Nurturing Success...

MATHEMATICS - XIl | Integrals BSQs

" SMART ACHIEVERS

Nurturing Success...

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Qs.

Qo.

Q10.

Q11.

Q12.

Q13.

Q14.

Q15.

Q16.

Q17.

dx =x-log|(2x+ 3)| + C.

Verify the following: .[ 2x —1

2x +3
Evaluate: ,‘ dx
1+cos x
Evaluate: J- sin X + cos x

A1+ sin2x

Evaluate: _[ 1+ sin x dx

Evaluate: 2a b
I(W—?jtscﬁ x> ]dx.
Verify the following: j- 2x+3 dx =log |x?+ 3x| + C
x? +3x
Verify the following: J (x? + 2)
X +1

Verify the following: J- (1+ cos x)

X +sinx

Verify the following: j tan® x sec* x dx

Verify the following: J'1 X dx .

o 1+ x?

Jax

Evaluate: - dx

I b? +c?x?
Evaluate: eﬁ log x _ es log x

4log x 3log'x dx
e - e

Evaluate:
valuate f\/?dx

Verify the following using the concept of integration as an antiderivative.

3 2 3
Ix ax . x—£—+x——log|x +1| +C
X +1 2 3
Evaluate:
I 1+xdx x =1.

Evaluate: _f tan® x sec* xdx

Evaluate: I

X
dx
\/;+1
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Q18.

Q19.

Q20.

Q21.

Q22.

Q23.

Q24.

Q25.

Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q35.

Q36.

Q37.

Evaluate: ,[ dx
\J16 — 9x? '
Evaluate: j- dt
J3t—2¢¢
Evaluate: I 3x -1 dx
Jx¥+9 '
Evaluate: _[ dx  B>o
J(x = o) (B -x)
Find [ dx _
2sin’ x + 5 cos? x
Verify the following: (cos 5x + cos 4x) dx
1-2cos 3x )
Verify the following: B 2
fy g Jeta" x{1-:x+zx de.
+ X
Evaluate: j- x? dx
x*+x?-2°

Verify the following: j J5—2x + x* dx
Verify the following: I J2ax — x? dx

Find [ {10 -4x +4x° dx..
Verify the following: I 4" 1 dx
N .
- H - 2
Verify the following: j ¢ X N dx
Verify the following: IL
xx* -1
. 3
Evaluate: j’ ; 4+ ’9‘ dx
] 2 dx
Evaluate: j .
T J(x = 1)(2%x)
Evaluate: r _x_
01+ sinx

Evaluate: J::!Z J1+cos x

=3 (1- cos x)°'?

Evaluate: F J10 - x dx
 Vx +10-x

Evaluate sz(x)dx, where f(x) = | x+1| + | x| +|x-1].
%1
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Q38.

Q39.

Q40.

Q41.

Q42.

Q43.

Q44.

Q45.

Q46.

Q47.

Q4s.

Q49.
Q50.
Q51.

Q52.

Q53.

Evaluate: i
I J1+sin2x dx.
0

Evaluate: x"?

I 1+ x°* dx.
Verify the following: 2
y : [ X ax.
x"—x°-12

Verify the following: j e ¥ cos® xdx.
Evaluate I?(?x —5)dx as a limit of sums.
Verify the following: [ e* dx.

Verify the following: ,[02 (x*+3)dx.

Verify the following: [ ./tan x dx .

Verify the following: J- x?

d
Xt @) X2+ b)) ¥

. [ tan x
Evaluate: | Tt O
I'”Z dx

Evaluate: .
° 1+ x?)J1-x?

Evaluate: j; x log (1+ 2x) dx .
Evaluate: J; X sin x cos? x dx .

Evaluate: Jo x log sin x dx .

T
Evaluate: 2 tan’ x
j - ——dx.
5.cot’ ' x + tan’ x
nl2
Evaluate:f ) ax S TRV
° (a“cos” x + b°sin® x)
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" SMART ACHIEVERS

ACH; Nurg%%g Nurturing Success...
MATHEMATICS - XIl | Integrals BSQs-Solution
Date: 19/10/2021
S1. Let, I= J- I2X+3_3_1dx
2x+3 2x +3
= [1dx -4 [ L. x- [—2
2x+3 2[ 3]
X+ —
2
= x —2log x x+§ C =x-2log 2x +3 +C’
2 2
=x-2log|(2x+3)|+2log2C" |- IogEIogm—Iogn}
i n
—log | (2x + 3)%| + C.
S2. Let, I= ax _ dx
1+ cos x 1+2cos2 X _1
2
= %j L . dx=% J‘secz%dx
cos® =
2
1 2
= {tan J 2+C-tan—+C [ jsec xdx=tanx]
2 2 2
S3. |et = smx+cosx
j,f1+sm 2x
J- (sin x + cos x) dx
J/sin? x + cos? X" 2'sin x cos X
_ I Sin X +CO0S-X dx=j1dx=x+C.
\/(sin X+ cos x)°
S4. Let, I= I 1+ sin x dx

= J.\/sin2£+coszi+23inicos£dx  sin?X 4 cos? X =1
2 2 2 2 2 2

2
= J’ sin > + cos = dx=j sin = + cos = | dx .
2 2 2 2
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S5. j[

S6. Let,
Put,
-
S7. Let,

S8. Consider that,

Let

$9. Let,

Put,

sl
X

= —cos£-2+sin£-2+C=—2cos£+2sin£+c.
2 2 2 2

_[2&()()_71 dx — jbx‘zdx + f3cx§dx

2

3
4a~/;+9+gcx +C.
X 5

ax

- I2X+3
x? +3x

X+ 3x=t
(2x + 3) dx = df
I= jldt =log |t|+ C
t

=log | (X* + 3x) | + C.

7= Ix2+2dx
X +1

= j[x—1+ 3 ]dx
X +1

j(x 1)dx+3j—dx

2

%—x +3log|(x+1)|+C

£ ,[(1 + cos x)
(x +sin x)

xtsinx=t = (1+cosx)dx=dt

1
I= |-dt =log |t}+ C
It g |4
=log |[(x+sinx)|+ C
I'=Jtan’ x sec* x dx

tanx=t = sec®’xdx=dt

I= [t*(1+t)at
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S10.

S11.

S12,

Let,

Put

Let,

Therefore,

Let,

v=b®+ A

(t* +t*)dt
]

3 5
:t_+t_+C
3 5
5 3
- tan x+tan X+C.
5 3
X
I= dx
'[’ 1+ x?
1+x*=¢
2x dx = 2tdt
xdx = tdt
_ p2tdt
= [
= [t =v2-1.
then dv = 2¢’xdx
3a pdv
— " _dx = -
2 +0%x? 2c? Vv

3a

‘aBlogx . 5l6g x
I= _[ © © ]dx

e4 logx ea log x

_ J_ .ek:u;;x6 _elogx5 o
elog x* _ eIc:1;| x*

_ J-xzix_—1‘1) dx
= _[xzdx=—3+C

oo log|b? + ¢*x* | 4G

[.'.

alog b = log b?]

[ eI05,'|x = X]
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S13. Lot I= | 1+4x2 dx=j"‘“+x2 -ladx
X X X

B f1+x2 1 1 1
- J TFO'X:I F+1x—3dx

Put, 1+%=t2 = ;—fdx=2tdt
1
j— —F_tdt
£ 1 1"
I=—Jt2dt=——+C=——[1+—] +C.
3 3 x?
2 3 2
S14. d[, X X jogix+t+C |z X1
dx 2 3 _ 3 x+1
3
= fox+xt - — =X
x+1 x+1
. 2 3 3
Thus, x—X—+X——Iog|x+1|+C =_[x dx .
. 2 3 x+1
S15. Let I=j 1+de
1—x
1 xdx
= | ——dX+ | ———=sin"'x+ 1T
J.\/‘I—x2 J.,M—xz 1
xdx
where I =
1 J.\/‘I—x2
Put 1-x*=1 =, =2xdx=2tdt.
Therefore, L=< [dt=-t+C=-{1-x* +C
Hence, I=sin'x-1-x*+C.
516. Let I= jtansxsec4xdx

= Itana x (sec?%) sec? x dx

= jtans x (tan® x + 1) sec® x dx

J'tan“’ x sec? x dx + j'tanS x sec? x dx

tan''x tan®x
- + +C

11 9
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S17. Let,

Put,

S18. | e,

S19. Let,

_ X
= fj?:qu

Ix =t = —l—dx=m

24/x

dx = 2/x dt

I= 2[[X‘/_]dt o[t oot g

t+1 t+1 t+1

+1

2j(r2—t+1)dr—2jt1—1dr

t3 2

t
=2|—-—+t-log|(t +1)||+C
E 5 Hi-logl( +)I}+

]
N

3

- IL
J16-9x?

I V(@ - (3x)?

1l
W] =

w

o >
Ao
|
war W S

2Igiillﬂdt_zjﬂ+ﬁxﬁ—t+1hﬂ

ﬂ-%ﬂ/?-mgu&nn}c_

1
ZImdt
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-2
1 PR | 4 1 . _1[4t_3]
= —sin +C=—sin | —— [+C.
2 3 J2 3
4
$20. | et I= | X1
x>+ 9
[ X 4 - dx
x> +9 x*+9
I=1,-1,
3x
Now, I =
! j.,/x2+9
Put, X*+9=Ff = 2xdx=2tdt = xdx=tdt
I,=3j§dt
=3jdt=3t+C1=31/x2+9+C1
and I,= _f#dx=J‘;dx
JX2+9 X2+ (3)?
= log|x ++/x*+9|+C,
I=3x*+9+C, —log | x¥x*+9|-C,
—log|x + x*+9|+C [+ C=C,-C)]
S21. Put, x—a=t>.ThenB—x=p—(t?+a)=B—-1t"—a=—£— o+ Band.dx= 2tdt. Now,
f 2t ot
JEPB-a-
=I 2dt

(B -a-t%)

ot
Zj\/ﬁ

where, K=p=a

2sin™ é +C=2sin"’

% ic.
$22. Dividing numerator and denominator by cos® x, we have

= I sec? x dx
2tan’x+5
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Put, tan x = t so that sec? xdx = df. Then

I= If—tzl Lz
t*+| =
2
_ 12, (2t
= ——tan' | — |+C
25 V5
=Ltan_‘1 m +C.
V10 V5
$23. | ot = J-COSSX +C0s 4x dx
1-2cos 3x
X

9x
2cos — -c0S —
=I 2 2__gx
. 3X
1—2[2003 ?—1]

{ cosC+cosDzzcosCJ2rD-cosC;Dand0032x:2coszx—1}
9x X 9x X
2Cc0sS — -CcOS — 2C08S —.C0S—
I= | 2 3X2dx=—_[ 23x 2 dx
3—4:;0527 4c032?—3

9x X 3x
2C0S — -COS — :.COS —— 3y
= _ J‘ 2 2 2_ gx [M ultiply‘and divide by cos —}
3 3X 3X 2
4 cos =25 3 cos )

9x X 3x
2008?‘005—-003—

_J, 2 2 dx
3x
cos3-—
2

= —IZCOS%'COSEO‘X
2 2

= _ H:cos (% " —;—J +Cos (37)( - g]} dx

= - _[(cos 2X + cos x) dx

= _[sm 2x + sin x}+C

= —%Siﬂ2X—SinX+C.
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2
S24. Let I= Ie‘ﬂ”"”[1+x+zx ]dx
1+ x
2
= j'etan“x 1+X2 + X > dx
1+ X 1+ x
, Xetan'1x
= |e®™ “dx+ ax
I '[ + x?
I=1,+1,
\ I = Xetan"x J
o 2" I1+x2 X
Put tan"'x=t = x=tant
1
= 2 dx =dt
1+ x
I,= [tant-e'dt
I I
=tant-e*—_[seczt-e'dt+c
= tant-e' — I(1+tan2t)e’dt+C [
etan'1x
I.=tant-e' - |(1+ x?)- dx +C
2 -[( ) 1+ x°2
I=tant-e' —fe" " dx+C
I= _[e‘a""’dx +tant-e' — _[e“'“”" dx.C
=fant-e'+C
= xe™ *+C.
$25. Let x> =t. Then
x? t t A B
4, .2 =12 " = +
X' +x°-2 tr+t-20(t+2)(t-1) t+2 t-1
So, t= A(t=4)+ B(t+2)
Comparing.coefficients, we get
NER
3 3

- (0)

sec?0 =1 + tan? 0]
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s X211
' x*+x?-2 3x*+2 3x%*-1
x? 2 1 1 ¢ dx
Therefore, ———dx = — dx + —
J‘)(4+x2—2 X 3Ix2+2 I?»J‘x2 1
2 1 1 -1
== —tan'——=+—1lo +C.
342 J2 6 91

$26. [et, I= J-\/5—2x+x2dx = _Nx"‘ —2x +1 +4dx

= J' (x -1)%+(2)%dx = _[\/(2)2 +(x = 1)%dx

= XT‘Wz?-+(x-1)2dx+2|og|x-1+,/22 F(x—12|+C
=XT_1 5-2x + X% +2log|x —14+/5 - 2x + x* | + C..
$27. Let, I= J.\/.?ax—x‘? dx:j\/—(xz—Zax)dx

= [J-(x*-2ax +a*-a?) dx = [{{(x - a)* - &’} o

= I a® —(x —a)® dx

— 2 —
=X a\}az—(x—a)z +§-sin"[x aJ+C
2 2

a

2

= X;a\fzax—ﬁ +%sin‘1(x_a]+c.

a

$28. \We have I= J\/TO —4x +4x7 dx

= fal@x =17 + (3)° dx

Put t=2x -1, then dt = 2dx.

Therefore, I= % [Vt + (3)at
2
=; vE +9 9I0g|t+\/t2 ‘+C
1

Z(2,v<—1),}(2x—1)"‘+9 +%Iog‘(2x—1)+«/(2x—1)2+9‘+C.
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$29. |t I= | X dx

4

x" =1
Put =t = 2xdx=dt = xdx=%dt
1, dt 11 t-1 dx 1 X
I=— =—.—log|—|+C =—1| C
2 e 272" Al [ e =2a" ) va }
1
=Z[Iog|x ~1|-log|x*+1]]+C
$30. x? d
Let, I= [ dx
- X
1 x2 1 x?
22 272
= 2 dx [+ &~ b? = (@%b)(a-b)]
(1-x )( + X°)
.1
—(1+x%)—— (1 x?)
= [2 dx
(1- )(1+X)
2 ety -x)
(1-x*)(1+ x?%) 2 7(1-x)(1+ x?)
1 1 1 1
= — ax—— ax
ZJ. iy ¥, 2-[1+x2
=1-llog 1+ x +C—1tan X +C,
2. 2 1—
1 1+ x 1
= — — ANy C. + C=C,+C
4 1—x| 3 an’ x + [ ; ]
S31. Let, I=,[
X x =
Put, X¥=secO = 0=sec ¥
= 2xdx=sec 0 -tan 6 dO
__Isecﬁ tan© =1jd9=19+c
secetane 2 2
1
Esec (x*)+C.
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$32. We have,

Now,

Put

Therefore

Again,

Put,

Then,

Thus,

$33. | et

X3+ x x? X dx
I= jx4_9dx= jxq_gdﬂm:L+Jr2

3
X
I= jx4 —5

t=x*-9 sothat 4x%dx = dt

_ 1t 1 1 .
I = ZIT—ZIog|t|+C1—Zlog|x —9|+C,

I,= jxf‘ixg.

X¥*=u sothat 2xdx=du

1 du 1 u-3
I=— = +C
2 2Iu2—(3)2 2x6 u+3| °
1 x*-3
= —Io C
12 9% +3| "
I=1+1,
_1 4 1 X“-3
—Zlog|x —9‘+Elog 5 |*C

~(X3-3x+2)
=f dx : .
H 23443 +2_Z]
=f a'x2 :
Had -]

zf\/uf-(x—zf 2,

= [sin"'(2x -3)] =sin"1-sin"'(-1)
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.z .+ sin= =1and sin (-0) = —sin 0
22 2

= T.

$34. = X i
Let, I f;hsinxdx .. (i)

=r TTX dx
01+ sin(n— x)

= [T .. (i)
01+ sinx

On adding Egs. (i) and (ii), we get

J-n (1-sin x)dx
0 (1+sin x)(1-sin x)

(1-sin x)dx
: J': cos? x

n _|::(sec2 X —tan x - sec x)dx

T J:seczxdx—rc j:secx-tanxdx

r[tan x]{J - nfsec x]{J

n[tan x - sec x];

n [tan m.—sec n —tan 0 — sec 0]

= 2T =7 [0+ 10+ 1]
21 =27
I=mn.
S35. — (2 cos? 5]"2
Let = rfzﬂd)(:rm—zdx
a3 (1 - cos X)5.f2 3 . X 512
[2 sin? —]
2
cos i COos i
\/E /2 2 1 2 2
4\/5 T T
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Put sin> =t
2

= cosi-idx = dt
2 2
X
= cosde = 2dt
As x—>E then t > —
3’ 2
T 1
and x— —, then t > —
2 V2

2 angt 1[¢5
I= —f ==
4% B2 T541

1/2

A1

& 6
J2) \2

= VY g 12_3

=-g(4-18)="2=".

Note: If we integrate the trigonometric function in different ways [using different identities] then,
we can get different answers.

8
538 \\e have j‘ v10 0
3 Vx J__'
Jm b b
- d 2+ [foodx= [fla+b-x)d
'j\/10—x+\/10—(10_x) X J(X) X !(a+ x) dx
& .
) d e
N ! 5[\/10—x+\/; X (ii)

Adding Eq. (i) and (ii), we get

8
2I=fum=8—2=6
Hence, I=3.

$37. We can redefine fas
2-x, if -1<x<0
fx)=<x+2, if 0O<x<1
3x, if 1<x<2
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Therefore,

S38.
We have

Hence,

S$39. Let

Put

Now,

Again, put

2j.f(x)d’x

0 1 2
= j(z-x)dx+j(x+2)dx+j3xdx
-1 0 1
210 2 1 22
= 2x—X— + X—+2x + 3X
2 ), 2 0 2 ),
=O—[—2—1]+[1+2)+3[i—1J
2 2 2 2
5 5 9 19
=S —t—4—=—
2 2 2 2
r
I= j'ﬁ/1+sin2x ax
0
r
= _N(sin X +cos x)* dx
0
i
=Ismx+cosx )dx
0
=|—cosx+sinx|§
I=1
X‘UZ
I= J.1+)«'3"“d}(

x=t = dx=4£dt

I=4J't2(t3)dt— j[rz— e ]dt

1+t 1+ £

I=1,-1,
3

I,= 4 [t’dt=4 t—+C _4 x4 C,
3 3"

tZ
I2 =4 jﬁdt

1+13=7z = 3tdt=dz
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= t2dt =

Wb Wl

log|z|+C, =%Iog|(1+t3)|+02

%Iogl(1+)(3”"')|+C2

I=ixa“‘+C1—ilog|(1+x3"“)|—c2
3 3
_i 314 _ 3/4 . = _
-S{x log|(1+x*“)|} + C.. [+ C=C,-C)]
540, - X
Let I= [————dx
Ix‘—x2—12
XZ
= ax
J.x“—4x"’+$‘;x2—12

- -[ deX
X2(x* —4)+3(x* - 4)

_ .[ x2dx
(x* —4)(x* +3)

x2

Now, ket X =t
o (x? —4)(x* +3) [Le ]
t _ A B
= = +
(t-4)(t+3) t-4 t+3
= t=A(t+3)+B(t-4)
On comparing the coefficient of t on both sides, we get
A+B=1 .. ()
= 3A-4B=0 (i)
= 3(1-By-4B=0
= 3—3B-4B=0
- 7B=3
3
= = _
7

If B= E,thenA+§=1
7 7

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



x? _ 4 N 3
(X =4)(x*+3) 70 —4) 7(x* +3)

3 1
I=— ax + — | ————— dx
Ieer 7Ix"‘+(\/§)2
= fi. 1 k)g X—2 Ei __1_ _1 X +C
7 2.2 x+2| 7 J_ 3
=l|og x-2 +£ta "L
7 X+2 J§
S41. | et I= Je‘“ cos® x dx

II I

= cos® x _[e‘” dx — I(c;ix cos® x Ie‘B" dx} dx

~3x ~3x

= cos® x - 2 —J(—3coszx)sinx-e 3 dx

1 _ . _
= —gcos3 xe ¥ — _[cc:)s2 x sin xe > dx

= _ % cos’ xe ¥ — j(1 —sin® x) sin xe™>* dx

1 _ .
=—§cossxesx—j5|nxe dx+Js|n x " dx
1 1

-3x —3x

1 _ ) _ . . e
—Ecosaxe3”—IS|nxe3*dx+S|n3x- 3—'[35|n2xcosx- 3

dx

1 . . . 1 . _ _
= —gcos3 xe ™ — [sin xe ** dx —gsme' xe ¥ +4[(1=€os® x) cos xe * dx

1 y ) _ 1 . B _ B
I= ——cos’ xe ™ - _[sm xe ¥ — —sin® xe ™ % jcos xe > dx — Icos3 xe % dx
3 1 o 3

-3x -3 =3x
e . e e
2] = g [608® x + sin® x] - [sm X =y _[cos X -

dx} + jcos xe ¥ dx

e . 1 . a1 ) )
20 = 3 [cossx+3|n3x]+§smx-e 3x —gj'cosx-e 3"cb<+J’c<.'a$,>(e 3 dx

-3x
or=¢ [cos® x + sin® x] +l sin xe ¥ +g jcos xe ** dx
3 3 3
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Now, let I = _[cos x e *dx
I 11

e—Sx ) e—3x
I,=cosx- — -_[(—sunx)‘ = dx
I,= —cosx-e™ . [sin x- e dx
3 3
-3x -3x
= Jeosx-e - Xlsinx.2 —_[cosx-e dx
3 3 -3 -3
1 _3x 1 . —3x 1 -3x
= -—CcosXx-& X +—sinx-e ——J'cosx-e dx
3 9 9
L+1I1 = —16‘3" -cosx+1sinx-e‘3"
9 3 9
[B)L = —19‘3" -cosx+1sinx-e‘3"
9 3 9
I = ;—ge'a” €08 X +— &7 sinx
1 -3x + 3 3 1 ' -3x 3 ~3x 1 —3x H
2= ——e " [sin" x +cos’ x]+—sinx-e* ——=e" -cosx+—e " -sinx+C
3 3 10 10
I= —19‘3" [sin3x+cosax]+Ee‘3"-sinx—ie‘s"-cosx+C
6 30 0
[+ sin3x=3sinx—4sin’x and cos 3x=4cos® x— 3 cos x]
_3x ~3x
= [sin3x — cos 3x]+ [sinx —3cosx]+C.,
24 0
S42. \ore 5= —1, h=2and h= >+ "6 nh =3 and f(x) = 7x —5.
n

Now, we have

2
[(7x=8)dx = lim ALF(=1) + (< h) + F(=1+2h) + ..+ F(=1+(n =) h)]

Note that
f(-1)=-7<5=-12
f(=1+h)y=<7+7h-5=-12+7h
f(-1+n-1Dh)=7n-1)h-12.
Therefore,

]‘(n ~5)dx = lim h[(-12) +(Th—12) + (14h ~12) + ...+ (7(n - ) h -12)]

f!i[l:lﬂ h[7h[1+2+...+(n—1)]-12n]
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= lim h[?h (n=1n —12n}= lim [Z (nh)(nh—h)—12nh}
h—>0 h->o| 2
=L 3)3-0)-12x3=1%% 322
2 2 2
$43. |et I= f e* dx
Here, a=0 and b=2
h: E
n
= nh=2 and f(x)=¢€"
Now f e‘dx = !!imoh[f(O)+f(0+h)+f(0+2h)+...+f{0+(n—1)h}]

I'= lim h[1+ e"+e+...+e" "
s

han nh
lim h[%}: lim h[e _1]
h—0 e -1 h—0 e -1
2
lim h{i”]
h-0 e _‘1

e? lim h — lim h [ lim h =1]

h-0gh -1 noogliy n—s0 @h 4
=e’-1.
S44. et I= [ (x*+3)dx

Here, a=0, #=2 and h=2-2_2°0

n n
Put, n=% = nh=2 here fXx)=(*+3)
Now, f(x2+3)dx = rI?imﬂh[f((])+f(0+hv)+f(0+2h)+...+JF{0+(n—1)h}] .. (i)

f(0)=3

= f(0+h)=h2+3, f(0+2h)=4h*>+3=2°h"+3
fFIO+(n—1hl=rM" -2n+*+1)h+3=n-1)>h+3

From Eqg:(i);

ﬁ(x2+3)dx lim h[3+h* +3+2°h* +3+3°h* +3+...+(n-1)*h*+3]

lim h[3n + h?{P + 2%+ .. +(n -1)7°}]
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im h[?m hz[(n—1)(2n—2+1)(n—1+1>ﬂ [ anzn(n+‘|)(2n+1)}

h—0 6 6
B 2
= lim h 3n+h2[(n _”)(2”_1)J]
h—0 6
~ ?
= lim h 3n+—(2n3—n2—2n2+n)}
h—=0 6
B 35,3 25,2 2
= iim | 3pp o 2 =3n°h -h+nh‘h}
h—bﬂ- 6
B 2 2
_jim|3.0,28-3:2°-h+2:h }
h—0 6
o 16—12h+2h2}
= lim |6+
h—0 6
=6+E=6+§=2—6
6 3 3
S$45, Let I= J‘,/tanxdx
Put tan x=t* = sec®xdx=2tdt
2t
I= |t dt=2
I sec? x I1+t
2 2
J-(t +1)+gt 1)dt
(= 1)
t2 1 2 -1
= dt + dt
J‘1+1‘4 J‘1+1“‘
=j2 1dt+j2 -t
[ r
t2 r2
1 1
1‘(‘?2) ”[‘F]
[ g [
1 1
(t——] +2 (t+—} -2
t t
1 1
Put u=t—? = du= ‘I+f—2 dt
1 1
and v=t+? = dv=[1—t—2}dt
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I=
Iy ey
1. U 1 v -2
= ——=tan —+ lo +C
2 J2 242 gv+x/§
=ltan“ tan x -1 N 1 log tanx—\/2tanx+1+c‘
2 ,/2tanx 22 tan x +4/2tan x +1
S46. x?
Let I= dx
J.()f:2+az)(x2+,{)2)
x? 2
Now, Let x° =
(x*+a°)(x* +b?) [ 1
t A B
= 2 2 = 2 + 2
(t+a’)(t+b") (t+a°) (t+b%)
= t=A(t+b?+ B(t+a)
On comparing the coefficient of t, we get
A+B=1 .. (i)
b’A-a’B=0 ... (i)
= b*(1-B)+a’B=0
= b’*—b’B+a’B=0
= b’ + (a*-b*)B=0
—-b? b?
= T -
From Eq. (i)
b2
Avipr —g7 =1
b — g% — b? -a°
= AP b’ —a2 b -al
—-&a° b? 1
I= + dx
I(b"’ a’)(x*1+a%) j.1::2—82 x* + b?
-a° 1 b? 1
= ax + ax
(b*> ~a?) jx2+az bh? - a° J.xz-i-b2
= -32 .1tan_1£ b2 .1tan_1£
b*-a* a a b’-a* b b
= 21 _|—atan" X4+ ptan” S
b —a° | a b
= 21 i atan ' X —ptan X |,
a-b [ a b

Add.: 855, Nitikhand-I, Indirapuram,

Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 20



<2 tan x dx
S47. Let, I= E ——————dx
1+ m-tan® x
sin x
/2 CoS X
= E —— dx
, sin“x
1+m” . ——
COS“ X
sin x
/2 CoS X
= E 2 2 ain? dx
COS” X + m°sin® x
cos? x
/2 sin x cos x dx
= E 2 2 ain? dx
1—sin” x + m* sin® x
_ Efz sin x cos x
1-sin* x(1-m?)
Put, sin’x =t
= 2 sin x cos xdx = dt

104  dt
I=—[————
2-[31—t(1—m2)

r 1
1 1
= —|-log|1-t(1-m?)]-
2| og| (1-m?)| 1_mzl
1[ 1 1
=§_—Iog|1—1+m2|-1_ 2+Iog|1|t1_ 2}
1 1 2 dogm
=—[=log|m?|- ==
2| 9lm’] 1—m2} 2°(m? - 1)
=lo .
gm2—1
S$48. | of I= L”z dx
2 2
(1+ x%) 1= x
Put x=sin0
= dx = cos 6do

As x—0, then 6 >0

and x—>1, then 9—>%
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I=

Lnfe cos 0
(1+ sin®0) cos O

/6 1
= E ——db
1+sin“ 0

- Efﬁ sec’ 0
sec?0 +tan’0

_ E;a sec’ 0
1+tan?6 +tan’0

_ Efs sec’ 0
1+2tan’0
Again, put tanO6=t
= sec’0do = dt
As 0—-0, then t—>0

and 8—)%, then t—>i

5

'ENE dt 1 pi3 dt

o t 1 1 113
5.1/—\/5 tan B =ﬁ[tan (\/Et)]u

V2 g

1 2 1 2
== tan"\F—O =—tan''|}|=
v@{ 3 } V2 [?J
$49. | ¢t, e J:x|og(1+2x)dx
1

2 2
= log (1+2x) &7~ | LIPS SN
2 0 1+2x 2

1 2

X
=5[x2|og(1+2x)];—j1+zxdx
X
1 X 2
= _[log3-0]-| [ | =- d
5 11093 -0] J:z 1r2x )
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I

| =
o
(]
w
|

| =

&5
>
g
|

| =

5

>
Q

2 2 ©1+2x
1
1 1_X2 1 1 §(2X+1—1)
= log3-——| X |+ 12—
2 2_2 0 2 (2x +1)

: 171 1o, 1g 1
Toga- 1o+ fax-1
2°9°732|2 }+4L =2 b1

1 17 1 i1 1
Elog3——+z[x]U —g[log|1+2x|]0

4
1 1T 1 1

= —log3-—+———[log3-log1
> g 4+4 8[9 g1]

1 1
—log3-—1log3
> g 8 g

3
= —log3
5 19
S$50. Let I= _Exsinxcoszxdx ()
and I= J:(ﬂ:—x)sin(n—x)cosz(rc—x)dx
= I= E(ﬂ—X)SinXCOSZXdX ... (ii)

On adding Egs. (i) and (ii), we get
2l = E:r:sin x cos? x dx

Put cosx =t
= —sin xdx = df

As x—0, then t>1

and x—n, thenit= -1

- or= -E1-1] = 21=2F
3 3

==,
3
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S51. Let

Now,

I= fxlogsin X dx

I= E(n—x)mg sin ( — x) dx

= j:(n—x)logsin x dx

2I= n[:mg sin x dx

/2
2I= 27:_[01 log sin x dx

I=n _[:2 log sin x dx

/2 i
I=n [0” log sin (n/2 — x) dx

On adding Egs. (iv) and (v), we get

and

Put

As x—0, then t—>0

and x— % themit - n

2 .
=T 0g sin X +10Q COS X )dx
21 f (log log )d

2I=n Fz log sin x cos x dx

/2 2 sin x cos x
=7 Iog—z—dx

2I= = [ (log sin 25~ log 2) dx
/2 . w2
21 = nf log sin 2x dx — ch: log:2 dx

2X=t = dx-g
2

21= L { log sintdt—ﬁlogz
2 2

2
2I== ["log sin xdx — = log 2
2£ g 2 %9

- ()

.. (i)

... (iii)

[ [ fo0dx=2 ff(x)dx]

. (iv)

.. (V)
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2

- 2= - % log 2 [From Eq. (iii)]

2 2
I= —%Iog2=n—log[l)

2 2
$52. 2 :
We have 1= [0 X )
5 cot’ x +tan’ x
3 tan’ (E —~ xj
2
= I dx
o cot’ | £ - x +tan7(E—xJ
53
_ Ej- tan’ (x)dx (i)
5 cot’ x +tan” x '
Adding Eq. (i) and (ii), we get
; 7 7
of = j~ tanT X +cot? X dx
5\ tan” x + cot’ x
; 1
= [dx which gives I= -,
5 4
; dx
S53. | ot =
J: (@’ cos?® x +.b%sin’ x)?
Divide numerator and denominator by cos* x, we get
_ Lm sec’x dx
(@ +b”tan® x)
b 'E:fz (1+tan” x) sec® x dx
(&° + b*tan® x)°
Put tanx=t
= sec’x dx = df
As x—0, them >0
T
and x> rX then { >«
(1+t?)
I= - 7
E(82+b2t2)2
1+t
Now, _— Let £=u
(@° + b?t?)? [ !
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1+u _ A N B
(@ +b?u)’ (8°+b*u) (a*+ b u)’

= 1+u=A(a°+b’u)+B

On comparing the coefficient of x and constant term on both sides, we get

a’A+B=1
and b’A=1
1
A=='B§
2
Now, %+B =1
_ B= 1 az_bz_az
B B
I= (1+t?)

1 e dt -2 ot
_?£a2+b2r2+ b’ f(az+b2t2)z

1 dt b*~a* _l? dt

+
b2 b2 (a_z—‘r tzJ b2 (a2 +b2r2)2

bZ

1 _,(’tb'ﬂ” bz—az[:r: 1]
- 3 tant | — + 2 AL
ab ajl, b 4 ab

e N7
[tan ' — tan ' 0] + ~. —Q—Bsi
479@%b°)

bS

T A

2ab° 4 (ah)

- 2a°+ b? - 2° _n a2+ b?
4a’h® 4| a*p® )’

- (i)
... (ii)
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