& NCERT rocus

1. LetlI= J.sin2xdx=—%+C
2
2. LetlI= jcos3xdx= sin3x +C

o2
3. LetI—fezxdx— 5 +C

3
4' LetI: j(ﬂx+b)2dx=(ax+b) +C
3a
5. Let=[(sin2x—4e>)dx

_ cos2x 43¢
2 3

3x
+x+C

6. Letl=| (4¢3 +1)dx = de

2 1 (2
7. LetlI= jx (1—x—2)dx—j(x —1)dx

3
=X _x+cC
3

8. Letl= J.(ax2+bx+c)dx=%+b%+cx+C

3
9. Letl= j(2x2 +ex)dx=2%+ex +C.

2
1
10. Letl= [|x———| dx
%)
=j(x+l—2)dx
x
x2
=?+log|x|—2x+C

3.2
11. Letl= j(dex=j(x+5—4x_2)dx

2
2 -1 2
:x—+5x—4x +C:x—+5x+é+C
2 -1 2 x
3
2 as [
Jx

= [ +3xM2 4+ 4x7V2)dx

x7/2 3x3/2 4x1/2

= + + +C
7/2 3/2 1/2

SOLUTIONS

CHAPTER

Integrals /

=§x7/2+2x3/2+8\/;+c
3 .2 _
N L
x—1

2
=jx (x=1D+(x-1) x

x—1
3
=J(x2+1)dx=%+x+c

14, Letl= [(1-xWxdy = [(x!? - x*?) dx

32 52
2 3/2_29(5/2JrC

=X X ooy
3/2 5/2 3
15. LetI=[\x(3x® +2x+3)dx

= J’(3X5/2 +2x%2 ¢ 3x1/2)dx

3x7/2 2365/2 3x3/2
= + +
7/2 5/2 3/2

+C

=§x7/2+%x5/2+2x3/2+c

16. LetI= I(Zx —3cosx+e*)dx

x2

=2 > —3sinx+e* +C=x*-3sinx +e* + C

17. Letl= [(2x* - 3sinx+5Vx)dx

v

x3/2
=2| — [-3(-cosx)+5| —— |+ C
3 3/2

=2x +3cosx+ 3/2+C
3 3
18. LetlI= _[secx(secx+tanx)dx

='|‘(sec2 X +secxtanx)dx = tanx + secx + C

19. LetlI= J sec’ x dx —j 12 .sin? xdx
cosec? x cos“x

=Jtan2xdx = J(seczx—l)dx=tanx—x+C
2—-3sinx

20. Letl= j—d
cos? x

2 3sinx
=J( 2. 2 )dx

COS X COs™ Xx




2

=J(2 sec? x— 3secxtanx)dx

=2tanx -3 secx + C
1
21. (C):Letl=[|Vx+—= |dx
©@:rat= ][5+ 1]
= J'(xl/2 + Y2 )y
:zx3/2+2x1/2+c
3
. f(x)—J. 4th3—i dx
22. (A): = A

1. Letl= J1+
x2

Put 1+x%=t = 2xdx=dt

I=I%=Iog|t|+c=log|1+x2|+C
2. Letl= |82 ng) dx

Putlogx=t = ;dxzdt

3
t 1
. Izjtzdt=€+C =§(logx)3+C

3. Letl= | . PN
x+xlogx

=I;dx
x(1+logx)
1
Putl+logx=t = ;dx=dt
oI =j%di=10g|t|+C=10g|l+logx|+C

4. LetlI= Jsinxsin(cos x)dx

Putcosx =t = -sinxdx=dt

I= —jsintdt =cost+C = cos(cosx) + C
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5. Letl= Jsin(ax +b)cos(ax + b)dx

Put sin(ax +b) =t = acos(ax + b)dx = dt

= isinz(ux +b)+C
2a

= lZSir12(ax+b)+C
4a

= l(1—c052(11x+b)+C
4a

=—lc052(ax+b)+C1, C1=l+C
4a 4a

6. LetI:J.\/ax+b dx:J‘(ax+b)1/2dx

3/2
éa 3a
2

7. Let I:Jx\/x+2dx

Put x+2=t =dx=dt. Also x=¢t-2
I={(t-2Wtdt = [(t¥2 -2t at

_26502_52p2 ¢
5 3
—%(x+2)5/2—§(x+2)3/2+c

8. Let Izjx 1+2x%dx

Putl+2x*=t = dxdx=dt
Jt t3/2 132
== [Jtat = +C==t24C
J 4(3/2 6
_Lasapiric
6
9. Let I=[(4x+2Nx*+x+1dx

=2[x+TVx® +x+1 dx
Putx®+x+1=t = (2x+1)dx=dt
[=2]~tadt
3/2
_2t —+C= t3/2+C
-~ 3/2 3

=§(x2+x+1)3/2+c

1 1
] = dx = d
R P

Put Jx-1=t = de=dt

2Jx



Integrals

s =2f%=210g|tl+c

=2loglVx —1]+C

11. Let1=j\/xT4dx
X

Putx+4=t = dx=dt. Alsox=t-4
t-4 12 _ 4,-1/2
I=|———dt = (t — 4t )dt

j\/E J

=§t3/2—4x2t1/2+c

=§(x+4)3/2—8(x+4)1/2+c

=§(x+4)1/2(x+4—12)+C
2 1/2

=S ()2 -8)+C

12, Letl=[(x® -1)"3x5dx

= %J(x3 ~1)13x3 . 3x%x

Put ¥*-1=t = 3x%dx=dt. Also ¥’ =t+1
_ L3
1_§jt (t+1)dt
:1 §t7/3+éf4/3 +C =1t7/3+1t4/3+c
3\7 4 7 4

- %(x3 —1y//3 +%(x3 —n*34cC

xZ

13. Letl= [——dx
J (2+3x3)3

Put2+3:°=t = 9x%dx=dt

1pdt 1¢ -

_2 1
=1t_+C=—it_2+C :——324'(:
9(-2) 18 18(2+3x7)
14, Let I= J—dx,x>0m¢1.

x(logx)™

Putlogx =t =>—dx:dt
x

I= f:l—ni = [ "ar

—m+1 1-m
_t +C= (logx) L
-m+1 1-m
15. Let I= j dx.
—4x

Put9-4x>= t = -8xdx=dt
1 ¢dt 1
[=—=|—=—=loglt|+C
s) 7 =gls

=1 og— +C == lg;+C
8 Cltl 8 T19-4x2|

16. LetI= J.ezx+3dx

Put2x+3=t = 2dx=dt

1
Izlj.etdt:let +C==ePC
2 2 2
17. Let I=[—"rdx
xZ

Put % = t = 2x dx = dt
_lpdt 1
I—EJE—t—EJ.E dt

—t
=l(e—J+C=—Lt+C =— 12 +C

2\ -1 2e zex
tan 1x
18. Let I= J dx.
1+x2
Puttan'x=t = 12dx=dt
1+x

I=[edt=c' +C =¥+ C

19. Let Iz_[ez _je (e i)dx
(e +e™)
J-e —e x
e =
Pute*+e™ =t = (¢"-e™) dx =dt

dt X —X
I:JT:10g|t|+C=log et +e™| +C

er _ e—2x
20. Tet I= .[—2 Sodx
+e ¥
Pute®+e X =t = (2% -2 dx=dt
= (®F - )dx= dzt

_1 1 _1 _1 2x | —2x
I—EJ;dt—ElogltHC—ElogLﬁ +e |+ C

21. Let I= Jtan2(2x —-3)dx

= J[sec2(2x -3)—-1)dx

= jsecZ(Zx —3)dx— Jl dx = Jsec2(2x =3)dx—x+C;
= I=L-x+(C

where, I; = _[secz (2x —3)dx .

Put2x-3=t = 2dx=dt

= L= %Jsecz tdt

= I =%tant +C, =%tan(2x -3)+Cy

.. (i)
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From (i) and (ii), we get

Ile—x+C1:%tan(2x—3)—x+C - C=C+G,
_ 2
22. Let I—jsec (7 —4x)dx
Put7-4x=t = -4ddx=dt
I:—ljsecztdt :—1tan t+C
4 4
1
=—Ztan(7—4x)+C
23. Letl= jsm =y
. e \/7
Put sinly=t = ! dx =dt
1—x2
1, 1 .1 2
= I=[tdt==t+C==(sin" x)*+C
2 2
24 Let IZJ-2cosx—3s%nx __J'Zcosx 3smxdx
6cosx +4sinx 2sinx +3cosx

Put 2 sin x + 3 cosx = t = (2cosx - 3sinx) dx = dt

1dt_1

I= =logltl+C
2 20g

= %log [2sinx+3cosx|+C

25. Letl= I%dx
cos” x(1-tanx)
:J» sec? x

dx
(1-tan x)2

Putl-tanx =+t = -sec®xdx=dt

1=_Jﬁ=_t 9 +C
-2+1 t

COS\/7

—2+1 1 1

26. Let I= j

—dx=dt

2x

I= 2jcostdt:25int+C = ZSin\/;+C

Put \/;:t =

27. Letl= jVsin 2x cos2xdx

Putsin2x =t = 2cos2xdx =dt

1+1

—~
N

1 1
1=Ejt1/2dt=5 +C
+1

N | =

x§t3/2 +C:%t3/2 +C =%(si1(1296)3/2 +C

COsXx

\/1+smx

28. Let I= j

WEG 100 PERCENT Mathematics Class-12

Putsinx=t = cosxdx =dt
1

——+1
(1+1t) 2

. I:J' dt _
J1+t (_%Jrl)
=2(1+t)1/2+C=2\/1+sinx+C

29. Let I= Jcotx log sinxdx

+C

Putlog sinx =t = 1
sinx

.cosxdx =dt

= cotx dx =dt
1
I= _[tdt—?+C— (logsmx)2+C

30. Let I= jﬂdx
1+ cosx

Putl+cosx=t = -sinxdx=dt

. I:—J.%:—loglt|+C=—log |1+cosx| +C

=10g(;)+(§
[1+ cosx|

B Let 1= [—S0Y g
(1+cosx)

Putl +cosx=t = -sinxdx =dt

t 1+ cosx

Let]= dx = d
32 ¢ J.1+c0tx * -[1+cosx X

sinx
_J» sinx =1J 2sinx dx

smx+cosx 27 sinx+cosx

COSX —sinx
( ) ix

3 lj.(sinx+cosx)—
2 (sinx + cosx)

COSXx — smx
= —jl dx—= j
smx+cosx

cosx —sinx
- ——j dx+Cy

sinx +cosx

Cosx —sinx
where, I = J— dx
sinx + cosx

Put sinx + cosx =t = (cosx - sinx) dx = dt

= Ilzj'%

= loglcosx +sinx|+C, .. (if)

= logltl+Cy

From (i) and (ii), we get

Izlx—lloglcosx+sinx|+C
2 2



Integrals
1
33. Letl= J. dxz.[ —dx
1-tanx 1- sinx
Ccosx
_J CcosXx __I 2cosx dx
cosx —sinx cosx —sinx

J(cosx sinx) —(—sinx — Cosx)
cosx —sinx

=—.|.1dx——.[ sinx — COSJCd

Ccosx —sinx
_x 1 -sinx—cosx
2 2J cosx—sinx
x 1 .
= IZE—Ell'l'Cl (1)
—sinx — cosx
where, I =_[—_ dx
Ccosx — sinx

Put cosx - sinx =t = (- sinx - cosx) dx = dt
dt
~ Ii=|—=logltl+C
1 Jt & 2

=log |cosx -sinx| + C, ... (i)
From (i) and (ii), we get
sz—lloglcosx—sianC

2 2
S

34. et I= j—dx
SInX COSXx

)—1/2

= [1222 sec? xdx =f(tanx -sec® xdx

tanx
Puttanx =t = sec’x dx = dt

=2t1/2+C=2\/tanx +C
2
35. Let[:j(l'ﬂix)dx
X
Putl+logx=t = lclxzdi‘
x

3
t 1
1=jt2dt=—3 +C =§(1+10gx)3+C

2
36. Let[:jwdx
x
:J‘(x+logx)2 (1+l)dx
x

Putx +logx=t = (1+ )dx dt

3
t 1
1= jtzdt=—3 +C:§(x+10gx)3+C

X3 sin(’can_1 x4)

) dx

37. Let 1=j
1+x

Puttan'x*=t = Ax3dy =dt

1+x

1 1
I= —Jsintdt =—(—cost)+C
4 4

= —icos (tan_1 x4) +C

10x? +10% log, 10
x104+10%
Putx®+10 =t = (10’ + log,1010")dx = dt

38. (D):Letl= J dx

= I=j%=log|t|+C=log|x10+1Ox|+C

dx
39. (B):Let1=1ﬁ
sin” xcos” x

2 2

_ ¢sin“x+cos”x

2

- dx.
sin” xcos” x

= J.(sec2 x + cosec? x)dx =tanx —cotx+C

1. Let I= jsin2(2x+5)dx

= %ju — cos2(2x + 5)]dx [ sin?@ = #]
= lj[1 _ cos(4x+10)dx = 1[x - w] +C
2 2 4

2. Letl= JsinSx cos4xdx
= %I[sin(?)x +4x) +sin (3x — 4x)]dx
[+ 2sin Acos B=sin(A + B) +sin (A — B)]

= %J.[sin 7x +sin(—x)ldx

—lj(sirﬁx—sinx)dx 21(—cos7x
2 2\ 7

1
——(-cosx)+C
J-2cosy
:—lcos7x+lcosx+C

14 2

3. Letl= jcostcos4xcos6xdx

1
= EJ(Zcos2xcos4x)cos6xdx

= %J.(COS6X + cos2x)cosb6xdx

[ 2cos A cos B=cos (A+B)+cos (A - B)]
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=lchosz6xdx+l_[(2c052xcos6x)dx =—icos4x—1c052x+icos6x+C
4 4 16 8 24

1 1 111 1 1
=ZJ.(1+colex)dx+ZJ(C058x+Cos4x)dx :Z[ECOS6X_ZCOS4x_Ecoszx]JrC
=lx+l(sm12x)+l(sm8x+sm4x)+c 7. LetI=Jsin4xsin8xdx

4 4\ 12 4\ 8 4

= lJ.Zsin4x sin8xdx = lj(cos4x —cos12x)dx
2 2

= 1[x+lsir112x+lsir18x+1sin4x]+C
4 12 8 4 [ 2sinA sinB = cos(A - B) - cos(A + B)]

= [sin®
4.  Letl jsm (2x+1)dx zl[lsin4x—%5in12x:|+(f

214
1
=—|[3sin(2x +1) —sin3(2x + 1)]dx -
L J13sinx+1)=sin3(2x +1)] 5 Lty [loeosty,
[+ sin 30 = 3 sin6 - 4 sin°0] 1+ cosx
. 2X
3( cos(2x+1)) 1(-cos3(2x+1) 2sin”
:Z(_ > )_Z( +C =J 2 gy = jtan2 Zdx
2coszg

= —Ecos(Zx +1) +icos3(2x +1)+C
8 24

X tan—
=J(sec2——1)dx= 2 _x+C
2 (1/2)

= —Ecos(Zx +1) +i [4 cos’(2x +1) - 3cos (2x +1)] + C
8 24 x
:2mn5—x+C

[+ cos30 = 4 cos’0 - 3 cosh]

9. Let I=_|. CcosXx _J- (1+cosx)—

1+ cosx 1+cosx

=J-1dx_-[1+cosxdx

- —%cos(2x+1) +%c053(2x+1) —%cos(2x+1) +C

= —%Cos(2x+1)+%Cos3(2x+1)+C

5. Let I=J.sin3xcosaxdx=Jsinx-sin2x-cos3xdx _de .[ dx de——_[sec S
2cos? >
. 2 3 2
=js1nx(1—cos x)cos” xdx x
tan— X
3 5 | . =x——. 2+C:x—’cam—+C
=J'(cos X —cos” x)sinxdx 2 (1/2) 2
. p 2
Putcosx =t = -sinx dx =dt 10. Let]= Jsm v = J-(l cost) g
4 6
—t t
I:—J(t3—t5)dt . +E+C (- cos2x=1—25in2x)
1 1 =1J(1+cosz2x—2c052x)dx
:gcoséx—zcos4x+c 4
J, p =i[[1+@—2cosbc]dx
6. LetI= |sinxsin2xsin3xdx
(+ cos2x = 2cos’x — 1)
:%I(2Sinxsin2x)sin3xdx =1_[1dx+lj(1+cos4x)dx—z‘[c052xdx
4 8 4

1

== | (cosx —cos3x)sin3xdx
2_[ =§J'1 dx+1J'cos4xdx—lJCOS2xdx
8 8 2

[ 2sinA sinB = cos(A - B) - cos(A + B)]

3 1 . 1 .
1 1 =—x+—sind4x——sin2x+C
= Zj2sin3xcosxdx—ZJ.ZSin3xc053xdx 8

1+cos4x
[+ 2sinA cosB = sin(A + B) +sin(A - B)]  11. Letl= fcos4 2xdx = J(T) dx

10 . . 1, .
= ZJ.(SHI‘IX +sin2x)dx — Z_[sm6xdx = %J(l + COSZ 4x+2cos4x)dx



Integrals

—I[ 1+COS 8x 2cos4x:|dx

=§ clx+1 c088xdx+1 cos4xdx
8 8 2

= Ex+isir18x+1sin4x+c
8 64 8

sm X _[1 cos x

12. Letl=| T

1+Cosx
= f(l—cosx)dx =x—sinx+C

13, Let Izjcos2x—c052(xdx
COSX — COS O

dx

_J-(2cos2x—1)—(2coszoc—1)
COSX —COSO.

2
cos X —cos“ o
_J‘ )dx

COSX —COosO

dx

_ J 2(cosx — cos)(cosx +cosal)
COSX — COSO.

= 2j(cosx + cosa)dx

= 2Jcosx dx+2_[cosoc dx

= 2 sinx + 2x cosa. + C
=2 (sinx + x cosa) + C

CosXx —sinx

18, Let IZJ‘ 1+sin 2x

_ J~ Cosx —sinx

—dx [
1+ 2sinxcosx

sin2x = 2sinx cosx]

Cosx —sinx
= 5 > dx
sin“ x +cos” x + 2sinxcosx

COsSXx —sinx
=|——dx

(cosx +sin x)2

2+1 -1

Put cosx + sinx =t = (- sinx + cosx) dx = dt
C=—+C
—2+1 t

SES

————4C
COSX +SsIinx

15. Letl= jtan3 2x sec2xdx
= Jtanz 2x-tan2x-sec2xdx

= J‘(sec2 2x —1)-sec2xtan2xdx

Putsec2x =t = 2 sec 2x tan 2x dx = dt

1¢,0 1(1&3 )
I==[(*-1dt==|—-t |+C
21( =513

= lsec3 2x—1se02x+C
6 2

16. Letl= jtan4 xdx = J(secz xX— 1)2dx

= j(sec4 x—2sec’x + 1)dx

= J'sec4 xdx— ZJsec2 xdx +J1dx

:Jsec4xdx—2tanx+x+C1
= I=1 -2tanx + x + C, (say) ..(i)
where I; = _[sec4 xdx
Now, [, = Jsec4 xdx = Jsecz x-sec® xdx
= J.(l +tan? x)sec2 xdx.
Put tanx = t = sec” x dx = dt
I =J(1+t2)dt=t+§+C2
= tanx+%tan3x+C2 ...(ii)

From (i) and (ii), we have

1
I=tanx+§tan3x+C2 —2tanx+x+Cy

1
=§tan3x—tanx+x+C, where C=C; +C,

Sll’l3 X+ COS3 X

17. Let I= —dx
j sin xcoszx

sin’ x cos’ x
—J. + > 3 dx
sinxcos?x sin?xcos?x

= J(secxtanx + cosecx cotx)dx

=secx—cosecx+C

.2
18. Let[:jc052x+225m xdx
cos” x

_ J~ (cos?

x—sin? x)+ 2sin’x

COS2 X

dx

2 s 2

[+ cos2x = cos”x - sin“x]

_ J- cos x +sin® x

-J—

dx
cos” x

_[sec2 xdx =tanx+C
cos? x

19. LetlI= ;dx

sinxcos® x

sin? x + cos? x
[Sinxreosx

cos2 X
3 dx
sinxcos” x

sinx c:os3 X

sin2 X

(sin X cos3 X

_J- sinx + COSX ix
- 3 . 2

COS™ X SmMxcos Xx
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2
sec” x
= J‘[tanxsec2 X+ )dx
tanx

:j(tanx+t 1

Put tanx =

I:j@

=log

20. LetI=

COS2 X—

(cosx+

J- (cosx—

anx

)sec2 xdx

t = sec’x dx = dt
2
+1)dt:t—+1og|t|+c
t 2

1
|tanx|+5tan2x+C

2
Ccos2x dx

(cosx +sin x)2

sin? x
5 dx
sinx)

sin x)(cosx +sin x)

(cosx + smx)

J‘ COsSXx — smx

cosXx + smx

Put cosx + sinx =t = (- sinx + cosx) dx = dt

dt
IZJ‘T

=log

21. Letl

=logltI+C

lcosx +sinx|+C

= J’sin_1 (cosx)dx

=jgﬁ4Fn{g—xﬂdx

2
T T nx X
ZJ(E—x)deEde—fxdxz7—7+C

22. Letl=| : dx
cos(x —a)cos(x —b)
_ 1 J~ sin[(x —b) —(x—a)] .
sin(a—b)’ cos(x —a)cos(x —b)
1 XJ sin(x—b)cos(x—a)—cos(x—b)sin(x—a) i
_sin(a—b) cos(x —a)cos(x —b)
[+ sin(A - B) = sinA cosB - cosA sinB]
1
= M[Jtan(x —b)dx - jtan(x - a)dx]
1
= m[—log lcos(x—b)|
+loglcos(x—a)l]+C
_ 1 |cos (x— a)|+C
“sin(a—=b) |cos(x—b)|

2. 2
23. (A):Letl= JEELJE_EBE_de

= J.(secz xX—

sinzxcoszx

cosec? x)dx = tanx + cotx +C
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X
e (21+x) dx
cos“(e*x)

Putxe*=t = (¢".1+¢"x) dx=dt
L I= j

=tant+C = tan(xe*) +C

2

24. (B):Letl=

fsecz tdt
cos t

1. Letl= j 1
X+

Put =t = 3x%dx = dt

=tan ' t+C= tan_l(x3) +C.

J> dx
a2
4
X+ 1+x2
V 4

2. Letl=

J’;dle
Vi+4x2 2

+C

:%j

1
14
2 08

dx

2
(1) 22
2

{ _[—dx =loglx+ x2+a2|+C}
Va2 +a?

2x+V1+4x2

2

=%log|2x+\/1+4x2 I—%Iog2+Cl

=—log +C

zélog‘2x+\[1+4x2‘+c [WhereC:%llog2+C1:|

dx

jda—xf+1

Put 2-x)=t = -dx=dt=dx=-dt
I:—f at =—loglt+ 2 +1

\/t2+1
=—logl(2-x)+(2-x)> +11+C

1

3. Letl=

[+C

=log| |+C
‘2—x+ x? —4x+5‘

1 dx

_ dx _1
LetI_JJ9—25x2_-5JJ5’ 2

4.

—X

25



Integrals
1 X dx . -1X
== —— B —+C
5sm (3/5J+ [ fﬂz_xz sin p
=1sm 1(5 )+C
5 3
5. LetI= _[ dx
1+2x%
2 dt
Putx*=t = 2xdx=dt = xdx:g
3¢ dt dt 3 dt
== i
J1+2t2 '[1 L2 4J(1 J2 R
| +t
V2
[ J. zdx 2=1tan_1£+C}
a“+x° 4 a
TRl (7 e
=— tan ——=tan~ (ft)+C
4 1/\5 1/42 o2
= ——=tan~ \/_x +C
2J§ )
x2dx x2
6. Letl= j jﬁdx
1-(x7)
Putx’=t = 3x dx = dt
Lede 11 e o
37142 32 1-t

|: J dx =l10g - +C:|
2 —x> 2a a-x
3
:11g1+t C=110g1+x +C
6 1-t 6 1— 43
7. Letl= f
\x -
b 1
= dx — dx =1y — I, (say)
J.\/362—1 J‘\/xz—l
x
NOW, Il=.[ dx
\/x2—1
Putx*-1=t = 2xdx=dt
1/2
1 1/2 t
I, == ><—+C
1 2J J 2712 !

=\/E+C1=Vx2—1+C1
and12=jﬁdx=loglx+\/x2—ll+C2
X2

J\/i—log lx+Vx% —a I+C]
I:Vx2—1—10g|x+ ?-11+C

Where C=C; + G,

x2dx

8. LetI=j\/x6+u IJ

Putx®=t = 3x%dx=dt

. I:1 Lzlloglzw 2 +a®1+C
dx 2 9
J.—=Iog [x+Nx“+a“ |+C
Va2 +a?

=%log|x3+\/a6+x6 I+C

sec2 X

\/tanzx+4

Puttanx =t = sec’ x dx = dt
dt
2 +(2)?

9. Let1=j dx .

g I:J' =loglt+ 2 +41+C

24d%1+C

j\/i—log lx+vx

=logltanx+ tan®x+41+C

=J~ dx
\/(x+1)2+1

I= logl(x+1)++/(x+1)2+11+C

. Letl:j\/x2+2x+2

=log |x+ > +a%1+C

. J. dx
Va? +x?
=logl(x+1)+ X2 +2x+21+4C

1. Letl= zdx =l dx
9x* +6x+5 9

| ——
—
N
oW
=
Q|
-
js¥)
|
—_
AN
+
@
—_

12. Tetl= J'—ﬁ - 61x — dx

1 dx
= —dx =
\/16—(x2+6x+9)

J‘\/7—(x2+6x)



13. Letl:j

1
—_—
Jane-2)

dx dx

=IJx2_3x+z=j\/(xz_2§x+9)+2_9

dx _ J' dx

EEENEID
=36

{ J'\/i—loglx+

+C

N |+c]

=log (x—%)+\/(x—1)(x—2) +C
dx dx
Letl= =
e J\/8+3x—x2 f\/S—(xz—?:x)

3
3 dx < ) .
ey e
dx

15, LetI— dx dx
“ J\/x a)(x—Db) I\/ 2 _(a+b)x+ab
:j\/ ) 2(a+b) (jibf ) (a+b)2
oAy Uy ) T

dx

e

WEG 100 PERCENT Mathematics Class-12

s () 52

1

—a

(x—a—;b)h/(x—a)(x—b)

4x+1

\/2x2+x—3

Put2x®+x-3=t = (4x+1)dx=dt

At 2, 4102
1_j$_jt dt=2t12 4+ C

—oV2x2 4 x—3+C

_log +C

=loglx+Vx?-a? |+C}

=log +C

16. LetI= j dx

17. Letl= xX+2
J ==
:j\/ - 1dx+J\/22 1dlel+12(say)
= X =
= I=L+], - (i)

NOW’Il_J.F
X% -

Putx>-1=t = 2xdx=dt

1/2
=1J‘£—1J 1/zdt—l><t—+Cl
20 F 2 1/2
=Vt+C =Vx? -1+ ... (i)

and, I, :_[ dx=2log x+Vx% -1 +C, .. (iii)

2
Va2 -1
From (i), (ii) and (iii), we get
I=vx*-1 +210g|x+\}x2 —1|+C, where C=C; + G,
5x—-2

18. LetlI= J—dx
3x +2x+1

X
= 5x-2=A(6x+2)+B . (@)
Comparing coefficients of x in (i), we get

Put 5x-2= A(di@xz +2x+1))+ B

5
= = A:—
6A e

Comparing the constant terms in (i), we get
-2=2A+B

= —2=2><§+B=> —2=§+B:> B:_E
6 3 3
7(6 +2)—E
I= —3dx
3x% +2x+1



Integrals

5 6x+2 11 dx
= I=cf 5 ——d-
673x% +2x+1 373x% +2x+1
5 11
Let I=—1, ——1I ... (ii
2h-—1, (i)
where, 11:J26)C—+2dx
3x°+2x+1
Put 3x*+2x+1=t = (6x+2)dx=dt
dt
c. Il= T
=logltl+Cy
=log|3x% +2x+11+C4 ... (iii)
and 12:_[ de :1J l;x 7
3x*+2x+1 37 2 2 1
3 3
_1J' dx _1‘[ dx
"3 3 2
e
3 9
_1-[ dx
3 1 2 N 2
e
3 3
x+1
1.1 a3
=—X——1%an
YR
3
1 _1(3x+1 .
=—tan |——— |+C ... (v
a3 ) "

From (ii), (iii) and (iv), we get

5
1=21
6 8

V2
where C= C; + C,

3x2 +2x +1‘ - itarf1 (MJ+ C
32

19. Let]= JL

dx
V(x—5)(x—4)
J~ (6x+7)dx
\]x2 -9x+20

Put 6x+7 = A(di(x2 —9x+20))+B
X

= 6x+7=AQ2x-9)+B (i)
Comparing coefficient of x in (i), we get

2A=6=>A=3

Comparing constant terms in (i), we get

7=-9A+B = 7=-9%x3+B=B=34

3(2x-9)+34

[= [2EX TR oy
VxZ —9x+20
o 1=3{——229 i34 dx

J\/x2—9x+20 jx/x2—9x+20

11
Let =3I, + 341, ... (ii)
where, I = de
Va2 =9x+20
Putx®-9x+20 =t = (2x-9)dx=dt
I = j% = [ 2dr =22 1
=2Vx? —9x+20 +C4 ... (iii)
and L= [ —&
x2—9x+20
=J- dx
2 2
J2-oes (2] (2] +a
2 2
dx _J dx
2 2 2
Jesfa ey
4 2 2
2 2
9 9 1
=1 “Z e [x=Z| == ]| |+C
Og(x 2) (x 2) (2) 2
=log (x—%)+\jx2—9x+20 +Cy - (V)
From (ii), (iii) and (iv), we get
I=3x2vx?—9x+20
+ 34log (x—%)+\/x2—9x+20 +C
or T=6vx2—-9x+20
+ 34log (x—%)+\/x2—9x+20 +C

where C=C; + C,

20. Letl= jidx

4x—x2

:jx—ﬂ

[ (x=2)+4

4-(x-2)?

:j x—2 dx
J4-(x—2) Ja-(x-2)%

-2

LetI=1; +4sin_l(xT)+Cl - ()

x;de
Va—(x-2)2

dx

dx+4j

where I; =J



12
Put (x-2)?=t = 2(x-2)dx=dt

1 dt 1 dt
o L== ==
1 2,“\/(2)2_t 2-[\/4_1.

1[@a-p 2+
2

= \J4—(x=2)? +Cy=—\J4-x> —4+4x +C,
=—\/4x—x2 +GC, (i)
= I=—\/4x—x2 +4 sin”! (XT_Z)+C

where C=C; + G,

[from (i) and (ii)]
x+2

21. LetI—dex
:1 2x+4 dx

2 Va2 +2x+3
=1 2x+2+2 dx

z Va2 +2x+3
=1 2x+2 dxt dx

2 \/x2+2x+3 \/x2+2x+3
LetI=1+1, .. (@)

where [ —1J‘ 2x+2
1= | ——
2 \/x2+2x+3

Let x*+2x+3=t= (2 +2)dx=dt

dx

1o 1
=—[r12ar=—x2t'2 4
2 2

. JJE
. 1 2 \/E
=%><2\/x2+2x+3+Cl=\/x2+2x+3+C1 ... (i)

dx _ dx
242043 N2 +2x+1-143

:J» dx

(x+1)2 +(+2)2

=log|(x+1)+y(x+1)2+2|+C,
=log|(x+1)+Vx* +2x+3 |+ C, ... (i)

Hence from (i), (ii) and (iii), we get

I=Vx?+2x+3 +log|(x+ 1) +Vx? +2x+3

where C=C; + C,

Also, I, = j

+C

WEG 100 PERCENT Mathematics Class-12

22. Letl= jz"idx
X

-2x-5

d, -
Putx+3=A|—(x*-2x-5) |+B

dx

=A(2x-2)+B .. (3)
Comparing the coefficient of x in (i), we get
1=2A = A= 1

2
Comparing the constant terms in (i), we get
3=B-2A
= 3=B-1 = B=4

1 (2x-2)+4

. 2
L= | 5Y—dx
J. x2-2x-5

Let 1=%11 +41, - (i)
where I; = J.ZZx—_zdx
x“=2x-5

Putx’-2x-5=t = (2x-2)dx=dt

Il=J.%=log|t|+cl=10g|x2—2x—5|+Cl .. (i)

dx dx
d I = =
W2 Ix'-’-—zx—5 j(x—1)2—6
dx 1 x—l—\/g| .
= = 1 C “ee
J(35-1)2—(@2 PN P R

Hence from (ii), (iii) and (iv), we get

I=llog|(x2—2x—5)| +ilogﬂ +C
2 JE x—1+\/g
23 Letl=[—2%3 4
\/x2+4x+10
Put 5x+3=A(di(x2+4x+10))+B
X
= bBx+3=A(Qx+4)+B .. (i)

Comparing the coefficients of x in (i), we get
5=2A = A=5/2

Comparing the constant terms in (i), we get
3=4A+B = B=-7

g(Zx +4)+(=7)

I= 22— dx
Va2 +4x+10
:E 2x+4 dr—7 dx
27 2 4 4x 10 Va2 142 +10

= 211 =71, (say)



Integrals

5 N
1=21,-71 .. (i)
2 1 2
2x+4

Now, I[;=[-—221%
e Ix/x2+4x+10

Putx’+4x+10=t = (v +4)dx=dt

R L P Vo
..Il—jj—jt dt =24t +C

dx

=2Vx? +4x+10 + C; ... (iii)
and 12 :J- dx :J‘ dx
\/x2+4x+10 \/(x+2)2+(\/g)2

—loglv+2++(x+2)2 + (V6 )|+ C,

=10g|x+2+\1x2+4x+10|+C2 ...(iv)
Hence from (ii), (iii) and (iv), we get
I1=5vVx% +4x+10 —7log|x+2+\/x2+4x+10|+C
24. (B):Letl=| =| dx
2+2x+2 (x+1)? +1
=tan_l(x+1)+C
25. (B):Letl=| dx =1j dx
\/93(—43(2 2 \/—x2+9x
4
1 dx 1 dx
2 9 2 2 2
2
o o e ]
8 4 8
2
21 dx :lsin . 8 +C
2 \/ 9\ o2 2 9
(5] (%) 1
=151 _1(8x_9)+C
9
1. Letr=| X
(x+1)(x+2)
X A B
et = +
(x+D)(x+2) x+1 x+2
= x=A(x+2)+B(x+1) ..(i)
Putting x = -1 in (i), we get

-1=A(-1+2) = A=-1
Putting x = - 2 in (i), we get
-2=B(-2+1) = B=2
X -1 N 2
(x+1)(x+2)_x+1 x+2

=-loglx+11+2loglx+21+C
=-log |x+1| +log [x+2|*+C

(x +2)?
x+1

+C

2.
x°=9
1 1 A B

Let = +
—9 (x=3)(x+3) x-3 x+3

= 1=A(x+3)+B(x-3)

Putting x =3 in (i), we get 1 = A(3 + 3)
= A=1
6
Putting x = - 3 in (i), we get 1 = B(-3 - 3)
1

= B=—
6

dce 1 ( 1 1 )
= - dx
x¥*-9 6 \x-3 x+3

(loglx=3l-loglx+31)+C

+C

1
6
1
6

lo x=3
gx+3
Bx—1)dx

(x=-1)(x=2)(x-3)

3x-1 A B C

et = + +
(x-D(x-2)(x-3) x-1 x-2 x-3

= 3x-1=A(x-2)(x-3)+B(x-1)(x-3)

3. Letl:j

+Cx-1) (x-2) ...

Putting x = 1 in (i), we get
3-1=A(1-2)(1-3)
= 2=A(-1)(-2) = A=1
Putting x = 2 in (i), we get
6-1=B2-1)(2-3)
= 5=B(1)(-1) = B=-5
Putting x = 3 in (i), we get
9-1=C(3-1)(3-2)
= 8=C2)1)=C=4
3x-1 _1 5 4
(x-1)(x-2)(x-3) x-1 x-2 x-3

3x-1
J‘ dx
(x=I)(x=2)(x-3)

—J—dx 5

=log|x-1| -5log|x-2| +4]log |x—3| +C

13

()
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4. LetI=| xdx
(x—1)(x—2)(x-3)
X _ A B C

et = + +
(x-D(x-2)(x-3) x-1 x-2 x-3

= x=Ax-2)(x-3)+Bx-1)(x-3)
+Cx-1)(x-2) ..»1)
Putting x = 1 in (i), we get

1=A(1-2)(1-3) = A=%

Putting x = 2 in (i), we get

2=BQ2-1)(2-3) = B=-2
Putting x = 3 in (i), we get
3=C(3-1)(3-2) = c=%
X I N 3
(x-1)(x-2)(x-3) 2(x-1) x-2 2(x-3)

X

j dx
(x=1)(x—2)(x-3)
—JZ

=%log|x—1|—210g|x—2| +§10g|x—3|+C

_Jx22

5. Let I= dex

2x _ 2x A N B
243x+2 (X+D(x+2) x+1 x+2
= 2x=A(x+2)+B(x+1) ..(3)
Putting x = - 1 in (i), we get
2(-1)=A(-1+2)=>A=-2
Putting x = - 2 in (i), we get
2(-2)=B(-2+1)=B=4

2x -2 4

= +

x2+3x+2 x+1 x+2

=l 2+3x+2 x__zjxﬂ
=-2log |x+1| +4log|x+2| +C
1-x2 1-x2
(1 2x) x—2x

therefore we convert it into a proper fraction by long
division method, we get

X
2-1 1 5 !

==+
2x2—x 2 2x%—x
:>j—(1+x2d_ _[d+ jx 2

—x+2x -X

x-2 x=2 A B
Now, = =—+
22— x(2x-1) x 2x-1

= x-2=A(2x-1)+Bx (i)
Putting x = 0 in (i), we get

Let

x+2

6. Since is an improper fraction,

2

WEG 100 PERCENT Mathematics Class-12

2=A(-1)=A=2

1
Putting x = 5 in (i), we get

1_2=B(%) =1-4=B=B=-3

2
x-2 2 3 _z+ 3
2%2—x x 2x-1 x 1-2x
We have
[ v=2 s lj(2+ 3 )dx
x(1-2x) 29\x 1-2x

=%x+log|x|—élog|1—2x|+c

7 Let [= JZL
(x*+1D)(x-1)
X A  Bx+C
2 Tro1 2
(x*+D(x-1) x-1 %41
= x=A@>+1)+Bx+C) (x-1) (i)
Putting x = 1 in (i), we get

1=A(1+1) = A:%

Let

Comparing coefficient of K% in (i), we get
0=A+B = B= —%

Putting x = 0 in (i), we get
0=A-C=C =%

x
ot
(x*+1)(x-1)

1 dx_l.[ X x+1j dx
T2dx1 22y T2y

_J- 2xdx 1 dx

1t
fl/_2+¥ g
x=1 x241

x14x2+12 +1

1 2 -1
=—log|x—-1 ——1 x“+1 +—t x+C
2 og | | 1 og( ) 2 an

8. Let al 4, B S
(x=1)?(x+2) *—1 (x-1)? x+2
—x=A(x-1)(x+2) +B(x +2) + Clx - 1) Q)

Comparing coefficient of x* on both sides of (i), we get
0=A+C
Putting x = -2 in (i), we get

2=C(2-1? > c=%2 - A=_C=%

Putting x = 1 in (i), we get

1=B1+2) = B:%

X
2 4
j(x-1)2(x+2) *



Integrals

=J‘ 2 dx+J‘ 1 dx—j 2 dx
9(x—1) 3(x-1)? 9(x+2)
11
=zlog|x—1|+lx(x 1)
9 3

—%log|x+2|+C

1 +C
3(x-1)

3x+5

9. Let I= Jm dx

dx

x—1
x+2

_J' 3x+5
(x=1)-1(x-1)
3x+5 3x+5
_J 2 dx = 7 0
~1)(x-1) (x+1)(x-1)
3x+5 A B C
2 - * 2"
(x=1D%(x+1) x-1 (x-1)* x+1
or, 3x+5=A(x-1) (x +1) + B(x + 1) + C(x - 1)* (1)
Putting x =01in (i), we get5=-A+B+C ...(ii)
Putting x =1in (i), we get 3 + 5= 2B

Let

= B:§:4
2

Putting x = -1 1n() we get
3+5=C(-1-1)

Now putting the values of B and C in (ii), we get
9 1

= A=—-5=—
2 2

5=—A+4+%
_[ 3x+5
(x-1)%(x+1)

dx 1 dx

=__j(x 1) Jx 1)2+§'[x+1
4x-1)"

dx

=—Elog|x—1|+ +— log|x+1|+C

T (-1 (x+1)(2x +3)
A B C
= +
x-1 x+1 2x+3

= 2x-3=A(x+1)2x+3)+ B(x-1)(2x +3)

+Cx-1)(x+1) (i)
Putting x = 1 in (i), we get
21)-3=A(1+1)(2+3) = -1=A(2) (5)

1

= A=——
10

t
(x? -1)(2x+3)

15

Putting x = -1 in (i), we get
-2-3=B(-1-1)(-2+3)

= -5=B(-2)(1) = B=§
3
Putting x = Y in (i), we get

sesecf 3

5 1 4 -24
= 5 5 = C 6><5

5
2x-3 _ 1 N 5 24
(x> -1)(2x+3)  10(x-1) 2(x+1) 5(2x+3)
_[ 22x 3 dx
~1)(2x+3)
_ 1 pdx dx 24 dx
109x-1 29x+1 5J92x+3

5 24
=_1l010g|x_1| +§log|x+1l—mlogl2x+3l+c

5 1 12
==1 +1|-—1 -1 -=
2og|x | 0 og|x-1| 5log|2x+3|+C

5x
11. Let I=|———d
© j(x+1)(x2—4) :
5x 5x
Let =
(x+1)(x2 -4) (x+1)(x+2)(x-2)

A B C
S x4l x+2 x-2
=A(x+2)(x-2)+B(x+1)(x-2)
+Cx+1)(x+2) ..(0)

= b5x
Putting x = -1 in (i), we get
C5=A(-1+2) (-1-2) Azg
Putting x = -2 in (i), we get

~10=B(-2+1)(-2-2)= B=—§

Putting x = 2 in (i), we get

10=CQR+1)(2+2) = c=g

5x __5 5 5
(x+1)(x%—4) 3(x+1) 2(x+2) 6(x-2)
5x
—d
J(x+1)(x2—4) ’
_2 J' dx
x+1 2 x+2 6 x-2

:floglx+1I—710g|x+2|+glog|x—2I+C

12. Let I= jL“ldx

1
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a1

x?-1
we convert it into a proper fraction by long division
method.

Since is an improper fraction, therefore,

x2— D3+ x +1(x

x3—x
- 4+
2x +1
3
1
X;—X+=Q+£
x“ -1 D
x3+x+1_x+2x+1 @
x2 -1 x? -1
N 2x+1 2x+1 A B
ow, = = +
-1 (x+D(x-1) x+1 x-1
= 2x+1=A(x-1)+B(x+1) ...(ii)

Putting x = - 1 in (ii), we get
241=A(1-1) = A=—t_1
-2 2
Putting x = 1 in (ii), we get
2+1=B(1+1) = B=%

2x+1 1 3

21 2(x+1)  2(x=1) - (i)

From (i) and (iii), we get
P rx+l 1 3
=x+ +
x? -1 2(x+1)  2(x-1)

1 dx +§ dx
29x+1 27x-1

3
P e
x —

x2

1 3
=—+=loglx+1l+=loglx-11+C
Sloglx S loglx

13. Let 1=j;dx
(

1-x)(1+x2)
2 A  Bx+C
= +
A-x0)1+x%) 1=x 1442
= 2=A(1+x%)+Bx+C)(1-%) (i)
Putting x = 1 in (i), we get
2=A(1+1) = A=1
Comparing coefficients of x* on both sides of (i), we get
0=A-B .. (if)
Comparing coefficients of constant terms on both sides
of (i), we get
2=A+C
Put A=1in (ii), we get B=1
Put A =11in (iii), we get C=1
2 1 x+1
= +
(1-x)(1+x?) 1-x 1+x?

2 1 x+1
o [— = [ — d
J(1—x)(1+x2) i I(1—x+1+x2)x

Let

...(ii)

WEG 100 PERCENT Mathematics Class-12

=J 1 dx+j de2+ 12dx

1-x 1+x 1+x
=—10g|1—x|+%10g|1+x2|+tan_1x+C
14, Let I=| 3x_12dx

(x+2)

Let 3x-1 _ A B

(x+2)2 x+2 (x+2)?
= 3x-1=A(x+2)+B ..(i)

Comparing coefficients of x in (i), we get A =3
Comparing the coefficients of constant terms in (i), we

get
2A+B=-1 .. (if)
Put A=3in (ii), we get6 + B=-1=B=-7

3x-1 3 —7

= +
(x+2)> x+2 (x+2)?

3x-1 dx dx
J(x+2)2dx:31%2_4(%2)2

-1
=310g|x+2|—7[%)+ C

=3loglx+21+ 7 +C
x+2
1
xt -1
1 1

A1 @) E-D(E2+1)

dx

15. Let I:j

Let

Cx+D

X% +1

= 1=A(x-1)(x*+1)+B(x+1) (x**+1) + (Cx + D)
x+1)(x-1) ..(i)

Putting x = -1 in (i), we get
1=A-1-1)1+1) = 1=A(-4) = A=——

A B
= +
x+1 x-1

Putting x = 1 in (i), we get

1=B(1+1)(1+1) = 1=BQ)Q2) = B:%

Comparing coefficients of x*> and constant term in (i) on
both sides, we get
A+B+C=0and-A+B-D=1

= _—1+1+C=0:>C=0
4 4
and 1+1—D:1 :>D:—l
4 4 2
1 1 1 -1
T 5 + to 2
x* -1 4x+1) 4(x-1) 2(x*+1)
-1 47x+1 47x-1 272 +1)



Integrals

=—110g|x+1|+110g|x—1|—1tan_1x+C
4 4 2

:10 x—l—ltan ly+cC
4 x+11 2
16. Let I= j—
x(x" +1)

n—1
al dx = f
n= x +1)

Putx"=t = nx"'ldx=dt

=_J t+1)
1 A B

t tH(t+1) t t+1

= 1=A(t+1)+Bt (i)
Putting t = 0 in (i), we get

1=A0+1)=A=1

Putting t = -1 in (i), we get

1=B(-1)=B=-1

: Jm*f(“m)

:—(10g|t|—10g|t+1|)+C
n

X-x xt (" +1)

l’l

1 t
=—1 :—I +C
n Ogi!+1 8

2" +1

cosx dx

17. Let I=
j(1 —sinx) (2 —sinx)

Put sinx =t = cosx dx = dt ..(i)

[
A-£)(2-1)

J- cosx e
(1-sinx)(2—-sinx)

1 A B
tf ————— = —
1-H2-t) 1-t 2
= 1=AQ2-H+B(1-1 ...(ii)

Putting t = 1 in (ii), we get
1=A2-1) > A=1
Putting t = 2 in (ii), we get B = -1

. J cosxdx J-
" ) (1-sinx)(2 —sinx)

=—log|1—t|+log|2—t|+C

‘log +C—1 g‘z_s.mx +C [using (i)]
1-sinx
18. Let I= fwdx
(x +3)(x +4)
Let ¥ =+, then P+ (*+2)  (t+1)(E+2) P +3t+2
(@2 +3) (2 +4) (E+E+D) 2471412

17

( —4t—10) [ 4t+10 :|
P +7t+12 (£+3)(t+4)
44410 _ A B

(t+3)(t+4) t+3 t+4
= 4t+10=A(t+4)+B(t+3) ()
Putting t = - 3 in (i), we get
4(-3)+10=A(-3+4) = A=-2
Putting t = - 4 in (i), we get
4(-4)+10=B(-4+3)=B=6

(x2+1)(x2+2)_1_[-2 L6 ]

(x% +3)(x> +4) t+3 t+4

_1+[ 2 _ 6 :|
2 +3 x?+4
I= j[1+ 2 26 :|dx
2+3 2+4
2 1 x 6 _1(36)
=x+—tan |— |[-=tan | = [+C
V3 [ﬁ) 2 2

2 1 X 1Xx
=x+——tan ' —— —3tan lE+C

NG
2x

19. Let I= Jz—dx
(x +1)(x +3)

Putx*=y = 2xdx=dy

J(y+1 Wy +3)
1 A B
t = +
(y+)(y+3) y+1 y+3
= 1=A@y+3)+B(y+1) (i)

Putting y =-11n (i), we get 1=2A :;A:%

o =

Putting iy = -3 in (i), we get

1=-2B = B=—-

N |~

- 1 11
(y+1)(y+3) 2(y+1) 2(y+3)

_J(z (y+1) 2 +3)de

_lpdy 1pdy
_2jy+1 2Jy+3

=%log|y+1l—%logly+3l+c

2
logerl Czllog x2+1+C
y+ 2 x“+3
3
20. Let I=f 1 dx=l %
-1 AT (-1



18

Putx*=t = 4x° dx = dt

1 dt
IzZJt(t—l)

1 A B
Let S

KE-1) t -1
= 1=A(t-1)+Bt ()

Putting t = 0 in (i), we get
1=A(-1)= A=-1
Putting ¢ =1 in (i), we get
1=B(1) = B=1

1 —1

tHt—1) £ -1

:_j(_+_)

:Z(—log|t|+log|t—1|)+C

Put f=t=e'dx=dt = dx=%

jt(t 1)
Let 1 :é.{_i
Ki-1) ¢ -1
— 1=A(t-1)+Bt Q)

Putting t =1 in (i), we get B=1
Putting t = 0 in (i), we get 1 =A(0-1) + B(0)
= A=-1

1 -1 1

— =
Ht-1) ¢ t-1

1=)( e Ja

=-log |t| +log |t-1| +C
=-log |¢'| +1log |e" -1| +C
x_
=10ge ! +C
ex

22. (B):Let I=]

(x- 1)<x 2™

Let o = A + B

x-1(x-2) x-1 x-2
= x=Ax-2)+B(x-1) ..(i)

Putting x = 2 in (i), we get
2=A0)+B2-1)= B=2
Putting x = 1 in (i), we get

WEG 100 PERCENT Mathematics Class-12

1=A1-2)+B0)=>A=-1
X -1 N 2
(x—l)(x—Z)_x—l x-2

Izj( -1 + 2 )dx
x—=1 x-2

=—loglx—1[+2log|x-2[+C

2
=lo (x=2) +C
x—1
23. (A): Let 21 4, Bx+c
x(x +1) x 241
= 1=A@+1)+ (Bx+Ox (i)

Putting x = 01in (i), we get, A=1

Comparing coefficients of x* in (i) on both sides, we get
0=A+B=B=-1

Comparing coefficients of x in (i) on both sides, we get

J— ]| 3

=log|x|—zlog(x2 +1)+ C

1. Let I=‘[x sinxdx

x(x +1) X 2 +1]

= xjsinxdx - J[%(x)fsinxdx}dx
= x(—cosx)— Jl(—cos X)dx =—-xcosx+ J-cosxdx
=—xcosx+sinx+C

2. Let I=Ixsin3xdx

cos3x d —cos3x
Zx(_ 3 )_JE(’C)( 3 )dx

=—xCOS3x+1Jcos3xdx =_xcos3x+1.sm3x+c
3 3 3 3 3

:—lx Cos3x+lsin3x+C
3 9
3. Let I:szexdx
2 d, 2
=x ‘[exdx—_[(a(x )-jex dx)dx
=x2 ¢ —U2x-ex dx]

=x%¢" —ZIxex dx

=x2e¥-2 |:x [etax - j(%(x) : jexdx)]

= x2¢é* —Z[xex —_[ex dx]



Integrals

2

x~ ¥ —2xe* +2e* +C

= e* (X -2x+2)+C
Let I:fxlogxdx

4.

= longxdx— I|:dd_x (logx) Jx dx] dx

e 3 Jo

5.

2

x2

2 2

X 1
= logx — ijdx

2 x2

2 2

Let I= J.xlog2xdx

2

2

=%log(2x)—%_[xdx

2

X 1 x
—log(2x)—=-—+C
5 10g(2%) =5+

2

X X
=~ log(2x)——+C
2 0g(2x) 1

6.

Let I= Ixz log xdx

:—logx——xx—+C:—logx—ix2+C

ol (2

:x—log(x)—— x2 dx

3

3 3 3

X 1 X
=—log(x)—=x—+C=—

3 g(x) 3 3
7. Letl= jxsin_1 xdx :J‘sin_1 x-xdx
=sin " x

=

2
=2 sin
2

-1

1
x——1I
51

2 2
e
=sin~ x( J J\/—
X2 .11 X2 x“ . 91 1
:?sm x—zjﬁdx:?sm x_Ell

2

. (i)

2
where ]1:-'. ad dx
\jl—xz
Putx=sin® = dx = cosb do

.2
Il=jﬁcos9d6 J. sin” 0 .cos0do

V1-sin? cos
= [sin”6 de:lja-cosze)de

1sin260

=—jde——jcoszede_—e—— +C

2
[ sin9=x:>cose=\/1—sin29=\/1—x2]

1
= —G—Esin6c056+C = %sjn‘lx—%xxll—xz +C

From (i) and (ii), we get

2
I= %sin_lx —%[lsin_lx—lx\/l—xz]+ C
:%sin_lx-(2x2 “)+ =4

8. LetI= fxtan_lxdx

=tan lx J.x dx — J[(%(tan—l x)).f(x dx):|dx

2 2
= tan 1x(x—J—‘[ 1 x—d
2 1+x2 2
2 2
=2 tanlx-= ; d
x“+1

_1x—%(x—tan_1x)+C

X
=—rtan
2
2

b
=—rtan
2

-1 -1

x——x+1tan x+C
2 2
9, Let1=jxcos_1xdx=Jcos_lx-x dx

=cos lx- Jx dx — J(d% (cos_1 X) jx dx )dx

2 2
U I I -1 |x
meos x(?)‘fﬁ[T)d’“
2

19



20

Putx =cosb = dx =-sinb 46
cos? 0(—sinB)
V1-cos®0
= —jcoszede = —%j(l +c0s26)d0

:—1(6+
2

sm26)+c

= —1(6+1 X 2sin6cose)+ C
2 2

——%(9+cose 1-cos?0)+C

1 _ [
=——(cos 1x+x 1—x2 +C
2

From (i) and (ii), we get

os 1x

I=(2x2-1)< —g 1-x2+C
10. Let I=J.(sin_1 x)zdx

Putsin"x =0
= x=sin 0 = dx = cos0 40

. I=J92cosed9
=67 [(cos8)do - | (1(92). | cosede)de

=0’ (sin®) f29 (sin®)do

=6°sin®—2[0sin0do
=0”sin6-2[0(-

cos0) Jl —cos0 de]

=0%sin0+20cosO— 2fcosed6

=0%sin0+20v1-sin’6 —2sinO+ C

= x(sin_1 x)2 +2sin Tayv1-x% —2x+C

XCOSs l

ﬂ

11. Let I= f

-1

Putcos™ x=t

= dx =dt

1—x2

s = —_[tcostdt

——[tjcostdt—j(%(t)jcostdt)dt}

= —tsint+jsintdt =—tsint —cost +C

:—tV1—Cos2t—cost+C :—Cos_lxxll—x2 —-x+C
=—[cos_1 V122 +x]+C

12. Let I :fxseczxdx

WEG 100 PERCENT Mathematics Class-12

-Jseczx dx)dx

2 d(x)

=x | ec? x dx — | 24
sec ( dx

= x(tanx) — ll.tanxdx = x tanx + log|cosx |+ C

13. Let I:J.tan_lxdxzJ’can_1 x.1dx
_ d -1
=tan~ xJ.ldx J.(E(tan x)-J.ldx)dx
1 1
=tan x.x—J. 3 xdx
1+x

dx

=xtan lx——j
1+x2

= xtan_lx—%log|1+x2| +C

14. Let I= fx(log x)2dx = J(logx)z.xdx

=(log x)2 jxdx - J‘(% (log x)2 .J'x dx )dx

2
= %(Iogx)z - J(logx) -xdx

x2 2 1 x2
=7(Iogx) —|:(logx)-——J';- : dx:|

2 2
= x?(logx)z —x?logx+%_|‘xdx

2 2 2

X 2 X 1 x
=—(ogx)" ——logx+—--—+C

2( 8%) 2 & 2 2

2 2 2

x 2 X x
=—(1 ——logx+—+C
2 (logx) 2 ogx 4

15. Let I=J(x2+l)logxdx
=Ilogx-(x2+1)dx

:logx-'[(x2 +1) dx—j(%(logx)~'[(x2 + 1)dx)dx
x> 1{ 3
zlogx-[?+xj—.[;(?+x] dx
x3 x2
=(?+x)logx—f(?+lJ dx

3 3
=(x—+leogx—x——x+C
3 9

16. Let I= fex(sinx +cosx)dx

Pute'sinx =t = (¢ cosx + sinx ¢*) dx = dt

= ¢*(sinx + cosx) dx = dt
I=Jdt=t+C=exsinx+C

x

dx

17. Let I= J.
(1+x)



Integrals 21

- Iz.[ex T+x-1) . =—ezxcosx+262xsinx—4jezxsinxdx
(1+0)? 2%
=e”"(2sinx —cosx) -4 +C;
= I=]e" SR dx . BI=¢* (2sinx - cosx) + C
T+x  (1+x)2 B !
2% C
:_[ex 1 + da( 1 dx = I:—(ZSinx—cosx)+C,whereC:—l
1+x \dx\l+x 5 5
1 . -1 2x
=e". +C [ e* (f(x)+ f(x))dx=e" f(x +C:| 22. Let I=|sin dx
— e (FG)+ F )= ) Jsin™
18, Let I=J-ex(1+sinx) i Putx =tant = dx = sec’tdt
’ 1+cosx ptant
. XX I= J51 ] L LI Y
1+2sin—-cos— x 1+tan“t
= Izjex 2 |dx = J.e [ sec?X +tan :|dx
2X 2 2 - 2
2cos 5 =Jsm (sin2t)sec” tdt
I= jex [tan§+%sec2 g]dx = J.Ztseczt dt = 2_[tsec2 tdt

_[er [tan +( (tangm i =2 |:t [sec?t dt —j(%(t)-jsecztdt)dt}

ta“( )+C [ [e* (Fo+ Py de=e* )+ C | =2[ttant - [Ltantdt]

19. Let I= f (———Z)dx

X

=2ttant +2loglcost |+ C

1
1+x2
(L))o erxtacotac |
X \dx\x x x [ cost = L = ! = 1 :l

sect 2 2
[ [ (F)+ F) de=e*f+C]| Visantt s

=2tan_1x.x+210g +C

1
20. Let = J- xd =2xtan_1x+210g(1+x2) 21+C
x
(x-1)° 1
_ -1 1 2
=J_ex((x_1)_2)dx =2xtan x+2(—2)log|1+x I+ C
(x=1) -1 2
=2xtan x—log‘1+x ‘+C
= 12_ 23dx 258
(x-1?% (x-1) 23. (A): Let I=[x%" dx
x 1 d 1 Put ®=t=3x2dx=dt
=J.e 2+d_x 5 dx . ) 1 s
(x=1) (x=1) : I:—J.etdt:—et+C:—ex +C
3 3 3

=(xf1)2 +C [ jeX(f(x)+f'(x))dx=exf(x)+C] 24, (B): [ (secx + secx tanx) dx

21. Let I= Jer sinx dx

=¥ Jsinx dx—j(%(e“) . Jsinx dx)dx

= ¢>*(—cosx) — JZezx (~cosx)dx

= J.ex (sec x+%(secx))= e*secx+C

[ [ @+ Fan=ef+C]
=—¢%* Cosx+2_|.ezx cos x dx m
= —e2* cosx +2 [eu.[cosxdx—J‘(%(ezx)jcosxdx) dx] 1. Let I :JV4—x2dx = J\/(Z)Z —x2dx
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=|:_.l ) —x +;Lsm 1(%)]+C =x;2 X% +4x+1 —glog(x+2)+\/x2+4x+1
_ 2
|: J\/ 2 _xPdx== \/ﬂ —x? +—sm 1(£)+C] > LetI—j 1=t —x7dx
a

= [J1- (P +4x+4)+4dx

2
xN4—x 4 . _qfx
== +gsin (E)+C =j\/5—(x+2)2dx= JV(\/g)Z_(x+2)2dx
xV4-x? . 1 x =x+2\/5—(x+2)2+Esin_1 x+2 +C
_T+25m 5 +C 2 2 V5

2. J'1—4x2dx=2_[ l_dex |: j,mZ_xz dx:%qaz_xz +§Sin_1§+C:|
\ 4
x+2

+2
2 1—dx—x2+2 sm (—)+C
:2j (%) —x2dx 2 f
6. Letl= [Vx*+4x—5dx
Y .9y LIS DENC | SRS | S
“2Va Tt T a2 = [V +ax+4)-9dx =[x +2? -3 dx
2
[ [\a* -« dx=§\/a2—x2+%sin‘1§+C] =¥ (x+22—(3)? —glog (x+2)+\/x+2)2—(3)2‘+c
\1—4x2 (2 2, x[2 o
_x 124x +%sin_l(2x)+C . J x“—a dx-z x“—a
2
a [2 2‘
3. Let I:J\]x2+4x+6dx —7log‘x+ x"—a”|+C
x+2 2 9 2
:JVx2+4x+4+2dx:_[\/(x+2)2+(\/§)2 dx =75 V& +4x-5 —Clogix+ 2+Vx" +4x -5

+2
=x2 (x+2)% +2 7. Letl= [\1+3x-x?dx

+C

+C

+%10g (x+2)+4(x+2)% +2|+C :J 1-(x% = 3x)dx
J\/a +x2dx— a? +x? =J\/1—(x2—3x+2)+2dx
4) 4
2
+%10g (x+\/a2+x2)

+C

2
e Ji3 3Y
:j T - x—E dx
x+2
=7 x* +4x+6 +log(x+2)+\jx2+4x+6
2 > s (a7 1 ¥ 2

4. TLetl] =J x2+4x+1dx = 2. ——(x——) +§sin_ +C
= [V(? +4x+4)-3 dx
= [V +2? - (3)% dx

x+2 2 3
= 22 -3 =21
22 o+ 22 -3 Siog

.

2
: J'\/az —x? dx=§«la2 —x? +%sin1£+c]
a
+C =2x_3\/1+3x—x2 +%Sin_l(2x_3]+c

(x+2)+4/(x+2)*> -3 1 N
'.'J.\{xz—az dX=§«/x2—u2 8. Letl= J\IX2+3de

Progherfloc] op(es2f (2] o f(s-2f 2] o

AN



Integrals

2
—glog (x+§)+ (x+§) 2 +C
8 2 2 4
J.\/xz—azdx=§\/x2—a2
2
—%log‘x+ﬁx2—a2‘+c
x+z+\/x +3x|+

C

ZXI?’Vx +3x——log

9. Let 1= [yf1+5dr=L[\ors? d
. € —J. +? X—EJ. +Xx~ ax
:1_[ X% +32 dx

3
=%B\/x2+9+§log|x+\/x2+9|]+c

[ J\/a +x2dx=%\/a2 +x2+§log
:%Vx2+9+glogx+\/x2+9
10. (A): Let I=[{1+x7dx

x+\lu2 +x2

+C

/4 1
4, J sin2xdx= [——cos 2x:|
2

+C] 5

23

i1 3
J—dx = [logx]g =log3—-log2 = logE
x

2
3. [(4x -52% +6x+9)dx
1

4 3 2 2
:[4.x__5‘x_+6.x_+9x]
4 3 2 1

=(24—14)—§(23—13)+3(22—12)+9(2—1)
:(16—1)—§(8—1)+3(4—1)+9(1) 15—3—;+9+9

3y 35_99-35_64
3 3 3

/4

0

= _—1(COSE—COSO)= —l(—l) = ;
2 2 2 2

/2 1 n/2
J cos2xdx = [— sin 2x:|
0 2 0

1 1
= — i - i 0 =— 0 - 0 = O
(sinw—sin0) = —( )

5 5
6. jexdxz[ex]4=65—e4=e4(e—1)
=§\/1+x2+%log x+\/1+x2 +C 4
/4
a? tanx dx =[log | |
[ J.\/a2+x2dx—f 2+x2+—10g (x +a* + x* )+C:| 7 -('; anxax= [og secx]o
b1 1
11 (D):LetI:J' 2 8ri7dx =log seCZ—10g|sec0|—logf—§10g2
[ 2 2 i
=j (x—4)"—3"dx 8. J.cosecxdx
/6

_x—4

(x—4)+Vx> —8x+7

X% —8x+7 —210g +C
2

=[log (cosec x — cotx)]n/4

2 T T T
|: J /xz _ a2 dx=§ /xz _a2 —%log‘x+ Ixz —u2‘+C] :log(cosecz—cotz)—log(cosecg—cotg)

1 2 1
L J x+1)d —+x
-1

-1

1

= 5[@)2 ~(-1)?]+[1-(-1)]

1 1
25(1_1)+(1+1):5(0)+2=2

=log(v2 1)~ log(2—/3 )—log(\f \é)

1 dx
9. j = [sin_1 x](l]
ovVl1l- X2
=sin™ (1) —sin"}(0) = g
1
dx 1.4
10. |——=[tan "x]y
g 1+22

= tan”!(1) - tan™(0) =g
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3 3 Since the degree of numerator and denominator is same.
11. J‘ dx__ [110g (_x -1 ):| - The fraction is improper. To make it proper we have
2

2x2—1 2 x+1 todivide5x2byx2+4x+3.
1 3-1 2-1 x2+4x+3>5x2 (5
:E[log(3+1J_ 10g(2+1)} 527+ 20x + 15
_1[10 (3)_10 (1)]_110 2/4)_1,.3 —
5 34 33 —281/3 ) g2 - 20x — 15
—20x-15
w2 "2 oI (5+—)dx
1
12. J'coszxdx= j%szxdx '[ x“+4x+3
0 0 Let 20x+15 _ 20x+15 _ A B
[1( sinzx)]"/2 2+4x+3 (x+D(x+3) x+1 x+3
=[=|x+
2 2 /o = 20x+15=A(x +3) + B (x +1) ..(i)
_1[(E_O)+(Sinn_sin0):|_g Putting x = -1 in (i), we get .
21\2 2 2 4 20+15=A(-1+3)=-5=2A = A:7
3 3 -
Putting x = -3 in (i), we get
13. J.zx dx:%f 22x dx ° " & 45
2% +1 2% +1 -60+15=B(-3+1) = -45=-28 = B="

1
= —[log(x2 +1B " I( 45 ) "
10 2(x+1) 2(x+3)
=—[Iog10 log 5] = —loggz—logZ 15 5
= [Sx + Elog(x +1)- ?Iog(x + 3)]
1

1
1 J2x+3d—f( 2x 3 )dx

05x +1 5x2+1 5x%+1 =5(2—1)+§[log3—log2]—%[log5—10g4]
10x 31 5 3 45 5 5( 5 3)
=< = =5+~ log> - —log=5-7|9log_ ~log
'[Sx +1 5.(!2 ( ) 083 087, S| 7108 ~1087
\/g n/4
1 - . 17. Letl= [ (2sec’x+x’+2)dx
= [log(5x* + )|} + = x —| tan* [ =— 0
G V5 ko =|:2tanx+x—+2x]
0
—%(log6—log1)+%(tan_1\/g—0) 1
> =Z(tang—tan0)+z(;—6—0)+2(§—0)
1 3 -1
=—log6+—=tan J5 4 4
> 5 I E ) WL A
1024 2 1024 2

Ly 11 2
15. Let Iz_[xex dx:—f2xex dx T . . n
0 2 0 18. J(Sinz Z _cos? —)dx = —_[ cosxdx
2 2 2
Put x*=t = 2xdx=dt 0 0

[+ cos®x —sin? x = cos 2x]

2
3 %J’erx dx = %Jetdt:%et = f(x)
=—[sinx]j =—(sint—sin0)=-(0-0)=0

I'=f(1) - f(0)
=t 0= Loy 19. Let [= f6x+3
2 2 oxl+d
2 2 ’
16. Let I= j—dx [ 6x d*f 0
1x°+4x+3 122 +4 244



= I:3(10g8—log4)+%x§:3log2+3§

1
20. Let I= J|:xex +sin(E)]dx
0 4

1 1
. mx
= J‘xex dx+J51nIdx
0 0

X
COS —

1
“4 x _ 4
( )O J( (x)- J dx)dx -
0 —
4
=(xex) —|e*d —E[COSE]
oy n 4 lo
= [xex—ex]é—é(cosg—cosO)
T

C(el )= (e— ) (L
=(e"-0)—(e—¢€") n(\/z 1)
4 4 4 22

—e—e+l-—— 4= =142

2 = T N
NG

2/3 dx 1
22. (O): Let I= j ==
0 4+9x% 9

dx

2
2] +2
3

=—X—|tan " (— =—|tan " |—
9 2 2 /o 6 2 /o
3

~Litan (1) - tan L)) = L B2 &
—6[tan (I)—tan™ (0)] 6><4

1. LetII dx
Ox +].

Putx*+1=t

= 2xdx=dt

Whenx=0,f=1 and whenx=1,t=2

25

2 2
=lj£=[llogt:|
21t 2 1
1 1
=—[log2-log 1]==log?2
2[08 og1] 208

/2

2. LetlI= _[ \/sin¢cos5 odo
0

n/2

_[ \/sm¢cos 0 cosOdo

n/2

.f\/sm (1—sm o) cosq)dq)

Putsing =t = cosd dp = dt
When ¢ =0, t = 0; when ¢—g, t=1

1 1
1=j\/?(l—tz)zdtzj\/Z(1—2t2+t4)dt
0
1
j(tl/z 192 _ 94512y gy
0
4 1
[ B/2 t11/2 t7/2]
7 0

2 2 4 154+42-132 64
3 11 7 3x11x7 231

3. Let I:J'sin_l( zxz)dx
0 1+x

Put x =tan 0 = dx = sec’0d0
Whenx=0=06=0and

whenx=1 = 6=g

n/4
I= J sin _1(ﬂ) sec? 040

1+ tan?2 0

n/4 n/4
= _[ sin_l(sin29)-sec26d9: f 20sec” 0d0
0 0
n/4

=[206tan6 - 2]( (0)- tane)de]
=[29tane—210gsec9]2)t

(2 I tanE—Zlogsec—) (0-2log1)

4 4

T T
=—x1-21 =——log2

> og\f 5 ~log

2
4. Let I=Jx\/x+2dx
0

Put x+2=t = dx=dt
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Whenx=0,t=2and whenx=2,t=4

. ) 1 _tog J_+2x 1
2 o \/ﬁ+4—1j_lo (\/ﬁ—1J
|:2t5/2 t3/2:| 17 & \/ﬁ—4+1 & \/ﬁ+1
> 2 _ 1 \/ﬁ+3]_10 [\/ﬁ—l]
[2 /572 _ ts/z] A i WY B Wi
5 2 _
- 222 2@ - —log JEH][JEH]
5 3 Y17 2| \Wh7 -3 \17 -1
2(2)5 4 2 4\/7+ w22 _ 1 log 17+3+3\/ﬁ+\/ﬁJ
5 3¢ 17 217 +3-3V17 - V17
=§x32—§x8——x/§+8f g 20+4\/EJ: 1 10g(5+\/ﬁJ
J17 2\ 20-417 ) 17 C\5-\i7
64 32 (8 =~ 8 i
e L) g 5+Jﬁx5+ﬁ]
_192—160_[24\/5—40\5) 7 L1757
15 15 1 logﬁ25+17+10«/ﬁ]_ 1 10g[42+10\/ﬁ]
32 16V _ 16 162 Ji7 L 8 V17 8
S 22+ V2) or X2 (W2+1) ]
55 15 _ 1 21+5\/ﬁ}
w2 Nvas
S x
5. Let [ = J.—de 1 1
p 1+cos”x dx dx
7. Letl=| > =
Put cos x = t = - sinx dx = dt X7 +2x+5 xt+2x+1+4
Whenx=0,t=cos0=1, .1[ dx
T T = [ —
When x=5,t=cosE=O Cx+1)? 422
1 _1x+1]1 1, 4 4
—_ 0 = —_— — = — —
= J‘ ——[ta 1]1 2|:tan > 1 2[’can (1)—tan™ (0)]
11+t‘ L n o
=X —=—
=[~tan" 10+ tan 1] = [0+ ] g 274 8
2
2 2 8. LetlI= ezx(l—i}ix
6. LetI= J. =J' > 1 X 2x2
0x+4 x* 04-("-x) Put 2x=t = 2dx=dt

When x =1, t=2andwhenx=2 t=4

:} : dx :
04+Z—(x2—x+1) I:ie (2 ﬁ) :_I (___J

st
t o dt\t

V17 ( 1)
—t|x—=
= L log 2 2 4
V17 7\'17_(36_1) _ t,}} 14 € _ﬁ(ﬁ_1)—62(32—2)
2 2 2/lo th 4 2 22 4




Integrals

1

1 _ 33

9. (A): Let 1:]%0&
1 X

3
Putx=sin®0 = dx = cos0 d0

When le,sinezé = Q=sin!

3
. i
Whenx=1,sin0=1 = e=E

W

n 1
e '2[ (sin® — sin®0)3 056 40
11 sin” 6

1 1
sin3 6 (1 — sin” §)3

1 cosO do
11 sin” 0

1

T
B T (sinBcos? 0)3 050 d6

T 1 5
2 i3 3

_ ,[ sin? Bcos ede
1 sin” 0sin’ @

5
cos3 0
5
a1
sin 3 sin3 0

cosec’0 do

—nN a3
L

—nN A

((Cot 9)5/3) - cosec? 0 do

-

()

Putcotd =t = - cosec’0 do = dt

When9=sin_1%:> sin9=%:> C0t6=2\/§

= t=2J2=48

When ng, cot0=0 = t=0

(]
1= [ £3(-dt)
b

10.

(B) : Let f(x)= _[tsintdt

0

f(x)=[H(=cost) = [1.(~cost)dt ]|

=[-
ftx)

t cost +sint]y

= —-xcosx + sinx

f'(x) = =[x( - sinx) + cosx] + cosx

= xsinx - cosx + cosx = xsinx

/2

1. Letl = J.coszxdx
0

and [ = J

0

/2 - /2
cos? (— - x)dx = J sin? x dx
2

0

27

(i)

...(ii)

[ jf(x)dx = _[f(a—x)dx
0 0

Adding (i) and (ii), we get

2

/2 n/
2l = J. cos? xdx + _[ sin? xdx
0 0
/2

J.(sm X +cos? x)dx = de [x],

2.

I =

/2
Let I=

sin

Z[ \sinx ++/cosx

X

Tc/2

dx

n
T2

()

Replace x to (g—x)ln [ Jf dx= Jfa x)d ]

T A

m/2 \/COSX

:>I=_[

0 v cosx ++/sin

/2 sin(ﬁ—x)
" 2

dx

Adding (i) and (ii), we get

J

VCOSX

j [ Jsinx

0

COSX ++/sinx

\Jcosx ++/sin

\/smx +\/COSJC

dx

\/cosx + \/sinx

|
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m/2 T T
= [ 1dx=[x]f?=Z-0=2
. 2 2
= I=E
4

/2 . 3/2
5. Letl= [ — " dx (i)

0 sing’/2 X+ COS3/2 X

/2 sin?’/2 (E—x)

0 sin?’/2 (E—x)+ cos?’/2 (E—x)
2 2

[ Jf(x)dx = _[f(u —X) dx]
0 0

/2 3/2
- J s x dx ...(ii)

0 sin®2 x +cos¥? x
Adding (i) and (ii), we have
n/2 . 3/2 3/2

sin”'“ x + cos”’ < x
2] = dx

0 sir13’/2 X+ cos?’/2 X

m/2 TE T
jldx [x]"/2 Z-0=

Hence, ==
4

/2 cosSx
4 LetI= [ —"—ax N0

p sin x+cos’ x

n/2 cos5(E—x)
Also, I= J 2 dx
0 sinS(E—x)+c055(E—x)
2 2

[ _[f(x)dx = J.f(a - x)dx}
0 0

/2 . 5
sin” x .
= | ———————dx ...(ii)
5 -5
p cos’x+sin”x

Adding (i) and (ii), we have

2 2 .
o= m cos® x dx +nf sin® x dx
0 cos5 X+ sin5 X 0 cos5 X+ sin5 X

m/2 cos® x +sin® x m/2 b4
= [ == [ ldx=[xf? =2
p Cos”x+sin”x 0 2

T
Hence, [ ==

5
5. LetI= _[Ix+2|dx
-5
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. —(x+2), if x+2<0 or x<-2

Define |x+2|= i
x+2, if x+220 or x>-2
-2
j(x+2)dx+ J.(x+2)dx
-2
)P
|:x+2) :| [x+2) ]
2

{ —2+2) (5+2) H |:5+2 —2+2)}
=—1[ 9]+— [49 0]= 2 §:5—:29

2 2 2 2

8
6. LetI=[lx=5ldx
2
Define |x—5|= —(x-5), 1.f x-5<0 or x<5
(x=5), if x=520 or x25
5 8
. I=—J.(x—5)dx+J‘(x—5)dx
2 5

2 5 2 8
= _[x__ 5x:| +[x——5x]
2 2 2 5

= -%(25—4)+5(5—2)+%(64—25)—5(8—5)

=252 528
2 2 2

1
7. Let I=Jx(1—x)”dx

0
1 a a
I= j -(1-x)] dx[ J.f(x)dx=jf(a—x)dx}
0 0 0
1
:J'(l—x)x"dx
0
1 n+1 ne2 It
:J(x”—x”+1)dx:[x——x }
n+l n+2]

11 1

n+1 n+2)_(0_0)=(n+1)(n+2)

I
~—/ ©

/4
8. Letl= J. log(1+ tanx)dx (1)
0

/4
Also, I= .[ log[1+tan(z—x):|dx

[ Jf(x)dx = jf(a - x)dx}
0 0
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/4 _ T
= I= J 10g(1+1 tanx)dx =_(1082)(5_0)
1+tanx
n/4 =-log2="log(2) ! = ~log (l)
2 2 2 2
= .[ log( )dx
0 1+tanx /2
- - 11. LetI= I sin? xdx
= J. log 2dx — J log(1+ tanx)dx -m/2
0 0 /2
/4 = [=2 J. sin? xdx
=log2 J. ldx—1 0
0 - sin®xis an even function as,
4 n _I
= 2[:10g2[x]g’/ Z(IOgZ)(Z_O) = I—glogZ if f(x) is even = jf(x) dx = ZJ.f(x) dx
—a
2
9. Let Izijz_x dx ™2 (1 cos2x oY
=2 _[ dx=|x—
2 2
Put2-x=t=-dx=dt 0 A
Whenx=0,t=2and whenx=2,t=0 HenCE,I=E
0 2
_ [ _ (/2 _ 312 T
I= j Dtdt = [(2t2 - %)t 1. Leti=] xdx 0
0 01+smx
213/2 452 :| 9 h % T—Xx
o= | f(x)dx = f(x)dx I=|—F—F——dx
[3/2 5/2 {f( ) gf( ) -([1+sin(n—x) a a
flx)dx = | f(a—x)dx
[4 3/2 5/2] _2(2)3/2 _2(2)5/2 g (J;
3 5 T x .
:J = dx ...(ii)
4 2\/—__ e sf 8v2 _16v2 § 1+sinx
3 5 15 Adding (i) and (ii), we get
/2
. . T n
10. LetI= J (2logsinx —log sin 2x)dx o= jx+n X =“J. 1. i
0 1+sinx 1+s1r1x
/2 0
.[ [2logsinx —log(2sinx cosx)]dx 1—sinx T sinx
0 = J. dx = J. dx
/2 ol- sin® x cos? x
J [2logsinx —log?2 —logsinx —log cos x]dx ) n
0 :nI(sec x—tanxsecx)dx:Tt[tanx—secx]0
n/2 0
J [logsinx —log2 —logcosx]dx = 1i[(tanm - secn) - (tan0 - sec0)]
0 =n[(0-(-1)-(0-1)]=2r
/2 /2 /2 Hence, I ==
= J logsinxdx — f log2 dx - f log cosx dx 13. Let f(x) = sin’x.

0 0 0 sinx is an odd function
/2 /2 /2 - ie.,ifh(x)=sinx
= J logsinxdx — J. log2dx — J. logcos(a—x)dx = h(-x) =sin(-x) = - sin(x) = - 1 (x)
0 0 0 = odd power of sin x is odd
a a = f(x)isan odd function of x.
[ _[f(x)dx = jf(a - x)dx} T
0 0 2 a1
w2 22 = [sin’xdx=0 |-If f(x)isodd = [ f(x)dx=0
J. logsinxdx —(log2)[ x]n/2 J' log sinxdx T —a
0 0 2
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2n

14. Let I= J cos® x dx
0

Let f (x) = cos’x
Now we have
f2m - x) = (cos(2n - x))° =

T
= I=2jc055xdx

(cosx)® = cos’x = f{x)

a
’ zfzf(x) dx ij(x)dx, if f(2a—x)=f(x)
0 0, 1f fRa-x)=—f(x)
Again, we have
f(r - x) = (cos ( - x))° = - cos’x = - f(x)
T
= 2J. cos® xdx =0
0
2n T
Hence, J cos® xdx = 2_]' cos® xdx=2x0=0
0 0
n/2 .
15 Letl= [ S0y 0

0 1+ sinxcosx

(5 )3 +)
n/2 sin| ——Xx |—cos| ——x
Then I= J 2 2 dx
0 1+sin(5—x)cos(5—x)
2 2
[ Jf(x)dx = J.f(a = x)dx]
0 0

...(ii)

.[ CcoSX — smx
1+Cosxsmx

Addmg (i) and (ii), we get

m/2 sinx —cosx
20= | ( : +—
1+sinxcosx 1+sinxcosx

Cosx —sinx
dx

n/2 . . /2
_ J smx—cos?c+cosx—smxdx: J~ 0dx=0
1+sinxcosx 0
= I=0
T
16. Let I=_[10g(1+cosx)dx (1)
0
T
= I:.[log[1+cos(n—x)]dx
0 a
J x) dx:_[f a-x
0
T
= Jlog(l — cosx)dx ...(ii)

0
Adding (i) and (ii), we get
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T
2] = J[log(l +cosx) +log(1—cosx)]dx
0

log(1- cos? xX)dx

T
log sin? xdx = 2jlog sin xdx

Ot——a O*— 13

0
n/2
= I= J'logsmxdx ZJ.logsmxdx 21
0 0

2a a
[ [ fFeodx=2] f(x)dx, if f(2a—x)= f(x)
0 0

/2
where I = J logsinxdx -..(1i)
0

/2 A
Then, I;= J logsin (E - x)dx
0

n/2
= ;= J log cosxdx ..(iv)
0

Adding (iii) and (iv), we get
/2
2l = J (logsinx +log cos x)dx
0
/2 /2
= _[ log(sinxcosx)dx = j log(
0 0

(sm 2x ) /2 m/2

2sinxcosx)
T dx

X = .[ log sin2xdx — J log2dx
0 0

/2

ik
/2
J logsin2xdx - (log 2)[x]
0
/2
= [ logsin2xdx - (log2) (——o)
0

/2

= 2l = J. 10gsin2xdx—§10g2=12—glogZ (V)
0
/2
where [, = j log sin2xdx
0

Put2x=t = 2dx=dt

When x =0, t = 0; when X—g t=m

1" 1 /2
Iy =—J.logsintdt=—~2 J logsintdt
2O 2 0



Integrals

[ log sin (r - t) = log sinf]
/2
= .[ logsinx =I;
0

From (v), we get

T
2l =1, ——log2
1= 75708
= 2 =1, -=log2 = I, =—Zlog2
2 2
T
I=2x(—510g2)=—nlog2

N

17. Let I= j dx ..(0)

oVx+a—x

Na- _a Na—-x
= Ha i el =
Adding (i) and (ii), we get

oVa-

@ Jx +Ja-x a 0 3
2= J\/_+md =£1dx=[x]0—a—0—u

= I=E

4
18. Letl:jlx—ﬂdx
0
—(x-1),
x-1,

if (x-1)<0or x<1

Deﬁne|x—1|={ if (x-1)20 or x2>1

1 4
I=—[(x=D)dx+ [(x—1)dx
0 1

o] fesr]

1 1 1 9
——[0-1]+=[9—- 0——+—:5
,10-1] 2[ 1 S

19. Let I= j f(x) g(x)dx
0

= [ fla=x)[4 - g(a—x))dx
0

:4If(a—x)dx—ff(a—x)g(a—x) dx
0 0

Leta-x=t=-dx=dt
Whenx=0,t=agaand whenx=4,t=0

0 0 a a
L =4[ f(Odt+ [ f(Hg(tdt =4[ f(t)dt - [ f(t)g(t)dt
a a 0 0

a

=4 f(x)dx -1

0

=4[ fodx - [ f(x)g(x)dx
0 0

31

= 2]= 4Jf(x)dx
0

a
Hence, | = 2.[ fx)dx
0
n/2
20. (C): Let]= J. (x3 +xcosx +tan’ x+1)dx
-n/2
/2 /2
=I= J (x3 +xcosx+tan5x)dx+ j 1dx
—t/2 —-n/2

= 1=11+[x]f{t2/2=11+g+§ = I=I+n

where I = (x3 +xcosx + tan® x) dx

NESSIE

2
Now, for I;, let f(x) =
£(=3) = (-2)° + (-2) cos(=x) + tan’( -x)
= (-x - x cosx - tan’x) = —f (¥)
f (x) is an odd function.
Thus, I,=0.Hence, I =n

/2 .
21. (C): Let I= .[ log[m]dx
: 4+3cosx

x +xcosx+tanx

/2 4+3sin(£—x)
Also, I = j log — 2 gy
0 4+3cos(5—x)
2
[ Jf(x)dx:.[f(a—x)dx]
0 0

/2

4

Si= | log[ﬂ}dx
4+ 3sinx

/2
__ _[1 (4+3smx)dx:> I=—1
4+3cosx

= 2[=0=1=0

NCERT MISCELLANEOUS EXERCISE

1. Letl= j

X — x

. 1 1 A B C
Consider, = ==+ +
r—x> x(1+x)(1-x) x 1+x 1-x

= 1=A0+x)(1-x)+Bx(1-x)+Cx(1+x) ..(i)
Putting x = 0 in (i), we get

1=A1+0)(1-0) = A=1

Putting x = -1 in (i), we get
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1=B(1)(1+1) = B:_%

Putting x = 1 in (i), we get
1
1=C(1)1+1) = C=§

1 1 1 1
—— +
x—x3 x 2(1+x) 2(1-x)

J» 1

:loglxl—%log|1+x|—%10g|1—x|+C

dx j dx ——_[—d ot —xdx

2

—loglxl——logll x2 |+C=—10g 51+ C

1-x2
2. LetI:J.—dx

Nx+a+x+b

=,[ 1 \/ +a—-+x I
Vx+a+vx+b \/x+a \/x+b

_J' x/x+a—x/x+
x+a (\/x+b)2

:Tbj[(xm)m —(x+ b)Y dx

dx

_ 1 (x-;a)3/2_(x-;b)3/2 iC
a-b 34 31
2 2

__ 2 32 3/2
_3(a—b)[(x+a) (x+b)”"“]+C

3. Letl:j

1
——dx
xVax—x?

Put x:E = dx:——dt

I\)

[ a la*
Now, xVax— x2 ; T__

WEG 100 PERCENT Mathematics Class-12

dx dx
4., LetlI= =
]

1 4
Put1+—4=t = ——5dx=dt

X X
_ R
___Jt3/4 _th at
1/4 1/4
A e ic-—1+ L] sc
41/4 A

dx
5. =
Let I .[ 2, 13

LCM.of2and 3is 6
Soputx=t63dx=6t5dt

6t° dt
j —dt
+t2 t+1

Since the degree of numerator is greater than the
denominator. .. The fraction is improper. First we make it
proper by dividing £ by ¢+ 1.

—6][ —t+1——]dt

5
=6| ———+t-loglt+11|+C
3 2

=2x 323 +6x1/6 —6log 1x/0 +11+C

6. LetI= jS—dx

(x+1)(x2+9)
5x A Bx+C
= +

Let =
¢ (x+D(2+9) (x+1) 249

= 5x=A@*+9)+ Bx+CO)(x+1) . (i)
Let x+1=0 = x=-1

5-1)=A(1+9) = Az—%

Comparing coefficient of x* in (i), we get
0=A+B = B= %

Let x=0=>0=9A+C

= C:—9(_1):2

2 2
_1 sl
Iz_[ 2dx+_[2 de
x+1 x2+9
:——log(x+l)
2+9 '[ 2+32



Integrals

1 1 2 9 1 -1X
=—=1 +1)+-1 +9) +=x—t —+C
2 og(x+1) 4 og(x ) 573 an 3

= —%log(x +1)+ ilog(x2 +9) +gtar1_l g +C
7 Let = J sinx _ J- sin((x —a) + a) dx |
sin(x —a) sin(x —a)

dx

J- sin(x —a)cosa+cos(x —a)sina
sin(x —a)

=Cos a_[ldx +sin af cot(x —a)dx
= x cosa + sina log sin(x - a) + C

Slogx _ e4logx

e
eBlogx

5 4
elogx _elogx
=j logx® _ logx? i
08 _ 08
x4(x 1)

5_ .4
X =X
= dx:
J‘ 3 2 x2(x 1)

9 Let I:J‘&dx

Va-—sinx

Let sinx=t = cosxdx=dt

- dt —sin] (i)+C =Sin_1(sinx)+c
N 2 2

sin8 X — c058 X

10. Let[=|—————dx
'[1—2 sinzxcoszx

8. Let I:J EIT: dx

2 x3
dx .[ dx—3 +C

(sin*x + cos*x) (sin*x - cos*x)
2

We have, (sin®x - cos®x) =
- 2 sin®x cos” x]

(sin*x + cos’x) (sin

= (1 - 2 sin®x cos*x) (1) (- cos 2x)

= [(sin®x + cos?x)?

%x - cos*x)

dx

= Il 2sin? xcos x)( €0s2x)

1-2sin? xcos? x
1
= —J.COSZxdx= —Esin2x+C

11. Let I= J ! dx
cos(x +a)cos(x+b)

(x+b)] g
cos(x +a)cos(x +b)

1 j sin[(x +a)—
B sin(a—b)
" sin(a—b)

J sin(x + a)cos(x +b) — cos(x + a)sin(x + b)
cos(x +a)cos(x +b)

dx
mj[tan(x +a)—tan(x +b)]dx

=————[logsec(x +a)—logsec(x +b)]+C
sin(a—b)

33

1 1 |sec(x + a)|
|sec(x + b)|

1 |cos(x + b)|
sin(a —b) |cos(x+u)|

- sin(a—b)

+C

3 3
X g =1 Jde
1— 8 4 _ 4)2

12. Let I=

Put x*=t = 4%dx=dt

= —sm_l(t) +C

1. _
=—si + C
4sm (x)

x
13. Let I= J—dx
(1+e¥)(2+¢€%)

Put =t = e'dx=dt
I=f——

(1+1)(24+1)

1 _A,B
A+t)2+1t) 1+t 2+t
= 1=AQ+#+B(1+¥
Putt=-1 -~ 1=AQ2-1)= A=1
Putt=-2 - 1=B(1-2) = B=-1

_J'; —J(——L)dt
(1+t)(24+1) 1+t 2+t
=log(1+t)-log2+t)+C
=log(l+e)-logR+e)+C

X
= log l+e +C
2+e*
1

14. Let I= jz—dx
(x +1)(x +4)

v
(x? +1)(x* +4)

Now let

Now consider

Put =t
Now let L = A + B
(t+D(t+4) (t+1) t+4
= 1=A(t+4)+B(t+1) (1)
Put t=-11in (i), we get

1
1=A(-1+4= A=

Put t=-4in (i), weget1=B (-4 + 1)

= B=—1
3
1 11
(t+1)(E+4) 3(t+1) 3(t+4)
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= 21 - 21 oo I=[-= NI [t
3(x°+1) 3(x" +4) sino sina
1 1/2
Now, [= dx N BN i
J[3(x +1) (x2+4)] sino 1/2 sino.
_ 1 -1 1 1 —1(x _ .
_(gtan x)— (gxztan (E)}FC - 2 sm(.x+oc) L C

sSImno smx

= 1tar1_1 X —l’can_1 (£)+ C
3 6 2

sin 1\/_ COs 1\/7

sin -1 X + COos 1\/_

19. Let Izj

15. Let I= Jcos3 xelog SIMX gy = Icoss x sinxdx

-1 1
Let cosx=t = -sinxdx=dt sin™! x - (*_Sm ‘/_) . 4. T
4 ) :J’ dx | sinTx +cos x =z
I:—jtsdt:—t—+C:——cos4x+C T
4 4 2
16. Let I=Je310gx(x4+1)_1dx :ZI[Zsin_l x_g]dx
T
_ logx3 4 -1
=|e (x*+1) dx .
J 3 :%Isin_lx/;dx—Jl dx (1)
3,.4 -1 X
=|x7(x"+1) dx= dx
J‘ Ix4+1 Let Iy :Jsin_lx/;dx
4_ 3 4. _
me_td: o dx=dt Put x=t = x=1 = dx=2tdt
. t 1
w1 =2l lestr+C 11=zfsin‘1t~tdt
- ilog(x4 +1)+C - Z[Sin_l tfedt— J(%(Sin_l o tdt]dt}
17. Let I=|f'(ax+b +b)]"d 2 2
© Jf(ax flax+ ) dx =2 sin71t't——_[ - t—dt
Put f(ax+b)=t = af'(ax +b) dx = dt J1-12 2
1 tn+1 2
_[t”dt —+C =tzsin‘1t+j1 £y
an /1 2
1
-G +1) [f(ax+D)"" + =t?sin t+ [V1- 2 dt - | LI
V1-t2
1
18. Let1=j’3—'dx =t?sin~ 1t‘+( N1-t +lsin_1t]—sin_1t+C
sin” xsin(x + o) 2 2
sinx 11—
2.[ .4.—dx =xsin_1x/;+M—lsin_1\/;+C
sin™ xsin(x + o)

=J' 1 sinx dx (x——)sm_lf f 1- x
sin? x | sin(x + @)

From (i), we have
sin(x + o)

Put sinx = =z (Zx 1) _1\/_ 2\/_\/; e
sinxcos(x+(x)—cosxsin(x+(x)dx=dt 2
| sin? x | _ 2(2x—-1) sin1Jx + 2—\/;5 -x+C
Sm[x._(Ha)]dx:dt o s.mz(x dx = dt T T
sin” x S X 20. Let I=] 1=V,

1+f



Integrals

Put \x =cost = x=cos’t = 1=I|: —2 + 1 + 3 ]dx
= dx =2cos t(-sin t) dt x4l (x41)? X2
1- cost -
. I=J 1+zos (—2sintcost)dt =—210g(x+1)+%+310g(x+2)+C

:—210g(x+1)—L+3log(x+2)+C
x+1

23. Letl= J.tan_l,/i_—xdx
+x

.ot
= —4J.sm ECOStdt = _4j costdt Let x = cos® = dx = -sin do

-1 |1-cos6, .
= —ZJ.(COSi’ — cos? t)dt o I= J.tan wm(—sme) de
=—2J( 1+CO52t)dt . ol
= —J'tan (tanE)(51n6)d6

in2
=—[(2cost~1-cos2t)dt = —[ZSint—t— S“; t]+c

t
sin—cosacos tdt

1—cost

= —jgsinede = —%[ejsmede—j(%(e)jsmede)de]

=-[2sint -t~ sint cost] + C

= —[2J1-x —cos "Wx —V1-xA/x]+C
1 1 1 1.

= 2 T—x+cos Wrx+vxl—x+C zzecose——JcosedG:56c056—5s1n6+c

_ % [e(— cos ) — Jl(— cos ) d@:l

1
21, Let I= J 2+sm2x)dx =56cose——\/1 cos?0+C
1+cos2x
2+2sinxcosx
—J’ (—)dx =1[xcos_1x—\/1—x2]+C
2cos’ x 2
2 p—
=J’ex[seczx+tanx]dx=Jex(tanx+seczx)dx 24. LetI=ij2+1[log(x +1i 210gx]dx
x
2 2
x“+1 x“+1 1
= tanx + —(tanx)] dx = |:log (— ﬂ—dx
J’ |: J‘ x2 x2 x3
[ Jeseampene=etseve] [T el 10 1)) L s
x2 & x2 )]
=e“tanx+C .
Put —2=t = x?=t = -2 dx=dt
2. LetI= JLmdx *
(x+1)%(x+2) ~ 2 - u
3
x4l A B C x
Let 5 = + >t 1
(x+1)7(x+2) x+1 (x+1) (x+2) I:_?_[ ,1+t10g(1+t)dt
PHx+1=A+1)x+2) +Bx+2)+Cx+1)*  ..(3) s 5
Put x =-11n (i), we get 'I—_—1|:10 (1+t)vM—J‘LMdt}
eE AT e 372 1+t 372
1-1+1=B(-1+2)=>B=1
Put x = -2 in (i), we get = —%E(n 132 1og(1+ t)—%j(lH)l/zdt]

4-2+1=C(-2+1)* = C=3
Put x =0in (i), we get ,
1=2A+2B+C = 1=2A+2+3 =— [ A+6)32log(1+#)-

3/2

2(1+1) ]+C
213

= 2A=-4 = A=-2

33/2



36
__ 12 3/2 _4 3&]
2[3(1+t) log(1+t) 9(1+t) +C

—%(1+t)3/210g(1+t)+§(1+t)3/2+C
3/2 3/2
-1 1+i log 1+L +z 1+i +C
3 x2 x2 9 x2
3/2
_ 1 1+l log 1+l 2 +C

T .
25. Letl= _[ ex(l—smx )dx
1—cosx
/2

n 1—251n£cosE
= _[ex — 2 2|y

/2 2sin? d
2

= J (—cosec ——cot— )d
2

/2

=— I (COt— - —Cosec2 g)dx

T
—|:ex COt£:| = —[en cot X _em/2 cotE:|
21 2 1

=-[0-¢"21]=¢"?

n/4

%. Let I= sinx cosxdx

0 sir\4 X+ cos4 X

Dividing numerator and denominator by cos*x, we get

m/4 tanx sec? xdx
= | fanxsec xdx

0 1+tan*x

Put tan’x = t = 2 tanx sec’x dx = dt

When x =0, l‘—Oanclx—E =1

4
1 1
I=l dt =|:1tan_1t:| :le:E
2791442 2 o 2 4 8
/2 2
27. Letl= f%d&c
p cos“x+4sin“x
m/2 cos? x
= 5 5 dx
p cos”x+4(1-cos”x)

J' COS X

—_—d

__1n-/[24 3coslx—4
o 4- 3cos? x

0 4- 3cos? x

__(E) é./[ sec? x
2 3 4sec®x— 3

WEG 100 PERCENT Mathematics Class-12

4 nj‘z sec? x

——————dx
6 3§ 4(1+tan”x)-3

Put tanx = + = sec’x dx = dt

8

When x =0, t = 0 and when x=g,t=

n 4% dt T 47 dt
1=——+—J'—2=__ ER )
6 3541+t)-3 6 3747 +1
n o4 1% dt
“531)5 1
otz+Z

T 1 1 [ ot ]w
=——+———|tanT —
6 31/2 1/2],

T 2 =il o
=T Zltan" 2t
% 2tan 21

n/3sinx+cosx
28. Letl= | ———dx

/6 \/sin2x

/3 .
2.[ sinx + cosx 4
/6 1-(1-sin2x)
/3 .

sinx +cosx
= J. dx
n/m/l—(sirlx—cosx)2

Put sinx - cosx =t = (cosx + sinx)dx = dt

2




Integrals

1+x+\/7

29. LetIJ‘\/lﬂc e j TE—

1 1
=J[\/1+x ++/x] dx = [%(1”)3/2] +[§x3/2]
0
0

2032 1y 2232 2,2
"3 3 3 373
2,5 40
3 3
m/4 sinx + cosx
30. Let 1=j

——dx
0 9+16sin2x

Put sinx - cosx =t = (cosx + sinx)dx = dt

and 1 - 2 sinx cosx = ¥ = 1—si1r12x=t2

When x—Z t= smTc co 4 \/— \/17
Whenx =0, t=sin0 - cos 0 =-1
/4
J~ smx+cosx _[
9+1651n2x 19+16(1—t )
3 ‘? dt _i‘(f dt
= 5 = >
12516t 16_1(5) 2
4
5 0
IS PPV Vi
16 2><E §—i.‘
4 4 1
—i[lo 1-(log 1-1o 9)]—i10 9
40 g g g 40 g
/2
31. Let I= J. sir12xtan_1(sinx)dx
0
/2
= I= J. Zsinxcosxtan_l(sinx)dx
0

Putsinx =t = cosx dx =dt
Whenx =0, t=0and

when x:E,tzl
2

1
I= 2Jttan‘1tdt
0

1 2
t
= ltan (t)—:l —2.[—2 ?dt
0 +t

1
2 2
=2[t—tan 0 ] __Judt
2 0 1+£2

1
- [tz tan‘l(t)]; | (1— %)dt

0 1+t

1
= [t2 tan”! (£)— t +tan™! t]o

= tan’l(l) 14tant1 = 4T 4
4 4 2
% xtanx
32. Letl=[———"—dx
0secx+’car1x
t (1 —x)tan(m — x)
Also, Izj
0 sec(m—x)+tan(m—x)
J (m—x)(—tanx) _I(Tl'. X tanxdx
(—secx)+(— tanx) secx +tanx

Adding (i) and (ii), we get
(x+m—x)tanx T tanx
2] = _[ dx = nj—dx

secx +tanx Osecx+tanx

sinx

T
sinx
:nJ‘ COSX dx=1 J‘
0 1 smx 1+smx

COSX COSX
T T

_ J-1+smx :nJ.(l— 1. )dx
0 1+sinx o 1+sinx

n T 1—sinx
= nJldx— nJ—de

©1-sinx
=nx]f - nJ. dx

OCOSX

=n(n-0)— nj(sec2 X —secxtanx)dx
0
= n? — nftan x — secx]]

=n?- n[(tanm — tan0) — (sect — sec0)]

=n?—n(0-0)+n(-1-1) =72 —2n=n(n-2)

I:g(ﬂ:—Z)

4
33 Letl=[(lx=1l+lx-2l+lx-3l)dx

Define |x—11| =x-1,whenx-12>0ie,x>1
|[x-2] =x-2, whenx-2>0ie,x>2
|[x-2] =-(x-2),whenx-2<0ie,x<2
|[x-3] =-(x-3), whenx-3<0ie,x<3
|[x-3] =(x-3), whenx-3>01ie.,x>3

= I= jf(x— 1)dx —jlz(x—Z)dx +j24(x— 2)dx

37

N0

- jf’(x—3)dx+ j:(x— 3)dx
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1

36. Let [= f V7 cost xdx
—1

Let f(x)=x"cos*x

f(=x)=(- x) cos (— )= —x'7 cos*x = —f (x)

- f(x)is an odd function, hence I =0
16 1 4 1 /2 /2
———=|-4- ———|-(4-2
|:(2 2) ( ):| [( 2) ( ):| _[sm?’xdxzi J (3sinx —sin3x)dx
0
L — A _ . 3
+KE—é)—(8—4)]—[(2—1)—(9—3)] [+ sin3x = 3sinx - 4 sinx]
2.2 22 1[ cos3x T2
ZZ -3cosx + 3
(2-2)az-0| i :
2 2 _L —3cos—+1C053—Tc 1 —3cosO+COSO
41 2 3 2| 4 3
=|:125_§+% i Z]+[ —3+2-4+6-3] _1—0+0+3_1]_1(§)_3
4L 31 4\3) 3
= § +[_2]=B n/4 /4
8 2
2 2 38. _[ 2tan”xdx = J 2tanx.tan” xdx
1 A B C 0 0
34. Let 2—=_+_2+T1 n/4
(x+1) X X = J 2tanx(sec’ x —1)dx
= 1=Ax(x+1)+Bx+1)+Cx? (i) 0
. P n/4 n/4
Putting x =0 1in (i), we get =2 J. (tanx)seczxdx—Z j tanxdx

Putting x = - 1 in (i), we get
1=C(-1)> = C=1
Comparing coefficients of x* on both sides of (i), we get

0=A+C=>A=-C = A=-1
1 1 1 1

xz(x+1)= x x? x+1 =(1- 0+2(10g\/7 logl)

J _}[_1+i+ 1 )dx =1+2(log 1-logv2 ~log 1)
1x(x+1) 1L x> x+1

t n/4
_2[ ar; x] -2[- log|cosx|]“/4
0

= (tanzg— tan? O)+ 2(1ogcosg— IOgCOSO)

:1+2x(—%log2):l—log2

1 3
l: log|x|+—+log|x+1|:| 1 1
1 39. .[sin_1 xdx = _[sirl_1 x.1dx
1 x+1[P 1 4 0 0
=|-—+log|—/|| =[-z+1|+log=~-log2 )
x x 1l 3 3 Integrating by parts, we get

2 4 1) 2 2
:—+log(—x—):—+log§

37°2)73 ~[sinTxx], f\/:

_ x
35. Let I =[xe*dx 1 1 2%

0 = [x sin”! x
Integrating by parts, we get \/1 —x?

T /2
Iz[xe ]o_ge dx lixsm x+= |:(11/2) ﬂ
0

=[xex—ex]:) = [(e=0)=(e-1)] =1

| sin 1)+ 1«2 T
_[(sm D+oxT =(0- 1)}_2 1



Integrals 39

dx 1
40. (A):Letl=]———=[—7 43. (B): Let I=[tan”! 2l
X +e e — 1+x_x2
X e’
N I:J‘ et dx 1 . 1
)2 +1 = jtan_l[%}dx = j[tan—1x+tan‘1(x—1)]dx
Put e"=t:>exdx=dt 0 0
1 1
—tan lt+c = I=jtan_lxdx+J.tan_1(x—1)dx
0 0
=t C
an- (e ) Integrating by parts, we get
2x 1
41. (B): LetlI=[—95% 4 P 1
I(sinx+cosx)2 I'=tan x-x‘o—jx1+x2 dac-
0
cos? x—sin® x 1
= —2dx 1 1 X
(cosx +sinx) +tan” (x—1)-x —J—2dx
COSX —sinx ] 0 ol+(x—1)
=J—, =log |cosx + sinx| + C
COSX +sInx 1 1 1
b =E—o(1+x)+0 dx
& 2
42. (D) :Let I =[x f(x)dx 4 2 +1-2x+1
a 1
Let a+tb-x=z = -dx=dz =E_110g2+0_.[ 3 * dx
Whenx=a,z=b and whenx=b,z=a 4 2 X" —2x+2
a
I=—[(a+b-2)f(z)dz ST Ligga L2242,
b 4 2 20x%-2x+2
b
Ja+b dZ_J‘Zf(Z)dZ =T 1 ogZ——‘log(x2—2x+2‘ ——J;dx
a 4 2 —2x+2
‘ b 1 o
:(u+b).[f(x)dx—.[xf(x)dx :(a+b)Jf(x)dx—I L _ —0g2——log(1)+ 10g2 J.Z—dx
a a a 4 2 pX"—2x+2
b 1 1
1
= 21 =(a+b)[ f(x)dx - E—J‘ﬁdx =2 _tanl(x-1)
g o(x—1)2+1 4 0

b
+b
Hence I=(a7)ff(X)dx - g—0+tan_1(—1)=£—g=0
a
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