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Integration (Indefinite integral)

2

Q.1) _ X
I'= f (a+bx)2
Sol.1)
=J —d
(a+ bx)
put a+bx =t
dt
bdx = dt = dx = 5
= —f —dt
2
1 (=3)
_;f tzz dt
1 1 t2+a2-2at
Separate
2
- Lf14S g
= b—g[t—T—Zalog | t I] +c
1 a?
= E[(a+bx) —m—Zalog | a + bx I] +c ans.
- | Type: When degree of Numerator 2 degree of Denominator then
divide and write [ > dx = [ 6 + ~dx
Q.2) Ny oy 1
(I)I —f;dx (II)I —fmdx
Sol.2)

7
VEN ﬁ dx
clearly degree of N" > degree of D" (then divide)

nl=[0+=dt
= f(x6—x5+x4—x3 +x2—x+1)———dx
x+1
5 3 2
=f——— ?——+———+x
= —log|x+1l+c ans.
. 1
(i = f mdx
put x =t% ... {LCMof2&3=6}
dx = 6t5dt
t3dt
I=6f t3+t2
tS
- f t2(t+1)
t3
= [ —adt
t+1

Degree of N > degree of D (then divide)
= [P —t+ 1) ——dt
t+1
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t3  t?
I=———+t—loglt+1]+c
373 gl I
replacing tby x 1/6
x1/2 x1/3

.I=T——+x —log | xY6 + 1| +c ans.

Q.3)

T lax (il = [ e

W= dx (i)l = [ 22 .27, 2%dx

Sol.3)

e2X41 sinx.cosx
e?X—1

)= [ o dx
take e common in N and D
- [ e*(e¥-e™™)
eX(eX+e™%)
put e*+e* =t
. (e¥—e™M)dx =dt

I=logle*—e™|+c ans.

T o vVtanx
(”)I - f sinx.cosx

Divide N and D by cos?x

AY; tanx

_J‘ cos?x dt
sinx. COSX

cos?x
f Vtanx.sec?x

tanx
put tanx =t

sec’xdx = dt

I=2/t+c
I = 2+v/tanx + ¢ ans.

il = [ 22°.22% . 2%dx
put 222x =t
.-.Zzzx.logZ. 22" log2.2*.log2dx = dt
=22% %% g%, (log)3dx = dt
22" 22" 2% dx = o
(log2)3f t

1
= Qogpt T

1

_ 22%
_—(log2)3'2 .+c ans.

Q.4)

il =

(ii)] = [ Gx+tanT'x (ﬂ) dx

x2+1

xS
| =
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-
(iii)sz%dx (i)l = [ e

smz(xex)

N x5
=1 mm
x°.X
| fmdx
put 1+x=t
3x%dx = dt
dt

x%dx ==
3

1 x3
-I—Efﬁdt
N GatD]
= 3] 7t
Separate
1 1
- %[§t3/2—2\/f]+c
1[2
- §[§(1+x3)3/2—2,/(1+x3)]+c ans.

(i) = [ 5x+tanTix, (ﬂ) dx

x2+1

Hint: putx +tan lx =t
1

+ ——dx =dt
1+x

5x+tan—1x

Sol.4) dx

c ans.
log5 +

VZ oo oVE
(i)l = [ =222 'C:’/;(e ) dx

put e‘/— t

de =dt

x/_ﬂ —
N 2dt
o1 =2 costdt
= 2sint + ¢

Zsin(e\/;) +c ans.

(iV)I f (x+1)e

smz(xex)
put xe* =t
(xe* +eX)dx = dt
e*(x + 1dx =dt
o= -2 dt

sin?t
[ cosec?tdt
—cott + ¢
—cot(xe*) + ¢ ans.

Qs) |ipI=] dx (i = J

1+tanx 1+cotx
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Sol.5)

(I)I - f 1+tanx
f sinx dx
1+

Cosx

J‘ Ccosx dx

cosx+sinx
f 2cosx

COSX+SII’1X
fCOSX+COSX+Sll’1X sinx dx

2 cosx+sinx
1  (cosx+sinx)+(cosx—sinx)
=f dx

2 cosx+sinx
Separate
1 J- cosx—sinx

cosx+smx

_f 1 d + f cosx—sinx dx

cosx+sinx
put cosx + smx =t
(—sin + cosx)dx = dt
1 dt
X 2 t
1 .
x+ Elog | cosx + sinx | +c¢ ans.

[=2

1
i) =
( ) f 1-|icotx
| fmsdx
51_nx
sinx
[ ———dx
sinx+cosx
_ _f 2sinx

51nx+cosx
fsmx+51nx+cosx Cosx dx

sinx+cosx
f (sinx+cosx) | (sinx—cosx)

sinx+cosx sinx+cosx
f smx Ccosx

51nx+cosx
1 f sinx—cosx

E sinx+cosx
put sinx + cosx =t
(cosx —sinx)dx = dt

1 .dt
r=xt )

= Ex + Elog | sinx + cosx | +c ans.

Q.6)

e Slogx_e4logx

=/ mdx (i) = [ (x* + 1)1 e3lo8%qx
(iv) 1 —f (@*+b” )

a*+b*

(i)l = [ elosvxdx

Sol.6)

N —f eslogx_e4logx
(i) = e3logx_p3logx
elogxs_elogx4

dx

= f elogx3 _glogx?
x5—x* |
f mdx e { €98%=x}
x*(x—1

x2(x-1)
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= [ x2%dx

3
I = % +c ans.
(i) = [ (x* + 1) 1. e3lo8¥qx
10gx3
= [ —dx

= [ —=—dx
x*+1
putx*+1=t

x4+1

dt
4x3dx = dt = x3dx = T

1pa
4’ ¢
= Zlog|x4+1|+c ans.

(i) = [ elo8vxdy
=/ gdx
1
fﬁdx
2Vx + ¢ ans.

(vl = (a;;j;)d

f a?*+b%¥+2a*.p*

a*b*

Separate
aZX bZX Zaxbx
- f a*b* = a*b* a*b*

=f§+§+wx
S + () +2ex
@ @

=[] = + +2x+c ans.

dx

log(a/b)  log(b/a)
1

Q7) (i1 = [ (2tanx — 3cotx)?dx (i)l = [ pmC T Lo

ey —1 |1-sinx . _ sin(2x)
(i) = ftan \I 1+sinx dx () 1= f a?sin?+b2cos?x dx

Sol.7) |(i)I = [ (2tanx — 3cotx)?dx

[ 4tan®x + 9cot?x — 12tanx. cotxdx

[ 4(sec?x — 1) + 9(cosec?x — 1) — 12dx
4(tanx — x) + 9(—cotx — x) — 12x + ¢

= 4tanx — 9cotx — 25x + ¢ ans.
1
i)y] = | —————dx
(i1 f sinZx.cos?x
sin?x+cos2x
- f TeinZy cosZx 2y d
sin2x.cos
Separate:
B f sin?x cos?x
sin?xcos?x smzxcoszx
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[ sec?x + cosec?xdx
I = tanx — cotx + ¢ ans.

s\ T -1 |1-sinx
(iii) I = ftan ’—1+sinx dx

1—cos(§—x)
T
2

[ tan™? dx

1+cos( +x)

1]
—
ot

Q
=
N

[ tan™? ’tan2 (g — g) dx

T x
= [2-Z4d
4 2
2
X X
I = T - T +c ans.
(iv) I = f sin(2x)
a?sin?x+b2cos?x

put a®sin?x + b%cos?x =t
a?2sinxcosx — b?2cosxsinxdx = dt
a’?sin(2x) — b?sin(2x)dx = dt
sin(2x)(a? — b?)dx = dt

: dt
sin(2x)dx = P
J=_1 at
T az-p2d ¢
= Szloglt]+c
= 1= ﬁlog | a®sin®x + b%cos?x | +c ans.
Q.8) log(tanZ
i) =/ %dx
(i) If f'(x) =x+ b, f(1) = 5andf (2) = 13.Find f(x)
(i) 1Ff(x) = 3x — Zandf (1) = 0. Find f (x).
. o e¥lye?
(iv)I = f I dx
Sol.8) 0= f log(tang

sinx

)
put log (tang) =

= dx = dt

1
Zsin(g)cos(g)
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- —dx =dt
sSinx
oI = [ tdt

t2
= —+4cC
2

(log(tang))2

= ——+4¢ ans.
2

(i) We have, f(x) = [ f'(x)dx
f(x) = J (x + b)dx
flx)= x; + bx +c
f(1) = Sandf(2) = 13 .....(given)
5=-+b+c
2=b+c  ..(1)

2
and 13 =2+4+2b+c

11=2b+c ...(2)
solving (1) & (2)
b= ?andc = -2
2

.'.f(x)=x?+1x—3x—2 ans.
(i) f(0) = %3+ + ¢ ans.
. _ o e¥lye?
(V) I'= f eX+x¢€

pute* +x¢ =t
e* +ex®ldx = dt
> e(e* 1+ x¢ Ndx=dt
= e 14 yelgy =&
1 dt ¢

e t

= glog|t|+c

I=§log|6x+xe | +c ans.

Q.9)

1

(i)I=fx+ﬁdx

(ii)] — f Md

cosZ(xeX)

=

x5

(iii)I = f ﬁdx

Sol.9)

1

(i)1=fx+ﬁdx

1
= FE
put\/§+1=t

1
ﬁdx =dt

= ZlogI\/E+1I+C ans.
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. x+1)e*
(i) = f cisz(;ex)
put xe* =t
(xe* +e¥)dx = dt
e*(x + 1)dx =dt
=2

cos?t
[ sec?tdt
tant + ¢
tan(xe*) + ¢ ans.

5
(i)l = [ %dx

xX°.X
| it

put 1+ x3 =t2 (1)
3x%dx = 2tdt

x%dx = Edt

- Ef (t? = 1Ddt  ....(from (1))

3
- E(t——t)+c
3\3

3y3/2
I = 2[—(1” - _ 1+ x3)1/2] +c ans.

3
Q100 )1 =]
(iv)l =

T 1 - 1
oo 2dx (i)l = [ ——md (i)l = J 2tox?

f ﬁjigif(ix (V)I = f (ix

dx

924

Sol.10) (i) I :f

.Y

16—9x2
(3) =

= = >< mlog |—| +c i

dx = ilog

aZx? 2a

4+43x

= —l | |+ ans.
24

(ii)] = \/ﬁdx

|
|
N
U
=

I}
|
I
sl
Jay
/-
wl-hl
N—————
+
a
—
Q
NI
N
QU
=
v
=
=
|
N—
+
a

ans.

n
I
wn
2
:I

fary

w
& | 5%
N—r
+

A
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1 1 _ X
5 X ztan 1<7>+c
3 3

1 _ 3x
—“tan~! (—) +c ans.
6 2

+c ans.

wI=/[

2
1 1 X3
5 X 7%z lOg 2

2x2 x+2

3 3

+c

1 |3x—2

—log | +c ans.
12 3x+2
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