Integrals

1.
b
J‘ f(x) dx is equal to :
a

(2024)

b
(A) I f(a—x)dx

a

b
(®) J' f(x—(a+b)dx

a

Ans.

b
(B) J‘ fa+b-x)dx

a

2.Find : (2024)

J‘X,/1+2X dx

Ans. 1+ 2x =t2
2dx=2tdt

21L5 3

b
(B) j fa+b-x) dx

a

b
(D) J‘ f((a—x)+ (b-x) dx

a

it - yde=2[5 - i]+C

5

3

_ (14207 (14202 L C

10

3. Evaluate: (2024)
2
T
J‘ 4 sin+/x
0o Jx

Ans.

dx
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71'2 a
fOT“:;f dx Putvx =t = dx =2tdt

T

2 [Zsintdt =2 [-cos t]g

=2

4.Find : (2024)

X2
-[ (x2 +4) (x2 +9) -

Ans.
x2 d
Letl = fm X
Putx? =1t
t A -

B 4 9
(t+4)(t+9) mal m o= By

4 1 9 1
[=Fmadet slmadx
=2 —1(5) - —1(1)

ctan™" (D)4 ctan™ (2) + C

5. Evaluate: (2024)
3

j (Ix-1]+|x—2|+|x—3]) dx
1

Ans.
[Sx—10+ lx—2|+ [x—3Ddx
= [l(x—Ddx+ [[-(x-2)dx+ [((x—2)dx— [’(x-3)dx

=f132 dx + ff(z —x) dx + fzs(x— 2)dx

= 2t + [ 4 o2

1 1
_4+E+ 5 5
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6. Evaluate: (2024)

%
J‘Z sin X + €os X

o 9+16sin 2x

dx

Ans.

m .
— Sin x+cos x

Letl= |2 .
0 9416 sin 2x

Put sin x - cos x = t, so that (cos x + sin x) dx = dt
sin’x + cos’x — sin2x = t? = sin2x =1 — t*

0 dt
I =
f—l 25-16t2

1 0 dt
L

o R 1 (;)2_ t2

1 5+4¢|1°
= —|log |—
40 5-4¢ll_4

1 1 1 1
i [logl—log(;)] = 4—olog9 or ElogB

7.Evaluate: (2024)

L

-‘-2 sin 2x tan™} (sin x) dx
0

Ans.

LetI = [2sin2x tan~!(sin x) dx
Put sin x =t so that cos x dx = dt
=2 ttan"'¢t dt

— Ay (B _ 1, 8 .
=2 [tan £ (2) 2f1+t2dt]o

2 [(é) tan"'t— I ¢+ Stan"l¢]

-2(3-2)- -1

1

0
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\ Previous Years’ CBSE Board Questions |

7.2 Integration as an Inverse Process
of Differentiation

MCQ

i dx equals

< Isecx-tanx

(a) secx-tanx+c (b) secx+tanx+c
{c) tanx-secx+c (d} -(secx+tanx)+c

(1mark)
b

SI‘I'! X=C05" X

(2023)

2 Find: j‘
sinxcosx
WX
4. E\ra!uate:_l-cﬂs"l{sinx}dx
dx
]

5|r| XCO5™ X

5. Ewvaluate: _[

(Foreign 2014, Delhi 2014C) (1] |

2 1
& Find: sin” x—cos o i N Delhi 2014C)
j sin® xcos” x ) (Delhi < i
LY (2 marks)
7. F"md:j«."l-sin!xdx,-}:x-:g (Delhi 2019)
)
8  Evaluate: de“ (2018)(Ap)
CoO5™ X H
7.3 Methods of Integration
MCQ
jeﬂ"’x’dx is equal to
5 &
a) +C (b) *sc ;-
{c) Sx4+C (d) &x3+C fzﬂza}g
10. [x2e dx equals '
1. b 1.«
(a) 3& +C (b) 3& +C
@ e +c @ lefic (2020)(ig)
11. j' e*(1+x) dx is equal to
cos?(xe*)
(a) tan(xe)+c (b} cot{xe)+c
{c) cotle+c (d) tan[e*(1+x)]+c
(2020) (Ap) :

(A1 2017) |

3. Write the antiderivative of [3,,!;+i,_ } (Dethi 2014)

{Delhi 2014) 17,

Find: =%
j':x +1:“.x +2)

BT (4 marks)

(1 mark)
;12 Find - (2020)
i j'«'x +1
! 13. Find: j‘”’ o Bk (Al 2014 C)
E EDS M
(2 marks)
: _ = _
14. Find : (Term Il, 2021-22) (Ev)
I I'M-x-xz
. BTN (3 marks)
i sinx
f 15, Find: [——— Term i, 2021-22.C
i (Term ]
: 1
{ 16. Find: ——ldx (Term I, 2021-22)
g 4+
(Term II, 2021-22)

22. ﬁnd:j

24. Find: [———
. 25. Find: | dx
26. Find:jz—

27. Find: [—=—

c=x

: 18. Integrate the function M with respect to x.
sin(x+b) (A1 2019)

19. Find {3sinB=2)cos0 - (Delhi 2016)

: 5—cos? B=4sini

20, Evaluate: | six—a) (Foreign 2015)
sin{x+a)

: 21, Evaluate: [ w-dx (Delhi 2014)
5|I'I2H =CO5T X

7.4 Integrals of Some Particular

Functions

(1 mark)

(2020)

dx
-."? 4x2

23. Find: j (2020)

9+4x°

(2 maric)

E-El:2 X

n'tan x+4

(Dethi 2019) (Ap)
(Al 2019)
(Delhi 2017)

(Al 2017)
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BETYT (3 marks)

X H
28. Find: jﬂ—d‘x (2023) :
||5_4‘EH.__E2.!
(4 marks)
Jx ; 4
29. Find _[ XN i (Delhi 2016)(Ap)
ﬂ -
30. Find [(vanx +Jeotx )dx (A1 2015, 2014) (Ap)
2 -
31. Evaluate: j'— (Delhi 2015C) '
2x2 +6x+5 H
22 Find [—2*3 4y (Al 2015C) :
-[ V5= x=2x2 i
X+2 H
33. Evaluate: | ———dx (Al 2014) :
'I-\'x2+5x+6 i
34, Evaiuate:jh—-zl (Delhi 2014C) (An)
1+2x+3x -
(5/6 marks)
35. Evaluate: I;dx (A1 2014)
COs X+5N X
1
36. Evaluate: I 5 5 r dx
S-I‘H I+5Iﬂ XC05 X+C05 X o
(Al 2014) (An]

7.5 Integration by Partial Fractions

© 45, Find:

49, EvaFuatE'.I

5513. Find - j

;52. Evaluate : j

J:]- Find: [—

5:1 ﬁnd_{

j cosd
{4+sin® 8)(5-4cos® a}

: 46. Find: J--—z-—dx

xdext=2

;d?. Find - {:: +1]I_x +4]|

! Ix +3}|Ix -5!
: 48. Find: J—
sinx+5in2x

2

X

il
{x’- +4) (%% +9)

{x-:u?-{nz}

Find : jm

2
T
_x
x4 +3x2 42

{5/6 marks)

(Al 2017)

(Al 2016)

(Foreign 2016) (Ap)
(Delhi 2015)
(Foreign 2015) (Ap)
(Delhi 2015C)

(Al 2015C)

(Delhi 2014C) (Ag)

(Al 2014C)

x24+x+1
(x+1P{x+2)

7.6 Integration by Parts

MCQ

(Delhi 2014C)

55. jg[w}k is equal to
X

{a) logle‘logx)+c (k)

—+c
b

Y (2 marks)
i+l
37. Find [—r= 2020} |
: le+2][x+3] t };
TN (3 marks)
2
8. Find: [—— (2023} :
j:-[2+6x+12 :
BT (4 marks)
2 :
39. Find: j"—dx (Term II, 2021-22) [An) :
(x2 +1)3x% +4) i
40. Find: j“ "+, (2020) (An]
J[ —X
41, Frnd-.j--?"‘—*f'-—dx {Delhi 2019)(Ap)
2 +3x=18 s
42, Euaiuam:jﬂ (2019, Al 2015)
(22 +1){x+2)
43. Find: | S, (2018) °
{1-sinx){1+sin® x) :
2x . i
a4, Find: [ i (Delhi 2017) (Ap]
j{r’- +1){x? 42 -

Get More Learning Materials Here : &

lc) xlogx+e'+c

Ek

(a)

+C
K+1

lc) elog(x+1)+e+c
{d eloglx+1)+c

¥ vsa (BT

d) elogx+c

(2020) (Ag)

Iy
i 56. jE—Ii+{x+1}|ug{x+1]]dx equals
x+1

k) &* s

x+1

(2020C)

i §7. Find: [x*log xax

{2020)

(2 marks)

| 58, Find: [REX=3 4

(logx)"
59, Find:jsin‘ (2x)dx

: 40, Find: jx-tan-l xdx

c=x

(Term II, 2021-22) (An|

{Delhi 2019)

(A1 2019)(Ev]

@,g www.studentbro.in



BEENIN (3 marks) |
61. Find: je"-sinixdx (Term I, 2021-22) |
BT (4 rmarks) ;
62. Find: [sec® xdx (2020) |
i
63. Find: j&idx (Foreign 2016) :
1=x2
2 i x2=3x+1

&4, Integrate the following wrt. ¥ 1 —-— i
(Delhi 2015)
&5. Find: j"’idx (Al 2015) :

I+1}‘2
66. Evaluate: [€2* sin(3x+1)dx (Foreign 2015) |
57, Find: (X0t (Delhi 2015C) (An) |
.J't+1l2 R
4
68. Evaluate: [X525 X .. {Foreign 2014) :
I V1=x?

YT (5/6 marks)
{2 z i
69. Find: [Xx +1llogbe +)-Foexly, (4120140 |
X

sin~ > Wx-cos T
sin* vx +cos T /x

7.8 Fundamental Theorem of Calculus |

70. Find: [ dx, xe[0,1] rmzmc:cj[_‘l

MCQ

J’IH'EI dx, x = 2 is equal to

| 78.

81

1
B 4. Evaluate: J-xze" dx
i o

(a) -1 b) O )
e} 1 (dy 2 (2020)(U
- M (1mark)
: 3
75. Evaluate: _[ 3 dx (Delhi 2017)
3 i i
76, Evaluate: J' {Delhi 2014) [Egj
o 9+x"
2
77. Ewvaluate J-E {sinx=—cos x )dx {Delhi 2014)
o

If ﬂxl-jt sint dt , then write the value of f{x).
(Al 2014) (i)

a
1 o
79. If dx ==, find the value of a.
{4_'_12 B I'AJ' 2{!1-4!
wid
80. Evaluate: _[ tanuxdx {Foreign 2014)
nfd
Evaluate : J’ sin2xdx (Foreign 2014)
o
14
;sz Evaluate : [———adx (Al 2014C)
] pV1=x2
241::EI 1
| B3. Evaluate: _[ ?dx (Al 2014C)

- (2 marks)

{Term I, 2021-22)

i 2
Gl 1 () -1 (@ 2 (@ <2 |85 Evakate j[l—-j-'?]ehdx. (2020) (ip)
(2023) ; g% 2x
4 i 3 s
T2 I{Ez" +x)dx is equal to B6. Find the value of {tan‘1 11[3:(2 }ix (2020)
(a) 15+ B 16-¢ (4 marks)
2 2 i
© e?-15 (d) —®-15 (2023) | | 87. Evaluate: [ % sinxdx (Delhi 2014C)
2 2 i o
73, Ttanz (2x)dx is equal to T Evalu;i'utiol_'l of Definite Integrals by
0 Substitution
(a) 4;ﬁ (b) 4:‘ {1 mark)
: 4
4= - : i . X by
© 4:: d "EE (2020) iy | 86 Evaluate: J; 5 ix (Al 2014) (An)
/4 i e
74. [ sec?xdx isequalto 89, Evaluate: | o (Al 2014)
—ndd ; 4 xlogx
Get More Learning Materials Here : m @& www.studentbro.in
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4
xe™ dx

| S

0. Ewvaluate: (Fareign 2014

tan 1 x
2

| S - |

71. Evaluate:

o 1+x
BELY (2 marks)

? 14t
92, Fmdzj' L

1-tanx

4
BT (3 marks)

w2
93. Evaluate: J’ e2*

1=-sin2x ]dx
b 1-cos2x
a2

24. Evaluate: I Jsinx cos® xdx
4]

(4 marks)

sinx+C05X

5in2x

(2023)

3
75. BEwaluate : I
e

i
26, Ewvaluate jfz" -5in[4£+x ]dx
o

=4

27. Find: J s
i

cos? x+/2sin2x
(5/6 marks)

w4
8. Ewvaluate: j-
1]

SinXx+cosx
16+9sin2x

(Foreign 2014, Delhi 2014C) (Ap) |

7.10 Some Properties of Definite
Integrals

MCQ

correct answer out of the following choice
Assertion (A): iﬂ
) 2 1.";+~,'iﬂ-x
b b
Reason (R) : Iﬂx}dx=jﬂu+b-x}dx
o EH

(a)

di=3

explanation of [A).
(b)
correct explanation of the (A).
(A) is true and (R) is false.
[A) is false, but (R) is true.

{c)
{d)

dx (A12014C) |

(Al 2019) (Ev]

(2023) |

(2020C, Al 2014C) (£ |
(Delhi 2016)
(Al 2015)

| 109.Evaluate :
(2018) |

(4 marks)

Both (A) and (R) are true and (R} is the correct

@ a
113, Prove that !f{;}dx:jf{u-x:ldx and hence evaluate
Both (A) and (R) are true, but (R} is not the @ o i)

(2023)

- INE (1 mark)

a2

: 1

i 101.Evaluate: I —-ﬁ-dx (Term I, 2021-22C)

i o 1+cot™“x

i 3

i 102.Evaluate : !Ex-lldx {(2020)

i 1
2

103. Evaluate - J’ Ixcl dx (2020)

i

4 =

i 104.Find the value of Il:-ﬁlrbt. {(2020) (An|

i 1

- XM (2 marks)

e 4+3sinx

i 105.Evaluate : _[ log -———-] (2021C)
2 4+3cosx

: XM (3 marks)

E 2x i

i 106. Evaluate ; dx {2023)
i 1450

: 107.Evaluate: _[ dx (2023)
s 1+5"

4
i 108.Evaluate : Iflx|+|3—x|}dx
1

i LA
14";+~.-'4-x

{Term Il, 2021-22)

(Term 11, 2021-22) (Ag)

X

i z
| 110.Evaluate: |
i o

i 2
: 111.Evaluate: j |33 = xletx
; -1

9sin® x+16c0s° x

dx  (Term i, 2021-22)

(Term Il, 2021-22, 2020, Delhi 2016)

ft "
X5inx
evaluate j 3 .

B 1+cos*x

OR
xsinx

- 4
Evaluate : j- =

— g
B 1+cos x

1

a a
: 117. Provethat |f{x)dx= | fla—x)dx. henc
100. In the following question, a statement of Assertion (A) | ! ! e

is followed by a statement of Reason (R). Choose the |

(Delhi 2019)

(Delhi 2017) (Ap)

[ a-x)"dx. (Al 2019)
i)
m €} www.studentbro.in



32
J- | x s | dx
o

114, Evaluate :

wtanx

115 Evaluate: | ——
sECX+tanx

= e 1]

4
114.Evaluate: I{lx-1|+|x-2|+|x-4|}dx
1

nf2 . i
117, Evaluate: | ————dx (Al 2016) |
f SiNX+CoOs5x B
OR
Show that : ‘{s.in—xdx _hg'...f__q.u
Sinx+ 08K W2
(A12014C) (Ap) :
2 i
118.Evaluate: Iixcﬂsmrldx (Al 2014)
% X
119.Evaluate: j'i,—_dx (Foreign 2016)
+SINKsIinx

"
120.Evaluate : j (cosax—sinbx)? dx

7.3 Methods of Integration

(2 marks)
1. Find j;m_ (2020-21)

cos” x[1-tanx)®

7.4 Integrals of Some Particular
Functions

BEYM (2 mark)

sin2x

V9—cos® x
7.5 Integration by Partial Fractions
(2marks)

x+1
{x +1)x

.0 B (3 marks)

4 Find IM"””

-1)
]
5. Evaluate: le-Ildx

2. Find I (2020-21) :

3. Fndj

(2022-23) y) |

Get More Learning Materials Here : &

(Delhi 2017) :

(Al 2017, Foreign 2014, Delhi 2014C)

(Al 2017)

(Delhi 2015) (Ev]

CBSE Sample Questions

9. Evaluate: j; Sinxds
dx. (2021-22) (An)

c=x

121.Evaluate : _[ COSX dx (Foreign 2015)
_mi-l-l.'u
i o2 dx o
i 122 Evaluate: | —— {Delhi 2015C) [Ap|
: £ 1++tanx L
i nfd
123.Evaluate : Ilug{1+tanx]dx (Al 2015C)
i o
T oxt
: 124.Evaluate : _[ L S (Delhi 2014)
BSECIMI
i " Axsd
: 125.Evaluate : _[ e dx (Al 2014)
pl+cos™x
. VXTI (5/6 marks)
§ RiZ XSINXCOSX
: 126, Evaluate ; Iﬁdx (Delhi 2014)
a SN X+C005 X
o S
{ 127.Evaluate : (Delhi 2014)
t'!b1+icﬂtx
: z
i xelx —
i 128.Evaluate: (Foreign 2014) (An|
'£a2m521+b25in21 n
i x+1 o
[ 6 Find [ —o— (2020-21) (Ap)
i (2 +2)x +3) )
? 6 Integration by Parts
z (1 mark)
I-". Flm:l_[ *(1-cotx+cosec’x)dx. (2020-21)
- (2 marks)
i logx Sl
: B Find | ——— 2021-22) k)
i J-l:1+|{:|gx',i;" ¢ 2

? 10 Some Properties of Definite Integrals
(1 mark]

(2020-21) (Ev)

- (2 marks)

m Evaluate: j’xu-xr‘dx

(2020-21)

(4 marks)

2)E) 2
(2022 23”@ : 11. Evaluate: I_lgﬁ-3x2+2.u|dx

(2021-22) (An)
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Detailed giejivjle]) 3

e i~ 2 2
 Previous Years' CBSE Board Questions O XK | = = [sec® xax

; os X Cos™ X
1 (b): LEH=jL;dx i =tanx+C
secx=tanx i
{9 (b):Let I=_I'w.-5'5"M dx
_I secx(secx+tanx) J- sec? x+secxtanx i i
ﬂsecx-tanx'l{serx+tanx} seczx-tan x =jeh”5dx =jx5dx [ . ghoBx =x]
=J'sec2xdx+j5ecxtanxdx [= sec 2 x=tan® x=1] x*
= tanx + secx +C =T+E
H 2 5%
in® x=cos® i 10. (a):Leti= |x"e" dx
Z.  We have, Imm i \a) j
sinxcosx . 5 P Putx=t = 3xddx=dt
sin® x Cos x
=I - dx-j . dx : " 1 .2
sinxoosx SINXCOSX i j ———E +C==e" +C
=jt3nxdx—jcﬂtxdx i 3 3
1 s e*(1+x)
= In|sec x| —In|5inx]+C=In.44+C i 11. (a):Let ’ﬁ[md"
SINXCOSX | Putxet=t cos” (xe*)
. 2 | - P = (xetref)dx=dt
= 2sinxcosx HE=inl2cdenc Zxl+ L i = efx+de=dt
Fo4 dt 2
3. The antiderivative of 3"'r_*ilu— g '=!Eﬂszt=_|-5e': tdt=tant+c=tan(xe")+c
1|"2 -1/2
= 3vr+—}'ﬁ 3 [x"2dx+ [x~12dx P12 Letiwj3, St
i Vx? +1
32 1.-"2 H
x : Putx1+1=z::- 2xdx =dz
=3 m— 3‘,2 173 et € = 2xx 4230+ € =24x(x+1)+C g, A-1731+1
4. We have, Ims'lisinx]’dx =jm5'1[cus(%-x]]dx -I .[_1;3]+1 *C
=j[-—r-r--x }ix:Ex-fi+C =§'{"2 +12P+C
3 F 2
S, j e _IEEiHE”"":”Sz”‘:'m a LE”_J-sm"'x _j- sm"'x e
sin” XCos X ¢ sin XCos® K it cos x-cos” x
fiiz &
=I{5ecjx+cuseczx:ldx stanx-cotx+C -It.'m xsec’ xdx
s 5 i Puttanx =t = sec’xdx=dt
sin” X=Cos X 7
6. Wehave, .Il S-iﬂi IEGSE}I dx 2 I=J-tﬁdf=t?+c =%tan?x+C
5 ;
= | sec? xdx— | cosec?x dx
frct s | .
=tanx+cotx+C '\.lrdx_xz J4_{x—2}2
7. Let I= [(¥I-sinZx)dx liglen i;ﬁg‘;a -
=ijszx+sinzx-25inxm5xdx =i_[{casx-sinxldx : j 2cos®
i \J4—-{Zsing)?
o T n H
Since, i {E,snmget i Mow, 4 - [2sin8)? = 4 - 4sin®0 = 4(1 - sin®0) = 4cos™
i=j{sinx—cnsx}d=r i =_{ ZcosBdd _ 2cos da Bt
) : JJ4cos?e 2cosé
= =[cosx + sinx) + C i X2 X2
.3 | =sin? [—-}H.' [Frﬂm[i},B=sin_1 (—-}}
cos2x+2sin” x .2 L 2
8. Let '=j?x—d" i where cis an arbitrary constant.
2 x=sin® x+2sin’ L g5 ot f [
=jm5 X smzx+25m X dx 3 J-sin{x-ia] X
cos” x i Putx-2a=t
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= H=Zatt=dx=dt
|= jslnthiﬂ:l dx
sint
=j{5intc:152ﬂ+custsin2&] o
sint
= tcos2a + sinZa log |sint| + ¢
=[x - 2a) cos2a + sinZa log |sinlx

- 2a)| +¢

16. Let i=j dx

e +1
dt dt
PuteF+1=t = &fda=dt = dx=7=ﬁ
= =
I=j dt =jt-[t—1]£ﬂ
t{t—l]l t{t=1)

e r-1 -_{_dt =log(t=1)=logt+C

=loge® =log{e” +1J+|::=Ing
5 e*+1
17. j____JL___dx
(x2 +1)(x2 +2)
Lletx®+2=t= 2xds=dt

+C

(1-t+t)dt
(t=1)t

X
j{xz+‘ll{x2+2:l Iu_m =]

qle=Ndt ¢ 1 1
(-1t +!{t—1:|tdt jtdhj{t—i:ldt

=-log|t| +log|t- 1| +log C

t=1 241
2e2] ]

t

where C s an arbitrary constant.

=log

+logC =log =
X

cos{x+a)  rcos{x+b+a-h)
" WEh“E'Isinlx+b] --F sin(x+h)
_jtt:s{x+b]cus{a-bJ-sin{xvr-.h}sin{ﬂ-bjdx
E sin{x +b)
o cos(x+b) a
=cosla-b jm{x b]dx —sin(a-b) [dx

= cosfa - b) log sinlx + b) - xsinfa- b) + C

Commonly Made Mistake e

j[cus?u +cott-sin2a)dx

= Using formula for cos (A + B) = cos A cos B-sin AsinB

andcos(A-B)mcosAcosB+sinA+sinB

{3sinB=2)cosA

o]
5-cos? B=4sind

19. Let I=j
(Putcos®8=1-sin®a)
sinBcosa

=3

I4+smzﬂ-4ﬂnﬂ
= 3l; - 2l;(say)
Now, |y = j- su‘;ﬁcusﬂ 48

4 +sin” B=-4sind

Put sin®f = t = 2 sinfl cost di = dt

4o _ZJ- cosh 4o
d+5in® B=dsing

2I4+t 4t ZI:I-::F
Put \."t—E =1L= 'u'rt‘=u+2

Get More Learning Materials Here : &

)

c=x

= I=c052n_{dx-5inﬂﬂj -

_J' sin® x i

P LI =du= dt=2{u+2)du

24t
Iy -_[“”2} _{%e_{%
=|Dgu-;+C1 =log{+T-2)- JEZ_:)_ 3
=|Dg{5inﬂ-2}-sin§-2 +Cy i)
H cosh
Aoy ='|-4+sin2 A= 4sind
i Put sint = m = cosB dbl = dm
i dm dm
! E ='|-1’4+r|12—--ﬂfm='|-{m-2]l1
1= m—-iz Hoy= s.in-ﬂi-i e i)

© From (i), (ii) and (i), we get
|=3log(sinf=2)-
- where C=3C, - 2C,
- = I=3loglsing-2)-

5 + 2 +C
sinB-2 sinB-2

4
sinf=2

+C

20. LEH:jsinﬂx-ﬂldx J-5|nbt+a—2a]

sin{x+a) sin{x+a)

=J'[ sin{x+a)cos2a—cos{x+a)sinZa }dx
sin{x+a)

cos{x+a)

sin(x+a)

Put sin(x+a)=t = cosix+a)dx=dt
= !=m52ujdx-sin20.|.£

! t

i = I|=xcos2a-sin2aloglt] +C

= I=xcos 2a-sin 2a ]-Dg|5i-l1lix+dj|+ C

EI!'I- X+ EﬂEﬁ X

SII'I X IZ{!I!'T2 X

21, Letl= j du

I.'DS:H'

Slﬂ X EI’.]GIJI

sin” x EDS X
='I.Eﬂszldx '{SIF‘I de

J'sm x{i—ms Jr:I:_ll jcns x{i—sm xldx

mslx

SII'I I'CUS X

sin” x

= [tan2xdx - [sin?x dx + fcot2x dx - [cosx dx
i = [(sec?x - 1)dx - [sin2x dx + [{cosec?x - 1) dx - [(1 - sinx) dx
=-Lanx—~x+|:ucutxl+

22, LetI=J' _1p dx

-x+C=tanx-cotx-3x+C

Vo—a? 2 I":?sz
; |[§ —sm [ ]vC“‘S“" '—}"
Wiz
23. Letl= I?m: 4‘[“2 9 4]’ [ ]
J[ +
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= l.gmn—i[‘?_“}fc=it;n—l(g}yc 30. Let I=j{dtan:+u‘mtx}dx
413 3 & 3 i |
i sinx  [cosx sinx+ cosx ,
24, Let |= %;ﬁr -J-["i COSX "Iulsllmn:}:1 j..'gmx.:ngg
tan“ x+4 i
i N | _ p[sinxtcosx . o sinX+cosx e
Puttanx=t = secxdx=dt 'I-xl"—isinxr_nsx jw"ls—inzx-i-l-i
dt . T .
o M= [ =log|t+Vt2 +4]+C P _Jg[Sinx+cosx
J ViZ+4 ) J1={1=5in2x)
=log|tanx+Vtan? x+4|+C _\.2]' sinx+cosx o
b -\11 {sm X+cos2 x— —2sinxcosx)
5. let "j _[ : sinx+cosx
Vs-ax-202 2 |'§_ 2y - =2 [ dx
Ji-={sinx—cosx}
_% n _LJ dx : Putsinx- coix=t:>icnsx+5inx:ldx=dt
24 7 | |
.IIIE-i-EJ-: x* V2 |[ |'E]E_{x+1].2 i ~.|2J- ——=2sin""t+C
y i \'1-12
: =2sin™! - C
--?;r-Ein_i e C--;--sm [14-'{!1-1}]1-[ il {EIF: KOs
V2 \II? 31 Let|= J—d
2 i 2x% +6x+5
dx dx 1
26, We have, = i = 2
'lez+4x+8 jx2+41+4+4 Lat JH!-A[H{EI +6x+5]]+E
_j dx ;& an_i[xﬁ}“: P x+2=Aldx+6)+B
7 {x+2}z+{2}2'2 : Egquating coefficients of x and constant terms, we get
: dA=1l=A=1/dandb6A+B=2=8B=1/2
27. Let I= j— . 4x+6 1 dx
5-8 B
o - i 4'[21 +6x+5 2j2x2+6x+5
dx dx R
= = H _1 dx
I5+16—16—Bx—32 '[2‘1—{1+4}2 | =logl2’ *“*51*Ej_'”2 =k
H X +3x+=
_j dx 1 i V214 x+4 .C : 2
(V21P =(x+4P 221 |\21-x-4 %mglhzﬁﬁ_r.i,,lj D‘; o
[ 2
{ [ iis a+x+c] S
Pext 2a la-x i1 5 1 dx
i =Elng|2x +ﬁx+51+Ej—z
e" 3 1
28. Let ‘=j~lﬁ'ﬁ'ﬂ (x+5]2+[E]
YE=4e" —¢
F"ul:tinge"=t=> e dx =dt, we get E oo 1 X 3
_!- 'j dt _J- dt =Elng|212+6x+51+§tan_1 Tz C
o o o L B o i
JS=at-2 ° Jo-(2 +4t+4) ° 3P -(t+27 i 3
=5|n_1[t 2}_”: _ [E +2 ]+C =%Ingl2x2+ﬁx+51+ltan_1{2x+31+c
3 3 i
= +3
_J'; i 32, Let J‘—J=dx
29. Let I= dx VE=dx=2x2
j\.'a:’_ﬁ

[ NN Pl I T e —Al—d—
Put ¥ =t = %xmdﬁlﬂ : LEtx+3-Adx|,'5 4x-2x")+B=A(-4-4x)+B

: On comparing the coefficients of like term, we get

2 i
= j J 2 3-[,' ],z _t2 | =4A=1= A:-%and-4ﬂ+ﬂ=3:& B=2
i 1

_ 2 _1[_]] C—E[EI!'I: { ] | x+3=——{-4-4x)+2
3[5"1 3 a*? : : L 4-ax)+2
——[—4-4x)+

2, _4x e = = 4—&‘3
=z [E} +C '|-\|'5-4x-2x1
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AR . L

u'l5-4x -

IJs

1
= —Eil + 2‘2

4x=2x2

=d=dx

VEmdxm 252

Put5=dx=2x%=t= (-4 - 4x)dx = dt
J‘l =J-$=Jt_mﬁf=2\'q +C1
t

where |y = [ ———

=2V5-4x-2x7 +C; A
: -Ehg|1+2x+312|-

i dx
and I, = j‘ﬂ;_‘?; W'E'I.‘_“m_‘il___ —
=%I_T£“_= 2 in .1( x+1 i)
\ ﬁﬁr*”sz

From (i), {ii) and {iii), we get
-
= _%-21.,5-4::-2:1 +2--}2_-sin‘1 [‘JI%“ +1]]+C
whereC=Cy+C; _
1 7. maa| 2

= !--595-41-2.1 + 2sin —{x+1:| +C
-—I}Ex+5}--
33. Let i.J‘ +2

Vil #5xe6

o ’J- Vo2 #5x 46

-—J'{x -1-1-'n:+rfr}'l"z1’,2M+l-'n-:ld:n:-—_r=
Wil #5x+h

Putx®+5x+b=t = (2x+5)dx=dt

——— d'x —
2 2
{[e+3) -(11

= n—-]'r”*dt-—

e O BRI
= i N+= x+ +
21 o \

—\'rxz+5x+6-élngx+%+u'xz+5x+ﬁ+C

Concept Applied @1‘

- | px+g
i ool e
ax +bx+c

substitute px+g =A£{m¢2 +hx+c)+B.

Sx=2

4. Let I= | ———
J-:L+.‘7-l.::+31t2

Let Sx=2=A4 :Ii;:[ (1 +2x+3x° +B=Al2+6x)+B

On comparing the coefficients of like terms, we get

EAZS s A= %and!A+B--2::-B- %

59 4 caxeand)-t
I:jﬁdx = 3 dx
1+2x+3x

Fm2

i)

éF‘ut t——=y=.'r[1+ }:tt dy

i x+1=A{x+3)+Bx+2)

c=x

d 2
5 a—;{l+2x+31 ) “j dx

. | . ——
) 1+2x+3x° 3 114+2x+3%

-—lagg1+2x+3x2|-—_j'—-2—-f
6 x1+§x+§
= 2log|1+ 20+ 32 o [— B
i 6 [ 1)“ [Jz]
xt—| +—
3 3

1
X o

i, ,_1 tan'i[ == ]‘C
? Jas3 ¥2/3

i 5 2, 11 _1[3x+1]+
i ==log|l+2x+3x" |=-—=tan C
I3 3.2 J2

i &
L35, Let h= [ —dx = [- 25X
i oS xX+sin X 1+tan x
J-{taﬂ x+1]5eczx
i 1+tan® x
: Put tan x =t = sec? x dx = dt
i 1 1
1+— £ oy
2 .
ba j‘t*ldt-j ‘1 dt=| T; dt
B ez (t-%) +2

vy 2+:J§F zta"_i{}' ]H:

1 (tanx- cotx }
=—"1tan C
J2

ki I=j5in"x+sln2xcuszxﬂ:us"xdx
=J' dsecdxd: =J'{1+tjm2 x]se;zxdx
i tan” x+tan” x+1 tan” x+tan” x+1
i Puttanx=t= sec’xdx=dt
=] 148 t= | 1+flz dt =| 1% dt
£+ +1 t2+1+-t1; {f_%r-"S

Thus, I= LE =i_ta11_I[L}rE
; y+(EF 3 V3
1 [r'i 1 tanx-cot
=—tan ! —F+C _tzm_i( nIT_ e ]ﬂ':
+3 3 43 3
37. Letil= ﬂ 13
(x+2)(x+3)
{ Alsolet, ¥l _ A _ B

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

I= [—dx+2 ] ——dx
[x+2) (x+3)
=-loglx+2) + 2log(x + 3) + C

Canswer Tips ( 7]

= Formof rational fraction to the partial fraction.
px+q A + B
[x+a}|[x+hl_x+u' x+h

2
3s. Leti-jj—d
X +ox+12
Ix +6x+12- f6x+12:|d =_I-dx'j 2-611-12 dx
X +6x+12 ¥ +ox+12
dx
=X=3|—-ua-12 | ———
'{12+6x+ 12 X +bx+12
=x=3fS2to=t ZXIEB i 12_[—
X +hx+12 X +hx+12

2x+6
=x=3| ——du =18 | ——
'{xz +ax+12 '[ 2-|-1€m|:+']_2
=x-3i; - 18I,

Consider, Iy _I%
X +hx+

Putx® + éx+ 12 =t = (2x+ &)dx=dt
Iy =j§t£=|ng|tf+c= log |* + éx+ 12| + C;

dx
and I, =
- sz+6x+12
dx 1 _ifx+3
I¢x+3}2+:~.3:2 o ] ke

F=Jr—3lt:wglx2 +Ex+12E+6u'§ tan™? [% ]+C

39. Let I= jL
{x? +1)(3x% +4)
Letxi=y
2
5o, A = y
(2 +1)13x% +4) (y+1){3y+4)
A B Al3y+4)+Bly+1)
}'1-1 y+4  (y+1)(3y+4)

= y=A[3y+4)+B(y+1)
= y={(3A+B)y+(44+B)
Equating the like coefficients, we get

3A+B=land4A+B=0
Onsolvingweget A=-1.B=4

So, J‘=I[-%+1L]dx
¥+1 3x-+4

Get More Learning Materials Here : &

an. Let (=[X*1 ey

Consider,

41. LEH:J;F+3:—IB i =
Let

Puttingx=-&in (i}, weget-94==13 = A=—" 5

42. Let 1= j

c=x

1 4 i
=-j1+:¢2 dx+§.|-x2 _'_f_dx

=—tan x+§x%h‘m’1 [%}«C

a4 2. _4f3x
==tan I'I'I—EtEII'I- [T]-NE

h:+1}{x —}!+1}
X —x x{x =1)
(x? =x+1)
o e on -{[1+x[x—1}]dx
E Al
xx=1) x x=1
1 Alx-1)+Bx

xlx=1)"  x(x=1)

P 1=Alx-1)+Bx
i Onsolving, wegetA=-1B8=1

e |
Jt{x-i}- x x=1
J‘=I[1+—-—]n‘x-x+lug|x-1| log|x|+¢c

3x+5 j 3x+5
[x+6)(x=3)

i

3x+5 _ A ¢ B
(x+6)(x=3)  [x+6) (x=3)

:> Jx+5=Alx-3)+Blx + &)
. Puttingx = 3in (i), weget 9B=14 = 8=

14

13

=E 1 ﬁi-'l!+E :
(x+&) 9 (x=3)

=Elug{x+6}+%lug{x-3}+c
X +x+1

—2 kA

(x"+1)x+2)

J 2 +x+1 A.a:+B E
{x* +1]{x+2]l 1 JH'E

: 2+x+1=(Ax+Bl{x+2) +C{x2+1)
: Putx=0,1and-2in (i), We get
i1=2B+C;3=3(A+B)+2Cand 3=5C

3_ 1 2

g B B itk
i = 5 4 5

5

From [ii].weget

Bl 3
a1 g

De)e2) x2el 42

12;:+1 3 1
= et +1 T8 X+2
1:2x+1

==

L PR
3 ’”5 x+2 x

i)

i)

i)
i)

i)
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3 dx
[j12+1dx+-l-x2+1 EII+2

=§[Iﬂgixz +1|+tan™? x]+glug|x+2|+cl

2cosx

43, Letl=
-{ {1-sinx){1+sin” x)

Putsinx=t = cosxdx=dt

1
=2[——dt
Iu-nmﬁ:

- 1 __A  BuC
T1-ti1+t?) (1-t) [+

= 1=A1+t)+(Bt+C){1-1t)
= 1=A+AFE+Bt-B*+C-Ct
= 1=(A+C)+t3A-B)+HB-C)

On equating coefficients of like terms on both sides, we

get
A+C=1A-B=0=A=B
B-C=0=B=C

0
Let sin

Consider,

y+1 1 g
y+2 ) y+2

[x +1}’ 1
= log T
x2+2) 242

cosd

= log

[ y=x7

45. r=j' dn

(4+sin” 6)(5-4cos” @)

=J- cosi 4o
(4+sin? B){1+4sin? 8)
8 =t = costi dbt = dt
. i=f%dt

(4+17)(1+48%)

1 AI+B Ct+D
{4+t2}[1+4f3: 2+ 144L2

{Using partial fractions)
1=(At+B) (1+413+(Ct+ D) [4+1¢7
=At+ B+ 4415+ 4612 + 4Ct + Ct3+ 4D+ D2
=[4A+C)IP+ (4B + D)2+ (A + 4C)t + (B +4D)

A=B=C On comparing the coefficients of like terms, we get
. (1IN, S P 4A+C=0 [i}
Al ESE L 48+D=0 i)

1 e A 1 i A+4C=0 iii)
. = + i B+4D=1 -iv)
(1-H+£) 20-1 2146 201+£) { Solving (i) & (iif), we get
Put above equation in (i}, we get ! A=0andC=0
1 1t 1 ¢ Solving (i) & (iv), we get
I= dt+ | = dt + dt i
Z[j ol j?—mtzr e ] | planap=A
j. 45, j. dt { 15 15
-0 {1+r2] 1+£) 1 _=1/15 4/15
. 0 M+t2'.I{1+4l'z] 4+t2 1+41=2
:—1ngli1~ﬂ+ Zlog(l+t)+tan )+ C
2, fai [ ittt —11 dit
=-|ngq1-5anx:+Elugf:lﬂmixaﬂm-it«;inmc 157447 15 4 a3
= - logl1 - sinx) +logl1 + sir?x) Y2 + tan (sinx) + C 1 1 ¢ 1 1 t
—_— : -——x—tan'll—]rr—:-:—tm'j[—)el‘:
Wi+sin® x - i 15 2 15 1/2 1/2
=Ing1—_+tan (sinx)+C
—sinx 5 P om—a an‘l[ ]+—tan'1{2!]+f
44, Let i=j{—-2—j;§-—2}?dx % 9 i
K +1)x"+ P2 A oy 1 _g[sin®
Put @ m y s Deidx i dy i —15tan {2sind) mtan [ 5 }-n‘:
i 2 2
:=j’:’—1’r 46, Lt tm [——dxm [ dx
(y+1)y+2F i xtex?=2 (af =1){x" +2)
1 A B c i Let ¥2=7
t = + + i 5
fy+1)y+2)* y+1 y+2 (y+2) : X .
E 2 T {z=1){z+2
— 1=Aly+22+Bly+1)y+2)+Cly+1) @ b-ede2) (e-Diz2)
Puttingy = -1, in (i), we get 1=A Using partial fractions, we have
Puttingy = -2, in(i), weget1=-C = C=-1 i z _i_'_i
Puttingy=0.in(i), weget 1=44+2B+C P (z=1)z+2) z2-1 z+2
S 1—:+1=_1 ::r z=A|:z+2}+E[z—11]
i whenz=1weget A==
N RS
¥+l y+2 (y+2)° Eandwhenz=—2.weget B=§
. i
= logly + 1) - logly + 2) + ——+c I= [
y+2 {x= =1)(x"+2)
Get More Learning Materials Here : m @& www.studentbro.in



o LA 2/3
-[ (x2 -1: -[{xhz]

3.[ xj-Idx+3 sz +h :I dx

-1 2 1 Y
e ¢
e ( ]+

J2
—tan — |+C
6 + 3 an (Jz]'l'
 ConceptAppiied (@]
= .[ 2 dx-—!c-g

x_

—1xih
“372 Hx

1

x 1
x+1

I+d

(2 +1)(x2 +4) :

47, Letlm
(5% +3)(x> -5)

Letx®=t
(% +1)(x% +4) (t+1){t+4)
(x2+3)x2=5) (t+3)t=5)
_th45ted _ Tt419
T{t+3Nt=5)  (t+3}t-5)
7t¢419 A B
(t+3)(t=5) t+3 t=5

= Tt+19=A(t-5)+B(t+3)

Puttingt =5 wegetB= %

Puttingt=- 3, weget A= j—‘l_l
P+5t¢4 . 1 27

(t+3)(t=5) &(t+3) 4{t-5)

" +1)0c”+4)
Jx+ a2+ .J- *E,[md"

{22 +3){x? =5)
e
4 J(x2-5)
x+—ta [ E —1 x-\lfg +C
B t‘h"_ 4 21.."_ x+w.lr_
i x -xl'5
=3~:+ — +C
[u"_ x+w5
8. |letl=|——d
J-5|nx+5|n2x *

~fom o
sinx + 2sinxcosx sinx{1+2cosx)

j sinx ___sinx
sin® x(1+2cosx)

Let u=cosx = du=-sinxdx
Also, sinfx = 1- cos®x =1 -2

-1
[ (S
Iti-uz}{1+2u} 2
-1
= at-uieza ™

Get More Learning Materials Here : &

F‘utu:—E.wegetC =—
2 3

49. Let !=J'

Put x2=y. Then

(1P (x+2) %=1 (x=1P x+2

= x=Alx- D{x+2)+Blx+2)+Clx- 12 i)
: On comparing the coefficients of x2 x and constant term in
i i), wegetD=A+C, 1=A+B-2C,0=-24+2B+C

¢ Solving these, we get

fA=2 galca 2
79

c=x

i Using partial fractions, we have

-1 A B ¢

(1+ull=-u)il+ 2u]= (1 +u}+{1-u} " {1+2u)

i= =1=A(1-u)(1+2u)+B(1+u){1+2u) +C{1+u)(1-u)
! Putting u=1,wegetB=-1/6

Putting u=-1, wegetd=1/2

-4

B -1 __ 1 1 4
CA+u){1-u)1+2u)  2(1+u) &{1-u) 3{(1+2u)

| o 1 4
= '-j[.'!{.‘nu] &i-u) 3{1+2u}]d"

. 1 4
-Elug[‘l +u)+ Elugtl—u}- Elugtl +2ul+Cy

=%Ingl:1+cns x]+%lng[l-msx Iu%lng{h 2eosx)+Cy

e

—_ dx
(x2 +4)(x2 +9)

IE - ¥

(2 +8)x2 +9) (y+4)y+9)
vy _A B
(y+4)y+9) y+4 y+9

i)

= y=Aly+9)+Bly+4) i)
Putting v = -4 and y = -9 successively in (i), we get

‘A==2 andB=2
5 5
i Substituting the values of A and B in (i}, we get

: ¥ -4.-’5+ /5
(y+4)ly+9) (y+4) (y+9)
- 2
Sl . e -14 * 3
(" +4)x"+9) 5(x"+4) 5(x" +9)
2
X
I= | ———d
-{:thuzm )

—4r 1
= | ——dx = | ———
5j[x:+-'-1-:| +5j[x2+9] :

=—:a-: t ‘1{ ]+5x ta.n_l( }ﬂ:

- ﬂtan'l{i]*—g-tan'l[i]+c
5 . 3
x

50. Letl= [—X —x. i)

(=1 (x+2)

Using partial fraction, we have

x A B . C

=i}

3
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From (i), we get ———~ 2 1 .1 : SR |
[x-lan:J 9 x-1 3 (k=1 ¥ x+2
Zp i 1 1 1
j=— i | - i | el
9-[::-1 i I:;-jf E'—[x+2
2 1 1 =2
= I-Elnglx—ﬂ——-m?luglx+ﬂ
2 =11 1
=— i — 4+
9 “lx+2| 3 x—1 1
51 Let = -
j[x2+1}{x-ﬂ
x _Ax+B C

i) §

et = +o—
(2 +1)(x=1) x2+1 x-1
= x=[Ax+Bllx-1)+C(x"+1)
Comparing coefhicients of x2, x and constant terms, we get
0=A+C,1=B-A,0=-B+C

Solving these, we get

1 1 1
A--EC-E and E_E

From (i), we get
1
-1 4 4

= +—
(X +1)(x=1) 41 2 x-1
L= 1.1 4 1
T2 x1+1 R x1+1 2 %=1

X

]‘__

4 x2+1 EJ-xz+1 zj
1 L 1
= [===log|x°+1 +-Lan Ly+=lop|x=1|+C
- glx®+1]| 3 . glx=1|+C,

12

X x
(X2 +1)(x2 +4)

52, Let =

Putxi=y
o, X = Y
(% +1)(xZ +4) (y+1){y+4)
t Y = A + 8
(y+1)y+4] v+1 y+4
= y=Aly+4)+Bly+1)
Putting v =- 4 and v = - 1, successively in (i), we get

-1 4
From (i), we get

¥ =1 H 4
(y+1y+4) 3ly+1) 3ly+4)

x? -1 4
{x +1]I|:Jt +4) 3|:x +1:I 3{:: +4)
=17 dx 4y dx

L Il ——dx=— + =

'{:'xz+1:|{x2+4] 3J’E+1 31 x%+4

=--—1~xtan x+ix 1 tan™ [_x_ }HE
3 3 2

?11:?:“1 E+= tem'l{2 }vC

. I-'F.ln[‘1'+3:u[ 2,2
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=
i Putt=-1-2init wegetA=2B=-1

i)
¥ Concept Applied (@]

=

A0
i)

f 55. (d):Leti= jeu(mghl)d,
i X

P =

where flx) = log{x + 1) and f'{x)=—
: So,l=etloglx+ 1)+ C

 Concept Applied (@]

c=x

: Put xi=t:; x{.ﬁ[:%dt

i)

=E'I.tz+31‘+2 =.2--|-ft+2}ft+1ldt
ot t __A B
(t+20t+1) (t+2) (t+1)

t=Alt+1)+B(t+2)

t 2 1

—_————

© Ee2Niel) te2 tel i}

mem;nd (ii), we get "'_.I.[{HZ] [“’1}

= %[Ziug}t-kzl-luglhll]n‘: -E[Ebgix -|-2|-It:|§_:!:«:2 +1|]+C

~ j—dx-—tan‘” C

a
H by
54 Lett=[ XX
i (x+1)% (x+2)
: 2
f Let xX“+x+1 A & B ([ il

1P (x12) X1 (xelf  x+2
R+x+1=Ax+1x+2)+B{x+2) +Clx + 1P

i Putx=-1,-2 0successively in it, we get
B=1C=3A=-2
: From (i), we get

X +x+1 _ =2 1 3

i = + =+
[x+1]'2[x+2:| x+1 (x+1)° x+2
: Integrating both sides w.rt. x, we get

I=I e+l
[JH-IF{JH—E]-

1 1 1
=-zj'“1:1x+_[‘x+”2 dx+3.|'#+2dx

=-2I|:|-g|3:+1i-i-:—3I[:agE.1c+.."r1|+IE:l
x+1

= etlogx +c [+ e ftx)+f (alde=e*flx)+c)

: X

i 56. (d) :Leti= —E—|1+{x+1]-lng1',x+1}]dx
1

i X+

=_|'e* [ﬁi—lﬂg[n#l]]dx

It is of the form je" [Fla)+f "{)x] ,

1
x+1

- je‘iﬂth’[x}]dx =e*flx)+c
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5 5
1x
57. Letl= |x*logxdx = | M =2 4
o I ogxg— [ grix
5 5
=f§—|ﬂgx-§--|-x“dx = §x5ng-5—-+f

25
= logx=-3
56. Let I=[=E "2y
(logx)
Putlogx=t=x=¢' = dx=¢'dt

-3 -3 -4t
J‘—[ ]edt e b dt=3|t edt
[|5 | = [ |
=t‘3e'+3_‘-i"‘e'dt-3jt"'s'dt+r
=t%et+c=(logx)x+c

59. Let = jsin_l{z:r]'dx= j 1-sin * (2x)dx

1 d
=sin L (2x]x- [—..—I{Ex:l-x]dx
j 1«I'r‘l 4x? dx

=xsin{2x)= J' dx

Vi- 4;2

dt

=xsin " (2x)+ o7 (Putting 1-dx2=t = -Bxdx=dt) :
'

=xsin! I21:|+§[t}m +C =xsin_1{211+% Yi-4x? +C

60. Letl=!x-tan_1 xdx
Onintegrating by parts w.rt. x, we get

I=tan~! xdex-J[i—{tan‘i x}j.xdx}dx

2 1 IZ‘
% (S e
2 j{1+1‘2} 2

xztan X 1.[[1 . ]d

Nt&nxl-l'dxz-[

=(tan”

i-i-x
Htanlx x 1
-T-E Etan Ly+C

E{lﬂ[z}tan u-iﬂf
61. Let I= je‘ sinZx dx h.m
=[5in2x e’ -ZIcﬂszx E‘dx]
=[£" sinZx—2 je" -::ﬂslxdx]
=[|=::'| sin2x -2[::052::13" +2j5in2xe‘dxﬂ
= [=¢sin2x-2e"cos2x-41+C
= Sl=¢e"sin?x-2e*cosZ2x+C

= I=%{E”5inix-2£“ cos2x)+ —

=%{5in21- 2cos2x)+C;, where C; = E is an arbitrary

constant.

-:53 Let I= j

Firstly, let us evaluate the integral j-
| Putt=1-x2=dt=-2xdx.

(From (i) =

c=x

W swer Tos (7]

o [e™sinbxdx = [asinbx — beosbx]+C

e
a+b?

&2, Letl= Iser_axdx = jsecx-seczxdx

= secxtanx—Jsecxtanx-tanxdx

(Applying integration by parts)
= iECKtEInK—jSECJ[{EECz x=1)dx
= Tcxtanx—jsﬁ:s xdx+jse::xdx

=secatanx-I1+In|secx +tanx + G

i = 2I=secxtanx+Injsecx+tanx|+C,

C
I= %{secxtanxh %Inlsecx+tanxl+C [W’I‘lere,C: -51— ]

W e Points ()

= Isecxdx-luglsecx-rtmxhl’:

xsin 1}!

Vi-x?

dx

=sin~ xI—dx-I[—lsin*‘x}j—d:]dx

yl=x
(Applying integration by parts)

i

S fon - NNY Y R
| = zdx"zj,,.ff' t=—v1-x
Jmsin L xl—/1- 122 )- I (= y/1=x2 Jatx

q'l-x
==y1-x? sin1 x+jdx ==y1-x? sinlx+x+C
End Let I= Iﬂm
i J1-x2
(=x2 +3x=1) (1=x2)+3x=2 =
E '-'"'"-"'-"""_—'-ﬂd?[ e | —
TR e
31+2
e == 1—1111:
e [
e 3 -2x
== | V1= dx+ = | ——dx+2 dx
j 2'{\?1-12 '[

=-jw..'|1-x2 dx+%\l'1-xi +2sinx+C

f 1
[%\"1-::2 +Esin'lx]+ :h'rl-Jnt2 +25in  yaC

=-§1~"‘1-12 -|-%5.fr|_‘1 x+3¥1=x2 +C

Commonly Made Mistake e

= Remember the formula for

[Va® —x" dx aru:lj:,a%dx
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65. Let I= j - dx=_[rx+1r2-|ugxdx
On integrating b:.r parts, taking log x as first function, we
have
C(x+1)t (x+1t 1
‘—---:*j-_— I I-j-—_—i—'; I'."JI
_ —logx dx —logx j[l 1 ]dx
T ox+l x[x+1}- x+1 dlx x+1
logx

--—+Iugx-lug[x+‘l]-|{

x+1
+ [L}«:
x+1 e x+1

logx
66. Let i=je1* sin{3x+1)dx

Onintegrating by parts, taking e* as first function, we have

=gt ISin{ﬂH+ﬂdI—I[‘ﬂfTh}.jginﬂx+1}dx ]dﬂ

=Ezgl-cus[:x+il] j‘zezg_l-msﬁxfil]dx

3
25
=:%M+EJ-EE' cos(3x+1)dx

—E cnsl{31+1] 2
3

[ei‘" J:ﬂsﬁx +1)dx

j[ 9 (). [cos(3x+1)dx }ﬂ]

i
_-e LD5[3X+1}+332"sin{3;:+1} —3-{ &2 sin(3x +1)dx

3
—e** cos(3x+1) 2,_,.1;

= r+~9—r 3 sin(3x+1)+C;
1? %M i e”" sin(3x+1)+C,
%
= |= 1[w+geh sm13x+1:|+|‘.'.,]
13 3 9

- B E:,,[Esin{31t+1:|-3cns|:3x+1]] ]

13 9 3%

oc; b
zﬂr[25|n{5'n~¢ +1)=3cos(3x+1)]+C [WhEFE C=—nr- 1,; ) H
On integrating by parﬁ taking log t as first function, we have

x+1

) (x+1P
.f'-'" (x2-1)+2
{x+1]2
[£-1 2 ]
_4.,'.14.'+.‘|L:Iz t:r+:|.]'2

67. Let a=j & dx

i)

Take fix}]=——
+

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

frix)= 2
= s {x+1)" (x+1)

Get More Learning Materials Here : &

= Zxdu= -3
i (t
=—%-H‘t—

L Also, Vi 1= —

c=x

! By using the formula, we get
1= [T+ 0aldx =e*flx)+C
I=¢g" [I 1]+C

x+1
XCOS

68. Let :-j—d

i \'1 X
: Putcosx=0=x=cosB=dx=-sin6 db
i Lﬂ{-sinam

Vi-cos’8

=5 I=—J-BECISBE,H
d
= =l =BJ-||:1::5 Bdﬁ-I[EEImsﬂdﬁi }.ﬁl
(Applying integration by parts)
P - =Bsinﬁ—j5inaﬂ‘3
= =[=8sinB+cosB+C

P '=—[B‘-|II1-EBSZE+E{]\SB]+C
= I= -[\'ri-.n:zcns_lx+x]+c

Key Points ( .7
= The value of sin (-8) is —ve and value of cos (-0) is +ve.

+1{iug|:x +1)=2logx] =53 P

{ 69. Let I= _{

Vil +1 Iug{x :1)

X

xd

.t bt
{t=1F 2(t=1)"2
'T
Vo *l'u: 1

I= _|'.,l| logt

—dt
1;&-1:2 2(t-12

_-%J’wﬁ logtdt

1] 32

: ="3l372 % Im _‘"]*E

=-§[t“— |ngr-jt1"-’-dt}+c

= eioge-2en e

AT R

! -1
! 70. Let JI_jsm Jx=cos!

n‘x xe[0l]
sin~! Wx+cos T %

We know that sin™! Jx +cos™? 1.|"JT=%

@,g www.studentbro.in



. T s
= =In 1\1"I=E-EDS 1\";

n a4
==2c0s 1

_f2
T

=Ii-dx—£j1-cﬂs'1 Jxdx

R

4
=x-;[;:c{:5 ~«'J|:+:2j,II r— ]+C

Putx =sinfB=dx=2sinBcosBdo

2
=x—ixcas'1~";c—g-_[ S e -2eind cosBdd+C
n

Vi-sinfe
=x—ixcns'1 Jx -Eji-zsmﬂ cosfdi+C
n n- cosé

=x-ixms“ \E-Ejti—cusi 8)de+C
T T

=x-ixms—1 u'r:-t_-E[B- 5'"EH]+-:
n

4
=x=—xcos 1 x -—[E-schusB]-rE
n T

=x-ixcn5'1 w';-g[sin"‘ Vi =vxf1=x]+C
K n

Concept Applied @'

= cos20=1- Z<inh
= Zsin?@=1-cos20

71. (d): Let J= j"‘ 2] i
1

f-tdx=[-xE; =-[1-(-1)]=-2
-1

1
=jﬂd}:=

' =

4
72. (a):Let 1=_"{E?* +x)dx [_+_
0
1
o

€,16 e o ¢ 16 1 _eli15
22 2 "2 2 2
=8
73. (a):let 1= j tanziﬂx]dx-jlsecz{Zx}-l]'dx
o W]
a8
[r-j—'- anﬂx-x]ﬂ -ai—tani[ }-a—--u-tanE-E
2 2 4 B
=0 057 e
28 8
'
74. (d):Letl= _{ sec? xdx =[tanx]"4,
—fd

- tani-tan{-E] =1+1=2
2 3

Get More Learning Materials Here : &

=log

c=x

Fa3? 18

3 3
: 75. We have, Is‘dx-[ = =
3 5 log3], log3 log3

i3

i dx dx {1 A J[]

i 76. =|—=—7 =|=tan —|=F(x)

i J‘§'+Jr2 x+32 3 3

i By second fundamental theorem of integral calculus,
i we have

| o -Ftsy-nm--{tan-ii-tan-la] _[__.;.]

i n'9‘+3|: 12

W v Tis (7]

an 1‘“ [a]

2

77. leti= j e” (sinx—cosx)dx

o
a2 2

= j e sinxdx— j " cosxdx
0 | Q It

On integrating |l integral by parts we get

nf2

U je sinxd— [{e cosxly - - Iz“{ —sirux

o2 w2

= je‘ sinxdx=[e™*.0=-¢e" 1]~ J- e” sinxdx=1

0 o

78. By the first fundamental theorem of integral calculus

Flx}= %I:tsinfdt-‘-xsinx.

T
79. Given, [——drx=2
pd+x 8
a
1 r [1 _1x£ n
dx=— [—ta - ==
= gxhzi =3~ 12™" 2b78
1, 4o = 44a =
= P 3T T M 3T
= %:tan%:l:m':Z
b ]

80. We have, Itanxdx =[I|:rgEEIE1|:Jrc|],,§'M
i o

5H§‘-lugisecﬂi=lug|\.-"i|-lﬂg|1|
=il 1

j tanxdx= EIU'EE

[u}

: 81 We have, Isin?xdx:-%{mst]:F{x}

~.  Bysecond fundamental theorem of integral calculus,
w4

we have I 5in2xdx=F[§)—F[l}]

i 0

= -[F{sinzx }dx =-%[cus{ n/ 2}-.:;],5{.3}]:%

@,g www.studentbro.in



82. We have, I—dx =[sin~! ],n

av1-x?

=5i _11— i _1ﬂ=——ﬂ=E

sin sin 2 2

Exg 2

_[ e J-{x-x'z‘,ldx
1

551 [ny

B83. Here,

J'=2[Ix5imrl§ﬂ— j

=2 w2

_-—.D+D+2 j xcosxdx=2 J- xCosxdx
i 4

! Again Jntegratlng by parts, we ha\re

=2
1-sinx d}:]
o

2{ 1-0—[-cosx]%* }=E[g-+{ﬂ—1}]=n—2

el

£ 88, LetI=| dx
{3+3H31[-3-3-1 ; 2%
1272 2 2 2 :
P Putx?+l=t = }[dx:%dt
e = iql _ i
- { e*dx=[x’ ]'3' 2!11' - ! Whenx =2 thent=5andwhen x=4 thent=17
=e-2lre” —e* y=e-2(0-(-1)=e-2 =2 [ Logt? =Liog7-togs] =Log(1Z)
2 5
85. LetIFI[}--—-]fz‘dx ; e
=2 89, Lett= [
Putting 2x=y = 2dx = dy I g NOBE
Whenx— 1,then y—2 Put| i
andwhenx — 2, then y— 4 utlogas e ;dx=dt
y - 1. 1] : Whenx=¢e thent=loge=1
2_[[_'_] dy = J-[_'_z]f dy i andwhen x =e? thent=loge’=2loge=2
1 zdt
S e [Erg]“ 1a_ 1 2. [__1] !=IT={hgt]f=|ng2-|ngi=mgz
¥l 1
: 1=-2x EL‘.u [t
86. Letf:_[t;.n'i[—' z]dx 90 Let I=[xedx
o 1+x=x fi]
i 1
1 - —
=jtan_1[ (1=x)=x 5 Put x°=t=xdx= zdt.
il Texii-a) Whenx=0thent=0and whenx=1thent=1
1 i
I=[ftan™ (1-x)-tan™" x]dx i) § ]_—Iedt:ai_-[ In._—{e-:l]
D |
% . L 1y
i=_{[tan“x-tan‘1|:1-xudx i) : 91, Let:=j —dx
b I o l+x
a a .
{Usinspmpﬂfl‘r_l-ﬂx!dx=_|-ﬂa-x}dx] fo oL e e
a a i
Adding (i) and (i), we get : Whenx =0, then t =0 and when x = 1. then 1‘=Z
1 =/4 2 2
i B P T e = i= | tdt= [—tz]u =E[{E} a ]=_
2] I[tan (1-x)-tan x+tan ™ x=tan 1 (1-x}]dx =0 _[ 513 ] 5
= [=0 o l,‘j(l_'_sin.n‘]
” 92 Let = [ g [ coskig
87. letli= j- X< sinx dx i 11: =tank] 3[1— 5|nx]
! a cosx
o
On integrating by parts, we have J- cusx+5|nx
e W2 _:EDEJI-SIHJ[
I=[:2{-m5x}]n - J- 2x|—cosx)dx i 4
o i F‘utcus.x—sm.xﬂtz:» ~(sinx + cosx) dx = dt
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Whenx=0,thent=1 whenx= %,thﬂn t=-2

i
R -ﬂ_ Im‘—t--[!u:ngt] —lngJE-lugi:%lngi

Concept Applied ﬂ'-;,'-_;‘ﬂ

2 [rxldx==[flx)dx
b b

ni2 .
93, Let I= [ &> %}cﬁ
ik =05 LXK

Put Zx=t = m:%dt

When x=%1 t=g: When x=§ t=m
b
J'=1 j Er(i-slnt ]

2”2 1-cost
b o

=% j- ; [ Zslni'.u;icust.l'zldt
2 2sim“t/f2
b o

=% I et[%wsecz—-cﬂt-}it
w2
b o

=% I [-cut--r—cusec 2}1
72

= f=[%ft [—cut% }]:2 { jex[ﬂxh f(x)] die=e*flx)+ C}

'
= J'=;:_-[e" [—cut%}-e“"'i[-cut% ]] =%I:G+e"'"2]=fT

T
4. Let I= J- Jsinx cos® x dx
o
2
. I
= |= | ¥sinx(cos” x)° cosxdx
0
. Trd

= = I Jsinx (1=sin?x) cosxdx

Put sinx =t = cosx dx = dt
Whenx=0t=sin0=0
Whenx=n/2, t=sinmf2=1

1 1
!=_[¢E:1-t212dt =jx"?{1+t4-2t2 )dt
[i]

L afz 1/2 7
=[(e+ e - ztmaa'r_[f_ f__gt__
3/2 1172 F/2

154+42-132 _ 64

0
s
3 231 231

.98
1 7

[

3,
sinx+cosx _[ sinx +cosx
+sin2x g v 1={1=sin2x)

Get More Learning Materials Here : &

and when, x= %,thent:

i Whenx=0, t_-— and whenx=mn, t=—
: 4 4

28
; = Er: [E +1}[1—1] =
4 2 12

'3 g
SiNX +COSX
dx

/6 <.,,'|1—=|:5in.1r—l:c:ns.::]'2

Putsinx - cosx =t= (cosx + sin x)dx = dt

¥3-1

When x=§.thEl‘ll’=—2 =

1-43

==

5}
I= j & =lsin™ tr_lu =2sin! o= 2sin? [E]
\llll—ll 2

i r
i 96, Let I=Ie1‘-5in[%+x}dx
: i}

E Put E+x=t=:-x=t-f =>dx = dt
i 4 4

Sn

Snfd 4!_1:_} Srfd
I= j e! #sintdt me 2 _|' et sintdt
il

2t PR Sxid 2t
= 2 {sintE—]S - I cost S—dt
2 Jus = 2

=g ¥ {%[85”2 sin% g2 sing J

I =4 Smid 9y
_[EzTcust]s - I Eszintdt}
=f4

: wih
2|11 se2_ 1 ]
| [z[f ﬁ
: 1 1 sw2_1 am H_i]
a\ 2 2 4
= J‘+1!=-—[Ez' +1l+ L,_[E!Z"t +1]
4 ir)

1 - _ =1 In
ﬁ[ic_vz +1]:>F-ﬁ[1+e )

'3 dx iy dx
: 97, Let 1= =
i i cos? x+/2sin2x £ cos” x+/2-Zsinxcosx

1 dx K e dx

2 21 L 53 7 1 1

cm'[ EJIIMrs.in2 P ® cos? x-tan? x-cos2 x
E 1 i i ‘1 o sect x dx
2 cns x+/tanx o vtanx

Put tan x = t = secxdx = di
! When x =0, then t = 0 and when x=% Jthent=1

1 1 1 3
= {1+t2}dt s A
-Ei zl{r 2 4t7)dt

12 52T 47 2 1 6
=3li72%572 =§[2+§]=1+§=§
m €} www.studentbro.in



w4,
98. Let I= J’ oodco il

- 16+9sin2x
Putsinx-cosx=t
= (cosx+sinx)dx=dt
and1-2sinxcosx= = 1 5in2x t2

When x-zt 5|nn 4 f j,'_ =0
Whenx=D,t=5mG cos0=-1
m4 1]
J' SiNX+COsx dx=I dt
A 16+9sin2x 16+9(1-12)
5 a
O S [.DJE*“
_125-?t2 L Ez_rz ?232[ |§_1
3 A 3 3 1
1
=—]logl={logi-log4d)j]=—log4
ﬁ[ {log 1-log4]] 30'“3
1 a+x
] _[ﬂ_,__ dn-zﬂl gd—_x‘w

=4 SinK +C0O5X

o 9ribsindx
Putsinx-cosx=t

= [cosx +sinx)de=dt
Also.1-2sinxcosx=t2==1-sin2x=12

When x:Eitﬂﬂandwhenx=G,t=—1

9'5'- LEH:

L = TL
2, 9+16(1-17)

dt dt
=_j125-16t2 =EI—1 Er‘f”'

16'2x5[ HH]_l _{'ngi"“( }]

%[Ingi logl+log¥]= —Iug 9

8 J10-x
100.{a): Let =] 22—"2=__ 4
‘!«.";+~.llﬂ-x

J10-(10-x)
J10=x +,10={10=x)

Jx
10- x+~.l"x
Adding I:1j and (ii), we get

r b
[ [t ==fla+b-x)dx ]

1
o

J10=x+x

]
2i= _[:?;-:_. dx -_!1.1.-::1:15

= I=E[E-2]=E=3

Hence, both assertion and reason are true and reasonis :

the correct explanation of assertion.

Get More Learning Materials Here : &

)

/2

: 1
P 1011et )= il
j 1+cot™ 2 x
Tl s Bf3
H sin X
i U= dx
i sin™2 x+cos¥2 x
n/2 sin'? (E-x)
B i 0
. 5T 2 (X
o sin tz J[}'I'Eﬂé'll (2 H)
£ o
[ If{x!ldx:lﬂu-x}dle
0 o
=/2 52
P= 1= s i)
] ! cos™2 x+sin™ 2 x
. Adding (i) and (ii), we get
m_lj-zsinyzxﬂusyzxdx
) sin™? x+cos™ % x
E: w2 ' [ n n
= 2= jidx (%)% -E:rzl 5 =l=7
3
- 102.Let]= [|2x-1]dx
: i
1 2x2 B
= [(2x-1)dx={ =—-x
3 2 1
=[(32-3)-(12-1)]=[(?-3)-(1-1)]=
2
L 103.Letl= [lxidx
i 2
a 2 II xg
I= _[:-x}duj'xdx:[-_ +[_
s r 21y L3
=2+2=4
£ 4
: 104.Let!= [lx-Sldx
1
: a4 2 B
| = -j{x-5!dx=[—x—+5x]
2
-] H 1
wee [
--%+5{4}+—-5 -8+20- 5+%-?+%-%
i =2 44 3si
! 105.Let )= jmg[ﬂ]dx i)
i -3 4+3cosx
n/2 4+35in(£-x}
= I= jlug dx

T
i 4+ 3cos (E—x}

[Using property j fix)dx = j fla=x)dx
L] a

=/2
4+3cosx .
s JI {4+35lnx }u‘x -
m €} www.studentbro.in



Adding (i) and (ii), we get

=2
9)= J' T [4+35lnx }n‘}H j Iug(mﬂ}dx
4+3cosx 4 +3sinx
—‘jzlu [4+35|nx }[4+3m5x }#
E A % 4+3cosx S\ 4+3sinx
/2

= j logldx =0=1=0
(4]

n
106, Let 1=
= £1+e5m
2 1 a ]
= I= —ﬂimdx [ If{xldx:jﬂa-x]dx]
o l+e B o
_21 1
- 1+|=.'_5"'”'t
2n s
= |
!E Y, |
Adding (i) and (i), we get
n i
2= [ 225 ]dx [ 1o
A 1 +e5i%

1 1
= F=E[x}é’=5 % 2m=n

2 3
107.Let 1=_{ dx
H1+5°
b b

Using property : J'f{x}:b{ =_{ﬂu +h=x)dx

2 2 2
-‘ii—z'ﬁdx = I=J- x dx
fs £ Tiai L1457

2

2
Adding (i) and (ii), we get

2 ox B
2::]5_ﬂd,

5% +1

2 3T 1 1 8
= Ffaeat 2 I==(8+8)=—==
:ﬁZf_jzxdx [3L=’ 6{+}6 3
4
108. Let I=Jf[x|+|3-x|}dx

X+3-x, 1<x<2
|%]|+]|3=x|={x+3=x, 2£x<3={
x+x=3, 3=x<d
3 4 2 4
1= [3dx+ [(2x=3)dx ={3xﬁ+[£-3x]
1 3 2 3
=(9-3)+(16-12-9+9)
=4+4=10

3. 1=x=<3
2x=3, 3=x<d

Get More Learning Materials Here : &

i)

i)

i)
i /2 sec xdx
| = I=:|'rj

110.Let 1= j

P s ——————
j“?sinzx+16cnszx
: Adding (i) and (ii), we get

| Consider flx)=

i
: flr=x)=

f::>I=

C on3 _13E]
P =—.Stan 1=
: 94[3" 4l

z 2 2
- 111Let 1= [ - xldx = [ Ixtx=1)(x+1)ldx

a r..

109.1et 1= jJ i)

4-1
b b
J\.'.::,‘,Fdx i) l J'ﬂx',idx=_|'ﬂu+b—xkix]

Adding (i) and (i), we get

EI_jm.';:+ 4-:

\.'r_+u'4-x

P = zv-jmx = 2=[xP

1
:; =2 =1=1

x

0 9sin® x+16c0s- X

_J-l (= x)cix
"—"?sinzl::l:—x:liriécﬂszin:-x:l

(Using j-: fila)dx =j:ﬂa- x]ldx)

dx (i)

(= x )

i)

mdx

PAs| ————
i j':“E“sln ? x+16c0s” x

1
9sin® x+16cos” x
1

?siniin—xhlﬁmsz!n-x}

|
=—=f N
9sin? x+16cos2 x A

e[
’ 0 9sin? x+16cos? x

(Using j:"r{x}dx=2j:ﬂx:dx,ifﬂ2a—x:=ﬂx})

g T (Dividing N' & D' by cos®x)
% 9tan” x+16

Puttanx=t=sec?xdx=dt
Whenx=0.t=0;x=n/2Z.t==

j:?l'z+16 Ejﬂ 2 16

{tan w—tEI!fl D]l =£
24

-1 -1

-J-[’f =x}dn— j-lx -x}dx+j{x —x)dx

" 2T 8.8 ,.. 11
sl ] 4
m €} www.studentbro.in



112.Inthe R.HS. integral, put (o - x) = t. so that dx = -dt.
MNow, whenx=0,thent=a
andwhenx=a,thent=0

j-.f[a—x}ldx:-_?ﬂi‘}dt:jlﬂﬂdt =jf{xldx
o

Hence, J'ﬁx]dx—jﬂa-x:dx

LEH=]E xsinx . (i)
% 1+cos? x
1't|:r[-3~:}5|n|:rr-:-[:|

1+Icn5[n:—x]]2

& ﬂrlz-;c:lsl;'urﬂ‘}r
o 1+cos“x
Adding (i) and (iii), we get
] o
nsinx
2= dx
£1+mszx

Putcosx=t = =sinxdx=dt
Whenx=0,then t= 13nd whEn.x=r[.thEn t=-1

l—ndt

£ 2I=]-

t 1482

2 1+t

3 I=%[tan'1 t, =E[tan'1{1.!- tan™ (=1)]

Ny

[Using (i)] :

i)

i a2
N ]=Ixsinmxdx- jxsinmxdx
1

1
—xcosnx || rcosmx xcosmx [V
= +j dx + -
T H 4 b1 1

2
COSTH

I

. 352
=T:'L__G+[smmc]ﬂ ﬂ-ﬂ- smmt]
n 1[2 1
2 (=1) 2 1
P m—tle—t0=—t—
|- e n ot
xtanx

T it
i 115.Let :=j—ta
b SECK +Lanx

sinx
it —_— i &
=J' COSX = X5INnx ....{[:I
1 Sinx 1 +sinx
o + L]
COSK COSX
® g
_ lm=x)sin{m=x) i
i £ sin(m—x)

b b
lUsing the property Iﬂx]dr = Iﬂa +h—x‘,|dx]

X (m=x)sinx
_—,dx
1+sinx

= = i)

Adding (i) and (i), we get

] [ r _”2 i T msinx
=5la” '—] — L 2l= | ——dx
i 1+sinx
113, Inthe RH.S. integral, put (g - x) = £, so that dx = —dt. o
Mow, whenx=0,thent=a i e n b 1+sinx=1
and when x=a, thent=0 P = I=E Yasing o) Arsme
da o o o - 1 2
o |fla=x)dx== | f(t)dt=| Ft)dt =|F{x)dx Y
£ '! ! £ 2{[1 1+5inx}dx
a b : .
Hence, |flx)dx=|fla—x)dx ) - 1'5"“
£ £ 2[! . J'1+5|m|: ] [[ﬂn -[ ]
1 1 i
Now, I;i[1-1}"dx=_|-|:1—xlifi-{i—xl]ﬂdx [usinglfi:ll =M _J-( sinx }:!
] e os2x cosix

1

j[1-x: x"dx—ju” - 2x)x"dx j[x +x™2 . 2x™ ) dx
o 1 a3 1 1
RESRGES
(] 1] a

i+l X

X

xm-z

n+2

j- Modx+ Ix”zdx—l'!jx”udx =[
1] ] o

1 1 2

n+l n+3 n+2
a2
114 Let I= lesinuldx

n+1 n+3

WhenO<x<l1l=0<mx<m= sinmx >0
When 1{.1-:%:; <y -132—!{ = sinmx <0
xsinme,ifO<x<i

& Ixsinml= ; 3
=xsinmy,iflax -:E

Get More Learning Materials Here : &

i 1
: Also, let f(x) =
: We have three critical points x= 1, 2 and 4.

|

f{x}:{

=-§[{n -OJ—J‘{EEEZ x=tanx -secx]dx]
I o

=-;£[r[—[tanx-sﬂ:x}3] =§[n-[{0-{-1}1-m-1u]=3‘2-1::-2]

4

| 116.Let I:j[|x-1|+|x—2|+|x-4!]dx

=1 +|x- 2|+ |x-4]|

(x=1)=(x=2)=(x=-4)ifl=x=<2
(x=1)+(x=2)=(n=-d)if 2= x4
—x+5iflznc?
a+lif2=x<4

4 2 a
- 1= [tadx= [flxddxe+ [flxdx
1 2

1

@,g www.studentbro.in

c=x



4 2 2 2 4
—x+5:ldx+j[x+1}dx -[-—+Sx} |:“_+_,[]
2 2

o (Lsp(Eian)

g 23
+12=4=1fmm =—
2 .32

=2 5
117.Let I= _{ sin x
o

M-|-I‘-‘n

|
+

mpn

sinx+cosx
. alm

w2 sin® (—- x)
2

dx
0 5in[%— x]+ ms{%— x}

= =

2 cos?x
= I= J' —— " dx

3 cosx+sinx
Adding (i) and (i), we get

2 /2

(AT,

SINX+COSX  SINX+COSX o, sinx+cosx
= 2= j !

- Etan{x.-"z} 1-tan-’f{xf2}

1+tan® {xa"Z] 1+tan’ (xf2)

n/l 2
o 2'=_|- 1+;ar‘: {xfi}xdx
- o 2_
0 2tan2+1 tan 3
afl sec’
= 2= J- 2 dx
0 2tan£+1 temzi
2 2

Puttans=t = sec? £-L::br:::ﬂ‘
2 2 2

Whenx =0, then t=0andwhen x:;,thent=1

1 1
2dt 1
~ = =2 dt
i2t+1-t1 J-I:J_F e
= 2=2x [ [V2+t-1 I]
i o)

=7 {'ﬂg[ ]‘ [:i: ]}

=4 2!=i{{]-lng[Eﬂ- 1 J_+1
J2 VZ2+1 -..'f_ 1.'r_-

s { (2 +17 ]

V2 T W2-124)

U

1 2 s
= 2A=——Ilogl{v2 +1F =——log({v2+1
N'E g: “.II'E E{" J

o :=i.lng:ufi+1}

J2
ey Points ()]
2tanA 1-tan® A
= sin2d=——— and cos2A=———
1+tan’ A 1+tan” A
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)

i)

dx

c=x

H T
i 119.1et 1=

4
[

32

| 118 Let 1= | |xcosmx|dx

o]

£ n
: When G{x{% =-D-:nx-:5=rcnsmx::~ﬂ

b

‘l.|"'||l'hf:rt£-:Jt«r::E = —-:r:x-:i—ﬂ = cosmx <0

2 2 2

xcusnx.ifﬂﬁx-:%

- | cosmx|=
xcosmux,if = X =
2 2
1/2 32
— j xcosmedx+ I =[x cosmx dx
0 142
X OSX cosnx |2
I r-[—smui- [ Sinmx+ }
1 T n,l )

(Applying integration by parts)

=E(%-a}fnlzm-1:] -E{%{-i}-ém}fﬂi}m-m]

H_ﬂ_}_[-z (51{- ]

X
4 1+sinosinx

T=3x
1+sinasin{m—x)

(4] o
dx [ ; _[f{x]ux =jf{a-x}dxl
o o
1 r- X
1+sinoesinx e -4 1+sinotsinx

—
Il
(= e =k B = |

®
1+sinosinx ni+smuslnx
H =
| = zr=n_{—_1_ dx
I:'|1~r5||'1|::1:vh|n:c
=
L 1
= E.I'-::; . Stanx/3 dx
ﬂ‘l+smu(—1
1+tan” x/2
H £ 1+tan?l
= 2=al ~ 2 —dx
= z‘_ . ot
nt1+tan 2+sm{:x2tanzl
3 K
n ser —
=X 2 dx

2 X . X
n(1+tan —+5|nﬂx2tan—}
2 2

Put tan%:! = sec? %dx:ﬁd‘t
Also, whenx —0,t —»tan0=0;

: whenx—m t—tan §=W

__j',i‘_
Znt2+2f5inu+1
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=

= J‘=n-{ 1 dt

alt+ sirrt:t]l1 +cos

o e |ta -y t+sm:1 L
coso

[tem"1 so=tan ™ {tanr.-.}]:ﬁ fai X [E-u]
Cosot coso\ 2

=] r:

Tt
120.1let i= I {cusm—sinbx}lz dx

= I [cnszm+5in2m-2cusaxﬂnbx]dx
-=
n " 14
- j cos® axdx + I sin® bxdx=2 f cosaxsinbx dx

= le-u:l:l-s2 axdx+ Isini bxdx}
0 o
0, iff{x)isodd

[ [ fixde= If{x}tbr.sfﬂx]rseven

T(1+cos2ax ), . rf1-cos2bx
(R e =2 |
=j[1+c052m}dx+if1-m52bx]dx

0

4]
x

= 2}1 edlx+ i cos 2a x dx -_{cusﬂbxdx
a o

=(2x)5 +%{ sin2ax ) -lfsi n2bx)g

e
121.letl= j —dx = j X e *dx
hia +e* € * 41
2 g w2 =i2
I cosxle +1-1}dx j S j- COSX e
A e 41 e _ﬂ.ze"‘ +1
Mow, put % = - zin 2™ integral,
dx ==z

Alsowhen x=-—“, thenz=— and when J.[=E,tr-|er:|z='_Tc
2 2 2 2

nf2 —ﬂzmsz
I= j::osxdx+j ~ dz
—ni2 w2 € 1

x2 COs5X
= 1= [sinx]¥2, - dx
w2 _Le‘+1
= I= [siniﬁinﬁ]_p = 2=2=5]=1
2 2

zf2 2

177 s
122.Let I= _{ 1+JH—H = ! 1, [snx
Y cosx

Get More Learning Materials Here : &

’_j (m=x}tanim—x)

e Joosx
j L dx ki)
B u'cusx + u'smx

a
By the property, Iﬂx]d:mfﬂn—x]dx . we get
! ] o

.
0 |cus{~-x)+ullsm(-;£-x}
L _[ vsmx - i)

Jsinx ++cosx

.ﬁ.ddlng (i) and (ii), we get

| — J—

H =2 :
H W COSX ~ Sinx
2= J [\." + ]dx

B sinx+Joosx  sinx ++/cosx

2 =
= | 1edx=[xE2 =2 Pl
{ e =[x]§ 5 = I 3

/4
: 123.Let] = jlugmt.-mx}dx

By using jﬂx]d‘x—j-ﬂﬂ—x]dx we get

I= jlng[1+tan Zox }dx

1-tanx] [ 2 }:ix
dx = | |
+1+tanx J- P 1+tanx

'l

= I [log 2=log(1+tanx)]dx
o

ay 2r=|og2[§-n]=n=%mg2

Key Points ()
tanA=tanB
s tanlA-B= o AtanE
| 124.1et I= Iﬂm (i)
- SEeC X COSEC X

[ d d
Using Jf{x}dx=jf{ﬂ-xldx. we get
i o 0

z _t (r—x)tanx

aSEE.’ICDSE‘CJ[

i)

-usecir:-x}tusecln—xl

Adding (i) and (i), we get

H 1
! 2‘=_f xtanx A {m=x)tanx
HLSECXCOSECK SECACOSECX

i =“_{ _ j‘ x!cusx
nsecxcusecx - .
! CosX sinx
m @ www.studentbro.in



x r . i Adding (i) and (i), we get
=mj-sin2xdx=nj-$dx=E[I_5'n2x]:=ﬁ = ]=§
2 2

: ﬂa faer. e
] ! 3 2= j '\.'IS'II:I_I'IW.'ICBEH }ﬂ
PR o6 WSinX +C0sx
125.Let f-I—dx i) i
1+EDS-2}I : = 2= .I' 1_11,‘:[!!”3 1[n = T
{u-x}s:n{n-x! . - i i ¥ e = '=E 36 ﬁi:ﬁ
‘=I—'—“—'dx By using .I-f[x‘,ldx=-|-f{a—x}dx
e 5 o ¥ conceot Avvica (@]
= J‘=mec .. i) b b
o l+cos™x i = lﬂxhﬂx-[ﬂa+b-xkﬁ
Adding (i) and I:il'j we get :
xdx :
sinx i 4og
Hence, 2] =4n | ————d i 128.1et I= ()
w j1+m5 X " i lﬂzcus 2 x+b° sin® x
Putcosx=t= 5:nxdx== = dt i i (7= )cix
Also,whenx=0,thent=1and whenx=mwhent=-1 | — J-ﬂzcﬂs 2(p—x)+b? sin {m-x)
= | i
it dt —a a a
I=2n _! P =2n J; 3. =2nltan L4 Using jf{x}dx=j-f{u-x}dx]
= Tt o 1]
: {m—x)dx N
=2qltan  1-tan1(-1)] = {E-[-EH; z P = i)
ﬂl dan dan : ]] 2n a 2 b : !ﬂ?_cmz x+b25in2x
126.Let I= J- w«& (i) Adding (i) and (i), we get I-—-J- i 2
sin” x+cos” x N azcus x+b%sin”x
. ¢ Let f{x)=
ﬂi(—-x}slnii-x)mslri-x} i a® cos? x +b? sin? x
dx : 1
4fm P = fln=x)=
o sin {E-I)'I'EDS- [——I) E uzcnsz{ir-xhbzsinzl:n-x}
= ! : :
(—-x)smxmsxdx i = fln—x)= =flx)
- il i a*cos? x+b? sin x
. cos® x+sin* x o2 A
Adding (i) and (i), we get [ B'gruslngJf{x}dx-Ej-ﬂx}dx,ﬁﬂzﬂ-x}-ﬂx}}
j- sinxcosxdx i o o
Y e = |_E E'j-l dx :’j_ﬂT sec? xdx
Dividing nurnEratur and denominator by cos®x, we get _ T2 & a2 cost x+ b sint x - ot g% +hitant x
o1 .[ tanxsec? xdx | Put tan x = t = secixdx = dt.
1+tan® x : Also,whenx=0,then t=tan0=0.
o i
Put tan® x-t = 2tanx sec xdx = dt . " andwhen x=E,thent-—.tan£===
Whenx=ﬂ.thent={]andwhenx=E.thentwm 2 2
fm n
mp_dt _mpooa T ot ont jzzz _.[
s==]|——=—ltan "ty =—x—=—
aj.l tz g E 2714 +b*t b‘zn( ) +f2
i b
/3 i ¥
127.Let I= j g J vsinx pi= 1= —[ tan 1 == —{tan vo—tan 1a}=—
J1+ootx o Vsinx +-Jeosx :
e "_ﬂﬂwwm B
=3 [sin(—x+£-xn .
= J 13;'2 v 172 i 1
welsin(mf3+m/6=x)]"" +lcos(n/3+m/6-x]] i1 let r:jﬁ
nid ; 12 cos” x(1-tanx)
e 15'"{1:‘: 2-x) " | Put1-tank=t = -sechxdx=dt (1)
arelsin(n/2=x)"* +[cos(r/2=-x]] P o §=_ a 1
0 -[t2 jt dt = +Cme—iC (1)
{cosx dx i .
= I= . v — (ii) [ 2 Let ;=I£f&
i SINX +/CoSX oy
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Put cos®x = ¢
= =2cosxsing dx =dt = sin2x dx = -dt (1)

: i=-j“,|§2 2

i= y+l=Aly+3)+Bly+2)
i Comparing coefficients of y and constant terms on both
i sides of (i), we get

z :
==zin~ 1+|c--5|n l[izi}n: 1) :

= i) (1/2)

A+B=1and3A+2B8=1

i Solving, wegetA=-1B=2 (1)
i ; | =1 1
x+1 Ax+B C (Ax+B)x+C(x%+1) L= [ —dxk= [ —dxe2 dx
Let —_= 1/2) : 2 r ]
R 12+1+x R (1/2) {:1;2}{:1+3} 2: +2 X +3
= x+1=(Ax+Bx+Clx*+1) tan“(%}—,_tan'l(%}«c (1)
By equating the like coefficients, we get i 2/ 3 4 3
B=1C=1A+C=0 7. Let I=Je"[l-c:}ix+cusec x)dx
Hence A=-1E=1andC=1 (1/72) =_|-E"dx+_l'e"ﬂ-::ntx}+cusec2xidx
. £ =-x+1 i
The given integral -jx +1dx I —ix L T
: =ef1-cotx)+C (1)
ey xz'“dx }-;d‘: “? e +1d '[x _}ld“'j_dx i g Wehave.j logx dx:jlngx+1-1dx
(1/2) : (1-+logx) {1+logx)
-1 2 —1 :
=—log(x* +1)+tan™ x+log|x|+c (1/2) : . i 1 dx 1/2
’ (x3+x+1) x4l 5 -[1+ng - Jr[1+Ic=gmr]rz ol
Y rx+ Kt i
4  Letl=|————dx [ (1/2) : 1 -1 1
(x2=1) j I:x-l]-[x+1] i =1+Ingxx j{‘l-rlugx:llexxdx
Mow resolving —251-1— into partial fractions as 1
(x- le+1] -J —dx+c= ve (1%)
2541 _ A B _x(A+B)+(A-B) (v2) | (1-+logx) L+logx
(x=1){x+1) x=1 x+1 (x=1){x+1) £ 9. fix) =xsinx is an odd function.
Calculating 4 and B we get, i s
2x+1 = 3 + 1 J-xzsinxd)[:ﬁ (1)
(x=1){x+1) 2({x-1) Z{x+1) e
(x3 +x+1} n 2x+1 1
Now. | -'[ x -1} -{[ [x 1jix+1) 10. Let I=£x{1-x}"dx
—j[ (1) : 1 @ B
2{1 1 Ef“i‘i L= = [0 -(1-x)P dx [ [Fx)dx= jﬂa+h-x:dx]
2 3 1 i 0 a d
-17 Euglx—lh-luglx-l-l!-l-ﬂ : (1/2)
x” 1 :
= |DE|{I-1]3[1+1JE+C IiI E — i=j‘{1_x}xﬂdx=j-[xh_xmi}dx __ll i
i > s n+l n+2
[ Concept Appied (@] a)
_ px+q A B gﬂi[___ ]; (1/2)
~ Tx=allx-b) [x—a) (x=b) n+l n+2 (n+1)(n+2)
i : > i 11. The given definite integral
H 2
5. Wehave, [|x=1ldx= [(1-x)dx+ [(x-1)dx (1) =] Ixx=1)(x=2)ldx
o o 1 R g
[ 11:[ [xz ]4 {1} =I_le{x—1}!::-2]de+_[n|x{x-1:|{x—2}|dx+
= =—] +|—=—X 2
2 z [ Idx-Dx-2)lde  (1%)
1 1 1 1
=(1—E]+{3-4}-[E—1]=E+4+E= Il} =-_|-iI13-3xz+21]dx+j:{x3-312+23:}dx
: 2
- i—j i1 -L {x% =3x2 + 2x)dx (1/2)
g (x? +2)(x2 +3) [,4 i 2[. [f* 3 EI‘] [x"‘ 3 2]:
Nuw.pmx”=rtumake partial fractions. Zx) o i e 1+ F el R iR
x+1 y+1 A B i 911 11
Vo 3 B o M
O+ 22 +3) y+2r+3) y+2 y+3 e e ke @
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Self Assessment

(Ease Based Objective Questions
E
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(4 marks)

An Integration is the process of finding the anti-
derivative of a function. In this process, we are |
provided with the derivative of a function and asked

to find out the function (i.e., Primitive)
Integration is the inverse process of differentiation.

Let f {x) be a function of x. If there is a function :

g(x), such that di (g0} = f (), then g(x} is called an |
x i
integral of f (x) wrt. x and is denoted by Iﬂﬂdx

= g(x) + ¢, where ¢ is constant of integration.
Also, the given integral

Iﬂﬂdﬁ can be transformed |

into another form by changing the independent

variable x to t by substituting x = g{t)
Consider, I= [flx}dx= [f(s(t)) 3'(t)dt

Based on the above information, answer thei

following questions.

dx+6

(i} Ewaluate: dx
sz+3x
(a) 3log|x+3x+C (b) 3log|x?+3x|+C
(c) 2log|2+3x|+C (d) log|ax+6&|+C
(i} Ewvaluate: jhﬂn‘x
X+sinx
(a) log|x+cosecx| {b) log|x+secx|+C
{c) loglx+cosx|+C (d) log|x+sinx|+C
{ifi) Evaluate : j- LH:JZ dx
x(x+1)

(3l loglxl +2tantx+C (b) 2tanlx-log|x|+C
(c) log|x|-2tanlx+C (d) MNoneofthese
{iv] Evaluate : j-t-il'l2 xdx
(a) tanx+x+C {b) tanx-x+C
() tamx+x*+C (d) Moneofthese
dlx
(v] Evaluate : | ———
j-sinz xcos? x
(a) -2cot2x+C (b) 2cot2x+C
(c) cotZx+C {d) MNone of these
(I':ﬂultiple Choice Questions (1 mark)
tjﬂ-
2 —  isequal to
_H41+cus.?x
@ 1 (b) 2 () 3 d) 4
1. -1
3 J'tan de
s 1+x
n n:"' n n’
fa) = b = (& — @ =
32 32 14 14

OR

i
Evaluate : {‘ i E}dx
ie +5in 3

c=x

a) 1-3,2V2 b 1+2-22
nom S |
(c) 1+i_£ (d) Mone of these
=f2
i 4, J- cosxe ™ dx isequal to
o
(a) e+1 (b) e-1
e} &2-1 d) 2+1
3
- X dx is equal to
x+1
2 3
(a) x+ZX-+E log|l-x]+C
5 log|1-x|
2
(b) x+%-§-lugli-x|+ﬂ
2
(c) x-%-%-hglii-xhﬂ
2 3
(d) H—%f%-lﬂgi.‘lf!|+c
dx s
If | —————=alog|1+x~|
-[ (x+2)(x2 +1)
- 1 ;
+ htan‘11+%lngt1+ 2|+C, then
-1, =2 i 2
a = — h=— b = — b-=——
(@ a B3 (b) a Tt
-1 2 1 i
C == bh== d = h=—
”um'bﬂ ”uiﬂ'bﬁ
7 je"( =k ]zdxisequaltn
1+x2
A X
(a) ——+C (b} ——+C
+x 1+x°
g —a*
C +E d +C
: © (1+x2) @) (142
G"SA Type Questions (1 mark)
5 EvaHJatE:J-EGSSIEhES‘de
3
i 9 Evah_late:_lllleugxdx
10. Evalual:e:_l.sin_ixdx

OR
E

x* =1

Evaluate : _f dx
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1 i OR
11 Evaluate: [ — d s
gu‘iﬂt Evaluate : T T—
= 1 sin2xcos2x
12. Ewvaluate :j X‘ dx 21. Evaluate: Iuﬂl,#-—-dl
a1+5|nx i V9=-cos? 2x
CE':A | Type Questions (2 marks) (EESE Based Questions (4 marks)
;i 22. Let f be a continuous function defined on the closed
13. Ewaluate :j-ﬂ—dx interval [a, b] and F be an antiderivative of f, then
3+ dcos® x i b
[ flx)dx={F(x)] =F(b)~Fla)
. 1 : . : Bl s
14. Ewvaluate :j +$:: dx : This result is very useful as it gives us a method of

calculating the definite integral easily. Here, we have

=2 i no need to write integration constant ¢ because if,
15. Ewaluate: j v1=5in2x dx : we will write Fx) + ¢, instead of flx), we get
i b
:ﬂ i I flx)dx=[F(x)+c]o=F(b}+c~F(a)-c=F(b)=F(a)
4 i a
14. Ewaluate: j w2 sin? xdx Based on the above information, answer the
el i following questions.
! 1 xla
OR (i) Evaluate: jxe"dx (i) Evaluate : thansxdx
o 0
It | ——sdx=Z, thenfind the value of a ;
pHAE . (LA Type Questions (4/ 6 marks)
@A Il Type Questions (3marks) | .. 2x=1
i 23. Bvaluate: d
T e e e
- 2x+1 IS
17. Evaluate : | ————dx H sin® x+cos® x
a2 : 24, Evaluate ; | ———————dx
ke J-sinzxmszx

1
18. Ewvaluate .'jxlngﬂ+2x}dx
a I3
. -
19. Evaluate: [SItan_Xg, | | OR
1% Evaluate :j' xe’
20, E\ra]uate;j{iiﬂ[lﬂgx:HEﬂs{lungdx (2x+1)?

3
i 25. Evaluate ;J-['Ixi+ix-1|+|x-2|}dx

Detailed gje/88a](el\ N

dx+6 i =log|t] +C

1. (i) (c):Let )= J-x 3 xdl E=Ing!x+$in.’¢|+C
: 2
_EJ- 211-3 i (1) (a): LEtfs.I-{ +1}2 dy = Iﬂd—(
xz+3x i xlx +1] x{xz+1]
Plbatid dmd I[ ]dx =log x|+ 2 tanlx+ ¢
= (2x+3)dx=dt X xt41
ad= jz_-zmgm +C {iv) (b): jta'l xdx = J-{seczx—l}dx
2 log Ix2+ 3] + C I stanx-x+c
=7 log |x2+ 3x| +
L) (aktetts [— e [
(i) id}:!_eti=jji‘?ﬂdx sin® xcos” x 4sin® xcos” x
K+sinx
Putx+sinx=t 2 4_I-'305EC221-E{I=-2DD{2K+:
= (1+cosx)dx=dt il dx = dx
=2t P2 (ahiletl= [ ———= | —
" 'J.T i o 42005 x
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1 ™
s J- sec? xdx=
2

—nf4

il
! sec? xdx
o
Using property for even function f{x),

jl‘(xldxﬂifmdx
—a [i]

=| taan” = [tani— l:anl.'.'l]=1

. Wehave, '_J-tan X dx

'I'}I

3 (b

Puttan tx=t = dx =dt

1+ .lc2

Whenx=0t=0and whenx=1, t=£

. hj-t&n_ix

w4
i tz 2
2

01+x dx=I =

OR
1

(d) : We have, I= {* -E}dx
C g Nave ;E +5-|n4

_NE[_ .’E]; i
=le Ia+n cusdx =g=1 J_n+n

w2
4, (b):Let I= J- cosx &5 g

Substitute sink=t = cosxdx=dt
x—0 = t—0
andx— w2 = t—1

J' eldt=[e' i =e! -0 =e-1

1]
5. (d):Let )= [ g«
x+1
—J[{x —x+1:l--—— j{x —x+1)dx— .
(x+1) x+1
3 2
=%-%+x-lug|x+1[+ﬂ

& |c) - We have given

d.l 2 4 1
—_—calog|1+x°| +ht ol | 2+
jl}x+2]{x2+1} +btan x+5 og|x+2|+

dx
(x+2)(x* +1)

1 A Bx+C
(x+2)x% +1) T M

[using method of partial fraction]
1=A(E+ 1)+ (Bx+C){x +2)

1=Ax2+A+Bx2+2Bx+Cx+2C
1=(A+B)x2+(2B+Clx+ A+ 2C
A+B=0A+2C=1.2B+C=0
By solving all three, we get

Taking, J'=J-

I

Get More Learning Materials Here : &

Above integral is of the type

i 1
i= E”[
1+x2
B. Wehave, szcmaxﬂﬁ"‘dx-jmsaxsinxdx
Putcosx=t=-sinxdx=dt

| = 9log3-0- —[

=(sin 1x}x -J-

i o=xsinlx-

c=x

S | 1 2
A-E.E—-E a'ldC-E
1.2
.'..III d)[ =....I- 1 -+ 5 Sd;[
(x+2)(x2+1) 59 x+2 241
= -= dx+= dx
jx+2 I.’Hx j-1+.'![

[ Sl | 2 _1
i ==log|x+2 --—-In 1+x -r--tan x+C
=5 g|x+2| 10 4 I 5

i 1 ;
i ey By compari
: b 5.=j.|'|4:|:::i ) [By paring]
i 1-x
By |'I_',"-' 1= E“{—]zdx
_E 7. la): We have, j Text
14x2 -2
= E‘I e ——— 2x
'F [{1+x2}2 ] j 5 [dx

1+x ]|

j e (flx)+f(x))dx
Solution s e* flx) + C

Jrc

: 4 4
=% i=—.|-l"3dt=-%-+c=—cus H+l'.:

4

3
H 3
5. L xZlog x dx

N

- 10. Let I=[1-sin""xdx

xdx+C°

1
V1=x?

 Put1-x®=£ = -2xdx=2tdt

= tdﬂ +C =xsint x+V1=x2 +C

_ OR

| Let I= dx

jxd-i

| Substitutex®=t— 2xdx=dt = m%dt

1 dt 11 le-1

i I= C

el o e i
U S L c]

:[smgj- 2 _qt ~2a |x+a+

" =%{lﬂg|x —1]-loglx® +1[}+C

i 1

P11, Lot 1= [—=E—dx

: £H1+x2
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Substitute 1+ x2={2

—  Tude= Phdt = xrlx = =[sinx+cusxf‘ +[=cosx=— sinx}zi

N =L+L-u-1+(4-1+é+i]
= I= jT=[t]; =42-1 L2 N2 V2 N2
1 L =242-2=2(+v2-1)
12. Let I= d i) =
c J-1+5im: * @ B F
a a - 16 Lett= [ x°sin® xdx
Using property jffx]dx: jﬂu-xldx ,we get i -=
o o i :
) i _-1;;=j Rex_ (i) Mow, let flx) = x*sin®x, then
D1+5in|:rr-x:| - 1+sinx ¥ fl-x) = (-x)? (sin (-x)}* = -x3sin*x = -fi{x)
On adding (i) and (i), we get : So, fix) is an odd function.
T 4 % Alsing :
2= dx = ! H 4
| ) Tesinx “! T ' Hence, | x*sin® xdx=0
z .
_{ & me}dx [ cos®x=1 = sin®x] * OR
0 1
= . ]
J c? x—tanx-secx)dx -::[tanx]n n{sech : Wehave, J- gd =3
2 : E'|1+ 4x
= n[tan m - sec m - tan + sec 0] i — ‘l‘I 1
— 20=nf0+1-0+1}=2x : Taking [— i
T
simx i
13. Let |= | ————dx i
j3+4cﬂsz X i -i-{teln_1 2l = 2’t;lrt‘lzﬂ -0 --;-t.m'1 2a

Substitute cosx=t = ~5|'n;¢ dx = dt

- j 3+4r2 j
[2]+9

Since, 11:a|rn‘12|r;=E = tan12a=2
: 2 8 4

P anﬂr%nl = a=1/2

- 2x+1
4 3 3 _,(2.,_‘,2 a Vi +4x+3
=_%m—1[2“ﬂ},c Let2x+1=A[a{x +4x+3}|}4—E=A{2x+4J+B
Equating the coefficients of x and constant terms, we get
14, Leti= _{1+m“d,[ | 2A=2and4A+B=1= A=1land B=-3
1-cosx i
o j- 2x+1
21:05 -
= |= J- de jmtz 2 dx : WX +4x+3
2sin? E _J- 2x+4 J- 3
J- 2 X x Jx2+4x+3 V2 +4x+3
= = [cnsec —-1}1x=-2cnt—-x+E :
2 2 =J- , 2x+4 dx=3 dx
=2 i Vi +4x+3 1.,.'|[M+2}2-|:1]r2
15 Let I= | v1=sin2xdx i
{ =2-.xz+4x+3-3lng||:x+2]+\.'xz+4x+3|+C
. . . ;
= [ Vicosx=sinx)dx+ [ Visinx-cosx}dx {18, Let I=jx|{:gﬂ+2x}d}f
1] i
X
WhenO<x<— cosx>sinxand| logl(1+ 2x)—
4 [”g[ ’ "]' -[1 2
n T i
wl‘nenz-:x <5sinx>cosx [Integration by parts]
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X
1 dx 3
==[1log3=0]= e
5i1log3-0] [{Iz 1 i

1
27 g1=(2x+1-1)
=1|Dg3_1 x_ +}.jg_.__d_g
2 2 b 20 {2x+1)

1 1.1

2[2 ]*E “'Z{uh

log3-2+11x1t - Hlogl(1+ 20113
374 °7g

1.1 1
log3~ 7+ -=llog3-log1]

=3
L]
(A7

I

I

|

|
L=

]
[= RNy

MIH [ M S T T ]

=~log3=- %IngS = —Iug 3

sm{tam x}

19. Leﬂ_{ -
+x2

Puttan lx=t =

1+Hz dx =dt

; -1
'=.I-5|nitan x)

5 dx= jsinbdt:-cusi‘-rf.

1+x
= l==cosftan 2 x)+C

20. Wehave,l= J-|5 in{log x}+cos{log x)]dx

Putlogx =t x=e'=dx=e'dt
i I=j{5ini‘+m5 t)e'dt

Consider, f{t} = sint
= flt)=cost
Integrand is in the form e®(f(t) + F(t))

= J-et (sint+cost)dt =e' sint+C = xsin{logx)+C

OR
Let I=J’tusx-msixdx
1-cosx

3K . X
25in=—-sin=
_I 2 2 e
1-142sin? 2

2

3x
sin—

[

sin—

2

Using cosC=cosD=2s5in——

IsinE-4sind X
=j_.__.2 dx
sin~

2
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i 21. Wehave,I=

Ealrar | iy Let::j

and cosA=1 —Esin}'%

c=x

=3J'dx-4_{sin2’2-‘dx
=3]'dx-4_{ 1-';]“1:‘1(

= SIdx- 2jdx+ Ej-cusx dx

= Idx+2jcn5 xdx=x+2sinx+C

J' sinZ xcos2 x

9—cos® 2x

| Putcos?2x=t = - dsin2x cos2xdx = dt

I=-—1 L= -—j':-'.in':l £+vl!:

vo-t2 4 3

P 2
| [

22. (i) Here, jxe*dﬁxfe’ -dx'f[a%“‘]"j“'ld"}“

-jl-e‘dx

=xet-gt=e (x- 1)
- =Flx)

Now, }xe‘dx:F{l}—F{ﬂ}

= E(i—n‘.l:l-eﬂ{[]— 1J=0+1=1
(i) Wehave, j:?_tansxdx
=J-2tanxtanzxdx
=J-2tanx{seczx-1}dx

=2_|-tam: sec’ xdx-!j-tanxdx

: 2
=2[t5"; x}_ﬂ_mg}msﬂ] =tan? x + 2 log |cos x|

n/d
ow, J’ 2tan® x=F(n/4)=F(0)

= tan? 2+ 2loglcost
[ i

}-{un2u+2|ugrmsu}

=[1+2Iﬂg%)—{0+2lﬂgi] =1+2{:§—Iﬂgi}—{]
=1-log2

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

By using partial fraction, we get

Ix—1 A B c

D23 -1+ D) x=3)
= 2x-1=Alx+2)(x-3)+Blx- D(x-3)

+Clx = 1){x + 2)

Substitutex =1, we get
[- s5in3A = 3sinA - 4sin%A] :
P = 1=<6A = A.=-E

2-1=A(1+2)(1-3)
1
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Substitute x = 3, we get
t=1=C(3-1){(3+2)

= 5=10C = C=%

Mow, substitute x = =2, we get
=4=-1=B(-2-1)-2-3)

Sy SR E=-%

e I=-ij-1 -EJ-I-I-E +§-I-a:—3dx
1 1 1
=-Elng|l:x-1l— Elng |{x+?_]{+ilngj[x—3}|+c
=—loglx-1)"® —log(x+2)[** +og|\{x=3)|+C
=log|vx—3|~log|(x-114 (x+2)"*|+C

= )
Jix=1118 (x4 2)73

- &
4 5N X+C05 X
24. Let '=j“-'_z__‘“'z‘_‘d“
5N™ XCo5™ X

_J'{s.in2 3}3 +l.'||:c:nz~'.2M:I:3 dx
sin® x-cos” x
_j[sh'izucmzx]{sin' x—sin’ xeos” x+cos’ x) d

sin” x-cos” x

['.'ﬂ3 +b® =(a+b)(a® —ab+b* )and sin® x+cos® x=1]

2 2
Sll'l X EBS - 5N XC0s X
=j' —dx+ _{ —dx -j' dx

2 2

EII'II.I:EDS X ilr‘l X:CO5 X sin® ¥-c05” X

=jtan2 xdnjmt? xdx-jidx

= j[secz x=1)dx+ j[cusecz X -1de-_[1dx
= [sec” xduc+ [cosec® xdx—3 [ dx

= [I=tanx-cotx-3x+C

25. I_eti=?{Ex|+|x-1|+|x-2E:Idx

o
flx) = |x] +x =1+ |x=2|
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| Put2x=t = dx=2

-‘-I- [t+1 (t+1)

c=x

: WhenO< x< 1, then

) sx=(x-1-(x-2)=x-x+1-x+2==x+3
éWhen 1< x< 2 then
Cfx)=x+{x-1)-(x-2)=x+x-1-x+2=x+1
: When2< x <3 then
Cfix)=x+(e-1)+(x-2)=3x-3

-x+3, 0O=zx<l1
L flxl={ x+1, l=x<2
3x=-3, 2=x<3

3
I= [ x|+ x=1]+1x=2[)dx
1]

= I=j[-x+3]dx+f[x+1}dx+f{3x 3)dx

e {1
2oH(3osH ) {Z-2H5-)

5 2] 19 5 2 9 19
_E+[4-5}+[E—ﬂ]-5+4-§+5 —?

OR

IEII
i letl= |———=dx

(2x+1)
dt

t+1
d
j{nn* 4J [:m]z (t+1F ‘

i -1

i Ifr’t]-— fit)=

T T (£+1)7
_1 e
4{21+1]
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