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MATHEMATICS - Xl

" SMART ACHIEVERS

Nurturing Success...

Simplify and Using Standard Form NCERT

Q1.

Q2.
Q3.

Q4.

Q5.

Q6.

Q7.

Qs.

Q9.

Q10.

Q11.

Q12.

Q13.

Q14.

Q15.

Q16.

Q17.

Q1s.

Q19.

Q20.

Evaluate Ism X — cos X dx
sin® x cos? x

Evaluate j's.in‘1 cos x dx

Evaluate Imﬂ dx
sin® x

Cos 2X dx

Evaluate j
sin® x cos? x

Evaluate I de
sin? x

Evaluate dex
cos? x

Evaluate I /:—COSZX dx
+COS 2x

Evaluate Iﬁ
+COS2X

Evaluate _[sin(e") d(e)

_1dx

Evaluate _[ X

Evaluate Ixs - X +X 1 ax
x -1
sin4x

Evaluate
sin 2x

Evaluate [cosec’(3x +2) dx

Evaluate I0052x+25m X gy

cos’ x
Evaluate Sinixdx
1+ cosx
Evaluate [tan™ LS2X | gy
1+cos 2x

Evaluate f cot™ [M ) dx

1-cos2x

Evaluate | sin™ (ﬁ%)dx
+tan” x

Evaluate ‘[cos‘1 sinx dx

Evaluate jsin 3x sin2x dx
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Q21.
Q22.
Q23.
Q24.
Q25.

Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q35.

Q36.

Q37.
Q38.

Q39.

Q40.

Q41.

Q42.

Q43.

Q44.

Evaluate jcos 4x cos2x dx
Evaluate Icos 4x sin3x dx
Evaluate Isin 4xcos3x dx
Evaluate [sin?(2x + 5) dx
Evaluate [cos® x dx

Evaluatej 1+cos4x

cotx —tanx
Evaluate J' sindx 4.

COS 2x
Evaluate [SiN4X gy

sinx
Evaluate I dx

Ix+2-Jx+3

Evaluate [(x*+x* +1)d(x?)

Sec x

Evaluate f dx
secx + tanx
Evaluate _[ sin® xdx
Evaluate [—SINX gy
1+sinx
Evaluate [_C9SX gx
1+cos x
1
Evaluate _[—dx,
sin’ x cos’ x

If f/(x) = a sin x + b cos x and (0) = 4; f{0) = 3,f[§) = 5 find f{x):

If £(x) = 8x° — 2x, F(2) = 8, find‘f(x)
Iff(x)=x+b, f(1)=5, f(2)=
If F(x) = 3x2 _% and f(1)-= 0 find f(x).

Evaluate J'x—tl‘-—%d
X2 —x +

Evaluate [sin’(2x +1) dx

Evaluate I tan’ %dx
\I +Ccos2x

COS X —COS 2X
1-cosx

Evaluate

S"] X'COS X

13. Find f(x).
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Q45.

Q46.

Q47.
Q48.
Q49.

Q50.

Q51

Q52.

Q53.

Q54

Q55.

Q56

Q57

Q58

Q59

Q60

Q61.

Q62.

Q63

Q64

Q65

Q66

Q67

Evaluate_[ sina.xz—cosf‘;( dx
1-2sin® x cos” x

Evaluate _[tan‘1 1-sinx gy
1+sinx
Evaluate [tan'(secx + tan x) dx

Evaluate I(5X +3)J2x —1dx
Evaluate j(?x ~2)/3x +2 dx

Evaluate I 2+X+x2 + 2x -1
xX*(2+x)  (x +1)?

Evaluate I 2x+1 4
AJ3X +2

Evaluate j 8x +13 g

Jax +7

Evaluate j Ax+1) gy
\/Zx -1

Evaluate I 3X+95 gy

1/7){ +9

Evaluate j 23X gx

J1+3x
1

sin(x — a)cos(x — b)

Evaluate f

Evaluate I % dx
sin(x — a

Evaluate J' M dx
sinx

Evaluate _[tan(x — 0)tan(x + O)tan2x dx
Evaluate _[tan x tan2x tan3x dx
Evaluate _[cos X cos2xcos 3x dx

Evaluate Icost cos4x cosBx dx

Evaluate [€0S2X—cos2a .,
COS X — COS a

Evaluate Isin X -sin2x - sin 3x dx

sin(x — a)
Fvaluate ‘[ sin(x + a) dx

Evaluate J'Sini(x +a) gy
sin(x + b)
1

Evaluate
Isin (x —a) sin(x —b)
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Q68. Evaluate | 1
cos (x — a)cos(x —b)

Q69. Evaluate I 1
cos(x — a)sin(x — b)
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" SMART ACHIEVERS

Nurturing Success...

Nurturing Success...

MATHEMATICS - XIl | Simplify and Using Standard Form NCERT-Solution

Date: 19/10/2021

S1.
Given integral is jsm X - cos’ X dx

sin” x cos® x

dx

sin® x cos® x
J 2 2 dX—I 2 2
sin“ x cos” x sin“ x cos” x

Jsecx tan x dx - _[cosec xcotxdx =sec x +cosec x +C

S2. Givenintegralis _fs.in‘1 cos x dx

jsin“{sin[g—x]}dx= I[g—x)dx = gx—%2+c

2 + 3cos
Given integral is J‘%dx

S3.

.[2 dx+_[3008x

sin’ x sin’ x

dx = choseczx ax + _[ 3cot x cosec x dx

2 jcoseczx dx +3 _[cosec x cot x.dx

— 2cot x — 3cosec x + C

S4. cos 2x

Givenintegralis | —————dx
9 Ismz x cos® x

dx

j-cos2 X —sin%x
sin? x.cos? x

1 1
- dx
I(Sinzx coszx]

j‘cc-sec2 X dx — Isecz Xex = —cotx—tanx+ C

Zcosx
2 x

Given integralis j dx

j' 2 cosec X cot xadx

—2cosecx+C
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1-sinx
cos’ x

1 sinx
= I — = >— |dx
COS“ X Ccos“ X

_[ sec’xdx — I sec x tan xdx

S6. dx

Given integral is I

tanx—-secx+ C

S7. 7= “1 cos2x B _[ 2sin’ X 4
1+cost 2cos? x

jtan x dx = log(sec x) +C

Ss8. 2 _
I J1+0032xdx - J

dx

2cos’ x

jseczxdx =tanx +c¢

S9. ,
Given integralis jsm(e" ) d(e*)

Put =1t

jsin tdt = —cost+ C=—cos(e”) + C

3
$10. Given Integralis IX _1d
X

S11. 3 _x2 4y 1
Given integral is IX XX~ Ly

x -1

- Ix"'(x—1)+(x—1)dx

X —1
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,[(XZ + 1) (x —1) dx
X =1

3

I(x2+1)dx = %+X+C

S12. sin 4 x

Given integral is j dx

sin 2x

_ J-2 sin2x cos2x

: dx=2jcostdx=sin2x+C
sin2x

$13. Given integral is ICOSECz(?:X +2)dx

= —%cot(?;x +2)+C

S14. cos 2x + 2sin® x

Given integral is I 5 dx
cos” x

_ .2 .9
j-1 2sin x2+2sm xdx - _[ 1
CcoSs” X

Isec"’xdx =tanx+ C

S15. 1-cos® x
Given integralis [———— dx
1+ cosx

- J-(‘I —cos x)(1+cosx) dx

o~ = _[(1—cosx)dx

I1dx—Jcosxdx=x-sinx+C

S16. i
Given integral is Itan“ _Sig Y dx
14 cos 2x

2cos’ x
2

xdx=X—+C
Jrxax= 5

j‘tan‘1 (M]dx - _[tan*(tan X)dx

S17

" Given integral is J'cot‘1 _sin2x dx
1-cos 2x

_ J-COt_,[Zsm)I(Sosx]dx
2sin® x
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2
= Jcot”(cotx)dx = jx dx = %+C

S18

" Given integral is J sin™’ [m] dx

1+ tan? x

= J'sin‘1 sin2x dx = IZX dx =x2+C

$19. Given integral is [cos™ sinx dx

= jcos‘1cos[£—x]dx = J‘[E—x}dx =X ic
2 2

$20. Given integral is jsin 3x sin2x dx

1 j2 sin3x sin2x dx = 1 j(cosx — cos5x) dx
2 2

1sinx —isin5x +C
2 10

S21. Given integral is Icos 4x cos 2x dx

1 j2 cos4x cos2x dx = 1 _[(cos 6X + cos 2x)dx
2 2

isin 6x +1sin2x +C
12 4

$22. Given integral is Icos 4 x sin3x dx

1 j2 cos4xsindx dx = 1 _[(sin?x - sinx)dx
2 2

_—10037)( +1cosx +C
14

$23. Given integral is Isin 4 x.cos 3x dx

1 J2 sin4x cos3xdx = 1 I(sin?x +sinx) dx
2 2

icos?x alcosx +C
14 2
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S24. Gjven integral is _fsin2(2x +5)dx

J1 — €08 2(2x +5)

1 1
5 dx = §f1dx—§Icos(4x+10)dx

1)(—i'sin(4x+10)+C
2 8

25 Given integral is j0053 X dx

IcosSx + 3cos x dx = 1 jcos3x ax + E jcosx ax
4 4

4
= is.in3x +Esinx +C
12 4
S$26.
Given integral is IM dx
cotx —tanx
2 H H 2
_ J-ZCos 22)( co§x25|nxdx _ j3|n2x Ccos” 2x .
cos” X —sin” x cos 2X
1 .
= — [2sin2x cos2x dx = 1jsin4x A= s ax + C
2 2 8
527. sin 4x
Given integralis J. dx
Ccos 2x
= J-28|n2x cos 2X ax = 2 Isin 2xdx =—cos2x+ C
cos2x
$28. _rsin4x
Given integral is _f sin dx
_ ¢2sin2xcos2x , _ r4sinxcosXx cos2x
= j - dx = I - ax
sin x sin x
= QIZCOSZXCOSX dx = ZI(COSSX + cos x)dx
= 2{3'"3’( +sinx}+C
3 _
$29. 1 VX+2+4/x+3

dx [Rationalising]

) '[\/X+2—\/X+3X\JIX+2+\/X+3

_ J‘\/x+2+\/x+3dxz_
(x+2)-(x+3)

U(x +2)"%dx + I(x + 3)“2dx]

_ _{(X+2)3;2 +(X+3)3’f2

2 3/2 3/2
+c=——[(x+2)""+(x+3)""]+cC
3/2 3/2 ] 3[( ) ( 1
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S$30. . ) )
Given integral is j(x +x+1)d(x?)

Let x2=t

3 2 6 4
= (2 +t+nat = Lol itie=X X e
32 3 2

S31. sec x

sec x + tanx
_ J- sec x(sec x —tan x)
(sec x + tan x)(sec x — tan x)

dx

Given integral is j

_ J~sec2 x—secxtanx .
sec” x —tan® x

Iseczxdx—jsecxtanxdx =tan x—sec x + C

$32. 1 J.sina X dx

jSSinx—sin3x
4

dx

= l j35inxdx—ljsin3xdx
4 4

= l{—3(:r.':-sx + c0s 3x +C
4 3

S33. i
= J-1 +sinx =1

1+sinx & _j1dx I

ax
1+S|nx

_ _J~ 1-sinx y
(T« sin x)(1-sin x)

1-sin X4 1 sinx 1
=x=] =x—f|l =5 - : dx
cos’® x €OS“X COS X COS X
= X— _[(secz X —secx tanx)dx

= x—tan x + se¢ X+ C.

S34. —
_ j Cos X dx=j(1+cosx) 1dx
14+ C0OS X 14+ COS X

1

1
I1‘dx—fmdx=x— IEO‘X
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= x—l_[s,lec:"’ic;r'x:x—ltam(f2
2 2

X
c=x-tan—+c¢
2

2 1/2
S35. 1
. i d
Given integralis I—sinzx cosZx X
_sin® x +cos® x
= J' — >—dx
sin® x cos® x
1 1
= + dx
J{cos"'x sinzx)
= [sec?dx+ [cosec?x dx
=tanx—-cotx+ C
S36. f(x) = jf'(x)dx
= J(a sinx + bcosx)dx =—acos x+bsinx+c
Now, f(O)=—-acos0O+bsin0 +c¢ = =—-a+c=3 ... (D)
f[EJ=—acosE+bsin3+c =  pre=5 ... (ii)
2 2 2
f'(0)=asin0+bcosO — b=4 ... (iii)
From (i), (i) and (i) a=-2, b=4, c=1
f(x) = 2cos x +4 sin x + 1
$37. f(x) = [F(x)dx
4 2
= [(8x* - 2x)ax’= 8 _2X ¢
4 2
f(x) = 2x*=x*+ C
f(2)=32-4+C=8 = C=,-20
f(x)\="2x% — x2 — 20
S38. f(x) = [f(x)dx

2

o+ b) ax, = %+bx+c

Now,
1 .
f(1)=5+b+c=5 ... (i)

f(2)=2+2b+c=13 ... (i)
From (i) and (ii)
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S$39.

$40.  Given integral is J'

b= —, ¢c=-2
2
2
foy = 13X o
2 2
f(x) = jf'(x)dx

1l
—_—
=
w
>
N
|
><w| )
—
=3
1l
w
S
w| >,
—
|
N
|
X
> | =
N
S
+
O

= X +?+C
f(1)=1+1+C = 0=C+2 = C=-2
;3 1
fx) = X" +— -2
X
L’de
x?—x+1
- IX4+2X2+1_ j(x +1)% -
x? =X +1 X — X +A1

_ J-(x2+1—x)(x2+1+x)
(x* =x+1)

3 2

—+—+x+C
3

S41. Given integral is jsin3(2x +1) dx

_ J-35|n(2x+1);sm3(2x+1) dx

3% 1.
Z [sin(2x + Nax - " [sin(6x # 3)dx

_—Scos(zx +1) + icos(Eix +3)+C
8 24

42, . ) . _
Given integfalis _|‘tam‘1 1-cos2x 0
1+ COS 2X

jtan“ 2sin’® x
2 cos? x

dx = _[tan‘1 tan x dx

2

jxdx = %+C

dx = j(x2 + X+ 1)dx
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COS X — COS 2X

S$43.
iven i i dx
Given integral is J 1- cos x
_ j-cosx (2cos” x 1)dx _ j- (2cos® x —cos x 1)dx
1-cosx 1-cosx
- I—(2cosx +1) (cosx—1)dX = I(zcosx+1)dx
—(cosx —1)
= ZIcosxdx+ _f1dx =2sinx+x+C
S$44. in® 6
Givenintegral is j8"_1 2X A Cof X dx
sin‘ x cos® x
_ j(sinz x +cos” x)° - 3ssin® x cos® x(sin® x + cos® x) dx
sin’ x cos® x
[- a°+b’=(a+b)’=3ab(a+ b)]
_ Aain? 2
_ I1 ?szm xc;;)s XdX=I(.2 1 2 —3]dx
sin® x cos® x sin® x cos® x ‘
a2 2
- j'[s"? 2X A Coi X_ 3]dx = J‘{ssec2 X4+ cosec?x — 3)dx
sin® x cos® x
=tanx—-cotx—-3x+C
s4 sin® x — cos® x

5. . . .
Given integral is dx
9 j1—2$in2xc:os’"'x

j (sin* x + cos® x)(8in* x — cos* x)
(sin® x + cos? x)> = 2sin’ x cos® x

dx

B j(sin“ X 4+ cos* x)(sin® x + cos” x)(sin’.x — cos” x)
sin® x + cos* X

_[—cos 2x dx = —%sin 2x4 C

S46- Given integral is J'tan‘1 m dx
1+ sinx

1—cos[— —x] 2sin? [E—%J
B ]dx = '[tan‘1 d

X
20052(5—5}
4 2

N A

_[tan

=]

1+cos[——x

N

2
Itan“tan[i—inx = [[E—ijdx =Xy X i¢c
4 2 4 2 4" 4
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$47. Given integralis jtan“(sec X + tanx) dx

Cos x

. o 1—cos[£+x}
jtan‘1[1+s'ndex = j'tan‘1 z dx

I
f—
—
Q
3

jtam‘1 tam(E + i] dx
4 2

2
Tx+X 4c
4 4

I
e
L
LN
+
N | X
—
<

$48. Given integral is j(5x +3)4/2x — 1dx

Put5x+ 3= A@2x—1)+B
2A=5and —A+B=3

j[ (2x-1)+%] 2Xx <1.0x

= gj(zx 1 /2 gt j(zx 1)"2dlx
__4\52 _q\3/2
_ 5(2x 1; L1 2x 2 o
2 2x = 2 2% —
2 2
(2x —1)°/2

S (2x 2% C

$49. Given integral is j(?x —2)43x + 2 dx

Let 7x-2=ABx+2)+B
= A=Zand B=ﬂ
3 3

[%(3){ + 2)——] 3x + 2 dx
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S50

S51.

S§52.

" Given integralis I[

7 3/2 20 12
3j(3x+2) —?J.(3x+2) dx

_ 7 Gx+2P" 20 (3x 42
3 3><§ 3 §X3
2 2

%(3)( +2)°/2 —%(3;\( +2y¢24+¢C

2+ x4+ x%2  2x-1
+ ax
x?(2+x)  (x+1)7°

2+x)+x> 2x+2-3
2 + 2 d
X“(2 + x) (x+1)

J'izdx+J- 1 dx +2 ;dx—S
X 2+ X x+1

—1+Iog(2+X)+2log(x+1)+i+C
X X +1

Let2x+1=A(3x+2)+B
3A=2 and 2A+B=1

A=g and B-—1
3 3
2 1
—(3x+2)==
_ 3( +2)
3X+2
2 2(3x+2)* 1 (3x+2)/* Y C
3 3><§ 3 3><1
2 2
= i(3x+2)3"2 —3(3)(+2)1"2 +C
27 9
Given integral |s_[ X+19 d
X+7

Let8x+13=A(4x+7)+B
4A=8 and 7TA+B=13

1
j(x+1)2dx

3 - 2 1/2 1 —1/2
dx = 5j(:ax+2) dx—g_[(3x +2)72 dx
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A=2 and B=-1

J'M dx = 2[Jax+7 dx - [(4x +7) " dx
Jax +7
3/2 12 3/2 1/2
_ 2(4x+7:’3) _(4x+71) L C = (4x+7)""  (4x+7) LC
4 x — 4% — 3 2
2 2
S33.  Given integralis I\}i
Letx+1=A2x-1)+B
2A=1and-A+B=1
A=1andB=E
2 2
E(ZX 1)+E 12 o>
—dx—— 2x = 1) dx + = |(2x.=2)""* dx
= T 5 J@x-1 j( )
_ 1]'2
SRCAES KRS T
2 2x— 2 2% —
2 2
= 1(2x —1)%/2 +3(2x -N*pe
6 2
$54- Given mtegrallsj S o]
X+9

Let3x+ 5= A(7x + 9) + B
7A=3 and 9A+B=5

A= 3 and B= &
7 7
—(7)(+9)+§ 3 8
Tax = = [(7x +9)"dxi+ =[(7x +9) "/ dx
J7x+9 7 7
3f2 1/2
=§(7x+%) +§(7x+?‘) + C
7 7 x— 7 7 x—
2 2

= %(n +9)/% 4 g(u +9)2+C
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2 -3x
3%
Put2-3x=A(1+3x)+B
3A=-3 and A+B=2

S55. dx

Given integral is I

A=-1and B=3
I_(1+BX)+3

J1+3x

—(1+3x)*/? L 301+ 3x)'/2

3x§ 3x1
2 2

dx = — j(1 +3x)2dx + 3](1 +3x)7? dx

+C = "—92(1 +3x)%2 +2(1+3x)"2 + C

1
sin(x — a)cos(x — b)

S$56. Given integral is I

1 j cos(a — b)
cos(a — b) *sin(x — a)cos(x — b)

_ 1 J- cos{(x—b)—(x —a)} dx
cos(a—b) “sin(x — a)cos(x — b)

dx

1 ICOS(X — b)cos(x — a) +sin(x — a)sin(x — b)
cos(a-b) sin(x —a)cos(x — b)

1
= os@<h) j [cot(x — a) +tan(x — b)] dx

S [log sin(x— a) — log cos(x — b)] #:C

cos(a—b)
1 sin(x — a)
= ————log | ——— |+ C
cos(@—b) g [cos (x — b)]
S57. Givenintegralis j‘i
sin(xy=.a)
Letx—a=t
dx = dt
_ J~S|n(§+t) dt = Jsma COSt-‘f‘COSE smt“:ﬂl
sin't sint

Isin acottdt+ jcos adt
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sina_[cottdt+cosaf1dt

sinalog (sinf)+tcosa+ C

sin alog sin (x—a) + (x-a)cosa+ C

sin(x —a)

S38. Given integral is _[ - ax
sinx

sinxcosa —cosxsina
= _[ _ ax
SN X

Icosa dx — Jsina cot x dx

cosa_ﬁ dx —sina_[cotx dx
= x cosa-sina log(sinx) + C
§59. Given integralis jtan (x —8) tan (x + 6) tan 2x dx

As tan 2x = tan [(x = 0) + (x + 0)]

tan(x —0)+tan (x +0)

= tan 2x =
1—-tan(x—0)tan(x + 0)

= tan 2x —tan (x — 0) —tan (x + 6) = tan (x+0) tan (x — 0) tan 2x

[Itan2x - tan(x - 6) — tan(x + 6)Jdx
= %Iog(sec 2x) — log sec(x — 0)—=log sec(x + 0) + C
$60. Given integralis jtanx tan2x tan 3x:dx
As tan 3x = tan(2x + x)

tan2x +tanx
1—tan2xtan x

= tan.3x =

= tan 3x—tan 3xtan 2x tan x = tan 2x + tan x

= tan 3x —tan 2x —tan x = tan 3xtan 2x tanx

Hence jtan x tan 2x tan 3xdx =f(tan 3x —tan2x —tan x) dx

= Itan x tan 2x tan 3xdx = %Iog(sec 3x)— %Iog(sec 2x)—logsecx +C
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$61. Given integralis _fcosx cos2x cos 3x dx

1 2cos2x cosx)cos3xdx = 1 cos 33X + cos x)cos 3x dx
2 2

% J‘(z cos® 3x + 2cos 3x cos x) dx

% J'(‘I +COSBX + COS4X + Cos 2X ) dx

1[ sinBx sindx sin2x}
X + +C

— + +
4 6 4 2

§62. Given integralis _[cos 2x cos4x cos6x dx

$63. | ot

S64. ..

% j(2 coSs4x Cos2x)cosBx dx

% j(cos 6Xx + cos2x)cos6x dx

% j(ZCosz 6x + 2cos6x cos 2x)dx

% J'(‘I + €08 12X + cos8x + cos4x)dx

1 sin12x  sin 8x", 'sin4x
—|x+ + + +C
4 12 8 4

ax

7= jcos2x —C0S 20
COS X —COS O

2 4y 2 &
I = J(2cos X —-1)—(2cos® o 1)dx
COS X — COS &

_ Iz(cosz X —cos®o)
~ ) (cosx-cosa)

I= J2(cosx —cos ) (cos x +cosa)
- (cos x —cos )

I= I2(cosx +cos a)dx

I= 2](003 x)dx + cos ocjdx

I'= 2sinx+xcoso+C.

jsin xsin2xsin3xdx

= % [sinx(2sin2x sin3x) dx

dx

[ c0820 =2c0s’ 0 — 1]

[Multiply numerator & denominator by 2]

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 15



= % jsin x[cos(2x —3x) —cos(2x + 3x)dx [ cos(—x) =cos x|

=1 Jsin XGOS XX — _[sin X COs 5x dx
2 2

1 . 1 . : :
= 2 IQ sin x cos x dx — 2 j(2 sin x cos5x)dx [Multiply numerator & denominator by 2]

Y 1. _
=2 [sin2x dx - 4 [{sin(x + 5x) + sin(x - 5x)}ax

.+ 2sinx cosx =sin2xand
2sin AcosB =sin(A + B)+sin(A - B)
- [sin2x dx - 1 [[sin6x + sin(-4x)Jax
4 4
: —Ccos ax
_— jsin 2x dx — lJ‘(sin 6x —sin4x)dx [ _fSlﬂ ax dx = + C]
4 4 a
—Cc0s2x cosbx cos4x
= + - +C
8 24 16
S65. I= Ian(X ~a) gy
sin(x + a)
Put x+a=t
= Xx=t-a
= dx = dt

- j-sin(r —2a) dt
sint

I = IsintcosZa —costsinZa

, dt  [.sin(x-y)=sinx-cosy-cosx-siny|
sint

_ J-sintcosza i J-cosrsmza
sint sint

cos2a _[dt —sin2a _[cot tdt

tcos2a-sin2aln|sint{+C

(x +a)cos2a—sin2aln|sin(x +a)|+C

in(x +a)
n(x+>b)

Put x+b=t = dx=dt

S66. Given integral is I

dt

Isin(t+a—b)df _ J-sintcos(a—b)+costsin(a—b)
sint sint
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= cos(a-b) _[1 dt +sin(a-b) Icottdt

— tcos(a—b)+sin(a—b)logsint+C
= (x+b)cos(a—b)+sin(a—>b)logsin(x+b)+C

S67. Givenintegralis Isin ( ;sin( b)
X-—a X —

1 j- sin(a—b)
sin(a—-b) ‘sin(x—-a)sin(x - b)

j-sm[(x b) - (x —a)]
sm(a b) “sin(x —a)sin(x - b)

_ 1 Isin (x —b)cos (x —a)—cos(x —b)sin(x —a) dx
sin(a - b) sin(x —a)sin(x —b)

=1 —a)- _

TP [[cot (x — a) - cot (x — b)] dx

= _;[— log sin (x—b) +logsin(x—a)]+ C
sin(a - b)

- 1 log s?n(x—a)+
sin(a - b) sin(x — b)

S68. Gjven integral is j L ax
cos (x —a)cos(x — b)

— 1 _[ sin(a—~Db)
sin(a - b) “cos (x=a)cos(x —b)

- _ 1 Isin[(x—b)—(x—a)] dx
sin (a —b)*cos (x —a)cos (x — b)

_ 1 jsin(x—b)cos(x—a)—cos(x—b)sin(x—a) dx
sin(a - b) COs«{(X =a)cos (x — b)

¢ 1 ) _
e D) Itan (x <) *tan (x - a)] dx

_ 1 . _ _

= m[ log cos (x—b) + log cos (x—a)] + C

_ 1 log [cos(x—a)} . C

sin(a - b) cos (x — b)

$69. Given integralis j 1 dx

cos(x —a)sin(x — b)

1 j cos(a - b)
cos(a - b) “cos(x —a)sin(x — b)
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_ 1 jcos[(x -b)—(x - a)] dx

cos(a - b) “ cos(x —a)sin(x — b)
_ 1 j-cos(x — b)cos(x — a) + sin(x — b)sin(x — a) dx
cos(a - b) cos(x — a)sin(x — b)
-1 _ _
= cos@_b) j[cot(x b) + tan(x — a)] dx
S [log sin (x—b)—logcos (x—a)]+ C
cos(a - b)
= ; |og (M] + C
cos(a - b) cos (x —a)
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" SMART ACHIEVERS

Nurturing Success...

Nurturing Success...

MATHEMATICS - Xl | Substitution Based NCERT

Date: 19/10/2021
Q1. Evaluate Isin(ax + b)cos(ax + b)dx
Q2. Evaluate J.sin2 x cos® x dx
Q3. Evaluate [/sin2x cos2xdx

Q4. Evaluate I %dx

1x

Q5. Evaluate Ie
1+ x?

Q6. Evaluate _[(1+|°9X)2 dx
X

dx

Q7. Compute the Integral : _[Zx sin(x? +1)dx

Q8. Evalute Ide
3sin? x

Q9. Evaluate Isecz(7—4x)dx

Q10. Evaluate &dx
3+tan® x

dx
Evaluate | —9%X |
j\/x(1+«\jx)
Q12. Evaluate _[m/1+2x2dx

Q13. Evaluate [2COS2X + SECTX gy

Qil.

Q14. Evaluate _[ . :rot;g :c -

Q15. Evaluate j 2cos x —23!“" %
COS X + 2SINX

Q16. Evaluate_[ °°52";‘x+21 dx
X +SINZLX + 42X

Q17. Evaluate j %dx
+ X

Q18. Evaluate j': +1 ax
+ X

Q19. Evaluate [3S€¢XcosecXx
log tan x

Q20. Evaluate I% dx

Q21. Evaluate I%dx
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Q22.

Q23.

Q24.

Q25.

Q26.

Q27.

Q28.
Q29.
Q30.

Q31.

Q32.

Q33.

Q34.

Q35.

Q36.

Q37.

Q3s.

Q39.

Q40.

Q41.

Q42.

Q43.

Q44

Evaluate Im—oudx
x +logsin x

Evaluate _[ sec”* x tan x dx.

Evaluate [ 1+C€OSX
(x + sinx)

Evaluate _[ 1+ sinx dx

\JX —COS X

Evaluate f (1++x)* dx
X

Evaluate Im (1+ tanx ) dx
Evaluate Ie"‘cosecz (2e ™ + 5) dx
Evaluate Ix“ sinx* dx

Evaluate I % dx

dx
1- x*(2 +3sin" x)

Evaluate j'
\/

Evaluate Isin(2+3|ogx) dx
X

Evaluate IM dx
1+ x

Evaluate Iw dx
1+ X

Evaluate f cosVx
Jx

Jx Jx
Evaluate I% dx
X

Evaluate Ix3 sin(x*+1) dx

Evaluate j' _Ntanx. | g
sinxcosx

Evaluate [{f(ax +b)}"f'(ax +b) dx

Evaluate j de
Jx

Evaluate [XSin'(x*)
I J1-x*

Evaluate _[e°°32" sin2x dx

. Evaluate Ilogx sin[1+ (log x)*] 4
X

Evaluate I cosec x log(cosec x — cot x) dx
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Q45.

Q46.

Q47.

Q4s.

Q49.

Q50.

Q51.

Q52.

Q53.

Q54.

Q55.

Q56.

Q57.

Q58.

Q59.

Q60.

Q61.

Q62.

Q63.

Q64.

Q65.

Q66.

Q67.

Evaluate I cosec?(log X) gy
%

Evaluate j (X +1)(x +logx)* 4,
X

Evaluate I m dx
1+ x?

Evaluate IM
cos?(xe*)

Evaluate I x%e* cos(2e*’ )dx

Evaluate I T dx
2+3x

Evaluate I(x"’ -1)"* x%dx

5 ax

Evaluate _[(4x +2Wx* + x +1dx

Evaluate jmdx, m>0

Evaluate I1 X
+

Evaluate j(ax + b)*dx

Evaluate f e—dx
e +e

Evaluate _[ 2* dx

Evaluate I %dx

Evaluate I sinvx .
VX

Evaluate Icos4x — COS2X gy
sindx —sin2x

Evaluate _[ Sec x dx

log(sec x + tanx)

dx

Evaluate _[1+1 —

Evaluate I ;-dx
e +e

Zcosx—3sinxdx
6cos x +4sinx

Evaluate

Evaluate *{ sec xlog(sec x + tan x)dx

Evaluate Is"”““ x) (%de
x2 +

Evaluate j‘% dx
sin®(xe
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Q68.

Q609.

Q70.

Q71.

Q72.

Q73.

Q74.

Q75.

Q76.

Q77.

Q78.

Q79.

Qso0.

Qs1.

Q82.

Q83.

Qsa4.
QsSs.

Q86.

Qs87.

Evaluate Iiz cos? [1j dx
% X

Evaluate I Iog(‘l + %)
x(1+ x)

Evaluate j‘(tan ; ts‘;eczzz ’;2 dx
a+ btan’x

dx

Evaluate _[ 7dx
b + ce*

X +1
Evaluate Im dx

Evaluate j‘% dx
og tan x

Evaluate _|'t.em3 x sec® x dx

Evaluate J‘cos_xd
sin x

Evaluate _[ sm2):
a’sin® x + b?cos? x

Evaluate j 2x sec’(x? + 3)tan(x? +3)dx

Evaluate [ X" +e" g
x° +e”

Evaluate Im dx

Evaluate IS'" X dx
cos’® x

Evaluate _[ sin 2x

sinx -7 Jsin (x +7

Evaluate jsec‘”’"’ x cosec?’® x dx

Evaluate J‘ 1 dx
sin® x cos® x

Evaluate Itan“ x dx

Evaluate jcot“ x dx

Evaluate J'a( 1):( 2 dx
x X +
sin2x

Evaluate I(a b oos x)

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 4



Nurturing Success...

MATHEMATICS - XIl | Substitution Based NCERT-Solution

S1.

S2.

S3.

S4.

S5.

Date: 19/10/2021
Put sin (ax + b) =t so that a cos (ax + b) dx = dt
Le. cos (ax + b) dx = 1 dt.
a

a1, 1P 1,
I= _[t-—dt=—-—+c=—sm (ax +b)+c
a a 2 2a

Put sin x = f so that cos x dx = df
I= Isin2x-coszx-cosxdx= jt2(1—t2)dt

3 3 s
= f(fg—t4)dt=t__t_+0:3'n X _sin® x
3 5 3 5

Put sin 2x = fso that 2 cos 2x dx = dtie. cos 2x dx = %dt.

[sin2x cos2x dx = J\/?%dtzgj‘t”zdt
3/2
= % ;!2 +c=%1‘3’r2 +C =%(sin2x)3"2 +c

Put x>=tfsothat2xdx=dt, xdx= % at.

1
—dl t
| X dx = J’2I 1[9“0& ~° +c——1—1;+c=— F+C
e” e 2 2 (-1 2.e 2¢e”
etan”x
Given Integral is dx
9 I1+x2
Putting tan'x =t
1
= 5 dx = dt
1+ x
We get jewn : dx = Ie’dt
1+ x?
= e +C [ je"dx — " +C]
= etan"x+c
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S6.

2
Given integral is jwdx
X

Putting 1T+logx=t
1
= —dx = dt
X
2
We get jmdx = [t
X
3 3
= t_+C = m.kc
3 3
S$7. Put xX*+1=t
so that 2x dx = dt.
ijsin(xz +1)dx =
S8.
I= jzc_"ix dx
3sin® x
Let sin x =t
cos x dx =dt
=2+
I=j2d:-3 ot _ 2.t
3t £ 32+
= __2 +C
3sinx
59 Given integralis [sec?(7 - 4x)dx
= EM+ C
4
4
S$10. 2
Given integral is J‘-Ssetcifdx
+tan? x
Put tanx =t
= sec?x dx =dt
2
We get Iﬂdx = j ot
3 +tan? x 3412
-] ot
(J3) +1t°

Isintdt=—cost+c = —cos(x* +1)+c¢

_2+C
3t

[ Isecz axdx = tanax + C}
a
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= itan‘1 tlic [J’ 2dx - =1tan‘1£+C}
J3 a’+x* a a

1 tanx
= —tan'| —= |+C
7o)

S11

" 1 . dx
Put J/x =tsothat ——dx =dtf ji.e.— = 2dt.
24/x Jx
dt 1
I= |2—=2|—-dt=2log|1+t|+cC
-[ 1+t -[1+t 9| |
= 2log|1++/x |+¢
s12. 1
Put 1+ 2x? = tsothatdx dx=dtie. xdx = Zdt
2 a1
[xv1+2x?dx = [VE=-=— ["dt
4 4
3/2
N P LI
43/2 6
= 1(1+2x2)3’r2+c
6
s13. = _ r2c0s2x + sec’ x
Given integralis [
sin2x +tanx -5
Put sin2x+tanx-5=1t
(2cos 2x + sec? x)dx = dt
= I%dt =log t+ C = log (sin 2x +.tanx — 5) + C
S14.
Given integral is j i L S

X/+log sec x

Put x+logsecx =t

(1+ 1 -secxtanx]dx =dt = (1+tanx)dx=dt
secx _

I%dt =logt+ C=log (x+ log secx) + C

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 3



S15.

S16.

S17.

S18.

S19.

: . . 2cosx —sinx
Given integral is j —— dx
COS X + 2sin x

Put cos x + 2sin x =t
(2cos x — sin x)dx = df
= I%O‘f =logt+ C=log (2sin x+cos x) + C
CoS2X + X + 1

Given integralisf R — dx
X* +sin2x +2x

Put XX+sin2x+2x=1t

(2x + 2cos 2x + 2)dx = dt

1 1 1 1
= —|-dt = —logt+ C= —log(x?+ sin 2x+ 2x) + C
2'[1‘ 2 9 2 9 )
Given integral is Imdx
X + COS X
Put X+cosx=t

(1 —sin x)dx = dt

= j%dt =log t+ C=log (x +'cos X) + C

Given integral is _[ex 1
e + X

Put e+x=t

(e + 1)dx = dt

= j%dt =logt+ C=log (e* + %)+ C
Given integral is Isecx cosec X dx
log tan x

Put log tan x = ¢

x sec’x dx =dt = sec xcosec x dx = dt

tan x

= j.%df =logt+ C=log (logtan x) + C
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$20. sec x tanx

Given integral is Iﬁ dx
secx +

Put 3secx+5=1t

3sec x tan x dx = dt

11 1 1
= —|-df = —logt+ C= —log(3secx+5)+ C
3Jt 3109 3 log( )
S21. 1-tanx
Given integral is I— dx
1+ tanx
_ _[COSX_S!nde
COoS X +sinx
Put cosx+sinx=t

(cos x — sin x)dx = dt
= I%df =log t+ C = log(cosx + sinx) + C

S§22. Putx + log sin x =t

so that [1+$cosx]dx = dtie. (1+cotx)dx=dtf
inx

I= I?zlog|t|+c=log|x+logsinx|+c

$23. I= J‘sec2 x-sec’ x-tanxdx = J(1 +tan® x)tan x se¢” X dx

= I(tanx +tan® x)sec® x dx.

Put tan x = t so that sec? x dx = dt,

2 4 2 4
= I(t+t3)dt=t—+t—+c=tan § dn_ x
2 4 2 4

S24. Given integral is jcosecx log(cosec x — cot x).dx

Put log«(cosec x — cot x) =t

dt-. = cosec x dx = dt

— cosec x.cot x + cosec’x dx
cosec x — cot x

2
o C = %[Iog(cosec x — cot x)]’2 +C

- jtdt
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§25. = . 1+ cos X

Givenintegralis [ ————=~ _dx
J I(x + sinx)°
Put x+sinx=tf = (1+cosx)dx=dt
= d_:f = _inrC = _;24.
t 2t 2(x +sinx)
S26. .
Given integral is J‘w dx
Jx —cos x
Put Xx—cosx=t
(1 + sin x)dx = dt
—1+1
2
=J‘ﬁ=t =2Jt +C=2/x-cosx +C
Jt A +1
2
S27.
(1+Vx)*
Given integral is
g _[ Jx
1
Put 1+x =t = ——dx=dt
24/x
=2ﬁ2t-—ﬁ+ =§1+f¥+c
$28. .. . . )
Given integral is fdtanx (1+tan®x) dx
= J-\ltanx sec’x dx
Put tanx=t
sec? x dx = dt
\/_ t3.f2 2
= dt = — +C= —(tanx)*?+ C
j 3/2 3( )
$29. Given integral is Ie"‘cosecz (2e™ +5) dx
Put 20+ 5=t
—2e>* dx = dt

=—1kmm%m=1mu+c=lmw€ua+c
2 2 2
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S$30.

S31.

S§32.

S33.

S$34.

S35.

Given integral is Ixs sin x* dx

Put xt=t = 4Edx=dt
1 1 1
= —Ismtdt = -——cost+C=—-—cosx*+C
4 4 4
Given integral is J‘w dx
X +Ccos“ x
Put X+cos?x=t

(1—2sinxcos x)dx=dt = (1-sin2x)dx=dt

f%dt =log t+ C=log (x + cos’ x) + C

dx
1-x%(2 +3sin"x)

Given integral is _[

3
Put 2+3sin'x=t = dx =dt
J1-x?
1 cdt 1 1 .
= _|—=—logt+ C= —log (2 + 3sin"l.x) + C
315 = 3"0 399 ( )

sin(2 + 3log x) dx

Given integral is _[

X
3
Put 2+3logx=t = —dx=dt
X
1 (.. 1 1
= —Ismtdt = ——cost+C 5'——cos(2+3logx)+C
3 3 3
Ay .,2
Given integralis J‘M—) dx
1+ X
Put tan (@)=t = 2 _dx=adt
+ X
-1 2\12
= Djtat = Mfyo = tan WOF L ¢
2 4 4

: -1
sin(tan™ x) dx

Given integral is _" T
+ X
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S$36.

S37.

S38.

S$39.

$40.

dx

Put tan'(x) =t = 5 =dt
1+ X
_[sint dt = —cost+ C=—cos (tan"' x) + C
Given integral is ICOS\/_
7
1
Put Jx =t > ——dx =dt
2./x
= 2[costdt =2sint+C=2sinVx +C
oV N
Given integral is _[ w\/_se dx
Put e =t = 1 o gx =gt

2/x

2jcosrdr =2sint+C=2sine’ +C

Given integral is Ixa sin(x* +1) dx

Put x4+1=t = 4xdx=dt

= 1jsintdr = -1cos(x4+ 1)%C
4 4

2
7= J-Sin\/xtanx dxm I\/tanx -sec? x dx = _[ secr X dx
. coS2 ¥ tan x Jtan x
COoS X
Put tan x = t so that sec?x dx = dt.
—1+1
2dt (- - 2t 24/t
I= t = =——%Cc= +c= anx +c¢
J j _1+1 1/2
2

Given integral is j{f(ax + b)}” f'(ax + b) dx

Put lax+ b)=t = af'(ax+ b)dx=dt
n+1
— 1jlm dt = t +
a a(n+1)
{f(ax + b)} L
an+1)
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S41.

S42.

S$43.

S44.

$45.

$46.

S47.

o . sec?/x
Given integral is IT dx
X

A

Put x =t = dx = dt
2/x
= 2[sec’tdt = 2tant+ C=2tan Vx +C
L1,
Given integral is I%(i) dx
- X
Put sin-'(x?) = ¢ 2X_ dx = dt

J1=x*

Ltat = 1ric = [sin" O, ¢
2 4

4

Given integral is Ie““z" sin2x dx

Put cos?’x=t = -2sinxcosxdx=dt = sin2xdx=-dt
= _Ierdt=—e‘+C=—e°°92X+C

Put (log X)? = t so that @dx — dt f.e."’%dx - %dt

I= %Isinm +t)dt = —%cos(‘l wh) +c

= —%003{1 +(log X)*}+c

Put log x = t so that 1 dx = dt
X

I= jcosecz tdt=—cott+c=-cot(logx)+c

Put x + log x = t so that (1+l)dx =dt i.e. wdx =dtf .
X X

I= Itzdt=%t3+c=-%(x+logx)3 +c

Put tan™" X = t so that dx =dt

1+ x?

t 1
_ 2 _ _ =1 3
I= Itdt—§+c—g(tan Xy +c
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$48. Put xe* =tsothat (x e+ e) dx =dtie. e (1 + x) dx = dt.

I= I dt2 = jsecztdrztant+c=tan(xe")+c
cos“t

$49, s s ) 3 1
Put e =t sothat 3x%e" dx =dt i.e. x’e* dx =§dt.
= 1_[00321‘0'1‘ = Tsin2t +C= 1Sin(29"3 )+cC
3 3 2 6
S50 x?
" Let I=[———dx
(2+3x7)
Put2 + 3x*=tsothat 9x2 dx = df i.e. x2dx = %dt
! ot
— —3+1
1= =1jt-3dt LI
t 9 9 (-3+1)
I S N B
(-2) 18 (2 +3x°)?
S51. | ot I= j(x3 -1 x°. x*dx
1
Put xX*—1=tsothat 3x* dx =dtie. x3dx = gdt. Also x¥=.f+ 1
I= jt”3(t +1)1dr = 1j(t‘”3 + ")t
3 3
T3 413
= 1{ LAS)! }Lc:ltm + e
317/3 4/3 7 4
3 _1(x3 _1)?!3 +1(X3 _1)41’3 iy,
7 4
§52. _ X2
Given integral ISJ. —ax
14+ %
Putting T+x=t
= 3x% dx = dt
= X2 dx = ﬂ
3
x? 1 cdt
Weget |——dx = —|—
gt | 307
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1log|t|+C { J.%:Iog|x|+c}
3 X

%Iog|1+x3|+C

S53. byt x2 + x + 1 = tso that (2x + 1) dx = dt

I= 2[Vx?+x+1(2x + )dx = 2 [Vt ot
]

t3.|’2 4 4
= 2Ir112df=2 te=—t?re=o(X2+x+ 102 +c
3/2 3 3
> [ 9
et I= x(logx)™
Put log x = t so that %dx =dt

1-m 1-m
I= f—mtz Jt‘mdt:t—+c=M+c

1-m 1-m
S55. I'= [(ax+b)’dx
Let t= ax+b>b
dt
—_ = a
dx
= ﬂ = dx
a
3 4
= t_dt = 1t_+C
a a4
4
_ (ax+Db) L C
4a
S56. 2x —2x
. . e’ —-e
Given Integralis dx
g Ie2x +e—2x
Putting e +e =t
= (2e* -2 )dx = dt [ i(e‘“) = aea"}
dx
(e —-e?)dx = %
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e’ —e ™ 1 cdt
We get ——adx = — | —
g Ie” +e ¥ 2 I t
= 1Iog|t‘\+C
2
= 1Iog|e”‘ +e?|+C
2
S57. |et X = ¢
Taking log both sides
xlog2=logt
- (log2) dx = %dt
[= (Adt
[Iogz
[t
log2
= L+ C= 2 +C
log 2 log2
$58. The differentiation of log(sin x) is tanx, which exists in denoeminator. So solve by substitution
method.
Given integral is jwdx
tan x
Putting log sin x = ¢
= _L'cosxdx =.at
sin x
= cot xdx s dt
= ! dx = dt [ Isinxdx = —cosx+C]
tan x
log(sin x)
We get ———~dx = |tdt
g I tan x J.
2
= t—+C
2
(log sin x)?

= 095MX) ¢
2
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$59. :
Given integral is jsm\/; dx
Jx
Put Jx =t
= de = dt
2x
N A ax =24t
Jx
We get _‘.S'n\/;dx =2 Isintdt
Jx
=—-2cost+C [ Isinxdx:—cosx+C]
=—2cosy/x +C
S60. B
Given integral is _"0954)( CF’SZX dx
sin4x — sin2x
: [4x +2x) . {4)( —2X]
-2sin sin
_ I 2 2 »
[4x + 2x] . (4x - 2x]
2cos sin
2 2
= —[tan3x dx = - %Iog(sec 3x) + C
S61.
Given integral is j SecX
log(sec x + tan x)
Put log(sec x+tanx) =t
2
_ secx tanx +sec de = df "% sec x dx = dt
sec X + tan x
= J‘%dt =logt+ C=logleg(secx+tanx)+ C
$62. .
. . W% — dx
Given integral is J1 —dx _[ex e
Put e+1=t
e“dx = dt

= j%dt =log t+ C = log(e* +1) + C
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S$63.

S64.

S65.

$66.

S67.

N . e —e”
Given integral is J‘ﬁ dx
e" +e
Put er+ter=1

(ex—eNdx = dt

= j%dt =log t+ C=log(e*+ &) + C

Put6cosx+4sinx=t
so that (-6 sin x + 4 cos x) dx =dti.e. (2 cos x =3 sin x) dx = % dt.

1dt

29 4
I= j%:ij?dr

%Iog|r|+c'=%|og|ecosx+4sinx|+c‘

1 . 1
Elog|23mx+3cosx|+c, where ¢ = ¢' + . log 2.

Put log (sec x + tan x) =

so that S (sec xtan x + sec? x) dx = dt i.e., sec x dx = dt.
sec x + tanx

t? 1
I= jtdt=?+c=§[log(secx +tanx)P +c¢

2
Given integralis [5" """ (xzil dx

X +1
2
Put x+tan'x=t = [1+ 21 ]dx=dt = (X2+2de=dt
X +1 X +1
t (x+tan~" x)
=J.5tdt= 5 Lo "L
log, 5 log, 5
Given integral is I(X:i
sin“(xe™*)
Put xe*=t = (e"+ xe"dx = dt

= Is':tzt = [cosec®tdt =-cott+ C= - cot (xe") + C
i
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S68.

Given integral is j'izcos2 (1) dx
X X

Put 1=t = —izdx=dt
X X

~[cos?tdt = —j% ot

1 j1 dt jcoszt dt = —t—sin2t+C
2 2 2 4

= —i——sin[E]+C
2X X
$69. 1
Iog[1 - —J
Given integral is j—x
x(1+ x)
Put Iog[1+1] =t = ! -(_—;lex =dt
X ‘I+1 X
X
—-dx  _ dt
x(1+ x)
—t? -1 2
= ~ [tat = - - 7[Iog[1+%ﬂ +C
S§70. 2
. , . tan x sec” x
Given integral is
g I(a + btan® x)?
Put a+btan’x=t
2btan xsec? x dx = dt — <tanxsec?xdx= 2—1bdt
1 1 -1
— |5dth= — + C
= 2b 2 2bt
= . —+C
2b(a + btan® x)
S71. a
Given integral is J' dx
b + ce”
= I alf_ dx
be™+c

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 15



S§72.

S§73.

S74.

S75.

Put

Given integral is j' (
X

Put
Hence

Given integral is II

Put

=

be*+c¢c=1t

—-be*dx=dt = e*dx= %dt

-a 1
b I

(x + log x)

-a -a
= — logt+c=— log (be*+c)+C
5 log 5 109 )

X +1
X +logx)

=t = (1+1]dx =dt
X

1 dx 1
T+— e = |7 =1 = |
'[[ ’ ] (x + logx) Itdt ogft+C=log (x+logx)+C

X

cosec X
ogtanx/2
log tan = = ¢ ‘sec?(x/2)~dx = dt
2 tanx/2 2
1
= - dx =dt
2sin x/2 cos x/2

J'% dt

= cosec x dx = dt

=log t+ C = log (log tan x/2).+ C

Given integral is jtan3 x sec’® x dx

-

=

Putsec x =t

= sec x tan x.dx

jtan2 x sec’ x.(sec x tan x) dx

I(seczx ~ 1) sec® x (sec x tan x).dx

dt

j(t2 )t dt = j(r“ 3 dt

5 3 5 3
=f__f_+C=SECX_SeCX+C
5 3 5 3
5 4
I= J’CC’_S de:jco_s X . cos x dx
SinXx sin X
2 ,\2 Cain? v)\2
= I(CO.S—)()'COSXC!X=IM'COSXdX
sinx sinx
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Put sin x = f so that cos x dx = dt.

2 2, 44
¢ J1—2f +t dt

1= [U=EPg
t

2 4

1 , £t
j?dt—2jtdt+jt dt=log|t|-2:—+-+c

. . 1 .
log | sin x | —sin? x+zsm“ X+cC

§76. Put a?sin’x + b2 cos? x =t

2a% sin x cos x + 2b?cos x (— sin x) dx = dt

= Zsinxcosxdx=%f.e. sin2x dx = 2dt :
a -b a -b
11
1= e
= fdt LI |t|+c
a —b2 &b O

~log| a®sin® x + b? cos® x | +¢

a2

$77. I= _[2)( sec’®(x* + 3)tan(x® + 8)dx
= jsecz(x2 +3)-2x sec(x%+ 3)tan(x” + 3)dx
Put sec (x> + 3) = t so that 2x sec (x? + 3).tan (3® + 3) dx = dt.

I= jtzdtzlﬁ +c=1sec3(x2 +3)+cC
3 3

$78. Putx® +eX =t.

dtie.(x*"+e dx = 4
e

sothat (ex®" +e")dx

I= Ie = j =—log|t|+c=—log|Xx® +e"|+c.
e e
S79. 1 sec? x
I= dx =
j\/sinax jxjtan X
5~ cos*
cos® x

Put tan x =t so that sec? x dx = dt.
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t 3!2dt

1= | o= jrra=tn g

1(.—‘1:’2 2 2
+C=——F=+C=-

-1/2 Jt Jtanx

+C.

dx

S80. Given integral is j
cos® x

-4 4
sin® x /cos” x
j / dx

y . divided by cos* x Nr and Dr
cos® x /cos* x

= jtan4 x sec’ dx = J‘tan4 x(1+tan®x) sec? x dx

Puttanx=t = sec®xdx= dt

- [ta+eydt = [t + %) at
5 T 5 7
- t_+t_+C=tanx+tanx+C
7 5 7
S81. Gjven integralis j Sin 2x dx
. T . T
sin| x ——|[sin| x +—
(=5 )onlx+3)
Put sin? x — sin® = = ¢
3
= 2 sin x cos x dx = dt
= sin 2x dx = dt
dt _ . 2 . 2
= J.T_ log t+ C .= !log (sin” x — sin“ n/3)+ C

= Iogsin(x +%J sin [x _E] +C

— Iogsin[x+£]+Iogsin[x—EJ+C
3 3

$82. Given integral is jsec“”‘ x cosec®® x dx

1
I 4/3 ..8/3 dx
cos " XsInTTX

4
f tse"j,sx dx Divided by cos* x Nr and Dr.
an X

dx

(1+tan® x) sec® x
I tan®/® x
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Puttanx=t = sec’xdx= dt

j:—f: dt = [t°° dt+ [t*° at

= ir“%sr‘“ +C = %tan‘5’3x+3tan”sx+c

$83. Given integralis _[ L dx
\Jsin® x cos® x
= j L dx
sin®/? x cos®/? x
4
= [2=2 7 dx divided by cos* x Nf:and Dr
tan®? x
2 2
- I(1 + tan :2 sec” x dx
tan®/? x
Puttanx=t = sec’xdx=dt
1+t - _3/2 | g2
= IP*’Z dt = [(t22 +£/2)dt
-2 -2 2 3/2
= —+——+C = ———+—(tanx)""" +C
Jt o 3/2 Jtanx
$84. Given integralis Itan“ X dx
- _[tanz x tan’x dx = _[tan"’ x (sec® x'< H)dx
= _[tanz x'sec”x dx — J‘taln2 X dx
= jtanz x sec’ x dx — J‘(sec2 x 1) dx
Puttan x=t = sec?Xidx = dtin First Integration
= jr2 dt — I(secz)(—1) dx
t° 3
= E—(tanx—x)+C - lan x —tanx+x+C
$85. Given integralis J‘ccat4 X dx
= [cot® x cot* x dx = [(cosec’x — 1) cot? x dx
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= J'coseczx cot? x dx — J.c':)t2 X dx

= jcosec"’x cot? x dx — _[(cosec"’x —1) dx

Putcotx=t = —cosec? x dx = dtin First Integral

— —jtz dt—j(coseczx—ﬂ dx
£ t
j—g—(—cotx—x)+c = —§+(cotx+x)+C
1
= —gcot3x+cotx+x+C
$86. Given integralis | ! dx
Yx =1 (x +2)°
1 _ 1
- J.:(13 G’X_J‘x13'“1 *
A X~ 2)8 X + 2)?
\j(x+2] (x +2) {x 2] (x+2)
Put X_1=f 1— CH = 3 > dx =dt
X +2 X+2 (x +2)
-%4-1 _ 14
= 1Idt =11 +C—41‘1”+c=i Sl
3 Jale 3_§+1 3 x+2
4
S87. Givenintegralis_[ Sin 2x > dx
(a+ b cos x)
_ IZsinxcosx

(a + b cos x)?

Puta+bcosx=t

dt'and cos x = t—Ta

= — b sin x dx

-2¢1(t-a -2 41 a
el N k=N PR | L P
= bjtz[ bj b2 J.(_t t?]

-2 a -2 a
—|logt+=|= —|log(a+bcos x)+—— |+ C
bz{ 9 t] bz{ 9 ) a+ b cos x
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Nurturing Success...

MATHEMATICS - Xl

Indifinite Integral L Q-1 NCERT

" SMART ACHIEVERS

Nurturing Success...

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Qs.

Q9.

Q10.

Q11.

Q12.

Q13.

Q14.

Q15.

Q16.

Q17.

Q1s.

Q19.

Q20.

dx
x? -4
dx
4+ 9x?

Evaluate

Evaluate

Evaluate 179
—9x

Write the value of j

x? +16'

1
6x +10

1
4x* - 4x +3

;
2x% + x -1

Evaluate Ig -
x? +

Evaluate j'

Evaluate J' dx

Evaluate j 1'; 0 dx
3x2+13x —

Evaluate J‘+ dx

x> +6x +13

Evaluate j cos x dx

sinx +4sinx +5

Evaluate ‘[ 1

3 dx
x[6(logx)* +7logx +2]

Evaluate I 5X 5 dx
e’ +5e* +

x dx

Evaluate j—1
x*—x?+

Evaluate I TR 2x 3 dx

X
dx
x* —18x* ¥ 11
Evaluate I e’ dx
(1+e*)(2 +e*)
—,% dx
2x*+6x +5
Evaluate I—X (x* +4) 4y
(x% + 4)
5x -2
1+ 2x + 3x?

xX+3
x2-2x -5

Evaluate _[

Evaluate j

Evaluate _[

Evaluate _[ dx

Date: 19/10/2021
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Q21.

Q22.

Q23.

Q24.

Q25.

Q26.

Q27.

Q28.

Q29.

Q30.

Evaluate j ;1 3 dx
X +

Evaluate I% dx
x? +3x

Evaluate j‘% dx
X°+3x +

Evaluate I—z dx

x“+6x-12
Icosx
cos3x
(x -1)?
x*+2x+2

Evaluate dx

Evaluate |_ dx

Evaluate I%’IG dx
x? -Bx +

Evaluate I%dx
x% +3x +

Evaluate_[ 1 ix de
3x% +4x +

Evaluate Ix +X +2x +1 gy

x2—x +1
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Nurturing Success...

MATHEMATICS - XIl |

" SMART ACHIEVERS

Nurturing Success...

Indifinite Integral L Q-1 NCERT-Solution

Date: 19/10/2021

S1. dx
Given integral is Ig > 2
X J—
S2.
Given integral |sJ' 9
4 +9x?
S3.
dx
Given integral is IW
S4. Givenintegralis

ax
J‘x2+1l’:‘>

2
1 dx 1 1 X~3
—— = = log +C
gsz—i 9 9.2 x+2
9 3
ilog 3x -2 + 0
12 3x+2
1 ax =1J- ax
9l . 4 9/ [2]2
9 X + g
1 X tan [L] = Ltant [3—"]+c
9 2 2/3 6 2
3
4 X
1.4 dx 1. dx x10 1 3
86 - ol 09 [4]'09 g |*¢
— — X 4) _g2 2| 2 T _x
o (3] 3) \3
1 T o 4 + 3x 4+ C
24 4 — 3x
=j dx
x% +(4)
= ltan X ic [I zdx 2=1t "X+C]
4 4 x’+a’ a a
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1

S5. Givenintegralisj 5 dx
9x° +6x +10
1 1 1 1
= _ dx = — dx
9 X2+EX+E gsz+gx+1 1+E
359 379 9 9
1 1 p 1 1,  4f3x+1
= [ ' gy =_"tanIx+—| = ~tan C
gf v L [3]9[3]
(X-I-g] +1
. . . 1
$6. Givenintegralis d
g J‘4)(2—4;(-4-3 *
1 1 1 1
= _— dx = — dx
4 X2—X+§ 4J‘2_x+1_1+§
4 4 4
1
1 1 1 1 - X_E
=1 dx = —- tan1[ J+
PN EN N
2) 2
1 2x -1
= ——tan" +C
2.2 [ V2 )
S7. Givenintegralis jﬁ dx
X2+ x -
_1 dx _ 1 dx
2sz+£_1 212 [1'}”— [1T 1
2 2 X +—+4+| — R
2 \4) \4) 2
x+1 3
1 dx 11 4 4
_EI 17 (3Y 2 5 3 I0gx+1+§ °
¥t —| —|— 4
[ 4} (4) J 44
X 1
1 _E 1- 2x -1
= | C = —| C
399 %117 309(2(X+1)]+
S8. Givenintegralis [ L dx
3x°+13x-10
1 1 1 1
_ dx = — X
3JX2+]§5”_19 3JX2+13X+[13]2(13J210
3 3 6) \e) 3
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= 1J‘ 1 dx = 1 L log X+E_E +C
Py 2 2 T
° [X+E] _(E] 3 2 [Ej B
6 6 6 6 6
L2
=ilog 3 +C=ilog -2 . ¢c
17 X+5 17 3(x +5)
S9.  Given integral is Iﬁdx
X +6x+
1 j 3 1 dX = J. 12 2 dx
X +6x+9-9+13 (x+3)+2
= 1t:am*[x-’_SJ+C
2 2
S$10. Gijven integral is Is'nz C04S;n 5c\'x
in“x +4sinx +
Put sinx=t = cos x dx = dt
dt dt
— =
jt2+4t+5 J-1‘2+4t+4+1
= & ztan(t+2)+C
(t+2) +1
=tan"'(sinx+2) + C
S11. Given integralis | 5 )21_” 9 dx
x[6(logx)” +7logx +
Put logx=t = ldx=cﬂ‘
X
1 1 1
= J 2 dt = = at
6+ 7t+ 2 SJt2+Zt+l
6 3
1 1
— — dt
T O
P+ —t+ |- | =
12 12
f+l—i
= 1J L dt=lx 1 log 12 12 |, ¢
6 7V (1Y 6 1 [
TR B L 2| — t+——+—
[ 12) [12] 12 1212
= |og 2t +1 +C :|Og M +C
3t+2 3logx + 2
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X
$12. Given integral is f = i, ~ 6dX
e +5e* +

Put &=t = e&"dx=dt

_ | dt - dt
{2 +5t+6 2 ’
ot r’-’+5r+(§] —(QJ +6
2 2
(.51
dt 1 2 2
- J‘ - - = log +C
£.2) 1 21 1‘+§+1
2) 2 2 2 2

log t+2 +C = log e +2 +C
t+3 e* +3

$13. pyt x*= tso that 2x dx = dti.e. x dx = % dt.

I= | 2 dt
2 1
£ —t+1 2 (tz_r 1]+§
4
=1 dt 1 g t212
25 Ay (VBY 28 B
ARG V3, V3
CIEC IS
1, 2t—1 T, . 2x* -1

I
)
S

X

S$14. Given integralis dx
9 J‘x“+2x2+3
Put =t = 2xdx=dt
N g .
22 421430 2t 42t +1+2

I SRt
2 Mt 8P (2 22 V2 ) 22 V2

X > ax
-18x° +11

$15. Givenintegralis _[3 2
X

Put X*=t = 2xdx=dt
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1 dt 1 dt
J

~ B L
2737 -18t+11 67, 4 11
3
-1 dt =1}__EL__
67 _6trg-g4+ 1 67 _32_ 16
3 3
4
t-3-
=1j dt 1 log V3 +C
6 ; 4 4
(t-3) - 4 2-—= t-3+—+=
N 3 V3
4
X?-3-—=
= ﬁlog 3 +C
48 2 4
X =3+—F—=
V3

X

e
1+e")(2+¢e")

Put &=t = e"dx=dt

S$16. Gjven integral is j(

j- dt _ j- dt
(1+6)(2+1) t?+3t+2

t+§—1
:%k}g g % +C=|og(ﬂ}+c
2.~ t4 P t+2
2 2 2
_ Og{ex+1J c
e +2
S$17. Given integral is J‘F% dx
X>% Bx +

Put x+2=Aj—x(2x2+6x+5)+B

X+2= A@dx +6)*B
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4A=1 and 6A+B=2

A= 1 and B= 1
4 2
1(4x+6)+1
_[4 2
2x* +6x+5
_lj 24x+6 dx+lf 2dx
472x° +6x+5 272x°+6x+5
- 1|og(2x"’+6x+5)+%j d); —
4 X2 +3X+— ——+—
4 2
1 1 dx
= —log(2x* + 6x +5) + —
2 og(2x° +6x + )+4_[( 3]2 T
X+—| +|=
2 [2]
+3
_ 1 2 1 1 anl 2
= —log(2x° +6x +5)+—- tan +C
4 4 1/2 1
2
1 2 1
= Zlog(2x +6x+5)+§tan (2x+3)+C
2 4
S$18. Given integral is J‘M dx
(x° +4)
-] 2
= J'X,:ridx = Jfxt - 4x® +20 - 280 dx
X“+4 X +4
= ﬂx4-4x2+2mdx-80j dx
x* +4
5
= X——ix3 +20x—80-1tan"[£]+c
5 3 2 2
x* 4 , L x
= ——-—x"+20x=40tan"'| - |+ C
5 3 2
s19. I= | X220y
1+2x +3x
Let 5x—2=Ag—x(1+2x+3x2)+B

5x—2 = A(2 + 6x) + B

Comparing the coefficient, we get
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S20.

5=6A
5
= A=g. 2A+B =-2
= B=-2A-2
5 11
B= - ——-2 = ___
3 3
§(2+6x) L
Hence I= 6—2 - %dx
1+ 2x + 3x 1+2x +3x
L I_E_[ 2+6x »
et 17 6 Y1+ 2x +3x?
Put 1+2x+3¢%=t
= (2 + 6x)dx = dt
.Jq=§jﬂ=§|nf+c1=§|n|1+2x+3x?-|+c1
6-t 6 6
_n" dx _ 11 dx
andlet =3 3x2+2x+1_§-[2 2 1 4.1
XE+—X+ -t =
3 3799
[Making a perfect square in denominator]
_ M ox
97/ 1]"‘ 2
X+—| +=
( 3 9
x+1
11 1 &)
= — —tan” +C
o A
3 3
11 3x +1
=~ —tan™ +C
3,2 { V2 ’
= As J= I - I,
5 =11 4 3x+1
= ZIn[1+2x + 3x*—~=tan™ }+C
6 | |3J§ [ﬁ
X +3
i = |—————dx
Given I jx2—2x—5
d , >
Let x+3=A+B —(x"-2x-5)
dx

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

2

[ j';z dx = Ltan™ i]
x? +a a a

[-Put C=C,-G,]
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Equating the coefficients of like terms, we get

2B=1 = B=1
2
and A-2B=3
A—2x—1=3
2
= A=3+1=4

j4+% (2x - 2)

= dx
I x?-2x-5

1 2x -2
- 4 —dx LN L Sl BN
I= J. -2x -5 2Ix2—2x—5

Put x¥* =2x — 5 = tin second integral

(2x—-2)dx = dt
I= 4] S ud
(x-12-1-5 2 ¢
dx dx 1 X-—a
= =—Io +C
J‘(x 1)? —(\F) Iog|t|+C { J.X?'—az 2a O|x +a }
= 4. jogX=1= \/_ Hogyx -2x-5/+C
2\6
2 Ix-1- I
= —Ilo Io x°-2x-5/+C
R PR R
S21. ~; . . x -1
Given integralis [——; dx
3x°-4x+3

x—1=Ai(3x2—4x+3)+B
dx
X<~ 1= ABx-4)+B

6A=1 and —4A+B==1

A= 1 and e
6 3
1 1
—(6x —4)——

= [ 3 dx
3x? —4x + 3

1 6x — 4 1 dx
13x2—4x+3d 3-[3

"6 x> —4x+3
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= 1Iog(3X2—4X+3)—1I dX4 4
6 S I e S
3 9 9
1 1 dx
= _|og(3x2—4x+3)——_[ 2
6 9 ’
[X_g} L[5
3) |3
N 2
1 1 1 4173
= —log(3x® —4x +3)— —-— tan™ +C
6 %9 ) 9 V5 V5
3 3
1 1 L[ 3x-=-2
= _log(3x? - 4x +3)— —— tan™ +C
6 9( ) 35 ( J5 J
$22. Gijvenintegral is jz—;gm dx
+ —

Put 2x—3=Ai(x2+3x—18)+B
ax
2x-3=A(2x+3)+B

2A=2 and 3A+B=-3

A=1and B=-6
I(2X+3) 6
xX° +3x 18
I2(2x+3) dx—GJ : dx
x“+3x-18 X“+3x-18

ax

log (x*#3x~18)-6 |

x? +3x+g—g—18
4" 4
ax
=|og(x2+3x-18)—6j( 3]2 [9)2
X+=| | =
2) "2
x+3_9
= log (x* +3% —18)-6.——_log| —2 2 |, C
9 3 9
2-— X+—=+=
2 272
= log (x? +3x —18) - Elg("‘sj+c
3 X+6
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$23. Given integral is J'% dx
X +3X+

Put 4x+1=A£(x2+3x+2)+B
dx
4x+1=A[2x+ 3]+ B

2A=4 and 3A+B=1
A=2 and B=-5

IZ(ZX +3)-5

5 dx
X +3x+2

2] 2X + 3 dx—Sj dx

x> +3x+2 x> +3x+2
=2Iog(x2+3x+2)—5_|. ox 5
X2 +3x+———+2
4 4
ax

2log(x2+3x+2)—5j

3) 1
1 [“E]‘E
= 2Iog(x2+3x+2)—5-—1log 31 +C
24 (x+—)+—
2 2) 2

2Iog(x2+3x+2)—5log[x+1J+C
X+2

s24. .. x? 12 -6x
R S WL S
x? +6x-12 x? +Bx=12

2

_ X
et =

_(fe12-8x
X +6x-12

)| xX—2
-j1-dx—6jmdx
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Put x-2= Ai(x2 +6x-12)+B
dx

Comparing the coff. of x and constant term both side, we get

x—2=A@2x+6)+B

Xx=2=2Ax+6A+B
2A=1, 6A+B=-=2

1
A= BA+B=-2
2
- -
A=~ BxL+B=-2
2" 073
-
A= B=_5
2

X—2= %(2X+6)—5

1(2x+6)—5
= x-6[2 X
x> +6x-12
=x—3j%dx+30j o -
X*+6x-12 (x*+6x+9)=21
ax
= x -3log| x* +6x-12|+30
J.X+3) ~(V21y?
=x—3log|x2+6x—12|+ |“3 vai| g [j I Tog x_a]
|x+3+\/7\ x*—a*> 2a |x+a
= x—3log| x2 +6%-12|+ |X+3 f
cos x cosx
$25. I= - dx
Jcos?;x J‘fJff:,casC"')(—3(:03)(
R R
4cos“x =3

‘1
= J 2, 2 2 dx
4.cos” x — 3(sin” x + cos” x)

_ dx
- j 2 )
cos” x —3sin” x
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N I sec? x dx

—_— [Dividing num. and Denom. by cos?x]
1-3tan® x

Put tan x = t so that sec® x dx = dt.

dt 1 dt
1= [ —=e=3l4—

1 log 1+\/§t|+c
23 |1-/3t|

_ 1 Ic)g1+\/§tanx\
1~ Vatanx|

243

_ 2
S$26. Given integral is j—n dx
X°+2x +2

2
_[X2_2X+1dx= ,[1_ 2f-lx+1 dx
X +2x+2 XT+2x+2

4x 1 _
I1dx—sz—+mdx —11-1-2

For I, Let 4x + 1 Adi(xZ+2x+2)+B
X

4x +1=A(2x+2)+B
2A=4 and 2A+B=1
A=2 and B=-3

;o I2(2x+2) 3

X°+2x%+2

2x +2 dx
2 |————dx -3 |——M
J.x2+2x+2 -[x2+2x+2

2log (x* +2x +2) - 3I(X+1(;—+(1)

2log (X*+2x+2)—3tan™ (x+ 1) + C;
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j,‘,(;ndx I -1,
X +2x+2 Put(C=-Cy)
x—2log (¥ +2x+2)+3tan' (x+ 1)+ C

2
27 Given integral is _[2)(—+1 dx
X°-5x+6

1
j(1+ 5x -5 J J1dx+5]mdx

x> -5x+6
I I,
d
For I, Let x—1=Ad—(x2—5x+6)+B
X
X—1=A(2x-5)+B
2A=1 and -5A+B= -1
A= and B= 2
2 2
—(2x 5) +
I, = 2 dx
x> -5x+6
=1f£ _J
27x* -B5x+6 - 5X46
1 3 ax
= —log(x*-5x +6)+=
2 . ) 2'|‘x2—5x+§—E 6
4 4
_ 1 2 3 dx
= EIog(x —5x+6)+5j > ¥
x__ — r
) 6)
5 1
1 107272
=\—log (x* —5x+6)+ -—=log +C
2 21 X—E'l‘l
2 2 2
1 3 X-3
= —log(x* -5x+6)+=1lo +C
2 g( ) 2 g[x—ZJ
X% +1
———dx =1 +5I
jqx2—5x+6 ! 2

5 15 x—-3
X +—log(x?*-5x +6)+—Ilo +C
5 109( )+ g(x_zJ
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x2+5x+3

$28. Given integral is j—dx
+3x+2
2x +1
_ J-1+ 22x+1 dx = I1dx+jmdx
X +3x+2 I I
1 2
For I,
Let 2x+1=Ai(x2+3x+2)+B
ax
2x+1=A@2x+3)+B
2A=2 and 3A+B=1
A=1and B=-2
_ (2x+3) - 2
L= [5——
x> +3x+2
_ j- 22x+3 dx — _[2 dx
X°+3x+2 X°+3x+2
= log (x* +3x +2) -2 dx
2 9
X°+3X+— %2
4. .4
dx
= log(x® +3x+2)-2
(5oK0
X+Fer| —| =
2 2
3 1
- 2 1 T2 2
= log(x® +3x4 2)~2- log +C
1 3™
2.— X+ — 3
2 20 2
= iog(xz+3x+2)—2-log[x+1]+c
X442
2
j}<2-|-5—x+3dx=f1+12
X° +3x42
=x+|og(x2+3x+2)—2log(x+1}+C
X +2
S29. Gwenlntegralls_[ 1-3x
3x*+4x+2

Put 1-3x= Ai(3x2+4x+ 2)+B
dx

1-3x=ABx+4)+B
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6A=-3 and 4A+B=1

A= —1 and B=3
2

_—1(6x+4)+3
= [-2 dx
2
3x“+4x +2
=‘—f 6x +4 +3jzd—x
3x? +4x+2 3X° +4x+2
_ 1 ) 3 dx
3 3
= 1 ioa(an? d
= — log (3x +4x+2)+[2 i i3
X+ —X+—=—+=
3 9 9 3
dx

1 2
- 109 (3x +ax+2)+ |

1 1 “%
= ——log(3x? +4x +2)+—— tan ' +C
2% E |
3 3

1 ) 3 _1(3x+2J
= ——log (3x° +4x +2)+—tan +C
2199/ "5 2

3 2
$30. Given integral is _fx +2X +2x +1dx
X —x+1

= J'(x+2+—23x_1 de- J'(x+2)dx+j'—1 dx

X +1
I‘I I2

X —x+1

For I, Let 3x-1=Adi(x2-x+1)+B
X

3x—1= A@x—1)+B8
24=3 and —A+B=—1
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A= E and B = 1
2 2
§(2)(—1)+1
I, = 2 5 2dx
X =x+1
3 2x-1 1 ax
= 22T gy [
Zsz—x+1 2Ix2—x+1
= Elog(xz—x+1)+lj' dx
2 275 _x 11
4 4
= EIog(xz—x+1)+1_[ ox -
2 2 1 2 \/5
T
2 2
-2
3 1 1 ~ 2
= Zlog(x* -x+1)+=-—=tan’ +C
> g( ) 2 7
2 2
3 1 2x =1
= —lo (xz—x+1)+—tan‘1[ J+C
29 3 &
3 2
Ix +2x +2x+1dx =1 +1,
X —x+1

N

2
%+2x +%Iog(x2—x+1)+itan“(zx_1}+c
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Nurturing Success...

MATHEMATICS - Xl

Indifinite Integral L Q-2 NCERT

- SMART ACHIEVERS

Nurturing Success...

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Qs.

Qo.

Q10.

Q11.

Q12.

Q13.

Q14.

Q15.

Q16.

Q17.

Qis.

dx
Evaluate I T
Evaluate I dx
V11— x?

1
—dX
\9 — 25 x?

1
——dx
J1+4x?

Evaluate _[

Evaluate j

4x* -9
Evaluate I 1 = dx
9+8x-x
Evaluate I 1 _ dx
J16 —6x — x
Evaluate J' 7 1 _ dx
7-6x—Xx

1

Evaluate ’[\/(x X -2) dx

Evaluate I dx

Evaluate _[ dx
J3x% +6x +7

Evaluate j\/ e — dx
5-4eX - e”

COSs X

Evaluate I y

Evaluate J‘ ,33 X = dx

Evaluate j’ sec x —1dx

sin2x

sin®x — 2sinx -3

Evaluate j’ \/

Evaluate j‘Si":jx —COSX yx
sin2x

sin* x + 4sin®*x -2

Date: 19/10/2021
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Q19. Evaluate J‘(sinx+ oS X) 1y

Jsin2x
Q20. Evaluate I = I sin2x dx
Jcos® x —sin’x -4
Q21. Evaluate dx
xzf:s\/xzfa _4

Q22. Evaluate I a-X dx
Va+x

Q23. Evaluate j\}e" —1dx

Q24. Evaluate I(Jtanx + \/cotx)dx

Q25. Evaluate J‘ X+2  x
\/xz +5x+6

Q26. Evaluate I 22x +3 dx
X +4x +2

Q27. Evaluate I x+1

d
J4+5x —x° *

Q28. Evaluate _[ 3x +1 — dx
5 2x — X

Q29. Evaluate _[ 2x +1

X2 +4x +3

Q30. Evaluate I‘/ 2x+3
x®*+4x +5

Q31. Evaluate '[J dx
5-4x -2x?

Q32. Evaluate j' X+2

VX +2x+3

Q33. Evaluate I 3x+5

NP i

Q34. Evaluatej' 7 6’;)';7 2
X — 5) (%~

Q35. Evaluate J' 2x +5

J7—6x — x*?

Q36. Evaluate-the following I\/ X+ 8
(x

-2)(x-3)

Q37. Evaluate I 5x+3

Vx?+4x +10
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ACHAEVERS

Nurturing Success...

MATHEMATICS - XIl | Indifinite Integral L Q-2 NCERT-Solution

S1.

S2.

Given integral is I

dx
Given integral is _[
V1-x?

S3.

S4.

S5.

Given integral is I

Date: 19/10/2021

dx
J16Xx% + 25

—
J'—dx = 1Iog[x+ x2+(§] J+C
X2+ 22 ., (5Y 4 4
x *(z]
dx .
I =sin'x +c¢ I =sin” —+ ¢
(.1 2 _x2 az_xz a

+c'

R S
_2 g

1 5
X+.|—+X
2 \4
(—) 4+ x2
2

%Iog|2x ++4x% + 1|+ ci Where c:c'—%logz

dx
J4x? -9
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S6. Given integralis _[

1 dx
J9 +8x — x?

1 dx
= dx =
IJ_(xQ—SX—g) X I\/_(Xz_8x+16—16—9)
_ I dx _ _[ ax
V--47 -5 5 -(x-4)
= Sin_1(x5;4]-l-c
S7. Givenintegralis IJ16 ; > X
—bXx —-—X

ax

dx =
s '[\/—(x2+6x+9—9—16)

_ 1
) IJ—(X2+SX—16)

dx _ ax

I\/-{(x+3)2 - 57} IJS"' —(x+3)

= sin™ (XT.’_?’J +C

1
d
J7 -6x-x? )

S8. Given integralis J.

1

- d
j\/—(x2 S6x—7) o

‘ dx = !

- , _ d
'[J—(x2+6x+9—9—7) J.\/—{(x+3)2—16} ”

$9. Givenintegralis JJ(
X

L ax

- IVX2_3X+2 J,sz—Sx+%—i+2

dx

1

JeEED)

dx
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8+3x-x?
- -[ dx __[ dx
J-(x* -=3x-8) ) 3V (3Y
- -3 —| —-|=] -8
" “[2] (2J
_ J dx =J- dx
3V (Va1) Ja1 3V
2 2 2 2
xS
_ 2 4 2x—3]
= sin’”’ +C = sin C
Jai &z
2
S11. Gjven integralis_[ 1 dx
J3XZ +5x+7
- L2 ALY dx
» \sz+§“1 ’ x2+§X+(5T_ A
3 6! 6 3
= | dx
) z z
(x+§J + @
6 6
2
= iIog [x+§]+ (X+§J + @ +C
J3 6 6 6
5 [, 5 7
= log < Xk — —X+—=,+C
N g{ 6+ X +3x+3}+
S12. Gjven mtegrallsj 2X dx
1-x*—x*
Put *=t = 2xdx=dt
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-
J-t-£ —( +t-1)
N I dt _ dt
2
\/—(f2+t+l—1—1J - t+1) _5
4 2 4
t+—
= j 2dt = sin™ +C
SRETNE:
2
2t +1 ) 2x? +1
= sin™’ +C = sin C
&)ro o2
S13. Gjven integral is e dx
,[\/5_48)(_82}(

Pute*=t = e*dx=dt

. | dt - ot
J5-at—t2 (2 +4t-5)
_ I dt ) dt
J-(t> +4t+4-4-5) J_[(t+2)2 - (3]
=

o (132
—(t+

= sin‘{e ;2}+C

coSs X
ax

S14. Given integralis | N
sin” x — 2sinx — 3

Put sinx=t = cos xdx=dt

ot it
I= =
I\/rz-zr—s J\/F-zr+1-1-3

= |og{(t—1)+,/(f—1)2 —(2)2}+c

_[ dt
Jit = 17=2)?

log {(t - 1)+ -2t -3} +C

log {(sinx —1)+\/sin2 X —2sinx —3}+C
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dx

15. . . .
Given integral is I T
a —x

= J.\/(a:;}z 3,4’2 dx
Put *2=¢t = % X2 dx = dt
= Ej dt = 26 (L ]4c
3 (33[2) t2 3 3'{2

I
|
@
=|
A
W
(=] o
S— —
[i%] 28]
—
+
O

$16. Given integralis j.q/sec x —1dx
j- h cosx (‘I—cosx) (1+ cosx) dx
COS X cos (1+ cos x)

1-cos x _ sinx
j‘ —dx = j dx
COs X + cos? X \/cosx+coszx

Put cosx=t = -—sinxdx=dt

e dt
It2+t j\]tz+t+1 1

el )

—log {[cosx + 2] \/cos X +cosx}+c

S17. Given integralis j\/ — sin2x dx
sin” x

+4sin®x -2

Put sin? x=f»=> 2 sin x cos x dx = dt

f dt - dt
\/t2+4t—2 JE+at+4-4-2

= log {(t+2)+J(t+2J2 -(J6)2}+C

- I\/r +2)° -
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N = log{(t+2)+ | +4t-2} + C

= |og{(sin2 X +2) +fsin® x + 4sin? x - 2} e

S18. Let I= J‘SInX COSX

\/sin2x

_[ sinx — cos x

J1+sin2x -1

dx

sin x —cos x

dx

Jsin? x +cos? x + 2sinx cos X — 1

Sin X —Ccos X
dx

Jsinx +cos x)? — 1

I
~

Put sin x + cos x
= (cos x — sin x)dx = dt

= J- —dt

—log(t+vt? -1)+C { J =log(x +Vx*-a )]

'\J'X

[Where, t = sin x + cos x]

—
Il

—log |(sin"x«+ €os X) + \/(sinx-rcc:;msx)2 -1|+C

—log}sinx +cos x) + V/sin2x | +.C

s19. I = ISIHX+COSX

\/Sin2x

Put sinx—cosx =1t

= (cos x + sin x) dx =.dt
Also, (sinx.—"cos x)*= #
—  sinx + cos?’x<2 sin xcos x = £

= 1—sin2x= £
= sin 2x = 1=F [+ 2sinx cos x = sin 2x]
I dt
1-

= sin"'t+C=sin"'(sinx -—cosx)+C
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[ dx _ _ sin”' x +C]

J1-x2

sin2x
I=
J\/cos“ X —sin’x—4

Put cos? x = t so that — 2 cos x sin x dx = dt j.e. sin 2x dx = — dt.

S20. | dx

_ ot . dt
I= IJtz—(1—t)—4_ J\/tzn—s

dt . dt
==

R e
o) (2] -

—log

_ \
{cosz)u1 + coszx+1 -t
2 2 4

=—log +C

' 1
(cos2 X +§]+\/cos“ X +cos’x -5

S21. Gijven integralis j dx
Xz;s\/xzja _4

121
Put xB=t = %x 3dx = dt

1
3X2;‘3

J:t__4 = 3log{t +F —4}4C

= 3Iog{x”’3 i/ X2 —4} +C

dx ='dt

= 3

_ j\j(.sa-x)(a-x)dx:I a-x_ .

(a+x)(a—x) Ja? - x?
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|
—_—y
3

|
o]
@

5
—
o | x
R
+
| =
—_—
|

N
x
S

For I,,
Put a’=x’=t = -=2xdx=dt

asin'1[x) 1 %-{-C asin'“(iJ+%x2xﬁ+C
a

X
asin'Z+.a*-x*+C
a

$23. Put e — 1 = tso that &* dx = dt

ie., dx = i
1+t
dt Jt
I= = |—dt
J‘\/_1+t‘ 1+t

Put Jt =z ie., t =2z so that dt = 2z dz.

I= j 5 (2zdz) =2
1+ 22 1+ 22

o st ] | feS5-2 (3]
2[z—tan"'z]%¥c= Z[xft —tan™ \/E]+ c
26"~ 1-2tan' (Ve* —1)+ ¢
s24. 1= [(Vtanx ++cot x )dx

_ I[Jsinx +~/costdx

Joosx Alsinx

——-—d_ X
NSITX COS X

Isin X+C0S X

Put sinx—cosx =t

(cos x + sin x) dx = dt

Also, (sin x = cos x)?=sin?x + cos? x — 2 sin x cos x = {2
= 1—2sin x cos x = t?

1—12=2 sin x cos x
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. 1-t?
sin x cos x =

I=IL=V/§jdt

1-¢t? N
2
_\/_ .1 dX PR
=42sin't+C J =sin"' x+C
1-x?
2sin'(sinx —cosx)+C
$25. Given integralisj X+t2 o
\/x2+5x+6
d
let x+2=A—(*+5x+6)+B
ax
x+2=A2x+5)+B
2A=1 and 5A+B=2
1 1
—(2x+5) ==
A= and B= jz 2" dx
2 2 X +5x +6
- ,[ 2x+5 1j- dx _ 11 11
2°x*+5x+6 Uxi+5x+6 2 27

For I, Put x*+5x+6=t
2x + 5)dx = dt

I, = j%=2\/?=2 x* +5x +6

dx

JJ 25 25

X*+6x+——-=-+6
4 4

|
—_—
_
PO
5¢
+
53
—
o
(@]
—_—
P
b
+
N|x
—
+
-‘:________
O
>
+
N | e
—
N
P
N|=
%
'\_\‘,—4
O

1
o
(o]
—
P
>
+
\-.|_./
+
>
N
_l_
(8]
>
+
(2}
—_—
_l_
O
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| X+2 = lp -1

JX? +5x+6 21 272
%xZ x2+5x+6—%log{£x+g]+\1x2+5x+6}+C

\/xz+5X+6—%Iog{[x+%]+1/x2+5x+6}+C

$26. Gjven integral is I 2x+3 dx

X?+4x +2

Let 2x+3= A%(xz+4x+2)+8

2x+3=A2x+4)+B
2A=2 and 4A+B=3
A=1and B=-1

@x+4)-1 _ [—— R R S—
Im 'S +I4x+2 J X2 +I4x+2
2

For I,

Put x*+4x+2=1t

(2x + 4) dx = dt
I = j% = 24t = 2,[¥* % 4x +2
I = dx

IJx2+4x+4—4+2
dx

I\/(><+:2)2—(~E)

log {(x +2) + J(x2F - 2)?} +C

Iog{(x+2)+\/x2 +4x+2} +C

ax =1, -1,

2 x* +4x+2—log{(x +2)+ X +4x+2}+C

J- 2x+3

X2 +4x +2
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$27. Given integralis IJ X1
4

+5x — x?

Put x+1= Ai(4+5x—x2)+3
ax

x+1=AB-2x)+B
—-2A=1and 5A+B=1

A=_—‘I and E3=Z
2 2

—(5 2x)+—
= 2 2

\J4 +5x = x?

I (5 - 2x) 7I dx

J4+5x - x* \J4 +5x - x?

1 7
LML
For I, 4+5x—x =t

(5-2x)dx = dt

;= I%= 2\t = 2.4 +5x - x2

—
1

- J' ax
J-(x* —5x - 4)

: fJ_[xz-f,xf%_%j_g
- | -
F-o -]
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J X +1 1

;
., x_

J4 +5x - x* 2 2

-1 7 . 2x -5
—><2,,)4+5x—x2+—sm“[ ]+C
2 2 NZY

7 . 4(2x-5
~J4+5x - x* +—=sin"| =—— |+ C
s o (2

3x+1

\J5-2x - x?

Put 3x+ 1= Ai(5—2x—x2)+8
ax

$28. Gijven integral is _[

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

A= _—3 and B=-2
2

S2-20-2
= _f 2 dx
J5-2x — x2
SR TECE Iy
J5-2x - x* 5 - 2x - x*
= —211—212

For I,
Put 5-2x-x2=t = (-2-2x)dx= dt

| = j%: 2Vt = 2.5 -2x — X*

—
I

- I - I ax
J-(x? +2x - 5) J-0C +2x +1-6)

and

e
|

j- ax _ J- dx
oD - By} VY - (x 1y

sin’’ [X\;J] +C
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f P41 = 231 -2,

J5—2x - x? 2

-3 .
—x2/5-2x - x* -2sin +C
R X — X S|n[J_]

=-3,/5-2x-x%*-2sin™’ (—1]

NG

$29. Given integralis IJ 2x +1 ax
x?

+4x+3

Put 2x+ 1= Adi(x’*+4x+ 3)+B
X

2x+1=A@2x+4)+B
2A=2 and 4A+B=1
A=1and B=-3

I(2x+4)_3
JX2+4x+3

j 2x+4

NG +4x +3

ax

dx _3J’d—x
JX2+4%+3

-31,

For I,
Put X¥*+4x+3=t = (2x+4)dx=dt

I

jdt =2t =2 x* + 4x + 3

o
|

- I ax - I dx
UEF4x+3 T xP +ax 44
ax

J\/(x +2) — (1

log{(x +2) +4flx + 2 — (17} +C

Iog{(x £2) +/X° +4x + 3} +C

J 2X + 1

JX2 +4x +3

dx = I, - 3I,

2Jx* +4x +3 —3log{(x+2) + X7 +4x + 3} +C

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 13



2x + 3

Jx?+4x+5

Put 2x+3= Adi(f+4x+ 5) + B
X

$30. Gijven integralis _[

2x+3=A2x+4)+B
2A=2 and 4A+B=3
A=1and B=-1

I(2x+4)—1 j- 2x +4 J- dx
X? +4x+5 X2 +4x+ JX?+4x+5

I
For I,
Put X¥*+4x+5=t = (2x+4)dx=dt

dt
I = jw = 24t = 2x* +4x + 5+ C;
I = ax

2 I\/x2+4x+5 ) I\/xz+4x+4+1

j JOx +2)2 + (1)

log {(x +2+(x +2) + (17} £C,
Iog{(x+2+\;‘x2 +4x+5}+C2

dx =1, -1,

J- 2x+3

JX* +4x+5

=2 x2+4x+5—Iog{«/x2+4x+5+(x+2)}+c (PutC=C,+C)

o J' dx
J5—4x — 2x?

_ J- dx -
J—Z[xz 2X - E]

S31. | ¢t
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J‘ dx
\/— x2+2x—§+1—1]
L 2

dx

i 5
242 1———1}
_(x +2x+1) >

1 . [N2(x+1)
ESIH [TJ+C

I= Jidx
VX2 +2x+3
X +1

[= [ ax
'[x/x2+2x+3

I=1 +.I,

S§32.

dx +

dx
VX2 +2x+3
Let

(x+Ndx Let

'y '[\/x2+2x+3 )

Ifdf

F =[t]+C1

Vx?+2x+3+C,

ax

dx 3
2 Jm B J\/(x+‘l)2 +(\2)?

and

log {(x + 1) + VXx* +2x+3}+ C,| - |

Putting the value of I, and I, in Eq. (i), we get

dx

. (i)

?=x>+2x+3
2tdt =(2x + 2)dx
tdt =(x +1)dx

=log(x +Vx* +a’ )}
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I= xfx2+2x+3+C1+Iog{(x+1)+\fx2+2x+3}+C2
I= s}xz+2x+3+log{(x+1)+«}x2+2x+3}+C

Where, C=0C, +C,
3x+5
$33. | ¢t = J‘ X+
Vx> -8x+7
d -
Let 3x+5=A-—(x*-8x+7)+B
ax
or x+5=A2x-8)+B
= 3x +5 = 2Ax + (B - 8A) (D)
Comparing coefficient of x and constant on both sides, we get
2A =3 .. (ii)
and -8A+B =5 ... (i)
. _3
From Eq. (ii), we get A= 2
: 3.
Putting A = 5 in Eq. (iii), we get
-8A+B =5
3
-8|-|+B =5
2)
= -12+B =5
or B =17

Putting the values of Aand B in Eq..(1);we get

3x+5 = %(2x—8)+17 ... (iv)
Hence, the given integralean be written as

3
—(2x -8)+17
2( )

I= dax Using Eq. (iv
N osing Ea.

B, BT R .
VX -8x+7 Vx?-8x+7
3
or I= §I1+17I2 (V)
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where I = _[de
’ ! Vx? -8x+7
Put X¥-8x+7=t
= (2x — 8) dx = dt
dt —1/2
I.= |—