OPEN STUDENT FOUNDATION
CHAPTER 7 Std 12 : MATHS
PRACTICE SHEET DAY 6

Date: 24/02/24

) Write the answer of the following questions. [Each carries 2 Marks]

1. Find the following integral : sz (1— izj dx

X
X -xtrx-1
2. Find the following integral : J <1 dx
2 - 3 si
3. Find the following integral : J.$ dx
cos” x
tan~x
4. Integrate the function : 2
1+ x

%3 sin(tan_1 x4)

S. Integrate the function : 5
1+ x

2
1+ logx
6. Integrate the function : &
X

sin®x + cos®x

2

7. Find the integral of the function : ——
sin“x cos“x

4x + 1
8. Integrate the function : ——————
\/2x2 +x -3
. : 1
9. Integrate the rational function : ﬁ (Note : Take e* = 1)
e” —1

1

. TX
10.  Evaluate the definite integral : I(x e’ +sin I) dx
0

T

2
11. By using the property of definite integral evaluate the integral in : J sin’ x dx

—TU

2

) Write the answer of the following questions. [Each carries 3 Marks]

2cosx — 3sinx

12.  Integrate the function : -
6cosx + 4sinx

(x + I)(x + log x)2
X

13.  Integrate the function :

cos 2x

14.  Find the integral of the function : 5
(cosx + sin x)

1
15.  Integrate the function :

(2 -x)" +1
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

3L

32.

33.

2

1-x
Integrate the rational function : ———
x(1 - 2x)
Integrate the rational function : 5 - 1
ntegrate the rational function : G-Dx-20x-3
1
Integrate the rational function : ————
x(x® -1
2
Integrate the functions : ,|1 + o5
11
Evaluate the integral using substitution : '[(— - —j e?* dx
x  2x?
1
Toxdx
By using the property of definite integral evaluate the integral in : Jm
0

By using the property of definite integral evaluate the integral in : '[ \/_ \/\/77
a-x

Integrate the function : f'(ax + b) [f(ax + b)]"

1
Integrate the function : — 5
(x= +1) (x= + 4)
. sin® x — cos®x
Integrate the function : > >

1-2sin“ xcos” x

eSlogx _ e4logx

Integrate the function . logx _ 2logx

5x
x +1) (x% +9)

Integrate the function :

Integrate the function :

[Hint : = , Put x = t6]

&
N~
+
&
W=
=
DN |—
+
=
W=
W=
e
p—
+
=
O |-
Ne—

N

2
Evaluate the definite integral : J‘ (2308 X dx

0 COS™ X + 4sin? x

\/xz + 1[log(x2 + 1) — 2log x}

x4

Integrate the function :

1-sinx
Evaluate the definite integral : j e (—J dx
1 - cos x

sinx + cosx

Evaluate the definite integral : 9 + 165in 2x

S |a N3

dx

Jrx-x

Evaluate the definite integral :

O —y

dx
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35.

36.

37.

38.

39.

41.

42.

45,

46.

47.

Write the answer of the following questions. [Each carries 4 Marks]

Jtan x

Integrate the function : ———
sin x-cos x

Find the integral of the function : !
cos(x — a) cos(x-b)
Integrate the function : 1
\/(x -1) (x - 2)
Integrate the function : L
\/(x - a) (x - b)
X+ 2
Integrate the function : ————
Jx% + 2x +3
. 5x + 3
Integrate the function :
\/xz + 4x + 10
2% —.3
Integrate the rational function : —
(x“ -1 @2x + 3)
3x +5

Integrate the rational function : — 5
X==— By — ol

x% + 1) x% +2
(x% +3) (x%2 + 4

Integrate the functions : /1 + 3x — x?2

1
Evaluate the integral using substitution : Jsin'l( 2x 2] dx
1+ x
0

Integrate the rational function :

By using the property of definite integral evaluate the integral in :

By using the property of definite integral evaluate the integral in :

3
sin? x dx
3 3
sin? x + cos2 x

O — 3

T
T- \/sin x d
0ysinx + \/cosx

%
By using the property of definite integral evaluate the integral in : Jlog(l + cos x) dx

0

[56]
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OPEN STUDENT FOUNDATION
CHAPTER 7 Std 12 : MATHS
PRACTICE SHEET DAY 6

Date: 24/02/24

) Write the answer of the following questions. [Each carries 2 Marks]

1 Find the following integral : J-xz (1— Lz] dx

X
. 1_LJ
I —J.x( xz dx
=] -1 dx
=x% dx - [x° dx

x2+1 x0+l

T 2+1 0+1

-

¥ -xtrx-1
2. Find the following integral : J. v -1 dx

3 _x®4+x-1

= I:Jx x -1 ax

B J-xz(x—1)+1(x—1)
- x -1

dx

dx

j(x ~D(x?+ 1)
- (x - 1)

= [x2 +1dx

Ix% dx + [x9 dx

1l
|
+
=
+
o

dx

3. Find the following integral : Jw

CCIS2 X

2 -3sinx
- I:j—

0082 X

2 3sinx
= J 2 - 2 d.x
cCos“ X  cos“x

= [ (2sec?x — 3secx tan x) dx

dx

= 2 | (sec?x dx - 3 | sec x tan x dx

—2tanx — 3secx + ¢

[22]

Welcome To Future - Quantum Paper




tan " x

Integrate the function : — 5
1+x
etan_lx
1= ‘[ > dx
1+x
1

Put, tan"lx = t = 5 dx = dt
1+ x

-1 -1
=e™ T g ( r=e" x)

x3sin (taIf1 x4)

Integrate the function :

1+ x8
3 . 1.4
x” sin(tan  x7)
I:‘[ 8 dx
1+ x
1
Put, tan"1x? = 1= e - 4x3 dx = dt
1+ (x7)
3
X dt
= de:—
1+ x 4

3 G -1.,4
xsin(tan " x

P - [EREE) g

1+x

. dt
= JSlnt —_—
4
-cos t
= +c
4
1
=7 cos(tanlx%) + ¢ (- t=tan! )
(1 + log x)2
Integrate the function : ~————
x

(0 + logxy?
I = j—x dx

1
Put,1+10gx=t=>; dx = dt

| 2 dt

/3
—+c
3

1+ logx)’
:%+c (v t=1 + log x)

sin®x + cos®x

sin’x cos’x

Find the integral of the function :
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> dx

sin®x + cos®x
el l= V=5 2
sin“ x cos“x

Sln X COS X
_ j dx + j dx
SlIl X COS X Sln X COS X

| secx - tanx - dx + | cosecx - cotx - dx

= Secx — cosecx + ¢

4x + 1

\/sz +x -3

8. Integrate the function :

4x + 1
- I:j
\{Zx + x - 3
Let, 2x2 + x -3 =t = (4x + 1) dx = dt
o[

N

1
—
~

(¥
QU
o~

20t + ¢
=2y2x? +x-3+¢c (v t=2x%+x-3)

9. Integrate the rational function : % (Note : Take e* = §)

(e” -1
1
= I:ex—ldx
lete¥ =t = e%dx = dt
=>dx:£:£
et t
L de
-t
J-t—(z 1)
-1
= (L-l)d:
t -1 t
g [rar
-1

=log|t-1 -log|t]| +¢

-
=log |—| + ¢

x_

= log ¢
e
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1

10.  Evaluate the definite integral : J.(x e’ + sin %J dx
0

1
- j(x X + sin%} dx

0

1 1
= I(x etdx + Isin ™ dx J'xex &

0 0 =x Iex - j(;—x (x) J'ex dx) dx

1
- [xex - e"]l + {_COST] = xe* — jex dx
0 n
4 0 - xex _ ex

=(e—-e) - (0- eG) + [— i cosg + i coso}
T

T
zl_ixLJ,E(l)
T \/E T
4 22
=14+ - x 22
T T

T

2
11. By using the property of definite integral evaluate the integral in : '[ sin’ x dx
-

2
-  flx) =sin’x
o flx) = sin’(-x)
= —sin’x
= —ﬂx)
- flx) is an odd function.
a
_[ f(x)=0 (- flx) is an odd function.)
-a
T
2
j sin’x dx = 0
o
2
) Write the answer of the following questions. [Each carries 3 Marks] [66]

2cosx — 3sinx
6cosx + 4sinx

12.  Integrate the function :

2cosx — 3sinx
- ] = I - dx
6cosx + 4sinx

J‘ 2cosx — 3sinx
2(3cosx + 2sinx)

Put, 3 cosx + 2sinx = ¢t

2cosx — 3sinx
2(3cosx + 2sinx)

s2sinx+3cosx=t= (2cosx-3sinx) dx=dt1 = _[
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_ (4t
—Jor

1 dt

2) ¢
= Liog e+ e

1
=5 log [2sinx + 3 cosx| + ¢

(- t=2sinx + 3 cosx)

(x + D(x + log x):2
X

13.  Integrate the function :

- dx

B J'(x + D(x + logx)2
B x

:J.(X;—l] (x+logx)2dx

flr3) e owe

= ||1+—=| (x + logx)~ dx
X

1
Put, x + logx =t = (l+x) dx = dt

I(l 48 l} (x + logx)? dx
x

—
1

=2 dt
/3
= — +C
3
1 3
= —(x - sogx) +c (v t=x+ logx)
cos 2x

14.  Find the integral of the function :

cos2x
- 1 :J - 5 dx
(cos x + sin x)

(cos x + sin x)?

dx

B J‘ cos’x — sin“x
(cosx + sin x)2

_ [(cosx + sinx) (cosx — sinx) dx

(cosx + sin Jc)2

cosx — sinx
feosx —sinx

cosXx + sinx
Put, cosx + sinx = t= (-sinx + cos x)dx = dt

= (cos x — sin x)dx = dt

fra

log |t] + ¢

—
1
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=log |cosx + sinx| + ¢ (. t=cosx + sinx)

1

2

15.  Integrate the function : —=——
(2-x)" +1

I:J'L
J2 - x? +1

Put, 2 - x=t=-dx=dt = dx = - dt
1:J“_dt
JiZ + 1
1 2 2
~log |t +t? +1] +¢ -.-J-idleog‘x+x+a
J ' [ N
-log ’(2—x)+\f(2—x)2+1‘+c

log ‘+c

(2 - x)++J2-x)?% +1

= log

1 |
+ C
(2—x]+«/x2—4x+5‘

(NOTE: It is also solved by taking 2 — x = tan 6 as a substitution.)

1-x2

16. Integrate the rational function : ————
x(1 - 2x)

1-x2 1 - x2

x(1 - 2x)  x - 2x2

Here, the degree of the polynomial in numerator and denominator are equal. So, it is an improper
retional functions. we cover it into proper rational functions by dividing process.

1-x2 x2 -1
.x—2x2 2x% — x

x — 2 | whichisa proper
A 242 _ y |rational functions.

+

x-2  x-2 i
_x

Now 52 ™ x(2x-1)

2x -1
“N'x-2=A2x-1) + Bx

"N x-2=0R2A+B) x-A
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17.

Comparing coefficient of x and constant term on both sides, we get
S~ 2A+B=1and -A=-2
~“A=2and4+B=1=B=-3

x-2 2 3

.sz_x_;_zx—l

1 - x? 1[ 2 3}
—— == |1+ — -

x(1-2x) 2 x 2x -1

2
,-,J'lixdxzjl{l+g— 3 }dx

x(1 - 2x) 2 x 2x-1

1 1 3 1

EIdx+I;dx—Ejzx_ldx

1 3
—x + log|x| —— log|2x-1| + ¢
3 glx| 1 g |

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

Integrate the rational function :

x-3
SON3x-1=Ax-2)(x-3) + Bx-1)x-3) + C(x -1) (x -2)
~3x-1=A+B+C) x2-(5A +4B + 3C) x + 6A + 3B + 2C

Comparing coefficient of x%, x and constant term on both sides, we get

A+B+C=0

-(5A + 4B + 3C) =3
6A + 3B + 2C = -1
i()=C=-A-B

(D)
... (i)

...(1ii)

Putting the value of C in (ii) and (iii),

(i) =>5A + 4B -3A - 3B = -3

=2A+B=-3
(iii)= 6A + 3B —2A - 2B = -1
=24A+B=-1
Now 4A + B=-1

2A+ B=-3
.

Subtract 2A =2 |

3x-1 1

4+ B

4A + B=-1and A=1 C

=-1

Cc=14
-5 4

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

. j 3x -1

Tl - -2)(x-3)

x-2 x-3
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= J( 1 - 5 + 4 ]dx

x-1 x-2 x-3

1 1 1
:JE dx —5 jx_z dx+4.|-x_3

=log|x-1|-5log|x-2|+4log|x-3|+c

dx

1

18.  Integrate the rational function : ———
x(x® -1

1
I=[—— ax
g jx(x“-l)

- j a1 Jf dx (Dividing N’ and D" by x3)
x(x -1

Let, x* = t = 4x3dx = dt

dt
= x3dx = —

4
dt
"I_j4r(r—1)

1 1
Z-[t(t—l)

_lJ-t—(t—l)
T4t -0

r-1 4

1 1
= = log|r-1| - —log |t
7 loglt-1] - Jlog |¢] +

= Logl=dl +¢
"1 8
IR ESES
_Z OgT +C (t:x4)
X2
19.  Integrate the functions : ,[1 + Y

- I:jl+§dx

'[ % V9 + x> dx
% j,/(s)z + x2 dx

Using the formula,

2
x a f
j\/az + x? dx = 2 1/a2 +x% 4 > log ‘x + yJa® + xz‘ + ¢ we get,

I=§j (3% + x% dx
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3 )

log

X+ (3) +x2

11X 322 8 tc
3|2
%\/9+x2 +%10g‘x+\/9+x2

2
20.  Evaluate the integral using substitution : J'(l - 12) e** dx
1\ 2x

+ C

dt
- Put, 2x =t = 2dx =dt =>dx= —whenx=1thent=2and x = 2then t = 4

e fe- ) ¢

1

2
_et e et (e |
4 2 2|2
_ 2 (e? - 2)
4
. . - - 1 1 Tc—x dx
21. By using the property of definite integral evaluate the integral in : _[ 1+ sinx
0
T
x dx
I=|—— i
- -[1 + sinx ()
0
n a a
_ j (m - x) dx { jf(x)dx = If(a — x)dx
1 + sin (m - x)
0 0 0
j(‘lt - x)dx ..
1 + sinx il

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

21—

xdx j(n — x)dx
1 + sinx 1 + sinx

S —Aa

(x + T - x)dx

1 + sinx

L

Ot=—d Oot—

1+ sinx

m .
j 1 — sinx
01+smx l—sinx

=T dx

Welcome To Future - Quantum Paper




T1 - sinx
Ol—smx
Ttl =

_ j _Szmxdx
p €os”x

T[
T J(seczx — sec x tan x) dx
0

n [tanx - secx]:]t

21 = ¢ [(tanmt — secm) — (tan 0 — sec 0)] = [(0 - (-1) —

=27

sIl=m

22. By using the property of definite integral evaluate the integral in : _[ N

Ox Na — X

(1)

N =

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

Jx 4 Ja-x
dx+£m+ﬁdx

a
21 =

‘([\/}+\/m

J'\/;+\/m
x4+ Ja-x

23. Integrate the function : f'(ax + b) [ f(ax + b)]"

w I=]f'lax + b) [flax + D))" dx
Put, flax + b) = ¢
~ f'lax + b) - a dx = dt

dt
s f'lax + b) - dx = 7l

dt
I=[e" —

0+ 1]

Jx

dx
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24.

25.

26.

27.

1 tn+1

= — +c
a n+1

_[ftax + "+
a an + 1)

+C

Integrate the function :

1
dx _
j(x2 +1) (x% +4)

Integrate the function :

1
x% +1) % + 4

x* + 4) - (x2 +1)

_lj'( dx

LR A ) W

1 1 1
EJ(J'x2+1_x2+4]dx

— [tan‘1 x — — tan ! —} +C
1 -1 1 1 X

—tan x - — tan — +c¢

3 6 2

sin® x — cos” X

[§%]

1-2sin? xcos® x

sindx — cos8x = (sin%x - cos*x) (sinx + costx)

= (sin?x + cos2x) (sin?x — cos?x) [(sin?x + cos?x)? — 2sin?x cos?x]

=@ (-c

J- sin® x — cos® x

1 — 2sin%x cos® x

J- sin®x — cos® x

1 - 2sin’x cos® x

Integrate the function .

eS]ogx _ e4logx

I = dx
eS]ogx - eZlogx

x5—x4
S
X X

4
_ xz(x—l) dx
X (x -1
= |x2 dx
3
=—+cC
3

Integrate the function :

5x A

dx

os 2x) (1 — 2 sin?x cos? x)

2 = —C0S2x

- jcos 2x dx

sin 2x
+c
2

e5logx _ e4logx

e3logx _ eZlogx

5x
(x +1) (x2 +9)

Bx + C
+

(x+1)(x2+9):x+1

x2+9
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28.

N” 5x = Ax? +9) + Bx +C) (x + 1)
5x=A+Bx*+ B+Cx+9A+C
Comparing the coefficient of x?, x and constant terms on both sides, we get
A+B=0 =B=-A
B+C=5 =-A+C=5

A+C=0=29A+C=0

1
Subtract -10A :5:>A:_E
B = A=>B—l
- )
1 9
=5-B=5-—=—
& 2 2
From (i) =
1 1 9
5 . SX+ 35
_[—xgdxzj 2 +22 2 | dx
(x+1(x=+9) x+1 x%+9

=-1j Vg s L2 dx+g'[%dx
27x +1 49 = 1 g 2°x*+(3

1 1 2 9 1 1 x
-=1 +1]+ -1 +9] + - x—-tan — +¢
5 log [x + 1]+ Jlog [x® +9] + 5 x o tan™

1 1 2 3 1 x
-— - +=tan |=|+¢
2log|x+1|+4]0g|,1c + 9| 2 (3]

Integrate the function : —; I [Hint P L T = ! , Put x :tﬁ]
2 4 x3 7 . 43 1 1
X<+ X x2 4+ x3 x3(1+ xs]
1
= [ dx
x? + x3

LCM. of 2and 3is 6. x = 18 = dx = 6° dt

. 1 5
I-jﬁ-ﬁt dt

t5)2 + (¢5)3

5
:.[SGI 5 dt
o+t

5
= et
= (t+1)

_BJ-r3+1—1
- t+1

_Bjt3+1_L N
- r+1 t+1

2
ZBJ((r+1)(t —r+1) 1 ]dt

dt

r+1 r+1
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Bj(tz—t+1—t11]dt
+

S
I=6|—-—+t-log|t+1||+¢C
3 2

1 1 1 1
2 \Jx - 3x3 +6x6 — 6log |x6 + 1| + ¢ ot = x6

cos® x dx

0 cos® x + 4sin®x

—r A

29.  Evaluate the definite integral :

1'!
- I_.Zf cos?x dx
0 cos®x + 4sin®x
r
_‘2[ cosZ x dx
0cos.zx +4(1 - coszx)
T
_Tcoszxdx
= |
p4-3cos"x
T
2 2
=_1J-4—3cos x2—4dx
30 4 — 3 cos“x
T
1% 4
=——_[1— 5 dx
30 4 - 3 cos"x
n T
2 2
R [Ty ——>
30 304—300535
1 T
_ _ = 2 =
= 3[x]o+ L
—_E+él .
=75 3 1 ... (1)
T
2 1
WhEI'EIl:‘[H—de
— 3 cos“x

0

2

Divide numerator and denominator by cos“x we get,

sec®x dx

2

11:
4secx - 3

sec’ x dx
40 +tan’x) - 3

8 o«——N|A ow—mn|a
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sec?x dx

O —

4 tan’x + 1

Let tanx = t = secZx dx = dt

X :0=>t:0andx:g=>t:oo
d

t
4’ +1

I]_:

—3

e
U
~

W | =

= % [tan’1 oo — tan‘lo]
1

=2[g]=g

Substitute the value of I, in result (i), we have

n 4 T T W T
I:_—+—-—=——+—=—
6 3 4 6 3 6
Jx2 o+ l[log(x2 + 1) — 2log x}
30.  Integrate the function : i
X
[.2 [ 2
x° + 1flog(x“ + 1)- zlogx]
- I = j 1
30

x1+ilo x* +1
x2 8 x2
d

X
1 1
1+7 lOg[l-FZJ}
X X
:j 3 dx
X
-2
Put,1+—2=t=>—3dx=dt
X X
=>L3dx:—ﬂ
X 2

1
I= —EJ\/E logt dt

Now using the rule of integration by parts we get,

[logt_[\/f dt - j(% (log?) [V dt)dt}

1=-1
2
1 23 422
I=--|logt =2 -[-212d
2 3 t'3
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= -5 |logt - 5 2 -3 [12 at
: 3
=—1 logt—ti—g-ﬁ +c
2 3 3
2
3 3

1 5 2 5
-—logt-t2 + = t2 +¢
3 9

3
:—lt2 [logt —E}+c
3 3

3
1 1|2 1 2

- =1+ = 1 1+ —=|-=|+
3[ xz} [Og( sz 3} ¢

n -
1-
3l Evaluate the definite integral : Jex [ﬂ) dx
r \l-cosx

2

1'! .
- Izt l—ﬂ) d

A 1 - cosx

2

1! 1- Zsin£ (:os£

= J-ex " dx

b 2 sin? >

2 2

f 1 X X

I= J‘ex(—cosec2 Z — cot —] dx

2 2 2

r

2

er (cot TS cosec? x] dx
2 2 2

I
|
| —3a

X
s flx) = COtE

f'x) =- % cosec?x

I

|

)

N

Q

=]

~—t
Do | &=
| I
T E]

2 |[e"(f0) + fl(x) dx = € flx) + ¢

i

T 5 .n
= —|e" cot— - e2 cot =
2 4

oA

=e
T

sinx + cosx

4
32. ite i : J
Evaluate the definite integral )9+ 16sin 2x
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sinx + cosx

- [= |22 T =>4
9 + 16sin 2x

S = | A

letsinx —cosx=t= (cosx +sinx) dx =dt x=0then t=sin 0 -cos 0 = -1

)C:Er_hent:sinE—cos;E:1 L
4 4 4

22

Also sinx —cosx =t

. (sinx - cosx)? = 2

-. sin?x + cos?

X — 2sin cosx = 2
1 -sin2x = £
wsin2x=1- £

dt

0
I=[—r
_'[19+16 (1 -2

|
X

54 4t
5- 4t

1 0
— | 1
40 |: o8 }_1

io [log 1- log%]

1 1
— |0 + log9] = — log9
40[+0g] 40 o8

1
33.  Evaluate the definite integral : _[

Jm_f
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1 1 11
I(l + x)2 dx - jx2 dx
0

I 3Tt 3
L 0 0

3 ,
- 22_1]_5[1]

I
wilne

wlne

J2
= (2ﬁ—1+1)=%

Wb

) Write the answer of the following questions. [Each carries 4 Marks]

Jtan x

34.  Integrate the function : ————
sin x-cos x

- 1 - I dx
Slnx COSX

- [

sin JC
COos X

dx

-sec® x dx

.[tanx

- [

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

-sec® x dx

\/f'
B
J1
= + C
1
- —+1
2
= 2\/f+c
= 2. ftan x + ¢ (. t=tanx)

1
cos(x — a) cos(x—b)

35 Find the integral of the function :

- 1= j !
~ Jcos(x—a) cos(x—h)
1 fsin[(x -b) - (x - a)] dx
sin(a — b)) cos(x — a) cos(x-b)

1 J'sin(x—b) cos (x—a) — cos(x—Db)sin(x —a) dx
sin(a — b) cos(x — a) cos(x-b)

[56]
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B
sin(a — b)

J.[tan(x - b) - tan(x - a)| dx

m [Jtan (x — b) dx - | tan (x - @) dx]

m[log |sec(x-b)| —log|sec(x-a)|] +c

|sec(x - b)|
+

" sin(a - b) “ |sec(x - a}|

c

_ 1 o |Cos(x - a)‘ c
" sin(a - b) & |cos(x - b)‘

36.  Integrate the function : :
-1 x -2
1
= J' dx
= JE -1 x - 2)
- [——ax
Jx2 - 3x+ 2
2
= j 1 dx LT, = (M.1.) to make
\/xz—3x+9—9+2 xR
4 4 it perfect square

x + x* - a*

B R R 2

1
+c J dx = lo
( 222 8

I = log x—§+\/xz—3x+g—l +c
2 4 4
3. [2
= log x—5+ xX*-3x+2|+c
37.  Integrate the function : L
J(x - a) (x - b)

1
L= dx
j\/(x—a) (x - b)
1

= j\j dx

x> —(a + b)x + ab
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dx
= J (. To make perfect square, add and subtract Last term)

2 2
\/xz —(a+b)x+[agb] _[a;—b] +ab

[j\/ilog\ﬂm\u]

= log (x pas b) + Jx—-a) (x-b)| + ¢

X+ 2

Integrate the function : ————
JxX2 +2x + 3

X+ 2

J-\{x + 2x + 3
(2x + 4)

\/x +2x+3

(2x+2+2)

Jx +2x + 3

1 1
2 (2x + 2) + E(Z)

:I dx
\/xz +2x + 3
2x+2

1
+ | —x—d
\/x +2x+3 J-\/x2+2x+3 )

d
— 2 3]
dx{x+x+)

1
J > dx (- To make it perfect square)
\}x +2x+3 JXT+2x+1+2

i(x +2x + 3)

1
dx
j Jx? +2x+3 ‘/(x+1)2+(\/§)2

f'x)

Now IJ_dx =2/f(x) + ¢ and sziaz dx=log

38.

x+\{x2 +a2

+C

Using these both formulae, we get

I=%x2\{x2 +2x+3 +log

(x+1)+ (x+1)2+(J§)2 +c
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= 1/x2+2x+3 +log ’(x+1)+\/x2 +2x+3‘ +c

5x + 3
Jx% + 4x + 10

39.  Integrate the function :

:j 5x + 3
Jx% + 4x + 10

dx

5 3Aix2 4x + 10) + B
x+_dx(+x+)+

“hx+3=Ax+4) +B ....(i)
“hx+3=2A-x+4A + B

Equating the coefficient of x from both sides,

weget2A=5=>A:E

Equating the constant terms from both sides,
5 5
we get 4A + B=3 but A = ) then4(5) +B=3
~B=3-10=-7
Substituting the value of A and B in (i), we have
5
50+ 3 = 5 2x+4) -7

I:j 5x + 3 dx

Jx% + 4x + 10

32x+4)-7

dx
\/xz + 4x + 10

_ 2x+4 dx—?j

S S
Jx +4x+10 JxZ+4x+10

5 ..
=3 I, -71, ....(id)

11:.[ 2x + 4 dx

Jx2 + 4x + 10

Let, x2 + 4x + 10 = t = (2x + 4) dx = dt

Il_j J'tZdt

I, = 2JE +0
- 2\/m + ¢ (" Put, the value of 1)
I, = J. ! dx
Jx2 + 4x + 10
= j 1 dx
JXZ tA4x + 446 (- To make perfect square)
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1
Jx + 2?2 + (6)?

= log = log

x + ¥ + a® ’+c

(X +2) +4)(x + 2)2(J§)2

_[ dx

+ Co A
\}xz + a?
= log ‘(x + 2) + 1/x2 + 4x 10| + ¢o

Putting the values of I, and I, in (ii), we get

I=%><2Jx2+4x+10+cl—7log (x+2)+\/x2 +4x+10‘+c2
= 5Jx% + 4x + 10 - 7log ‘(x +2) + \x? +4x + 10‘ +c

where CEtC=C= constant

2x — 3
(x2 - 1) (2x + 3)

Integrate the rational function :

2x -3 B 2x -3
K -1DEx+3 @-Dx+ D2x+3)
2x-3 A B C

. = -+ +

21 @x+3) (-1 (x+) 2x+3 (@
N 2x-3=A(x+1) @2x+3) +Bx-1) 2x+3) +C -1 (x+1)
©2x-3=@2A+2B+Cx2+ (5A + B) x + (3A -3B - C)

Comparing coefficient of x2, x and constant term on both sides, we get

2A+2B+C=0 ()
5A+ B =2 ... (i)
3A-3B-C=-3 .. (i)

(ii) = B=2-5A
Put, the value of B in equation (i) and (ii),
i =2A+4-10A+C=0 =-8A+C=-4

(iii)=>3A-6+15A-C=-3=18A-C =3

Add: 10A = -1

A=-L

10

1 1 5
B=2-5AandA=-—=B=2+=>-=2Z2
10 2 2

B =2

2

i =2A+2B+C=0

2A - 2B dA i dB E

s C=-2A - an = 10an =5
1 24 24
. = — _§5=—- — . [C=——
.C 5 5 s - 5
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41.

Substitute the values of A, B and Cin (1), we get,

1 5 24

2x - 3 :_E+ 2 ., 5
x2 -D@2x+3) x-1 x+1 2x+3

. 2x-3
T2 -nEex+3)

-1 5 24
j( [ . _ de
10(x-1) 2(x+1) 5(2x+3)

1 d 5 ¢ dx 24 d
et I P

dx

107x -1 x+1 5 92x+3
1 5 24 1

=—- —log|lx - 1|+ = log |x+1| —-— - — log|2x + 3| + ¢
10 g | 5 g | | . gl |

5 1 12
=—log|x +1] -—log|x -1]- — -log |[2x + 3| + ¢
5 g | | T g | I ) g | I

Integrate the rational function : — 3x2+ >
X —x"-x+1
3x+5 _ 3x +5
Xox?-x+1  x% (x-1)-1(x-1)
3 3x +5
(x-1 (x*-1)
_ 3x +5
T (x=D(x-1 (x+1)
B 3x + 5
(x-1? (x+1)
. 3x+5 A B ., C a1y
K oxP x4+l x-1 0 (x-12  x+17
ANT3x+5=Ax-1) (x+1) +Bx+1)+C(x-1)>2
L3 +5=A+0Ox2+B-20x+(-A+B+ Q)
Comparing coefficient of x?, x and constant term on both sides, we get
A+C=0 ...
B-2C=3 ....(i1)
-A+B+C=5 ....(iii)
i) ==A+C=0=A=-C
(i) > C+B+C =5
~B+2C=5 (i) B-2C=3] A=-Cand
1
(ii) >B-2C=3 and B =4 C:E
Add 2B =8 4-2C=3
1 1
B=4 . |C=—= i -
alC=g |l ja=—3

Substitute the values of A, B and C in (1), we get
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3x+5 -1 4 1

. + +
Box?oxe1l 2x-D (x-1% 2x+D)

5 dx

-xr-x+1

=J'{ -1 + : + ! ]dx
2x -1 (x-1% 2x+1

1 dx dx 1 ¢dx
=—= | +4 +- [
29x-1) x-12% 27x+1

3 5
o

1 _172-0-1 1
=— —10g|x—1|+4M+—log+|x+1|+c
2 -1 2
1 x+1 -4
= — log +c
2 x -1 (x-1)

(x2 +1) (x% + 2

42.  Integrate the rational function : —; >
(x +3)(x= + 4)

(x* + D(x* + 2)
(21 3) (22 1 4) Laking x? = t (Not substitution)

t+D(+2)  t*+3t+2
t+3) (@ +4) 2 +7t+12

Here, the degree of polynomial in numerator and denominator is equal. so, we first do the division
process.

AN +2) (247t +12)-4t-10

T+ +4) 2+ 7t + 12
(4t + 10)
=l-a——
t°+ 7t +12
~ 4t + 10
a (t +3)( + 4)
. 4t + 10
ow use ———————————
t+3) (@ +4)
4t + 10 A B

(+3)C+4) 1+3 t+4
N 41 + 10 = A(t + 4) + B(r + 3)
4t + 10 =(A+ B) t + 4A + 3B
Comparing coefficient of ¢ and constant term on both sides, we get
A+B =4 .34
4A + 3B = 10 ....(iQ)
i()x4=4A+4B=16 |A+B=4andB =6
i = 4A + 3B = 10 L A=-2

Subtract B =6
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_ a+10 -2 .\ 6
T@+3)(t+4 t+3 t+4

_(t+1)(t+2)_1_[_2 e}

R = +
(t+3)(t + 4) r+3 t+4

2 6
=1+ -
t+3 t+ 4
Now Put, t = x2
x>+ 1) x%+2) 2 6
2 2 =l+— )
(x= + 3) (x= + 4) x+3 x°+4
2 2
+1 +2 2 6
de:jh 2 a2 dx
(x“+3)(x=+4) xX“+3 x°+4
dx dx
:jdx+2_[2 2_6.[2 2
x* +(+/3) X% +(2)
—x+£tan_1i—ﬁtan_1£+c
V3 NER:
2 1 X 1 X
=X+ —tan  — -3tan " — + ¢
J3 V3 2

Integrate the functions : /1 + 3x — x?2
I:j\/1+3x—x2 dx
= ‘Nl — (x? - 3x) dx

9 9
= j\/l + == (xz -3x + ZJ dx (.- Making perfect square)

._
I
—_—
_
~
m‘ﬁ

w
——
[z
|
N
|
N | W
S——
[z
=
=

2
x-3 |(yi3Y 3)? (%) --1(x_%)
22\/7J (-3 L et e

2x_3«/1+3x—x2+ﬁ sin’l(zx_3}+c
2 8 V13
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1
44.  Evaluate the integral using substitution : J.sinl{ 2x 2] dx
1+x
0

w  Put x = tan® = dx = sec?0 do

T
when x = 0then ® = 0 and x = 1then 0 = 1

2.
=)

1 ( 2tan®

129] - sec®0.do
+ tan

sin™! (sin 20) - sec®0.d0

20 - sec’0 de (i)

I
Ot [H O [ O |7

Use integration by parts for | 26 sec? d6. Taking u = 26 and v = sec?6.

j 20 sec’0 do = 26 j sec’ do - j(d% (20) j sec’0 de) de

1

20tan® -/ 2 tan 6 do

20tan -2 log |secO| + ¢

Substitute this value in (1), we get

T

1 k)
jsin_1 2x 5 | dx = [26 tan® - 2log |sec |]4
p 1+x 0

2-EtanE—210g
4 4

T
sec ZD ~ (0 - 2log |[sec0])

= g — 2log V2 (- sec0 = 1 logl = 0)
n
=—-log 2
2 g
E 3
2 sin2x dx
45. By using the property of definite integral evaluate the integral in : j 3 3
0

sin2x + cos?2 x

n 3
3 sin2x dx
- 1= j 3 3 ()
Osin2 x + cos2x
" 3
2 sin?2 (E - x) dx . .
= .[ 3 3 { If(x)dx:_[f(a—x) dx
0sinz(E - xJ + cosz(E - xJ 0 0
2 2
3
cos2 x dx

3 3 (i)
cos? x + sin?x

Il
O t—N |3
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Adding equation (i) and (ii), we get,

n 3 g 3
21_2 sin2 x dx 2 cos2x dx
=l il 3
Osin2x + cos2x Ycos2x + sin2x
3 3
T|sin2x + cos2 x
2
o A R e
0 sin2x + cos2
)
2
= jdx
0
T
2
= [x]o
om
2
b1
= =
4

46.
.
2 .
sinx
- I:j dx
Dy/Sinx + Jcosx
. (m
sin| —
;

(1)

a a
dx{ I_f(x) dx = _[f(a - x) dx
0 0

... (i)

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

A/Sin x

21 = [—
sin x + +/cosx

<_

Jsinx

b

2
d
i '([\/cos

JCOSI

X + \/sinx

dx

NCOSX

Jsinx + +Jcosx

Ot a oA

Z CosXx

Nsinx +

Jeosx + +fsinx

J

T
'(E Jsinx + +Jcosx

TN TN

I

J a

J/sin x

dx

\/sin X + Jcosx
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b1
By using the property of definite integral evaluate the integral in : _[log(l + cosx) dx
0

T
I=[log(+cosx)dx
0

T
I= jlog (1 + cos(m — x) dx
0

b1
I = .[log (I - cosx) dx i
0

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

b 4 T
21 = _[log (1 + cosx) dx + _[log(l — cosx) dx
0 0

(log (1 + cosx) + log(1 — cosx)) dx

log (1 + cosx) (1 — cos x)dx

log (1 - cos? x) dx

log sin®x dx

1
Ot Ot Ot Ot—y O——A

2-log sinx dx

m
=2 _[log sin x dx
0

21 = 21,

wl=1

T
where I; = _[log sinx dx
0

2a a
Now | f&) dx =2 [f(x)dx, f2a - x) = f(x)
0 0

Here sin (1 — x) = sinx

k4
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2
2 Iy = 2jlog sin x dx ....(iii)
0

Ilz

a a
log sin (g - x] dx { _[f(X)dx = jf(a - x) dx
0 0

2|log cosx dx o (iv)

ot—.m|'.=| o'—.m\ﬁ

Adding equations (iii) and (iv), we get,

T E
2
2 = jlog sinx dx + 2 jlog cosx dx
0 0
T
2
= j(log sin x + log cos x) dx
0
b1
2
= j og (sinx cosx) dx
0
ks
_ 2‘2[10g (2sinx cosx) dx
0 2
b
2
Iy o= _[(log sin 2x - log2) dx
0
E TC
2
= jlog sin 2x dx— Ilogz dx
0

L log2
5 log (V)

Il
-
N
|

Ll
2

where I, = _[log sin 2x dx
0

Put, 2x = t = 2dx = dt

n
x:Othent:Oandx:E then t ==

T
I, jlog sint %

log sint dt

I
N | bt
O — A

(Replace variable ¢ as x)
log sin x dt (- Defenite integral does
not depend on variable)

1]
DO |
O —
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a

r a 2
2 : - - x) =
=1x2jlog sinx dp | [T dx =2 [fdx, fla - x0) = [0
2 0 0
0
T
2
=_[log sinx dx
0
I
I, = ?1 (From (iii)) Substitute the value of I, in (V), we get
I L
I, =L - %log2
15575 0g
.1_1_1__E102 I, = log 2
ST =TS 8¢ = I, = —nlog
ButI=1,
~ I =-mnlog2
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