Integrals

1.
b
J- f(x) dx is equal to :
a
(2024)
b b
(A) I f(a—-x) dx (B) I fa+b-x)dx
a a
b b
©) I f(x—(a+Db))dx (D) J- f((a-x)+ (b-x)dx
a a
Ans.

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

a

2.Find: (2024)

J‘x,/1+2x dx

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

1 frgd  agvae L[ &
- J(t t)dt—z[s 3]+C

5 3
— (142x)Z2  (1+42x)2 +C
10 6

3. Evaluate : (2024)

n2
J‘4 sin vx dx
0 Jx

Ans.



1'l'2 y
fOTSl;f dx Putvx =t = dx =2tdt

T

2 [Zsintdt =2 [—cos t]2

=2

4.Find: (2024)

X2
'[ x2 +4) %2 +9) -

Ans.

Letl = f#zxu«))

Pt = ¢

(t+4)t(t+9) = ﬁ-*- t+9 A___ B=§
I=—54 22+x2 dx+ ¢ f32+ 2 dx

=%tan‘1(§)+§tan 1()+C

5. Evaluate : (2024)
3

_[ (Ix-1]+|x—2]|+|x—3]) dx
1

Ans.
Ax =11+ lx—2[+ |x—3Ddx
=[(x—Ddx+ [[—(x—2)dx+ [J(x—2)dx— [’(x—3)dx

=f132 dx + fz(Z—x) dx + [ (x—2)dx
[(Z—x)z] + [(x 2)2]

1 1
_4+E+ 5 5



6. Evaluate: (2024)

i
J‘Z sin X + cos X

o 9+16sin 2x

dx

Ans.

T .
— Sinx+cos x

Letl= | ¢
0 9+16 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= R
f—l 25-16t2
100 dt

o 1671 (%)Z_tz

1 5+4¢|1°
= —|log |—
40 5-4tll_q

1 1 1 1
== [logl—log(;)] = —log9 or —-log3

7.Evaluate: (2024)

T

jz sin 2x tan™} (sin x) dx
0

Ans.
Letl = fog sin 2x tan~!(sin x) dx
Put sin x = t so that cos x dx = dt
=2, t tan"'t dt

1
—afinte (9)- 27 ]

=2 [(%) tan"lt— 1 ¢+ %tan‘lt]

=2(3-3)=3-1

4 2 2

1

(1]



! Previous Years’ CBSE Board Questions ;

7.2 Integration as an Inverse Process
of Differentiation

MCQ

i Ii
secx—=tanx

dx equals

{a) secx-tanx+c
{c) tanx-secx+c

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

(2023) |

(1 mark) ;

. 3 H

2 Find: jmdx (a12017) '
SINXCOs5X

3 Write the antiderivative of [3& +%} (Delhi 2014)
X

4. Evaluate: _I-cﬂs_iisinx}dx {Delhi 2014)
dx
5. Evaluate: [———m———
'I-SLﬂz Kcmzx

Foreign 2014, Delhi 2014
f e * CJ@ i 18, Integrate the function

2 i
6. Find: sin’ x-cos ol Sl E Delhi 2014 C) :
j 5II'I XED'_izX * :‘ C} i
(2 marks)
F‘mdzj-..l'l-sinixdx,%cxcg (Delhi 201%)
. 3
8. Evaluate:_[wdx (2018)(Ap) :
o5 X H
7.3 Methods of Integration
MCQ
9, Ie""’"‘dx is equal to
5 &
(a) %+C (b) Zc |
{0 Sx+C (d) &x5+C (2023) |
10. Ixie“adx equals
i, 1 .4
oo X h S x
(a) 3& +C (b) 3& +C
@ e +c @ 2e%+c (20203
e (1+x) "
11, | /== 4y isequal to
Icuszl[m"] X e
(a) tanixe’)+c (b) cot(xe<)+c
{c) cot{el+c (d) tan[e*(1+x)]+c

(2020) (Ap)

i 17. Fi

nd : —dx
J (x2 +1)(x* +2)

WY (4 marks)

(1 mark)
| 12, Find: (2020}
i j 1"::2-}
S 13. Find: _|'5‘" = Zax (A12014C)
(2 marks)
i . e
14. Find: (Term II, 2021-22) (Ev)
1 1#41-12
(3 mark)
: 15. Find: [— m {Term Ii, 2021-22 )
i 16. Find: I, 2021-22
i '[ e" +1 (e )
(Term I, 2021-22)

19. Find j- (3sinB=2)cos0 -
i 5=-cos? f=4sinf

| 20. Evaluate: J’?fﬂi‘_“ldx

sin{x+a)

| 21, Evaluate: _[—dxs";z“““ﬁ"
SN X-Cos

cos(x+a)
sin{x+b)

with respect to x.
(Al 2019)

(Delhi 2014)

({Forelgn 2015)

(Delhi 2014)

7.4 Integrals of Some Particular

5-8Bx —xz

Functions

. EM (1 mark)

t 22 Find: (2020)
jn‘? 4x%

23. Find: 2020,
i j.11-4:|c ¢ )
- E (2 marks)
c2x :

B - (Delhi 2019) (Ap]
e

i 25. Find: [ 9% (Al 2019)
J J5-4x-2x2

dx 2

i 26. Find: [ Delhi 2017
: Ix2+4x+3 ( )
{27, Find: j (Al 2017)



BETYT (3 marks)

X H
28. Find: j%d}r (2023)
E—dpg" —pg**
(4 marks)
29. Find | LI (Delhi 2016) [Ag] :
ﬂs-x
30. Find [(vtanx +veotx dx. (A1 2015, 2014) (Ap)
+2 :
31. Evaluate: j— (Dethi 2015C) :
252 +hx+5 H
32. Find J'— (A1 2015C) :
5-4x-2x2 i
33. Evaluate: [——X*2 4 (Al 2014)
x2 +5x+6 i
3. Evaluate: [—2"2 (Delhi 2014C) (i) |
: Jepoxeaa? =1
(5/6 marks)
35. Evaluate: I;‘dx (Al 2014) :
Cos X+5in X q
1
36. Evaluate: dx
J-Sl-ﬂ I+5In2xEDEZI+EﬂS"X

7.5 Integration by Partial Fractions

Y (2 marks)

x+1

37. Find Imdx (2020)
BELXIN (3 marks)
2

38. Find: [[——— 2023) |

J- x4 bx+12 [ 4
Y (4 marks)

39. Find: J'— (Term u.zﬂzi-zzniﬁ]%

{x +1H3x +4) T

40. Find: j"a t (2020) (An)
X —x

41. Frnd-.jﬂ- (Delhi 2019) (Ap)

x2 +3x-18 =
42. Evaluate: jﬂ (2019, Al 2015)
:'x +1)(x+2)

2rosx

43. Find: [————— 2018)

' J-[l-sinx][lﬁinle ¢ J%

44, Find: [——ox dx. (Delhi 2017) (Ap)

(x* +1)(x? +2) =3

(Al 2014) (An)

58, Find: [2EX=3g

i &0. Find: jx-t.m-‘mx

45 Find : sy Al 2017
i ' J{4+5m28]{5—4cuszﬂ} [ ’
D46, Find: [—2——dx Al 2016
I Jx‘ +x2=2 [ j
ek +4) _ o
{47, Find: [Tk Foreign 2016) (An]
! } (% +3)(x* =5) ot
: 48. Find: jL (Delhi 2015)
sinx+sin2x

H 2z
: 49, Evaluate: [——dx Foreign 2015) (Ap]
i valuate I{x2+4}{xz+9‘,l {Foreign ] (A
! 50. Find: Delhi 2015C

it I v el

Find: [—X—dx Al 2015C,

' J (x2 +1){x-1) ( )
H 2
: 52, Eval T Delhi 2014C) |
ig valuate : J'{x2+i}|{x T {Delhi JL@
{ 53, Hn..;|;jL (A1 2014C)
A e3x?42
(5/6 marks)
i ax+l
i 54, Find [~ Delhi 2014C,
I (x+1P (x+2) e ’

7.6 Integration by Parts

 mco
55. Xogx+1), It
jg‘[ - }11 15 equal to ;

{a) loglelogx)+c () —+e

M
[c) xlogx+e*+c () e*logx+c
(2020) (Ag)
56, j%11+{x+1}lug{x+1]]dx equals
e x

t&} E'HZ :IJJ Exm+c

fc) eloglx+1)+e+c
i {d) e*loglx+1)+c {2020C)
- IEM (1 mari)
57 Find: [x*logxdx (2020
- X (2 marks)

(Term 11, 2021-22) (An)

{logx)*
59. Find:_[sin_ (2x)dx (Delhi 2019)

(A1 2019) (Ev]



BELNIN (3 marks) |

61. Find: [e*-sin2xdx (Term I, 202122}

TN (4 marks)
62. Find: [sec® xdx rzﬂzm
s
63. Find: jf.-sl-zﬁdx (Foreign 2016) :
1-x
2

64. Integrate the followingw.rt. x: X =3X*1 |
(Delhi 2015) :
&5. Find: jb'i';i’;zdx (Al 2015)
66, Evaluate: [e2* sin(3x+1)dx (Foreign 2015) |
2
&7. Find: j'{’; +i:f (Delhi 2015C) (An)
n+
68. Evaluate: Im’s " (Foreign 2014)
J1=x?
NI (5/6 marics) E
2 2
69. Fing: [xx +1llogle 31)-Fopxly,  ga120140) |

X

sin Vx=cos™  Vx

70. Find:
" '[sm L Jx +costVx

7.8 Fundamental Theorem of Calculus | -

MCQ

JII'EI dx, x = 2 is equal to

{a]' 1 b) -1 (& 2 (d) hl}zﬂzsj
4
72 j{g“ﬂ}dxismualm
o
(@) 15+ b 16-€°
2 2
e® -15 - -15
& — (d) 5 {2023}:
'h
73. j'tani[zx:m is equal to
(a) 4;! (b) 4;:
@ 5 @ X o206
4
74, Iseczxdx is equal to
—fd

dx, xe[0,1] ;mzmz:cnﬁn“]

@ -1 b} 0 ’
) 1 (d)y 2 (2020)(u |
(4 mark)
5. Evaluate: ja" (Delhi 2017)
3 i i
76. (Delhi 2014) (Ag)
29+
2
77. BEwvaluate J- e* (sinx—cosx)dx {Delhi 2014)
a
i 78. I fix)= Ii‘smtcﬂ. then write the value of f{x).
(A12014) (Ap)
H a
79, IfI 3 dx=Z, find the value of a. (Al 2014)
04""‘2 8
/4
80. Evaluate: J’ tanxdx (Foreign 2014)
a4
81. BEvaluate: Isin?xdx (Foreign 2014)
o
Lo
; 82. Evaluate: dx (Al 2014C)
!u’i-xt
2 3
et (Al 2014C)
1w
- (2 marks)
1
L Ekate: J' x2e” dx (Term I, 2021-22)
2 e
| B5. Evaluate ---—]ehdx (2020) (Ap)
|22 Apj
I 1 1-2x
86, Find the value of [tan™! : }:h (2020)
3 1+u=x
- I (4 marks)
w2
87. Evaluate: j'x sinx dx (Delhi 2014C)

[i]

7.9 Evaluation of Definite Integrals by

Substitution
(1 mark)
i 4
88. Evaluate: [—"—dx (Al 2014) (An)]
2 X +1
i e
{ B9. Evaluate: I x (Al 2014)
: xlogx



2

90. Evaluate: |xe* dx {Foreign 2014)

L L

o
F tan~ L x i
91. Evaluate: j-—amdx (Al 2014C) :
o 1+x i
BELYM (2 marks)
o
92. Find: j“““"m (A12019) (B :
‘1—I:anx i
4
YT (3 marks)
2 y
93. Evaluate: [ e ﬂ}n (2023)
M 1-cos2x
m ¥
94, Evaluate: Is'sinxcm.jxdx (2023} :
a
(4 marks)
mEil’IH+m52¢
95. Evaluate : _ (2020C, Al 2014€) (Ev) |
/6 Asin2x skl
i
#6. Evaluate jeh-sin[§+x ]dx (Delhi 2016)
: :
=4
dx
97. Find: [ — (Al 2015)
‘! cos? x+/2sin2x
(5/6 marks)
=4 i
98. Evaluate: j st (2018) :
= 16+%9sin2x
/4
9. Evaluate: JM
3 9+146sin2x

(Foreign 2014, Delhi 2014C) (Ap) | :
: 111.Evaluate: j |56® = sl

7.10 Some Properties of Definite
Integrals

MCQ

correct answer out of the following choice

8 —
10=x
Assertion (A): | ———dx=3
) 'z[\lfj_f-i-w'iﬂ-}!

b b
Reason (R) : Iﬂx}dx:jﬂa+h-x}dx

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

E a o
: 113.Prove that J'f[x}dx=j'ﬁn-x]dx and hence evaluate
(b} Both (A) and (R) are true, but (R) is not the @ ] o

explanation of (A).

correct explanation of the (A).
{c) (A)istrue and (R)is false.
{d) [A)isfalse, but (R} is true.

F 4
| 108.Evaluate : J’:|x|+|3-x|1m
1

| 110.Evaluate: |

(2023) :

(1 mark)
w2

1

i 101.Evaluate : I_ﬁd’t (Term II, 2021-22C)

H S lscot™ x

i 3

| 102 Evaluate:: [12x~1ldx (2020)

i 1

2

i 103.Evaluate: J’ lacl dx (2020)
-2

4 a

i 104.Find the value of ]’ x = Sldlx. (2020) (An]

§ 1

- IEXE (2 marks)

M (443

- 105.Evaluate: | |ng[._i,ﬂ.“_",] (2021C)
o 4+3cosx

: Y (3 marks)

2z 1

: 106.Evaluate : dx (2023)
£1+?"”‘

z 2

im?.Evamate-.j X _dx (2023)
S 1+5"

{Term ll, 2021-22)

i 3 J
| 109.Evaluate: [—% __dx (Term I, 2021-22) (Ag]
- e -

(4 marks)

£
X

= —dx {Term Il, 2021-22)
p¥sin” x+16cos" x

-1

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

o a
i 112, Provethat | flx)dx = | fla—x)dx, h
100. In the following question, a statement of Assertion (A) l ! sl

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

® -
evaluate IL“; dx. (Delhi 2019)
01+cns X
OR
-
Evaluate : [————dx (Delhi 2017) (Ap)
I:||1+|:||:|52 X

i
sz[_‘l— x)" dx.
o

(Al 2019)



3/2 w2
114.Evaluate: jjxsinuidx {Delhi 2017) | 121.Evaluate I COSX ix (Foreign 2015)
[1] i _mi‘l‘-ﬂx
4 £ o2
tanx i dx =
115.Evaluate: [ ——"> _ { 122 Evaluate: (Delhi 2015C)
ls«ecx-i—taﬂ: l 1++/tanx [E'j
(Al 2017, Foreign 2014, Delhi 2014C) : ht
4 i 123.Evaluate : J' log(1+tanx)dx (Al 2015C)
116.Evaluate : Iﬂx-llflx-2|+|x-4|}dx 3
1
(Al 2017) : x
22 . 5 { 124.Evaluate: j._"ELm (Delhi 2014)
117.Evaluate: | e (Al 2016) : g Tr X DSeCK
p Sinx+cosx = 3
OR : 125 Evaluate f 4““‘: dx (Al 2014)
1+cos" x
2 di? 1 i o
Showthat: [ _S0* 4 1 ei3s1
{ sinx+cosx 2 +1 W-RI8 (5/6 marks)
(A12014C) (Rg w2
%2 . 126.Evaluate: Iﬂm (Delhi 2014)
118.Evaluate: jlxmsnldx (A12016) : 5 sin® x+cos® x
] ! /3
. Eﬁluam_f X (Foreign 201¢) | 127-Evaluate: _[—:Fi"m (Delhi 2014)
: i l|:'.1~!-5f|1||:r5im|r tf61+ cotx
T 128 Euah_.ate-I’ xx (Foreign 2014) [An)
120.Evaluate : j{msax-sinh-xlz dx {Delhi 2015}@ : : nﬂzmsix+b25inzx

CBSE Sample Questions

7.3 Methods of Integration

6.

(2 marks)
1 Find [— 1 a4 2020-2
I 'Ims.zJ-:l_‘fl-I‘..'m.ﬁn:izIl:ht f 3 i
7.4 Integrals of Some Particular
Functions
(2 marks)
sinZx

2. Find jﬁm_
Y=cos x
7.5 Integration by Partial Fractions

{2020-21)

(2marks)

3. Find: {x;‘:}xm. (2021-22) (i)
(3 marks) :
4 Find _[%i;—:"dx (2022- 23) E]

5. Evaluate: _[|x-1|dx
1]

(2022-23) (Ev)

X+l
nd [ ———— 2020-21
: I (x2 +2)(x* +3) ¢ j [ﬁ—ﬂ
: 7.6 Integration by Parts
; (1 mark)
7. FindIg‘{l-cutx+mseczx}dx. (2020-21)
(2 marks)
log x
i 8. Find [——dx: 2021-2
i = I{iﬁngx}z ‘ 2 [E__;J
: 7.10 Some Properties of Definite Integrals
(1 mark)
3
9. Evaluate: [ xsinxdx (2020-21) (&)
3
(2 marks)
1
10. Evaluate: jx{i-xr‘dx (2020-21)
4]
{4 marks)
11. Evahsate: j_’lu-" ~3x? +2x]dx (2021-22) (An)



][ SOLUTIONS

9\ Previous Years' CBSE Board Questions 3 =j-cnszx+5inzxdx=-l- o i
cos’ x cos’ x
1 (b)Letl= j—tadx P =tanx+C
secx—tanx i
-Let I=[e"8* d
_J secx(secx+tanx) _J- sec? x+secxtanx " 9. (b):Let .[E S
{secx—tanx){secx+tanx) seczx-t;m X =!ehg’!dx =jx'r'dx [ €98 =]
=J-sec2xdx+j5ecxtanxdx [ sec 2 x—tan”x= 1] x5
= tanx + secx + ¢ =?+C
2 1
in® x=cos? i 10. [a):Letl= |x"e" dx
2. Wehave, Imm et
sinxcosx 3 P Putx®st = 3xidx=dt
_J- sin® x dx—j Cos” X - a1 1 &
~J sinxcosx sinXCosx oo U= I-E{—=—E!+E=—Ex +C
=jtanxdx—_[cﬂtxdx 3 3 3
1 e e (1+x)
= In|sec x| -In|sin x| + C =In{— +C : 11 (a):Let '=.I-{:].,_,;Z_":[Jt
sinxcosx | Put xet=t cos* (xe*)
- 2 - P = (xe+edx=dt
- 2sinxcosx HCaindeameZuiHC = ext 1]'dx=d't
2yon_ £
3. The antiderivative of 3J‘+lr {5 e jcﬂszt‘ISE‘ L
L2 —12
=j[3\|"; }:Ix 3! d)[+ dx i 12, Leti= 1-3 2x =
U +1
32 H
X H 2 = =
=3 Tp) 112”: =2xx +2x+C =2Vx(x+1)+C Putx®+1=z= 2xdx dz[ v
: SR,
4. We have, J-ms'lismx}dx=jm5-1[ms(§_x]]dx = I -J- i (-1/3)+1 e
2
2y | il K ==(x2+1* +C
_I[Z x}ix-zx 2+-‘I: 2{ )
RR— I i -I!Sinzx“mzx:dx 1. Lﬂ]_Ismﬂ'x _J- sm"'M2 ol
sin xcos”x ¢ sin® xoos® X ;ﬂs X LoN A0S
=j{5eczx+cusecledx =tanx-cotx+C =It.1n e
2 N : Puttanx =t = sec’xdx =dt
sin” x—cos” X i 7
. enn '[ sin” xcos” x o I=Itﬁdt=t?+t =%tan?x+{:
=j5n=_'«|:1 xdx—.l-cu@eczxdx o J- J-
=tanx+cotx+C C Wax=x®  Ja—(x-2
- i Putx-2=Zsinf A
7. LEti:j{-,n"l-smlh]dx & dx=2m;8dﬂ (i)
2 . 2 ; . i 2cos
=chn5 x+sin” x—2sinx cosx dx =:|:I{casx-smx]dx j
i J4—-(2sina)?
Since, E::x -:%.sumget i Now, 4 - (25inB)? = 4 - 4sin2f = 4{1 - sin?0) = dcos?0
!=I{sinx—cusx]d¥ ! =J-2cusﬂdﬁ —[2cos0dd _. ..
) -J|4cuszﬁ 2cosh
= ~|cosx + sinx) + C X x=3
2 2 . 2 : =Sil'|._1 [T}ﬂ'f. [Frﬂm[i],ﬂ:siﬂ_i (—2-]]
8. Let I=jwdx | where c is an arbitrary constant.
cost x
2. .2 e P ge Let jo [ SRX
=jcc:5 x=5in zx+25m X ix 2 -[_sin{.x—Za] x
cos X ! Putx-2a=t



= x=Za+t=dx=dt
I jslnﬂHEul
sint
_j{ﬂntcusiu+custsm2ﬂ]dx
sint
= tcos2a + sina log |sint| + ¢
=[x - 2a) cos2a + sin2a log [sin(x - 2a)| + ¢

= j[cus?u +cott-sin2a)dx

16. Let i=j dx

e +1
Putef+ 1=t = fdx=dt = dx=
dt f= [t-.ﬂ
I= e Lt ¥
jt[l‘—l} j- t{t=1)

- Edt-j—dt =log(t-1)-logt+C

dt _ dt
& t-1

=loge* =log(e” +1:|+c=lng ——+c

e +1

J- 2x dx
[xZ +1)(x2 +2)
Letx®+2=t= Zxdx=dt

J' _ ~ dx:_[ dt s (1=t +t)dt

(2" +1){x" +2) ({t-1)t (t—1}t
__le=tdt ¢t 1 1
= j“_l}t +j'{t_1“d jtdnj“_udr
== log|t| +loglt - 1| +log C

t—1l x4+l
+logC =log
t [ x2+2 H !

where C is an arbitrary constant.

=log

cos(x+a)
18. We have, j =0

_jm5[x+b+n—b]
G sin(x+h)

i jms{x+blcusr{u-bl- sin(x+h)sinfa=h)
i sin(x +b)

dx

cos(x+hb)
=rcos{a— b}j5|n{x+b] dx—sin{o—

= cosla - b) log sin{x + b) - xsinfa-b) + C

Commonly Made Mistake e

= Using formula for cos (A + Bl =cos Acos B-sinAsin B
andcos (A-B)mcos AcosB+sinA+sinB

bl_{dx

{35|rrﬂ 2}cosA
5—cos? 8-4sinB

19, Let I= j da

(Put cos® 6 =1-sin®a)

i ]
=3 _[ sinfcosd 05

R o i B ZIJ-—-—--—-—dH
A+5in® B=4sing 4+5in® 8=4sing

- 3I1
inBcosB

Now, I =J-—s“; o

4+sin” B=4sinf

Put sin8 = t = 2 sinf cosb db = dt

1
=
= I4+t-4~f EI:I-zF
Put Ji-2=u=st=u+2

=IDgu-§+C1 ~log(+f=2)=
- =log(sing=2)-

Alsa, 14 =I

=4 :=cc:52ajdx—5in2r]j -

21. Letl'ﬂj

~ 2, {say) )

: 23, Letl=

o gt duss dt=2(u+2)du

aJt

:1=I{“+2’ _{%u_{%

+Cy

2 T
wofil
s.in!i-zﬂ:1 )

cos@
4-+sin? B-dsing

 Put sin =m = cosB dd = dm

dm
ch I4+m —4m I{m-z}2

-1 -1

sinfl=2

o . +Cs ..iii)
From (i), (i) and (iii), we get

I=3log(sinB=2)=
where C=3C, -
- = I=3log(sind-2)-

& - 2
sinf=2 sind=2
2C,

+0C,

4
sinf=2

+C

20. LEH;jsinﬂx-ﬂde Iﬂn{x+a-2a] e

sin{x+a) sin{x+a)
= J‘[ sin{x +a)cos2a—cos(x+a)sinZa }1}(

sin{x+a)

cos(x +a)
sin{x+a)

Put sinlx+a)=t = coslx +a)dx=dt
= !=rl:c:ns.ErJ_{lr;br—:-'.ir:ﬂ-::l'J-ﬁ

H t

i = I=xcos2a-sinZalog|t| +C

= | =xcos 2a - sin 2a ing|sin{x+aj|+(_2

sin® x+cos® x

dx

; sin? x-cos® x
sin® x ms X
—I dx+
i 2 x-cos® x sin® x- I:usza:

sin? x cos? X

=t

EG-SZJ[ sin® x

J'sm x{i—cus x]d Jcns x{i—sm x]dx

cos® x sin® x

" = [tan2x dx - [sinZ dx + Jcotx dx - [cosx dx
¢ = [(sec?x - 1)dx - [sin?x dx + [(cosec?x - 1) dx - J(1 - sin®x) dx
| =tanx-x+ t-cutx] -

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

22, Letf=j' A
Vo—ax? 20 [3_
| X
4
_1p o
g Tg []’C S'“(a}“:
‘I.'(E Es

I?+4x ‘sz 9 4jx +[ ]



1 2 2x 2x
—.—tan? C-—t C
4 3 [ }' ( 3 ].,

24. lLet |= ﬂdx

Jtan® x+4

Puttanx=t = secixdx=dt

. l=j—:t =|ng[t+\"lit2;|+f

=log|tanx+ tan? x+4 |+C

35. Let I=
ju'l5 4x-2x2 j "5-2;:_ 2
A dx 1 dx
2 B4y~ By
*."1'2"'”2 2 I[ E]z-{:ﬂ}z
Yz

26. Wehaue_[

J- dx
7

W rdx+8 Y X" +4x+4+4

dx 1, _4fx+2
[ 2= ()

27. Let I= JT
=X

e
5+16-16—8Bx—x2 “21_[x+4)

dx 1 Y2 +x+4
i g C
J21-x 4|

— oy

=I (V217 —(x+4)2 2421

laaa “’EH*C]

E.l!

28. Let ‘=j=dﬂ
J5-4e" —e?
Puttinge*=t = & dx=dt, weget

- sinx+Cosx

31 Let :=J

e ]
J5=4t=t2 " \Jo-(2 +at+4) " 3P -(t+2P

X
=5in_1[%)+c =sir|'1[—e ;2]+C

Jx
29. Let I= dx
ju'a3-13
Putx¥ =t — %x”zdx=d't
=gj' dt =2I dt
A a2 3 \.f;aarz}z 2

30, Let I=j{u'tana:+~.cotx}dx

J- [sinx |1:nsx jslr'tx +tn5.x
"ilcus.x W sinx ...'5“1_;(.:55;(

=_“E.|' SINX +C05x =‘J§j SINX+C05X

A 2sinxcosx JsinZ?x+1-1
J3 J- snnx +005X
J1=[1=sinZx)
- J- sinx+Cosx dx

gi-{sm x+cos? x= =2sinxcosx)

dx
gi—{sinx-cusx]z

i Putsinx-cosx=t= {cosx+sinx)dx=dt

I= \."2.[ r._.-u"_sm'ltﬂ‘:
Vi-t

=/ 2sin*(sinx—cosx)+C

x+2

—_—dx
2% +bx+5

! Let x+2=A[di{2x1+ﬁx+5]]+B
i %

= x+2=Aldx+4)+8B
Equating coefficients of ¥ and constant terms, we get

dA=1=A=1/4andbA+B=2=8B=1/2

_lj dx+6 ’H"j
4952 1 6x+5 24 2x% +6x+5
=-1-Ing|232+ﬁx+51+-j-'-jl--
P4 4 2 5
i X +3x+—
2
=1Ing|232+ﬁx+51+lj d
P 4 ;¢1!+3Jr+2-3+E
4 4 2
i1 a 1 dx
E -E|DE|ZX +'E}I+5]'I‘Ej—3]ﬁ
(X'I'E +[E]
x+3
_1 1. ..41""3
-Elng|2x2+6x+51+§tan T I
2
1

E Ing|2x +6x +51+-t;|n‘1{2x +3)+C

32. :=j

Js-4x-2x

Let x+3=Aaf5-4x-2;2]+E=A[-4-4IJ+B

On comparing the coefficients of like term, we get
—AA=1= A:-%and-4ﬁu+ﬂ=3=s B=2
x+3=-%{-4-4xl+2

- %{—4— Ax)+2

= I=I—dx

.
L



'1J' . +2.I;dx 5 5-'-[1+2x+312] 1 o
V5= dx—2x" V5—4x=2x2 Lim —J- x 3 dx— j
1 P67 142x+3x 3714+2x+3x7
=—ghtah i) 3
= —a-IDEE1+2x+3J[ |-—u—~ —— e
where Ii:j-&dx J-x2+zx+1
5—d4x-2x% i 3 3
Put5*4x;r2xz=t=:{-4—41}d}:=dt im %IDEE1+2K+312|'}§-I zdx o
:1=_[—.=jrmdt=z&+cl i [HE) +[~’_2]
3 3
-2\15—4!-212 +Cy ':"} E 11 1 ]
1 dx : mTlog|1#2x+3x% |-—.——tan! ,_3 c
and b= - =-,=2~_|' ER 9 J2/3 V2/3

e Eozer

i 5 2, 11 _qf3x+1
! ==log|1+2x+3x° |=-—=tan [ ]-HE
6 J2

R SR L (x-l-i i) 342
-‘-'2 2 1 1 sec” x
,ii r (x+1 | 35. lLet :=j — dx:j e
i Cos x+sin x 1+tan” x
From (i), (i) and (i), we get i fea 11sec?
g 3 3 [l ot
l--z-zui-dx-le-rz-—ﬁﬂn ‘n.l'?“'"” +C Citats
where C=Cy +C; Puttanx=t=sec® xdx=dt
= !--195-41-232“@51{1[ I'E{m:-hl:I]HT z 1+ 1 1
2 V7 o e[ R e [ dt | w7 I
1 1 £ +1 L 132
=[2x+5)== i E-“ +2
33. Let i-J' dic 'Iz' 2 iy . t
Vx? #5x46 Vi? eSxeb : Put t_—=y=-_.[1+—}ﬂ=dy
-ijixl +5x+6] Y2 (2% +5)dx~ EIL,_ -
£ 27 V¥ #5x+6 T —I 5 Iu"_:lz 2 [Jz ]+C
Putx2+5x+6=t = {2n+5]|dx=rdt *
I 1 tanx—cotx
- 1e3fe e e R ]+c
|[ 5) (1]
x+ :
L 36, Letl=[— i —dx

sin® x+sin” xcos* x+cos” x
+C

1£'1‘°3k 2h(ee3 ] iz ]1

_J' sec” xdx j'{i-rtan x]seczxdx
i “tan® x+tan® x+1

i tan® x+tan® x+1
C Put tan x=t= secixdx = dt

=Jx2+5x+6—élngx+;+u'xz+5;¢+6 i ) 3
St = 1+—2 .‘|.+—2
PR L O S
v £+ 41 t2+1+l (t 5)2 3
S % ¢ ik
LR 4 Put t——=y :;[1+ }a‘t dy
substitute m+q=ﬂai}m¢2 +hx+c)+B.
&5 : Thus, i—j dy -I[J_}n:
34, Let I= [———dx y2 (43 «-’3
1+2x+3x : [t—i
d H _i —1 t _i _a [ tanx=cotx
Let 5x—2=.ﬂ;a{1+21+3x2 J+B=Al2+6x)+B 3 ) 3 + x@“m ( J3 ¢
On comparing the coefficients of like terms, we get i 47 Latl= (x+1)
ﬁA_s:A_gandzms--z:B_% ber2)(x+3)
1) A B
5 d 5, 44  Alsolet, —¥1)
o1+ 2xe3x%)—— ; (x+2)(x+3) (x+2) (x+3)
o T —— = x+1=Alx+3)+Bx+2) i)



Putting x = =3 in (i), we get
-B=-3+1=-2=B=2
Putting x = =2 in (i), we get
A=-2+1=-1
I= [ der2[ T _dx
[x+2) (x+3)
=-loglx+ 2} + 2log(x+ 3} +C

Canswer Tips ( # ]

= Form of rational fraction to the partial fraction.
px+q A 4 B
(x+a){x+b) x+a x+b

2

38. Let I-j—dx
x+6x+12

=jx2 +6x+12—|‘,’6x+12:|dx =J-d"'j Gx+12 dx

x2+61+12 x° +6x+12

— J‘ 2+£uc+.‘12 _12'|lx2+6x+12

=xu3fgEté=s 2 i O -12[—

X +6x+12 x+hHx+12
2x+6
=x=-3
'{ 1¥+£ur+12 '[ 2-hfmt-r:LZ
=x-3l;-18I;
2x+6

Consider, I, =Im
X +hx+

Putx®+ éx+12=t = (2x+ &)dx =dt
Iy =j$=|ug|ti+{:= log |2+ &x+ 12|+ Cy

dx
and Iy = | —aao——
4 sz+6x+12

dx 3
SO PR, [ 1 x+
'I-{x+3]rz+|:\."§ tan ] e

J=x-3log|x +ax+125+ﬁﬁtan-1["+3] +C

39. LEti:j%dx
(< +103x~ +4)
letxi=y
Sa, L3 M |
(a2 +1)13x% +4) (y+1)(3y+4)
A i B Al3y+4)+Bly+1)
y+1 3y+4 {y+1}3y +4)
= y=A(3y+4)+Bly+1)
=  y=(34+B)y+ (44 + B)
Equating the like coefficients, we get
3A+B=1land4A+B=0
OnsolvingwegetA=-1.B=4

So, :=I[_L+L]dx
2+l 3+

| 40, Leti= ”+1dx j'
1 -X

i 41, let =

Let

| Puttingx=3in (i) weget 9B=14 = B=-

E Puthn.gx ==8&in t1} WEgEt -94A=-13 = A=

42. Let I= j

. From (i), we get

1 4. 1
=-j1+x2 dx+EJ-xz+4dx

=-tan_1x+%x%tan_1 [%)*C

et 2t (32),
==tan " x+ Il,_t;m 5 C

(x+1)x —x+1]l

x{x =1)
{x -x+1:| .
Ax—1) dx = [| 1+ [ x{x—i] el
i
Consider, xix _1}--; x_-I'

1 Alx=1)+Bx
wlx=1)"  xx=1)

i 1=Alx-1)+Bx
{ Onsolving. wegetA=-1B=1

i o=k
Jt[x-i:l- x  x=1

J‘=I[1+J[1T1-%]dx=x+lﬂg|x-1|—lng|x|+c
3x+5 "‘=j 3x+5
x+3x-18 (x+6&)(x=3)
3n+5 _ A . B
[x+8)(x=3) [x+8) [x=3)

dx

= 3x+5=Alx-3)+Blx+6) i)

14

13

Mp i g, B
[x+&) [x=3)

= —lugl{x +||5}+ Ia;g;{x =3)+C

o +x+l :

—————dx o 1),
(x+1)x+2)

xZ+x+1 _Mx+B C i)

{x +1]{x+2} 2+ I+2

P o xP4x+1=(Ax+B)(x + 2) + Clx2 +1) i)
i Putx=0,1and-2in (i), We get
{1=2B+C;3=3(A+B)+2Cand 3=5C

31 2
C=—B=—andA=—
B B 5

o
o +x+l 3

P2 e x+2

_1 Ex+1 2 1
5;; +1 5!’1’2

A 1 2x+1

o P
512 +5-{x+2 *




[jx +1d +'[x +1] 5j1+2

=§[I|:1gimt2 +1|+tan? x]+glng|x+2|+cl

2cosx
{1=sinx){1+sin® x)
Putsinx =t = cos xdx = dt

43 Let:-j

=2t
(1-t)(1+t?)
- 1 __A  BtiC
=1 +t?) (1-t) (1+42)

= 1=Al1+t9)+(Bt+C)(1-t)
= 1=A+AE+Bt-BE+C-Ct
= 1=[A+C}+3A-B)+HB-C)

On equating coefficients of like terms on both sides, we

get
A+C=1A-B=0=A=8
B-C=0=8B=C
A=B=C
n A=1,B=1,E=l
2 2 2
1 S R - 1

i 45,

Consider,

T A-O+) 201 2(1+8) 201+E)

Put above equation in (i), we get

1 1t 1
i=z[jm ﬂdt+j2[1+ tz}dt+j2{1+t2}dt

dt
_!ii 0" {1+t2]| Imrz]

==log{l-1) + E log(1+t2) +tan}{t)+ C

= log{1-sinx)+ :li log{1 + sin®x) + tan-Ysinx) + C
= - log{1 - sinx) + log(1 + sin?x) Y2 + tan ! (sinx) + C

2
=Iugm +tan~ l'sin x)+C
1=sinx
2x
—_——u
l:.1r2 +11v{.1r2 +2}2
Putx?=y = 2xdx =dy

a4, Let i=j

dy
:=j—
(y+1)y+2¢
1 A B C
t———— = ———
ly+illy+2F v+1 y+2 {(y+2)

= 1=Aly+2F+Bly+1y+2)+Cly+1)

Puttingy =-Linlil,weget 1=A

Puttingy=-2.in(i), weget1l=-C = C=-1

Puttingy=0.in(i), weget 1=4A+2B+C
1-4+1
B=a = ""—_ 4
2

=

1
=] ————-———
j[v+1 y+2 (y+2)

= logly + 1) - logly + 2} + ——+¢
y+2

y+1 1

y+2 )] y+2

=Ing[xz+1}» 1 5
242) 242

- J' cosB d
(4+sin” 8){5-4cos B)

cosf
. do
J {4+sin? B){1+4sin® 8)

| LetsinB=t= costido =t

et
{4+t )(1+48°)
1 At+B Ct+D

= +
(4+2)1+4t%) 4+t7 1+482

[oy=x]

(Using partial fractions)

! 1=(At+8) (1+419) + (Ct+ D) (4 +12)
I =At+B+ 443+ 487 + ACt+ C3 + 4D + Dt2

P o=(4A+C)* + (4B + D)2+ (A +4C)t +(B+4D)

i Oncomparing the coefficients of like terms, we get

S 4A+C=0
S 4B+D=0
F A+4C=0
iB+4D=1
i Solving (i) & (iii), we get
{A=0andC=0
¢ Solving (ii) & (iv), we get
-1 4
H B:— dD:—
R T T
1 _=1/15 4/15
MH‘2 (1+4t2) 4+t2 1+4i‘2
4 1 1

dt

slnet sl
4

-—ixitan'l[lj ixitaﬂ_i[L]i-C
i 15 2 25 15 172 1/2
=—itan'l[£J+£tan'1{2t]+C
i 30 2/ 15

=-2-~i;|n'1{25inﬂ:|--1—tan'1[S—h-!E}rC
: 15 30 2

| 26, Letim dx = - dx
Iu‘ﬂt o J-ﬂxz-l}{xz+22|

i Let =2z

i 2

X Z

T RE-D2e2) (Z=Dz+2)

i Using partial fractions, we have

z _ A B

e R
;{z-ﬂfz+2] z=1 z+2
= zr=Alz+2)+B(z-1)
whenzwl.weget.q=~;;

and whenz= -2, we get B=§

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

(),
i)
i)
i)



(3 28
'[{xz 1) '[fxz+2]

2 1
= dx+— dx
3'[12—1 3_[12_'_“5?2

—L-:E =% E:at:itel (x ]+C
'3 2 lx+1l 37 2

2
S +—tan — |+C
ng+1 3 e (J2)+
- i
S jz

X —dz

(x® +1)(x* +4)

47, Let|=
- (% +3)x* =5)

letx2=t
(2 +1)(x% +4) (t+1)(t+4)
(2 +3)(x2 =5) (t+3)(t=5)
=t2+5t+4 _q,Tt+19
(t+3)t-5)  (t+3)(t=5)
76419 A B
(t+3)(t=5) t+3 t=5

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

Puttingt =5, wegetB= %

Puttingt=- 3, weget A=

PN

CeSted 1 27
(t+3)(t=5)  4(t+3) 4(t=5)

(% +1)(x? +4} ir 1
J{xzq-:]}{x 2 _5) .J +4-[!x2+3}x

224
4 - (x2-5)
-x+—ta [ 2? : ——log ﬂ{
41"_ 4 2\4"_ x+-.l"_
- [ z? x-f
J3 x+--5
48. Let!-jmdx
o e ol e
sinx +2sinxcosx sinx({1+2cosx)
j sinx _sinx
sin? x[1+2cosx)

Llet w=cosx = du=-sinxdx
Also, sin®x=1-cos®x=1-u2

=
j!i-uz}{1+2u} =
-1
=lan-nmza™

i Using partial fractions, we have

-1 = A . B €

(1+u)1-u){1+2u) (1+u) (1-u)} (1+2u)

P <1=A{1-u)(1+2u)+B{1+u) (1+2u) +Cl1+u) (1-u)
Putting u=1, wegetB=-1/4

! Putting u=-1, wegetA=1/2

F‘u’tu=-E.'|.lhreg|.=:tl‘.:=ﬂ
i 2 3

2 -4 1 1 4
TA+ul{l-w)fl+2u)  2(1+w) &(1-u) 3(1+2u)

e 1

= i_I[2{1+u] PTE RO

1 1 4
-Elng[1+ul+zlng[1—u}-mlag{1+2u]l+CI

-%Ing[:f.a-cnsx 1+ élng[l-msx Iu%lng{iq- 2eosx)+Cy

s

|49 Leetaf % i
j '|-|:X2+4}{x 7.9)
i 2
‘ Putx?=y.Then ——— =X
{ (2 +4)2 +9) (y+4ly+9)
y _A_ B ;
i m-}r+4+y+q i)
i = y=Aly+9)+Bly+4) @

Putting ¥ = -4 and v = -9 successively in (i), we get
‘A= andB=?

5 5

i Substituting the values of Aand B in (i}, we get

¥ _-4/5  9/5
P ly+4)ly+9) (y+4) (y+9)
- x? o Sk o B
i (2 +4) x> +9) S5(x*+4) 5(x*+9)
xz
'=—{:x’-+4}:12+91dx
=__4j 1 Ej 1 i
(x2+4)  5(x2+9)

2 Lt (B2 Lt (X),
5)-:2tan F 5x3ta.n 3 C
- :Etan'l[i]*étan'l{ £]+C
5 2/ 5 3

x

| 50. Letl= [f———ux. i)
(x=1)"(x+2)
© Using partial fraction, we have

e e oAii)
 -1P(e2) A1 (=1 x42

= x=Alx-1){x+2)+Blx+2)+Clx- 1) LAiii)
: Oncomparing the coefficients of x2 x and constant termin
(i), weget0=A+C,1=A+B=-2C,0==24+2B+C

i Solving these, we get

‘a=2p=1c-_2

: g 3 9



X 211 1 21

From (i), we get i '
(x=1F(x+2) 9 x=1 3 (x=1F 9 x+2

D Put ¥=t= xdx=%dt

2 i ;
J== | ——dx = il Pn == =— dt il
x=1 'I-lix-:’l}z '[1 +2 2'|-t2+31‘-|-2 E-I-ft+2]ft+1l 0
] 1. 1 =2 t _ A B
= I-Elnglx—ﬂ——-ﬁ?luglx+ﬂ Let [f+2}{t+1] {l‘+2]+ft+1}
= t=Alt+1)+B(t+2)
R L O SR ‘ Putt=-1-2initwegetA=2B=-1
9 x+2] 3 x-1 H
t 2 1 (i)
51. Leu—jmx L [e2)eeD) te2 tel B
. F d t i=
o X _ Ax+B i u-{IF rom (i) and (i), we get |= ZI[IHEI [t-s—l}]
(52 +1)(x— 1} 241 x=1 : 5
= x=|Ax+B)x-1)+Clx*+1) i) G -E[Ziugft+2|-lug|t+1|]+l‘: -E[Zlngix +2|-log|x* +1[}+C

Comparing coefficients of 2, x and constant terms, we get |

0=A+C 1=B-A0=-B+C :@

Solving these, we get

i F i —1X
A:—E.l::l EII'H:I.B:i = J == _tm a C
2 2 2
From (i}, we get i 2
T | 54, Let I=jﬁ
X _E:H- J 1 1 (x+1P (x+2)
- g = H 2
(Z+l)(x-1) Z+1 2 x-1 Ppag X tetl _ A 8 O N0
L x £ 1 % 1 E (a1 (x+2) x+1 (xe1f x+2
-2x1+1 2x2+1 2x1 P = K2+x+1=.ﬂ|t1+1}{X+2]+BEX+2]+C{K+I}2
o J_ j i Putx=-1, -2 0successivelyinit, we get
== " B=1,C=3A=-2
2 H 4 -
4 % +1 "2 K2+1 = i From (i), we get
= I--—Inglx +1|+—tan_ J:+—l|:|ng|11t-.‘1}+(':l - R | -3 1 3
4 2 2 P T S S .
23 P x+1P (x+2) x+1 (x+1)F x+2
52. Let I=|—m——p—dx kntegratl'ng both sides wort. x, we get
(x"+1){x" +4) P
Putxi=y E _I x4+l
i ¥ [x+1}2{x+2}
s} = i
(2 +1)x% +4) [y+1)y+4) Y 5 S S
y A _B o | Ini I;H et I o

ft ———=
(y+1My+4) v+1+y+4

: 1
= y=Aly+4)+Bly+1) W] el gl 2ty

Putting y =- 4 and y = - 1, successively in (i), we get R :
_1gr : ¥ by in (ii), we ge | 55, [driLE“=j€“(Iu-gx+-ji}jx
A=?andﬂ=§ X
From (i), we get ‘= I=e'logx+c [+ [T+ (x)ldx=e*Fx}+c)
¥ =1 4 .
(y+1){y+4) 3ly+1) 3ly+4) i 56. (d) :Let i=jx—f+—1|1+{x+1}lngix+1}]dx
- x -1 4 ' o3 ola
(2 +1)x? +4) 3(x2+1) 3(x?+4) : =_[ [m*lﬂﬂbﬁ ]]
VS T U  Itisof the form [e*[F(x)+f()dx]
P+ +4)  37x%41 3Yx%44 ; F
-1 a i where fx) = log(x + 1) and f’{xl:—i
—1 —1 1 X+
R 3t [ e ' So.l=etloglx+1)+C
M T P '1[—]+ ¥ Concept Applied (@7
=& tam x+3tan 3 C =
= |eMflx)+ Fixldx=e*flx)+c
53, LE".I—J' - J H{Jﬂ} fr[xﬂ ﬂ ]

ede2



5 5
57. Letl= [**logxdx = jogx. . [1.X 4
. I B e —{x e
5 5
=f§—|ugx-r1r_|-x4dx = §x5ng-~;—-5+c

56. Let I= [BX=3 gy
(logx)*
Putlogx=t=x=¢'= dx=¢'dt

r_ [ ]e dt j £ dr-s_[r"e*dt
=t 3t +3[t"‘ etde —SJ-F" eldt+c
=tlet+e=(log)x+c

59. Let i=j5in“{2x}dx= _[ 1.sin”}(2x)dx

=sin~? [th:-j{%iﬂxl-x ]dx

\Ii ax® dx
dx

=xsin {2x)- I
\.'1 4x*

sl dt
=xsin - [2x)+
&) a4t

=x5in‘1{21:l+i:~{f}m +C =Jcs.il't_lifEJr]w%*.l'ri.—tix2 +C

&0, Letl:j-x-tan_lxdx
Onintegrating by parts w.r.t. x, we get
d
e | B
I=tan xJ-xdx j[dx[tan x}jxdx}dx
2

x2 1 x
={tan™! x}—= | —— —dx
2 J- (1+x%) 2

e mz}*
xztan X ljdx 2_[

—1
_$-% %tan x+C

1+x

=%{1+x2}tan'l X -g +C
&1 Let I= je" sin2x dx h_m
=[5in2: et = 2-[1:0521{ E*dx]

=[1'3Jl sinZx=2 je" cos2x {bt]

=[|‘3’I 5in2x-2[|::1:1529¢m;-’l +2j sin2xedx ]
= [=e"sin2x - 2e*cos2x -4+ C

= 5Sl=¢e"sin2x - 2e*cos2x+C

= I=%{E" sin2x=2e* cos2x)+ =

=%{5in2:- 2cos2x)+Cy, where G, = % is an arbitrary

constant.

(Putting 1-4x=t = -Bxdx=dt)

Firstly, let us evaluate the integral J-
P Putt=1-x=dt=-2xdx

M Lt!_[

ie I--I\I'Ezdx I

(Fram (i)
=—%\lll‘l -x* -rg:-'.fn_‘1 x+3

Commonly Made Mistake @

X nserTios (7]

[asinbx— beosbx]+C

62. Letl= J-ser_axdx = jsecx-seczxdx

= secxtanx-jsecxtaantanxdx

(Applying integration by parts)
= secxtanx—jsecx{secz x=1)dx
= secxtanx— jsecs xdx +!secx dx

=secxtanx-l+In|secx+tan x|+ C,

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

C
I= %{secxtanxh%lnlsecxﬂanxl-rc [Where.C:EL]

0 ey Poioes ()

= Isecxdx-lnglsecxﬂmﬂ-i-ﬂ

xsin tx

dx
1-x2

63. Let :=j

Ji-x*

ui-x

I X ' B
=sin Ix_[—dx-j[;ﬁsin ‘x}_[—dx]mc

(Applying integration by parts)

X
dx
e

—
dx === dt=—x'rE=-\'1—x2

1
1k
l=sin™ x|: \1'1-12] I

==

= 1" }dx

'q'l-Jt

1

==1=x?sinlx+ jdx ==y1=x? sin x4 x4+

3.1[ +1

{1-1 J+3x=2

J1_x

” {-x +3x-1}

Vi-s2

dx

i

[ MI

=—j~..'|1-;arz dx+¥\li-x2 +2sin 1 x+C

Ia 1 -
--En"l-x2 -|-E!.in'1 x]+ 3V1-x +2sin tx4C

Vi-x2 +C

= Remember the formula for



Ingx

65. Let I= j -_[t +11 2 log x dx

have

= (x+1)7!
=1

_ =logx dx

xlx+1)

(x+1)"
x-j -1 x
-ogx 1 1

T x4l x+1 Ly x4t

=—m£+lngx-lug[x+1]+c
x+1
_lozx

X
+log) — R C
x+1 ug(x+1}*

&6. Let i=je2=' sin{3x+1)dx

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

=e? j’ sin{ﬂnndx-f[‘”fTh}._[sm{auudx ]dx

_elt I—cﬂs[ﬂx-ri]]_}-zezg _l-ms{3x+ 1]]dx

3 3
2
Sl st cu;{?.x+1] +E!£2' cos(3x+1)dx
=—E2k EDE: 31"'1] [Ezkjmsiax +1m
3

2
e-" cos(3x+1) +Eg“

sin(3x+1) -2 j e2* sin(3x+1)dx

3
=1 !+§-J-w 2 2% gin(@x+1)+C
131 —e? m5{3x+1} 23
5 g ge‘sm[3x+1}+CI
Zx
=4 ]-?[M 2 ZISH'I:EJH'H"'C!]
13 3
'? 2,[25ml[3:t+1:|-3cns{31+1] c
5 — 1

1_52‘[25|n{3x +1)=3cos(3x+1]]+C [wmre S ‘; ) i
: On mtegrahng by parts takung log t as first function, we have

x+1
{x+1}2

[ (x2-1)+2

i | (x+1P
B - ]
.{x+1}z t:r+‘.1.]'2

. I+1 {x+1}2}dl

Take f{x]_ ?

e dx

67. Let i=j

yis (x+1)-1- [3—1}1 2

f!
= T (x+1)% T

U

by b

o]

=—1-\'l‘—1- : dt == o

Also, \'I'; +1-,ql—+1-

! By using the formula, we get

;=J'e‘[r{x}+f’(x]]cb: =e*flx)+C

On integrating I;ry parts, taking log x as first function, we J [_ iC

XC05

ﬁE& Let 1= j—dx

V1=x2

Putcosx=8=x=cosB=dx=-sinfdd

cosB(a)

= | ————
Vi-cos®e

{=sin@)da

=5 I=-J‘Bcﬂsﬁdﬂ

o =B_|'-:ns 0de- J-[%Bj-msﬂdﬁ }m

{Applying integration by parts)
=l =Bsinﬁ—j5in5dﬁ
-l=8sinB+cosB+C
F=-[E'.I'I1-r|:va:ls2 B+cosB]+C
ol —['u'rl-.xz cos ™ x+x]+C

= Thevalue of sin (-8) is -ve and value of cos (-] is +ve.

Let ]=J' \"?Eiluglixz

+1)=2logx]
= = ldx
249 Iug{x 1 ]

[

X
X i

1

dt = dx=—i-—dt
2x ft-1)

2(t=1)>2
[t
Vi1

—dt
1/[t= 1:2 =132

2 (t=1

_-%J-x-rt logtdt

L Nt-i ot

I-b

[ 432 ]
=-E_3..I"2 logt— 1-3!2 —dt {+C

=-%[t?"'2 IDgt—jEmdt]+C

=i-t3"'1 t--~t3"'2]+C

3l

Sl g

—1
{70, Let = jsm Jrx—cos™1 %

— dx, xe[0.1]
sin~t \.";+EDE u'x

We know that sin? Jx +cos ™t u";=%



= sin™?

.
K= 5=cosT X
E—Ecﬂs'iv';
I= | &=———ouix

j n/2

=_|-1-dx—%j1-cﬂs'1 Vxdx

4 - s -1 1 ]
-x—;[x-cus x-_{x-ﬂlr-—zﬁ.;dx +C

4 = el [ x ]
=X= —|J——dx |+C
X ;[m:ns x+2j"i1—x +
Put x = sinf8= dx=2sinBcos 0 do

| sin®@
Vi—sinle

sinB

- 25inB cosBdi+C

J'=x—ixcas'1 W —EI
" I

4 g - 2
=x——xcos L x -—j
T T

- Zsinflcosfdi+C
cosd

= ,.;_.‘.I._x cos ! u";-a%j[‘l —Ccos26)de+C
n T

= x—ix ros u";-g[ﬂ— SII123]-&'(:
T 2

.. -E[B- sinBcosd]+C
n T

=x—-4~xcns'1 u"J_[—E[Sin_I'\I";-\l";\"i— xl+C
x T

Concept Applied @

= cos20=1 - 5infd
= Zsin‘@ =1 -cos20

1
71. {d]:Lathjli‘:E.'dx
oy x=2

1 1
=] @dﬁj—iﬂh{-xti =-{1~{-1)]=-2
-1

-4 K=
4 a2
72, (a):Let J=J'{EZ* +x)dx =[E 2
A 2

e 16 €° e 16 1 €¥+15
e T ¢ =E+——— =

2 2 2

=/B =/8
73. (a):Let 1= j tan(2x)dx= j (sec?(2x)=1)dx
] o

i
={}- tambr-mrl:I =aj—'tan2[!£ }-E =}-tan£—£
2 2 a8/ 8 2 4 B

nfd
74. (d):Leti= j sec? x dx=[tanx]"4,
—fd

= tani-tan{-f] =1+1=2
4 4

3
| 75. We have, IS‘dx-
H z

R o
il jz‘ s]nxd:-—[{e’msx}u = I * (—sinx )
i o o

=log

3* [ _3¥-3* 18
log3f, log3 log3

‘?+xz- x?+32 &

By second fundamental theorem of integral calculus,

76, Ii o [%tan’l %]:F{x}

i we have

i3 odx 1
- [ZS5=F(a)-F(O)=zltan 1 1~tan 0] =1[£_0]=£
g7 +x 3 ala "1 12

#/2

Lax detis j e” (sinx—cosx)dx

o
n/2

R -
P = je" sinxdx = j €* cosxdx
i oo

I o It

Onintegrating Il integral by parts, we get

o2 =2

| Ie‘ sinxdx-[e** .0-e” 1]~ _r e" sinxdx=1
L i

o

78. By the first fundamental theorem of integral calculus

fix)= Ed;-[: tsint dt = X sin x.

" 1
i 79. G[ven.j ~dr=2
i pd+x 8
a
1 r [1 _1xI n
di=—=s{—tan —| =—
= gxhgi =z 127" 2h78
1, _4a = qd T
= PR T T e 3y
= %:tan%:i:va:E
=4

80, We have, j-tam-u:!.w:[lu:r;gEsvxzxvl:;tcﬂ.ﬂ‘IM
i o

m%‘-lﬂgisecﬂi:luglv‘il-lnglil
i 1

j tanxdx=log2

(]

| 81 Wehave, Isin!xdx:-%{msix}:ﬂx}

o.  Bysecond fundamental theorem of integral calculus,
a4

- wehave | 5in2xdx=F[E)—FtD]

: o

=% J-F{Siﬂzﬂ}dx:-%{cm{r[f!}-cusfﬂ}]:%



82, We have, I—dx—[sm xlp

av1-xt

=sin~11-sin" n=%-0= *

2

2

Ba. =)

1

{5-= ] [ T
= +
[4 1][ ] 5 3
Sffetntay
Iz 212 T2
1
84, _[xze*dx={x2e*3;-2_[m*m¢
o 1]
=e=2xe* - [} =e=2{0=(-1]))=e=2
2
85 Letl= j[}--—i_]ehdx
e 2x*
Putting 2x=y = Zdx=dy

Whenx— 1. then y— 2
andwhenx — 2, then y— 4

g e

= I=|:|a""~1]'tl g 12 - [——1]
¥z

1
86. Letl= _[tan‘l Tt ]d:r
a

1+x—x2
1
B —1| (1=x)=x
'jt“" 1+x{1—x)

i
I= J’ [tan~t (1=x)=tan" x]dx
o

1
I= j ftan™t x=tan™ (1-x)]dx

a &
l:ﬂsins properly jﬂxadnjﬂa-x}dx]
- - ';Whennﬂ,then:wnandwhenxn 1,then t=~

Adding (i) and (i), we get

1
2= _[[t:m" {1=x)=tan ! x+tant x=tan " {1-x)]dx =0
b

= [I=0
2

87. Letl= J’xzsrnxdx
o

On integrating by parts, we have

nf2
I=[:nfz{-1:;::|5”'n|:]|l;"l2 - J- 2x(=cosxjdx

88. Let :=j

: &
| 89, Let]=_[

91. Let :=j

=2

-——.D+D+2 j xcosxdy=2 j xcosxdx
1 4 3

i Againintegrating by parts, we |"I-a\I'E

/2
I=2[Ixsinx]3"'2— ji-sinxdx]

o
=2{g-1-0-[-mu1;’2} =2[§-+{ﬂ-1]]=r[-2

o

dx

z
2K +1

L Putx+l=t = xdx=%dt

Whenx=2.thent=5andwhen x=4, thent=17

zjdt _[hﬁtﬁ? _—[|0517 log5] -—|ug[

dx
xlogx
a E

| Putlogx=t=s Ldxedt
: x

| Whenx=e, thent=loge=1
i andwhenx=e% thent=loge*=2loge=2

St
F=J-T={Iug t} =log2-logl=log2
1

1
90, Let I=[xe"dx
; o

Put x2=t ::-xdx:%dt.

Whenx=0thent=0andwhenx=1,thent=1

1t Apat 1
!-Eledtzai-iif lc--E{e-ll

i =
tantx

5—dx

o 1+x

Puttan-ix=t=

PR dx =dt

4

el o2

" [ +5|nx]
i 92. Let | [ Htanx) = [ —ssEigy

L4 (1=-tanx) £ ['1_ sinx )
ry 3 COSX

fe] :
J‘ COSX+5INX
C

0SX=5inx

| Put cosx - sinx = t = ~{sinx + cosx) dx = dt



Whenx=0,thent=1,whenx= %,thent: J2

—!ug u"E—Iugi:%lngZ

= [flxdedx == Fix)ax
b b

93. Leti= je"‘ [ii'z;i’;)d:

Put 2x=t = dx=5dt

When x=‘—§u t=§: When x=§ t=n
:—1 ier(i-slnt]
-2:12 1-cost
i
=1 J- ¢ [ Zﬂntiicusﬂi ]dt
2:}2 2sin“t/2
1 j t[1 5 }1
=— | e'| —cosec” ——cot— it
2:}2 2
it
=%£!-zet[-cnt%+—msecz% L

=5 ()L,
== J‘=%[e [—cot-}- “"1[ cut—}] =%(ﬂ+eﬂz]=§

=/2
24, Let = J- Jsinx cos” xdx
o

v [e*fi)+f*xldx=e*flx)+C)

2
= |= I VEinx fcaszx}z cosx dx
o

’2
= |= I Jsinx (1-sin? xF cosxdx
a
Put sinx =1 = cosx dx = dt
Whenx=0,t=sin0=0
Whenx=n/2, t=sinnf/2=1
1 1
n=j£¢1-r"lfd: =j4i{1+r‘-2t2:-dr
i}

j.:_ FaeP_ 2y [ts.fz l_u.fz zt?.-'zL
! 3/2 11/2 772

2.2 4 _154+42-132 64
311 7 231 731
=3
95. Leti=jm J‘ sinx +cosx
arg VSIN2x g3 1=(1=sin2x)

i n :':
! Put =+x=st=x=st=—
i 4 4

Whenx=0, t-z and whenx=m, t=—

SiNX+COSX

H f k]
= || —————ilx

w6y 1={sinx— rl:c:ls..:n:]'z

Put sinx - cosx = t= (cos x + sin x)dx = dit

When x=§,thent= %:u
and when, x= %,thent: = ==
i
I= j _dt =lsin? tr_l._-. =2sint a=2sin~! [—ﬁ_i ]
iy Vi-t? 2

i r
i 96, Let I=Ie2‘~5in[%+x}jx
: ]

= dx = dt

S5n

Snid
-

xid

Snfd

o _|' et sintdt
il

w4 Swa

2t
=g 2 (sintE— - I costE—dt
2 Jora A 2

%)

ezi!_ﬂsintdt e

il

24 Seid oy
—[Ti:rl:nst]s - I 1",szinh:ﬂ‘]

=/4

=)

_%(_

(
A s, L
J2 J2

211“11

2 .I. [3_'_1 1

x-sin? x ® cos? x-tan? x-cos2 x
J- dx sec X
2 cos” x/tanx 2 \-tanx

Puttanxat:as-ecﬂ.xdxsdr
{ Whenx =0, then t = 0 and when x=%,thent= s |

I;l}-{lﬂi}dt
2

1 52
fen e 2.
2 1!2 5/2

-
=2 a2
zj{r +t2)dt

18
5'5

!

-

1

H 1 1 Iz 1 2%
| e P +1]+—,—[E +1]
4 242 42
i = +1}[2 ]_—_[ez"-rjj == T[iﬂ.'z']
/4
{97, Let = j iy - dx
H 3 €OS x4 2sinZx ! cos? x/2. 2sinxcosx



T W2
98. Let I= j oot iabod i 101.1et J= j i
-3 146 +9sin2x B 1+cot™’x
Putsinx-cosx=t =2 in2
= (cosx+sinx) dx = dt bt B [ iy
: T 52
andl—EsinxmstF:I _=.in2x 2 i o Sin*“x+cos¥ x
- 1 i
When x=Z,t= 2 : W(E- )
2N X ry sm 4 \."_ J_ L I=nj 5N 3 X 0
Wlﬁ:xwﬂ,tﬂﬁln{] :US{JF‘-]. ] : sinyz[E—x}—rcn:r""z[E-x)
J' sinx+Cosx dx:I dt 2 2 . .
: 7 i
S 16+FsinZx 2 16+9(1-t") [ J'ﬂx]dx=_|-ﬂﬂ-ﬂdl}
o i
- o 3t o o
_ dt =‘j:'j- dt =E. 1 log 3 t T e -
-5t 9 2 9.5 5 = s | ———————dx i
135-9° Vg (g] -t 2“5[ R . jcusmx+sin5"'21
=l[I:rgl—{Iugl-lug4]]=ilng4 Ar:lding (i} and (ii), we get
30 30 - j sinyzx-r-cuss‘rzxdx
m o sin™? x+cos™ 2 x
i a+x =2
. =4 sinx +Ccosx
9. Leti= i ——— i = 2
tl=] e 102 Let] I|21 1]
Putsinx-cosx=t 2 § 3
= (cosx+sinx)dx=dt ) =j[h-1:dx=[2L_x]
Also, 1-2sinxcosx=t?==1-sin 2x =t 3 2 1
When 3=E.I=Dandwhenx=ﬁ,t=—1 =[(32-3)-(12-1]=[(?-3)-(1-1)]=6
= dt L 103.Letl= [lddx
9+16(1-12) 2
= i @ 2 2 2
e[ e Jewe e 2] ]
gl Frmyrasvs Py 2 b 6
_125 16t [E) _2 =2+2=4
i 4
f4+ ] _{ ( ]] : 104.Letl= [lx-5ldx
X —-——‘ log1-1 i 104.Let!= [lx
16 2)(5[ | 5/a=tlls RREE !
o : 1
=E[Ing1 Ing1+lng?]-ﬁlng$' . dx=[—x?+5.x]
8 A0—x i 1
10-x .
100.{a): Let j= X% 3¢ .J,u]
-!J;?Hm-x i _-E+5{4}+--5 -8+20-5 % 1+%=%
8 e b 5
J10={10=-x) b
= = |flx)dx ==fla+b=x i 2 :
L’m =% +{10-(10-x) [ ii Sk m]  105.Let r—ij Iﬂz(—dﬁm ]dx i)
3 % 4+3cosx
=I i) e
5 GI X+ x /2 4+35|n(--x]

i = I= | log| ———5— |dx

Adding I:1} and (ii), we get =
i 4+ 3cos (E-x]

10 x+«.x
2= I:?;-::_-dx-lldx =[x

Using property j fix)dx= j Ha-x}dx]
1] [1]

= l=5[3—2]=5=3 2

= j Ing[4+ Jcosx }dx i)

Hence, both assertion and reason are true and reason is A+ 3sinn
the correct explanation of assertion. I o



Adding (i) and (ii), we get

2)= j' I [4+35|nx }n‘x+

4+3cosx 4 +3sinx

:jzhg[4+3c?sx ]dx
o

:jzlug[ 4+ 3sinx ]1[4+ 3::1I:|5x }#

- A+3cosx f \ 4+3sinx

=/2

= j logldx =0=1=0
[i]

n 1
106. et I1= | ——
l +Eshn.-:
n

1 d o
= |=| ———0-0u-dx = [ flx)de= | fla—x)dx
£1+e’“2"" [ i { ]

2
=.[ j—-slnxdx
ol+e

- !E;m'-rldx

Addingl:i} and (i), we get
A= I

= !=E[x}é’=§ % Im=n

2 4
107.Let a=j
41+5%

1450
1 4g5in

]dx | 1

b b
Using property : J’ flx)dx = j fla+b=x)dx

2z 2
J-:'2+§ 2Jr]rz = I=I s e
o 1457 EH L1457
2 ex 2 - E
- ‘=j 5. x i i)
S5
Adding (i) and (ii), we get
2.x 2 2
2]‘:]51‘4-11:
% 5 +1
2 3P 1 16 8
= Tt L = I==[B+8)=—==
= jz.xdx [3L 6{ ) % 5
4
108.Let I=j-§!x|+|3—x|}dx
X+3=-x, 1=x<2 q " a
4
3=x|= J=x, 22x<3={ '
|x|+]|3=x]={x+3=x X< -[2?‘_3‘35’“4

X+x=-3, 3=x<4
3

4 4
j +j{zx-31dx -{3xﬁ+[T-3xL

-Ii? 3}+l:16-—12-—9+?}
=4+4=10

1 3
109.Let :=j o

dx A

sz i)

=]

| Consider flx)=

dx i)
i fln—x)=

22 sec? xdx
| = I=:rrj

f;::‘l=

i

X 4 i)
IJ:+ 4—x * .

Va—x b b
i jJ4-x+J'_dx (1] [ !ﬂl}dx:{f{u-ph_xm]
-":"-dd“"E (i} and (ii), we get
Jx+
EI-IJ_+ u'4-x

- EF-Iidx = =[x}

: 1
= 2=2=l=1

! 110.Let I= j L So— ()
i 0 9sin x+16cos” x

‘=j! (m=x)dx
0 95in’ (=x)+1bcos (m-x)

(Usingj-: fla)ddx =j::ﬂa- x]ldx)

(m=x)dx

_ | ]
0 9sin® x+16c0s X ;

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

mdx
0 9sin® x +16cos”
1
9sin® x+16cos® x
1
‘F'sinzﬂn—x J+ 16::052Ir: -}
_ 1
N 9sin? x+16cos x
w2 dx
jn‘ 9sin® x+16c0s° x

= F{x]
3
2a a

(Using jﬂ flx)dx =2jﬂf{x!dx, if fl2a-x)= HX})

T T (Dividing N' & I by cos®x)
O gtan” x+16

Put tan x =t = sec® x dx = dt
Whenx=0.t=0;x=n/2,t=x=

L 9r2+1f, PL 2 16

i 2 2
- 111 Let 1= [ —xldx = [ |x(x=1){x+1)]dx

-1 -1

'J-{-“ =x}dx— le -x]dx+j{x —x)dx

B e



112, Inthe R.H.S. integral, put (g - x) = £, so that dx = -dt.
MNow, whenx=0,thent=a
and whenx=a, thent=0

jf[a—xldx:—?f{t}dt:jﬂt]dt =jf{x]dx
o a 1] o

Hence, [f(x)dx=[fla-x)dx iy

8 a I

LE‘“=J- xsir!.: i wil} ¢
B1+1:us X

tl x)sin{m==x) e |

= U 1

£1+Icﬂslu—x:|]2 tsing (0}

= i=_{mdx iy |

- 1+cosx i

Adding (i) and (iif), we get

% .
Tsinx

2= | ———dx

£1 +cos” x

Putcosx=t = =sinxdx=dt
When x =0, then tﬂiand whenx=m, then t=-1
=1
-ndt
2=
j. 2 j1+t

i=%[tan'1 t =E[tan_1{1}- tan (-1)]

_n E_[_E)]_ﬁ
“olaTU allT a4

113, In the RH.S. integral, put (g - x) = t, so that dx = —dt.

Mow, whenx=0,thent=a
and when x=a, thent=0

a 1] a a
fﬂa-x}dx:— J’f{:;-dr:jﬂt}dt =If[x}dx
4] a a o

Hence, [f(x)dx=[fla—x)dx )
a i

1]

1 1
ow, _|'x2 [1-xr‘dx=ju-x:2 (1=(1=x))"dx [using q‘i]}

1
ji-xl x"n‘x—j-{1+x —2x)x"dx j:x Fx™2 _2x™ ) gy
(4]

1 fitl 1 ma ]l 27!
I dx+.|-x"+1dx 2j X x| L1 4 X 0 i
n+1 n+3 n+2
[1] o [}
1 1 2

n+1 n+3 n+2
i e
114.Let I= lesinuldx

1]
WhenO<x<l1l= 0<max<n = sinmx>0
When 1-::x-:%=nr-«:nx{32—n = sinmx <0
xsinme,if0<x<1

* Ixsinmd= T 3
=xsinmx, iflax -:E

; it
: 115.Let :=j

::l =

21<]

n} 1
=_f-i[1-1+5inx}dx
- nlF T 1
=E[J- lEM_-F1+5irur

ﬂx}={

1 ¥z
o -Ixsmmtdx- jxsmmcdx

X OS5 CoOsmx X 005X Y2 MEEDSTD[
e e
1 1 n

i a2
i =i_ﬂ+[smuL ﬂ_l 1]'_ smmt]
1

rrz
S . | P R |

n

== +0-—+0==+=

n e ot
xtanx
! secx+tanx

sinx
- T xsinx -
=-[ 1 mss?nx = 1+si h ¥
+5inx
a + i
COSX COSX

i n [m=x)sin{m=x)

4 1+sin(r-x)

b b
[Using the wnpertvjf[x}dx:jﬂai—h-xwx]

- {m—x)sinx
1+sinx

dx (i)

Adding (i) and (ii), we get

" .
Lsinx

dx

1+sinx
a

. x g
| T osinx o lesink=1

Zni+5inx 20

B
[mﬂ-ﬂm ——

1+sinx

=-§[[n -OJ—J-{EEEE x-tanx-secx]cb[]
i ]

=§[x-:unx-s¢x};} =g[n-[{o-{-1}}-[o-1m=g{n-z]

P

C116.Let 1= [(1x=11+1x=2]+|x-4])dx

i 1

i Also,letfx)=|x- 1|+ [x- 2| +|x - 4|

i We have three critical points x= 1,2 and 4.
fx)= {:x-il (x-2)-(x—-4)if 1cx<2

[e=1)+{x=2)=(u-4)if 2= x=4
=x+5iflsxnc
x+1if2=x<d4

4 2 a
- 1= fade=[flxdxes ff(x)dx
1 1 2



2 4 2 2 3 4
j —x+5]dx+j!x+1}dx -[——+Sx] +[x_+x]
% i 2 ]

EROREICINER)
9 g 23
- 1_9'_-‘:4;.1.5-E -5
Let j‘ SII'II}I

o

8-

17.

h-*

SiNX+COSX
. 2m

72 sin (——x)
2

! sin[%— x]+ms{;— J[) =
2

2

= |=

L] o
3 Cosx+sinx
Adding (i) and (ii), we get
=2

in? 2 1
2"!( 5in” x : Cos“ X dx:&ZI:j-
sinx+CosX SiNX+COSX 3

1

2= d

- ! 2tan(x/2)  1-tan’(x/2) *
1+tan®(x/2) 1+tan®(x/2)

Fal
2
Puttani=t = seczi-ln‘x=dt
2 22
Whenx =0, then t=0andwhen x=;,lhent=1
1
2dt 1
- 2= =2 dt
i2t+1—t2 {:ﬁf—{f-i}z
J2et=1 *

Ja-t+1lls

-+ 2L a2 21

a1
J2

- 2!:%{:1 0g| 2= 1]}=l|n
1

1

Gl
= =2 — Iug
242

~.E+1
2l 2
(+2+1¢
2T (W2 -2 +1)
= A= 12 IDgﬂufE+1}z-ﬁlug{w2+1J
= I=%lﬂg[u‘§+1}
ey Points ()]
2tanA 1-tan® A
S sin2A=—2"""_ and cos2A=—"—
A it A

SinX+Cosx

i)

i)

: X
! = !-[—smui-
! T

dx

| 118 Let 1=

E it
; 119.1et 1=

i

2z
j | xcosmx|dx
4]

i i
i When Cl-:x-:-;- — D-:mn:i = cosmx>0

1 3 x 3x
Wheni-:xﬁiz:u Ecr{xc?::ucosmcﬂ

z 1
xcosmx, ifFQ<x< 3
s |xcosmx|=

XCOSTIX 'rI‘—«:Jr-u:E
2 2

1z a2
= j xcosmadx+ I = xoos ) dx
L] 12

L”E [x : msm}m
=| —sinmx+
. 2 e

(Applying integration by parts)

—[—(—-a]+ —(0- 1:] [—[3{ 1-200) o - m]

P (1 4 2} (5;:-2]
2n n? 2n®

x
31 +5in0sing

1+sinasin{m—x)

I X

———dx— [ ——
1+sinoesinx D1+smmsmx

-
]
5 Moy D Sy (S Sy

=

= = [———dx-l = 2=[—T——dx
i 1+sinasinx n1+sm:xsmx
i z
= 2F=nj+ x
Dl+SII‘l-n'.SII'IX

=
i, 1
i = 2:-::_{ . Stan]3 dx

ﬂ‘l+smu(—z

1+tan™ x/2

: E 1+tan? X
i = 2l=x/- 2 dx

Dli+tan2 g—+sinax2t3n%)

n )
n=5_[ 2 dx

|:n(‘l+tanz %+ sino xEtan%)

Put tan%:t = sec? %dx:Edt
Also, whenx —0,t = tan0=0;

whenx —m t—tan gmm

= _,j.—dt._
12+2f5|nu+1

ot —; [ _Tf{x}dx;fﬂa-xldx]
] [n}



= I=Hj;dt

aflt+ sim:x_]l2 +costa

= e |ta 1 t+sm:1 L
- cosa

T [tanleo—tanftane)] = = [E-g_]
cosct coso 2

=1

120.Let 1= I{cusax slnbxlzdx

= I [c{:szm +5in2bx-2cusaxsinbx‘,ldx
-=K

= jcmzaxm+ isinzhxm—z jl cosaxsinbx dx

=2|:J-Eﬂ52 a.'lm;‘Jr-i-J-sin2 bxdx}
(1] a
0, iff{x)isodd
[ .r'lhﬁhﬁl:.f If{x}dx if f{x}is even

| 4 1 2{1!' T 1_ sz
At e (g2
=}[1+c052ax}dx+if1-m52bﬂdx
[i]

(1]
 ;

=2Ti-dx+jm52nxdx -Icus!b xx
1] 1]

=(2x)5 +%{sin2m}ﬁ -%Esinbe}E

2 2
21 letl= | dx= [ S Tedx
_ﬂ21+e" _m,ze""' +1
nf2 =/2
j cosx dx - j.
-2 -2 -2
MNow, put x = = z in 2™ integral,
dx=-dz

COsX
dx

2 i
j cosx(e +1-1}dx

e ¥+l el

Alsowhen x =-—ﬂ‘ thenz=" and when x=£p1_+|enz='_“
2 2 2 2
m2 —f2
j cosx dx+ J'

—nf2 /2 Ez+1

a2
= J' c::sxdx
_n2€ +1
= r“[5in£+5in£]—!=3~2F'=131=H=-1
2 2

Cosz

dz

= I= [sinx]™2,

=/2 o2
122 Let i=j’_“"‘ = ax
5 1++tanx sinx
01+, |—

CO5X

I=_t[ [m=x)tan(m—x)

: ='I!I
DSECICDEEC.K

T S

i COSX
; = '= j —\I d}!
i B Jeosx ++/sinx

i a a
By the property, Iﬂx]ﬁbr:ff[n—x]dx Jwe get
o o

.
ol el

Jsinx
I —
Jsinx ++cosx

.ﬂ.ddlng (i} and (ii), we get

a1= j[ Jeosx Jsinx ]dx

SIF'IJ[ + 1N.IIIIZIEIE.:N! WEinK + \.'IICGSX

N et X -
-ii-dx-{x];" =5 = =7

nid

- 123.Let! = [ log(1+tanx)dx
£ 0

By using jfl{x]dx:}f{a—x]dx. we get
i o
I=tj‘lng:[1+tan[ E-x }}dx

A w4
- 1 1 = - [t P

-_[[lugz ~log(1+tanx)]dx

= 2!=|Dg2[§-ﬂ]:>l=%lng2

tanA-tanB

L i ey

124.let |= I&m

SEC X COSEC X

- Using [flxidx=fla=x)dx, we get
H o ]

f
_ 1 lm=x)tanx
5 Secacosecx

nsecin-x}msec:n—xl

Adding (i} and (i), we get

H 1t
: 3‘=j‘ xtanx A (m=x)tanx
pLSECXCOSECX  secxcosecx

f
J' nx!cusx
Q

COsx SII'I-.I:

[i)

(1]

i)

i)



o ] 2
25 Let J= J- Axsinx 0
! 1+cnszx

j' {E-x}smf!‘[-x!dx
A 1+cos” [m=x)
- )= Jd-{n xismx
1+cos? x
Adding I:l'i and I::lj we get
Hence, 21 =4x jﬂ dx
1-|-|::1::5 X

Putcosx=t= 51nxdx= -dt
Also,whenx=0, thent=1and whenx=mnwhent=-1

-1
~dt dt
I=2n =2n
-!- 1+ -[ Fate

=2nltan 1 1=tan 1 ({-1)] =2n[§- [-E )]: n?

1
=21{|tan_1 )

XSINKOOSX

= [ S
12"" LEt ‘ £ Slﬂ .i'li'i'l:l:IEIq X

| lieliofodt-),

e o

Xin ;
2 (E-xlsmx Cosxdx
o cos” x+sin* x
Adding (i) ar;d (if), we get
I sinxoosxdx
N e =
Dividing nurneratur and denominator by cos®x, we get
T j- tanxsec? xdx
1+tan x
Put tan®x = E = 2tanx sec?xdx = dt
When x=0, then t = 0 and when x = g,thent-m

o 2
=X ]y SR ELE
5£1+t2 872 16
n/3 o
127.Let 1= | LI j _sink i)
aelt Jootx o Vsinx +Jeosx

o fulerz]”

[B‘f using if[ﬂdl=jf[a- xkﬁ]
o Gl

i |

oy

= fln=-x)=

e ——— (i

i andwhen x=

= " . . i Adding (i) and (ii), we get
delegepls o e

WsinK +Cosx
[z = T
= 2= [y o Y2 e 2
I v = 2137617712
Concept Applied Z
b B
- ]rﬂu}dx-frlﬂ+b-xkﬂt
128 Let 1= I e i)

2
pd cos 2 x+b?sin’ x

| o '=.|- (70— x)clx
i aﬂlcﬂsz[m—xhbzsin?tn—x}
Using j’ f(x)dx= j' fla -x:ldx]
; 3 i) o
(m=x)dx ..
i I= i
= 'l-uzcﬂrszx+bzsinix o
dx
_ Adding (i} and (i), we get :-_'J-uzcus Yo poL
| Let flx)= 2
a? cos? x+b? sin? x
= flr-x)= 1
i a2 cos? (m=x)+b? sin? [m-x)

1
=flx)
o cos? x+bh2sin? x

H =4 -
[ smmgjﬂxm-zjﬂx}dn.iffrﬂn-xl-ﬂﬂ]

"_ .[z

a* +b tan’x

2
:""_“J- sec xdx
COs ;|:+}li2 sin x S 2 :

Puttanx=t=5ec2xﬂx=dt
i Also,whenx=0,then t=tan0=0.

E.thent:tan£=nn
2 2

- !a +I:.|zt2

-2
g

x[b _1[bt] 3 e
H j= — = st J= — 2 b 1 i
= bz[atan = Lj II]h{t;m tan ﬂ}=2ah
1 =

= I= i
Jelsin(n/3+m/6—-x)1"2 +[cosin/3+n/6-x)]"* f 1 Let :ﬁ%
/3 ; 2 cos” x{1-tanx)
= [5'”'[;‘: 2=l — P Putl-tanx=t = -sec?xdx=dt (1)
ﬂﬁismlnfﬂ-x}] +[cos{n/2=x)] : '=—_|-E='jrz dt .E“:- - (1)
< i e t 1=tanx
- = Woosx dx (i) sindx
iV SINK +/COSX R et j‘,r i
9—cos” x



Putcos®x=t
= =2c0sXsinx dx = dt = sin2x dx = -dt

i—j sin” iL+c sint mszx C
2 Ja-t tz_ S 3

Let

x+1  Ax+B C {Ax+B}x+C{x +1)

tx +1)x x +1 x
= x+1=(Ax+Blx+Cx*+1)
By equating the like coefficients, we get
B=1C=1A+C=0
Hence,A=-1B=1landC=1
-x+1

|[x +1)x

The given integral _j ax+ I—dx
41
-1 2u- 2
z? x2+1 'F;du -_'Fx +1 jx -}lll:m{"F

=%Iug{m1 +1)+tant x +log|x|+c

{x +x+1) 2x+1
4. Leti= —d il
I TR j[“:x-i}rnﬂ
Mow resolving —'25-1-1— into partial fractions as
(x=1}x+1)
2x+1 A B xlA+B)+(A-E)

(x=1}{x+1) x-1 x+1
Calculating A and B we get,
2241 3 . 1
(x=1){x+1) 2({x-1}) 2{x+1)
bt +x+1} _{[
{2 —1}

I (" s e P

_¥ 5ol 1l+3 L sl laf
2 2“2 OE

xt 1 3
?+Ek}g|{x-1] (x+1)|+C

Concept Applied @

px+q A B
(x=a)(x=b) " (x=a) " (x=b)

[x=1)x+1)

2x+1
{x 1ix+1)

MNow, | =

=

L] 1 4
5. We have, IIx-lIdx:j{‘l-x:Idx+j{x-1]dx
(] 1

aiicyl
=(1-—}{3-4}-[—-1]——+4+—_5

B . : S
(x* +2)(x%+3)
MNow, put x2 = y to make partial fractions.
i x o+ . . A B
(2 +2)(xZ+3) (y+2)y+3)

6 Let i=j

e S e T
y+2 y+3

w2

w2

Ilié = = J’{i —x)xdx = _{{x

P g
(1) D (=3 1 20)dx+ 1[::3 =312 + 2x)dx
i 1 o

w2

i= y+1l=Aly+3)+Bly+2) N0

(m:c _
! sides of (i}, we get

(1) :

bt
n+1 n+2 (n+1){n+2)
11. The given definite integral

(1)

=ID|x[x—1}ﬂx-2]!dx+-|-1|x{x-1:|{x—2}|dx+
(i - :

(1/2)
Comparing coefficients of v and constant terms on both

A+B=1and3A+2B=1

| Solving, wegetA=-1,B=2 (1)
: X 41 = 1
hj{ﬁﬂ}{ﬁﬂ}dx:jx%zdﬁzjxhzm
S ST (6 0 T ST 1
e (ﬂ)’ﬁ""“ (J:i}"c "

7. Llet I=Je‘{1-cﬂtx +cuseczx:|dx
1/2) =.|-E"dx+.|-r_'" {{=cotx)+cosec?x)dx

- e* +e"(-cotx)+C

i =ef{1-cotx) +C (1)
| 8. Wehave, [—0BX gy [logx+1zl,,
1 (1+logx) [1+Iugx}2
H 1
Eia du— (1/2)
-[ 1+logx I (1+logx)?
o xx-j =Y Lcuite
1+logx [1+logxn)® x
-j % 5 = +c [1%)
[1+logx) 1+logx
£ 9. " flx) = ¥sinx is an odd function.
H 2
x? sinxdx=0 (1)
-2

1

L 10, Let I=[x{1-x)"dx

(1) 1 B b
= 1= (=)= (1= dx [ jﬁx}dx=_{f[a+b-xldx]
i o ] da

1]

(1/2)

n+21

m—‘l}dx

n+l n+2
(1)
(1/2)

-f ilx{x-i}:’x-ﬂlidx
2
j'1 [xix-1)(x-2)ldx  (1%)

2
-L (%% =3x2 + 2x)dx

(1/2)
i 4 4 a
== %-x3+xz]: +[f4——13+3¢2£—[%--13+x2]:
11 11
TAETa @




Self Assessment

(Ease Based Objective Questions
i

(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 :

8. such that 2. (5(x) = ), then s(x) s called an
g
integral of f (x) w.rt. x and is denoted by _[ﬂx}dx

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

into another form by changing the independent

variable x to t by substituting x = g{t)

Consider, J=Iﬂx}dx=If{g[tJ}g‘|lt]dt

Based on the above information,
following questions.

dx+b
x +3x
(a) 3log|x+3x%+C (b)

il Ewvaluate: j i

Jlog|2+3x]+C

) Zlog|®+3x|+C (d) log|dx+6&|+C
(i} Evaluate: jiﬂf’“

X+5INK
(3} log|x + cosec x| (b) log|x+secx|+C
{c) log|x+cosx|+C (d) logl|x+sinx|+C
{Fi} Evaluate : J- :JH:F dx

x(x<+1)

(a) log|x| +2tantx+C (b) 2tanix-log|x|+C

J-Hx]‘d-"f can be transformed

answer the

{c) log|x)l-2tanlx+C (d) Moneofthese
(iv) Evaluate : jtﬂnz xdx
(3) tanx+x+C {b) tanx-x+C
{e) tanx+x*+C (d) Moneofthese
dx
(v] Ewvaluate: |————
J. sin? xcos? x
(a) =2cotZx+C (b) ZcotZx+C
{c) cotZx+C (d) Mone of these
@"Iuitiple Choice Questions (1 mark)
ld
j — iseqgualto
e 41+c\u521

fa) 1 {b) 2 fcd 3 (d) 4

1tan_1x
£1+x1 ¢

n n’ n n’
(a) > (b) = {c) G (d) 73

OR

1
Evaluate : {‘ i E}dx
if +5ir 3

@ 1-2,22 b 1+2-232
" " n b
(c) 1+i_£ ({d) MNoneofthese
n n
22
4, J- cosxe™™*dx isequal to
b
(a) e+1 (b) e-1
e} e*-1 d) e*+1
3
N jx—dx izequal to
x+1
2 3
(3) x+X-+Z-—log|1-x|+C
5+ log|1-x|
: 2
(b) x+%-§-lugli—x|+f.
H 2
(c) x—%-%-lﬂglii—xhc
2 .3
! " | S
(d x 2-r3 log|1+x|+C
dx
(6. If [————=adlog|1+x?]
I:x+2}{x1+1:
iy :
+btan x4+ %Ingix+2|+c, then
-1 =2 1 2
a =—bh=— b gy
@ a=gpb=s B a=o5.b=-3
=1 2 1 2
i == b= d = b=
€} a =g d) a 50=c
7 je"( = ]deIEEQUElltU
14+x2
A X
{2} ——4C (b) —=+C
14x” 1+x
e -t
c +C d) ———+C
TP “ (1+x2P
@SA Type Questions (1 mark)
5 EvahJatE:IEOSaxfhsﬂ“fb‘
3
| 9. Evaluate: [ xlogxdx

10 Evaluate: [sin™" xdx

OR
x

dx
=1

Evaluate : I



1
X

OR

11 Evaluate: [ dx s
L] 1 AL el 1)
ovlex _ Evaluate : =
x 2xcos2x
1 { 21, Evaluate: [SMEXCOSSX L
12. Ewvaluate: d i
G i +5inx * I\"?-cus A ox
(SA1Type Questions (2 marks) - (Case Based Questions (4 marks)
i 22, Let f be a continuous function defined on the closed
13, Ev;1uate:j-idx i interval [a, b] and F be an antiderivative of f, then
3+dcos x B
| flxidx={F(x)I; =F(b)-Fla)
1
14. Evaluate :j TEE This result is very useful as it gives us a method of
R calculating the definite integral easily. Here, we have
=2 no need to write integration constant ¢ because if,
15. Ewvaluate: j V1=sinZx dx we will write F{x) + ¢, instead of f{x), we get
b
:,4 Lﬂx}dx=[r{x}+c1:=F:b}+c-F:aJ-c=F:m-F{a1
16. Evaluate: j 2 sin® xdx Based on the above information, answer the
eV following questions.
1 whd
OR (i) Evaluate: jxe‘dx (il) Evaluate: j 2tan? x dx
a : 1]
It [ ——sdx=2, thenfind the value of a
pl+4x CI:A Type Questions {4/ 6 marks)
(S_A Il Type Questions {3 marks) 2x-1
i 23, Evaluate: | ————d
_ s I{x—l}{x+2]:’x—3] "
e Ix+1 i ; I
1.". E\faiuatE j E Si"'ﬁ x+m5ﬁx
o i 24, BEvaluate : | ——————————x
x2+4x+ I sin? x cos® x

15. Evaluate: jxlng{1+2x}cbt
Q

. -1
sinf{tan”™ x} h

19. Euaiuate:j
1+x

20. Evaluate: [Isin(logx)+cos{logx)]dx

Detailed

1 (i) (c):Let 1= I4x+ﬁdx
2 ax
2x+3
=2
'|-K2+3K
Putx?+ 3x=t

= (2x+3)dx=dt
r=j2$=zlogu1+c

=2 log |x2+3x|+C
(i) (d):Let I= ji’fﬂid,

; H+SINX
Putx+sinx=t

= (1+cosx)dx=dt

d
:.i=!7;

3
25, EvahJatE:Iﬂxi+|x-1|+|x-2[}dx
: o

OR

Evaluate :
I {2x+1}2

SOLUTIONS

E ulﬂ‘gi!i'fc
i =log|x+sinx|+C

[x+1]2 x2+1+2x
e I x(x? +1)

x =log |x| + 2tanlx + ¢

(i) (a):Letl= [

I[I o+l

{iv) (b): jt:«n xdx = I{s:eczx—l}dx
i stanx=-x+c

(v) (a):letl= |

alx? +1)

dx 4
= dx
i sin® xcos” x I45in2 HCOS X

= 4Im5ec2hdx =-2cot2x+c

i il 4
2 fahileti= [ < """2 -] =
H iy OO _ﬂ‘2c05 x




™ /4
== I sec? xdx= Iseczxdx
2
— 4 o

Using property for even function f{x),

jr:xwx 2jr:x1dx
=| taanM = [tan%—tanﬂ]= 1

-1

1
3 {b]:WehaveJ:Itan X dx
o + X

Puttan ~x=t =

dx=dt
142

Whenx=0,t=0andwhenx=1, t=§

—dx= J-tdt-?n =5

OR

: I_jtan_ix iy |:i‘2 n

S 1+x

1
) AT e [* - E}dx
c £ Nave !E +S|ﬂ4

ot 4[ n ]: 4 4
- N = = —'1-—— ma
[E h+]‘[ Eﬂ54x -4 &K'}'ﬂ

a2
4. (b):let )= J-cosxei'""dx

Substitute sinx = t = cosxdx=dt

x—&D = t—:ﬂ
andx—nf2 = t—=1

1
i ]=.I-Etdt=[ezla=l:1 -e%=e-1
o]

IS
5. (d):Llet )= | Z—dx
x+1

=j[l:.xz-x+1:l-{11“}:b[ = o - x+ D= [ 2X

s
-?-T+x-lug|x+1l+c

& lc): We have given

d
I—x=ﬂ|ﬂg|1+12| +bta1_1x+%Iug|x+El+C

(x+2)(x° +1)

dx
(x+2){x +1)
1 A Bu+C

(x+2) 2 +1) *+2 X241

Taking, J'=I

[using method of partial fraction]

ly | |x—a E]
;["“ELI ~ 20 txval"
=Eﬂuglx -1|-log|x® +1]]+C

1=A{xT+ 1)+ (Bx+C){x + 2)
1=Ax2+A+Bxi+2Bx+Cx+2C
1={A+BIx2+(2B+Clx+A+2C
A+B=0A+2C=1.2B+C=0
By solving all three, we get

b Ul

A | 1
A—Eq E——'E a'ld E—E

H &
= i=—.|-l‘3dt=-£&-+c=—

=(sin™! x}x-j-

Leti:j

P11 Letl=

2

1.2
E o e (- WP
(x+2)(x*+1) 57 x+2 +1
= - dx+= dx
jx+2 I.‘Hx J-1+x

=?'5~Iug|x+2|—i~6|ug|1+J[2E+Etan'1x+E

2 1 :
R TR e By compari
: - b=Zanda=-— [By comparing]
H 1=x
I il n
{7, (a):We have, I=[e {1”1 )de
i 1+x% —2x
=Je aar | =fer| -2 fax
(1+x2P PP (1+ 12}2

Above integral is of the type IE (fix)+f"(x))dx

5ﬂlutmn isefix)+C

}y::
1+x2

B. Wehave, I= cusax#ﬁ“‘dx-jmsaxsinxdx
Putcosx=t= -sinxdx=dt

4
Cos X
+C

3
H 2
9. Lx logx dx

o [

3

£ 3

1[;:1 26
| = 9log3-0-=| —| =Flog3~-—
E og 3 og ?

f 10. Let :=j1.sin‘1xdx

e+ C°

1
V1-x2

Put1-x¥=12 = -2xdx=2tdt
=x§in‘1x-.[ti:ﬂ—]+(: =xsin ! x+vV1-x% +C

OR

4

X dx
=1

| Substitutex?=t— 2xdx=dt = m%dt

L dt 11t

c
21 E 1 3 2D3t+1+

1
x

j.vi—z

avl+x

dx




Substitute 1 +x2=¢*
= Zxdx=2tdt — xdx = todt
"!I}
tolt J2
= !=j-—t---=lli]1 =71
i
it

X
12. leti=
€ £1+5im¢

& a
Using property jfh] dx= jﬂa- x)dx , we get
a

1+5|n|::r—x:| _j1+5|nx
Dn adding (i) and [||:I. we get

21,:“]' 1 _ J' {1—sinx)
1+5inx a[1+5inxl[1-sinxl

j-ll —sinx)dx

cos® x
=n!{sec2 x—tanx-secx)dx =mn|tanx];-n|secx];

=qftan - sec n - tan0 + sec0]
= 2=nl0+1-0+1]}=2x
v I=n
sinx
13, Let |Is | ————x
j3+4coszx
Substitute cosx=t = -sinxdx=dt
j dt _ lj dt
3+4t> 4 @Y
[?] 2

1dx

it 2t

S & i M?
Let2x+1=A[%{,2+4x+3]|]+3=nl[zx+4:+ﬁ

g (B

g J-1+|::usx

=3
i %

1=cosx

Ecﬂs

::FJ.

= F=_|-[c||::vsle||:2 ;-1 x=-2cot§—x+c

n‘x jmtz —x
el 2
sin® 2

[T
n

=2
Let I= _[ J1-sin2x dx
o

/4 =/2
= j u'{cusx—sinx}zdx+ j- u'{sinx-{usxlzdx
0 nfd

Whenl<x :E,cﬂsx:-sinx and

T T .
M'IEHE{J[ 'ECE,SII'IX:' COsX

=|sinx +cusx];M

i i) :
16. Letl= j-xa'sin4xdx

[ cos?x=1~sin?] :

+[—tosx— sinxlzi

—i+i-0-1+(-0-1+ ".l_+i)
P2 2 22
: =242-2=2(v2-1)

4

. MNow, let flx) = x%sin®x, then
B 1) = (202 (s () = xsintx = -fix
: So, fix) is an odd function.

H 4
Hence, j *sin® xdx=0

a5
OR

H 2 T
i We have, dx=—=
£1+4x2 8
) d
: Taking j—-i—dx— %j;dx
i 04[—+12] D] 52 (1]2

a S

=-j-It.;|n‘1 2% =%tan"2a-ﬂ =-;-l-.!n"'l 2a

: Since, 11:;1:1'1'12a=E = tan12a==2
i 2 8 4

E: Za-t;.r%nl = a=1/2

17. LEH:dex_

Vxl +4x+3

Equating the coefficients of x and constant terms, we get
i 2A=2and4A+B=1 = A=1land B=-3

ij- 2x+1
VX +4x+3
i j- 2x+4 J- 3
m"lx +4x+3 Vi +4x+3
=J- .- 2x+4 dx—3 dx
Vil +4x+3 1.'.'I|;M+2]'2—|:1]r'2

=24x? +4x+3-3lng||:x+2]+ Vi +4x+3l+C

1

18, Let I= [xlog(1+2x)dx

0
a1
X 1 x*
_[lug{1+zx]-2-]n-£ Tt

[Integration by parts]



2x+1-1]
{2x+1]

'zim

Iug3-%+§[}t i -%{Iug|{1+ 20011

111

P | I'JI_I-'- P R3]

1 3
logd-—log3 ==
og B og BIDE 3

sm{tan x}

19, Lenj -
+I

Puttan *x=t = dx=dt

1+x2

sin{tan™ )
I= [ = ——dx

. = jsinbdt ==cost+C
+X

= I|=—cos{tan™tx)+C
20. Wehave.i=J.|5in{logx}+cusl,'lngx}]dx

Putlogi=t x=e'= dx=ge'dt
=J{5int+ costle' dt

Consider, fit) = sint
= Plt)y=cost

Integrand is in the form e*{f(t) + £*{t))

I= IE' {sint+cost)dt =e'sint+C =xsi n{logx)+C

OR
Let i=j'cusx-l:ﬂ:-:2xdx
1-cosx

2sin Ei-sini Using cosC=cosD=2sin Sl sin B
= j 2 24y 2 2
in2 X . 2 A
1-1+2sin > and cosA=1=2sin 5

sina—x
=j 2 dx
. X
sin—

2

Isins—dsin® &
=j___.2 2 dx
. X
sin=

2

21. Wehave,l=

23. Let :=j

| Substitute x = 1, we get
[2 sin3A = 3sind = 4sin?4] ¢
i = 1==6A = A=-E

=3Idx-4_{ sini’z-‘dx
=3[dx-4 l'g“s”dx

=3Idx—2jdx+ EIcusxdx

=Idx+2jcusxdx =x+2sinx+C

j sin2xcos2x

9—cos® 2x

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

= T

—+C

I= —
\Illg_ tz 4 3

=T15in_1 [1:053 2x }vC

22. (i) Here, [xe*dx=x [e"-dx-| (if""jeud"}j’

-ji.e"dx

C=xe-et=et(x-1)
=Flx)

Now, ixe"dx:F{l]—Fl,’ﬂ}
=e{1~01:|~e”{0* 1)=0+1=1
(i) Wehave, J:Etanxxdx
=J-2tanxtanzxdx

=I2tanx (sec® x=1)dx

=2Itanx sec’ xdx-i_{tanxd‘x

b
=2[“"; xl-ﬂ-lugk‘osxl] = tan® x + 2 log |cos |

f e
i Now, Iitmax=F[1rf4J-Fl:ﬂ}

o

COs

=[tan2 %+ 2log E }-{l:an2 ﬂ+2lugl'casi.'.l|}

=[1+2I{:g%)—{0+2lﬂgi] =1+2{Ij5mgz]—a
=1-log2

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

By using partial fraction, we get

Ix-1 A B c

—Dx+2)x=3) x=1) (x+2) (x=3)
= 2x-1=Alx+2)(x-3)+Blx- 1ix-3)

+Clx - 1){x +2)

2-1=A1+2){1-3)



Substitute x = 3, we get
6-1=C(3-1)(3+2)

= 5=10C = C=%

Mow, substitute ¥ = =2, we get
-4-1=B{-2-1){-2-3)

T B=—%

g JI=-EJ-M-1 -EII+2 +EJ-x—3
1 1 1
=—Elug|tx =)= EIDE f(2c+ 2+ Elugj[x— 3)|+C
==loglx~1)'* ~logj(x+2)** +log|\{x=3)|+ C
=log|Vx=3|~log|x-11"*(x+ 2:”3| +C

og X3 +C
(x _1]11& [x+ 2]14"3

sin® x+cos® x d

2 2

24, Let =
jsin XCO5“ X

j{s.in2 :1:}3 +{E052Jt:|3 e
sin® x-cos” x
? xeos? x+m54x]

o j{sinzumsz x]{sin" H—sin

SIFI2 X- IIIISP' X

[ a3+b3-[a+b:|[r12 -ab+b2}and5|n X+C05 1-1}

_j' sin® x
= 3

Eﬂsﬂ x Ell'l.-z ICDSEI
3 dx+ I 7—dx 'j
5"1 XCO0s X

SIJ"I ACOs X sinzx-mszx

=jm2 xlx + I cot? xdx -jidx

= j[sec* x=1)dx+ j{cuseczx -1)dx— Iidx
= [sec’ xdc+ [cosec® xdx~3 [ dx

= I=tanx-cotx=3x+C

3
25. Leti=j{lx|+]x-1|+|x-2iildx

o
fla) = |l + |x = 1]+ |x- 2|

-“-[ [Hi (t+17

:;Whenﬂﬂ x<1, then

I =x-(x-1)-(x-2)=x-x+1-x+2=-x+3
éWhen 1= x< 2. then

Cf)=x (-1 - (x-2)=x+x-1-x+2=x+1
{ When 2= x <3, then
Cf=x+(x-1)+(x-2)=3x-3

=-x+3, 0=x<l
toflx)=q x+1, 1=x<2
3x=-3, 2=x<3

|
i=j{|x|+|x-1|+|x-2|}dx
o

1

2 3
P = I=j{—x+3]dx+j{x+1]dx+ J’ (3x—=3)dx
i 1 2

i}

NERTERTNCENCS

i 5 ] 5 39 19
'2*[4'2_ [2'} 374731373
i OR
Leti-j—d:r
(2x+1)
- Put2x= ::dx-f’-r-

t+1
; d
= j{nﬂ’- 4J [rm]ﬁ T

: =
i IF ﬂ=— It)=
: fl “1:'*”] PeT
1 e
“azean
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