Integration (Indefinite integral)

Q.1) _ x2
I'= f (a+bx)2 dx
Sol.1) f
(a + bx)2
put a+bx =t
dt
bdx = dt = dx = 5
= —f —dt
2
1 (=5)
_;f = dt
1 1 t2+a%-2at
Separate
2
- L1+ S 2
= 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 > degree of Denominator then
divide and write [ >dx = [ 0+ dx
Q.2) Ny [ x’ oy 1
(I)I = f de (II)I = f mdx
Sol.2) |, _ [ x
(i) =) ——dx
clearly degree of N" > degree of D" (then divide)
nl=[0+=dt
_ 6 _ 45 4 _ .3 2 _ _
= [P —xS+x*—xP+x?P—x+1) x+1dx
5 3 2
=f——— ?——+———+x
= —log|x+1|+c ans.
. 1
(i = f mdx
put x =t% ... {LCMof2&3=6}
dx = 6t>dt
t3dt
I=6f e
t
- f t2(t+1)
3
= [ Zar

Degree of N > degree of D (then divide)
= [P —t+ 1) ——dt
t+1




t3  t?
Il=——-——+t—loglt+1]|+c
373 gl I
replacing tby x 1/6
x1/2 x1/3

.I=T——+x 6 —log | x4+ 1| +c ans.

Q.3)

=[S qe iy = [

dx (il = [ 22

22" 2% dx

Sol.3)

e2X41 sinx.cosx
e?X—1

)= [ o dx
take @ commonin Nand D
_ f e*(e*-e™™)
eX(eX+e™%)
put e*+e* =t
. (e —e™Mdx =dt

I=logle*—e™|+c ans.

Vtanx

(“)I - f sinx.cosx
Divide N and D by cos?x

AY; tanx

—f cos?x dt
sinx. COSX

cos?x
f Vtanx.sec?x

tanx
put tanx =t

sec’xdx = dt

I=2/t+c
I = 2+y/tanx + ¢ ans.

il = [ 22°.22% . 2%dx

put 222x =t
.-.Zzzx.logZ. 22" log2.2*.log2dx = dt
-22%" 22" 2% (log)3dx = dt

sz x dt
=2 ¥ 2Xdx —(log2)3
(logZ)3 f t

1
= Qogpt T

__ 1 22"
_(log—2)3'2 .+C ans.

Q.4)

()] = (i)l = [ 5x+tanTix, (ﬂ) dx

x2+1

x5
| =




e‘/}.cos(e‘/}

)
e dx

(i) = [

(x+1)e*
smz(xex)

(iv)I = f

Sol.4)

x5
——dx
V1+4x3

3,2

iI=]

| ==dx
put 1+x=t
3x%dx = dt

x2dx =&
, 3
1 X
.I—Efﬁdt
_ 1
B 3f vt dt
Separate
- ifVi-Ltat
3 Ve
- 124372 _
—3[3t zﬁ]+c
_ 12 3\3/2 _
= Ea+a®

2/ (1 + x3)] +c

(ii)] = [ px+tanT'x (ﬂ) dx

x2+1
putx+tan_ x=1t

1+ sdx = dt

5x+tan 1x

Hint :

c
log5 +

VE cos(eVE
(i)l = [ %dx
put e‘/— t

de =dt

VX &
N 2dt
-1 = 2f costdt
= 2sint + ¢
Zsin(eﬁ) +c
. (x+1)e
()l = f smz(xex)
put xe* =t
(xe* +eX)dx = dt
e*(x + 1dx =dt
] =f dt

sin?t

[ cosec?tdt
—cott + ¢
—cot(xe*) + ¢

ans.

ans.

ans.

ans.

Q.5)

1
1+tanx

WMl=/[

i)l = [

1+cotx




Sol.5)

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

Cosx

J‘ Ccosx dx

cosx+sinx
f 2cosx

Cosx+51nx
fCOSX+COSX+Sll’1x sinx dx

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

2 cosx+sinx
Separate
1 cosx—sinx
_ _J' 14+ ——
cosx+smx

- _J‘ 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-Iicotx
| fmsdx
51_nx
sinx
[ ———dx
sinx+cosx
_f 2sinx

SlIlX-l-COSX
J-smx+smx+cosx Cosx dx

sinx+cosx
f (sinx+cosx) | (sinx—cosx)

sinx+cosx sinx+cosx
f smx Ccosx

51nx+cosx
1 f sinx—cosx

2 sinx+cosx
put sinx + cosx =t

(cosx - sinx)dx =dt
I=2xirf

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

5logx _ ,4logx
8 = %dx i) = [ (x*+ 1)L e3lo8dx (i)l = [ e'°8V*dx
(a +b* )
(v 1= f ax+bx
Sol.6) eb5logx_ p4logx

01 =] Soggos
elogxs_elogx4
fxsidx { elogx:X}
20X e g
f x*(x-1)
x2(x—1)




= [ x2%dx

3
I = x? +c ans.
(i) = [ (x* + 1) 1. e3lo8¥qx
logx3
= [ —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
2Vx + ¢ ans.

(vl = (ax-;l;)d

f a?*+b%¥+2a*.p*

a*b*

Separate
aZX bZX 2axbx
- f a*b* = a*b* a*b*

=f§+§+Mx
J(E) + () + 2
@, @

=[] = + +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?+b2?cos?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 51n2x coszzx
sin?x+cos2x
= [ Z=—F/""4q
“sinZx.cos?x
Separate:
B f sin?x cos?x

sin?xcos?x smzxcoszx




[ sec?x + cosec?xdx

= | =tanx —cotx + ¢ ans.
s\ T -1 |1-sinx
(iii) I = ftan /—1+sinx dx
= [tan™! —1_C°S(§_x) dx
1+cos(5+x)
in2(F_X
= [tan! Zsmz(f; fc) dx
2C0S Z_E)

N——

[ tan™? /tan2 (E —Z)dx
4 2

= [tan! (tan G — g)) dx

[=——-=—+¢ ans.

. sin(2x)
v I = —_———
(iv) f 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
g1
T az-p2? ot
= Szloglt]+c
1 .
= | =——log| a?sin®x + b%cos?x | +c ans.
Q.8) 1 2
ii= %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?
(V) I'= f eX+x¢€
Sol.8)

sinx

)
put log (tan;—c) =




> —dx =dt
sinx
oI = [tdt

t2
= —+4cC
2

(log(tang))2

= ——+c ans.
2

(ii) We have, f(x) = ff'(x)dx
f(x)=J (x + b)dx
f(x) = ? + bx +c
f(1) = Sandf(2) = 13 .....(given)
5=-+b+c

S=b+c ..()

and 13 =2+4+2b+c
11=2b+c ...(2)
solving (1) & (2)

b= 1;andc =-2
2
-'-f(x)=x7+1x—39€—2 ans.
(i) f(x) = x* + 5 + ¢
. _ o e¥lye?
(iv)I=/[ -

pute* + x¢ =t
e* +ex® ldx =dt
= e(e* ' +x* Vdx =dt
dt

= e* 1+ xeldx = —

1par
_1e t
= Slogltl+c
I=§108|ex+xe | +c ans.
x 5
Q) o= x+1\/§dx iy = [ %dx (il = | 2= dx
Sol.9) 1

M=/ er\/de

1
S FEa®

put Vx +1 =t
1
mdx—dt
L dx = 2dt

= 210g | \/E'f‘ 11| +c ans.




. x+1)e*
(i) = f CE)SZ(;ex)
put xe* =t
(xe* +e¥)dx = dt
e*(x + 1)dx =dt

f dt
cos?t

= [ sec?tdt

= tant + ¢

= tan(xe*) + ¢

5

x
f Vi1+x3
x3 .x2

dx

(1)

3x%dx = 2tdt
2t

x%dx = =dt
3

weeeee(from (1))

[=2 [(1+x3>3/ ?
3

- —(1+x3)1/2]+c

ans.

ans.

Q.10)

1= f 16—19x2

) 1
W =] e

dx
dx

i = J Fs
(v) I =f L dx

9x2—4

dx

1
4+9x2

dx

Gii)] = [

Sol.10)

MI=/

16—9x2

4
—+x|

3
2 x
3

o]

ans.

= =X

1 |
M10g| +c
3

(ii)]

1l
|
“.
s|
=
/=
% owia| R
N~
+
(@}

1]
|
%)
P
:I
[
N
>
N——

+c ans.
e 7 1
(iii)] —1f 4+3x2 dx
== . dx

dx = ilog

aZx? 2a




|
|
X
wlN'p—x
ot
Q
DI
=
RS
RN
N—————
+
O

1}
|
t+
a8}
sl
[
/N
N
N—
+

(iv)I

1 2\?
= ~log|x + (—) +x2|+c
3 3
1
W1 =[5 dx
E I
2
o
1 X3
= X glog T§| +c
= =1 |3X_2|+C ans.
12 3x+2

ans.

ans.






