+4) - == tan* ( ) + Ans.
In (X°+2x + 4) \/5 tan \/:—3 c ns

I[f(x)’l] f(x) dx = /nf(x) +c

1 _1 o
dx = atan

o
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X

QI8 Jirradss I

Solution:

X

d X +2x%+5 dx

-[x) x®)?+2x>+5 dx

Put
X% =t
2xdx = dt

dt
dx = o

_ [ex b
- t“+2t+5 " 2x

dt
P +2t+1-1+5

dt
Jar 174

dt
Tttt )7+ (2

lt -1 (t"'l)_'_
.2an 2 c

Al NI NP N |- N
L] L] L]

= tan™* (XZ; 1) +c ARS. sy
Q.19 I[cos(\/;( gﬂ X(ix—ljdx cf00 - f(_%
Solution: f(x) = 12@1_5
Hcos((x__ﬂ ( = ) ) =3 W‘lj

= chos(\ﬁ(—g)x% (%—1)dx
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chos(\& —%)%ﬁ—%} dx

Zsin(\/} —§)+c Ans.

X+2
X+3

Q.20 I dx

Solution:

J X+2 dx

\/x+3

Put

\/x+3

X+3

dx

?—3+2
= I—7——xmm

t

t2 = x=t-3

2t dt

= 2I@—nm

= ZItzdt—ZIdt
3

2t
= 3 —-2t+c

2 3
= —3(x+3)2—2\/x+3 +c Ans. ..t = \/x+3
_ A2
Q.21 I ST + COSX dx (Lhr. Board 2008)
Solution:

Ide

sinx + Cosx

= jl L dx

@ (sinx + cosx)
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I dx
L sinx + L COSX
\2 \2
I dx
TT

. . T . .
COSX €OS 4 + sinx sin .+ €0S (a—f) = cos o cos P + sin a sin 3

[ —ax

T
cos (X — 4)

_[ sec (x — %) dx

T T
= Inlsec(x—LJ +tan(x—4) +cC AnS.
dx
22 I
02k
5 SiNX + =5~ coSX
Solution:
J' dx
1. 43
5 SINX + ~5~ COSX
3 J' dx
- -+ sin (a+p) = sin o cos B + cos o sin
sinx cos§+cosx sin% (o) ¢ P ¢ P

Icosec (x + %) dx

In|cosec(x+g)—cot(x+%)+c Ans.





