20. Definite Integrals

Exercise 20.1

1. Question

Evaluate the following definite integrals:
9
4

Answer

dx

%~

Using the formula:

b ()n+1b
X
J-[:X) = 11+1L
ft)" S
——+14
_ |2
il
32,
[ (9)3] [(4)5] H H
i i A el I B 6
| 2 | 2 2 2
=23 X2-2%X2
=26-4=2
=:-J-(X)_§=2

2. Question

Evaluate the following definite integrals:

3
J. : —dx
f\X Ll -".

Answer

Using the formula:

f dx = [log|x|]

3

= J-(Xi7) = [10g|:x;+7|]_32

-2

=log3+ 7-log-2+7

= log |10]- log |5]
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10
= log| =] =log|2|

b
[ ()as=1oere
_)ax = log|2|

3. Question

Evaluate the following definite integrals:

lf 1 i
0

V1-x*

Answer

Using the formula:

b

'x]z

b
1
f{idx = [—cos~
V(1—-x2)

a

1/2

1
J- = [—l:l:)s‘lrl(;],;'f2
J V(1—x?)

= —[cos™11/2 —cos™10]

» -[-3]
= [¢]
1/2

4. Question

Evaluate the following definite integrals:

Answer

Using the formula:

1.1b

b
1 _
J-md}k{: [tan X]a
1

1 1

1
J-mdx = [tan " x];

= [tan™'1— tan™! 0]
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1
J-mdx=”ﬂf/'4

5. Question

Evaluate the following definite integrals:
- X

[

S X +1

Answer
Let x2+ 1=t

= On differentiation, we get

2 xdx =dt
d dt
= = —
Xax 2

= Hence the question will become:

3
f dt/2 _ [t
t ?.t
3
lJ’dt
=> p— —_
2) t

Using the formula:

f dx = [log|x|]

3

1;2](%) dt = [loglt|]]

2
= [log| x2 + 1|]2
=logl3%2+ 1| —logl 2% + 1|
=logl 10] —1log|5|
=logl 10/5]1

= log| 2|
6. Question

Evaluate the following definite integrals:

P
[

Answer

f @2 + bzxz) OJ- B dx

+x?2)
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==

= Imd}{:ljbzf((i;
0 b

0

Now, Using the formula:

b
1 1
- dx == -1 b
J-(32+x2)dx a[tan x/ala
JD-D S S
= PR TN X =Zxdn g7
J (a? +b?x?) b

JD’D 1 s = (b)t ,bx 7
= J (az +b2x?) =3 [tan a]o

JD’D 1 dx — (b)t _ bxoo tan-1b 0
= J @2 +b7x3) x = |3 [tan " an xa]
JC? ! d (b) tan™! tan™'0
= S =(— oa —
) (@2 +b2x2) X S [tan an~" 0]
[ s = ()50
= ) (a2 +b2x2) * =13 [2 ]

JD'D 1 q (b) (TL')
= S = [=]{=
(a% +b?%x?) X a/\2

0
7. Question
Evaluate the following definite integrals:
1

1

[P
S l+x7

Answer

Using the formula:

b
1
J-md}k{: [JEEIII_]'}lt{]IaJ

b_1 “1g71
= [, resiall L

= [tan"l (1) -tan1 (- 1) ]

=G-(-3)

™
= —
2

4 | A

+o=
4
8. Question

Evaluate the following definite integrals:

T[e_x dx
0
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Answer

Using the formula:

b

J- e¥dx = [e¥]?

a

= J- e ¥dx = —[e ™™g
0

oo

= J- e ¥dx=—[e ™ —e’]

0

= J-e"‘dx=—[0—1]
0

= J-e"‘dx= 1
1]

9. Question

Evaluate the following definite integrals:

1
X
- !(Hl) dx = [1 — 0] — [log|1 + 1] — log|0 + 1]]

= [ (g) @ =10~ oglall - 0

(“logl=0)
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X

~ [2(Z7) dx = 1] ~ llogl2]]

x+1

10. Question

Evaluate the following definite integrals:

x 7

J (sin x + cos x )dx
0

Answer
/2 /2 /2

= J- (sin(x)+cos(x))dx=f sin(x)dx+f cos(x)dx
li] 0 0

Using the formula:

b

J- sin(x)dx = —[cos(x)]"

a
and

b

f cos(x)dx = [sin(x)]°

a
w2

= J- (sin(x) + cos(x))dx = —[cos(x)]% + [sin(x)]%

=

(sin(x) + cos(x))dx = — [cos (g) — cos(O)] + [sin (g) — 5111(0)]

Ot ula

= | (sin(x)+ cos(x))dx= —[0—1] + [1— 0]

O 5

= | (sin{x) + cos(x))dx = —[-1] + [1]

Ot ula

= | (sin(x) + cos(x))dx= 2

O 5

11. Question

Evaluate the following definite integrals:

x 7

Jcotxdx
/4

Answer

Using the formula:
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b
J-cot(x)dX= [log|sin(x) (]2
w2
- f cot(x)dx = [loglsin(x)|1/2
w4
w2 T T
- J- cot(x)dx = [loglsin(i)l— loglsin (E)”
w4
w2
- J- cot(x)dx = [log|1] —log|1/v2|]
w4
w2 1
- J- cot(x)dx = [log|1/(ﬁ)”
w4
w2
- J- cot(x)dx = [logv2]

w4
12. Question
Evaluate the following definite integrals:

/4
Jsecxdx
0

Answer

Using the formula:

b
J- sec(x) dx = [log|sec(x) + tan(x)[]5

w4

= J- sec(x) dx = [log|sec(x) + tam(:x;)l]mr‘L

0
0

w4
T T
= J- sec(x) dx = [log |sec (E) + tan (E)l — log|sec(0) + tan(0)|
]
w4
= J- sec(x) dx = [log|vZ+ 1| | — log|1+ 0]
]
w4
= J- sec(x) dx = [log|V2 + 1] | — log|1]
li]
w4

= J- sec(x)dx = [log[vV2+ 1| |- 0
0

(“logl=0)
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w4

= J- sec(x) dx = [log|vZ+ 1] |]
li]

13. Question
Evaluate the following definite integrals:

/4
J cosec X dx
/6

Answer

Using the formula :

b
J- cosedx) dx = [log|cosec(x) — cot(x)|]2

a

LE?

= J- cosec(x) dx = [log|cosec(x) — cot(x)l]:;:
6
] oo - B () cn ()] e 2) - cox )
= ,J; cosec(x) dx = [loglcosec Z —cot 2 |— oglcosec e cot 3 |
LE?
= J- cosec(x) dx = [log|v2 — 1| — log|2 — V3]]
6
(~ cosec G) =+/2,cot (g) = 1,cosec (g) = 2,cot (g) =+3)
LE?
= J- cosec(x) dx = 0g|w 2= 1|l
6 |2 a

14. Question

Evaluate the following definite integrals:
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= i () ax = 2x [} (Z)dx— [ 1 x dx

Using the formula:

b

J- dx—[log|x|]
- 1
_ B
=:-0J-(1+ )dx-Zx[log|x+l|] x]g

U
cL___”__

1+

1_
() dx = 2 x [logl2] ~ log] 1] - [1

U
cL__ﬁ’__

1
f(l_x)d =2 12| —0] -1
=:-UI Tt = x = 2 X [log ]

=:-J- dx—Zx log|2| —1

15. Question

Evaluate the following definite integrals:

1
et
5 1+sin x
Answer
™
l—smx
- (o= [ e
J-1+5111x 1+smx l—smx
o 0
T
ﬂ( 1 )d J’l—sinx
X= | ————
=>f 1+ sinx 1—sin?x
0 0
™
n( J’l—smx
=>J- 1+5111x cos?x
o 0

("1 -sin? x = cos? x)

I T

= dx =
J- 1+5111x J-COSEX
o 0

1-[ .
sinx
- dx
COS2X
1]

™

1+ smx

(1_ )dx— 2 % [logl1+ 1] —log| 0+ 1]] — [ — 0]

= J- = J-sec xdx — J-tan(x) sec(x) dx
0 0

Now, we know,
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b

J- sec?xdx = [tan(x)]2

a

And,

b

J- tan(x) sec(x)dx = [sec(x)]®

a

J- (1 + smx dx = [tan(x)]5 — [sec(x)[g

= J- e smx dx = [tan(m) — tan(0)] — [sec(m) — sec(0)]

)dx=[0—0]—[—1—1]

= (1 + sinx

O r—

= (1 +lsinx) dx = —[2]

(-
=>J- 1 + sinx x=
0

16. Question

Or—y

Evaluate the following definite integrals:

/4
1
[ s
. l+smx
Answer
w4 /4
( 1 ) q J‘ ( dx ) 1 — sinx
= X
= 1+ sinx % 1+ sinx [1 — sinx]
—T/4 —m/4
e /4
( 1 ) q J’ 1 —sinx q
= J- 1+ sinx x= 1—sin?x X
-4 - 4
w4 /4
( 1 ) q J‘ 1-— sinxd
= 1+sine) coszx X
—T/4 —m/4
(1 -sin? x = cos? x)
w4 /4 w4
( 1 ) q J‘ 1 q J‘ sinx q
X = X — X
= 1 + sinx C0s2x C0s2x
—m/4 —m/4 -4
e w4 e
1
_ 2 _
= J- (1 m sinx) dx = J- sec®xdx J- tan(x) sec(x) dx
-4 - 4 - 4

Now, we know,
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b
J-seczxdx = [tan(x)]®

a

And,

b
J- tan(x) sec(x)dx = [sec(x)]®

a
/4

1
= e T
f (1+Sinx) dx = [tan(x)] 7, — [sec(0)]
—T/4

LE?

= f (1 +lsmx) dx = [tan(m/4) — tan(—m/4)] — [sec(m/4) — sec(—m/4)]

—m/4

LE?

(" sec (- B) = sec 9)

LE? 1
- — =242

= J-(lJrsinx)dx 21 = [=2v2]
- 4

/4

ﬂ( ! )d 2+2V2
= J- 1+ sinx x= v
—m/4

17. Question

Evaluate the following definite integrals:

x 7

J cos” X dx
0
Answer
T Ti+cos(2x)
— (=rmcl _ [z dx
Letl = _[Oz cos“xdx = foz 2

™ T Tcos(2x)
= _[Ozcoszxdx = Jeodx+ [27 7 dx
Using the formula:

b

J-cos(ax)dx= [

a

sin(ax)
a

la

L
2

=

2 0 2 2

Ol

cos?xdx = (1) =] + (1) [sin(zx)

0

= | cos®xdx = G) [g— 0] + G) [(51112 X g) — (sin2 x O)]

O 5
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2xd —“+(1)[' in0]
COsS™X X—4 2 SINT sn

!
CIL-_“n\.ml:l

T 1
coszxdx=z+ (E) [0 — 0]

i)
cl'L__ﬁr\.zul:l

) T
cos“xdx =—
4

!
CIL-_“n\.ml:l

18. Question

Evaluate the following definite integrals:

x 7

J cos” x dx
0

Answer

= _[Ogcosgxdx = J2cos(x) x cos?(x)
= jogcosgxdx = ffcos(x) x (1 —sin®*(x)) gx

= _[Ogcosg xdx = [2cos(x) dx — [ cos(x) sin®(x) dx

Let sin x = t. Hence, cos x dx = dt, for the second expression.

™ ™
= J2 cos®xdx = [sim«;]g’f2 — JtRat

I,

iz [ﬁ
0

™
= foz cos?xdx = [sinx], -

Put back t = sin(x)

s 1
cos?xdx = [sinz —sin0] — (E) [sin? x]g"r2

i)
cl'L__ﬁr\.zul:l

1 s
cos?xdx = [1— 0] — (E) [sin? >~ sin® 0]

!
CIL-_“n\.ml:l

cos?xdx = [1] — (%) [1% — 07]

)
CIL-_ﬁr\.zul:l

= f cos?xdx = [1] — (%) [1]
= f cos®xdx = [1] — (%)
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n
JZ cos?xdx = 2
3
19. Question

=

Evaluate the following definite integrals:

n/6
J cos X cos 2x dx
0

Answer

cosx X (2cos?x— 1)dx

S ——ia

™

6

J- COSX X cos(2x)dx =
0

™
&

=

Ok__ﬁoﬂ:l

COSX X cos(2x)dx = J-(Zcosax— cosx dx)
0

T

&
cos¥x dx— J- cosx dx
0

Ok__ﬁoﬂ:l

R
6

= J-cosx % cos(2x)dx = 2
0

We know,

= jogcosgxdx = fozcos(x) X cos?(x)
= ﬁcosgxdx = foﬂfé cos(x) % (1 —sin?(x)) g4x
li]
= f;ﬁ’ cos® xdx = foz cos(x) dx — ffcos(x) sin”(x) dx

Let sin x = t. Hence, cos x dx = dt. For second expression,

m

6
cos*xdx = [sinx]g"ré— J-tzdt

li]

1
O — a3

ta ﬂfﬁ
cos?xdx = [simx;]";"r‘S - [—l
3

1]

I
O — g

Put t = sin(x)

E - 1 ‘1'[‘.!‘5
= [¢ cos®xdx = [sinx]™/® — [M]

0 3 0

1

T T
cos?xdx = [sing - 51110] — (5) [sin® - sin® 0]

1
O — a3

wrsax= 3] ()]

I
O — g
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nor1
3 — 10 1=
cos ™ xdx = [2] [24]

I
O — g

cos?xdx = (12— 1)/24

1
O — a3

T
= [¢ cos®xdx = (11)/24 (equation 2)

s

From equation 2 put value of [ cos3xdx in equation 1.
0

m m

® &

COSX X cos(2x)dx = ZJ-(COSE x)dx — J-cosxdx
0 0

1
O — a3

11
cosx x cos(2x)dx = 2 x (—) — | cosxdx

24

I
O — g
O — g

I
&
11
- J-cosx x cos(2x) dx = 2 x (ﬂ) - [sinx]gm
0
L
: 11 T
= J-cosx x cos(2x)dx = 2 X (ﬂ) - [sing — sin0]
4]

@ ax=2x () - [
COSX X COS LX) dX = 4 X 24 2

1
O — a3

11

cosx X cos(2x) dx = (_) B [%]

= 12

CIL—___‘ml:]

n

6 (29 dx = ()
= J-COSXXCOS X X = 12
1]

20. Question

Evaluate the following definite integrals:

x 7

J sinxXsin 2x dx
0

Answer

sinx x 2 X sinx cosx dx

O 5

T

2z

J- sinx x sin(2x)dx =
0

i L3
:J‘DEsinx % sin(2x)dx = 2 foz sin®x cosxdx
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™ LS
= _[OEsinx % sin(2x)dx = 2 foz(l — cos?x )cosxdx

T L L3
:J‘DEsinx X sin(2x)dx = 2 foz cosxdx — 2 foz cos?xdx

™ n
= foz sinx X sin(2x)dx = 2[sinx]? — 2 x 2

First let us find,

n L
H z
J-cosaxdx= J-cos(x)x cos?(x)
0 o

w2

3
= J-cos xdx = J- cos(x) x (1 — sin?(x)) gx
0

w2

3 3
= J- cos® xdx = J- cos(x) dx — J- cos(x) sin®(x) dx
4] 4]

1]

Let sin x = t. Hence, cos x dx = dt. For second expression,

T

2z
cos?xdx = [simx;]"t:"r2 - J-tzdt

1]

!
CIL-_“n\.ml:l

ta ﬂf2
cos*xdx = [smx]ﬂ"r [gl

i)
cl'L__ﬁr\.zul:l

li]
Put t = sin(x)

sin? :\-:]ﬂﬂ
4]

= _[Z cos3xdx = [snm]m2 [ .

s 1 s
cos?xdx = [sinz - 51110] — (5) [sin® >~ sin® 0]

i)
cl'L__ﬁr\.zul:l

a1 )
cos*xdx=1— |3
3

!
CIL-_“n\.ml:l

i)
CIL-_ﬁr\.zul:l

=]
=]
w

w
b
=,
[
Il

|

2
sinx x sin(2x)dx =2 x [1 — 0] — 2 X 3

i)
cl'L__ﬁr\.zul:l

4
sinx x sin(2x)dx =2 — (E)

!
CIL-_“n\.ml:l
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T
2
2
= | sinx x sin(2x)dx = (E)
]

21. Question
Evaluate the following definite integrals:

n/4
J (tanx +cotx) dx
n/3

Answer
w4 /4

J- (tanx + cotx)?dx = J- (tan’x + cot?x + 2 X tanx X cotx)dx
m/3 /3

We know, tan x X cot x = 1

w4 LE?
J- (tanx + cotx)?dx = J- (tan®x + cot?x + 2)dx
m/3 /3

We know, tan?x = sec? x 1 1 and cot? x = cosec? x - 1

= f;f?(tanx+ cotx)?dx = fq:;;(seczx — 1+ cosec’x— 1+ 2)dx
= [™*(tanx + cotx)2dx = [ }(sec?x + 2%)d
/3 (fANX + €O X= )3 (sec”x + cosec x)dx

= f;f?(tanx + cotx)?dx = j‘ﬂ’%(sec2 x)dx + f;’?(coseczx) dx

m/3
We know integration of sec2x is tanx and of cosec? x is -cotx. Therefore,
/4
= J- (tanx + cotx)Zdx = [tanx]zg + —[cotx]zg
/3
LE?
= J- (tanx + cotx)?dx = [t:;mE - tanE] - [n:(:-tE - cotE]
B 4 3 4 3
/3
/4
= J- (tanx + cotx)?dx = [1 — V3] - [1 — 1/V3]
/3
LE?
1
= J- (tanx + cotx)?dx= —=— 3
V3
/3

22. Question

Evaluate the following definite integrals:

x 7

J cos’ x dx
0

Answer
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cos?x x cos?xdx

e

~

o

7]

s

-

[

:x:
cﬂ-—'ﬁr\.ﬂ:]

m
Z
1+ cos2x 1+ cos2x
= cos“xdx=J-( )x( 5 )dx
1]

n m
2 L 7

= J-cos“xdx = (E) J-(l-i- cos?2x + 2cos2x)dx
o 0

+2c0s2x)dx

n
2
J‘ (1+ cos4x)
2
]

o m
2 L 7

= J-cos“x dx = (ﬁ) J-(Z-i- (1+ cos4x) +4cos2x)dx
o 0

a1 m

: :
1
= J-cos“xdx = (ﬁ) [J-(de+ J-(l + cos4x)dx+ J-(-‘-}cost)dx]
o 0 o

T

= J-cos xdx- [[2){]2 [x]2 [(51114){)/4]2+4[(51112x)j2] ]

‘xd —(l) [2x5—0]+[5 0]+(1) ind x = — sin0] + (4/2)[sin2 x = — sin0
cos”xdx = {2 2 5 2 [sin 2 sin0] + (4/2)[sin 2 sin0]

e

cos*xdx = (%) [[TE] + [g] + G) [sin2 x m] + (2)[sin 1]

i)
cl'L__ﬁr\.zul:l

cos*xdx = (%) _[TL'] + [g] +0+ (2)[0] l

I
cl'L__“aml:l

cos*xdx = (%) _[TI.'] + [g] l

!
CIL-_“n\.ml:l

s [z
cos™xdx = |
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23. Question

Evaluate the following definite integrals:

x 7

J (a" cos"x—b"sin"x)dx
0

Answer

T

n

2 z

J-(az cos?x + b? sillzx)d){:f[az cos?x +b?(1—cos?x)]dx
0

= _[OE (a® cos®x + b? sin’x) dx = [?[a® cos®x +b? (1) — b? cos®x)]dx

"I'[ Ll

e

3
(a®cos®x + b?sin x)dx—f[a cos xdx+b2J-1><dx—b2J-[c052x]dx
0

2 2 s

a
(a®cos®x +b?sin’x)dx = — [1 + cos2x]; 2 4 b2 [x ]ﬂ’f2 [1 + cos2x]?

e

(a%cos®x +b?sin®x) dx

e

=Z—2[(l + cos2 X g) —(1- cosO)]+ b? [g— 0]
—;[(1+c052xg) — (1—1:050)]

2
(a® cos?x + b?sin’x)dx = %[(1+ 1) —(1—1)]+b? [g] _

!
CIL-_“n\.ml:l

b2
L +-D-@-1)

7
s
= J- (a® cos?x+ b? sin? x) dx = b? [E]
4]

24. Question

Evaluate the following definite integrals:

J 1+sin x dx

Answer

T T

7 7

f(»'T)d f(»'T) ViZ s,
J b SINX |dX = J b SINX X\.m X
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m m
2 2 1T siZx
\, — sin
= f (V1 + sinx)dx = f [F——" )]d
/1 —sinx
1] 4]
m m
Z K —
C05%2%
= 1+ sinx )dx = J- [M— dx
OJ- (V ) J V1 —sinx

m m

z z

J‘ T }d J‘ COSX
= y sinx Jdx =

4 J ’1 — sinx

Let 1 - sin x = t2. Hence, - cos x dx = 2 t dt and cos x dx =

3
—2t
1+ sinx)dx = J- [—] dt
W= [ [

!
CIL-_ﬁr\.zul:l

p
(V1 + sinx)dx = J- [— dt
0

i)
cl'L__ﬁr\.zul:l

(V1 + sinx)dx = (— Z)J-

!
CIL-_“n\.ml:l

(\,’1 + sinx)dx = (—2)[‘(]:;"r2

i)
cl'L__ﬁr\.zul:l

Vv1+ sinx)dx = (—2)[v1 —sinx /2
(v ) [V o

!
CIL-_“n\.ml:l

(V1 + sinx)dx = (—2)[ [1 —sin (g) —V1-—sin0

i)
cl'L__ﬁr\.zul:l

(V1 + sinx)dx = (—2)[vV1 — V1—-10]

!
CIL-_“n\.ml:l

(V1 + sinx)dx = (—2)[-1]

i)
cl'L__ﬁr\.zul:l

(V1 + sinx)dx = 2

i)
cl'L__ﬁr\.zul:l

25. Question

Evaluate the following definite integrals:

x 7

J Afl+cosx dx

0

-2tdt
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Answer

L L

z z P
= J- (V1 + cosx)dx= J- (Vi+ cosx)x\'—ﬂdx

, K B , v V1 —cosx

(V1—cos?x)

4
CIL-_“n\.ml:l
CIL-_“n\.ml:l

1T coee)dy —
V1+ cosx)dx = ——)]dx
( ) [ V1 —rcosx )
m m
z p—
sin?x
= /1 + cosx)dx = J- [\'— dx
OJ-(‘ ) , v1— cosx

(V1 + cosx)dx =

1
cl'L__“aml:l
cl'L__“aml:l

[ sinx ]
—|dx
V1 — cosx

Let 1 - cos x = t2 hence sin x dx = 2 t dt

4
CIL-_“n\.ml:l
CIL-_“n\.ml:l

2t
= E—
(V1 + cosx)dx L"t_z dt

]

(V1 + cosx)dx=

[+ at

=t

4
cl'L__ﬁr\.zul:l
cl'L__ﬁr\.zul:l

(V1 + cosx)dx= (Z)J- [1]dt

!
CIL-_“n\.ml:l

(\,’1 + cosx)dx= (2)[‘(]:;"r2

i)
cl'L__ﬁr\.zul:l

Vv1+ cosx)dx= (2)|v1— cosx /2
(v / 0

!
CIL-_“n\.ml:l

(V1 + cosx)dx= (2)[ |1—cos (g) —+V1—cos0

i)
cl'L__ﬁr\.zul:l

(V1+ cosx)dx= (2)[VI—-0—-v1I—1]

!
CIL-_“n\.ml:l

(V1 + cosx)dx= (2)[1]

!
CIL-_“n\.ml:l

(V1 + cosx)dx = 2

i)
cl'L__ﬁr\.zul:l

26. Question
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Evaluate the following definite Integrals:

= /7

J X~ sinx dx
0

Answer

ral 3

We are asked to calculate J' X sinx dx

0
For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule

That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference, the first function is choosen to make the integration simpler.

Now, In the given question x is an algebraic function and it is chosen as u (A comes first in “ILATE” rule)

So first let us integrate the equation and then let us substitute the limits in it
dx
J-}( sinx d}(=}(J- sinxdx — J-J- sinx X (ﬁ) dx

= —xcosx+fcosx dx

Therefore, now substitute the limits given:

Note that [ sinx = —cosx and [ cosx= sinx
w2

J- X sinx dx = [(—xcosx + J- COSX dx)]g"r2
0

= [(—xcosx + sinx )]:;[le

First we have to substitute the upper limit and then subtract the second limit value from it
=— G) X COS G) +sin G) + —(0 % cos0 + sin0)

Note that sin0= 0 and cos0=1

=0+1+0-0

=1

27. Question

Evaluate the following definite Integrals:
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x /7

J xcos x dx
0

Answer

n
Z

We are asked to calculate J’ % cosx dx
0

For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule

That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference, the first function is chosen to make the integration simpler.

Now, In the given question x is an algebraic function and it is chosen as u(A comes first in “ILATE” rule)

So first let us integrate the equation and then let us substitute the limits in it
dx

J-)( cosx d)(=)(J- cosxdx — J- J-cosx P (E) dx

= xsinx — J- sinx dx

Therefore, now substitute the limits given:

Note that [ sinx = —cosx and [ cosx= sinx

.
X cosx dx=[xsinx — J-sinx dx]3

Oz

o
X cosx dx=[xsinx + cosx]?

Oz

First we have to substitute the upper limit and then subtract the second limit value from it
[5]sin + cos > — [05in0 + coso

= |z|sin-+cos—- — [0 sin COS
2 2 2 [ ]

=[F]1+0-10 +1]

28. Question

Evaluate the following definite Integrals:
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x /7

J X”cos x dx
0

Answer
For this, we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule
That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference,, the first function is chosen to make the integration simpler.

Now, In the given question x? is an algebraic function and it is chosen as u(A comes first in “ILATE” rule)

So first let us integrate the equation and then let us substitute the limits in it.

J-xzcosx dx=x2J-cosxdx— J-J-cosx X 2x) dx
=x?sinx— J- 2x X sinx dx
=x%sinx— Z[XJ-sinx dx — J-J-sinx dx dx]

=x?sinx — 2[—x cosx — J- cosx dx]

So now we have to substitute the limits in this equation.

And should subtract upper limit value from lower limit value
w2

J- x? cosxdx = [x?sinx — 2[—x cosx — J- COSX ld}x;]]"t:"r2

0

Sin g =1, cos g =0, sin 0 =0, cos0 = 1.

— [x?sinx — 2[—x cosx + sinx]]/*
omoom 5 [ s
=72 51112 > cos

T

™
2 + sinz] — {0 x sin0 — 2[—0cos0 + sin0]}

=[ﬂ£>< 1—2[0+1]—{0—2[-0x 1+ 0]}]

29. Question

Evaluate the following definite Integrals:
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T/4
J X sin x dx
0

Answer
For this, we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule

That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference,, the first function is chosen to make the integration simpler.

Now, In the given question x? is an algebraic function and it is chosen as u(A comes first in “ILATE” rule)

So first let us integrate the equation and then let us substitute the limits in it.
J-xzsinx dx=x2J-sinxdx— J-?.X(J- sinx dx) dx
= —x%cosx+ E[XJ-COSX dx — J-J-cosx dx dx]

= —x?cosx+ 2[x sinx — J- sinx dx]

So now we have to substitute the limits in this equation.

And should subtract upper limit value from lower limit value
LE?

J- x%sinx dx = [-x%cosx + 2[x sinx — J- sinx dx]]:;[’lcL
0

Sin% =1, cosg =0,sin0=0, cos0 =1

s .m 1
C0S— = sin—=—
2 T

= [—x? cosx + 2[x sinx + l:l:rs:x;]]::’hL

—1

T[+2TK'TE+ I 0 0+[0 inQ + 2cos0
= [— X cos— —sin— ——{-0x X
g X oSy [45111‘dr cos, { Cos [0 x sin cos0]}]]
[_Fsz 1+2[jT Lo 020+ 1
=[—x—= —X—=+—=|-
16 2 4 2 2
3 L Y B
V2|16 2
2
s ™
Y SO
22 16V2
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30. Question

Evaluate the following definite Integrals:

x /7

J X cos2x dx
0

Answer
For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule
That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference, the first function is chosen to make the integration simpler.

Now, In the given question x2

So first let us integrate the equation and then let us substitute the limits in it.

Note that [ sinx = —cosx and [ cosx= sinx

d2x
J-xzcosb( dx:xzf cos2xdx— J-J-IZOSZX X (K) dx

dx

%2 sin 2x sin 2x

x? sin 2x . .
=— - [xJ-sm 2x dx— J-J-stx dx dx]

x? 51112x+ X COS2X J’COSZX
2 [ 2 2

x?sin2x xcos2x sin2x

_l_
2 [ 2 4

/2 x?sin2x xcos2x sin2x
2 /2
x%cos2x dx = + —
J;. [ 2 g 10

=1T—2><5111 2>< X = + ><cos 2= xl—sm 2><
4 22 2 2 2 4
1 1
— {— X sin(2x 0) x = + [— x cos(2 x0) x E_ sin{2 x 0) x 4]]
i 0—-1 L 0 0+TE
=—X0—-1x-x0-— —
5 20— {0+
s
4

31. Question
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Evaluate the following definite Integrals:

= /7

J X cos x dx
0

Answer
For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule
That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference, the first function is chosen to make the integration simpler.

Now, In the given question x2 is an algebraic function and it is chosen as u(A comes first in “ILATE” rule)

So first let us integrate the equation and then let us substitute the limits in it.

Let us recall a formula cos2x=2¢gs2x-1

Now substitute it

COS2X
J-xzcoszxdx= J-xz(1+ 5 )dx

1
= EJ-(xz + x?cos2x) dx

1
= Ef(xzder J-xzcoszmx)

. n+i
Now let us recall other formula |.e_[ =X "
n+1

[ sinx = —cosx and [ cosx= sinx

Using them we can write the equation as

d2x
J-xzcosb( dx:xzfcoskdx— J-J-COSZXX (E) dx

x?sin 2x sin 2x
= = | 2x dx

2
2 .
X“sin2x

=— - [XJ-SiII 2x dx— J-J-sian dx dx]

x? sian_I_ X C0S82X J'COSZX
2 2 2
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x?sin2x xcos2x sinZx

= + —
2 [ 2 4
J"”fz 20052 d x251112x+ X C0S2X  SiN2X
COS<LX AX = —
. 3 = 4 ho
=1T—2><5111(2>< )x +[ XCOS(ZX )xi—sm 2>< ]
4 22 2 2 2 4
1 1
—{—XSII](ZXO)X2+[—XCOS(2XO)XE—SIII(ZXO)X4]
TI:Q x0—1 L 0—{0+
— — 1 XX
-2 X 0— {0+ 1)
i
T4

On substituting these values we get

m

7 1[m®* w

x?cos?x dx=—-|———
J;. 2|24 4

TEE T

48 8

32. Question

Evaluate the following definite Integrals:

Jlogxdx

Answer
For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule

That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference, the first function is chosen to make the integration simpler.

Now, In the given question 1 is an algebraic function and it is chosen as u(A comes first in “ILATE” rule)

So first let us integrate the equation and then let us substitute the limits in it.

1
J-logxdx=fl xlogx=long-xdx—f;[fdx) dx

Let us recall that derivative of logx is 1/x
1
= xlogx — J-x % ;dx
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= xlogx — J-dx
=xlogx-x

Now let us substitute the limits

2
J- logx dx = [xlogx — x]3
1
= 2 log2-2-[1logl-1]
=2log2-1
33. Question

Evaluate the following definite Integrals:

logx

"I‘G'

'_‘L-'_bk""

Answer
For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule

That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference, the first function is chosen to make the integration simpler.

logxdx
(x+1)2 J-(x+ 1)2

=10gxxfﬁ dx—f(fﬁ dx)% dx

logx 1
_x+1+ X(x+ l)dX

x logx dx

lo +1-
=— gx_l_ (x X)dx
x+1 x(x+1)

logx J‘
x+1 (x x+1

Now we will substitute the limits

3

logrdx = logx J’(
X

, (x+1)2 x+1

3

logxdx

= _ 3
CTRE logx — log(x+ 1)]3

lo
e
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log3

logl
=———+1log3—log(3+ 1) — {—m+ logl —

3+1
logl = 0 and log4 = 2log2

3log3
= 4g —log2

34. Question

Evaluate the following definite Integrals:

s

JE—I x log x )dx

i X

Answer

let us assume that the given equation is L

g LK

e
L=J- — (1 + xlogx)dx
1 X

E‘e}.' e
1=J- —dx+J- e* logxdx
1 X 1

For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

log(1+ 1)}

To choose the first function u we use “ILATE” rule

That is

I=inverse trigonometric function
L=logarithmic function
A=algebraic function
T=trigonometric functions

E=exponential function

So in this preference, the first function is chosen to make the integration simpler.

= [e* logx]] — J-ex logxderJ- e* logx dx
1 1

= [e*logx]§

= e®loge — elogl

We know that loge=1
=e—0

= g%

35. Question

Evaluate the following definite Integrals:

dx

]hgx

1 X
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Answer

Here in this question by observation we can notice that the derivative of logx is 1/x and the function integral
is like

J- flx)d(f(x)) dx = f(x)2/2

Here to solve these kinds of question let us assume logx=t

Now ~dx = dt

Now let us change the limits

x=1 then t=0

x=e then t=1

36. Question

Evaluate the following definite Integrals:

a4

]J Lo ! - rdx
. [log x (log x)’

L

Answer
For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE"” rule
That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference, the first function is chosen to make the integration simpler.

J’ 1 q 1 J’d J’J‘d d 1 q
logx X logx X ¥ dx [:logx) X
X 1dx
_l’_
logx (logx)?
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Now let us substitute in the given question equation

2

J’E‘ 1 1 dx — X Ez"‘J-e 1dx = 1dx
e logx (logx)? T 108X]E e (logx)® J. (logx)?

x 1%
long
e
2

2 e
"~ loge? loge
e?
=——e
2
37. Question

Evaluate the following definite Integrals:

X+3

X(x+2)

dx

.—-L_-.—“._:

Answer
J’2 X d J’2 3 d
) x(x+2) X L X(x+2) X

21 2 3
ZL &t z)d“fl xxr ™

Here we are solving the equation, recall iz is the derivative of log(x+2) and splitting the second one
X+

, 31 1
= [lOg(X“r 2)]1 +Ef(§—m)dx

3 3
— [log(x+ 2)]; ~ [ log(x) — 5 log(x + 2)

— 31 11 2
= [5 og(x) —3 og(x+2)]1

3 1 3 1

= Elog(z) - Elog(z +2)— {Elog(l) - Elog(l +2)}
1

=3 [3log2 —log4 + log3]

Note that log4=2log2 and logl=0

1

=3 [3log2 — 2log2 + log3]
1

=3 [log2 +log3]

= L log6
= 5[ 0g6]
38. Question

Evaluate the following definite Integrals:

ij—B
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Answer

If the equation is in this form then convert the numerator as sum of derivative of denominator and some

constant

Here we know that denominator derivative is 10x

So to get it in the numerator multiply and divide by 5

Now you get the equation as

f12x4—3dx J45(2x+-3) 1
= " —
s Bx2+1 ), sx2+1 7%

x_

f110x4—15d 1
s 5x2+1 7%

J-l 10x 1+J-1 15 1
= X = X =
S 52+l BT ) Bxrr1 s

J’l 10x i 1+J'1 3 i
=| - aXxxX— - ax
o Bx2+1 5 Jy 5x2+1

J’l 10x i 1 N J’l 3 d
= | -5 -dxx— ———dx X
2
0 Ex2+1 5 0 5(X2+%)
We already know that derivative of logx is 1/x

10x
SxZ+1

Using that here derivative of log(5x2 + 1) =

a

And derivative of tan™1Z =
a  a+x®

So = %10g(5x2 +1) +3x é X tan~*

VB

e =

1 3
= glog(sz +1) + NG x tan™* V/5x

Now substitute limits 1 and 0

3
=—log(5>< 1+1)+T§xtall 1y5 {—log(5><0+1)

3
-1,/
+—\E><tan V5 x 0}

1 3 1
= — _— -1 'I'_ —_ i
c log(6) 7 X tan™" V5 {5 log(1)+ 0}

1 3
= glog(é) & x tan~1/5
39. Question

Evaluate the following definite Integrals:

|

J —_dx
A+ X—X
Answer

[
Sy 4+ x—x2 X

Since it is a quadratic equation we are trying to make it a complete square
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: 1
ZJ; —[—4—x+x2)dx

2 1
=J- dx
0 —(—4- x+x2+—— )

z 1
= dx
l ~((x-9? =P

2 1
- f 17 dx
v
(52— (- )2)
=here the equation is in the form of integral of— the integral is equal to 22X lo (”:)

Here let us assume that t=x—21

So that dx=dt
When x=0 t=-1/2
And when x=-1/2, t=3/2

J’2 1 d _J’ 1 i
Vi7 N S t
(=) — (- )2) (=) —- (3

ral v

(e8]
L

-
V17
L log( 2
= » 1o
1T BT
2 2

t 3
F

)21

t 2

\-J.'i’ 2 \.J.'J’ 1

= 17x [l g[:\._m_g 10g(u7 J.) ]

2

_ 1 J17+3 _ Jy17-1
=5 x los(( (&
[17+3 M7+1
=—=xX/[lo (L =) (” =
1 g (w’ﬁ +17+3
=—=X[log(——F——
V17 & 17— 417 + 3
1 llog V17 +5 )
=—X [log(————
V17 & —/17+5

Now rationalize the denominator

We get as

1 i (5q’ﬁ+ 21)
=—X [log(—————
V7 LoelTTg

40. Question

Evaluate the following definite Integrals:

1
'[[ ‘—X—l

Answer
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Since the denominator is a quadratic equation let us make it in form of a perfect square

x 1
2%+ x+1=(x*+=-+-)x2
2 2
+12+1 ! 2
= ) +-——) X
(x+ "+ 5- 1%

B 12 7
—((X+E) +E)X2

1 \.’7
=((x+)*+ ()" x2
((x+)7+ ()
Now the equation
J-l 1 J-l 1
0 2x2+x+1 1

_
(x+32+ D x 2
1t 1
ZEL -

_
(x+32+ (D)

derivative of tan 12 _ _2 ysing this we can write it as
Z 2
a as+x

!
[tan'l( 4)10

4
— (a2 —tapt L
= {z{tan™ z—tan ﬁ}}
41. Question

Evaluate the following definite Integrals:

1

J x(1-x) dx

0
Answer

To solve these kinds of equations we generally take x=sin?#8,co0s?8

So now here let x = 5in2 @

So now dx = 2sinBcosBde
Now change the limits

X=0 then g=0
X=1 then 9=§

So it is equal to

= J-z \/sin2 8 (1 — sin2 B) 2 sinBcosOdO
0

ra| =

= J- 2sin” B cos?Bde
4]

m

)
= J- 4sin” B cos?0d0 ¥
4]
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now use formula sin2x=2sinxcosx

™

1z
=—| sin“26d06
2Jg
Now use formula that cgs?x = 1 — 2 5in2 8

1 %1— cos40
= J- ———db
1]

2 2

1 E
= J7(1 —cos48.d8)

- a0~ [costoao’
=%, ] COS 2

Now let us recall other formula :

[ sinx = —cosx and [ cosx= sinx
1 T 1sin48Z
= 0 -3
4-°0 4% 4 -0

Now recall that sin0=0, cos0=1

1
4

m 1

53

s 1
% sin4 XE_ {0 ~3 % sin4 x 0}]

T 0—-{0-0
~5-0-(0-0)
e

8
42. Question

Evaluate the following definite Integrals:

- 1
0v3+2x —x°
Answer

Here the equation is of form that a quadratic equation is in the root so now to solve this make the equation
in the root in the form of a2-x2,a2+x>2

Here3 +2x —x?=3+1—(1—-2x+x?%)
=4-(x-1)2
=22-(x-1)?
l:{ 1

Now just recall a formula that is derivative of sin™ ity

—
Jaz—x2

Here a=2 and x =x-1

Now we get
J’z 1 dx = [si _lx—l]2
—————dx = [sin
0 V3 +2x —x2 2 °
2—1 0-1
1 1
=sinT"———sin"" ——
2 2
TII+TI.'
6 6
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43. Question

Evaluate the following definite Integrals:

P

Answer

dx

Here first we are converting the quadratic equation in to a perfect square

4x —x*=4—-4+4x—-x°
—4— (4— 4x+x?
=4—(x—2)°

=@~ (x~2)?

Now just recall a formula that is derivative of sin~ :

Here a=2 and x =x-2

Now we get
4
1 Xx—2
————dx=[sin"'—];
R
4-—2 0—-2
_ ain-1 _ ain—1
sin 5 sin 2

=sin"*1—sin"*—-1
T T
=3 (73
=T
44. Question
Evaluate the following definite Integrals:

1

1
[——dx
X7+ 2X+5
Answer

Now denominator is in a quadratic form so let us make it in other form

X2+ 2x+5=x?+2x+1+4
=(x+1)*+4

=(x+1)*+22

a

Recall a formula tan=1(%) =
[:a) as+x<

So now ._[_1 =

- T i) LRV
1x2+2%+5 [tan™( 2 )]_1><2

. 1+l . _1(—1+1) 1
= (tan *( 5 ) — tan 2 )xz
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= (tan"*(1) —tan=(0)) x %

m 1 @

==X == —
4 2 8

45. Question

Evaluate the following definite Integrals:

B X’ +x
—_—dx

 V2X+1

Answer

To solve this let us assume that 2x+1=¢2
2 dx=2t dt

So now x=1, t = /3

X=4, t=3

So now after substitution we get

2-1

+ )2
f XX f 2 2 tdt
1

(t“ 2t + 1+ 2t% — 2)dt

4 /3

1 3
=—| (t*—1)dt
G

. n+i
Now let us recall other formula lefx™ = -
n+1

t” 3
its "
5 I{—S
_iE g iE s
415 41 5
57 —+3
5

46. Question
Evaluate the following definite Integrals:

1

jx(l—x}jdx

Answer
Now to make it simpler problem let us expand (1 — x)Susing binomial theorem

SO (1—x)>=1-—5x+10x%—10x*+ 5x*—x*

. n+1i
Let us also recall other formula |.e.,f o =X _
n+1

So now
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1 1

J-x(l—x)sdx=fx(l—5x+ 10x? — 10x® + 5x* —
0 0

x2 5x? 10x* 10x® b5x® %7

1
2 3+4 5+6 710
1 5 10 10 5 1 0 0

47. Question

Evaluate the following definite Integrals:

YT
Xq_ Je"dx

— e 2

X

For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule
That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference, the first function is chosen to make the integration simpler.

Now, In the given question x2

So first let us integrate the equation and then let us substitute the limits in it.

Here we are expanding only first integral first

x?)dx

21 2 1 1 2 2 d% 21
J- —exdx—f —zexd};:—f e"dx—f J-e"dxx——f — e*dx
;X . X x)y 1 dx J, x?

e¥ 1 1
— _2+ —e¥qd _J- —e¥qd
[x]l J;Xze X 1Xze X

e?
2

el
1
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48. Question

Evaluate the following definite Integrals:
L _—
|[xe™ —sin’Tde

0 A

Answer

. . . 1 71 1. . mx
First split the integral [ “(xe™)dx + | (sin—)dx
Now integrate by parts the first one

For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule

That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference, the first function is chosen to make the integration simpler.

Now, In the given question x2 is an algebraic function and it is chosen as u(A comes first in “ILATE” rule)
So first let us integrate the equation and then let us substitute the limits in it.

Remember [ sinx = —cosx and [ cosx= sinx

1 1
=J- (xez")derJ- (sinE)dx
0 0 2

xe® lj’ h+z -0
_— — — E' — —
2 2 TE[ ]
2e? ez+1+2
T2 2 4 n
2e2+1+2
2 40T

49. Question
Evaluate the following definite Integrals:
1

0

xe* —cos—de

Answer

First split the integral fol[:xex)dx+ fol(cosﬂf)dx
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Now integrate by parts the first one
For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule
That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference, the first function is chosen to make the integration simpler.

Now, In the given question x2

is an algebraic function and it is chosen as u(A comes first in “ILATE” rule)
So first let us integrate the equation and then let us substitute the limits in it.

Remember [ sinx = —cosx and [ cosx= sinx

= J- l(xe")dx + J- 1(cos %}dx

_ 1 _ b4 i El
= [xe*]; e +Tr[cc-s 4]0

— x71 _ x71 i El
= [xe*]p—[e ]0"’,]_[['305 4]0

0 0+4 s mx0
=[e—0]—[e—0] 1T[cc:-s4 cos—,

]

50. Question

Evaluate the following definite Integrals:

& o 1—smx

J e’ ———— |dx
-, l1—-cosx
Answer

Now using the formula

Sin2x=2sinxcosx

Cos2x = 1 — 2sin’x

. X X

m 1 — sinx T 1-2 sinz cosz

J- ex(i)d}{:f e*( e )d=
z 1—cosx o 2s5in2 5

J-ﬂ x(— 1 2X+ tx d
= — e ——-CcoseC™— COT— )X
s ( 2 2 2)
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Here we know that derivative ofcotz is = —icosec%

And it is in the form of e*(function + derivative of function) so the equation integral will be g*function

X
= —[e*cot=]%
[e* cot ]

B3 (3]

= —[e" l:l:rtE - eg cot =]
2

cot90 =0,cot45 =1

ra| =

=g
51. Question

Evaluate the following definite Integrals:

e L (xom
Jex ‘sm[———de
2 4

0
Answer

. X T . X T . T X
We know that sin (5 + 1) = sin (5) cos (1) + sin()cos(3)
So the equation will be

= J-zn ez (sin G) cos G) + sin(g)cosé))dx

We know that cos45=sin45=71§
J

Substitute it

X

[ () o+ cosch) e
= ez (sinl| = ) —=+ cos(z) —=)dx
0 2742 242

1 J’zﬂf . (X)-I- X q
= — 2 — —

\ﬁ( , ez (sin 2 cos(z)) X)

1 J’E“ x (X) q 1 J'zn X X q
=— ezsin{-)dx) + —= ezcos(z)dx
\ﬁ( 0 2/ ) \ﬁ( 0 R
Remember that [ sinx = —cosx and [ cosx= sinx

Now integrate by partsFor this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule
That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function
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So in this preference, the first function is chosen to make the integration simpler.

2

Now, In the given question x“ is an algebraic function and it is chosen as u(A comes first in “ILATE"” rule)

So first let us integrate the equation and then let us substitute the limits in it.

- % {sin G) _[;ﬂe; dx — _[Ozﬂ _[;ﬂe; dx dsin G) + »_'15 {cos G) _[;ﬂe; dx —
fozﬂfozﬂ e dxd cos G)

1 X X
— () 94572
=I5 {sin (2) Z2ez]g"

1 (211)22_11 1 (OJZE
= —3581N| — ez ———4is8in| — e 2

e Zemy
=0-0=0

52. Question

Evaluate the following definite Integrals:

=
I

Answer
Now let us use integration by parts
For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule

That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference, the first function is chosen to make the integration simpler.
Now, In the given question xZ is an algebraic function and it is chosen as u(A comes first in “ILATE” rule)
So first let us integrate the equation and then let us substitute the limits in it.
Remember that [ sinx = —cosx and [ cosx= sinx

X T m X T
= [cos(i+ E)e‘]ﬁ“ + EJ; e* sin(i+ E)dx

L X T 3-.'211+1 X T ow 1J’2'”x (x_'_'rr)d
—['305(2 4)9 lo 2{[5111(2 4)9 lo 2), e*cos{s+7 x}
}
b gis 1 51 s L
L= [fcos () e~ cos (3} +5 [sin () e —sin (3)] -3
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3v2
L=—\'T(ez'”+ 1)

53. Question

Evaluate the following definite Integrals:

Jegxsin[E—Xde
0 4

Answer

T
T
letI=J- e“sin(er—)dx
0 4

X . . .
= sin (x+g) Jy e¥dx — f:%d(sin(x+g))dx limit 0 to pi

T 02X o n
= 5111(x+—)7—c05(x+—)§—fo EHSIZ(X—I— 4) dx

% sin(x+ 7)<~ cos(x + 7)< with limits 0 to pi
I=%[sin(x+§)?—cos(x+g)?]g

2T T o o
= sin(’rr+3)e—— cos(ﬁ+z)e—— {sin(O+ E)'E——cc:-s (0+E)E—}
al 2 a4l a 4/t 2 4l 4

1 e2™ 1 @™ 1 1

TTVz Var e a2
3 e’ 1
\,‘E 4 4\,‘@

54. Question

Evaluate the following definite Integrals:

1
[
0 1+x —vx
Answer

Now let it be taken as |

1 1
I =| ———=dx
0 \.‘1+:\-.'—\."§

Now rationalize the denominator

=

: J’l 1 \,f1+x+\,xd
= X X
0\.1+X—\."E \.1+X+\."E

J’l\,f1+x+\,fi
), 1+x-x

1\.1+X+ \.‘E
=| —dx
0

1
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.{]'1+J.
Let us also recall formula [ x»dx = -
n+1

1 1
=J- \,’1+xdx+J- Vxdx
4] 1]

_2 3.2 2
= S [+ + 5 [0
2 3 2
-5(22-1)+3

2

-5(@2)

4 \.’E

3
55. Question

Evaluate the following definite Integrals:

(x+1)(x +2)

Answer

dx

.—-L_-.—“._m

dx

_J’22x+2—(x+1)
), GE+HDET2)

[t

Remember derivative of logx = -

X

So using that

= [—log(x+ 1) + 2log(x + 2)]3

Substitute upper limit and then subtract the lower limit from it
=-(log3-log2)+2(log4-log3)

=-3log3+5log2

1 32
=log(=-)
56. Question

Evaluate the following definite Integrals:

x 7

J sin’ x dx
0

Answer

Let B

e = [zein3
| fo sin®xdx
I
zZ .,

= sin“x sinx dx
4]

R
z

=J- (1 — cos?x )sinx dx
0
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Ll Ll

) )
= J- sinx dx—J- (cos®x )sinx dx
0 0

Remember that [ sinx = —cosx and [ cosx= sinx

k1 3 T

n gy I
= [—cosx]? + 12

ET[
T 04 cos”5  cos®0
= —C0S— — —COS — L

2 { 3 3

c0s890 = 0,cos0=1

0+1 1_2
B 3 3
57. Question

Evaluate the following definite Integrals:

r .2 X 1X‘

J sin”— —cos” — |dx
“ “

0

- -

Answer

m X X
I= J- sin? = — cos?=dx
. g 2

m X X

— 2 ain2_—

= COS sin“—dx
0 2 2

il
= —J- cosxdx
1]

Because we have a formula cosx = coszg — sinzg

Remember that [ sinx = —cosx and [ cosx= sinx
= [—sinx]g

= [—(sinm — sin0)]

sin180 = 0,sin0 =0

=0

58. Question

Evaluate the following definite Integrals:

jezx[é_ ,)13 de

] <X

Answer
Let 2x=t then 2dx=dt
When x=1 t=2

And when x=2,t=4

f 2“(}—(——)dx——f t(—— )dt
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_J-4t1 1dT
_ze(t tz)

We can observe here that

. . 1 1
Derivative of = = ——

X x2

Now it is in the form e*(function + derivative of function)

So the integral will be e*(function)

J’*tl L. g e,
|G @dt= [

et @?
T3 2

(e* —2e?)
B 4

59. Question

Evaluate the following definite Integrals:

ot
(x-1)(2-x)

Answer

dx

e L]

Let us solve the denominator

x-—1D(2-x)=2x—2—-x?+x

=3x-%x2-2

— 22_|_1

=—(x=3) g

2 1 2 1

f( Dz )dx:ff N
X — — X

Ly 1 —(x-35)2+3
2 1

= zdx

1 2 1
~(x—-3)?%+3

. . . . . 1K 1
Now just recall a formula that is derivative of sin 1; =

N
= [sin"}(2x—3)]}

=sin"t!1-sin"t-1

=1

60. Question

k
If J 1 . dx :E‘ find value of k
DZ—SX‘ 16
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Answer

Given that _[Ok ! dx = T k=7

X
2+8x? 16

[ e
T

lfk 1 e T
8l, (1/22+x2 " 16
a

derivative of tan~1% = & _
a a< +x2

1 T
—[2tan™? 2x]§ = —
5 [2tan~! 2x] €

1 T
—[tan~'2k —tan~10] = —
5 [tan an—' 0] e

T
tan™l2x = —
4

2k=1
. 1
2

61. Question

a
If J3x3 dx = 8. find the value of a.
0

Answer

a
J- 3x%dx =8
4]

n+i

Let us also recall formula [ 2 dx ==
n+1

[x*5 =8

a®=8

a=2

hence a=2.

62. Question

Evaluate the following Integrals:

ET l—cos 2x dx

Answer

S

z
J- V1 — cos2xdx
Nl

We know that cps2x = 1 — 2sin®x

Now substitute that in the equation

We get
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am EL

z 2
V1 — cos2xdx = J- \fl — (1 — 2sin?x)dx

m a1

ES

2z —
\J/ 2sin?xdx

m

3m

5 7 si

V2 sinxdx
m

We already know that integral of sinx is -cosx

3_1'[
= V2(—cosx) 2

= —/2(cos— cosT)

=—V2(0-(-1))

B3]

=y
63. Question

Evaluate the following Integrals:

J l—sin3 dx
DV 2

Answer
2m . X
Let] = fo 1+ sin(3)dx
Let us recall that sip?2 (f) 1+ cog? (E) =1
2 2

And sin G) = 25111(;—:)5111(2)

I= J:ﬂJsin? g) + cos? g) + Zsin(z)cosé)dx
I= J:HJ(smG) + cos G))?)dx
= J:ﬂ (sin G) +cos G))dx

Recall: [ sinx = —cosx and [ cosx= sinx
Cos &) sin G)
1=[- i + _}: 2
cos (%}—ﬁ) sin (i—ﬂ) cos (g) sin (g)

___ 1 1 1 1
B s s { s 4 J
=4(0+1+1-0)

=8
64. Question

Evaluate the following Integrals:
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w/4
J (tan x +cot x) dx
0

Answer

m
I

I=J- (tanx + cotx) ~?dx
li]

- J’g 1 iy
~ J, (tanx + cotx)? X

COEX

We know that tanx = =™ and cotx =
COSX

sinx

Now substitute them in the equation.
m
x 1
= .—2(1)(
0 (smx_l_ cosx)
cosx  sinx

Let us recall that sin?(x) + cos?(x) = 1

m
yy
= J- (sinxcosx)?dx
4]

Again using cos?(x) = 1 — sin?(x)

— J-E(simx;)2 (1— sin?(x))dx

= J-I(sinx)z)dx — J-I(sin"‘ (x))dx

Here we are using reduction formula of sinx

cosx(sinx)*?

J-(sinx)n)dx= %L X J-(sinx)n‘z )dx —

n

For n=2
m m
J’E( inx)?)dx = 1J’Ed cosxsinx
; sinx) <) x=3 ; X >
1m 1/2
=3l
m 1
8 4

T
]

. 41 X esin®x 1o n
-[0 (sin*(x))x = Tfod(smg (x))x— &:‘““ [limits 0,4]

_ 3 {E . cosxsinx} _ cosxsinax[”mits O,E]
4 12 2 4 4

Now substitute limits

2 2

n MinX Teinz X : 3
3|z cosgsing _60545111 Z 3{0 -:05051110} cos0sin”0

4)2 2 4 4 4

5in45 = cos45 = 0,co0s0 = 1,5in0 =0
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3m 1 1
=g[§_1}_ﬁ
Now fog(tanx+ cotx) 2x =2 — [E [E—E}— i}

s
- 32

65. Question
Evaluate the following Integrals:

1

J.x log (1+2x )dx
0

Answer
Now let us use integration by parts
For this we have to apply integration by parts

Let u and v be two functions then

J-udv=uv—fvdu

To choose the first function u we use “ILATE” rule
That is

I=inverse trigonometric function

L=logarithmic function

A=algebraic function

T=trigonometric functions

E=exponential function

So in this preference, the first function is chosen to make the integration simpler.

Now, In the given question x2

So first let us integrate the equation and then let us substitute the limits in it.

1 x%log(1 + 2x) oo2x?
J- xlog(1l + 2x)dx = [f é—f
0

log(1+2) x 1 1
= —f b dx
2 52 4 a(2x+ 1)
_log3  x?

X+ll 2%+ 1))13
o~ — 7+ glog(izx+ 1)1

L2 D) X

log3 1 1 1 0 0 1

=— g tglosi2+ 1 —[; — 5 +glos(l0+ 1]}
log3 log3

T2 8

3log3

T8

66. Question

Evaluate the following Integrals:
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w/3
J (tan x +cot x )" dx
T/

Answer

T

3
= J; tan®x+ 2tanxcotx + cot?x dx
®

recall : sec?x — tan?x = 1,cosec’x — cot?x=1

™

= J#sec?x— 1+ 2 + cosec’x— 1 dx
(=)

T

3 2 2

= sec<x+ cosec x dx
Nl
®

Integral sec?x is tanx and integral of cosec?x = —cotx

= [tanx]3 — [cotx]

SETE

Tan30 = cot6l =

) SETIE
-

Tan60 = cot30 = +/3

= Tan60 — cot60 — {Tan30 — cot30}

67. Question
Evaluate the following Integrals:

/4
J (a"cos"x—b"sin" x)dx
0

Answer

=]

I= J-4az cos?(x) + b%sin?(x)dx
0

T

= J-Jd a%(1—sin®*(x)) + b?sin®(x)dx
0

T

= J-Jd a? + (b% — a®)sin®(x)dx
0

1+cos2x

Recall:sin?(x) = .

m

I 1+ cos2x

=J-432+(b2—a2)7dx
0 2

We know integral of cosx is sinx
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) b? — a2 sin2x \ T
=la*x+ X (x+ > Iy
, T b? — a2 T 51112% ) 2_ 42
—a’—+ x| —+ —{@2x 0+
3 2 17 2 a

sin0 =0,sin90 =1

m  (b*—a?)
=(b*+a?)c+———
( )8 4
68. Question
Evaluate the following Integrals:

1

1
J dx
2 3 1
DI—ZX—ZX +2X+ X

Answer

1
1
I= dx
J; 1+ 2%+ 2x2 + 2x3 +x*
Now arranging denominator, we get as

1+2x+2x?+2x3 +x* = (1 +x0)?(x*+ 1)

L 1
J; (1+x)2(x2+1) dx

- 1 rq
ZJ; 2(x2+ 1) dX+J; 2(x+ 1) dX+J; 20792 ¢

Now recall integral logx = :
X

wn+¢

And, [xPdx = -

n+1l

log((x? + 1)) . log((x+ 1)) . 1 .
=— 4 lo+1 2 0 [2(X+ 1)]0

X

log((1+1)) log((0+1)) . log((0 +1)) log((0 +1)) 1

= 4 2

1
200+ 1)]

Exercise 20.2
1. Question
Evaluate the following Integrals:

4

X
[
S X +1
Answer
Given definite integral is: f;“:ﬂdx
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Let us assume I(x) = f‘:x

Assume y = x2+1

Differentiating w.r.t x on both sides we get,
d(y) = d(x® + 1)

dy = 2x dx

The upper limit for Integral
X=4=y=42+1

Upper limit: y = 17...... (3)

The lower limit for Integral
X=2=y=22+1

Lower limit: y =5 ...... (4)

Substituting (2),(3),(4) in the eq(1), we get,

1'}'ldy
= I[:X) = J; ;E
1771

We know that: [ E dx = log(x) +c

1
= I[(x) = Elogxlé?

We know that: f:f’(x)dx = [f(x)|§ = f(b) - f(a)

[here f'(x) is derivative of f(x))
1
= I(x) = 2 % (log(17) - log(5))

We know that: log('f) =log(x) - log(y)

= I(x) = %log (g)

'F X _1l (17)
) er1 T 2%

2. Question

Evaluate the following Integrals:

Answer

Given Definite Integral can be assumed as:
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2 1
= I[:X) - fl x(1+logx)?

Let us assumey = 1 + log(x)
Differentiating w.r.t x on both sides we get

=d(y) = d(1 + log( x))

Lower limit for Definite Integral:

=>x=1=y=1+log1l

Upper limit for Definite Integral:
=>2Xx=2=y=1+log2
=>y=1+log2...... (4)

Substituting (2),(3),(4) in the eq(1) we get,

1+log2
= I(X) = J-l de

1+log2

~1 - e

We know that: [y = y + c(n=-1)

n+1

_241 [1+legz

= I(x) =

—-2+1 .

—_11+log2
= I(x) = —

-1 .

1+log2

= I(x) = ——

We know that: [*f(x)dx = |f(x)[2 = f(b) - f(a)

[here f'(x) is derivative of f(x))

. _ -1 -1
=10 = o ~ 1
= 1) =1- 1 +log2

. _ 1+log2—-1
=10 =—7 log2

log2
= 1(x) 1+ log2
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z 1 log2
J- dx =

, X(1+ logx)? log2e
3. Question

Evaluate the following Integrals:
T 3x

J ——dx

1 9x" -1

Answer

Given Definite Integral can be written as:

2 3x

= I(x) = fl 9x2-1dx ...... (1)

Let us assume y = 9x%-1

Differentiating w.r.t x on both sides we get
= d(y) = d(9x?-1)
=dy = 18 x dx

Upper limit for Definite Integral:

»>x=1=y=(9x1%)-1

Lower limit for Definite Integral:

»>x=2=y=(9x2)-1

Substituting (2),(3),(4) in the eq(1), we get,

Eildy
1 =f o
= I(x) .76

I(x) 1f351d
=I(x)=—-| -

6Jg ¥ Y

We knowthat:f%dx=logx+c

1
= I(x) = glogxlg’

We know that: f:f’(x)dx = |f(x)[§ = f(b) - f(a)

[here f'(x) is derivative of f(x))
1
= I(x) = g(log35 - log8)

We know that: log('f) =log(x) - log(y)
o < b (35)
= I(x) = 6 og 3
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_J’2 3x 4 _1l (35)
“ ) -1 T 6 %\B

4. Question

Evaluate the following Integrals:

%2 1
] —dx
g ScosxX +3smx

Answer

Given Definite Integral can be written as:

S 1) = [Pt dx(D)

Scosx+3sinx

L]

l—tanz{—jl

1+tanz{§:|

=]

We know that: cosx =

b3

2 tan(é)

And sinx = 1+ta112(’-;)

Let us find the value of 5cosx+3sinx

X X
= brosx+ 3sinx = 5 X l—ta—nz(g) + 3x —Ztan (i)x
1 + tan? (i) 1+ tan? (i)

5 — 5 tan® (%) + 6tan (%)

1+ tan? %)

= brosx+ 3sinx =

We know that: 1+tan2x = sec?x

. S—Stanz(f)+6tan(£)
= bBcosx+ 3sinx = 22 = 2 (2)
s5ec (—)

Substituting (2) in (1) we get,

z sec? @)

= 10 = J; 5 — 5tan? (%) + 6tan (%)

dx

Let us assume: tan(3) = t

Differentiating on both sides w.r.t x we get,

= %sec2 G) dx =dt

= secz(g) dx = 2dt......(3)
The upper limit for the Definite Integral:

= ng =1t = tan@)

The lower limit for the Definite Integral:
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0
= x=0=1t= tan(i)

Substituting (3),(4),(5) in the eq(1) we get,

: J’l 2dt
= 1) = o 5—5t2 +6t

o dt

2
=sIx) == ——
) 5J; 1—t2+%

We need to convert the denominator into standard forms

2t dt
100 - 5 | —

1- (2 (2x2xt)+(3) )+

B (-
(-39
2t dt

~ 100 - £ | = 2

() - (-3

We know that: [ dx ilog(ﬂ)

af—x2 2a a—x

[T %]

In this problem the values, 3 = JE andx = —
25

Using these values and the standard result, we get,

2
= I[:X) = g
2% |58 =t

5
I(x) = lo
®) = 778 373750

5 0

1

() 1 | (\,@—3+5t)
X)) = (4]
V32 B\3 1 y32 ot

We know that: [*f(x)dx = |f(x)[2 = f(b) - f(a)

[here f'(x) is derivative of f(x))
1) 1 : v34—-3+5 1 v34—-34+0
=2 IxX) = —=x|log| ———| —log | ————
V34 & v34+3-5 & Vv34+3—-0
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<]

1

= I(x) = ﬁx (l(:-g("w

<]

Y, -2

We know that: 108[5) = log(x) - log(y)

\.’ﬁ-l-?.

= I(x) =

1
I(x) = — x1
=10 = 5 ‘*g((m—z)x(m—g}

() 1 | (40+5\,@)
= [(x) = —xlog| ———
& 40 — 5v/34

= I(x) =

L (5x[8+\,@})
o8 5x (8 —+34)

1) 1 | (8+J34)
= [(¥X) = 0
V34 & 8 —+34

™

z 1 1 8 +34
—dx = log

o 5cosx + 3sinx V34 8 —\/34
5. Question
Evaluate the following Integrals:

X

J ] ] dX
pas+x°
Answer

Given Definite integral can be written as:

X

= I(x) = [; ——=dx(1)

yaZ+x?

Let us assume y = a?+x2

Differentiating w.r.t x on both sides we get,
= d(y) = d(a®+x?)

= dy = 2xdx

Upper limit for the Definite Integral:

= x=a =y = a’+a?

Lower limit for the Definite Integral:

= x=0=y = a’+0?

Get More Learning Materials Here : &

+2 V34-3
—log
\,@+3

@ www.studentbro.in



Substituting (2),(3),(4) in the eq(1), we get,

2a® dy
~10- ], 5
a v

1 2a 1
= I(x) = Efz vy zdy

We know that: [y = y + c(n=-1)

n+1
1 23
1 y3tt
= I[:X) = E 1
—§+ 1 2
5 12a°
lyz
= I(X) = ET
PR
1 2a
= I(x) = yz .
a

We know that: [*f(x)dx = |f(x)[2 = f(b) - f(a)
[here f'(x) is derivative of f(x))

- 1(x) = (2a2 )12 - (32 )12

=>Il(x)=vV2a-a

= I(x) = a(v2-1)

dx = a(v/2-1)

o vaz+x?

6. Question

Evaluate the following Integrals:

Answer

Given Definite Integral can be written as:

= I(x) = le—xdx ------ (1)

0 1+4e2%

Let us assume y = &*

Differentiating w.r.t x on both sides we get,

= d(y) = d(e¥)

Upper limit for the Definite Integral:
a2Xx=1=y= el
=y =e(3)

Lower limit for the Definite Integral:
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=2x=0=y= el
=y = 1(4)
Substituting (2),(3),(4) in the eq(1) we get,

e dy
= I(x) = J-l 14y

1
1+ x2

We know that: [ dx = tan"*x+c

= [(x) = Tan ' (»)|§
We know that: f:f’(x)dx = |f(x)|§ = f(b) - f(a)
[here f'(x) is derivative of f(x))

= [(x) = Tan"!(e) — Tan™%(1)

= I(x) = Tan‘l(e)—g

fl e d tan~te- —
X = 1an e-—
o 1+ex 4

7. Question
Evaluate the following Integrals:

1 ]
Jxex_dx
0

Answer

Given Definite Integral can be written as:
1 2
= I(x) = [, xe* dx(1)

Let us assume y = X2

Differentiating w.r.t x on both sides we get,
= d(y) = d(x?)

= dy = 2xdx

Upper limit for the Definite Integral:
s>x=1=y=12

sy=1... (3)

Lower limit for the Definite Integral:
2x=0=y= 02

=>y=0.... (4)

Substituting (2),(3),(4) in the eq(1), we get,

le¥dy

=:-I[:X)=J; >
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1 1
= I(x) = —J- e¥dy
2Jy
We know that: [ e*dx = e*+c
1 1
= 1(x) = e}
We know that: jabf(x)dx = [f(x)|§ = f(b) - f(a)
[here f'(x) is derivative of f(x))

1

= 1(x) = S (e- e?)
1

= I(X) = E(E— 1)

1 1
Z
J- xe¥dx = -(e-1)
0 2
8. Question
Evaluate the following Integrals:

jcos (log x
1

Answer

Given Definite Integral can be written as:
= I(x) = [[2 gy (1)

Let us assume y = logx
Differentiating w.r.t x on both sides

= d(y) = d(logx)

Upper limit for the Definite Integral:

=X =3=Yy =10g(3)

Lower limit for the Definite Integral:

=>x=1=y =log(l)

Substituting (2),(3),(4) in the eq(1) we get,

log3
= I(x) = J- cosydy
0

We know that [ cos x dx = sin x + ¢
= I(x) = sumlk’gg

We know that: [*f(x)dx = |f(x)[2 = f(b) - f(a)
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here f'(x) is derivative of f(x))
= |(x) = sin(log3) - sin(0)

= I(x) = sin(log3) - 0

= I(x) = sin(log3)

J’g cos(logx)

" dx = sin(log3)

9. Question

Evaluate the following Integrals:

Lo2x
'D[l—fdx

Answer

Given Definite Integral can be written as:

1 2x

= I[:X)= Dm

dx...... (1)

Let us assume y = x?

Differentiating w.r.t x on both sides we get,
= d(y) = d(x?)

= dy = 2xdx......(2)

Lower limit for the Definite Integral:

:x:O:y:Oz

Upper limit for the Definite Integral:

sx=1=y=12

Substituting (2),(3),(4) in the eq(1), we get,

1 dy
=>I[X)=J;l+y2

1
1+x2

We know that: [

dx = tan™(x) + ¢
= I(x) = tan"Y(y)[3
We know that [”f(x)dx = |f(x)[g = f(b) - f(a)

[here f'(x) is derivative of f(x))

= 1(x) = tan'1(1) - tan'1(0)
=Ix)=—-0

= I(x) =

Eal I
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J’l 2% 4
)y 1+xt Ty

10. Question

Evaluate the following Integrals:

Answer

Given Definite Integral can be written as:
= I(x) = [;VaZ—x%dx..... (1)

Let us assume x = a sind

Differentiating w.r.t x on both sides we get,
= d(x) = d(a sin 0)

=dx=acos0do..... (2)

Let us find the value of /32 — x2

= a2 —x? = fa? — (asin®)?

= \faz —x2

J(@2 x (1—sin2@))

= /a2 —x2 =ax+/cos?0

(1 - sin?6 = cos26)
= vaz—x2 = acosf...... (3)

Lower limit for the Definite Integral:
0
=x=0=0-= sin—l(g)

=6 = sin"}(0)

Upper limit for the Definite Integral:

= X=a= B=5111—1G)

=6 = sin"}(1)

Substituting (2),(3),(4),(5) in eq(1) we get,

= I(x) = J-zacosﬁx acos6de
0

T

= I(x) = azj-zcoszﬂdﬂ

0

We know that cos26 = 2co0s26 - 1
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Then

1+ cos28

cos?f =
2

Using these result for the integration, we get,

gl + cos26
= I(x) = azj- _
0 2
a? (2
= I(x) = —J- 1+ cos26d8
2 Jg
We know that:
[ adx = ax + c and also

—sinax

[ cosax =

We know that:

b
| reax =101 = ) - (@)

[here f'(x) is derivative of f(x)).

m
a’ sin28 |2
= I(X) = ?X (B— 2

)

0

. (2T
a’ s 5111(7) (0 sin[ZxO))

I(x) = = x| [=-
= I(x) 2 2

: a’ i1
We know that sinnt = 0 (n€l)= I(x) = ) b (E— 0) —(0—-0)

SR

a?
= I(X) = ?X

= I(x) = 2—

[41]

T

4
a T[aE

J- Jaz —x2dx=—
1]

11. Question

Evaluate the following Integrals:

:J;qa'siil i) cos’ ddd
0

Answer

Given Definite Integral can be written as:

T

= I(x) = Jj Jsing cos® pdd
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T

= I(x) = J: J/sing cos* ¢ cos @ ddp

Let us assume sing =t,

Differentiating w.r.t ¢ on both sides we get,
= d(sind) = d(t)

= dt = cosd d¢...... (2)

Upper limit for the Definite Integral:

g1s

= ¢=g =1t = sin(z)

Lower limit for the Definite Integral:

= =0 =t =sin(0)

Substituting (2),(3),(4),(5) in the eq(1), we get,

1

= I(x) = J;ﬁ(l—tE)Edt

14
= I[(x) = J- tz x (1—2t% +t*)dt
4]

1y 5 g
= I(x) = f 1z — 2t7 + t2dt
0

We know that:

n+1

+1

[ x"dx = - +c(n=-1)

We know that:
b
f P(x)dx = [fGOJ2 = f(b) - f(a)

[here f'(x) is derivative of f(x))

1 - 1 1
® 1a t%+1 tgﬂ

= [(xX) = —2 X +

1 5 9

2+ 1 2t/ g+

3t 7y |} 11t

iz iz tz
=>I[:X)=? — 2% va +ﬁ

21, 2/, 271,

<0~ 8)

Get More Learning Materials Here : & m

@;} www.studentbro.in



S0 =377%0
64
= I[:X) = E
fg’f_ﬁ S pdgp =
" SN cos = —
o v 231

12. Question

Evaluate the following Integrals:

o i

"J‘ CosX dx

5 l+sm™x
Answer

Given Definite Integral can be written as:

b
2 COsX

= I[:X)= J; mdx ...... (1)

Let us assume y = sinx,

Differentiating on both sides w.r.t x we get,
= d(y) = d(sinx)

= dy = cosxdx...... (2)

Upper limit for the Definite Integral:

X=—-, V=581 =
2 2
=>y=1... (3)

Lower limit for the Definite Integral:

=X =0=y =sin(0)

Substituting (2),(3),(4) in the eq(1) we get,

1odt
=:-I[:X)=J;l+t2

We know that:

/

We know that:

1

— -1
1+X2dx =tan X +¢c

b
f P(x)dx = [f)J2 = f(b) - f(a)

[here f'(x) is derivative of f(x))
= I(x) = tan"1t[}

= I(x) = (tan—1(1) - tan — 1(0))
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= I(x) =

Eal I

= I(x) =
m
J’E COSX d T
s —_— X = —
o 1+sin?x 4
13. Question

Evaluate the following Integrals:

J sin 6
J1+ Cos(—l
Answer

Given Definite Integral can be written as:

ﬂ Il
Z sinb

I(x) = —db...... 1
= 1x) o 1+ cosB @

Let us assume 1+cosB=y

Differentiating w.r.t 8 on both sides we get,
= d(14+cosb) = d(y)

= -sinBd6 = dy

= sin6d6 = -dy...... (2)

Upper limit for the Definite Integral

=>9=g=:-y= 1+cosg)

Lower limit for the Definite Integral:
=20 =0=y = 14+cos(0)

=>y=1+1

Substituting (2),(3),(4) in the eq(1), we get,

1
d
S I = J; ——é
.

We know that:

bf(x)dx= — Elf(:x;)d};
J o=,

I
= I(x) = J- vy zdy
1

We know that:

Xn+ 1

n+1

[ x"dx = +C
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We know that:

b
| reax =101 = ) - (@)

[here f'(x) is derivative of f(x))

2

y_%“
= I(x) = 1
—3+1[.
1 2
S 1) =
2

= I(x) = 2x (2%— 1%)
= I(x) = 2x [\."’E— \."T)
= I(x) = 2(vV2- 1)

n .
z sinf

————df=2(2-1
o v1+ cosB (v )

14. Question

Evaluate the following Integrals:

73
Cos X
J dx

D3—4s.i11x

Answer

Given Definite Integral can be written as:

T
3 COsX

= I(X)= J; mdx ...... (l)

Let us assume 3+4sinx =y
Differentiating w.r.t x on both sides we get,
= d(3+4sinx) = d(y)

= 4cosxdx = dy

dy
= cosxdx = 7 (2)

Lower limit for the Definite Integral:
=X = 0=y = 3+4sin(0)
>y=3+0

Upper limit for the Definite Integral:

=>X=g=>y=3+4sin(g)
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Il
(%]
+
™
=
J

=Y

=y =3+23....(9

Substituting (2),(3),(4) in the eq(1) we get,

3+2-ﬁd
= I(x) = f =
3

4y
1 3+2\,"§d
= I(X) = EJ; ?}’

We know that:
| B _ logx + C
x 08X
We know that:
b
| reax =101 = ) - (@)
[here f'(x) is derivative of f(x))

1 =
= 1(x) = X logy|3*%Y?
1
= I(x) = —>< (log(3+ 2v3) - log(3))

a
We know that log(g) = loga-logh

1 3+2v3
= I(x) = Exlog 3

il
J’E COSX q 11 3+2¢3
“ )y 3+ asinx 4 °8\7 3

15. Question

Evaluate the following Integrals:

J 2Vl tan

Answer

Given Definite Integral can be written as:

1Wtan—1x
= I(x)= EFTEE

Let us assume tan'lx =y

Differentiating w.r.t x on both sides we get,

= d(tan"1x) = d(y)

=
1+x2
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Upper limit of the Definite Integral:

>x=1=y=tanl(1)

T

Lower limit of the Definite Integral:

=>x=0=y =tan}(0)

Substituting (2),(3),(4) in the eq(1) we get,

T

= I(x) = J-‘Lw.ﬁdt
1]

™

71
= I(x) = J- tzdt
0

We know that:

Xn+ 1

d =
J xmdx n+1

+ C

We know that:

b
f P(x)dx = [fGOJ2 = f(b) - f(a)

[here f'(x) is derivative of f(x))

I
%+1 4
= I(x) = 1
21,
m
3|2
iz
= I(X) = ?
2

S I(x) = %x (@5—0%)

Tz
= I(X) = EX -3
437
3
2 m2
= I[:X) = 5)( E
3
T2
= I[:X) = E
3
J’lx,’tan—lx 2
. 27 Tk = —
o 1+x2 12

16. Question
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Evaluate the following Integrals:

0 e
¥
s
f
-2

Answer

Given Definite Integral can be written as:

= I(x) = J:x\,’x +2dx ...... (1)

Let us assume x+2 =y
Then, X = y-2 ...... (2)
Differentiating on both side w.r.t x we get,

= d(x+2) = d(y)

Upper limit for the Definite Integral:

2X=2=y =242

Lower limit for the Definite Integral:
=2xXx=0=y=0+2
Substituting (2),(3),(4),(5) in the eq(1) we get,

= () = f (v — 2)yZdy

- 1) = f (v3 - 2y7)dy

We know that:

Xn+ 1

[ x"dx =

+ C
n+1

We know that:

b
| reax =101 = ) - (@)

[here f'(x) is derivative of f(x))

ygﬂ“ gan !
=:-I[x)=3 —2x|7
3+1 3+ 11,
54 3y 14
S 1) = | —2x| %
2 1; 2/,
2 sp* 2 34
=:-I(x)=gy22—2><§y22
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=I(x)=————— +

32 16v2
= I[:X) = E'i‘ 15
1 o)
= I(x) = X (16v2 + 32)

= I(x) =

16v2(V2+1)

2
. o L 7 dv —
. XVx+ 2dx =
J; v 15

17. Question

Evaluate the following Integrals:

! 2

af 2x
Jtan 1[ . de
0

l1-x
Answer
Given Definite Integral can be written as:

1 2x

= I(x)= J- tan™! (1—x2)dx"""'(l)

Let us assume x = tany

Differentiating w.r.t x on both sides we get,
= d(x) = d(tany)

= dx = sec?ydy......-(2)

Then

2x 2tany
1—-x2 1-—tan?y

We know that:

tan20 2tan®

aney = 1—tanZ@
Now,

2x tan2 3
=z — @nZy... (3)

Upper limit for the Definite Integral:

>x=1=y=tan1(1)

T
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Lower limit for the Definite Integral:

=>x=0=y =tan}(0)

Substituting (2),(3),(4),(5) in (1) we get,

™

= I[(x) = J-4tall‘1(ta112y) sec?ydy
4]

T

= I(x) = J-‘LZyseczydy
0

= I[(x) = Zijseczydy

We know that the By-partss integration is:

= [Uvdx = Uf Vdx — [ (é(U)f Vdx)dx

Now applying by parts Integration:

= 109 = 2x (v [ Tsecyay — [ (G- secyanay

We know that: | sec?xdx = tanx + C

We know that:

b
| reax =101 = ) - (@)

[here f'(x) is derivative of f(x))

T

= I(x) = 2 x ((ytany) |g— J- 4tanydy)

0
We know that: [ tanxdx = -log(cosx) + C
= I(x) = 2 x ((ytany)|? — (—log(cosx))[¥)

= I(x) = 2 x ((ytany) |§+ (log(cosx))lg)
= Ix)=2x ((gtan (g) —Otan (2)) + (log(cos (ED —log (cos (g))))
N (g —0+log (\%) — log(1))

T 1
= I(x) = 2x (EJF log (Z_E) — 0)
We know that: log(aP) = bloga

m 1
= Ix)=2x (E—Elogz)

™
= I(x) = 2" log2
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o X ™
J; tan (1_X2) =5 log2.

18. Question

Evaluate the following Integrals:

"sin x cos X
frnscos,

- 4
5 l+sm ' x
Answer

Given Definite Integral can be written as:

T,
2 SINXCOSsX

= I(x) = J; mdx ...... (1)

Let us assume, y = sin?x

Differentiating w.r.t x on both sides we get,
= d(y) = d(sin’x)

= dy = 2sinxcosxdx

. dy
= sinxcosxdx = 5 (2)

Upper limit for the Definite Integral:

e LT
= X = — = = 51N~ —
2 =Y 2

Lower limit for the Definite Integral:

=x = 0=y = sin20

Substituting (2),(3),(4) in the eq(1) we get,

1 dy
= 1® = J; 2(1 +y2)

We know that:

/

We know that:

11«2 dx = tan—1x + C

b
f P(x)dx = [f)J2 = f(b) - f(a)
[here f'(x) is derivative of f(x))

1
= I[(x) = Ex (tan~ty) |5
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= I(x) = % *¥ (tan — 11 - tan — 10)
1 s
= 1(x) = 5 X (E)
™
= I(x) = 3
T .
Z sinxcosx s
' J; T+sin*x 8

19. Question

Evaluate the following Integrals:

)

.J_ dx a.b>0

S acosx +bsinx

Answer

Given Definite Integral can be written as:

™

Z dx
= I[:X)= J; ma,b = 0.... (1)

We know that:

X
COSX = — (E) and
1 + tan? (i)
i — Z2tan (%)

1+ tan? %)

Substituting these value in (1) we get,

T

J’z dx
0 1 —tan? @) 2 tan @)
? l+tan?i%i b 1+tan?i%i

T

3 1 + tan® (%)
= 1® = J; a — atan? @) + 2btan @) &

= I(x) =

We know that: 1+tan2x = sec?x

s X
3 sec? (i)
= 100 J; a (1 — tan? (%) + 2?btan (ED

2

dx

% et (3)
4]

= 1(x) = - 2
* =5 1 — (tan? @) _ zxgxtan@) + (g) )+(g)

= [ sec’(3) d
= I(x) = - X
Mo BB (an(3)-2)

Get More Learning Materials Here : & m @\ www.studentbro.in




Let us assume,

- -

Differentiating w.r.t x on both sides we get,
= d(y) = d(tan(ﬁ) (E))
y) = 2 a

= dy = %sec2 g) dx

X
21 —

= sec (2) dx = 2dy...... (2)

Upper limit for the Definite Integral:

=>X=g=:-y=tan(g)—§

=y =1-
Lower limit for the Definite Integral:

b
= X = 0=:-y=tan(0)—g

=y = -

b
13 2dy
= I(x) = _J- p)

1—
= 1) = EJ-_E ( az+b2)2 ,
: -y

We know that:

dx 1 a+x
s

[ R

az —x2 2a )+ ¢

a—x
We know that:

b
f P(x)dx = [fGOJ2 = f(b) - f(a)

[here f'(x) is derivative of f(x)).
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W

aZ 1 b2

2 1 = Y

= I(x) = - X ———xlog| —2—_—
a a2 + b? aZ + b2

2% 3z =

W

a

1 vaZ+ b2 + ay 3
BRI Tl Wera

b

vaTb +a(1-2) v Ter +a(-2)

Frr—a(1-9)) E\mreoa(-Y)

V@ ibi+a-b VaZ 1% —b
= 1(x) = —log

——x(1o -
J@+b2) ( g(\fa?+b2—a+b VaZ+b2 +b

We know that: Log(E) = log(a) - log(b)

(ﬁﬁiﬁ?+a—b)

Va2 D% —a+b

Vazror |8 (ﬁﬁiﬁf—b)
NFEER S

= I(x) =

1 (VaZ+bZ +a—b)x (VaZ + bz + b)
=>I(x)=ﬁx lo

v E\(VaZ+b2—a+b)x (Va2 + D2 —b)
160 = ==
= I(X) = ——
vaZz + b?
(l (az+-b24-bﬂa24-b24—a¢a24-b2—-b{a24-b24—ab——b2))
0}
132 + b2 —byaZ T b2 —avaZ T b2 + byaZ £ b2 + ab — b
a’+avaZz+b?+ab
=2 (X)) = ——
VaZ +b? az+ab—a\,az+b
() = ( x (a++a? + b2 +b}))
= I(x —
(a—+VaZ+bZ? +b)

vaZ +b? (
a+b++vaz+b?
i o)

at+b—+az+b2?

™

Z dx a+b++aZz+b?
.-.J-—,a,b>0= log

o acosx+ bsinx VvaZ + b2 a+b—+aZ+b2
20. Question

Evaluate the following Integrals:

/2 1
[———ax
g 5+4s1n x

Answer

Given Definite can be written as:
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T

. J’E dx
= 1) = p D+ 4sinx

We know that:

Z2tan (%)

1+ tan? %)

sinx =

™

F dx

= 109 = J; 2tan (%)
o 1+ta112f%i

z 1 + tan? @)
= 10 = J; 5 (1 + tan? (%D + Stan(%) ax
z 1 + tan? @)
= 10 = J; 5 + 5tan? (%) + 8tan (%) o
We know that: 1+tan?x = sec?x
: el
= 100 J; 5 (1 + tan? (%) + %tan (%D o

" o

= I(x) = =
>Jo 1+ (tan2 @

o

5 2

i)
a 9

5 dx
75+ (n(3)+3)

1E =)
L Q) +(=n )+ @)
¥y = tan (;) + (g)

Differentiating w.r.t x on both sides we get,
= d(y) = d(tan(3) + (f))
y) = 2/ 7\5

= dy = %sec2 G) dx

= seczg) dx = 2dy... ... (2)

Upper limit for the Definite Integral:

=:-x=g=:-y=tan(g)+(§)
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Lower limit for the Definite Integral:

4
=:-x=0=:-y=tan(0)+g
0+4
= = —
y 5

4
=§-y=g ...... (4)
15 2d
5 v
=>I(X)=—J;27

2
s Y
We know that:

J

We know that:

dx lt X ‘e
——— = —tan (-
x2 4+ 32 a (a)

b
f P(x)dx = [fGOJ2 = f(b) - f(a)

[here f'(x) is derivative of f(x)).

2
BVEAE
X (tan 1(?) i)

= I(x) = % X (tan"%(3) —tan™! (g))

2
= I(X) = EX

1| W =

We know that:

1+ AB
4
2 3—3
= I(x) = 3% (tan™? — 7 )
1+(3%x3)

23
= I(x) 3><(ta11 1+4)

= I(x) = z X (tan‘l(g))
3 5
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2 1
= I(x) = gtan‘l(g)

J’g 12 _1(1)
"), 5+ 4sinx *=zEnoA3
21. Question

Evaluate the following Integrals:

L osinx
[ 4
p S X +COos X
Answer

Given Definite Integral can be written as:

m sinx
= [(x)= J- —dx..... (1)
o Sinx+ cosx

Let us write numerator in terms of the denominator for easy calculation,

d
= sinx = K(sinx+ cosx) + L x T (sinx + cosx)

= sinx = K(sinx+cosx) + L(cosx - sinx)

= sinx = sinx(K-L) +cosx(K+L)

Comparing coefficients of corresponding terms on both sides we get,
=>K+L=0

>K-L=1

On solving these two equations we get,

L=—andK =2,
2 2
So numerator can be written as:
1 1 .
2 (sinx + cosx) - 2 (cosx — sinx)
Substituting these values in(1) we get,

ﬂ% (sinx + cosx) — % (cosx — sinx)

= I(x) = J- . dx
0 sinx + cosx
1. . 1 :
= (sinx + cosx) > (Ccosx — sinx)
= I(x) = f E—dX_J' PA—
p Sinx + cosx p Sinx + cosx

1" 1 f™d(sinx + cosx)
=:-I(x)=5f dx—EJ- T
0 0

sinx + cosx
We know that:

d
_[dy=y+Cand_[?y=10g|y|+C

We know that:
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b
f P(x)dx = [fGOJ2 = f(b) - f(a)
[here f'(x) is derivative of f(x)).

1 1
= 1(x) = 5 (x[g) — 5 (log(|sinx + cosx|)[5)

= I(x) = %x (m-0) —%((logﬂsnm + cosm|)) — (log(|sin0 + cos0]))

m 1
= I(x) = 5 —5x(log(]0—1|) —log(|0 +1])
m 1
= I(x) = 2 —Ex (logl -logl)
m 1
= I(X) = E _EX(D_O)
T
= I[:X) = E

™ sinx ™
——dx = -
g Sinx + cosx 2

22. Question

Evaluate the following Integrals:

1
J . dx
0 3+25mMX+CosX
Answer

Given Definite Integral can be written as:

= I(x) = J-ﬂ ,1 dx

g 3+ 2sinx + cosx

We know that:

X
sing = 2tan E)X and
1 + tan? (i)
1 —tan? @)
COSX = %
1+ tan? (i)

1

= I(x) = ’
J; - 2( Ztan@) ))+ 1 —tan? @)

1+ tan? @ 1 + tan? (%)

dx

_ 1 + tan? (%)
= 1) = J; 3 (1 + tan? @D + 4ta11(§) +1-—tan? @) *
o 1 + tan? ( ) dx

m
J; 3+3tan?( )+4tan( ) —tan?( )
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™ 1 + tan? (%)
= 1® = J; 4 + 2 tan? %) + 4tan %) &

We know that: 1+tan2x = sec?x

= I(x) = dx

m
J|
o 2+ (tan2

+2tan( )+ 1) 1

@
ec*(3)

1 bl
03
- zxop+@m@)l)
Let us assume, y = 1+tan( )

Differentiating w.r.t x on both sides we get,

= d(y) = d(1+tan®)

= dy = %sec2 g) dx

X
21_) —
= Sec (2) = 2dy ... ... (2)
Upper limit for the Definite Integral:
=2X=T=y= 1+tan(E)
2

=2y =14w

Lower limit for the Definite Integral:
=>Xx=0=y = 1+tan(0)

=y =140

Substituting (2),(3),(4) in the eq(1), we get,
1 = 2dy
= I(x) = ¢ J'; 1+y2

2)(
= I(X)=J; 1+y2

We know that:

J

We know that:

dx = tan'x+ C

1+ x2

b
| reax =101 = ) - (@)

[here f'(x) is derivative of f(x)).

= I(x) = tan"ly|y
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= 1(x) = tan"l(x) - tan"1(0)
I _ TT
= [:X) = - z

= I(x) =

B=lE A

J’“ 1 q s
e H=—
g 3+ 2sinx + cosx 4
23. Question

Evaluate the following Integrals:

1
Jtan_l x dx
0

Answer

Given Definite Integral can be written as:

1

= I(x) = J- tan~? x dx
0

We will find the value of [ tan'lxdx using by parts rule
Let us find the value of [ tanlxdx

= [ tan'lx dx = [ 1.tan'lxdx
d
= tan'x[ 1dx — [ (ﬁ(tan‘lx)_[ 1dx)dx

1
1+x2°

= xtan"lx — | x dx

1 2x
tan 'x - — d
= Xtan "X Zf 1+ 2 X

1. d(1+x?)
= xtan x- - ———~
2'[ 1+x2

1
= Xtan lx - Elog(l +x?)

We substitute this result in the Definite Integral:

We know that:

b
f P(x)dx = [fGOJ2 = f(b) - f(a)

[here f'(x) is derivative of f(x)).

1

1
= I[(x) = (xtan‘lx—ilog(l + xz))
0

= [(x) = (1tan™'(1) - %log(lJr 1)) - (Otan1(0) - %log(l +0))

1
S I(x) = (g - Slogz) - (0- 0)
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-flt tydx = 0 - Lioe2
-Oall XX—4 ZOg

24. Question

Evaluate the following Integrals:

J x SlIl
0 Wl— x’
Answer

Given Definite Integral can be written as:

1
7 ¥sin "X

X
V1—x2

-1

= I(x) =

Let us find the value of [ “E dx using by parts integration,

| xsin‘lxd - g | H0d
= N X = sin™'x \fl—— (—(5111 %) e X)dx
1 2x X
= (sin"lxx —= x [ — dx - X —= X dx)dx
( 2 T I e =
1 d(1—x?%) 1 1 .d(1-x%)
= (sin"lxx —= x - X ——X | ——)dx
( 2 e == =)

1 —
- — w2l
me 2><2><v1 x?)dx

1
= (sin™!x x -3 % 2xJ1—-x2)-[(
= —4/1—x2Zsin"1x - J-—ldx
= —/1—x2sin"x+ x
Now we substitute this result in the Definite Integral:

We know that:

b
f P(x)dx = [fGOJ2 = f(b) - f(a)

[here f'(x) is derivative of f(x)).

= I(x) = (x—\;l—xz sin‘lx)li

= I(x) = (% - 1- G)zsm—l@) — (0- /1 —02sin— 1(0))

1 ’ 1
=:-I[:X)=[:2 l—Exé)—(O 0)
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I 1 v"gT[
= (X)) = - — —
( ) 2 12
1
3 xsin~1x 1 3w
—dx=———

25. Question
Evaluate the following Integrals:

/4

J (Mx—\/ﬁx)dx

0
Answer

Given Definite Integral can be written as:

T

2
= I(x) = J- (ytanx + y/cotx )dx
0

We know that:

sinx

tanx = —— and
COSX
COSX

ot = ——
sinx

Substituting in the Definite Integral we get,

T
I sinx CosX

= I(x) = —F |— |dx
0 COSX sinx

(9 = f(["%)z i (”m)z)dx

=
v sinxcosx
m
(%) o zsinx + cosxd
= I(x) = v —dx
o V2sinxcosx
m
z sinx + cosx
= I(x) = V2 x i . dx
o V(1— (—2sinxcosx+ 1)
m
z sinx + cosx
= I(x) = V2 x dx
o /1 — (sin?x + cos2x — 2sinxcosx)
m
I sinx + cosx
= I(x)= wﬁxf dx...... (1)
o /1 — (sinx — cosx)?

Let us assume, y = sinx - cosx
Differentiating w.r.t x on both sides we get,
= d(y) = d(sinx - cosx)

= dy = (cosx + sinx)dx...... (2)
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Upper limit for the Definite Integral:

= X = g:- y = sin(g) - cos(g)

=2y ===

Lower limit for the Definite Integral:
=X = 0=y =sin(0) - cos(0)

=>y=0_1

Substituting (2),(3),(4) in the eq(1) we get,

dy
N

1]
= I(x) = \,‘EXJ’

-1
We know that:

/

We know that:

dx = sin"'x + C

V1 —x2

J; P = [{E)E = £b) - )

[here f'(x) is derivative of f(x))

= I(x) = V2 x (sin"*y|%,)

= I(x) = V2 x (sin— 1(0) - sin— 1(—1))

S I(x) = VZx (0- (—g))

= I(x) = V2 x

2]

E

= I(x) =

B3]

W

™

J-‘L(\,*tanx
1]

+

™
= —
yeotx )dx 73

26. Question

Evaluate the following Integrals:

T/4 3
T
J : an- x dx

7 1+cos 2x

Answer

Given Definite Integral can be written as:

T 3
z tan®x

I = —d
= 1x) J; 1+ cos2x X
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We know that: 1+ cos2x = 2cos2x and

1
COSZX

= sec?x

T 3
7 tan®x

= I(x) = J; 2c052xdx

m

1 3
= I(x)= 5 X J- tan® xsec?xdx ...... (1)
0
Let us assume, y = tanx
Differentiating w.r.t x on both sides we get,
= d(y) = d(tanx)

= dy = sec?xdx......(2)

Upper limit for the Definite Integral:

=:-x=§=:-y=tan(g)

The lower limit for the Definite Integral:

0
=:-x=0=:-y=tan(g)

Substituting (2),(3),(4) in eq(1) we get,

1 1
= I(x) = —f yidy
2Jy

We know that:

n+1

[ x"dx = +C

n+1

We know that:

b
| F@ax =il = 100 - £

[here f'(x) is derivative of f(x)).

)

1 y3+1
= I[:X) = EX 311

1 (v

= I(X) = EX(% )
1

= I(x) = gx(H— 04)
1

= I(X) = E

m
J’E tan®x d 1
. T ® dx==
o 1+ cosix 3
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27. Question

Evaluate the following Integrals:

T 1
[ ax
0 5+ 3cosx
Answer

Given Definite Integral can be written as:

=:-I[Z}«;)=J-FIT L

—dx
g D+ 3cosx
We know that:

1 — tan® (%)

o= 1 + tan? @)

= 100 = J; l—tan?( )

5+3
l+tan?i2i

1+ tan?

bl b4

I

E
2

~ 0= [ ) e 3o )

1 + tan? (%)

m
= 1® = J; 5+ 5tan? %) + 3 —3tan? @) o

2 (X
) = J- 1 +tan (2) i

o 8§+ 2tan? (%)

We know that: 1+tan2x = sec?x

m 1sen:z(E)
=’“:X)=J; 2= 220 gx...(1)

2+ (1 (3)

Let us assume,y = tan (E)
2

Differentiating w.r.t x on both the sides we get,

S d@y) = d(tan@)

D) dx......(2)

1
= dy = —sec2 (2

The upper limit for the Definite Integral:

=:-x=1‘r=:-y=tall(g)

Lower limit for the Definite Integral:
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0
=:-x=0=:-y=tan(£)

Substituting (2),(3),(4) in the eq(1) we get,

1 —fm dy
= I(x) = . 224y

We know that:

J

We know that:

L o - L ~1(3) + ¢
a2 + x2 X = a an a

b
f P(x)dx = [fGOJ2 = f(b) - f(a)
[here f'(x) is derivative of f(x)).

= I(x) = %x (tan™t g)lj)

= I(x) = % ¥ (tan — 1(e0) - tan — 1(0))
1

= 100 = 5% (g—o)
™

= I(X) = E

J’“ dx i
"), 5+ 3cosx 4

28. Question

Evaluate the following Integrals:

%2 1
J 7. 2 I o dX
g a“smm - xX+b cos™x

Answer

Given Definite Integral can be written as:

T

=:-I[:X)=Jj !

; dx
aZsin?x + b2 cosZx

=:-I(X)=J-% L

aZsin?x
¢ cos?x x (( 5 )+b2)
c0sZx

m 1

2 cos?x
= I(X) = —=——dx
(x) J; a?tan®x + b?

dx

™

1) J’E sec?x i
= I(x) = - dx
o aZtan?x +b?
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1) 1 J’g sec?x 4 L

= =—=x| ——dx......

X a2 0 (tanx)z . (9)2 X [: )
a

Let us assume y = tanx

Differentiating w.r.t x on both sides we get,

= d(y) = d(tanx)

= dy = sec?xdx......(2)

Upper limit for the Definite Integral:

=>X=g=>y=tan(g)

Lower limit for the Definite Integral:

=X =0=y = tan(0)

We know that:

/

We know that:

mdx = tan‘lx + C

b
| reax =101 = ) - (@)

[here f'(x) is derivative of f(x)).

==

1

1
= I[(x) = ZXp X (tan™*

X
1)
a a

oo

= I(x) = %x (tan™t (?)l )

0

= I(x) = % ¥ (tan — 1(o0) - tan — 1(0))

1 T

= I(X) = EX(E—U)
T

= I(X) = m

T

J’z 1 q s
e K= —
o a?sin?x +b?sin?x 2ab
29. Question

Evaluate the following Integrals:
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fOx +sin x
—  dx
g l+cos x

Answer

Given Definite Integral can be written as:

m
I J’Eersinxd
= I(x) = —dx
(x) o 1+ cosx

We know that sin 2x = 2 sinx cosx and 1 + cos2x = 2 cos$x

dx

LI = J-gx + 2sin (%);05 (%)
0 2 cos? (i)
T

Zxsec? (ﬁ) 5 %
= I(x) = J; 2y J; tan(i) dx

2

Applying by-parts integration for 15t term only

= I(x) = XJ- 22 (}2{) J- ( )J-SEC dx |dx + J-gtan @) dx

2 .
We know that:

b
| reax =101 = ) - (@)

[here f'(x) is derivative of f(x)).

m Ll

= [(x) = (xtan @))lg - J-Etan @) dx + J-Etan g) dx

0

= I(x) = ( tan Otan(D))

T
= I(X) E

m

ZX +sinx T
J; 1+cosx 2

30. Question

Evaluate the following Integrals:

1,1

fan™ x
J —dx
) 1+X

Answer

Given Definite Integral can be written as:

S 1% = [ X g (1)

1+x2

Let us assume y = tan'lx

Differentiating w.r.t x on both sides we get,
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= d(y) = d(tan"1x)

1
1+x2

= dy =

Upper limit for the Definite Integral:

>x=1=y=tan}(1)

Lower limit for the Definite Integral:

=x = 0=y =tan’1(0)

Substitute (2),(3),(4) in the eq(1) we get,

™

=169 = [ 'yay

We know that:

Xn+ 1

n+1

[ xPdx = + C

We know that:

b
f P(x)dx = [fGOJ2 = f(b) - f(a)

[here f'(x) is derivative of f(x)).

= I(x) =

= I(x) = %x (@2—02)

1
= I(X) = EX—

™
= I(x) = =

dx = —
1+x2 X733

J’ltan‘lx ’
0
31. Question

Evaluate the following Integrals:

4 .
J Sl X +-CO08 X

dx

) 3+sm 2x

Answer

L
—sinx + cosx
0 32 +sin2x

In the denominator, we have sin 2x = 2 sin X cos X

Note that we can write 2 sin x cos x =1 - (1 - 2 sin x cos x)
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We also have sin?x + cos?x = 1
=1 -2 sin X cos X = sin®x + cos2x - 2 sin X oS X
= sin 2x = 1 - (sin x - cos x)?

So, using this, we can write our integral as

n
4
J’ sinx + cosx
3 + [1- (sinx - cosx)?]
1]

n
4 .
J’ sinx + cosx
4 — (sinx — cosx)?2
0

Now, put sin x - cos x =t

= (cos x + sin x) dx = dt (Differentiating both sides)
Whenx=0,t=sin0-cos0=0-1=-1

When,

T[t T s 1 1 0
X=—,t=s85n—-cos—=—=-—==
4 4 4 V22

So, the new limits are -1 and 0.

Substituting this in the original integral,

1]

S L N
S Ja—r

-1

0

1
== ﬂdt

-1

Recall,

J‘ 1 q 11 |a+X|+
——dx=—1In C
az — x2 2a — X

¢

-1

2+t

I= [ﬁlll —2 -

=l gl el

=5oiti- 5]
—4 n n 3

1 1
= IZE In3[~Inl= O&ln(;) =—Inx]

dx=-In3

T

z

J’smx + cosx 1
3 + sin2x 4

1]

32. Question

Evaluate the following Integrals:
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1
|

Jx tan~ x dx

0

Answer

Let]= fﬂlxtan‘lxdx

We will use integration by parts.

Recall, [ f(x)g(x)dx = f(x)[[ g(x)dx] — [[f (x) [ g(x)dx]dx + c
Here, take f(x) = tan'lx and g(x) = x

= J- g(x)dx= J-xdx

We have,

J-xndx= - x84 ¢
n+1

2

X
= J-g(x)dx= £}
Now,
dfi d
f'(x) = d[:j) = E(tan‘lx)
Sf@=1re

Substituting these values, we evaluate the integral.

1
! J’ 1 de
T+ x\2 x

0

[ 2
= = [(tan"x) >

_ 1
: th ., ' IJ' x?
= [= > an 'x 7 T2
1]
We can write,
x? 1
1+ x2 1 + x2
_ 1
T | PR
=[=|—tan"*x| — = - X
0 20 1+ x2

1

_ 1
I 121: 1 02t (] 1J-d 1f ! d
=:-—zan() 5 tan (0) 5 | dx 29X
B 0 0

Recall,

f ! dx =tan tx+
X =T1Tdn X C
1+ x2

1 m™ /1 1
=l=ox - (E [x]s — E[tan‘lx]é)
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[1-0]—= [tan‘l(l) —tan~ 1(0)])

S

)
|
OGI-:I

T 1 m
s[=——|-—= )
8 2 8
m 1
=2[=——=
4 2
1
J’t “ieg m 1
~ | Xtan” xXdx=-———
4 2
1]

33. Question
Evaluate the following Integrals:

1
1-x?
ISR

Answer

1 —x%
et = [y = o dx

In the denominator, we have x* + x2 + 1

Note that we can write x* + x2 + 1 = (x* + 2x2 + 1) - x2
We have x* + 2x% + 1 = (1 + ¥)?

x4+ x2+1=(1+x)2-x2

So, using this, we can write our integral as

1
1 b
) (1 + x2)2 — x2 X
0

Dividing numerator and denominator with x2, we have

_ 2

1
2
=J- x2 dx
J (x2+1) _ x?
X

PUt, x +- =t
X

1
= (1 - —2) dx = dt
X
(Differentiating both sides)

1
= (1) dx=—dr
X
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Whenx = 0,t = 0

+
=1

Whenx = Lt = 1 +

So, the new limits are « and 2.

Substituting this in the original integral,

2

-

oo

—a

1 1 X
Recall, fx2— 2m{:z—alnlera +c
: 1l|t—12
=21=—|-+=n
2(1)
1 2—1 oo — 1”
o PR B PR

O [ ﬂ
=[=—=|ln=-—
213

I ll 371
== 2n

1
=1=In3z2=InVy3
1

1 — x?
f]l —————dx=1Inv3
J-x4+x2+l v
1]

34. Question
Evaluate the following Integrals:

1

J 24x°
o )
Answer

24%?
Letl—j“ﬂfl—:;F

Putl + x2=t

= 2xdx = dt (Differentiating both sides)
Whenx=0,t=1+®=1
Whenx=1,t=1+12=2

So, the new limits are 1 and 2.

In numerator, we can write 24x3dx = 12x2 x 2xdx

But, x2 = t - 1 and 2xdx = dt
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= 24x3dx = 12(t - 1)dt

Substituting this in the original integral,
2

I=J’12(t -0

4

=t

=1=12 J-t‘adt—ft“"dt

1 1

1
Recall [ xPdx=——x"" +¢
n

+1
t=3+1 e+l 2
=[=12 —
(-3 +1) (—4+1) .
= 12|24 2 2
I UTSEYE]

=2[=12 :(2(_21)2 + 3(;)3) N (2[:_11)2 * 3(:;)3)]
=1=12 :(_?IJFZ—I‘})— (_714%)]

1= 122 (_ 1)]
=]= ———
12 \6

35. Question
Evaluate the following Integrals:

12
Jx(x—fl)l Y dx
4

Answer
12 1
Let= [ "x(x— 4)adx

Putx -4 =18
= dx = 3t2dt (Differentiating both sides)

Whenx=4,3=4-4=0=>t=0
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Whenx =12,3=12-4=8=t=2
So, the new limits are 0 and 2.
We can write x =t3 + 4

Substituting this in the original integral,
2

1= J-(ta + 4)t(3t)dt
4]

2

=1=3 f(tﬁ + 4t%)dt
0

2 2

=[=3 J-tédt—i—f-}ftadt

(-tﬂ téz)
=1=3 —l +4|—
-70 40
27 07 2+ ot
[=3||=—— = |+4|———

7
. (240) 720
iENTT) T

1 720
J- x(x—4)3dx=—
7
4
36. Question

Evaluate the following Integrals:

o |7

J X~ sin X dx
0

Answer
L hu

— [Zx2gi
et] = [zx*sinxdx

We will use integration by parts.

Recall,

J-f(x)g[x)dx = f(x) U- g(x)dx] — J- [F(X)J- g(x)dx|dx +c
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Here, take f(x) = x? and g(x) = sin x

= J-g(x)dx= J-sinxdx= —COSX

Now,

df{x d
P9 =T = 2 (x2)
= f'(x) = 2x

Substituting these values, we evaluate the integral.

m

= I = [x?(—cosx)]Z — [ (2x)(—cosx)dx

O s

m
= [ = [-x”cosx]? +2 | xcosxdx

O 5

T
Let], = [Zxcosxdx

We use integration by parts again.

Here, take f(x) = x and g(x) = cos x
= J-g(x)dx= J-cos xdx = sinx

Now, f'(x) = 0 = 2 (x)

=>f(x)=1
Using these values in equation for I

T

)
=1, =[x sinx]g - J-(l) (sinx) dx
0

L
2
n
= [, = [xsinx]? — J- sinxdx
li]

n E
= [, = [xsinx]] + [cos x]]

Substituting 17 in I, we get
s s s
I=[—x? cosx]Z +2 ([xsinx]g + [cosx]g)

m
= [ = [-x*cosx + 2xsinx + 2 cosx]?

=[= [— (E)z COSE-F 2 (E) sinE+ Zcosg] —(0+0+2cos0)

2 2 2 2
=1=(0+mn+0)-(2)

=>|l=mn-2
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n
2

J-xz sinkdx=m— 2
0

37. Question

Evaluate the following Integrals:

1 1—-x
o

Answer

Let = (1 [1=X
1=, Jlﬂdx
—cos2@

As we have the trigonometric identity i

Teoca8 tan? @, to evaluate this integral we use x = cos 26
cCOs

= dx = -2sin(20)d6 (Differentiating both sides)

Whenx=0,cosze=0=>26=§=>e=g
Whenx =1,c0s20=1=220=0=06=0
So, the new limits areEand 0.

Substituting this in the original integral,
1 - cosZE}( 2 5in1 26 d6)
1 + cos28 st

,/tan? 8sin 26 d6

I:

.FAI:l'k__m:1

=1=-2

-|=-I:l‘-—__=cl

=[=-2| tanBsin26d06

:lk—__‘c

r

We have tan 8 = i‘g and sin 26 = 2 sin B cos 6
COs

1]
sin @
=:-I=—2J- x 2sinB cosB do
cos0
o
4

1]

=1= —4]511128(19

o
3

But,
120 — 1 — cos28
sin“ 0 = 5

1]

1 — cos20
=:-I=—4J-[—]d8
2
il
I
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li]
ZJ-[l— cos26]d

m

I

4]
-2 (J- do cos 28 de
% w4

(6] 0 5111 29
g 'r[

, T
[ (0 TII) sin0  sin(2 x z)
== 4 2 2
I 2( TII+1 TII)
=[]=—-2]——1_ -
7 F7sing
I 2( T[—i-l) T 1
=]=—2[——4+2]=——
4 2 2

38. Question

Evaluate the following Integrals:

e

Answer

5

1 1-x%°
Let] = fo RPeSE

As we have the trigonometric identity 1 + tan26 = sec?8, to evaluate this integral we use x = tan 6

= dx = sec?6 do (Differentiating both sides)

Whenx=0,tan8=0=06=0
T
Whenx = 1,tanB =1 = 8 = 7

So, the new limits are 0 andg.

Substituting this in the original integral,

i

1 —tan®@
J-[: )[seczﬂ]dﬂ
1]

(sec?6)?

3
(1 —tan?0)
j a8

sec?@
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sin?@
(1 " cos? B)

de
(570

=[=

S — A

(cos?8 —sin®0)do

==

B — i

We have cos?26 - sin26 = cos 20

I
=[= J-COSZBdG
1]

o
sin20874
== [ ]
2 1y
, T
sin(2 X z) sin(2 x 0)
== -
2 2
. 1 @ 0 1
=]=-= —_ 0=
2sm2 2
1
1 — x? 1

a2

39. Question

Evaluate the following Integrals:
1

J5x4\,fx3 +1dx

-1

Answer

Let] = f_ll 5x*Vx5 + 1dx

Putx>+1=t

= 5x%dx = dt (Differentiating both sides)
Whenx =-1,t=(-1P+1=0
Whenx=1,t=1+1=2

So, the new limits are 0 and 2.

Substituting this in the original integral,

2

I=J-\."'J_Edt

D
2
1
== J-tidt

0

1
Recall [ xPdx=——x"" +¢
n+1
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tz+!
==
1
§+ 10
2[32
=]=—|t2
3L Iy
27 3 3
=:-I=—(2§—0§)
2 42
BTN
3
3 42
— V
J-5X4\.'XJ+ 1dX=T

-1
40. Question

Evaluate the following Integrals:

o i

e cosgx
5 1+3sm ™ x

Answer

T cos®x
Let 1= j‘zidx

0 1 +3sin®x

13

Dividing numerator and denominator with COSZX, we have | — 2—l
I
0 sec®x+ 3tan®x

m
Z
=1= J-;dx [~ sec?x =1+ tan®x]
1 + 4tan?x
0

Puttanx =t

= sec?x dx = dt (Differentiating both sides)

dt dt
"1 4 tan?x 1 + t2

= dx

Whenx=0,t=tan0=0

When x =g,t = tan

ra | A

=

So, the new limits are 0 and .

Substituting this in the original integral,

f==]

. J’ 1 (dt)
I T AN

1]

[ 1
=1= OJ- a+ o+

Multiplying numerator and denominator with 3, we have
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3
I= ! 3(1 + t2)(1 + 4t2)dt

Now, we can write

3 (4 + 4t%) — (1 + 4t7)]
3(1 + t2)(1 + 4t2)  3(1 + t2)(1 + 4t2)

3 41+ t2)- (1 + 4t%)
3(1 + t2)(1 + 4t2) 3(1 + t2)(1 + 4t2)

3 4( 1 ) 1( 1 )
T3(1+ )1+ 4t2) 3\1 + 42/ 3\1 + &2

Substituting this in the original integral,
) B\ + 42/ 3\1 4+ ¢2
0
- T3y 4t2 3
4] 0

0 PP P
30 1+ t2

)

+ t2

S0 f T Y
=173 1,2 3) \12 + ¢2
0 + t 0

2 1
== 3 [tan™* 2x]5 — 3 [tan~1x]F

=1= %[tan‘ll:oo) —tan™(0)] - %[tan*(@-’) —tan™(0)]

oA

il

i
J’ cos?x
1 + 3sin?x

1]
41. Question

Evaluate the following Integrals:

/4
J sin’ 2t cos 2t dt
0

Answer

@ www.studentbro.in



s
Let| = [#sin®2t cos2tdt

Put sin 2t = x

= 2cos(2t)dt = dx (Differentiating both sides)

dx
= cos(2t)dt = >

Whent=0,x=sin0=0
Whent = = sin2 = si =1
— _’ — >< —_— — —_— —
en 2 X sin 2 sin 5

So, the new limits are 0 and 1.

Substituting this in the original integral,
o
X
[ ()
J-X 2
4]

1

Y
= =3 X dx
o
Recall [x"dx= ——x™1 4 ¢
n+1
1[X3+1r
I=-
23+10
=>I=§[X4]3

1 1
[=—(1*—0%) ==
=I=3( )=3

T
I
3 1
~ | sin 2tc052tdt=§
1]

42. Question

Evaluate the following Integrals:

J5(5—4c058)1 *sin® do
0

Answer
1
Let] = f;5(5 —4cosB)zsinBdo

Put5-4cos 9 =x
= 4sin(0)d6 = dx (Differentiating both sides)

dx
= sin(0)dd = 7

When06=0,x=5-4cos0=5-4=1

When®=mn,x=5-4cosn=5-(-4)=9

Get More Learning Materials Here : & m @\ www.studentbro.in



So, the new limits are 1 and 9.

Substituting this in the original integral,

5
1= [55(3)
p— 41 —
*\2
1
5
5J’ ey
=2
= P X4dx

1

1
Recall [ xPdx=——x"" +¢
n+1

9

: 5l xz*?!
=]=-
41
4+ 1
4 1
59
=:-I=[XE]
1
S1=93-1

== (32)3i-1

s1=435-1=9y3-1
m

1
J- 5(5 —4cosB)asinfdd = 9v3 -1
1]

43. Question
Evaluate the following Integrals:

/6
J cos™ 26 sin 26 d6
0

Answer
s
Let| = [5cos™205sin26d6

Put cos 20 = x

= -2sin(20)d6 = dx (Differentiating both sides)
dx
= sin(208)dd = -3

When®=0,x=cos0=1
T T T 1
Wheno = —x = cos2x— = cos§= 2

So, the new limits are 1 and%.

Substituting this in the original integral,
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1

2
J-x‘gdx
1

1
Recall [ x"dx= ——x" +¢
n+1

1
1 X—3+1 2

2[—3 + 1f,

1

S

1

I 1riiz

= T alxzly
I 1 1 1
=][=— _
4(1)2 12

[\2

1 3
I=—(4-1) =2
=l=z0-D=7

T
®
3
J- cos 32P0sin20d0 = 1
u]

44. Question

Evaluate the following Integrals:

:I_-B

|
J X o8~ x> dx
0

Answer
2 3

Lety _ f;am@cosszdx
PUE 3 = t

3 lld d
= —xzdx =dt

2
(Differentiating both sides)

2
=>\."EdX=—dt

3
Whenx = 0,t = 02 =0

Whenx = m3,t = (ﬂi) =T
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So, the new limits are 0 and .

Substituting this in the original integral,

b
J-COSTZ
0

m

I ZJ- Ztdt
= | =— COS
3

1]

But,
5 1 + cos2t
cos“t=———
2
m
. ZJ’[I + cosZt]dt
~ 173 2
1]
m
1
= 5[[1 + cos 2t]dt

™

m
1
=:-I=§ J-dt+fc052tdt
1]

0

L %([t]g-i- [SiI;Zt]:)

1 5111 ?.TI.' sin 0
=3|m0 >

1
I=—(m+0)=—
> 1=2(n+0)

T
[xcos? xz dx = -
3

L= —
U|N

45. Question

Evaluate the following Integrals:

j%dx
1

1

LetI= f 1 x(1 +logx)*®

Putl+logx=t

Differentiating both sides, we get,
1

= —dx=dt
X

Now, changing the limits,

Whenx=1,t=1+logl=1
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Whenx =2,t=1+ log 2
So, the new limits are 1 and 1 + log 2.

Substituting this in the original integral,

1+log2

1
Recall andX= _Xn+1 1c
n

+1
t_2+1 1+log2
=:-I=[7l
-2+ 1 .
_171+log2
=I=—[t1]] o8

1+log2

-]

1 1
ot
1+ log2 1

1 _ log2
1+ log2 1+ log2

=[=1

2

J‘ 1 dx — log2
” ) x(1+logx)? T1a log2

46. Question

Evaluate the following Integrals:

x 7

J cos” x dx
0

Answer
T
Let1 = [z ¢ps®
I=[?cos’xdx

Note that we can write cos®x = cos*x x cos X
= C0S°X = (C0s%X)2 X COS X
We also have sin?x + cos?x = 1

= c0s°x = (1 - sinx)2cos x
s
50, 1 = [2(1— sin*x)? cosx dx

Putsin x =t
= cos x dx = dt (Differentiating both sides)

Whenx =0,t=sin0=0
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t in — 1
,t = s8in - =
2

Whenx =

ST

So, the new limits are 0 and 1.

Substituting this in the original integral,

1
1= J-(l—tz)zdt
1]

1

== f(l —2t2 +tH)dt
4]

1 1 1
== fdt—zftzdwft“dt
] ] ]
Recall [ x"dx = —x™* + ¢
n+1
2+t et
I=[tlg—2 +
=1=1[o [2+1L 4+ 1

2 1
== [t]é—g[tg]é+g[t“]é

=1= (1—0)—%(13—0)+%(15—0)

T
z
[ costxax =7
~ | cos?Xdx=—
1
1]

47. Question

Evaluate the following Integrals:
.T \F

30x)

——dx

Answer

_
VX

9
LetIZL( gjdx
30 —xz

PUt 30 — x5 =t
> 1ld d
= —-xXzdx=dt
2
(Differentiating both sides)

2
= \.'Ed}{: —gdt

3
Whenx = 4,t = 30-(4)z = 30-8 = 22
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3
Whenx = 9,t = 30-(9)z = 30- 27 = 3
So, the new limits are 22 and 3.

Substituting this in the original integral,

1
Recall [ x"dx= ——x™" +¢
n+1

o[ t-2+1 3
-2 + 122

2
=1= 3 [t™13,

2.
=][=—|-
31ltl;;

211 1
$1=-[-__

313 22
. 2 19 19
= = — ¥ — = —

3 66 99
g9

VX d 19
3 T T
4(30—}{5)
48. Question

Evaluate the following Integrals:

Jsin3x(1—2 cos X )(1+cos x)zdx
0

Answer
Let] = f:singx[lJr 2cosx)(1+ cosx)?dx

Note that we can write sin3x = sin?x x sin x

We also have sin®x + cos?x = 1

= sin3x = (1 - cos?x) sin x

So, 1= f:(l —cos?x)(1+2cosx)(1+ cosx)?sinxdx
Putcosx =t

= -sin(x)dx = dt (Differentiating both sides)

= sin(x)dx = -dt

Whenx =0,t=cos0=1

Whenx =m,t=cosmn=-1
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So, the new limits are 1 and -1.
Substituting this in the original integral,

-1

1= J- (1—-t3)(1+20)(1+ t)?(—dt)

-1

== —f (1—t3)(1+20)(1+ 2t +t3)dt

-1

== —f (1+2t—t%—2t3)(1+ 2t + t?)dt

-1
o= _J’ [1(1+ 2t—|—t2)+Zt(l+2t+t2)—t2(1+2t+t2)—]dt

2t3(1+ 2t +1?)
1
-1

=:-I=_J-(1+2t+t2+2t+4t2+2t3—t2—2t3—t4—2t3—4t4—2t5)dt
1

-1

=:-1=—J-(:L+41;+41:2—21:3—51:“—21:5’)dt

-1 -1 -1 -1 -1 -1

=1=- J-dt+4J-tdt+4J-tzdt—ZJ-tadt—SJ-t“dt—?.J-tsdt
1

1 1 1 1 1

1
Recall [ xPdx=——x"" +¢
n+1

: [t]—l t1+1 —1+4 t2+1 -1 , t3+1 -1 ; e+ -1
= [ = — — _
1+1 2+ 1 3+ 1 4 + 1
1 1 1 1
t;+1l )
4
3

= ([t] + 2[t?]t

1 1 47-1 5—1_% 67-1
I3 el — T 5 [

[ (G LS O W () I I (GO R0
5 5 1 6 6
(D= 1) - S (-D°—19)]

4 1 1

=1 [ 2+2(0)+3( 2)—5(0)—(—2)—5(0)]
B 8 _8

=>I—2+§+(—2) 5

T

8
J- sinx(1+ 2cosx)(1+ cosx)?dx = 3
1]

49. Question

Evaluate the following Integrals:
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x 7

. 1y -
2sinx cos X tan” (sin x )dx
0

Answer
s
Let] = (=25i )
I= foz 2sinx cosxtan™ " (sinx) dx

Putsinx =t
= cos x dx = dt (Differentiating both sides)
Whenx=0,t=sin0=0

Wh I t in — 1
enx = —,t = sin - =
2 2

So, the new limits are 0 and 1.

Substituting this in the original integral,

1
I= f 2ttan~ttdt
u]

1
=1= ZJ-ttan_ltdt
u]

We will use integration by parts.
Recall [ f(x)g(x)dx = f(x)[J g(x)dx] — [[f (%) [ g(x)dx]dx +c

Here, take f(t) = tan'lt and g(t) = t

- fg(t)dt= J-tdt=§

Now,

i) 4
f'(t) = T = E(tﬁll 1t)
= f'(t) = i1

Substituting these values, we evaluate the integral.
1
IZt‘lttzlf(l)tzdt
= = J— — - —
N 1+t2/\2
¢ o
t? Lo
= [=2|=tan™'t —J- dt
o] [ (%)
4]

We can write,

t2 Lo 1
ol a1 _
=[=2 [2 tan tL J-[l 1T tz]dt
1]
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! dt
1+ 12

12 02 1 1

=[=2 Etan‘l(l)—itan‘l(o)l— J-dt—f
0 0

1

—dx=tan"'x+c

Recall [

1 ™
=1=2x=x——([t]; —[tan"1t]})

2 4
= 1= E— ([t = 0] — [tan™*(1) — tan"*(0)])
T T
=>I=E—(l—[E—OD
T T T
=l=g-1+7=5-1

T
F
. . T
~ | 2sinxcosxtan™ (sinx)dx = 2 1
0

50. Question

Evaluate the following Integrals:

o i

. 1y -
J sin 2x tan” (sin x )dx
0

Answer
L L3
et]— [zsi ~1(sj
I= foz sin2x tan™*(sinx) dx

We have sin 2x = 2 sin X cos X

T
2
=1= J- 2 sinx cosx tan"1(sinx) dx
0

Putsinx =t
= cos x dx = dt (Differentiating both sides)
Whenx=0,t=sin0=0

Wh I t in — 1
enx = —,t = sin - =
2 2

So, the new limits are 0 and 1.

Substituting this in the original integral,

1
I=J-2tta11‘ltdt
0

1
=:-I=2J-ttan‘ltdt
u]

We will use integration by parts.

Recall [ f(x)g(x)dx = f(x)[J g(x)dx] — [[f (%) [ g(x)dx]dx +c
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Here, take f(t) = tan'lt and g(t) = t

= fg(t)dt= J-tdt=§

df(t)

Now, f’ (t) = = =

4 -1
= (tan t)

= /(1) =

1+1t2

Substituting these values, we evaluate the integral.

2\ [/ 1 /[t
=[=2 [tan_lt(f)L_J-(l—l—tz)(z)dt
t2 Loy g
= [= Z[Etan_ltL_OJ-(l+t2)dt

. 2 1
We can write =1—
1+t2 1+t2

12 Lo 1
ol a1 _
=[=2 2tan tL J-[l 1 +t2]dt
- 1]

1

_ 1
12 1
=1=2 Etan‘l(l)—ﬂ - J-dt—J- dt
- 0

1+ t2
0

1

—dx=tan"'x+c
X

Recall [
e 1 1471
= 1= — ([l — [tan™ t]§)

= 1= —([1-0] - [tan"*(1) — tan"*(0)])

4
:1—2—(1— g—o])

™
z
T
J- sin 2x tan?(sinx) dx = >~ 1
0

51. Question
Evaluate the following Integrals:

1
J(cos_lxz)dx
0

Answer
Let]= f;(cos‘lx)zdx

Put cos'lx =t
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=2 X =-cost

= dx = - sin t dt (Differentiating both sides)
Whenx = 0,t = cos—1(0) = =

Whenx =1,t=cos(1)=0

So, the new limits areg and 0.

Substituting this in the original integral,

0

I= J-tz (—sintdt)

ra| S

=1=—| t?sintdt

“':"‘-—-u:

We will use integration by parts.
Recall [ f(x)g(x)dx = f(x)[J g(x)dx] — [[f (%) [ g(x)dx]dx +c

Here, take f(t) = 2 and g(t) = sin t

= J-g(t) dt = J-sintdt = —cost

Now, f’ (t) df(t

(tz)
= f'(t) = 2t

Substituting these values, we evaluate the integral.
= 1=~ | [(-cosDIR f (26)(~cost)dt

1]

== [t? cost]%—zftcostdt

2 &
2

]
Let I, = [~ tcostdt
2

We use integration by parts again.
Here, take f(t) = t and g(t) = cos t
= J-g(t) dt = J-costdt = sint

’ df(tJ _4d
Now, '(t) = = (1)
=s>f(t)=1

Using these values in equation for I
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0

= I, = [tsint]z — J-(l) (sint) dt
2 m
z

= I, = [tsint]f + [cost]R
2 2

Substituting |7 in I, we get
I=[t?cost]x—2 ([t sint]x + [cos t]%)
2 2 2

= I = [t®cost— 2tsint — 2 cost]x
2

=1=(0—0—2cos0) — [(g) cos (E) -2 (E) sin (E) — 2cos (E)]

=2|=-2-(-n)=mn-2
1

J-(cos‘lx)zdx= m—2
4]

52. Question

Evaluate the following Integrals:

| X
Jsm dx
0 a+x

Answer

Let] = f;sin‘l fidx

Put x = atan?@
= x = 2a tan 6 sec?6 d@ (Differentiating both sides)

When x =0, atan’6 =0=>tan®=0=06 =10

T
Whenx = a,atan?8 = a = tanf =1 =68 = z

So, the new limits are O andg.

Also,
X atan?
va+x .Ja+ atan28
X tanZ @
=1 =
'J a+x 1 + tanZ8

We have the trigonometric identity 1 + tan?6 = sec28

sin? @
tanZ @ tanZ 8 c0s28
= = =
1 + tanZ8 sec2 ( 1 )
\ \cosZ0
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’ tan’ @ —
= 1T a6~ \/sin? 8 =sin B

Substituting this in the original integral,

3
1= J- sin~(sinB) (2atan B sec’>0 de)
4]

3
=[= Zafﬁtanﬂseczﬁdﬂ
4]

Now, puttan 8 =t

= sec26 dB = dt (Differentiating both sides)
When8=0,t=tan0=0

When8 = —t = tan— = 1
911—4,—3114—

So, the new limits are 0 and 1.

Substituting this in the original integral,

I=2a J-(tan‘lt) (t) dt

1
=1= Zafttan‘lt dt
1]

We will use integration by parts.
Recall [ f(x)g(x)dx = f(x)[J g(x)dx] — [[f(x) [ g(x)dx]dx + c

Here, take f(t) = tan'lt and g(t) = t

- fg(t)dt= J-tdt=§

Now,

i) 4
f'(t) = T = E(tﬁll 1t)
1

= f'(t) = i1

Substituting these values, we evaluate the integral.

1
[=2al [tan™'t 2\ f( ! ) v dt
= = Zd an 2 . l+t2 >

0

t2 Lo 2
_ -1 _
= [=2a [—2 tan tL af(l_”z)dt
1]

. z
We can write -©_ — 1— !
1+t2 1+t2
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12
[=2al—tan"'t| — ”1— ]dt
= a_z an- l d 1+t2

1

_ 1
12
=[=2a Etan‘l(l)—ol —a J-dt—f
- 4]

0

dt

1+ 12

lx+¢

Recall

1 ™
=1=2a X5 X7 a([tl; — [tan~1t]3)

= 1=2a—a([1- 0] - [tan"*(1) — tan"2(0)])

4
=:-I=ga—a(l—[§—0])
=>I=ga—a+ga=(g—l)a

53. Question

Evaluate the following Integrals:

ﬂ,/l Ccos X

Ja(1-cos x} i
Answer

Let] = v1+cosx
I= fn’ 1- cos*-:]afzdx

In the denominator, we can write

3
(1—cosx)z=(1—cosx)y1l—cosx

dx
(1 — cosx)V'1 — cosx

L
2
J’ 1+ cosxd
J(1- cosx) 1 — cosx
3

Recall the trigonometric identity,

m

)

J’ V1 + cosx
i

3

1 — cos(28)

1+ COS(ZB)_ tan®6

Here, we have,
1 + cosx 1 1
‘,1 — CcOSX Xy X
tan? (2) tan (2)
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We also have,

1—cosx = 2sin? G)

1

E

2
EJ- 2 51112 tan %)
3

dx

L\JI»—l

I
2

X

d
%J-cosec cot (2) X

)=t

= —%msec2 g) dx = dt

Putcot(

ba |

(Differentiating both sides)

= %msec2 @) dx = —dt

G _ .«

Wh AL t t /3
enx—B,—co 2_c06_\,
i
Whenx = i t = cot@ = cn:)tE =1
2’ 2 4

So, the new limits are /3 and 1.

Substituting this in the original integral,

1

= f t(—dt)

V3

1

=:-I=—J-tdt

V3

1
Recall [ x"dx= ——x"" +¢
n+1

t1+1 1
=[=—

[1 + 1].—

Y3

=1= _E[tg]:ﬁ
S 1= —2[12- (v3)']
2
1
=1=-2[1-3]=

w2
J’ W1 + cosx

Y dx=1
(1 — cosx)3/2 X

/3
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54. Question

Evaluate the following Integrals:

a a® —x2
Let1= fﬂ X mdx

As we have the trigonometric identity

1 — cos(26) = tan?0
1 + cos(28)
to evaluate this integral we use x2 = acos 26

= 2xdx = -2a2sin(26)de (Differentiating both sides)
= xdx = -a%sin(26)de

Whenx = 0,a2c0s286 = 0 = cos268 = 0

W=
= = — = [ p—
2 2

When x = a, a%cos 20 = a2= cos 20 = 1
=220=0=0=0

So, the new limits areE and 0.

Also,
az — x2 a2 — aZcos28
az + x2 a2 + aZcos20
a2 — x2 1 — cos28
=1 =
a2 + x2 1+ cos28

m = \ftan? B =tanb

Substituting this in the original integral,

1]

1= J-tan(-} (—a? sin26 de)

n
a

1]
== —3? J- tan A sin 26 d6
m
3

sin @
cosB

2 % 2 sin 0 cos0 do

=1=-—-a

.FAI:l'k__m:1
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1]

=[= —aEJ-ZSianidB

n
a

But, we have 2 sin?6 = 1 - cos 26

1]
=[=—a? J-(l— cos208)de
I

cos26doe

]
_ .2 J'
i
sin 207°
ﬁlz_az([e]g_[ ])
1 2 Iz

3
== —a’ (0 —g) —%(sinﬂ —sin (2 X g))]
=[=—a’ :—g—%(— sin (g))]
T SO YL
a? — XE
J- az + x2 x2 ___)

55. Question

-|=-I:l‘-—__=cl

Evaluate the following Integrals:

2 fa—x
_’[ a+x dx

Answer

Let] = f_aa a_tdx

As we have the trigonometric identity

1 — cos(28)

1+ COS(ZB)_ tan®6

to evaluate this integral we use x = acos 20

= dx = -2a sin(20) db (Differentiating both sides)

When x = -a, acos 206 = -a=co0s 20 = -1

=>29=T[=>8=§

When x = a,acos 20 =a=cos20=1

=220=0=>0=0

So, the new limits areg and 0.
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Also,
a— X a— acos20
'Ja+x_ a+ acos20
a— x 1 — cos20
= =
\Ja +x 1 + cos20
f —\;tan? =tanb

Substituting this in the original integral,

0

I= J-tanﬂl (—2asin20d8)

I
2

0

=[=-2a J- tan 6 sin26 do

I
2

sin®

=[=—-2a| ——=x2sinBbcosBdb
cosB

r\.zul:lﬂ-—___‘o

1]

=[= —ZaJ-ZsianidB

I
2

But, we have 2 sin?0 = 1 - cos 26

0
[= —ZaJ-(l— cos28)de
3

cos26doe

]
%
sin 207°
- 1= -2a 1o - [5],
3 2 Iz

2

m|:]l-____=

== —23 (0 — g) —%(sino —sin (2 X g))]

[ m 1
[=-2 ————0]
= a_ > 2()

56. Question

Evaluate the following Integrals:
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sin X cos X

dx

g cos " Xx+3cosx+2

Answer

T .
= sinxcosx
0 cos®x+ 3cosx+2

In the denominator, we can write

€0s2x + 3 cos X + 2 = (cos X + 1)(cos X + 2)

sinxcosx q
X
(cosx + 1){cosx + 2)

=[=

e

Putcosx =t
= -sin(x)dx = dt (Differentiating both sides)
= sin(x)dx = -dt

Whenx=0,t=cos0=1

T
Whenx = —,t = cos— =0
2 2

So, the new limits are 1 and 0.

Substituting this in the original integral,

’ t
1=!(t + D(t+ 2) (=dt)

i t
=;'IZ_J-(1:+ 1)(t + z)dt

We can write,

t 2+ 2-(t+2)
t+DE+2) (t+ D+ 2)

t 22At+ D-(t+2) 2 1
T D+ (t+rDE+2) t+r2 t+1

Using this, we have

0
B t+2 t+1
1
4]

0
(o[ e [
=T t+ 2 t+1
1 1

Recall frladx =In|x+al+c

= [ = —(2[In|x+ 2] — [In|x+ 1]]9)
=1 = - [2(In]0+2] - In|1+2]) - (In|0+1| - In|1+1])]
=2|=-[2(In2-In3)-(In1-1In2)]
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=|=-2In2-2In3-0+1n2)
=2|=-(3In2-21In3)
=|=2In3-3In2

=>I=In9—|n8=|n§
il
E .
J’ sinxcosx q 1 9
Xx=In—-
cos?x + 3cosx + 2 8
1]

57. Question

Evaluate the following Integrals:

o i

e tan X
J —————dx
5 l+m tan” x

Answer

™
Let I = fE tanx

0 1+m?tan®x

T
E »
J‘ sinx cosx
=1= - X
cos2x + m?sin?x
4]

We have sin?x + cos?x = 1

I
2 .
I J‘ sinx cosx
=] = - X
1 +(m? — 1)sin?x
0

Put sin?x = t
= 2 sin x cos x dx = dt (Differentiating both sides)

. 1
=>smxcosxdx=5dt

When x =0, t =sinf0 =0

Wh T t in2_ 1
enx = —,t = sin’= =
2 2

So, the new limits are 0 and 1.

Substituting this in the original integral,

1

szl + (ni? — 1)t(%dt)

1]

Y PR S
REY g (m? — 1)t
0
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Recall [ a\:rbldx = i InJax + b| + ¢

1
=1= E(m? — 1[111|1+ (m? — 1)t|]é)
= é(lnllJr (m?* — 1) x 1| —In|]1 + (m? — 1) x0])
2(m? — 1)
_ 2| _
=1= 2 — 1) (Injm?| — In|1])
lnlml
- (21
2(m? = )( njm|) = 7
m
2z
J‘ tanx In|m]|
1+ mtan’x © m? — 1
]

58. Question
Evaluate the following Integrals:

1/2

J ql =dx
0 (l—x") 1-x-
Answer
Letl_fl;dx

0 (1+x2W1—x2
Put x =sin ©

= dx = cos 6 dO (Differentiating both sides)

Also, /1 —x2 =+/1 —sin? B = cosH

Whenx=0,sin8=0=06=0
Wh lme——op=C
= — = — = _ —
enx 2,5111 > 5
So, the new limits are O andg.

Substituting this in the original integral,

1

(1 + sin26) cosO (cos6 db)

._.
cIL‘—‘.ml.tl

1

[= ] ————dé
= 1 + sin?@

O —— ol

Dividing numerator and denominator with cos26, we have

e

I_J’ sec<0 46
B J sec?f + tan2@
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il

3

J‘ sec? 40
1 + 2tan?6

4]

[ sec?6 = 1 + tan?6]

Puttan 6 =t

= sec26 dO = dt (Differentiating both sides)
When6=0,t=tan0=0

When® = ~t — tan ¥ — —
en 6 3116_\'3

So, the new limits are O and%.
J

Substituting this in the original integral,

S
e
= [=-
2/ 1
Recallfaz 2dx=—ta11‘1e)+ C
1
V3
1 1 Lt
=] 5 @tan @
V2 V2/1,
1 1
== E[tall‘l(m@t}]ga
p
V2
=]=—|tan”!|—=]— tan"(0
2 (»@) ”l
I ! tan™?! 2 0 11: o[ |2
=1=—]|tan - |- = —tan —
V2 3 V2 3
1
2
1 1 [
J- dx=—,,_tan —
, (1 + x2)y1 — x2 V2 3

59. Question

Evaluate the following Integrals:

j(X—XS)HdX

3

13 X

Answer
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1
Let— ff‘[*'—ﬁdx

1
Put E —1=t
= -2x"21dx = dt (Differentiating both sides)

2
= ——adX= dt
X

1d ldt
= —dx=—-
x3 2

1 1
Whenx = -, t = 5-1=32-1=28
G
3
1
Whenx=1,t=§—l=0

So, the new limits are 8 and 0.

Substituting this in the original integral,

1 ld
[=——| t3dt
= ZJ- 3

g

1
Recall andX= _Xn+1 1c
n+1

— 1 (i}

[=—=
= 2

31 41°
I=——t_]
= 3-33

== ——:0— (8)3]
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60. Question

Evaluate the following Integrals:

SIN” X Cos™ X

~dx
. 3 3V
0 (sm X +Cos x)

Answer

Let T sin®xcos®x
et [z S xcosx 4o
0 (sin®x +cos®x)2

n
ry
sin?x cos?x
=1= 5 dx
4]

[(c053 X) (51113 X, l)]

cos3x

(taking cos3x common)

sin? x cos?x

S — A

=[= dx
coséx(tan®x + 1)2
m
zsin’x 1
et z
| cos?x " cos?x
S f cos?X " cos?X 4
(tan®x + 1)2
]
m
4 2 2
I J’ tan®xsec’x q
=2][=| ————dx
(tan®x + 1)2
]

Puttanx =t

= sec?x dx = dt (Differentiating both sides)

Whenx=0,t=tan0=0

Wh Tt —tans =1
eNxY = —, 1L = @an — =
4 4

So, the new limits are 0 and 1.

Substituting this in the original integral,

1 tz
- [

Putt3 = u

= 3t2dt = du (Differentiating both sides)

= tdt = Edu
3
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Whent=0,u=03=0
Whent=1,u=13=1
So, the new limits are 0 and 1.

Substituting this in the original integral,
1
= [aaeee)
“J o+ wez™
0
1
1J-( +1)72d
0
Recall [(x+a)"dx = ﬁ(ﬁ )™+ 4 ¢

===
-2 +1

1[(u + 1)—2+T
3 li]

1
3lu+ 1l

1 1 1
T
3V14+1 041
I l(l 1) 1
=[=—|-—-— =—
3\2 6
T
y
J‘ sin? xcos?x 1
) K==
(sin®x + cos?x)? 6
1]

61. Question

Evaluate the following Integrals:

T 3 2 2
J,(’cosx—cos x(sec x—l)cos X dx
0

Answer

s
— = _ I
Let| = foz Vcosx — cos3x(sec?x — 1) cos?xdx

f

= 1= | Jcosx(1— cos?x)(sec*x— 1) cos*xdx

ot.___‘ml:]

We have sin?x + cos?x = 1 and sec?x - tan?x = 1

—_—
Jcosxsin?x (tan®x) cos?x dx

4
ot.___‘ml:]

sin?x
082X

n

2
J-\,*cosxsmx( )coszxdx
]
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= [= | Jcosxsin®xdx

e

We can write sin3x = sin?x X sin x = (1 - cos?x) sin x

m
z

=1= J- Veosx(1 —cos?x)sinxdx
]

Put cos x =t
= -sin(x)dx = dt (Differentiating both sides)
= sin(x)dx = -dt

Whenx=0,t=cos0=1

s
Wh =, t= -=10
enx = cos o

So, the new limits are 1 and 0.

Substituting this in the original integral,

0

1= f V(1 — t2)(—dt)

1

1]

1
== —fti(l—ﬁ)dt

0 0

1 5
=[=—- J-tidt—ftidt

1 1

1
Recall [ xPdx=——x"" +¢
n+1

(1] —
3+l t%+1

1 ~ |5
s+, E+1,

- (ET-2H)
Sl —E(O—l)—%[ﬂ— 1)]

2 2 3]
=:-I=—(——+—)=_

0

=[=—

3 7 21
il
z 8
—_—
--J-Vcosx—cosgx(seczx—l) coszxd}{:i
1]

62. Question
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Evaluate the following Integrals:

o i

"J‘ Cos X

W1
0 X . X
COs —+ 511 —
2 2

Answer

dx

Letl=[2 %dx
(COE— + S]n—:l

We can write,
X X

COSX = COS (2 X E) = cos?= — sin®’ =
2 2 2

= COSX = (cosg + sin%) (cosg - sin%)

Putting this value in the integral

™

- f(cos% + sin%) (cos% - sin%)

X X n
0 (COSE + SIIIE)

dx

T
2 . X
COS - Sllli
J- n—1 dX

0

X
cos + sin 2)
Put cos> + sin= =t
2 2

(1 x 1 )d dt
= 2sm2 2cos X =

(Differentiating both sides)
(c-:)sE —sin— ) dx = 2dt
2

Whenx=0,t=cos0+sin0=1

n @, G _1

Whenx = —,t = cos == + sin = = —
2 2 2 V2

%)

+

-
=
[
-

So, the new limits are 1 and /2

Substituting this in the original integral,

VZ

1= [ o C2a)

1

—

v 2
== ZJ- t~m=1)g¢

1

1
Recall [ x"dx=—x"*' +¢
n+1
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t-(n-1)+1 V2
=1=2 l

—(n—1) + 1],

2
2 —-n

B 2 _(\."'E}z_n
N 2—n | _12—11

2—n7y2
=1 [2="1y

[ 2—n

2 ( E) 2 n

_ 22 — 1-5 _
=1=>— = (212 -1)
L 1

m
z
COSX 2 n
i !(cos% + sin%)n = ( )

Exercise 20.3
1 A. Question

Evaluate the following Integrals:

4 4x+3, if1
Jf(x}dx. where f{x}:{ * : o
1 | 3x+3. if 2=

Answer
4
We have, fl f(x)dx

= _[12(4}{ + 3)dx + f;(?}x + 5)dx

2

=[T‘ + 3x]i + =+ 5x]z

=[E+e)-C+3)] + [+ 20)-(F+ 10)]
= [14 — 5] + [44 — 16]

=9+ 28

= 37

1 B. Question

Evaluate the following Integrals:

o [sinx , D=x=m/2
Jf(x}dx.wheref(x}:- 1 . m/2=x<3
0 xex_3 . 3=x=9

Answer

We have, fog f(x) dx

T
= [zsinxdx + [r 1dx + et dx
JZsinxdx + ff1dx + [;e3d
2

™
= [~ cosx]3 + [x]& + [e*°]3
z
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= [— cosg + cc-sO] + [3—%] + [e77F —e?7]
=0+ 1] + [3-0] + [¢*—e°]

=143 +e°—1

Hence, 3—3 + e°

1 C. Question

Evaluate the following Integrals:

p {?x—3. if1=x=3
S8x . if3=x=4

Jf(x)dx_ where f(x) :-1

Answer

We have, _[14 f(x)dx

3 4
=[[(7x + 3) + [, 8xdx

- 3 4
= [ + 34 +[8—“Z]
2 1 213

2 2 2

=2+ 9-2+ 3] + [64-36]
2 2

=34 + 28
Hence, 62
2. Question

Evaluate the following Integrals:
4

ﬂx +2|dx

4

Answer

We have,

=1 1x + 2| dx

=[x+ 2dx + [(x + 2)dx

4

—[‘; + Zx]:i + [‘; + Zx]_z

i -[-o] + [+ 6)- )

=—[2-4]-[8-8] + [(8 + 8) — (2—4)]

=—[-2] + 16 + 2
=2+2+16
Hence, 20
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3. Question

Evaluate the following Integrals:

3
ﬂx—l‘dx

-3

Answer

3
We have, [* |x + 1| dx
=% 1x + 1] dx
—Jo3

= [ —(x+ Ddx + [2(x + 1) dx

2

X -1 % 3
=—'—+x] + ['—+x]
2 _3 2 1

- _ 5—1] + E—B] + [G + 3)—@—1)]
=[]+ B+ [(3)- (=)

Hence, f_ga |x + 1] dx =10

4. Question

Evaluate the following Integrals:

j|2x—1|dx

-1

Answer

1
We have, [~ |2x + 1| dx
=" 2% + 1] dx
-1

= [Z—(2x + 1)dx + [3(2x + 1) dx

BB+ 6 -G

=—[-i-n-u0+ o+ n-(3-2)

4 2
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Hence, f_11|2x + 1] dx =§

5. Question

Evaluate the following Integrals:

Lx 3|dx

|.=L"'_*"’

Answer

2
We have, [ |2x + 3| dx
=% |2x + 3| dx
-2

= [Z—(2x + 3)dx + [3(2x + 3) dx

= — +3] +[—+3x]iE

2

R [

“-[-3-E-dl+ [¢+ - -]
+oo-(-9)

=_ —§+2] + [(10)+z]

=2_2+10+°
4 4

+ 8

[ =]

Hence, f_22 [2x + 3| dx = ?

6. Question

Evaluate the following Integrals:

2

Jh2—3x—2bx
0

Answer

We have, _[02 [x* —3x + 2|dx

= _[02 |x*—3x + 2| dx

= _[Ol(xz —3x + 2)dx + ff—(xz —3x + 2)dx

.{E

=E-=4 Zx] -[E-=+ 2x]

B2
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_l_

O
ol

=1

oo

Hence, f; [x2—3x + 2|dx=1

7. Question

Evaluate the following Integrals:
3

J|3x —1|dx

0

Answer
3
We have, [[3x— 1| dx

= [7|3x— 1] dx

= E—(Bx— dx + [£(3x— 1) dx

2 21
=—+ fu—

& 2

1 21 2 +63
=- 4+ —=

3 2 &
_ 63

&

Hence, f; [3x— 1] dx = 5?5

8. Question

Evaluate the following Integrals:

]

J x +2|dx
-6

Answer

We have, _[_66 [x + 2|dx

= -(x+2) + [J(x+ 2)dx

[l e[l
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=[G+ 2x2)-(F-12) + [+ 12)-(G-9)]
=—[(2—4)—(18—-12)] + [(18 + 12)—(2 —4)]
=-(-8) + (30 + 2)

=8 + 32

=40

Hence, ff6|x + 2|dx = 40

9. Question

Evaluate the following Integrals:

x +1| dx

e 2

[B=]

Answer
We have, [% |x + 1] dx
"oz

= [ -(x+ Ddx + [C(x + 1)dx

2

N -1 2 2
=—'—+x] + ['—+x]
2 _3z 2 1

Hence, f_i |x + 1]dx=5

10. Question

Evaluate the following Integrals:

-

J|x—3‘dx
1

Answer

We have, ff |x— 3| dx

= [/ ~(x—3)dx
=[x-3<0forl>x>2]
&

2
=_ '?—3;{]1

=-[G-6)-CG-3)]
=-[e0-(-3)]
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2

Hence, ff [x— 3| dx = %

11. Question

Evaluate the following Integrals:

a 17

J |cos 2x|dx
0

Answer

™
We have, [=]cos2x| dx
m
= || cos2x| dx

= [#—(cos2x) dx + [# (cos2x)dx

T T
sin2x|s —sin2x|z

- [ + 57
2 o 2 —

=

= E[sinz— sinO] +13 [sinT + sin<]
2 2 2 2
1 1

=21 + 2(1)

+

Il
[N
B |

=1

T
Hence, [=| cos2x|dx =1

12. Question

Evaluate the following Integrals:
J|si11 x| dx

0
Answer

™
We have, [z|sinxdx

_ I . m o, 2m .

= Jzsinxdx = [ sinxdx + [ —sinxdx
= [ cosx]T + [cosx]Z™

= [~cosm + cos0] + [cos2m — coST]

=[1+1]+[1 + 1]

=242
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=4
H z 4
ence, foz | sinx|dx =

13. Question
Evaluate the following Integrals:

/4
J [sin x| dx
—x/4

Answer

11
We have, [ 4| sinx| dx
4

T
o . - .
=[x —sinxdx + fo“ sinx dx
4

11
— 0 n
= [cos X]-E + [—cosx]]

= [cos 0 + cos (—g)] + [—cosg + cos0]

-|(1-3%)- G-l

Hence, EE | sinx| dx=(2 — V2)
&

14. Question

Evaluate the following Integrals:

2
J|x—5|dx

Answer

We have,

g

J- |x—5|dx

|X_5|:Jx—5 if x (5. 8)
|=(x-5)if x=(2.5)

Hence,
= fzs—(x —5)dx + f;(x —5)dx
8

s + 2

3

S (22 10) (2 20)- (9]
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=—[-Z+8]+ |8 + (2)]

2

ra

3 2
=+
2

o

—8-—8

o |

25-16=9

Hence, f; |x—5|dx=9

15. Question

Evaluate the following Integrals:

]

“J_ (sin|x|+ cos|x|)dx

Answer

We have,

T
|=f_ZE (sin|x| + cos|x|)dx
2

Let f(x) = sin|x| + cos|x|
Then, f(x) =f(-x)

Since, (f(x) is an even function.

™

So, I=_[_3E (sin|x| + cos|x|)dx
2
s
= 2f02 (sinx + cosx)dx

™
= 2[—cosx + sinx]?
=2[— cosg + sing + cos0 —sin 0]

=2[0 + 1 + 1-0]
= 2(2)

T
Hence, [% (sin|x| + cos|x|)dx = 4
2
16. Question
Evaluate the following Integrals:
4
ﬂx ~1] dx
0
Answer
4
We have, ['[x— 1| dx
It can be seen that (x-1)=<0 when 0=x=<1 and (x-1)=0 when 1=x<4
4
==/ |x— 1]dx

= [ ~(x—1)dx + [J(x—1)dx
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o o]

[ 1-0)- (a2 )
=[1-2+8-2a-1+1]
feamted

=5

Hence, [|x— 1| dx =5

17. Question

Evaluate the following Integrals:
4
{ ]
[l =tehe=2+ je -4 ax
1
Answer
4
Let | =[{lx— 1] + [x—2| + |x—4[}dx
= ff{(x— 1—-x+2—x+ 4)}dx + f:{(x— 1+ x—2—x+ 4)}dx

= [[(5-%dx + [[(x + 1)dx

272 z
=5x—x—] +[x—+x]
21y 2 2

=[ro-2-s+ i+ [ +a-2-7]

=[5-3 + 8+ 4-4

[+

Hence, [[{lx— 1| + [x—2| + [x—4[}dx ==

18. Question

Evaluate the following Integrals:

0

Jf(x)dx‘where f(x)=x|+|x+2[+|x+5]
-3

Answer
We have,

= [oglx] + X + 2] + [x + 5[}dx
= [*qxldx + _2f Ix + 2ldx + [°|x + 5|dx

=1=[" —xdx + [ —(x + 2)dx + [*(x + 2)dx + [ |x + 5|dx

0
X

ol P e I e W

-5
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25

=lo+ZE|-[F+4-Z+10] +[o-2+ 4]+ [0-Z + 25]

o2+ @+ [is-2]

_ 25

L g+Z2 424252
2 2 2

Hence, f_oa{lxl + x+ 2|+ |x+ 5|}d:x;=62—2

19. Question

Evaluate the following Integrals:
4 ; N

J{|x‘ +|x—2|+|x—4|)dx

0

Answer
We have

I = [Y(Ix] + Ix—2] + |x— 4])ds

2 4
= [oIxl + [x—2] + |[x—4Ddx + [(|x] + |x—2] + |[x—4])dx
=_[02(x +2-x + 4—-x)dx + f;(x +x—2 + 4—x)dx

= [(6—-xdx + [[(2 + x)dx
_ :(Z 2 :(Z 4‘
= [GX—?]O + [ZX + ?]2
= [12-2-0-0] + [8 + 8-4-2]
=[10 + 10]
=20
4
Hence, [(Ix] + |x—2| + |x— 4[)dx =20
20. Question

Evaluate the following Integrals:

[ (1 ] + [~ 1)) ax
-1

Answer
2
We have, [ |x + 1| + [2] + [x— 1])dx

Now, we can write as

2 2 2
J-Ix + 1]dx J-lxldx + J-|x— 1|dx
-1 -1 -1
2 li] 2 1 2
J-(x + 1)dx — J-xdx + J-xdx— J-(x—l)dx + J-(x— 1)dx
-1 -1 ] -1 1
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— +xr -z - 17— X% ——X
2 -1 2 -1 2 1] 2 -1 2 1

While putting the limits

cv2-2-1)-(0-2)+ (5-0)-(G-1+5+ 1)+ G-2-5 + 1}
2 2 2 2 2 2 (2 2 )

21. Question

Evaluate the following Integrals:

x el dx

e L]

[B=]

Answer
2
f—EX elxl
0 s 2 ;
= f_zxe *dx + fo x e*dx
Let's Say | = |1 + |2
o -
And, I} = [ x e dx
Using Integration By parts

ff’g= fg—ffg’

ff=eX g=x

f=-eX,g =1

0 0

J-x e ¥dx = {—xe ¥}, — J- e *dx
—2 -2

0

J- xe ¥dx = {—xe ¥ — e™¥}7,

-2
0

J-x e ¥dx = {(—1) — (2e? — e?)}

-2
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I1=_[_02x e ¥dx = {—1 — e?}

bl

For I =Jxex dx
0

Using Integration By parts

ff’g=fg—ffg’
fl

=eX, g=x
f=eX,g =1

2 2
J-xe"d){: {xe"}%—f e*dx
0 0

2
J- X e¥dx = {xe* —e*}3

1]

2

J-xe"d){: {(2e? —e? + 1)}

0

I =f2xexdx=92 +1

2= Jo

NOW, | = |1 + |2
_[_22:==;e|"|=—1—e2 +e? + 1=0

Hence, 0
22. Question

Evaluate the following Integrals:

e

(sin x[sin x|)dx

| =

Answer

T
o . - .
— [ msin® xdx + [2sin® x dx
4

.2 l-cos 2x
=SsSIn“ X =——

_ forr 1-cos 2x

™
—1l—cos 2x
dx + fozT

dx

=

L

. 0 \ I
1 sInZx 1 sin2x) =
Y O L
2 2 — 2 2 o
4
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23. Question

Evaluate the following Integrals:
J{;cos x|cosx|)dx
0

Answer
fﬂﬁ cos?xdx— [, cos?x dx
0 w2

2 1 +cos 2x
=COS“ X =——

™
— 1+cos 2x Tl +cos 2x

= [z dx— [n dx
4] 2 = 2

T

1(1+cos2x)z 1 sinzx)™
== — =X + T
2 2 o 2 z Jm

2

4 | A
|
4 | A

o

24. Question

Evaluate the following Integrals:

I-J_ (2sin[x|+ cos|x|)dx
—-n/4

Answer

/2 .
f_ﬂH(Z sin|x| + cos|x|)dx

T
= j_og(—z sinx + cosx)dx + foz(z sinx + cosx)dx
4

T
= [2cosx + sinx]%x + [-2cosx + sinx]?
_ 1]

T

= [2cos(0) + sin(0) - 2cos(—E)— sin(-g)] + [-2cos(§) + sin(g) + 2cos(0)-sin(0)]

=[2+0-0+1]1+[0+ 1+ 2-0]
=6
25. Question

Evaluate the following Integrals:

sin ! (sin x)dx

pl

A e

Answer
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f_ﬂmz sin~!(sinx) dx = [% xdx + [r(m—x)dx

2

26. Question

Evaluate the following Integrals:

]

-/ 2

_s2afcos X sin“x

Answer

dx

3
Let f(X) = ——=2—
y cos x sin®x

f(- x) = f(x)

And thus f(x) is an even function.

So,
L L
2 2 i
s S S SN
;— [~
v/ Cos X 5in2x v cos X sinx
—m,2 0
L L
2 2
J- z ZJ- dx
’—
COS X sin?x sin x v/cos X
—m,2 v 0 v

Letcosx =t

Differentiating both sides we get,

- Sinx dx = dt

-V(1-t?) dx=dt

Limits will also change,
Atx=0,t=1landatx=m/2,t=0

Now the Expression becomes,

I
i

4]
[
Veos x 51112 / ViVl —t2

b

—n/
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e 0

m
2
-3 T
—s—dx = dt
I vcosx sin2x ! t—t3
2

m

2 s

f T2 gyq4i >
—= dx = - ==

) Vcosxsin?x 3 3

2

27. Question

Evaluate the following Integrals:

Answer
[x]=0forO
and [x]=1for1l

Hence
1 2
= fo 0+ fl 2x dx
2
[ 2 ]1
= x*13
=(22_12)
=4-1
= 3.

28. Question

Evaluate the following Integrals:
Jces_l(cesx)dx
0
Answer
27 -1
Jy cos™*(cosx) dx
— (" -1 in -1
= —J, cos™!(cosx) dx + [, cos™'(cosx) dx

= — [y xdx + f;ﬂxdx

_ XZ T XZ 2
= —[?L + [?L

Exercise 20.4

1. Question
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Evaluate of each of the following integral:

. .
2% sinx

=

snx —Enx
e +€

dx
0

Answer

2 sinx
let us assume | = [~"—=

. mdx .... equation 1

By property, we know that f: f(x)dx = f: fla+b—x)dx

I= fozﬂ Esin(zrre—s:;iz:—_::iizrr—x) dx ool equation 2
Adding equation 1 and 2

21 = f;ﬂﬁdx + Ioznesin(zrre—s::iz:—_:i{;(zrr—x) dX
We know sin(2m — x) = —sinx

Thus

21 = f;ﬂ$ dx + f;n% dx

We know

J-n[f(x) +g(x)]dx = J-n fx)dx + J-ng(x)dx
thus

2m esinx+ e—sinx
21 = ——dx

psinx 4 p—sinx

2m
21=J- 1dx
0

21 = [x]5"

We know

[f(x)]2 = f(b) — f(a)
2l =[2n-0]

l=mn

2. Question

Evaluate of each of the following integral:

_]leg(secx-—tanx]dx

0
Answer
Let us assume = f;ﬂlog(secx—l— tanx) dxX oooeeeeinns equation 1

By property, we know that _[: f(x)dx = _[: fla+b—x)dx
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2m
I= J- log(sec(2m — x) + tan(2m — x)) dx
0
We know that sec (2m - x) = sec (x)
tan(2mn - x)=-tan (x)
thus I = f;ﬂlog(sec(x) —tan(x))dx .......... equation 2

Adding equations 1 and equation 2, we get,

2m

2m
2] = J- log(secx + tanx) dx + J- log(secx — tanx) dx
li] li]

We know log(a) + log(b) = log(ab)

J-n[f(x) +g(x)]dx = J-n f(x)dx + J-ng(x)dx
Thus

2m
21 = J- log(secx + tanx) (secx — tanx) dx
4]

2m
21 =J- log(sec®x— tan®x)dx
li]
We know Trigonometric identity sec? x - tan? x = 1

2m
21 =J- log(1) dx
]

We know

[f(x)]2 = f(b) — f(a) where b is the upper limit and a is lower and f(x) is integral funtion
21 =[0]3™

Thus | = 0.

3. Question

Evaluate of each of the following integral:

ffanx

J dx
P J‘ranx + \"co‘rx
Answer
Let us assume,
I = fﬂﬁ L equation 1

/6 stanx+y/cotx

By property, we know that f: f(x)dx = f: fla+b—x)dx

J-'r[,"a Jtan (g g — X)
/6 — E —
Jtan J 3 3
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. /3 tan (g - x) o

/e Jtan(g—x ) +Jcot(g—x)

Trigonometric property

tan (g - X) = Ccotx

cot (g— X) = tanx

_ (/3 __eotx ,
I - .[1-[;5 Vm_'_vmdx ..... equat|on 2
Adding equation 1 and equation 2

/3 Jtanx + +/cotx

21 = ———dx
6 V cotx ++/tanx
m/3

21 =J- 1dx
/6

21 = [x]72

We know [f(x)]2 = f(b) — f(a) where b and a are upper and lower limits respectively and f(x) is a function

m T
A=37%
m T
A=37%
i
2=2
i
=%

4. Question

Evaluate of each of the following integral:

T Afsinx
e Jsinx ++Jcosx

Answer

dx

Let us assume ,

m,3 v sinx ;
1= ———dx e equation 1
”["[r"ﬁ' v sinx++/cosx 9

By property, we know that f: f(x)dx = f: fla+b—x)dx

Thus

L /3 sin (g— x) o

/6 Jsing—x ) +Jcos(g—x)

Trigonometric property
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n(5-)
sin|-—x ] = cosx
2

‘]T .
cos (— — x) = sinx
2

I _ J""I'[‘Jla \,‘ﬁ(

— __dx ...eenns equation 2
/6 y/cosx+y/sinx a

Adding equations 1 and equation 2, we get,

- J’“f’a Vsinx s /3 Jcosx :
/e VSINX+ +/Cosx /e VCOSX+ sinx

We know
J-n[f(x) +g(x)]dx = J-n fx)dx + J-ng(x)dx

ol J’“f’a \V'sinx + +/cosx

dx
nje VSINX+ 4/cosx
m/3
21 = J- 1ldx
/6
3
21 = [x]:j,'6

Since [f(x)]° = f(b) — f(a) where b and a are upper and lower limits respectively

]
i
Il
|
o=

— ]
—
B2 oy wi

5. Question

Evaluate of each of the following integral:

tan®x

1+e¥

T
Let us assume ] = [% dx.....equation 1
&

By property, we know that f: f(x)dx = f: fla+b—x)dx

Thus

m - X

s m, T
~ ztanz(z+ - — X
I= d
43 l1+eTt 7™

I J’g tan®(—x)

71+ 0 X
4
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3 tan?(—x
TN

We know tan(- x) = - tan x

I= ﬁ ftan’( 4 equation 2
= [y

Adding equations 1 and equation 2, we get,

dx

il il
7 tan?(x 7 e*tan? (x
no [FEE0,  (Femi

n1+ e m el 41
1 )

We know

J: :[f(x) +g(x)]dx = J: f(x)dx + J: :g(x) dx

T 1+ el

ol J’g tan®(x) + e*tan?(x)

m
7 (1+ e™Ntan?(x)
2l =
s 1+e®
r

T
7 tan?(x
21=J- 1( )dx

m

Trigonometric identity sec? e
™
ry

21 = J-ﬂ(seczx— 1)dx
3

We know [ sec?ed8 = tans

Thus

We know

J: :[f(x) +g(x)]dx = J: f(x)dx + J: :g(x) dx

Thus

/4

21 = [tanx — X]—nf4

We know [ﬂ:x)]g = f(b) — f(a) b and a being the upper and lower limits respectively.

2= ()~ (D] fin ()~ (2]

Since tang = 1 andtan(—e) = —tane

Thus
T

21=[1—§]—[—1+4

1
1=5[2—g]
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6. Question

Evaluate of each of the following integral:

a
_'[l l—la" &

Answer

a 1
Let us assume = [* —
- a

By integration property, we know,

J-m f(x)dx = J-mf(x)der J-mf(—x)dx

—m

Thus

1 1
I= d+J- d
J;l+ax X o 1+a= X

a 1 a a}.’
I= d+J- d
J;,l+::13‘X t],:L+::13‘X

We know

J:[f(x) +g(x)]dx = J: f(x)dx + J:g(x)dx
=

I=J-1dx
1]

I=[x]§

We know [f(x)]g = f(b) — f(a) and a being the upper and lower limits respectively
| =[a-0]

| = a.

7. Question

Evaluate of each of the following integral:

.E.
1

'[ 1+ ™™ -

3

Answer

Let us assume,

L
3 1

I= J-_E 14+ etanx dX
3

By integration property,
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J-m f(x)dx = J-mf(x)der J-mf(—x)dx

—m

Thus

™ n
3 1 3 1
I= 0 1+ etanx dX + 0 1+ e—tanx dX

We know

[0+ spen— [ e g

™
31+ etanx

- [
0

1+ etanx
L
3
I= J- 1dx
0
o
I=[x]3

we know since [f(x)]° = f(b) — f(a) b and a being the upper and lower limits
I z 0
=[3-0]

I=—
3
8. Question

Evaluate of each of the following integral:

T
2 cos? x
J - dx
_1+e
_t
2
Answer
n 2
Let us assume ] = [3 c;i;dx ....... equation 1
— 1+
2

By property, we know that f: f(x)dx = f: fla+b—x)dx

Thus

s cos“(z+——X)
I=J- 4 _4 dx

m —m
= 1+eEFtz™

_ J’g cos?(—x)

n1+e® X
2

= e¥cos?(x) .
1= f_zE s dx .....equation 2
2
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Adding the equations 1 and 2, we get,

dx

_ J’% cos?(x) i J’% e*cos?(x)

m1 et ) net 41
2 2

We know

[0+ spen— [ e g

T
: J’E cos?(x) + e*cos?(x)
B 1+e®

™

7 (1+ e™)cos?(x)
21 =J-

m 1+ el

T
7 cos?(x
21 =J- ( )dx
_m 1
2

Trigonometric formula
2cos’e— 1 = cos2e

il

J’E cos2x+ 1

= —dx
m 2

We know [ cosed® = sine

Thus

We know

fl :[f(x) 1 g(x)]dx = f n ) dx + f :g(x) ax

Ll m

17z z

2l = —J- cos2xdx + 1/2J- dx
2)_m i
2

Thus

m

sin2x]z 3

2|t W%
2

21 =

2
we know [f(x)]2 = f(b) — f(a) b and a being the upper and lower limit
. (2T . —2m
sin| &~ sin{ ——
) = )~

2 2 2

4] =

Since sinmt = 0 and sin (- 8) = - sine
Thus

41=[0—0]+[§]
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9. Question

Evaluate of each of the following integral:

1 9 7 5
X —3x +5%x  —x7 +1

L_-.—#4_.|.'|

. dx
- Cos™ X
4
Answer
L NN N
Let us assume [ = [ 4: - — —dx

—_— cosZx
s

By property, we know,

J-_m f(x)dx = J-mf(x)dx+ J-mﬂ:—x)dx

X

COS2X

T _ m -
xt—-3x%+5x" —x°+1 T—x14+3x*-5x"+x%+1
I= > dx +

0 cos?x 0

We know

fl :[f(x) +g(x)]dx = f n () dx + f :g(x)dx

dx

il _ -
: J’Ex“ —3x7+hx" -+ 1=+ 3x7—-hx"+x°+1
), C0S? X

™

z 2
I=J- 2ld}x;
o COsZx

T

3
I= J- 2 sec?xdx
u]

=

I= [Ztanx]g

We know [f(x)]2 = f(b) — f(a)b and a being the upper and lower limits
I=[2(1-0)]

Since tanE =1

I =2.

10. Question

Evaluate of each of the following integral:

lin

X
.[1 mdX, nEN,n=2
.X T+(a+b-x)

Answer

b L1/m
Let us assumel = | -

a xU/My(a4b—x)t/0

dx ..... equation 1

By property, we know that,
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Lbf(x)dx= Lbf(a +b—x)dx

L lm
- f: (a+h—x) dx ...... equation 2

{a+b—x) /M4 (x)1/m

Adding equation 1 and equation 2

1/n

2= =

fb {a+b—x)4/M
¥/ (a+h—x)L/n a

{a+b-x) lfn_,_(x] 1/n

We know

fl :[f(x) 1 g(x)]dx = f n ) dx + f :g(x) ax

- J-bxlfn_,’_ (a+b_x)1f11
x4t (a+b—x)in

b
I=J- 1dx

dx

11. Question

Evaluate of each of the following integral:

2logcosx — logsin2x dx

) e 3 |

Answer

s
Let us assume | = _[OE

2logcosx — logsin2x dx
We know nlogm = logm" andsin2e = 2sinecoss

Thus

T

z

I= J- logcos®x — log2sinxcosx dx
0

We know

m
logm — logn = log( o )

Thus

T
: J’El cos?x i
= 0| —— | dx
o & 2sinxcosx
1 COSX

. sinx
Since tanx = — ,cotx = = —
COSEX tanx SInNx

™

z CosX
I= J; log (Zsinx) dx
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I= foglog (Cztx) dx ... equation 1

By property, we know that,

Lbf(x)dx= Lbf(a +b—x)dx

Thus

it L -
0

2

Since cot G— 9) = tane

I tanx .
I= foz 103( - ) dx .ooen.. equation 2

Adding equations 1 and 2

z tanx 7 cotx
2] = J- log (—) dx +J- log (—) dx
0 2 0 2

We know

J: :[f(x) +g(x)]dx = J: f(x)dx + J: :g(x) dx

3 tanx cotx
2l = J- log (—) + log (—) dx
0 2 2

Since we know thatlogm + logn = logmn

T
9 J-El tanx cotx d
= (0] * X
LT

Since tanx = 1/cotx

3
21 =J- log
0
3

- s

We know [f(x)]2 = f(b) — f(a)

1d
5 dx

1 =
2 *

21 = log G) [g— 0]

=2 (1)
=3 %\

12. Question

Evaluate of each of the following integral:

[ I
DV,__ a—x
Answer
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Let us assume | = J’S‘%dx ..... equation 1
VvEHAa—X

By property, we know that,
b b
J- f(x)dx = J- fla+b—x)dx

I= f: Ja—x dx .....equation 2

Vv a—x+ -,.'E

Adding equation 1 and 2 2] = _[; rfﬁder f: Va—x

VXY

dx

yva—x+ \,‘E

We know

[ w06+ genax = [ teax+ [ geas

13. Question

Evaluate of each of the following integral:

j Nx+4 q
X
9 Yx+4 +39—x
Answer
Let us assume ] = fsd‘”‘id equation 1
= e K oeenen

By property we know that f: f(x)dx = _[: fla+b—x)dx

I= fﬂ de ..... equatlon 2

Adding equation 1 and 2

S {xTE  {ox
2= < Z dx+ | 3 "
0\."IX+4 “r'\-"lg—X 0'\-"19—}{ +\."IX+4

We know

fl :[f(x) +g(x)]dx = f n () dx + f :g(x)dx
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- J’S%f9—x+{ﬁx+4
0o V9—x +{x+14

21 =J- 1dx
0

21 = [x]3
We know [f(x)]5 = f(b) — f(a)
21 =[5 —0]

21=5

1==
2

14. Question

Evaluate of each of the following integral:

Answer
7 = .
Letus assume] = [ s————dx....-- equation 1
0 9= +5/7—x

By property, we know that _[: f(x)dx = _[: fla+b—x)dx

..... equation 2

_
Il
S

n

i

"
(=W
bat

[7T—x +733

Adding equation 1 and 2

o ¥x +V7 —x o V7I—x +ix

We know
J-n[f(x) +g(x)]dx = J-n fx)dx + J-ng(x)dx

V7T —x+¥x
2= | j/—m———dx
o VI —X “r\.@

7
21 =J- 1dx
0

21 = [x]}
We know [f(x)]3 = f(b) —f(a)
21 =[7-0]

21=17

I==
2

15. Question
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Evaluate of each of the following integral:

1

1++ftanx

dx

e T

|

Answer

™

- 1
Let us assumel = [ ——
" 1+ytanx

We know
sinx

tanx = —
COSX

3 y COSXK .
1= ————dX e equation 1
”["[r"é' v sinx++/cosx 9

By property,s we know that _[: f(x)dx = _[: fla+b—x)dx

Thus

. 3 cos (% - X) N

/6 Jsing—x ) +Jcos(g—x)

Trigonometric property

n(5-)
sin|-—x ] = cosx
2

‘]T .
cos (— — x) = sinx
2

m,3 v sinx ;
I= ———dX e equation 2
“[I'[f"ﬁ' y cosx+y sinx 9

Adding equations 1 and 2, we get,

/3 Jcosx /3 Vsinx
= — x| — &
n/6 VSINX + +/cosx n/6 VCOSX + /sinx

We know

[0+ spen— [ e g

- J’“f’a \sinx + \,*cosxd
= ———dx
/e VSINX+ +/Cosx
m/3
21 = J- 1dx
6
3
21 = [x]:j6

We know [f(x)]2 = f(b) — f(a)

20 == ——

m T
36]
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s
6

21 =

1=—

s
12

16. Question
b b
a+b
If f(a + b - x) = f(x), then prove that fo(x} dx = — Jf(x) dx.
a !

Answer

LHS
By property, we know that _[: f(x)dx = _[: fla+b—x)dx

thus
b b
J-xf(x).d}{:f (a+b-—x)f(a+b—x).dx

Given f(a+b —x) = f(x)

b b
J-xf(x).d){:f (a+b—x)f(x).dx

We know

J: :[f(x) +g(x)]dx = J: f(x)dx + J: :g(x) dx

Thus

b

b b
J- xf(x).dx=f (a+b)f[x).dx—J- xf(x).dx

b b
ZJ- xf(x).dx=J- (a +b)f(x).dx

a

b b

J- xf(x).dx = (a+ b)jZJ- f(x).dx

Hence proved

Exercise 20.5
1. Question

Evaluate the following integral:

1 dx
1+tanx

e |

Answer

1
1+ tanx

T
Let us assume ] = J"DE dx.-...equation 1

sinx

We know that tanx =

COSK

Substituting the value in equation 1 we have,
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s
I = ﬁLﬂ,dx ..... equation 2
0 cosx + sinx

By property, we know that _[: f(x)dx = f: fla+ b—x)dx

Thus in equation 2

T T
3 cos(i—x)
0 cos[i—x) + sin(i—x)

T .
[ = [z—=  {x.....equation 3
0 sinx + cosx

Adding equation 2 and 3

il il .
b COSX Z sinx
21 = ——dx + | —————dx
o COSX + sinx o COSX + sinx
We know

[0 + scopes - [ e+ g

Thus

il

2C0s¥ + sinx
21 = _——

p COSX + sinx

™

3
21 = f 1dx
0
n
21 = [x]?
T
21 = [E_O]
I T
4

2. Question

Evaluate the following integral:

1 dx
l+cotx

) e 3 |

Answer

dx.....equation 1

13
Let us assume = J"DE
1+ cotx

We know that tanx = —= cotx =

sinx tanx

Substituting the value in equation 1 we have,
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e [
= tosx 0¥
o1+ sinx

T .
I = fng,dx ..... equation 2
0 cosx + sinx

By property, we know that f: f(x)dx = f: fla + b—x)dx

Thus in equation 2

> sin(z —x)
0 sin(i—x) + cos(i—x)

T
- COSX

I = [z—= {x.....equation 3
0 sinx + cosx

Adding equation 2 and 3

m . m
2 SInx 2 COSX

2= | —————dx + | —————dx
o COSX + sinx o COSX + sinx

We know

fl :[f(x) + g(x)]dx = f n f(x)dx + f :g(x)dx

Thus

T

ZC0SX + sinx
2l = —dx

g COSX + sinx

T

zZ
9l = f 1dx
u]
w
21 = [x]?
T
9l = [E_O]
I T
4

3. Question

Evaluate the following integral:

j m dx

0 Jtanx ++feotx

tal =1

Answer

'|T |
- cots
Let us assume] = [z—""__dx

—dX ..... equation 1
0 y/tanx + +/cotx

By property, we know that f: f(x)dx = f: fla + b—x)dx

Thus in equation 2
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L g cotg—x) i

¢ Jtan(g—x)+\’cot(%—x)

T —
- ytanx .
I = fozidx ..... equat|on 2

ytanx + 4/cotx

Adding equation 1 and 2

s s

Zz y Cotx Zz yianx
21 = dx +

4] 4]

—_— ———dx
yitanx + +/cotx yianx + +/cotx

We know

[0 + scopes - [ e+ g

Thus

I
z

Yooty + tanx

21 = ———dx
o Vvianx + ./cotx

™

z
21 = f 1dx
li]
n
21 = [x]?
T
21 = [E_O]
I T
4

4. Question
Evaluate the following integral:

El
sin’ x dx
3 3

sin? x+ cos’ x

= e

Answer

2
T . =
Let us assume | = foz% ..... equation 1

sinzx + cosz x
By property, we know that _[: f(x)dx = _[: fla + b—x)dx
Thus in equation 2

T 2n
- sinz({——x)
1= [z z dx
2 T 2 ™
sinz (E_ X} + cosz{;—x]

T 2
[ = foz& ..... equation 2
sinZx + cosz x

Adding equation 1 and 2
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™ 3 n 3

z sinz x z COSZX
1] 4]

sinZx + coszx sinzx + coszx

We know

J: :[f(x) + g(x)]dx = J: f(x)dx + J: :g(x) &

Thus
b 3 3
2ZC082X + sinzx
21 = J- ——dx
0 sinzx + coszx
il
i
21 = J- 1dx
1]
n
21 = [x]ﬂ2
T
21 = [E_O]
. T
T4

5. Question

Evaluate the following integral:

sin x dx

0 e |

sin” x+ cos" x
Answer

I ol .
Let us assume | — foz% ..... equation 1
sin" x + cos®x

By property, we know that f: f(x)dx = f: fla + b—x)dx

Thus in equation 2

I sin®(Z-x)
I = fz . T 2 T dX
0 5111H(E—x]+cosn(3—x]
I n .
[ = [z—S%* _...equation?2

0 sin"x + cosx

Adding equation 1 and 2

I . n
2 sin™ x 2 cos™x
21l= | ————dx+ | ————— dx
o Sin®x + cos"x o Sin®x + cos"x
We know

J-n[f(x) + g(x)]dx = J-n f(x)dx + J-ng(x)dx
Thus

T

Zcos™x + sin"x
21 = —dx

o SIn"x + cos™x
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z
21 = f 1dx
li]
n
21 = [x]?
T
21 = [E_O]
I T
4

6. Question

Evaluate the following integral:

1 dx

1++Jtanx

Answer

=R e I

T
—_ 1 .
Let us assume] = fozﬁdx ..... equation 1
+ y/tanx

sinx

We know that tanx =
C

OSK

Substituting the value in equation 1 we have,

™

Y
= —dx
0 vsinx

1+
ycosx

I = f_ Voosx ~__dx.....equation 2
0 y/cosx + vsinx

By property, we know that f: f(x)dx = f: fla + b—x)dx
Thus in equation 2

. g Cos (g—x) N

° Jcos(g—x)Jszing—x)

I = f_ Vsinx ~__dx.....equation 3
0 '\'S]ll‘("’ \FCOS‘(

Adding equation 2 and 3

m m
2 +/ COSX 2 Vsinx
21 = ———dx + ————dx
p VCOSX + v/sinx p VCOSX + y/sinx
We know

fl :[f(x) + g(x)]dx = f n () dx + f :g(x)dx

Thus
™
51 24/COSX + \,’sinxd
= ———dx
g COSX + /sinx
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z
21 = f 1dx
li]
n
21 = [x]?
T
21 = [E_O]
I T
4

7. Question
Evaluate the following integral:
j 1

0 X ++fa 2 _x?

Answer

dx

1

Let us assumel = [

0 dX..oooene.ee equation 1

Letx = acosB

thus

X = acosh

Differentiating both sides, we get,

dx = —asinf do

Thus substituting old limits, we get a new upper limit and lower limit
Fora =acos©
0=26

For 0 = acos 6

5 =6

We know that [ —f(x) = [*f(x)

thus

Substituting the values in equation 1

4]
1
I = J- (—asinf) d6
% acosB + +a? —aZcos?8

We know that f:—f(x) = fba f(x)

Trigonometric identity 1 - cos? 8 = sinZ

T

1

z
I = J- (asinB)d@
o acosB + ,/a?(1—rcos20)
I J-g ! (asinB) d6
= asin
o acosf + +a?sin?8@
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T

z 1 |
I = J; ~c0s0 T a Sine(asmﬂ) de

I = _[Ei(smg) dg....ee equation 2

0 cos8 +sin@
By property, we know that _[: f(x)dx = _[: fla + b—x)dx

thus
n

I = J-z bt sinC-0))ae
o cos(-—8) + sin (i_ Ei) 2

1—f0

Adding equation 3 and equation 2

(cos@) dB.------ equation 3

ginB + cos@

Thus

I 1 | L
2= | e 0@ + [T g (cos0) a0

We know

[0 + scopes - [ e+ g

™

2 1
21 = J-z—(sinﬁ + cosB)do
0

cosB + sinB
z
21 = J- 1d6
1]
21 = [B]2

We know [f(x)]g = f(b) — f(a) b and a being the upper and lower limits respectively.
T 0
= [; 0]
. T
4

8. Question

Evaluate the following integral:

* logx
'D[l—xzdX

Answer

L
let us assumel = [ €% dx

let x = tany

differentiating both sides

dx = sec?y dy
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O=y

thus

B J’g log(tany) 20 d
1+ tan?ysec yay

sec

- J’%log(tany) .
), sec?y

ydy

(since sec?y - tan?y = 1)

By property, we know that f: f(x)dx = f: fla + b—x)dx

I = leog(tan(g—y))dy

I = fglog(coty)dy ........ equation 2

Adding equations 1 and 2, we get,

21 = J-zlog(tany) dy + J-zlog(coty) dy
0 0

We know

J: :[f(x) + g(x)]dx = J: f(x)dx + J: :g(x) &

21 = J-E[log(tany) + log(coty)]dy
0

2] = fﬂg[log(tany x coty)] dy since logm + logn = logmn

T
2] = fOE[mg 1] dy since tany = 1/coty
T
z

21 = [

0dy sincelog1 =10
Thus

21=0

=0

9. Question

Evaluate the following integral:
1 log(1+x)

—dx
1+x~

0
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Answer

Let us assume | = f;wdx .............................. equation 1
+ X

Let x= tan 6 thus
Differentiating both sides, we get,

dx = sec?6d@

Thus substituting old limits, we get a new upper limit and lower limit

For1l =tan 6
™

EZB
For0 =tan©
0=96

substitute the values in equation 1

T
< log(1 +tanB

we get| = | ) a2 BB eereenreereereereanns equation 2

0 1 +tan®8
trigonometric identity we know
1 + tan’8 = sec?®

Thus substituting in equation 2 we have

Zlog(1 + tan®
I = J-‘LMseczﬂdB
0

sec?@
I = fozlog(l +1an B ) df cooeeeeeeeee equation 3

By property, we know that f: f(x)dx = f: fla + b—x)dx

Thus

Trigonometric formula:

tan( A + B tanA +tanB
an(A+B) = 1 + tanAtanB

T tang—tanﬂ
Thustan(——06) = T

4 1 + tangtan

We know by trigonometric property:

T

tan— = 1

3114

thus

; T 0 1—tanB

an(—— = ——
(4 ) 1 + tanf

Substituting in equation 4
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J’ l 1—tanb )d(—l
og l + tan@

- J’Zl (1 + tanf + 1— tanﬁ)de
A o8 1 + tanB

- [ )0
A %B\1 + tan®

We knowlog (?) = logm — logn

Thus

= fglog(z) —log(1 + tanB)d@ - equation 6

We know
J-n[f(x) + g(x)]dx = J-n f(x)dx + J-ng(x)dx
Adding equation 3 and equation 6
= foglog(l + tan@)de + foglog(z) —log(1 + tan®)d8
Thus
2] = foglog(l + tanB) + log(2) —log(1 + tanB)d®

2] = [#log(2)de

2]

log(2) fUF 1d6

21 = log2[6]?

We know [ﬂ:x)]g = f(b) — f(a) b and a being the upper and lower limits respectively.

™
= 1032[1 — 0]

I = Zlog2
_gog

10. Question

Evaluate the following integral:

dx

)

o e M
——

—

f

Answer

Let us assumel = fommdx

Adding-1land + 1

. = xX+1—-1 d
A (1+x)(1+x2)x
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= x+1 1

L= o (1 +x)(1 + xz)_(l + x)(1 + x2) dx

I=j::.c>D 1 dx-fm =

(1+x%) 0 (1+x}1+x%) X

w1
Let I]_ = fﬂ (1+}‘,2]

Iz_J; (1+x)(1+x2)x

Thusl =1y -1y ....... equation 1

Solving for Iy

= 1
L=| —d
t J; 1+x)"
I, = [tan 1x]3

. 1 —
since fmdx = tan~!

X
1 = [tan ™ }(w) - tan ~1(0)]
{1 =1/2 ... equation 2

Solving for I,

Iz_J; (1+x)(1+x2)x

1 a bx+c .
Letm = P rprecRLLELRRE equation 3
1 a(l + x?) + (bx + O)(1 + x)

(1 +x)(1+x2) (1 +x)(1 + x2)

1 ax? + a +bx? + bx+ cx + ¢

(1+ x)(1 + x2) - (1 + x)(1 + x?)
a+b=0a+c=1b+c=0
solving we get

a=c=1/2

b=-1/2

substituting the values in equation 3

1 1 1
1 3%t 3

__2
(1+x)(1+x2) 1+x 1+ x2

1 _1
1 5 5X 1/2

= + +
(1+x)1+x2) 1+x 1+x2 1+x2
Thus substituting the values in |5, thus
1

1
= 3 —5x 1/2
2 2
I, = + + dx
2 J; 1+x 1+x2 1+ x2
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1
12=J- 2dx+J- 2dx+J- / dx
o 1+ x o 1 + x2 o 1+ x?

Solving :

J- 2 dx
o 1 + x2

letl +x2=y
2xdx = dy
For x = «
y=o

Forx =20
y=0

substituting values

1J’°°§

2J)y 2y

1

—E[logy]?

Thus

12=J- 2dx+J- 2dx+f7dx
o 1+ x o 1+ %2 g 1+ %2

1 1 1
I, = E[log(l + x)]7 + —E[lc-g::{]gD + E[‘can‘lx]gD

I, = 3[3] .......... equation 4

Substituting values equation 2 and equation 4 in equation 1

Thus
l=1y_1

| =1/2 -/4

| =n/4

11. Question

Evaluate the following integral:

r xtanx
J dx

0 SECX COsecX

Answer

m™  xtanx .
Letus assume] = ['———dx........ equation 1

By property, we know that _[: f(x)dx = _[: fla+ b—x)dx

THUS
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- J’“ (m—x)tan(m — x)

sec(m—x) cosec(m—x)

We know
tan(m—x) = —tanx
sec(m—x) = —secx

cosec(mm— x) = cosecx

Thus substituting values

I = fﬂ(ﬂ LG equation 2

—SECK COSECX

Adding equation 1 and 2
T (x)(tanx (m— x)(—tanx

o = [T [N
1] 4]

SecX cosecx —38eCX Cosecx

We know

J:[f(x) + g(x)])dx = J:f(x)dx + J::jg(x)dg

Thus
™ (m)(tanx
o — [ many)
o SECX Cosecx
We know
tan sin @
an@ =
cosB
0 1
sech =
cosB
cosech = ——
sin @

Substituting the values we have

m
21 = TI.'J- sin® x dx
li]
21 = ﬂf:l COShd by trigonometric formula
ol TI.'[ sillzx]“
=3 i
We know [ﬂ:x)]g = f(b) — f(a) b and a being the upper and lower limits respectively.
sin2
1= 2 -2 -t
I 2
T4

12. Question

Evaluate the following integral:
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stinxcos“lx dx
0

Answer

Let us assume I = [ “xsinxcos*x dx.....equation 1
b b
By property, we know that _[a f(x)dx = fa fla + b—x)dx
m
I = J- (1t — x) sin(m — %) cos*(m — x) dx
0
_ m _ R 4 .
I = [, (m—x)sinxcos*x dx.......equation 2
Adding equation 1 and equation 2
m T
21 = J- xsinxcos*x dx + J- (1 — x)sinxcos*x dx
4] 0
We know

[0 + scopes - [ e+ g

21 = [ msinxcos*x dx ......equation 3

Let cosx =y

Differentiating both sides

- sinxdx = dy
sinxdx = - dy
forx =0
cosO =y
1=y
Forx=m
cosm =y
-1=y

Substituting equation 3 becomes

-1
21 =J- —my* dy
1

1
21 = J- my* dy
-1
5 1
21 = ﬂ[y—l
5 -1
(D° (-1)°
21 = TI.'[ £
21 = 2n/5

| = /5
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13. Question

Evaluate the following integral:

stinExdx
0

Answer

™ .
Let us assumel = fo xsin®xdx
m
I = J- xsin®xsinxdx
1]

I = [,%(1- cos?%)sinxdX......... equation 1
By property we know that _[: f(x)dx = _[: fla + b—x)dx
Thus
T
I = J- ( —x)(1 — cos?(m — x)sin(m — x)dx
0
T .
I = [, (m—x)(1— cos®x)sinxds.....equation 2
Adding equation 1 and equation 2
T T
21 = J- x(1 — cos?x)sinxdx + J- (m—x)(1 — cos?x)sinxdx
0 0
We know

[0 + scopes - [ e+ g

21 = [ m(1 — cos?x)sinxds......equation

Let cosx =y

Differentiating both sides

- sinxdx = dy
sinxdx = - dy
forx =0
cosO =y
1=y
Forx=m
cosm =y
-l=y

Substituting equation 3 becomes

-1
21 =J- —m(1—y?)dy
1

1

21 = J- m(1—y?)dy
-1
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- yg 1
2l =7 y——l
L 3 -1
_3 _ 3 1
2l =7 Y yl
3 -1

21 =m[{3(1) - (1)®} - {3(- 1) - (- 1’}13
21=n[2-{-3+1}1/3

21 =n[2 + 21/3

| =2mn/3

14. Question

Evaluate the following integral:

Jxlcrgsinx dx
0

Answer

Let us assumel = ["xlogsinx dx........ equation 1

By property, we know that f: f(x)dx = f: fla + b—x)dx
1 = f;(n —x)logsin(m —x) dX..coovvenenn. equation 2
Adding equation 1 and equation 2

21 = Lﬂxlogsinx dx + J:(Tr— x)logsin(m — x) dx

We know

J-n[f(x) + g(x)]dx = J-n f(x)dx + J-ng(x)dx

21 = [ mlogsinx dx .......... equation 3

We know _[;af(x)dx = f:f(x)dx + f:f(Za—x)dx

= 2 [T f(x)dx if f(2a - x) = f(x)

= 0 if f(2a - x) = - f(x)

Thus equation 3 becomes

s
21 = 21 fflogsilm dxg ceeeenees equation 4 since logsin(m - x) = logsinx

By property, we know that f: f(x)dx = f: fla + b—x)dx

21

3 ™
?.TI.'J- logsin(—— x) dx
0 2

13
21 = 2m [2logcosx dx -+ equation 5

Adding equation 4 and equation 5
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T T
41 = 2m [?logsinx dx + 2m [?logcosx dx

We know

J:[f(x) + g(x)]dx = J: f(x)dx + J:g(x)dx

™
K

4] = ?.TI.'J- logsinx + logcosxdx
0

We know logm + logn = logmn thus

4]

Zﬂleog[(ZSmxcosx) /2] dx
0

™

21 TEJ-EIOg[(SiIlZX) /2] dx

T

21 = m [2logsin2x — log2 dx since log(m/n) = logm - logn
L3 L3 .
21 = m [2logsin2xdx — m [ 2log2dx -...-equation 6

T
Let, = m[Zlogsin2xdx

Let2x =y
2dx = dy
dx = dy/2
Forx =20
y=0

for x =g
y=nm

thus substituting value in 11
1 m
I1 = —J- mlogsinydy
2 0
From equation 3 we get
I L 21
L= 5D
Il = I
Thus substituting the value of I1 in equation 6
R
2
21 = I—TIIJ- log2dx
0
m

I = —Trlongzldx
0

I = —ﬂlogz[x]g
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._.
Il

—Tlog2 [g]

T[Z
I = —log2 [El

15. Question

Evaluate the following integral:

XSINX
|
i 1+smx
Answer
Let us assume] = [ dx......... equation 1
0 1 +sinx

By property, we know that _[: f(x)dx = _[: fla+ b—x)dx

thus

I = j-'r[ (m—x)sin(m—x)

0 1+ sin(m) AX .o, equation 2

Since sin(m—x) = sinx

Adding equation 1 and equation 2

™ xsinx T(m —x)sinx
21 = J- —,dX + J- —dX
g 1 + sinx s 1 + sinx

We know

fl :[f(x) + g(x)ldx = f n ) dx + f :g(x)dx

Thus

o1 J’“ xsinx (T — x)sinx
~ J, 1+ sinx 1 + sinx

Txsinx + (m— x)sinx
21 = J- , dx
0 1 + sinx

™ msinx
21 = J- —dx
g 1 + sinx

Adding and subtracting 1

Teink + 1 -1
2l =m| —/———dx
g 1 + sinx
Tsinx + 1 -1
2l = (IO 1 + sinx 1 + sinx
We know

[0 + scopes - [ e+ g

2] = TL_(J-OTI sinx + 1

dx + [—2

1 + sinx 0 1 + sinx
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j-'r[ sinx + 1

Letl;, =

0 1+ sinx

letl, = [[—

1 + sinx

21 = n(ly + L)oo equation 3

Solving Iy:
™
0

I, = [x[g

We know [ﬂ:x)]g = f(b) — f(a) b and a being the upper and lower limits respectively.

Il =TT
Solving 12:

-1
I, = —dx
2 J; 1 + sinx
Using trigonometric identity and formula

x -1
2 = J; sin? (5) + cos?(5) + 2sin(5) cosy)

dx

T -1
I, = J- dx
? 0 [sin@) + -:-::os(%)]2
Taking cos(x/2) common
1 f ’ ! d
= X
? 0 cosz(%)[sin(%) / cos %) + 17

T -1
| =J- dx
? 0 cosz(%)[tan@) + 17

X
T —sec’(5)
o [tan (i) + 1]

X
Let tan (5) +1=y
Differentiating both sides, we get,
1 X
Esec2 (E) dx = dy
X
20 —
sec (2) dx = 2dy
Forx=20
an(3) + 1
an > =y

1=y
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Forx =1

T
tan(E)Jr 1=y
o+ 1=y

© =y

Substituting the values

J, 7=
1 V2 Y
1

L 3',—2+1°’D
z -2 + 1],

Thus

I;

We know [f(x)]'; = f(b) — f(a) b and a being the upper and lower limits respectively

1 1
I = 2[5l

12 == _2
Substituting values in equation 3

I = m(m—2)

I = Tr(g—l)

16. Question

Evaluate the following integral:

J dx,0<a<m
; 1+ cosasinx
Answer
X
Letl = “[0 1+cosas:nx’dx

We know that,

2a a a
J- f(x)dx = J- f(x)dx + J-f(Za—x)dx
0 li] li]
Therefore,

I E X E mM—K
= fr———dx + [F————dx

0 1+cosasinx 1+cosasin x

T

0 1+cosoosink

T
2| = anz;dx

0 1+cosaasinx
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17. Question

Evaluate the following integral:

chos"x.dx
0

Answer

Let us assumel = f:xcoszx.dx ..... equation 1

By property, we know that _[: f(x)dx = f: fla+ b—x)dx

Thus

I = J-ﬂ(ﬁ—x)cosz(’rr— x).dx

We know cos(m—x) = —cosx
Thus
I = f;(n —x)cos?(x).dx........ equation 2

Adding equation 1 and equation 2
m T
21 = J- xcos?x.dx + J- (M —x)cos?x.dx
0 0
We know f;[f(x) + g(x)]dx = fnl; (x)dx + flzg(x)dx
Thus

T
21 = J- (xcos®x + (1 — x)cos?x).dx
4]

21 = J- (mcos®x).dx
4]

We know

2cos?x = 1 + cos2x

™1 + cos2x
21 = TI.'J- — dx
0 2

We know f;[f(x) + g(x)]dx = fnl; (x)dx + flzg(x)dx

Thus

T mm
21 = — 1.dx + —J- cos2x dx
ZJ; 2 ),

since [ cosydy = siny

T T [sin2x]™
21 = Jilg + 5[

2 2 0

We know [ﬂ:x)]g = f(b) — f(a) b and a being the upper and lower limits respectively

[SiI]?.TE 511120]
2

21 = Sp—o0] + =
3 2 2
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Thus

: T

= —[n
4[]

18. Question

Evaluate the following integral:

3
1
[
E 1+ cot-x
Answer
s 1
Let us assumel = [? A equation 1
s 1+cotzx
We know that tanx = C?Sx cotx =
sinx tanx

Substituting the value in equation 1 we have,

m
1
zdx

cosx)i
T (sinx

™ 2
— : z
2 sinz x

I = [f—s——dx.....equation 2

6 COSZX+sinzx

—
Il
oA 1
wa|
'_i

By property we know that f: f(x)dx = f: fla + b—x)dx

Thus in equation2 = + = = =
3 &6 2

3T
% sinﬁ(i— X)

I = dx

im im
e sinz(i—x) + cosz(i—x)

T 2
I = fé#nadx ----- equation 3

6 SINZ X+ cosZX

Adding equation 2 and 3

ks E k1 E

3 sinz x 3 COSZX
21:11—5 .de+ﬂ—.§ de

% C0szX + sinzx % S5INzZX + CcoszX
We know

fl :[f(x) + g(x)ldx = f n ) dx + f :g(x)dx

Thus
m 3 3
35inzx + coszx
21 = . 3 3 X
% C0SZX + sinzx
n
3
21 = 1dx
o
[
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m
21 = [x]3
5
T TC
2l = |[——=
3 6]
I T
12

19. Question

Evaluate the following integral:

tan’ X
dx

7 7
fan X+ cot X

e |

Answer

LS 7 )
Let us assume| = IZL dx -...-equation 1
0 tan”x +cotx’

By property, we know that _[: f(x)dx = _[: fla+ b—x)dx

We knowtan G— x) = cotx

t(5-x) =t
cot[-—x) = tanx
2

Thus substituting the values in equation 1

o 7 .
[ = [2—2"% Ay equation 2
0 cot”’x+tan” x

Adding equation 1 and equation 2

m m

P tan” x z cot” x
21 = ———— . dx + | ————————.dx
o fTan’x + cot”x o fTan’x + cot”x

We know f;[f(x) + g(x)]dx = fnl; (x)dx + flzg(x)dx

Thus

il
7 tan” x cot’x

21 =J- + Ldx
o tTan’x + cot?x  tan’x + cot’x

m
Ztan’ X + cot’x

21 = | Y&
o fan”x + cot”x

T

2z
21 = J- 1.dx
0
m
Z
21 = J- 1.dx
0
m
2z
21 = J- 1.dx
0
I
21 = [x]2
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21 = [g—o]
TT

I=—
4

20. Question

Evaluate the following integral:
toJ0-x
[0 ax

) VX +10-x

Answer

] 10—
Let us assume] = [ — *

#_dx ...... equation 1
2 x+y10—x

By property, we know that _[: f(x)dx = f: fla+ b—x)dx

thus
8 JI0-(8 +2-x) .
I = fz TG+ [ G dx .....equation 2
. . 8 J10—x 8 yx
Adding equation 1 and 2 2] = _[2 i _[2 TP \de

We know

fl :[f(x) + g(x)ldx = f n ) dx + f :g(x)dx

We know [f(x)]2 = f(b) - f(a)

21 = [x]3
21 = [8— 2]
21 = 6

1 =3

21. Question

Evaluate the following integral:

stinx cos” xdx
0

Answer

m . .
Let us assumel = fo xsinx cos®xdx ......... equation 1

By property, we know that f: f(x)dx = f: fla + b—x)dx

Thus
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I = f:(ﬁ —x)sin(m— x) cos*(m — x) dx........ equation 2

Adding equation 1 and equation 1
™ m
21 = J- xsinxcos®xdx + J- (1 — x)sin(m— x) cos?(m — x) dx
0 0
n n n
We know [ [f(x) + g(x)]dx = [_f(x)dx + [ g(x)dx
™
21 = J- xsinxcos?x + (m—x)sin(m— x) cos?(m— x) dx
0

We know sin(m— x) = sinx

cos(m—x) = —cosx
m

21 = J- (m—x + x)sinxcos?xdx
0

Letcosx =y

Differentiating both sides

- sin x dx = dy
sinx dx = - dy
Forx =0
Cosx =y
Cos0 =y
y=1

forx =1
COST = ¥
y=-1

Substituting the given values
-1

2= —(myay
1

We know that f:—f(x) = _[ba f(x)

1
2= [ Wy dy
-1
3 1
21 = ﬂ[y—l
3 -1
We know [f(x)]g = f(b) — f(a) b and a being the upper and lower limits respectively
o (-1)?°
2l =1 E— 3
o1 =]
= TI 3

1= a3
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22. Question

Evaluate the following integral:

XSINXCOSX

sin x+ cos'x

dx

=R e I

Answer

™ .
Let us assume | = ff%dx ..... equation 1

By property, we know that _[: f(x)dx = _[: fla+ b—x)dx

= J’%(%—X) Sill(g—x)cos (g_x)

dx
il il
il 40— —
sin (2 X) + cosx (2 x)
m, .
I = ﬁmdx ........ equation 2

0 cos*x+sin*x
Adding equation 1 and 2
Thus

m m T .
J’E Xsinxcosx J’E (5 — x)cosxsinx
+.

0 0

21 = _——
sin*x + cos*x

cos*x + sin*x

We know f;[f(x) + g(x)]dx = fnl; (x)dx + flzg(x)dx

w™ T,
7 ESIIIXCOSX

21 = _T_E________;T' X
o SIn*X + cos*x

T T,

3 7 SINXcosx
21 = J- ; dx

o cos*x(sin*x/cos*x + 1)
Since tanx = — and — = secx

COSX COSX

T m .

3 5 sinx
21 = dx

o cos3x(tan*x + 1)

I Etanxseczx .
2] = [z2—"" " {dx...... equation 3
0 (tan®*x+1)

Let tan?x =y
Differentiating both sides

2 tanxsec?xdx = dy

Forx = =
2
s
tan’= =
2 y
y=o
Forx = 0
tan’0 =y
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y=0
substituting values in equation 3

.
. 2
2= J; 22+ Y

21 = E[tan‘ly]? since [ —

%2 +

1

ldx = tan "X

T
I = 5 [tan™! oo —tan™?! 0]

1=
_8[2 ]

']T2

16
23. Question

Evaluate the following integral:

sin® xdx

|._:| _.|| e 0

Answer

T

Let us assume ] = [Zsin®xdx
2

n
z L
I = sin“ xsinxdx
—TT
2

T
Zz

I = J-_ﬂ(l— cos?x)sinxdx
z

By property, we know that _[_aa f(x)dx = f: f(x) + f(—x) dx
Thus

T
2

I = [2(1—cos®x)sinx + (1— cos?(—x)sin(—x) dx

13
I = [Z(1—cos®x)sinx - (1— cos?x)sinx dx

=0
24. Question

Evaluate the following integral:

sin’ xdx

|._:| _.|| e 1

Answer

™

Let us assume ] = [Z sin*xdx
2
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By property, we know that _[_aa f(x)dx = f; f(x) + f(—x) dx
Thus

T
I .
I = gjoz sin*xdx....-equation 1

By property, we know that _[: f(x)dx = f: fla+ b—x)dx

Thus
m

) T
I = ZJ- sin*(=—x) dx
0 2

1
I = gjoz COSHxdstee eereenees equation 2

Adding equation 1 and 2
T T

z z
21 = ZJ- sin* xdx + ZJ- cos*xdx
0 0
We know [T[f(x) + g(x)]dx = [ f(x)dx + [ g(x)dx

1
21 = 2 foz sin® xdx *+ cos*xdx

™
21 = 2 [2(sin*x + cos*x)dx

T
21 = 2 [z (sin?x)2 + (cos’x)? dx
Since (a + b)?2 = a2 + b2 + 2ab

T
21 = 2 [2(sin*x + cos?x)"2 — 2sin’ xcos?x dX

T
2 3om 2 2

I = 1 — 2 sin“ xcos x dx
1]

T

Z 1
I = J- 1 —[2(2) sin? xcoszx]i dx
0

™

2 1
I = J- 1— (sin®2x)= dx
0 2

T

i
I =|"1-(1-cos4 d
J; (1— cos X)2><2 X
m
1z
I=—J-3+cos4x dx
4Jy
m
: 1[3 . 51114};]5
4 4 1,
. 13TI.'+51112 [0]
T 4l2 4
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25. Question

Evaluate the following integral:

log dx
2+ x
-1
Answer
Let us assume | = _flllcrg;;K dx .o equation 1
- X

By property, we know that _[a_a f(x)dx = f:f(x)dx + _[;f(—x)dx

thus

1 2 —
I=J-10
. OByy

We know flz[f(x) + g(x)]dx = fnl; (x)dx + fnl; g(x)dx

Xd +J'11 2+Xd
L ax Oogz_xx

I—J-l 2—x+12+xd
B 0ﬂ0g2+x ng—x] X

Since we know log(mn) = logm + logn

: J’l 2—-x 2+xd
= *
0ﬂ0g2+x 2—}{] X

1
I=J-logl dx
0

1
I=J-0dx
1]

Thus
=0
26. Question

Evaluate the following integral:

sin” xdx

ey b= | 51

4|

Answer

™
Let us assume ] = [4sin?xdx
4

By property, we know that f_aa f(x)dx = f; f(x) + f(—x) dx

T

ry
I = J- sin?xdx + sin?(—x)dx
4]
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I = J- 1—cos2x dx
1]

m

. sillzx]I
= _X > .
T sin(ZE)
1= [-- 4~ |- 0]
4 2
. 1
T le 2
27. Question

Evaluate the following integral:

jl@g(l—cosx)dx
0

Answer

Let us assume ] = f;log(l — cosx) dx

I = J:log(z sin® x) dx

I = f;log(Z) + log(sin®x) dx since logmn = logm + logn and log(m)" = nlogm
I = J:logde + J:logsinzxdx

I = f;logde + Zf;logsim{dx ....... equation (a)
Let], = f;ngsiIleX

We know that fozaf(x)dx = _[; f(x)dx + _[;f(Za —x)dx
If f(2a - x) = f(x)

than f;af(x)dx = Zf;f(x)dx

thus

I, = Zfoglogsinx dx ceeereens equation 1

since logsin(m - x) = logsinx

By property, we know that _[: f(x)dx = f: fla+ b—x)dx

m

2 g
I, = ZJ- logsin(z— x) dx
0 2
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T
Il = ZIOZlogcosxdx ......... equatlon 2

Adding equation 1 and equation 2
o s
21; = 2 J2logsinx dx * 2 [>logcosx dx

We know

fl :[f(x) + g(x)ldx = f n ) dx + f :g(x)dx

T

Z
2l; = ZJ- logsinx + logcosxdx
0

We know logm + logn = logmn thus

Iy

J-zlog[(ZSinxcosx) /2] dx
0

™

J-Elog[(sillzx) /2] dx

.
[
Il

T

I, = [?logsin2x — log2 dx since log(m/n) = logm - logn

T T
2

I, = [2logsin2xdx — [Zlog2dx -----€quation 3

T
Let], = [Zlogsin2xdx

Let2x =y
2dx = dy
dx = dy/2
Forx =20
y=0

for x =g
y=m

thus substituting value in 11

1 m

I, = —J- logsinydy
2Jo

From equation 3 we get

I;

111
2()
1 I
)

Thus substituting the value of 12 in equation 3

I, = Iz—leogzdx
0
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—log2 J- 2lm{
0

T

—Zlogz[x]g

L]
[in
Il

I, = —2log2 [g]

—2log2 [g]

L]
[in
Il

I, = —mlog2

Substituting in equation (a) i.e

= J- log2dx + ZJ- logsinxdx
0 0

I = J- log2dx — 2mlog?2
0

I = mlog?2 — 2mlog2

| = —mlog2

28. Question

Evaluate the following integral:

2 —six

dx

e ]
o
g

2+ sinx

Fa| =

Answer

2 —sinx

Let us assume] = f nl T Ax s equation 1

2 + sinx
By property, we know that f:‘ f(x)dx = f;f(x)dx - foaf(—x)dx

thus

T
J‘ o —smxd J’El 2+ sinxd
og——dx
gz + sinx 0 gz—sinx

We know [T[f(x) + g(x)]dx = [ f(x)dx + [ g(x)dx

J’ 2 —sinx ] 2 + sinx q
(1 gZ ng—sinx] X

Since we know log(mn) = logm + logn

™

: J’E 2—sinx 2 + sinx
p— 0 #
o gz + sinx 2 —sinx

]dx

= J-zlogl dx
0
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i
I=J-de
1]

Thus
=0
29. Question

Evaluate the following integral:

jEx(l—sinx)d
— dx
1+ cos™x

Answer

T 2x({1 + sins .
Let us assume | = fﬂ—i Slzledx ......... equation 1
- COS<X

By property, we know that f:‘ f(x)dx = f;f(x)dx + foaf(—x)dx

J’“ 2x(1 + sinx) J’“—Zx(l + sin(—x))
)y 1 + cos?x o 1+ cos?(—x)

We know that
Sin(- x) = -sin x
Cos(- x) = cos x

We know [T[f(x) + g(x)]dx = [ f(x)dx + [ g(x)dx

Thus substituting the values, we get,

. J’“ 2%(1 + sinx)  2(—x)(1 — sinx) q
)yt 1+ cos?x 1 + cos?x X

[ = j-'r[ 4x(sinx)

...................... equation 2
1] 1+coszxdx q

By property, we know that _[: f(x)dx = _[: fla+ b—x)dx

. J’“ 4(m —x)(sin(m—x)) dx

1 + cos?(m—x)
sin(m— x) = sinx
cos(m—x) = —cosx

Thus substituting the values

[ = j-ﬂel-(n—x](sin(x]]d

0 "1tecosip DX equation 3

Adding equation 2 and equation 3

j-'l'[ 4x(sinx) d +J*Tl4(11—x](sin(x]]

0 1+ cos?(x)

21 =

0 1+cos®x
We know flz[f(x) + g(x)]dx = fnl; (x)dx + fnl; g(x)dx

™ 4x(sinx) 4(m— x)(sin(x)) dx

21 =
o 1+ cos?x 1 + cos?(x)
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T4x(sinx) + 4(m—x)(sinx)
21 = dx
0 1 + cos?x

o1 J’“ 41(sinx)
- Jy 1+ cos?x

Letcosx = y

Differentiating both sides

—sinxdx = dy
sinxdx = —dy
Forx =1
COSTT = ¥
y=-1

Forx =20
Cos0 =y
y=1

Thus substituting the given values

1 4m

21 = [ dy ....equation 4

11 +y2
Now lety = tan®

Differentiating both sides

dy = sec?0do
Fory = -1
tanf = —1
_E - B
4

Fory =1
tanf = 1
g = E

4

Substituting the values in equation 4

T
3

21 f_ A 2040
B _E1+t3112ﬁsec

T

21 = 41TJ-ildE}

21 = 4nle]?,
ry
21 = 4m g— (_Tﬁ)]
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I=m
30. Question

Evaluate the following integral:

a—sin EI
Jlog

a+ sin H
Answer
—5in@ .
Let us assumel = [° log == dx ........ equation 1
—a a+sing

By property, we know that _[a_a f(x)dx = f:f(x)dx + _[;f(—x)dx

thus

- J’*‘l a—smﬂ J‘ l a+ smEid
A %53 + sin@ 51118 %83 —sine

We know [T[f(x) + g(x)]dx = [ f(x)dx + [ g(x)dx

a a— sin@ a + sin@
I = J- g +
1]

© a + sinb log Jdx

a—sin@

Since we know log(mn) = logm + logn

J’a a—sin® a + sin@
0 *
[ ga + sinB a-—sinB

=J-logldx

0

I=J-0dx
0

Thus

I=0

31. Question

Evaluate the following integral:

J-_af(x)dx = Zj-af[x) dx

And also,

We know that if f(x) is an odd function,
a

J- f(x)dx=10
—a

As we know the property,
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J-af(x)dx = J-a[f(x)Jr f(—x)]dx

Applying this property we get,

J’23x3+2|x|+1 J’23x3+2|x|+1 —3x*+2|x[+1
S — 4

o X2+ Ix|+1 o XZH+[x|+1 X2+ x| +1
J’2 3xP+20x[+1 J’2 2(2x+1)

o X244 x| +1 ol xZ+x+1

letx2 +x+ 1=t
(2x +1)dx =dt
And for limits,
Atx=0,t=1
Atx=2,t=7

Therefore, we get,

23x*+2x|+1 72
[(oedet, 72y,
o X244 x| +1 , t

23x3+20x]+1
| dx = 2 [log(7) — log(1)]

, X2+ x|+1

23x*+2x|+1
J- ——————dx=2log.7

o XZ4x|+1
32. Question

Evaluate the following integral:

fsin® (3m+x)+(n+x) Jdx

|-.=|.5"|‘ s

Answer

T
Let us assume thatl = [ %fsin®(3m + x) + (m + x)%}dx
2

We know [T[f(x) + g(x)]dx = [ f(x)dx + [ g(x)dx

I = J-gi{sinz(?ﬁ[ + x)}dx + J-;_[(T[ + x)* dx
—z —z
: :

I = J-gﬂ{sinz(mr + x)}dx + J-gﬂ("l'[ + x)® dx
Tz Tz

I = J-gi{l— cos2(3m + x)}/2dx + J-;_[(T[ + x)% dx
—z —z

_n _n
2 (m+ x)*] 2

1 sin2(3m + x)
—fx+ — 7

2

am

am
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We know [f(x)]g = f(b) — f(a) b and a being the upper and lower limits respectively

thus
. K |
- _g+$;2) B _9;_n+smz(
4
- (ﬂ_%Y _ (H_g)z_ﬂ)
4 4

UG

33. Question

Evaluate the following integral:
X+/2—xdx

Answer

Let] = fozx\,*z—xdx ...... equation 1

Put

2-X= y2
Differentiating both sides
- dx = 2ydy
Forx =2
2-x=y?
2-2=y?

y =

Forx =20
2-x=y?
2-0=y?

y =v2

Substituting the values in equation 1

0
1= | —2y2-y?)ydy
V2

r

W2
1= [ 2yz—y?)yay
0
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V2
1 = 2f (2y* —y*)dy
1]

23 5\""E
1]

We know [f(x)]g = f(b) — f(a) b and a being the upper and lower limits respectively

thus

b=

a3 45
I = 2[@_M]_[O]

Solving this we get

I = 2[(\',2]5 ('v'r2]5]
3

1 = 2(v2)°;— 3]

I

2(v2)* 2]
Thus
_ Jorie
I = \’2[15]
34. Question

Evaluate the following integral:
1 1 \
Jl@g ——1dx
0 X
Answer
1 1
LetT = [)log(2~1)dx

1
1_
I = J- log( X)dx
0 X

We know log (?) = logm — logn
thus

1 = f;(log(l —x) —log(x))dx ........ equation 2

By property, we know that _[: f(x)dx = _[: fla+ b—x)dx

thus
I = J-l[logl—(l—x)—log(l—x))dx

1= fol(log(x)—log(l—x))dx ..... equation 2

Adding equation 2 and equation 3 we have

21 = fl(log(l— x) —log(x)) dx + fl(lﬁg(X) —log(1—x))dx
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We know [T[f(x) + g(x)]dx = [ f(x)dx + [ g(x)dx

Thus on solving we get

1
21=J-0dx
0

Thus
I=0
35. Question

Evaluate the following integral:

1
J|x cosTx [dx
!

Answer

Let f(x) = |x cosmx|

Substituting x = - x in f(x)

f( - x) = |—xcos(—mnx)| = |—xcos(mx)| = |xcosnx| = f(x)
f(x) = f( - x)

~it is an even function

f_lllx cosmx|dx = 2 fol |x cosmx|dx......... (1)

Now,

f(x) = |x cosmnx| = x cosnx; for xe [0,1\2]

= - X costnx; for xe [1/2,1]

Using interval addition property of integration, we know that

J:f(x) dx = ff(x)dx + J:f(x)dx

Equation 1 can be written as

Z[IOI'QX cosmx dx + [, —x cosTxdx]

1/2
Putting the limits in above equation

= 2{[(x/m)sinmx + (1/m)costix]pl/? - [(x/m)sinmx + (1/m?)costix]ty »}
= 2{[(1/2n) - (1/m)] - [( - 1/m) - (1/2m)1}

= 2/n

36. Question

. Toox
Evaluate the following mtegral:v[ﬁ— COS? xdx
0 I+ sm™x

Answer

X

Let us assumel = fﬂ cos’xdx......... equation 1

0 1 +sin®x
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By property, we know that _[: f(x)dx = f: fla+ b—x)dx

_ m M—X 7 _ .
1= e TS (M=X) A%, equation 2

Adding equations 1 and 2, we get,

X Ll M—X

7 7
+ cos’(x) dx
1+sin?x cos’xdx + 0 1 + sin?(x) [: )

21 = [

We know [T[f(x) + g(x)]dx = [ f(x)dx + [ g(x)dx

Thus

21 f X + cosx + — "x)d
= ——— 4+ os’Xx + ————————cos'(X) dx
o 1 + sin?x 1 + sin?(x) (x)

21 J-ﬂ—“ a
), 1+ sin?x X

We know that fozaf(x)dx = _[; f(x)dx + _[;f(Za —x)dx
If f(2a - x) = f(x)

than f;af(x)dx = Zf;f(x)dx

thus
L . . .

2l = 22 dx since sinx = sinm - x
01 +sin?x

Now

By property, we know that _[: f(x)dx = _[: fla+ b—x)dx

m

21

z ™
ZJ- T dx
o 1+ sin?(i—x)

ra| =

T
2l =2 ——d
J; 1 + cos?(x) x

i 2
. J’E TMsec<x d
= — X
o sec?(x) + 1
since 1/cosx = secx

il
: J’E msec?x 4
= —  dx
o tan?(x) + 2
since tan?x + 1 = sec?x
Lettanx =y
Sec2xdx = dy
Thus

Forx =

(SN

T

tan-
2

|
=
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y=o

Forx =0
tan0 =y
y=0

thus substituting in

™

I J’E msec?x i
= —— dx
o tan?(x) + 2

I—FD AL
_0y2+2y
T

J; 2[{y2/(V2)'} + 1]

dy

I = g [V2tan™? [y/\ﬁ];o

T
I =— [tan™!(o0) — tan™! O]
V2

I = —[]
2R

37. Question

L I X
Evaluate the following mtegral:'[fdx
0 1+ singsinx
Answer
gl X
Let]= “[0 1+sinasin x

We know that,

J-Eaf(x)dx = J-af(x)dx + J-af(Za—x)dx

Therefore,

_ 2 X a m—x

l= [z — =% f—
0 1+sinasinx 0 1+sinasinx

L
21l=(=2__™
0 1+sinasinx

T
21 =2y [2 1 __gx

1+sinasink

T
| = Tz
COSa

38. Question
o F o100 101
Evaluate the following integral: Jsm xcos  xdx
0

Answer

2m
Let us assumel = fo sin1? xcos1%1xdx
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We know that f;af(x)dx = foa f(x)dx + foaf(Za —x)dx
If f(2a - x) = f(x)

than fozaf(x)dx = Zf:f(x)dx

I = 2 sin*®xcos*®*xdx since sin2m - x = - sinx and cos2m - x = cosx and (-sinx)!% = sin1%%% ......equation
1

By property, we know that _[: f(x)dx = _[: fla+ b—x)dx

m
I = ZJ- sint%?(m —x)cos%(m—x)dx
0

101

M, . .
I = =2 [ sin'*®xcos'®*xdx......equation 2 since cosm - x = cosx

Adding equation 1 and equation 2
We know [T[f(x) + g(x)]dx = [ f(x)dx + [ g(x)dx

thus

m m

21 = ZJ- sint®®xcost®xdx —ZJ- sint??xcost®xdx
1] 1]

21=0

=0

39. Question

Evaluate the following integral: :[ asinx +bcosx dx
7 SINX +COsX
Answer
T .
Let us assume | = [zasixfbeosxg, . equation 1

0 sinx + cosx
By property, we know that f: f(x)dx = f: fla + b—x)dx

Thus

‘1'[ s ;e
zasin(5 — x) + bcos(z5—x)

I = J- 2 , 2 dx
0 sinx + cosx

e ,
< acosx + bsinx

I = dxeeeeo equation 2

0  sinx + cosx

Adding the equation 1 and 2

I asinx + beosx T acosx + bsinx
21 = f2+dx + f2+dx
0  sinx + cosx 0  sinx + cosx

We know flz[f(x) + g(x)]dx = fnl; (x)dx + fnl; g(x)dx

T .

LI acosx + bsinx
21 j-z asinx + becosx '

]

sinx + cosx sinx + cosx

dx

T
Y J’Easinx + bcosx + acosx + bsinx
A sinx + cosx
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™
za(sinx + cosx) + b(cosx + sinx)

21 = , dx
0 sinx + cosx

™

21 J-za+bdx
1]

™

21 = a + b[x]g

_(a+ b)(m

I
2

40. Question

| tas

Evaluate the following integrals:ﬂxcos*‘tx‘dx
0

Answer

2
Let us assume = f§|xcosm¢|dx
We know| cosx| = cosx for 0 < x<m/2 & |cosx| = - cosx for m/2<x<3mn/2
We know that f: f(x) = f: f(x) + f: f(x) given a<c<b

Thus

2

1 pol
[ = fozxcos"r[xd}g - |2 xsinmxdx
2

By partial integration [(u)(v) = (u) [(v) = [du[v

Thus

1 2

dx z _ _rgx =
I = [x[ cosmxdx— IEI COSTI.'XdX]O [x | cosmxdx fdxfCOSTL'XdX];

1y s

1 3
x{sinmx} cosmx]|2 x{sinmx} cosmx|?
- T - t 0z
i m |1
0 2

Since [f(x)]2 = f(b) —f(a)

1/2 {sin(%t us
I—H / {5111(2)}4_0:)5(2)

T 2 T 2

[U{Sill‘l‘[ﬂ} N cost0

e T T2

~ l 1/2 [sin(%l)} . cos(%l)

B I[ 3/2{sinn3/2} . cosm3/2
s

L [LJF%]_[@JF%H_H?,/Z{—:L}JF%
_Zﬂ T T T T i

N ERD N ERE

e
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41. Question

1
Evaluate the following integrals:ﬂxsinnx|dx

0

Answer

Let us assume] = fol |xsinmx|dx

We know| sinx| = sinx for 0 < x<n & |sinx| = - sinx for n<x<2n
We know that [“f(x) = [*f(x) + [ f(x) given a<c<b

Thus
1

I = J- xsinmxdx
1]

By partial integration [(u)(v) = (u) [(v) = [du[v

Thus

dx '
[xfsimrxdx—f—f sinmxdx]
dx 0

1

._.
|

x{—cosmx} sinmx
I = +
s e

1]

Since [f(x)]2 = f(b) —f(a)

T 1{—cosm1} N silmll [0{—1:051?3} . sinT0
™

T 2

|

*]Tz

HERUREC
[

1
s

42. Question

E
wing integrals: [|.. .-

Evaluate the following o] J|x3111:1:x|dx

0
Answer

E

Let us assume, | = [ |xsinmx|dx
We know|sinx| = sinx for 0 < x<m & |sinx| = - sinx for n<x<2n

We know that f: f(x) = f: f(x) + fcb f(x) givena<c<b
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Thus

3

1
2
I = J- xsinmxdx — J- xsinmxdx
1] 1

By partial integration, [(u)(v) = (u) [(v) — [du[v

Thus,

. dx . 1 % ;
I = [x sinmxdx — faf5111'rrxdx]0 - [x [ sinmxdx — f%f sinmxdx]”

T e

[x{—cosm} . sinmx
™

3

1 . =
x{—cosnx} sinmx|2

0 T 1

Since, [f(x)]® = f(b) —f(a)

H 1{—cosmwl} sinml
™ s

[0{—1:051?3} sinT0
™ ™

|

1{—cosml sinml
~ [ { ),

T e T e

]_ H 3/2(0} | -1
i e

B [[3f2{—€051‘[3f2} . sinm3/2

|

=B [0S
NERERE

==+ —
T T2

242

43. Question

If f is an integrable function such that f(2a - x) = f(x), then prove that
2a a

Jf(x)dx:ZJf{x}dx

] 0

Answer

Using interval addition property of integration, we know that

b

J- f(x)dx = J-f(x)dx + J- f(x)dx
a b

So L.H.S can be written as,

J:af(x)dx = J:f(x)dx + faf(x)dx----------""""""[:1)

Let us assume x = 2a -t
Differentiating it we get,
dx = - dt

from above assumption

whenx =2a=t=0
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and whenx =a=t=a

substituting above assumptions in L.H.S
2a 0

| twax = - [ 1za-var

a a

Using the property of integration _[: f(x)dx = __[ba f(x)dx

2a 2
f f(x) dx = f f(2a— D)dt
2 0
Using integration property
2a 2a
J- f(x)dx = J- f(2a —x)dx
Substituting above value in equation 1
2a a 2a
J- f(x)dx = J- f(x)dx+J- f(2a— x)dx
0 0 a

Now using the property fabf(x)dx + f:g(x)dx = f:{f(x) + g(x)}dx

f fx)dx = f "0 + (22— 0))dx

Since, f(2a - x) = f(x)

J; zaf(x)dx = J; a{ﬂ:x) + f(x)}

J-zaf(x)dx = ZJ-af(x)dx

Hence proved.
44. Question

iff(2a —x)=—f(x) prove that _Jf(x)dx:@
0

Answer

Let us assume ] = fozaf(x)dx ......... equation 1
By property, we know that f: f(x)dx = f: fla + b—x)dx
Thus
2a
I = J- f(2a—x)dx
0

Given: f(2a —x) = —f(x)
Equation 1 becomes

I = fza—f(x)dx ........... equation 2

Adding equation 2 and 3
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21 = fﬂzaf(Za—x)dx+ f;a—f(x)dx

We know [T[f(x) + g(x)]dx = [ f(x)dx + [ g(x)dx

Thus

21 = f I — f0]d

Thus
2 =0

I=10

J-zaf(x)dx =0

45. Question

If f is an integrable function, show that

(i) if(xf)dxﬂif(xf)dx

2
(i) [xf(x*)dx=0
-2
Answer
(i) Let us check the given function for being even and odd.
f((-x)?) = f(x?)
The function does not change sign and therefore the function is even.

We know that if f(x) is an even function,

J-_af(x)dx = Zfaf[x) dx

Therefore,

J-_af(xz)dx= Zfaf(xz)dx

Hence, Proved.

(ii) Let us check the given function for even and odd.
Let g(x) = xf(x?)

9(-x) = -x f((-x)?)

9(-x) = - xf(x?)

9(-x) = - g(x)

Therefore, the function is odd.

We know that if f(x) is an odd function,

J-_af(x)dx =0
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Therefore,
a
J- xf(x?*)dx=0
—-a

Hence, Proved.
46. Question

If f(x) is a continuous function defined on [0,2a]. Then Prove that
Za a
{ bl
Jf(x)dx:Jlf(x]—f(Za -x)dx
0 0

Answer

Using interval addition property of integration, we know that

b

J- f(x)dx = J-f(x)dx + J- f(x)dx
a b

So L.H.S can be written as,

J-zaf(x)dx = J-af(x)dx + J-zaf(X)dx“”'H(l)

Let us assume x = 2a -t
Differentiating it we get,
dx = - dt

from above assumption

whenx =2a=t=0
and whenx =a=t=a

substituting above assumptions in L.H.S
2a 4]

f f(x)dx = — f f(2a— Dt

a a

Using the property of integration f: f(x)dx = — fba f(x)dx

a
2a
| tax = [ fza-na
2 0
Using integration property

J-zaf(x)dx = J-zaf(Za —x)dx

Substituting above value in equation 1
2a a 2a

J- f(x)dx = J- f(x)dx + J- f(2a— x)dx
0 0 a

Now using the property f:f(x)dx + f:g(x)dx = f:{f(x) + g(x)}dx

f 0 dx = f "0 + (23 —))dx
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~L.H.S = R.H.S
Hence, proved.
47. Question

If f(a + b - x) = f(x) prove that:

b b
fo(x).dx:(a +b)/ ij(x).dx
d d
Answer

LHS

By property, we know that f: f(x)dx = f: fla + b—x)dx

thus
b b
J- xf(x).dx = J- (a+ b—x)f(a + b—x).dx
Given f(a + b - x) = f(x)
b b
J- xf(x).dx = J- (a + b—x)f(x).dx
We know
J- [f(x) + g(x)]dx = J- f(x)dx + J- g(x)dx

Thus

b

b b
J- xf(x).dx = J- (a + b)f(x).dx—J- xf(x).dx

b b
ZJ- xf(x).dx = J- (a + b)f(x).dx

b b

J- xf(x).dx = (a + b)jZJ- f(x).dx

Hence proved
48. Question

If f(x) is a continuous function defined on [ - a,a] ,then prove that

Jf(x)dx:J{f(x]—f(—x]}dx

Answer

Using interval addition property of integration, we know that

J:f(x) dx = ff(x)dx + J:f(x)dx

So L.H.S can be written as,

[2fxydx = [°f(0dx + [Jf(x)dx .....(1)
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Now let us take x = - t
Differentiating it, we get,
dx = - dt

from above assumption

whenx=-a=t=a

and whenx=0=t=0

4] 4] 0
Substituting the above assumptions in equation 1J- f(x)dx = J- f(—t)(—dt) = —J- f(—t)dt

Using the property of integration f: f(x)dx = — fba f(x)dx

[°fx)dx = [Pf(—Ddt.......(2)
Using integration property
J f(=vdt = [Jf(—x)dx .....(3)

Using equation 2 and 3, now equation 1 can be rewritten as
J-f(x)dx = J-f(—x)dx + J-f(x)dx

Za 0 0

Now using the property_[: f(x)dx + _[: g(x)dx = _[:{f(x) + g(x)}dx

J-af(x)dx = J-a{f(—x) + f(x)}dx

~LHS=RHS

Hence proved.

49. Question

Prove that: |xf (sinx )dx zgjf(sinx].dx
0 okl

Answer

LHS

Let] = f:xf(sinx)dx ..... equation 1

By property, we know that _[: f(x)dx = f: fla + b—x)dx

thus

I = [ xf(sinx).dx = [, (m— x)fsin(m— x).dXcoorrrnnnn. equation 2

Adding equations 1 and equation 2, we get,
™ ™

21 = J- xf(sinx)dx + J- (m— x)f(sin(m—x)).dx
0 0

Since we know, sin(m - x) = sinx

We know
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J: :[f(x) + g(x)]dx = J: f(x)dx + J: :g(x) &

™

21 = J- [xf(sinx) + (m—x)f(sinx)]dx
4]
Thus on solving

21 = J-ﬂ[ (m)f(sinx)]dx

We know that by integration property:

b b
J- [ (m)f(x)]dx = mJ- [ f(x)]dx
Thus we have

21 = ﬂJ-ﬂ[ﬂ:sinx)]dx

I = g J; " f(sinx)]dx

Putting back the value of | we have
R T R

J- xf(sinx)dx = —J- [ f(sinx)]dx

0 2 0

Hence proved

Exercise 20.6
1. Question

Evaluate the following integrals as a limit of sums:

3

J(x—4)dx

0

Answer

3
To find: J- (x+ 4) dx
0

Formula used:

b
J- f(x)dx= Egtljh[f(a) +fla+h)+f(a+2h) +--+fla+ (n—1)h)],

where,
b—a
n

Here,a=0and b =3

h:

Therefore,
3—0
n

=>nh =3

h

Let,
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I= J-g(x+ 4) dx
0
Here, f(x) =x +4anda =0
=1= EE(I}h[f(U) + f(0+h)+f(0+2h) +--+ 0+ (n—1)h)]
= 1=lim h[f(0) + f(h) + f(2h) + - + f((n — 1)h)]
Now, By putting x = 0 in f(x) we get,
f0)=0+4=4
Similarly, f(h) = h + 4
=1= Eféh[4+h+4+2h+4+ -+ (n—1)h + 4]
In this series, 4 is getting added n times

=1= Enéh[4n+h+ 2h+ -+ (n—1)h]

Now take h common in remaining series

=[= En}]h[4n+h(l+2+ o+ (n—1)]

!-.-Zi=1+2+---+(11—1)=M]

i=1 2
4n+h {an_ 1)”

=I=1limh
h—0
Put,
h=-
n

Since,

3
h—>Oandh=H=:-n—>co

3 3(n(n—1)
=[=lim-|49n+ - —
n—co Il n 2
3 3(n—1)
=[=lim-|49n+ —
n—oo 1] 2
9(n—1)
=[=1lim{124+——
n—oo 2n

9 1
= [ = lim {12 + - (1 - —)}
n—+co 2 n

9 1
:1:12+—(1——J
2 [#'a)

9
=1=12+-(1-0)

I 12+‘;I
i 2
2449
==
2
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33
:}I:—
2

3 33
Hence, the value ofJ- (x+4)dx= >
li]

2. Question

Evaluate the following integrals as a limit of sums:

(x+3)dx

= e L]

Answer

2

To find: J- (x+3) dx

0
Formula used:

b
J- f(x)dx= En}]h[f(a) +fla+h)+f(a+2h) +--+fla+ (n—1)h)],
where,
b—a

n
Here,a=0and b =2
Therefore,

2—-0
h:

Let,

2

I= J- (x+3) dx

0
Here, f(x) =x + 3anda =0
=1= Eﬂtljh[f(ﬂ) + f(0+h)+f(0+2h) +--+ 0+ (n—1)h)]
= 1=lim h[f(0) + f(h) + f(2h) + - + f((n — 1)h)]
Now, By putting x = 0 in f(x) we get,
f(0)=0+3=3
Similarly, f(h) = h + 3
=[= Eféh[3+h+3+2h+3+ -+ (n— 1)h + 3]
In this series, 3 is getting added n times
=1= Eﬂh[?’n—l— h+2h+--+(n— 1)h]
Now take h common in remaining series

=[= En}]h[3n+h(l+2+ o+ (n—1)]
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%251=1+2+~~+m—1)=nm;1)]

n(n—1)
=I=limh|3n+h
h—0 2

Put,

h==
n

Since,

2
h—>Oandh=E=:-n—>0ﬂ

. 2[ 2[11(11— 1)”
=I=1lim—|3n+ -

n—cae Il n 2

2
=I[=lim-[3n+(n—1)]

n—oa ]
2(n— 1)]

n

= [ = lim [6+

— oo

1
= [ = lim {6+2(1——)}
n—+co n
1
:I=6+2@——J
oo

=1=6+2(1-0)
=>1=6+2

=[=28
2

Hence, the value ofJ- (x+3)dx=8
]

3. Question

Evaluate the following integrals as a limit of sums:

Answer
3
To find: J- (3x—2) dx
1
Formula used:
b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:

Here,a=1and b =3

Therefore,
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Let,

1= J;E(BX— 2) dx

Here, f(x) =3x-2anda=1

=[= Eféh[f(l) +f(1+h)+f(1+2h)+-—-+f(1+(n—1)h)]
Now, By putting x = 1 in f(x) we get,
f(1)=3(1)-2=3-2=1

Similarly, f(1 + h)

=3(1+h)-2

=3+3h-2

=3h+1

=[= EE}]h[lJr?’h“L 1+3(2h)+1+ -+ 3(n—1)h+1]
In this series, 1 is getting added n times

=[= Egtljh[l xn+3h+3(2h)+ -+ 3(n— 1)h]

Now take 3h common in remaining series

=1= Enéh[n+3h(l+2+ o+ (n—1)]

{-.-Zi=1+2+---+(11—1)=M]

i=1 2
n+ 3h [—11(112— 1)”

=[=Ilimh
h=0
Put,

h=—
n

Since,

h—>Oandh=H=:-n—>co

2 - @[n(n - l)”

=[=lim -
n 2

n—aco 1

2
=[=lim -

n—aco 1

n-+

6(n—1)
=]

2
=I=lim—-[n+3(n-1)]

n—aco 1

6(n—1
= [= lim [2+Q]

n—co n
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1
= [= lim [2+6(1——)}
n—co n
1
=:-I=2+6(1——)

[#.0]
=1=24+6(1-0)
=]=24+6
=1=8

3
Hence, the value ofJ- (3x—2)dx=8
1

4. Question
Evaluate the following integrals as a limit of sums:

1

J(X—B)dx

-1

Answer
1
To find: J- (x+3)dx
-1
Formula used:
b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:

Here,a=-landb =1
Therefore,
1—-(-1)
B n
1+1
n
2

= h =-—
n

h

=

Let,

1= J-ll(er 3) dx

Here, f(x) = x + 3anda = -1

=[= Lil]}]h[f(_l) +f(—1+h)+f(—1+2h)+-+f(—1+ (n—1)h)]
Now, By putting x = -1 in f(x) we get,

f(-1)=-14+3=2

Similarly, f(-1 + h)

=1+h+3
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=h+2

=1= El_léh[2+h+2+2h+2+ -+ {n—1)h+ 2]
In this series, 2 is getting added n times

=[= Egtljh[2n+ h+2h+--+ (n— 1)h]

Now take h common in remaining series

=1= Enéh[2n+h(l+2+ o+ (n—1)]

{-.-Zi=1+2+---+(11—1)=M]

i=1 2
2n+h [—11(112— 1)”

=[=Ilimh
h=0
Put,
h=-
n

Since,

2
h—>Oandh=H=:-n—>co

. 2[ 2[11(11— l)”
=[I=lim-|2n+—{—

n—cae Il n 2

2
== lim-[2n+ (n— 1)]

n—oa ]

2ln—1
= [ = lim [4+M]

n—co n

1
= [= lim [4+2(1——)}
n—sco Il
1
=:-I=4+2(1——)
[#.0]

=1=4+2(1-0)
=[=4+2

=[=6
1
Hence, the value ofJ- (x+3)dx=6
-1

5. Question

Evaluate the following integrals as a limit of sums:

3

J(x +1)dx
0

Answer

To find: J- (x+ 1) dx
]

Formula used:
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b
J- f(x)dx = Eﬂéh[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

a
where,

b—a
n

h:

Here,a=0and b =5
Therefore,

5—-0
n

h

= h =-
n

Let,

1= J-J(x+ 1) dx

0
Here, f(x) =x+ 1landa =0
=[= Eféh[f(o) +f{0+h)+f(0+2h)+-—-+ 0+ (n—1)h)]
= I=lim h[f(0) + f(h) + f(2h) + - + f((n — 1h)]
Now, By putting x = 0 in f(x) we get,
f0O)=0+1=1
Similarly, f(h) =h + 1
=[= Eféh[lJrh“L 1+2h+1+-+(n—1)h+ 1]
In this series, 1 is getting added n times
=1= Eﬂtljh[l xn+h+2h+--+ (n— 1)h]
Now take h common in remaining series
=[= Egtljh[n+ h(1+2+ -+ (n—1)]

!:-Zi:1+2+---+(n—1)=n(nz_l)]

n(n—1)
=I=limh|n+h
h—0 2

Put,

5
h=-
n

Since,

5
h—>Oandh=E=:-n—>0ﬂ

= [ = lim E [11 + E[n(n— 1)”

n—cae Il n 2
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5 5(n—1)
=I=Ilim—-|n+

n—co 1 2

. 25(n—1)
=[=lim{5+ ——

n—ca 2n

25 1
= [ = lim {5 + —(1 - —)}
n—+co 2 n

25 1
=>1=5+—(1——)
2 [¥s)

25
=>I=5+E(1_0)

I 5+25
== —
2
10+ 25
==
2
35
=[=—
2

3 35
Hence, the value ofJ- (x+1)dx= -
]

6. Question
Evaluate the following integrals as a limit of sums:

J(Ex—i’p)dx

Answer
3
To find: J- (2x+ 3) dx
1
Formula used:
b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:

Here,a=1landb =3
Therefore,

i—-1
h:

Let,
3

I= J- (2x+3) dx
1

Here, f(x) =2x+ 3 anda=1
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=[= Eféh[f(l) +f(1+h)+f(1+2h)+-—-+f(1+(n—1)h)]

Now, By putting x = 1 in f(x) we get,
f(l1)=2(1)+3=2+3=5
Similarly, f(1 + h)

=2(1+h)+3

=2+2h+3

=2h+5

=[= E“}]h[5+2h+5+2(2h)+5+ -+ 2(n— 1)h + 5]

In this series, 5 is getting added n times

=1= %1111}]}1[5 xn+2h+ 2(2h)+ ---+ 2(n— 1)h]

Now take 2h common in remaining series

=[= En}]h[5n+ 2h(1+2+ -+ (n—1)]

!-.-Zi=1+2+---+(11—1)=M]

. 2
i=1

n(n—1)
=[= Entl]h Sn+2h{———

2

Put,

h=—
n

Since,

h—>Oandh=H=:-n—>co

= [= lim E[511 + @[—n(n _ l)”

n—coJ] n 2

2
=[=lim -

n—aco 1

En+

4(n—1)
—n

2
= I= lim - [5n + 2(n— 1)]

n—aco 1

4(n—1
= [= lim [10+¥]

n—soo n

1
= [= lim {10+4(1_H)}

n—oo
1
=>1=10+4(1——)
oo

= 1= 10+4(1-0)
>1=10+4

=[=14

3
Hence, the value ofJ- (2x+3)dx= 14
1
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7. Question

Evaluate the following integrals as a limit of sums:

5
J(Z—x)dx
3
Answer
To find: J- (2 —x)dx
3

Formula used:

b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,
b—a
n

Here,a=3and b =5

h:

Therefore,

5-3
~ n

h

= h =-
n

Let,

I=£5(2—x)dx

Here, f(x) =2 -xanda =3

=[= Eféh[f(?’) +f(3+h)+f(3+2h)+-—-+f(3+(n—1)h)]

Now, By putting x = 3 in f(x) we get,
f3)=2-3=-1

Similarly, f(3 + h)

=2-(3+h)

=2-3-h

=-1-h

=1= Egtl}h[—l— 1-h—-1-2h—--—=1-(n—1)h]
In this series, -1 is getting added n times

=1= Eng}h[—l xn—h—2h—--—(n—1)h]
Now take -h common in remaining series

=1= Eng}h[—n— h(l+2+--+(n—1)]

{:-Zi=1+2+---+(n—1)=$]
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n(n—1)
=I=limh|-n—h
h—0 2

Put,

2
h=-
n

Since,

2
h—>Oandh=E=:-n—>0ﬂ

2 2(n(n—1)
=I=lim-|-n—-—
n—co Il n 2

2
=I[=lim-[-n—(n—-1)]

n—oa ]

2
=I=lim—-[-n—n+ 1]

n—oa ]

2
= I=lim —{-2n+ 1}

n—oa ]

2
== lim [—4 +—}
n

— oo

=[=—4+—
[ea]

=2[=—4+0

=[=—4

Hence, the value ofJ- (2—x)dx=—4
3

8. Question

Evaluate the following integrals as a limit of sums:

:j(x —l)dx

Answer
2
To find: J- (x2+ 1) dx
]
Formula used:
b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:

Here,a=0and b =2
Therefore,

2—0
T on

h
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Let,

I=J-2(x2+ 1) dx

0

Here, f(x) = x2 + 1and a = 0

=1= Eﬂéh[f(o) + f(0+h)+f(0+2h) +--+ 0+ (n—1)h)]
= 1=lim h[f(0) + f(h) + f(2h) + - + f((n — 1)h)]

Now, By putting x = 0 in f(x) we get,
f0)=0°+1=0+1=1

Similarly, f(h) = h? + 1

=1= Eféh[l +h*+1+(2h)*+1+--+{(n— 1h}*+ 1]
=1= Eféh[lJrhz“L 1+h*(2)*+1+--+h*(n—1)*+ 1]
In this series, 1 is getting added n times

== Eﬂtljh[l xn+h?+h?(2)?+--+h*(n—1)?]

Now take hZ2 common in remaining series

=1= Entl}h[n+h2{12+ 22+ -+ (n—1)%}

n—1
nn—1)(2n—1
!:-ZF=12+22+---+(n—1)2= ( )6[: )]
i=1
nin—1)(2n—1
=:-I=11n1h[11+1’12[ ( It )”
h—0 6
Put,
2
h=—
n
Since,

2
h—>Oandh=E=:-n—>0ﬂ

= [= lim 2 o4 (12_1) [11(11— 1)(2n— 1)”

n—=ce Il | 6

2
=I=Ilim—-|n+ >
n—co Il n

4 (n(n—1)(2n—1)
e

= [=lim —|n

n—oa ]

2] N 2(n—1)(2n— 1)]
3n

4n—1)(2n—1)
3nxn

4/m—1y/2n—1
= [ = lim [2+—( )( )]
n—sco 3 n n

= [ = lim [2+

— oo
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. 4 1 1
= [ = lim [2+—(1——)(2——)]
n—co 3 n n
4 1 1
$1=2+—(1——)(2——)
3 [¥s) e}

$1=2+%(1—0)(2—0)

4
=:-I=2+§><1><2

=4l

TiTeTy

6+8

=
1
=]=—
3

2 14
Hence, the value ofJ- (x*+1)dx= 3
li]

9. Question

Evaluate the following integrals as a limit of sums:

2

szdx
1

Answer
2
To find: J- x? dx
1
Formula used:
b
J- f(x)dx= En}]h[f(a) +fla+h)+f(a+2h) +--+fla+ (n—1)h)],
where,

b—a

n
Here,a=1land b =2
Therefore,

2—-1
h:

Let,

2
I=J-x2dx
1

Here, f(x) = x2anda = 1
=1= Enah[f{l) +f(1+h)+f(1+2h)+--+f(1L+(n—1h)]

Now, by putting x = 1 in f(x) we get,
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f(1)=12=1

f(1 + h)

=(1+ hy

= h? + 12 + 2(h)(1)

=h% + 1+ 2(h)

Similarly, f(1 + 2h)

= (1 + 2h)?

= (2h)? + 1% + 2(2h)(1)

= (2h)? + 1 + 2(2h)

{7 (x +y)2=x2+y? + 2xy}

=1= Eféh[lJrhz +1+2(h)+(2h)*+1+202h)+--+{(n—Dh}*+1
+ 2{(n— 1)h}]

== Lin}]h[uh? +1+2h+h%(2)2+1+2(2h)+--+h*’(n—-1)?+1
+ 2h(n—1)]

In this series, 1 is getting added n times

=1= En}]h[l xn+h?®+2h+h?(2)2+2(2h) + ---+ h*(n— 1)*+ 2h(n—1)]

Now take hZ and 2h common in remaining series
=1= Entl]h[11+ h2{1?+ 22+ +(n—1)*}+2h{1+2+ -+ (n— 1D}

n—-1
ZF =17+2°+-+(n-1)>=

i=1

n(n—1)(2n— 1) .
6 ;

n—1

Zi=1+2+---+(n— 1) =

i=1

n(n—1)
2

nin—1)(2n—1 nin—1
=:-I=1'n1h[11+1’12[ ( It )]+2h{¥”
h—0 6 2
Put,
h=-
n
Since,

1
h—>Oandh=E=:-n—>0ﬂ

1 I\ (n(n—1)(2n— 1)) 2(1)(n(n—1)
ﬁl:llmliléoﬁ_l—l_(ﬁ) [ 6 ]+ n [ 2 ”

- [ = lim 1 -11+ i[n(n— 1)(2n— 1)]Jr %[11(11— 1)”

n—coll | n2 6 n 2

—

1[ n—1)(2n—-1
=:-I=lin1—11+[: X )+
n—omll_ 6n

(n— 1)]

n—1)(Zn—1 1
Lo DeEn-1 1
6n xn n

= [= lim

n—co

(n— l)l
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Ilm—1yvs/2n—1 n—1
==-I=lin1[1+—( )( )+( )]
n—co 6 n n n
1 1 1 1
== lim [1+—(1——)(2——)+(1__)]
n—co 6 n n n
1 1 1 1
=[= 1+—(1——)(2——)+(1__)
6 Co [0a} oo
1
=[= 1+E(1_0)(2_0)+(1_0)

1
=:-I=l+g><l><2+l

I 2+1
=[= —
3
6+1
=[=—"
3
. 7
=[=—
3

2

7

Hence, the value ofJ- x2dx = 3
1

10. Question

Evaluate the following integrals as a limit of sums:

(sz —l)dx

[ e

Answer
3
To find: J- (2x?+ 1) dx
2
Formula used:
b
J- f(x)dx= En}]h[f(a) +fla+h)+f(a+2h) +--+fla+ (n—1)h)],

where,
b—a
n

Here,a=2and b =3

h:

Therefore,

3—-2
h:

Let,
a2

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

Here, f(x) = 2x2 + 1landa =2
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=1= Eféh[f(z) +f(2+h)+f(2+2h) +--+f(2+(n—1)h)]

Now, by putting x = 2 in f(x) we get,

f(2) =229 +1=2(4)+1=8+1=9

f(1 + h)

=22+ hP¥+1

=2{h? + 22 + 2(h)(2)} + 1

=2(h)2 + 8 + 2(4h) + 1

=2(h)2 + 9 + 8(h)

Similarly, f(2 + 2h)

=2(2+2h)2+1

=2{2(2h)2 + 22 + 2(2h)(2)} + 1

=2(2h)2 + 8 + 8(2h) + 1

= 2(2h)2 + 9 + 8(2h)

{7 (x +y)2=x2+y? + 2xy}

= [=1mh[9 +2(h)*+ 9 +8(h) + 2(2h)* + 9 + 8(2h) + - + 2{(n — 1)h}* + 9
+8{(n — 1)h}]

== Eizéh[9+2h2 +9+8h+2h*(2)?+9+8(2h) + -+ 2h*(n—1)* +9
+ 8h(n—1)]

In this series, 9 is getting added n times

== Eizéh[9 x n+ 2h? + 8h + 2h?(2)? + 8(2h) + ---+ 2h*(n— 1)?
+ 8h(n—1)]

Now take 2h? and 4h common in remaining series

=1= Egtljh[9n+ 2h?{12+ 22+ +(n—1)3}+8h{1+2+ -+ (n— 1)]]

n—1

ZF =12+22+ -+ (n—1)°

i=1

B n(n—1)(2n— 1) .
= c J

n—1

Zi=1+2+---+(n— 1) =

i=1

n(n—1)
2

—1(2n—1 1
==-I=£iﬂ}]h[9n+2h2[n(n )(2n )]+8h[n(n )]

6 2

Put,

h=<=
n

Since,

1
h—>Oandh=E=:-n—>0ﬂ

= 1= lim E [911 +2 (E) [11(11 —D(@n— 1)] N 8(1) [11(11— 1)”

n—call n 6 n 2
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1 2 nin—1)2n—1 gnn—1
=I=1lim—-|9n+— ( It ) +—¥
n—coll n2 6 n 2
1 n—1)Z2n—1
= [= lim —[911+ ( X )+ 4(n— 1)]
n—ca 1] 3n
[ n—1)(2n—1) 4
= [= lim 9+[: t )+—(11— 1)]
n—ee | 3nxn n

[ 1/m—1y/2n—1 n—1
=[= lim 9+—( )( )+4( )]
n—eco | 3 n n iy

1 1 1 1
=[= lim 9+—(1——)(2——)+4(1__)]
n—soo | 3 n n n
1 1 1 1
:1=9+~(1——J(2——)+4(1__)
3 oo oo oo

$1=9+%u—nxz—m+4u—o)

1
=1=9+2x1x2+4

I 13+2
i 3
39+ 2
= =
3
41
=[=—

3 41
Hence, the value ofJ- (2x*+1)dx= 3
2

11. Question

Evaluate the following integrals as a limit of sums:
J(x" —l)dx
1

Answer
2

To find: J- (x2—1)dx
1

Formula used:

b
J- f(x)dx = Eﬂéh[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:

Here,a=1landb =2
Therefore,

2—-1
h:

n
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Let,

I=£2(x2—1)dx

Here, f(x) =x?-1landa=1

== Eﬂgh[f(l) +f(1+h)+f(1+2h)+--+f(1+(n—1)h)]
Now, by putting x = 1 in f(x) we get,
f(l)=12-1=1-1=0

f(1 + h)

=(1+hP-1

=h2+ 12+ 2(h)(1)-1

= hZ + 2(h)

Similarly, f(1 + 2h)

=(1+2h)2-1

= (2h)2 + 12 + 2(2h)(1) - 1

= (2h)2 + 2(2h)

{7 (x+y)2=x2+y2+ 2xy}

== Ei%h[o +h?+ 2(h) + (2h)? + 2(2h) ... ..+ {(n— Dh}* + 2{(n— 1)h}]

== En}]h[h2 +2h+h%(2)2+2(2h) ...... +h?(n—1)? + 2h(n — 1)]

Now take hZ and 2h common in remaining series

== %{in}]h[h?{lhrz2 +-+m—1)2}+2h{1+2+--+(n— 1)}

n—1
nn—1)(2n—1
'-'Ziz=12+22 ...... +(n—-1)?= ( )6( );
i=1
=~ n(n— 1)

—1)2n—1 -1
= 1imh[h2 [“(“ )@n )]+ 2h [n(“ )”
h—0 6 2

Put,
1
h=-
n
Since,

1
h—>Oandh=H=:-n—>co

1= lim 3[(1)2 [“(n —1)(2n- 1)] L2 [n(n - 1)”

n—co Il | \IL 6 n 2
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= [= lim 1 [i [11[11 —1(@2n- 1)] T E[M

n—col N2 6 2

n

I1ln—1)(2n—1
=:-I=lin1—[[: X )+
6n

n—oa ]

(n— 1)]

[(n—1)(2n—1) 1
= [ = lim ( It )+—
n—ee | 6n X n n

1l/m—1y/2n—1 n—1
= [ = lim —( )( )Jr( )]
n—ce L6 n n n

1 1 1 1
= [= lim —(1——)(2——)+(1——)]
n—eo L6 n n n
1 1 1 1
HEECERE
6 [¥a) [¥a) [¥a)

- 1=%(1—0)(2—0)+ (1-0)

(n— 1)]

1
=:-I=g><l><2+l

I 1+1
=1 = 3
3+1
:}I:—
3
. 4
=1 _3

2

4

Hence, the value ofJ- (x*—1)dx= 3
1

12. Question

Evaluate the following integrals as a limit of sums:

j( -4 dx

Answer
2

To find: J- (x?+ 4) dx
]

Formula used:

b
J- f(x)dx = Eﬂéh[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,
b—a
n

Here,a=0andb =2

h:

Therefore,

2—0
T on

h
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Let,

2
I=J- (x%+ 4) dx
4]

Here, f(x) = x2 + 4and a = 0

=1= Eﬂtljh[f(ﬂ) + f(0+h)+f(0+2h) +--+ 0+ (n—1)h)]
= 1=lim h[f(0) + f(h) + f(2h) + - + f((n — 1)h)]

Now, by putting x = 0 in f(x) we get,
f0)=02+4=0+4=4

f(h)

= (h)? + 4

=h?+4

Similarly, f(2h)

= (2h)? + 4

=1= Eﬂéh[‘* +h*+4+(2h)*+ 4+ -+ {(n— 1h}* + 4]
== EE};hHJrhz+4+h2(2)2+4+'"+ h?(n— 1)%+ 4]
In this series, 4 is getting added n times

=1= Egtljh[‘f} xn+h?®+h*(2)*+--+h*(n—-1)%]

Now take hZ2 common in remaining series

=1= En}]h[4n+ h2{12+ 22+ -+ (n—1)?}]

n—1
! Z 2124924t (n—1)? = n(n—1)(2n—-1) ]
i=1 6
nin—1)(2n—1
=:-I=11n1h[411+1’12[ ( It )”
h—0 6
Put,
2
h=-
n
Since,

2
h—>Oandh=E=:-n—>0ﬂ

=[= lim 2 4n + (12_1) [11(11— 1)(2n— 1)”

n—=ce Il | 6

o
== lim—-|4n+

n—oa ]

i[n(n— 1)(2n— 1)”

n2 6

o
= [= lim —|4n

n—oa ]

N 2(n—1)(2n— 1)]
3n
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4n—1)(Z2n—1
== lim |8+ ( It )
n—co | Inxn

[ 4/m—1y/2n—1
= [ = lim 8+—( )( )]
n—sco | 3 n n

] 4 1 1
= [= lim 8+—(1——)(2——)]
n—es | 3 n n
4 1 1
=>1=8+—(1——)(2——)
3 [#'a) fels}

=:-I=8+%(1—0)(2—0)

4
=:-I=8+§><l><2

I Ei+8
TiTeTy
24+8
=[=
3
32
=[=—
3

2 32
Hence, the value ofJ- (x*+4)dx= 3
0

13. Question

Evaluate the following integrals as a limit of sums:

j:[(xz—x)dx

Answer
4
To find: J- (x? — x) dx
1
Formula used:
b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:

Here,a=1land b =4
Therefore,

4-1
h:

Let,

I=J-:(x2—x)dx
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Here, f(x) = x?-xanda =1

=[= Eféh[f(l) +f(1+h)+f(1+2h)+-—-+f(1+(n—1)h)]
Now, by putting x = 1 in f(x) we get,
f(1)=12-1=1-1=0

f(1 + h)

=(l+h@Z-(1+h)

=h?2+12+2(h)(1)-1-h

=h?2+2h-h

=h?+h

Similarly, f(1 + 2h)

= (1 +2h)2-(1 + 2h)

= (2h)2 + 12 + 2(2h)(1) -1 - 2h

= (2h)2 + 4h - 2h

= (2h)2 + 2h

{7 (x +y)2=x2 +y? + 2xy}

=1= %}E}]h[" +h*+h+(2h)?+2h+ -+ {(n— 1)h}*+ (n— 1)h]

=1= Entl]lh[h2 +h+h?(2)?+2h+--+h?*(n—1)>+h(n—1)]

Now take hZ and h common in remaining series
=1= Entl]lh[hz{l2 +224+ -+ (m—1*+h{1+2+-+(n—1)]]

n—1

nn—1)(2n—1
...Zizz12+22+'"+[:11_1)2= ( )( )

. 6 ’
1=1
n—1
nfn—1
Zi=1+2+---+(n—1)= (2 )
i=1
nn—1)2n—-1 nin—1
=:-I=lin1h[h2[ ( It )]+ h[g]]
h—0 6 2
Put,
3
h=-—
n
Since,

3
h—>Oandh=E=:-n—>0ﬂ

- 3[3y (n(n—1)(2n—1)) 3(n(n—1)
=1=lmy _(ﬁ) [ 6 ]*a[ 2 H

= [= lim 3 3 [11[11 —D(@n- 1)] + E[H(H — 1)”

n—cl | N2 6 n 2
3[3(n—1)(2n—-1) 3
= [= lim — +-(n—1
n—oo Il | 2n 2 ( )
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- [9(n—-1)(2n—-1) 9
= [ = lim +—
n—a | 2nxn Zn

o M@m—1y/2n—1y 9/m-—1
== [ () (5 2 (55))

9 1 1y 9 1
i’I=11113&_E(l_ﬁ)(z_ﬁ)“Li(l_ﬁ)]

9 1 1 9 1
~1=5(1-2)(2-5) +3(1-2)

9 9
=1=2(1-0)(2-0)+(1-0)

(n— 1)]

9 9
SI=cxX1x2+=

2 2
I 9+9
=I= —
2
18+ 9
=[=
2
27
=[=—
2

N 27
Hence, the value ofJ- (x?—x)dx = >
1

14. Question

Evaluate the following integrals as a limit of sums:
1
J(Sx" - SX)dx
0
Answer
1
To find: J- (3x? + 5x) dx
0
Formula used:

b
J- f(x)dx= Egtljh[f(a) +fla+h)+f(a+2h) +--+fla+ (n—1)h)],

where,
b—a
n

Here,a=0andb =1

h:

Therefore,

1-0

h

Let,

1
I=J- (3x% + 5x) dx
0
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Here, f(x) = 3x2 + 5x anda = 0

=[= Eféh[f(o) +f{0+h)+f(0+2h)+-—-+ 0+ (n—1)h)]
= I =limh[f(0) + f(h) + f(2h) + -+ f((n — )]
Now, by putting x = 0 in f(x) we get,

f(0) = 3(0)2 +5(0)=0+0=0

f(h)

= 3(h)? + 5(h)

= 3h? + 5h

Similarly, f(2h)

= 3(2h)? + 5(2h)

= 3h%(2)? + 5h(2)

== Entl]h[() + 3h? + 5h + 3h?(2)? + 5h(2) + -+ 3h*(n— 1)? + 5h(n— 1)]

Now take 3h? and 5h common in remaining series
== Lin}]h[?:hz{lz +22+ -+ (mn—1D+5h{1+2+-+ (-1}

n—1

Ziz =124+224+ ..+ (n—-1)>%=

i=1

n(n—1)(2n— 1) .
6 ;

n—1

Zi=1+2+---+(n— 1) =

i=1

1= limh [3}12 [11(11— 1)(2n— 1)]Jr - [11(11— 1)”

n(n—1)
2

h 6 2

Since,

1
h—>Oandh=E=:-n—>0ﬂ

= [= lim 1 -3 X (E) [11(11— 1)(2n— 1)] N 5(1) [11(11— 1)”

n—ee]l | n 6 n 2
1[3 m(n—1)(2n—1)) 5(n(n—1)
== lim-|—= +—
n—cl | N2 6 n 2
1[(n-1(2n-1) 5
= [= lim - +-(n—1
n—wm | Zn 2 ( )
[(n—1)(2n—1) 5
= [ = lim +—(n—-1
n—a | 2Znxn 211[: )

1l/m—1y/2n—1 Em—1
= [ = lim —( )( )Jr—( )]
n—co |2 n n n

1 1 1
=[= lim —(1——) (2——)+
n—co |2 n n
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-t=3(-2)-2)+30-)

1 5
=:-I=5(1—0)(2—0)+E(1—0)

1 5
SI=-xX1%x2+=

2 2
=142
== —
2
245
S1=22
2
7
T3

1
7
Hence, the value ofJ- (3x? —5x) dx = 2
0

15. Question

Evaluate the following integrals as a limit of sums:

2

jex dx
0

Answer
2
To find: J- e* dx
1]
Formula used:
b
J- f(x)dx= En}]h[f(a) +fla+h)+f(a+2h) +--+fla+ (n—1)h)],

where,

b—a
n

h:

Here,a=0and b =2
Therefore,

2—-0
h:

Let,

2
I=J- e* dx
1]

Here, f(x) = eXanda =0

= I =lim h[f(0) + f(0 +1) + £(0 + 2h) + -+ f(0 + (n — Dh)]
= 1=lim h[f(0) + f(h) + f(2h) + - + f((n — 1)h)]

Now, by putting x = 0 in f(x) we get,
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f(0)=el=1
f(h)

= (e)

= gh
Similarly, f(2h)

— e2h
= [=lmh[1 +e + e+ + e 0]

This is G.P. (Geometric Progression) of n terms whose first term(a) is 1

h

e
and common ratio(r) = T= elt

Sum of n terms of a G.P. is given by,

a(r*—1)
5, = T =1
Therefore,

1{(e")" 1)

=[=limh|———
h—0

eh—1
: 1 h'enh_l
= 1= limh |5
[ limn [
= 1=lmh|5—

2
{'-'1’1 = _—=nh= 2}
n

1
— (o2 1\ 1i
=1=(e 1)1111_1.101 of

-1
h
1
si=Emy limeh_ 1
h—o N
e* —
{ lim = 1}
x—=0

2
Hence, the value ofJ- e¥dx=e?—1
1]

16. Question

Evaluate the following integrals as a limit of sums:
b

Jex dx

a

Answer
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b
To find: J- e* dx

a

Formula used:
b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:

=nh=b-—a

Let,

b
I=J- e* dx
a

Here, f(x) = X

=1= Eﬂéh[f(a) +flat+h)+fla+2h)+---+1f(a+ (n— 1)h)]
Now, by putting x = a in f(x) we get,

f(a) = e

f(a + h)

= (e)a+h

= gath

Similarly, f(a + 2h)
= ga+2h

=1= Em h[e® + e3*h + @3+2h 4 ... 4 ga+(n-1)h]
—0

This is G.P. (Geometric Progression) of n terms whose first term(a) is 1

ea+h e % Eh
and common ratio(r) = = =e
ea ea

h

Sum of n terms of a G.P. is given by,

a(rn _ 1)
n - i =1
Therefore,
e {(en)" - 1)
B
[ enh -1
— |3 a
(52
e - 1)
I imh

2
{'-'h =—=nh= 2}
n
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_ pdrab-a _ :
=1=e%e 1)1111_1}& 1

h

b
Hence, the value ofJ- e¥dx = el —e?
a

17. Question

Evaluate the following integrals as a limit of sums:

b
Jcosx dx
a

Answer

b
To find: J- cosx dx

Formula used:

b
J- f(x)dx = Eﬂéh[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:
=nh=b-—a
Let,

b
I=J- cosx dx

a

Here, f(x) = cos x
=[= En}]h[f(a) + f(a+ h) + f(a+ 2h) +

Now, by putting x = a in f(x) we get,
f(a) = cos a

f(a + h)

= cos (a + h)

Similarly, f(a + 2h)

= cos (a + 2h)

-+ fla+ (n— 1)h)]

== En}]h[cosa + cos(a+h) + cos(a + 2h) + ---+ cos{a + (n — 1)h}]

We know,
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cosA + cos(A + B) + cos(A+ 2B) + --- + cos{A+ (n — 1)B}

(n— 1)B} . nB
~ COS [A + —5 51117
- . B
sin
Therefore,
cos[a + M} sin@
. 2 2
=[=Ilimh m
h=0 sins
2
_cos {a + % — %} sin%
=[=Ilimh m
h=0 sins
2
{""nh=b-a}
_cos {a + ? — %} sin?
=[=Ilimh
h=0 sini
b h —
cos{a+s—5—35 1
=[=1limh { 2 2 2} 2
h=0 sini
a h b—a
Co8jz +5— 5¢58in
=I=1limh {2 2 %} 2
h—=0 sins
2
h a b h
b—a 2X5XC05i5+5—
= [ = sin x lim 2 {1,21 2 2}
b= sini
a+b h
= [=2sin x%{'m { 2h 2}
sinz
h
2 i
. a+b h
b—a _Jim|cos{*5= -5}

=]=2sin bd
2

h
As h —>0=:-5—>0

=]=2sin _ bd
2

sinx
{ lim = 1}

x—=0 X
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at+b
o b—a cos[ 3 —0}
= X
= sin—, 1

+b b-a
sin
2

{~"2cos AsinB =sin(A + B) -sin(A-B)}

a
= |=2cos

s {a+b+b—a} . {a+b b—a}
= [ = — _
sin > sin 5 5
at+b+b—a at+b—b+a
= [ = sin {7} — 5111{7}
2 2
' , {Zb} . [Za}
=] = —— —
sin 5 sin 5

= [=sinb —sina
b
Hence, the value ofJ- cosxdx =sinb —sina
a

18. Question

Evaluate the following integrals as a limit of sums:

x 7

J sin x dx
0

Answer

To find: J-zsinx dx
1]
Formula used:
b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:

T
Here,a=0andb = 2

=:-h=g_0
n
T
T
=:-11h=§
Let,

T

2
I=J- sinx dx
1]

Here, f(x) =sinxanda =0

=1= Eﬂtljh[f(ﬂ) + f(0 +h) + f(0 +2h) +--+ f(0 + (n — 1)h)]
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= I=lim h[f(0) + f(h) + f(2h) + - + f((n — 1h)]

Now, by putting x = 0 in f(x) we get,

f(0) =sin 0
f(h)
= sin h

Similarly, f(2h)
= sin 2h

=[= Entl]h[sin[) + sinh + sin2h + --- + sin(n — 1)h]

We know,

sinA + sin(A + B) + sin(A + 2B) + -+ sin{A + (n — 1)B}

. (n— 1)8} . nB
sin {A+ — 51117

B
51112

Here A=0and B =h

Therefore,
sin [0 + w} sin%
=[= Entl}h m
sinz
sin [—h— E} sinE
=[= Enéh 2 2h 2
sinz
T
[ nh =§}
n b n
sin !%— i] sm%
=[=Ilimh
h=0 sin%
. hy .
sin{—+— stsin—
=:-I=£int1]h {4 %} 4
sinz
[ (T T
sin{+— stsin—
=[=Ilimh {4 %1} 4
h=0 sini
T Zx%xsing—%}
=[= sing x lim m
h=0 sini

{.. 1 T[ 1 450 l }
. SlIl‘dr = 51n = \."E
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1 sin [E - E}
o1=2x—xlim|—2%_2J

bl =

h
As,h —>0=:-E—>0

Lim [sin [g - %}]

=0
sins
lim 2
bl h
2 2
sinx
{ lim [—] = l}
x—0 X
bl
sinjz —0
=1= \.’E X [4 }
1
bl
== \E x sin—
4
[+ s =simase = 7
v sin— =s5in45" = —
4 V2
1
=1= \.E w»—
V2
=[=1

T
z

Hence, the value ofJ- sinxdx=1
1]

19. Question

Evaluate the following integrals as a limit of sums:

o |7

J cosx dx
0

Answer

To find: J-zcosx dx
4]
Formula used:
b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:

T
Here,a=0andb = 2
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=h=
n
T
=>h=£
T
=:-11h=§
Let,

2
I=J- cosx dx
1]

Here, f(x) = cos xanda =0

= I =lim h[f(0) + f(0 +1) + £(0 + 2h) + -+ f(0 + (n — Dh)]
= 1=lim h[f(0) + f(h) + f(2h) + - + f((n — 1)h)]

Now, by putting x = 0 in f(x) we get,

f(0) = cos 0
f(h)
= cos h

Similarly, f(2h)
= cos 2h

=[= Entl}h[cos() + cosh + cos2h + -+ cos(n— 1)h]

We know,

cosA + cos(A+ B) + cos(A+ 2B) + -+ cos{A+ (n— 1)B}

Ccos {A + W} sinE

2

E
51112

Here A=0and B =h

Therefore,
cosy0 + (n—1)h sinE
. 2 2
=[=Ilimh m
h=0 sins
2
_cos [@ — E} sin@
=[=Ilimh 2 %‘1 2
h=0 sini

=3

n b n
2 Mon2
-:-::os{2 2]sm2

mh
—=0

=[=]
h
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_cos [E — E} sinE_
=[=Ilimh 4 %1 4
h=0 sini
-cos [E — E} sinE-
=[= Enéh 4 % 4
sin
T Zx%xmsg—%}
=[= sinz x lim m
h=0 sini
[+ s = smase = 7}
v sin— =s5in45" = —
4 V2
T
1 COS{+ — 5
=:-I=2><—J,_><lim [4h2}
V2 h=0 sini
h
2 i

h
As h —>0=:-5—>0

e (33

=0
sins
lim hz
b, B
2
sinx
{ lim [—] = l}
x—0 X
cos g— 0}
=[=42 X
1
T
== \E X COS—
4
{ 5= 7}
Vv C0S— = C0845° = —
V2
1
== \.E X —
V2
=[=1

T
z

Hence, the value ofJ- cosxdx=1
1]

20. Question

Evaluate the following integrals as a limit of sums:
4

J(E’;x" - Zx)dx

1

Answer
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4
To find: J- (3x? + 2x) dx
1
Formula used:
b
J- f(x)dx= En}]h[f(a) +fla+h)+f(a+2h) +--+fla+ (n—1)h)],
where,
b—a

n
Here,a=1and b =4
Therefore,

4-1
h:

Let,

1= J:L(sz + 2x) dx

Here, f(x) = 3x2 + 2xanda =1
== %ligéh[f(l) +f(1+h)+f(1+2h)+--+f(1+(n—1)h)]
Now, by putting x = 1 in f(x) we get,
f(1) =3(1)2+2(1)=3+2=5

f(1 + h)

=3(1+h)2+2(1+h)

=3{h2+ 12+ 2(h)(1)} + 2 + 2h
=3h2+ 3+ 6h+2+2h
=3h?+8h+5

Similarly, f(1 + 2h)

= 3(1 + 2h)2 + 2(1 + 2h)

= 3{(2h)2 + 12 + 2(2h)(1)} + 2 + 4h
= 3(2h)2 + 3 + 6(2h) + 2 + 2(2h)

= 3(2h)2 + 8(2h) + 5

{7 (x+y)2=x2+y?2 + 2xy}

== Entl]h[B +3h?+8h+5+3(2h)2+8(2h) +5+ -+ + 3{(n — 1)h}?
+8(n—1)h+ 5]

=1= En}]h[B +3h*+8h+5+ 3h%*(2)*+8h(2) +5+ --+ 3h*(n— 1)?
+8h(n—1) + 5]

Since 5 is repeating n times in series

=1= Entl}h[Bn +3h? + 8h + 3h*(2)> + 8h(2) + ---+ 3h*(n— 1)? + 8h(n—1)]
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Now take 3h? and 8h common in remaining series
=1= En}]h[5n+ 3h{12+22+--+(n—1)3}+8h{1+2+ -+ (n— 1)]]

n—1

nn—1)(2n—1
...Zizz12+22+'"+[:11_1)2= ( )6( );
i=1
N n(n—1)

Zi=1+2+---+(n— 1) =

i=1

2

~1)(2n—1 1
=1= 1'1111‘1[511+31’12 [n(n )(2n )]+gh [M l
h—D 6 5

Put,
h=-
n

Since,

3
h—>Oandh=E=:-n—>0ﬂ

oz 1im 3 n 4 3(3) [n(n— 1)(2n— :L)]+ 3(8) [11(11— 1)”

n—call | 6 n 2

=[=1lim—-|5n+

3( E[n(n —1)(2n— 1)] . E[n(n— 1)”

n—ell | n2 6 n 2
3 9(n—1)(2n—1
=[=lim—|5n+ ( )( )+ 12(n— 1)]
n—oo 1] | 2n
27n—1)(2Zn—1 36
=[= lim |15+ ( Jt )+—(11—1)l
n—eo | 2nxn n
i 27 /m—1y /2n—1 n—1
= [= lim 15+—( )( )+36( )]
n—eso | 2 n n n

[ 27 1 1 1
= [= lim 15+—(1——)(2——)+36(1——)]
n—co | 2 n Il n

=1= 15+§(1—£) (2—i)+36(1—£)

[} [} Co

=I= 15+§(1—0)(2—0)+36(1—0)

27
:I=15+EX1><2+36

=[=15+27 + 36

=1=78
4

Hence, the value ofJ- (3x% +2x) dx =78
1

21. Question

Evaluate the following integrals as a limit of sums:

(3)-;2 —Z)dx

= L]
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Answer
2
To find: J- (3x? — 2) dx
]
Formula used:
b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:

Here,a=0and b =2
Therefore,

2—-0
h:

Let,

2
I=J- (3x2—2) dx
0

Here, f(x) = 3x? -2 anda =0

=1= El_%h[f(o) + f(0+h)+f(0+2h) +--+ 0+ (n—1)h)]
:I=Hﬁhﬁ®)+ﬂh}+ﬁﬂﬂ+~4¢ﬁn—1%”

Now, by putting x = 0 in f(x) we get,

f(0) =3(0)2-2=0-2="-2

f(h)

=3(h)?-2

Similarly, f(2h)

= 3(2h)? - 2

=1= EEtljh[—Z +3h?—-2+3(2h)?*—-2+--+3{(n—1)h}* - 2]
=1= EEtljh[—Z +3h?—-2+3h%(2)*—-2+--+3h*(n—1)% - 2]
Since -2 is repeating n times in series

=1= Egéhr—2n4—3h24—3h2(2P.”4—3h2(n—-1)?

Now take 3h? common in remaining series

== Eng}h[—ZnJr 3h% {17+ 22 + -+ (n— 1)%}]

{ Z 2=12 4224+ (n—1)2 = n(n — 1)6[:211— 1)]

i=1

=[=Ilimh [—211 + 3h? [
-0
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Since,

2
h—>Oandh=E=:-n—>0ﬂ

== lim z -—211 +3 ( 1) [11(11— 1)(2n— 1)”

n—co I} | 6

o
=I=1lim—-|-2n+ >
n—co Il n

12 (n(n— 1)(2n—1)
S

2
=I=lim—-|-

n—oa ]

2(11 — 1) (211 — l)l

[ 4(n—1)(2n—1
=I=lim|—4+ ( It )]
n—ee | nxn

T n—1y/2n—1
= [ = lim —4+4( )( )]
n—co | n I
T 1 1
=[=lim|-4+ 4(1——) (2——)]
n—co | I Il

$1=—4+4(1—é)(2—é)

=1=—4+4(1-0)(2-0)

=[=—4+4x1x2
=]=—44+18

=[=4
2

Hence, the value ofJ- (3x2—2)dx =4
0

22. Question

Evaluate the following integrals as a limit of sums:

= e L]

—
]

[

}

2
il
o

]

Answer
2

To find: J- (x2+2) dx
0

Formula used:

b
f f(x) dx = limh[f(a) + f(a +h) +(a+2h) +--

where,
b—a
n

Here,a=0and b =2

h:
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Therefore,

2—-0
h:
n
2
= h =-
n
Let,

2
I=J- (x*+2)dx
0

Here, f(x) = x* + 2 and a = 0

=[= Eféh[f(o) +f{0+h)+f(0+2h)+-—-+ 0+ (n—1)h)]
= I=lim h[f(0) + f(h) + f(2h) + - + f((n — 1h)]

Now, by putting x = 0 in f(x) we get,

f(0) = (02 +2=0+2=2

f(h)

= (h)? + 2

Similarly, f(2h)

= (2h)? + 2

== Eiléh[z +h?+2+(2h)?+2+--+{{n— 1h}?*+ 2]
=1= El%h[erhz“L2+h2(2)2+2+'"+ h?(n—1)%+ 2]
Since 2 is repeating n times in series

== EE};MZIH h? +h%2(2)2+ - +h%(n—1)?]

Now take hZ common in remaining series

== Enéh[211+ h? {12+ 2%+ -+ (n— 1)?}]

n—1
{ S oozt @10 1)]
i=1 6
nin—1)(2n—1
=I=1limh 211+h2[ ( ) )”
h—0 6
Put,
2
h=-
n
Since,

2
h—>Oandh=H=:-n—>co

2 _— (E)z [n(n —1)(2n— l)”

=[=lim -
. 6

n—aco 1

=[=lim -
n—oo Il

2n+ —
n2 6

4 [11(11— 1)(2n— l)”
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2
= [= lim— [211 +

n—oa ]

2(n—1)(2n—-1)
3n l

[ 4(n—1)(2n—1
== lim |4+ ( It )
n—co | Inxn

[ 4/m—1y/2n—1
= [ = lim 4+—( )( )]
n—sco | 3 n n

T 4 1 1
= [= lim 4+—(1——)(2——)]
n—es | 3 n n
4 1 1
=>1=4+—(1——)(2——)
3 [#'a) fels}

=>1=4+%(1—0)(2—0)

4
=:-I=4+§><1><2

I 4+8
TITETS
12+ 8
=[=
3
20
=[=—
3

2 20
Hence, the value ofJ- (x*+2)dx= 3
0

23. Question

Evaluate the following integrals as a limit of sums:

;[(x—egx)dx

Answer
4
To find: J- (x+ e®¥) dx
]
Formula used:
b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:

Here,a=0and b =4
Therefore,

4-0
h:
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4
I=J- (x+ e?¥) dx
0

Here, f(x) = x + e@Xanda = 0

=[= Eféh[f(o) +f{0+h)+f(0+2h)+-—-+ 0+ (n—1)h)]
= I =limh[f(0) + f(h) + f(2h) + -+ f((n — )]

Now, by putting x = 0 in f(x) we get,
f0)=0+e2@=0+e=0+1=1

f(h)

=h+ (e2"

=h + e2h

Similarly, f(2h)

= 2h + (e)?(2M

= 2h + e%h

== Eﬂtljh[l +h+e®™+2h+e*®+ .-+ (n— 1h + e2®-10]
Take h common in some of the terms of series

=1= Eféh[l +ehpethy 420y B 42+ o+ (n—1)}]

This is G.P. (Geometric Progression) of n terms whose first term(a) is 1

2h

and common ratio(r) = _ = p2h

Sum of n terms of a G.P. is given by,

a(rn_ 1)
n =i ,Ir=1
and
n—1
nn—1
Zi= 142+ -+ (n— 1)=%

i=1

Therefore,

= [ = lim h[
h—0

(e -1 [n(n - :L)]]

e2h— 1 2
=I=1limh el +h n(n—1)
" h=0 |ezh_—1 2

o 2h e®-1 . n(n— 1)
i T Exezh—l—i_ 2

4
{'-'h =—-=nh= 4}
n

: 98—11. 1 T (4)2 n(n—1)
R = g = Y 2

2h
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4
As,h—>0=:-2h—>()andﬁ—>0=>n—>oo

+ lim |— %

n—oo |12

== b4

e —1 1 16 [11(11— 1)

lim -1
2h—o 2h

e*¥—1
{ lim = 1}
x—=0 X

= [8 (1 1)]
= | = > — 11m b4 —_ =
2 1 n—co I

2

e —1 1
=1= +8><(1——)
2 [#'a)

e®—1
=1= > +8x(1-0)
e —1+16
2l=———
2
e® +15
=[=
2
N e® + 15
Hence, the value ofJ- (x+e¥)dx= 2
0

24. Question

Evaluate the following integrals as a limit of sums:

(XE—X)dX

= e L]

Answer
2
To find: J- (x2+x) dx
0

Formula used:

b
J- f(x)dx= Egtljh[f(a) +fla+h)+f(a+2h) +--+fla+ (n—1)h)],

where,
b—a
n
Here,a=0and b =2

h:

Therefore,

2—-0
h:

Let,

2
I=J- (x%+ x) dx
4]

Here, f(x) = x2 + xanda =0
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=[= Eféh[f(o) +f{0+h)+f(0+2h)+-—-+ 0+ (n—1)h)]
= I=lim h[f(0) + f(h) + f(2h) + - + f((n — 1h)]

Now, by putting x = 0 in f(x) we get,
f(0)=0°+0=0+0=0

f(h)

= (h)2 + (h)

=h?+h

Similarly, f(2h)

= (2h)2 + (2h)

== Enéh[h2 +h+(2h)?+2h+--+{(n—1)h}*+ (n— 1)h]
== Enéh[h2 +h+h?(2)2+h(2)+--+h*(n— 1) +h(n—-1)]

Now take hZ and h common in remaining series
== En}}l‘l[l‘lz{l2 +22+ -+ (mn—1)*}+h{1+ 2+ +(n—1)}]

n—1

Ziz =12+2"+--+(n—-1)*=

i=1
n—1

Zi=1+2+---+(11— 1) =

i=1

- I'E}]h [hz [11(11— 1)(2n— 1)]Jr h[n(n— 1)”

n(n—1){(2n— 1) .
G ;

n(n—1)
2

h 6 2

Since,

2
h—>Oandh=E=:-n—>0ﬂ

o 2[/2y* (n(n—1)(2n—1)) 2(n(n—1)
~1=1m (0] [ 6 ]*a[ 2 H

= [= lim z i [11[11 —D(@n- 1)] + E[H(H — 1)”

n—cl | N2 6 n 2
2[2(n—1)(2n—1
= 1= lim— ( It )+[11—1)l
n—co Il | 3n

[4(n—1)(2n—1) 2
= [ = lim ( ) ) + -
n—ee | 3nxn n

() )2 (5]

[4
|3
4 1 1 1
= [= lim —(l——) (2——)+ 2(1——)]
n—eo |3 n n n

(n— 1)]

= [ = lim

— oo
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13- va(e-)

4

=>I—3(1—0)(2—0)+2(1—0)

4
=:-I=§><1><2+2

I 8+2
==
3
8+6
=[=——-
3
. 14
=[=—
3

2 14
Hence, the value ofJ- (X +x)dx= 3
0

25. Question

Evaluate the following integrals as a limit of sums:

()-;2 +2x —l)dx

= e L]

Answer
2
To find: J- (x2+2x+ 1) dx
]
Formula used:
b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,
b—a
n

Here,a=0and b =2

h:

Therefore,

2—-0
h:

Let,
2

I=J- (x2+2x+ 1) dx
0

Here, f(x) = x2 + 2x + Landa =0
=[= En}]h[f(o) +f{0+h)+f(0+2h)+-—-+ 0+ (n—1)h)]
= I=lim h[f(0) + f(h) + f(2h) + - + f((n — 1h)]

Now, by putting x = 0 in f(x) we get,
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f0)=02+2(0)+1=0+0+1=1
f(h)

=(h)2 +2(h) +1

=h?2+2h+1

Similarly, f(2h)

= (2h)2 + 2(2h) + 1

=1= Lin}]h[l +h?+2h+1+(2h)*+2(2h)+1+--+{(n—1h}*+2(n—1h

+ 1]

= [=1limh[1 + h* + 2h(1) + 1 +h*(2)*+ 2h(2) + 1 + -+ h*(n—1)?
+2h(n—1) + 1]

Since 1 is repeating n times in the series

= I[=limh[1xn+ h? + 2h(1) + h?(2)*+ 2h(2) + -+ h*(n—1)?
+ 2h(n—1)]

Now take hZ and 2h common in remaining series

=1= Egtljh[n+ h2{1?+ 22+ +(n—1)*}+2h{1+2+ -+ (n— 1D}

n—1

Ziz =12+22+ -+ (n—-1)%=

i=1

n(n—1)(2n— 1) .
G ;

n—1

Zi=1+2+---+(11— 1) =

i=1

n(n—1)
2

L2 [n(n —1)(2n— 1)] +on {n(n - 1)”

> 1= fim z ;

Put,
h=-
n

Since,

2
h—>Oandh=H=:-n—>co

= 1= lim z -11 + (E) [n(n— D(2n— 1)]_'_ 2(2) [Il(n— 1)”

n—onl | . 6 n 2
4 (nfln—1)(Zn—1 2(2)(n{n—1
=I=Ilim—-|n+— ( X ) + (2) fn€ )
n—ell | n2 6 n 2

2] 2(n—1(2n-1
=[=lim—|n+ ( ) )
11—»0011_ 3n

+ 2(n— l)l

4(n—1)(2n—1) . i(n— 1)]
n

=[=1m]|2+
n—eo | 3nxn

i 4/m—1y /2n—1 n—1
= [= lim 2+—( )( )+4( )]
n—es | 3 n n n

[ 4 1 1 1
== lim 2+—(1——)(2——)+4(1——)]
n—es | 3 n n n
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~1=245 (1) (2 o) +2(1 )
=>I=2+%(l—0)l:2—0)+4(1—0)

4
=:-I=2+§><l><2+4

I 6+8
=[= —

3

18+ 8
==

3

26
=[=—

3

2 26
Hence, the value ofJ- (X’ +2x+1)dx= 3
0

26. Question

Evaluate the following integrals as a limit of sums:

(2x7 +3x + 5)dx

(= e

Answer
3
To find: J- (2x? + 3x+ 5) dx
]
Formula used:
b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,
b—a
n

Here,a=0and b =3

h:

Therefore,

3—-0
h:

Let,
3

I=J- (2x%2+3x+ 5) dx
0

Here, f(x) = 2x2 + 3x + 5anda =0
=[= En}]h[f(o) +f{0+h)+f(0+2h)+-—-+ 0+ (n—1)h)]
= 1=lim h[f(0) + f(h) + f(2h) + - + f((n — 1)h)]

Now, by putting x = 0 in f(x) we get,
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f(0) = 2(0)2+3(0)+5=0+0+5=5
f(h)

=2(h)2 + 3(h) + 5

=2h2+3h+5

Similarly, f(2h)

=2(2h)2 + 3(2h) + 5

=1= En}]h[B +2h*+3h+5+ 2(2h)*+ 3(2h) + 5+ -+ 2{(n — 1)h}?

+3(n—1)h+ 5]

== Entl]h[B +2h?(1)?+ 3h(1) + 5+ 2h?(2)? + 3h(2) + 5+ --- + 2h*(n— 1)?

+3h(n—1) + 5]

Since 5 is repeating n times in the series

== Entl]h[B x n+ 2h?(1)?+ 3h(1) + 2h?(2)%2+ 3h(2) + ---+ 2h?(n—1)?

+ 3h(n—1)]

Now take hZ and 2h common in remaining series

=1= En}]h[511+2h2{12+ 22+ +(n—1%*}+3h{1+2+ -+ (n— 1)]]

(n—1)(2n— 1)
nin-— n—
E iP=1"+2+--+(n-1)?*= c :
i=1
n—1
nin—1
E i=1+2+---+(11—1)=%

i=1

nin—1)(2n—1 nin—1
=I=1limh 511+2h2[ ( ) )]+3h[¥l
h—0 6

Put,

3
h=-

n
Since,

3
h—>Oandh=H=:-n—>co

2

]

n(n—1)

= [= lim 3 _511 2 (I_?;) [11(11 —1)(2n— 1)] . 3(3)

n—coJ] | 6 n

[

)

.
= [= lim —|5n

n—ell | n2 6 n
L _5 . 18(n—1)(2n—1) . 9( N
== 111—I+IC];D n | n 6n 2 n

54(n—1)(2n—1) 27
5+ + 7 (n— 1)]

=[=lim|1
n—eo | 6n xn

i n—1y /2n—1 27 /m—1
= [= lim 15+9( )( )+—( )]
n—oo | n n 2 n

i 1 1 27 1
= [= lim 15+9(1——)(2——)+—(1——)]
n—oo | n n 2 n
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=>1=15+9(1—é)(2_é)+§(1_é)
== 15+9(1—0)(2_0)+§(1_0)

27
=>1215+9><1><2+E

27
=:-I=15+18+E

I 33+27
== 2
66 + 27
==
2
93
=[=—
2

3 93
Hence, the value ofJ- (2x2+3x+5)dx= >
0

27. Question

Evaluate the following integrals as a limit of sums:
b
Jx dx
d
Answer
b

To find: J- xdx
We know,

b
J- f(x)dx = Eng}h[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,

b—a
n

h:

Let,

b
I=J-xdx

Here, f(x) = x

=[= Egtljh[f(a) +fla+h)+fla+2h)+--+fla+ (n— 1)h)]
Now, By putting x = a in f(x) we get,

f(a) = a

Similarly, f(a+ h) =a + h

=1= Elléh[a+a+h+a+2h+---a++(n—l)h]

In this series, a is getting added n times

=1= Enah[an+h+ z2h+ -+ (n— 1)h]
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Now take h common in remaining series

= Enéh[an +h(1+2+--+(n-1)]

{ n_ll 3 n(n—1)

'-'Zl=1+2+---+(11—1)— 5

an+ h[n(nz— l)”

P —

=[=Ilimh
h—0

Put,
b—a

h —

n
Since,
h—>Oandh=I—_1=:- n—co

b—a b—a(n(n—1)

= [= lim an +

n—co  J1 n 2
=1= lim [an + ( ) (n— 1)]

m—co 2

n—co

s 1= a0+ (257 (1)
=>I=a(b—a)+([:b;a) )(1—&)

(b—a)?
2

= 1= lim [a(b— a)+ (b > )(b—a)(n— l)]

=:-I=a(b—a)+(

(b—a)?

=I=a(b—a)+ 2

=1= (b—a)(a+?)

2a+b—a
1= -2 (25
2
b+a
=:-I=(b—a)( - )
b2—32
=[=
2
b h2 — 32
Hence, the value ofJ- xdx = >

28. Question

Evaluate the following integrals as a limit of sums:

j(x—l}dx
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Answer

To find: J- (x+ 1) dx
0
We know,
b
J- f(x)dx= En}]h[f(a) +fla+h)+f(a+2h) +--+fla+ (n—1)h)],
where,
b—a

n
Here,a=0andb =5
Therefore,

5-0
~ n

h

= h =-—
n

Let,

I= J-J(x+ 1) dx
0
Here, f(x) =x+ landa =0
=[= Eféh[f(o) +f{0+h)+f(0+2h)+-—-+ 0+ (n—1)h)]
= I=lim h[f(0) + f(h) + f(2h) + - + f((n — 1h)]
Now, By putting x = 0 in f(x) we get,
f0O)=0+1=1
Similarly, f(h) =h + 1
=1= Eﬂtljh[l-l-h—i- 1+2h+1+--+(n—1)h+ 1]
In this series, 1 is getting added n times

=[= Entl]h[lxn+h+ 2h+ -+ (n— 1)h]

Now take h common in remaining series

=1= Enéh[n+h(l+2+ o+ (n—1)]

{-.-Zi=1+2+---+(11—1)=M]

i=1 2
Leh [11(112— 1)”

=[=Ilimh
h—0

Put,
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h—>Oandh=H=:-n—>co

5 - I_51[11(112— l)”

=[=lim -
5(n—1)
2

n—aco 1

5
=[=lim -

n—aco 1

25(n—1)
=[=lim{5§+ —
n—oo 2n

25 1
= [ = lim [5 + —(1 — —)}
n—ca 2 Il

25 1
s1=5+2(1-2)

oo

n-+

25
=1=5+—(1-0)

I 5+25

TIENTS

10+ 25
=[=

2

35
=[=—

2

s 35
Hence, the value ofJ- (x+1)dx= >
li]

29. Question

Evaluate the following integrals as a limit of sums:

Answer
3
To find: J- x? dx
2
Formula used:
b
J- f(x)dx= En}]h[f(a) +fla+h)+f(a+2h) +--+fla+ (n—1)h)],

where,

b—a
n

h:

Here,a=2and b =3
Therefore,

3—-2
h:
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3
I=J-x2dx
2

Here, f(x) = x2 and a = 2

=[= Eféh[f(z) +f(2+h)+f(2+2h)+-—-+f(2+ (n—1)h)]

Now, by putting x = 2 in f(x) we get,
f(2) =22 =4

f(2 + h)

= (2 + hy

=h2 + 22 + 2(h)(2)

=h2 + 4 + 4(h)

Similarly, f(2 + 2h)

= (2 + 2h)?

= (2h)2 + 22 + 2(2h)(2)

= (2h)2 + 4 + 4(2h)

{(x+y)2=x2+y?+ 2xy}

=1= EnéhH +h*+4+4(h)+(2h)*+4+4(2h) + -+ {(n—1Dh}* +4

+4{(n—1)h}]

== En}]h[4+h2+4+4h+h2(2)2+4+4(2h)+ .+ h?n-1)2+4

+ 4h(n—1)]

In this series, 4 is getting added n times

== Eng}h[-‘-} xn+h?+4h+h?(2)2+4(2h) + -+ h?(n— 1)? + 4h(n—1)]

Now take hZ and 4h common in remaining series

== Eng}h[-‘-}n+h2{12+ 224+ +(n—1)*}+4h{1+2+ -+ (n— 1)}

n—1

n(n—1){(2n— 1) .

Ziz =12+2"+--+(n—-1)*=

i=1

6

n—1

Zi=1+2+---+(11— 1) =

i=1

n(n—1)
2

nin—1)(2n—1 nin—1
=I=1limh 411+h2[ ( ) )]+4h[ ( )]
h—0 6 2

Put,

1
h=-

n
Since,

1
h—>Oandh=H=:-n—>co

]

=[=lim -
. 6 n

n—aco 1

1 s (E) [n(n— 1)(2n— l)]+ 4(1)[
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1 1 (nfn—1)(2n—1 4n(n—1
=[=lim—-|4n+ — ( It ) +—¥
n—coll n2 6 n 2
1 n—1)Z2n—1
= [= lim —[411+ ( It )+ 2(n— 1)]
n—ca 1] 6n
[ n—1)(2n—-1) 2
= [= lim 4+[: t )+—(11— 1)]
n—ee | 6n X n n

[ Ilm—1yvs/2n—1 n—1
= [ = lim 4+—( )( )+2( )]
n—ee | 6 n n n

i 1 1 1 1
= [= lim 4+—(1——)(2——)+2(1——)]
n—es | 6 n n n
1 1 1 1
=>1=4+—(1——)(2——)+2(1——)
6 o oo oo

$1=4+%u—nxz—m+2u—o)

1
= I=4+-x1x2+2

= 6+n
=T hTy
18+1
=[=
3
19
T3

a2
19
Hence, the value ofJ- xZdx= 3
2

30. Question

Evaluate the following integrals as a limit of sums:

3

J(x —x) dx

1

Answer
3

To find: J- (x% + x) dx
1

Formula used:

b
J- f(x)dx = Eﬂéh[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,
b—a
n

Here,a=1and b =3

h:

Therefore,

i—-1
h:

n
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Let,

3
I=J- (x%+ x) dx
1

Here, f(x) = x2 + xanda =1

== }jl_l}]h[f(l) +f(1+h)+f(1+2h)+--+f(1+(n—1)h)]
Now, by putting x = 1 in f(x) we get,
f(1)=12+1=1+1=2

f(1 + h)

=(1+h2+(1+h)
=h?2+124+2(h)(1)+1+h
=h2+2h+h+1+1
=h?2+4+3h+2

Similarly, f(1 + 2h)

= (1 + 2h)2 + (1 + 2h)

= (2h)2 + 12 + 2(2h)(1) + 1 + 2h
=(2h)2 +4h+2h+1+1

= (2h)2 + 6h + 2

{(x +y)2=x2+y2+ 2xy}

== Lin}]h[z+h2 +3h+2+(2h)?’+6h+2+ -+ {(n—1h}*+3(n—1)h
+ 2]

=1= Lin}}h[2+h2 +3h(1)+2+h%(2)*+3h(2)+2+ -—-+h?*(n—1)°
+3h(n—1) + 2]

In this series, 2 is getting added n times

=1= En}]h[2n+ h? + 3h(1) +h?(2)* + 3h(2) + -+ h*(n— 1)? + 3h(n— 1)]

Now take hZ and 3h common in remaining series
=1= En}]h[2n+ h2{1?+ 22+ +(n—1)*}+3h{1+2+ -+ (n— 1D}

n—1

Ziz =124+224+ ..+ (n—-1)>%=

i=1

n(n—1)(2n— 1) .
6 ;

n—1

Zi=1+2+---+(n— 1) =

i=1

n(n—1)
2

~1)(2n-1 1
ﬁ‘ﬂ;ﬂ}]h[mwhz[nm )(2n )]+3h[M]

6 2

Put,
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Since,

2
h—>Oandh=H=:-n—>co

n(n—1)

o
=[=1lim—-|2n+ (—

n—coJ] | Il 6

o
=[=lim - 211+—2
n—oo Il |

6 n

2(n—1)(2n—1
=[=1lim—-|2n+ ( )( )
n—oo 1] | 3n

+3(n— 1)]

4(n—1)(2n—1) . E(n— 1)]
n

=[=lim |4+
n—eo | 3nxn

i 4/m—1y /2n—1 n—1
= [= lim 4+—( )( )+6( )]
n—es | 3 n n n

[ 4 1 1 1
= [ = lim 4+—(1——)(2——)+6(1——)]
n—ee | 3 n n n
4 1 1 1
=:-I=4+—(1——)(2——)+6(1——)
3 co oo o

=:-I=4+%(1—0)(2—0)+6(1—0)

4
=:-I=4+§><1><2+6

I 10+8
=[= —
3
30+8
==
3
38
=[=—
3

3 38
Hence, the value ofJ- (x*+x)dx= 3
1

31. Question

Evaluate the following integrals as a limit of sums:

(xz—x)dx

= e L]

Answer
2
To find: J- (x?—x) dx
0

Formula used:

2)2 [n(n —1)(2n— l)] . 2(3)

n

)

4 [11(11— 1)(2n— l)]+ E[n(n— l)”
n

b
J- f(x)dx= Egtljh[f(a) +fla+h)+f(a+2h) +--+fla+ (n—1)h)],

where,

_b—a

n
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Here,a=0and b =2
Therefore,

2-0

h

Let,

I=J-2(x2—x) dx

0

Here, f(x) = X2 - x and a = 0

== Elléh[f(o) +f(0+h)+f(0+2h) +--+f(0+ (n—1)h)]
= 1=lim h[f(0) + f(h) + f(2h) + - + f((n — 1)h)]

Now, by putting x = 0 in f(x) we get,
f(0)=02-0=0-0=0

f(h)

= (h)2 - (h)

=hZ-h

Similarly, f(2h)

= (2h)? - (2h)

= (2h)2 - 2h

== EE(I}h[O +h*—h+(2h)?—2h+ -+ {{(n— 1)h}*— (n— 1)h]

== Enéh[h2 —h+h?(2)?-2h+--+h*(n—1)2-h(n—1)]

Now take hZ and -h common in remaining series
== En}}l‘l[l‘lz{l2 +22+ -+ (m—1)%*}—h{1+2+--+(n—1)}]

n—1

nfn—1)(2n—1
._-Zi2=12+22+.__+(n_1)2= ( )( );

: 6
i=1
n—1
nin—1
Zi=1+2+---+(11—1)= (2 )
i=1
nn—1)(2n—1 nfn—1
=:-I=limh[h2[ ( ) )]—h[g]l
h—0 6 2
Put,
2
h==
n
Since,

2
h—>Oandh=H=:-n—>co
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= [= lim—

n—oa ]

2 i [11(11 —1)(2n— 1)] 2 [n(n -1)

! 6 n 2

= [= lim—

n—cl | N2 6 n 2
2[2(n—1)(2n—1)
= [= lim — —(n—1
n—ee]l | 3n ( )
[4(n—1)(2n—1) 2
= [= lim ( ) )——[11—1)]
n—ee | 3nxn n

4 /m—1y /2n—1 n—1
= [ = lim —( )( )—2( )]
n—ce |3 n n n

4 1 1 1
- [F(1-3) (2= 2) -2 (1-2)]
n—ce |3 n n n
4 1 1 1
~1=3(1-3)(2-5)-2(1-3)
3 co oo o0

- 1=§(1—0)(2—0)—2(1—0)

I : I1x2-12
=I=-x1x2-
3

8
=>I=§—2
8—6
===
2
=>I=§

2

2

Hence, the value ofJ- (x*—x)dx= 3
0

32. Question

Evaluate the following integrals as a limit of sums:

3

J(Exg +5x ) dx
1
Answer

3
To find: J- (2x? + 5x) dx
1

Formula used:

2 (E)z [11(11 —1)(2n— 1)] B E[n(n -1)

b
J- f(x)dx = Eﬂéh[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

where,
b—a
n

Here,a=1and b =3

h:

Therefore,
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Let,
3

1= J- (2x? + 5%) dx
1

Here, f(x) = 2x2 + 5x anda =1

== Eﬂgh[fﬂ) +f(1+h)+f(1+2h)+--+f(1+(n—1)h)]

Now, by putting x = 1 in f(x) we get,

f(1) =2(1)2+5(1)=2+5=7

f(1 + h)

=2(1+h)2+5(1+h)

=2{h? + 12 + 2(h)(1)} + 5 + 5h

=2h?+4h+ 2+ 5+ 5h

=2h2+9h +7

Similarly, f(1 + 2h)

= 2(1 + 2h)?2 + 5(1 + 2h)

= 2{(2h)? + 12 + 2(2h)(1)} + 5 + 10h

=2(2h)2+2 + 8h + 5 + 10h

=2(2h)2 + 18h + 7

= 2(2h)2 + 9(2h) + 7

{(x +y)2=x2+y2+ 2xy}

== EE}]W +2h? +9h+ 7+ 2(2h)*+ 9(2h) + 7 + --+ 2{(n — 1)h}?
+9(n—1)h+7]

=1= EE})h[T +2h%*(1)+ 9h(1)+ 7+ 2h%(2)? + 9h(2) + 7 + --- + 2h*(n—1)?
+9h(n—1) + 7]

In this series, 7 is getting added n times

=1= Egtl}h[i’n +2h%(1)+ 9h(1) + 2h*(2)* + 9h(2) + -+ 2h?*(n— 1)?
+9h(n—1)]

Now take 2h? and 9h common in remaining series

== Eiléh[711+2h2{12+ 224+ (m—1)2*}+9%{1+2+ -+ (n— 1)]]

n—1

Ziz =12+2"+--+(n—-1)*=

i=1

n(n—1){(2n— 1) .
G ;

n—1

Zi=1+2+---+(11— 1) =

i=1

n(n—1)
2
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=[=Ilimh [711 + 2h? [
h—0 6

Put,
h=-
n

Since,

2
h—>Oandh=E=:-n—>0ﬂ

n(n—1)(2n— 1)] on [n(n - 1)”

n(n—1)

2[ 2y (n(n—1)(2n—1 2(9
= [= lim — 711+2(—) [ ( It )]+ )
n—ee]l | n 6 n

o
=[=1lim—-|7n+

n—col | n2 6 n
2( 4(n—1)(2n—1
=I1=1lim—|7n+ ( ) )+9(11— l)l
n—co Il | 3an
8n—1)(Zn—1 18
=1=lim |14+ ( X )+—(11— l)l
n—ce | 3nxn n

[ 8/m—1y/2n—1 n—1
= [= lim 14+—( )( )+18( )]
n—eso | 3 n n n
[ 8 1 1 1
= [ = lim 14+—(1——)(2——)+18(1——)]
n—ee | 3 n n n
8 1 1 1
=1= 14+—(1——) (2——)+ 18(1——)
3 co oo o

== 14+§(1—0)(2—0)+18(1—0)

8
=:-I=14+§><1><2+18

I 32+16
== 3
96 + 16
=[=
3
112
=2]=—
3

o, 112
Hence, the value of | (2x° +5x) dx = 3
1

33. Question

Evaluate the following integrals as a limit of sums:

j[(?;xz —l)dx

Answer
3

To find: J- (3x%+ 1) dx
1

Formula used:
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b
J- f(x)dx = Eﬂéh[f(a) +f(a+h)+f(a+2h)+--+fla+(n—1)h)],

a
where,

b—a
n

h:

Here,a=1and b =3
Therefore,

i—-1
h:

Let,

I= J;E(BXZ +1)dx

Here, f(x) = 3x2+ landa =1

=[= Eféh[f(l) +f(1+h)+f(1+2h)+-—-+f(1+(n—1)h)]
Now, by putting x = 1 in f(x) we get,
f(1)=3(12)+1=3(1)+1=3+1=4
f(1 + h)

=3(1+h2+1

=3{h? + 12 + 2(h)(1)} + 1
=3(h)?+3+3(2h) +1

=3(h)2 + 4 + 6h

Similarly, f(1 + 2h)

=3(1+2h)2+1

= 3{2(2h)2 + 12 + 2(2h)(1)} + 1

= 3(2h)2 + 3 + 3(4h) + 1

= 3(2h)? + 4 + 12h

{(x +y)2 =x2+y2 + 2xy}

=1= EnéhH +3(h)*+4+6h+3(2h)*+4+12h+--+3{(n—1h}* +4
+ 6{(n—1)h}]

== Entl]h[-'-} +3h?(1*)+ 4+ 6h +3h?(2)*+ 4+ 6(2h) + --+3h*(n—1)* + 4
+ 6h(n—1)]

In this series, 4 is getting added n times

== Entl]h[-'-} x n+ 3h?(1?)+ 6h + 3h?(2)* + 6(2h) + --- + 3h*(n— 1)?
+ 6h(n—1)]

Now take 3h? and 6h common in remaining series

== Entljh[4n+3h2{12+ 224+ +(n—-1)*}+6h{1+2+ -+ (n— 1)}
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n—1

n(n—1)(2n— 1) .

Ziz =124+224+ ..+ (n—-1)>%=

< 6
1=1
n—1
nfn—1
Zi=1+2+---+(n— 1)=¥
i=1
nin—1j(2n—1
=:-I=11n1h[411+31’12[ ( It )]+6h[
h—0 6
Put,
2
h=-
n
Since,

2
h—>Oandh=E=:-n—>0ﬂ

n(n—1)

]

S

2

6

2

== lim 2 an+3 (1_21) [11(11 —1)(2n— 1)] . 6(2) [11(11— 1)”

n—oa ]

o
=[=1lim—-|4n+
n—oo 1] 112

6 n

2(n—1)(2n—1
=[=Ilim-|4n+ ( ) )

n—aco 1

+ 6(n— 1)]

[ 4(n—1)(2n—-1) 12
=[=lim |8+ ( Jt )+—(11— l)l
n—eo | nxn n

T n—1ys2n—1 n—1
= [= lim 8+4( )( )+12( )]
n—oo | n n n

T 1 1 1
= [ = lim 8+4(1——)(2——)+12(1——)]
n—co | n n I

i’I=3+4(1—§)(2—é)+12(1—&)

=1=8+4(1-0)(2-0)+12(1-0)

=[=8+4x1x2+12
=[=20+8

=1=128
3

Hence, the value ofJ- (3x2+ 1) dx = 28
1

Very short answer
1. Question

T2
PR
Evaluate J sin” x dx
0

Answer

(3
Let | — Jzsin® xdx~(1)
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Using the property that f:f(x)dx = f;f(a: +b—x)dx

T

I= J-Esin2 (g— x)dx
1]

= JZcos®xdx -(2)

Adding (1) and (2), we get
T T T

3 3 £l n
21 = J- sin®xdx +J- cos? xdx =J- dx =—
u] u] 1] 2

T

Hence, [ = -
4

2. Question
T2
5
Evaluate J cos” x dx
0

Answer
Let— [z 1
— 2vdx
et = [Zcos?xdx(1)
, b b
Using the property that _[a f(x)dx = _[a fla+b— x)dx

T T
I = [?cos? (g— x)dx = [2sin® xdx-(2)

Adding (1) and (2), we get

T T T

7, 7 z s
21 = sin“xdx + cos“xdx = dx =—
1] 1] 1] 2

T

Hence, [ = -
4

3. Question

2
PR
Evaluate J sin-x dx

-T/2

Answer
T
Let I = [ % sin®xdx
2

l-cosix
2

Since cos2x = 1 — 2sin®x = sin®x =

1(3 .
I—EJ-_E(I— co52x)dx
2

i) ] i)
x|3 sin2x| 3
) R
2 2
}I+1 . —
=3 4(sz?m sin(—m))
i
S 2
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4. Question

T2
ol
Evaluate J cos” x dx

-T2

Answer

Iy
Let I = [ cos?xdx
2
Since cos2x=2co0s? x-1

1+ cos2x
2

= cos’x =

1(3 .
I—EJ-_E(1+ co52x)dx
2

T ) T
x|z sin2x| 3
T2|-I7 4 |_I

2 2

T 1

=373 (sinm — sin(—m))
s

T2

5. Question

T2
Evaluate J sin” x dx

-m/'2
Answer
T
Let ] = [Zrsin®xdx
2
f(x)=sin3x
f(-x)=sin3(-x)=-sin3x
Hence, f(x) is an odd function.

Since, f_“af(x)dx = ( if f(x) is an odd function.

Therefore, |=0.
6. Question
T2

ol
Evaluate J X cos” x dx

-T2

Answer

T
Let ] = [ xcos?xdx
4

f(x)=xcos?2

X
f(-x)=(-x)cos2(-x)

=-XC052X
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=-f(x)
Hence, f(x) is an odd function.

. i . . .
Since, f—afl:l)dl = ( if f(x) is an odd function.
Therefore, |=0.

7. Question

T4
ol
Evaluate Jtan'x dx
0

Answer

m 1y
Lety— [ 2ode — 2 2o .
I = [#tan®xdx = [#(sec®x — 1)dx
Let tan x=t
= secZxdx=dt

When x=0, t=0 and when x = E,t =1

1 r T
Hence, j = [ldt + f[i—dx=1-7
8. Question

1

Evaluate J
0 X- T 1

dx

Answer

Let1= [ —dx

0 1+x2

Substituting x=tanB = dx=sec26d6 (By differentiating both sides)

Also, when x=0, 6=0 and x=1, 9=E

T
We get | — [<——sec?6ds

Since sec26=1+tan?%0

T
We get | = J‘Did,g

9. Question

Tlx)
Evaluate J —dx

_2 X
Answer

B I i D Y L

Letf—f_Exdl =/, —dx +, —dx
[x|=-x, if x<0
And |[x|=X, if x=0

Hence, 1 = [° —dx + [ dx
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I=-24+1=-1
10. Question

X
EvaluateJ e " dx
0

Answer
Let | = fom e *dx

o

—
=-(0-1)

=1

11. Question

4

=

EvaIuateJ ; dx

Answer

1

L _dx
W 16—x2

Let7= [

Substituting x=4sinB = dx=4co0s6d6

Also, When x=0, 6=0 and x=4, 9=§

ral 5

1

I=J- —4r0s6d#8
o V16 — 16sin2d

T
2

—fda—”
0 2

12. Question

1

s dx
X" +9

3
EvIuateJ
0

Answer
Substituting x=3tan® = dx=3sec?0d6 (By differentiating both sides)

Also, when x=0, 6=0 and x=3, 6=§

T
Wegety— [+ 9+9t1an26' 3sec’6de

Since sec?6=1+tan2%6

We get | — foyfﬁ
3

T
12

13. Question
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T2
Evaluate J J1—cos2x dx
0

Answer
T
Let | — foz V1 —cos2x dx

Since, cos2x=1-2sin?x = 2sin?x=1-cos2x

RS T
Hence, | = [=y2sinxdx = —/2cosx z

—\."E(O —1)= V2
14. Question

w2
Evaluate J log tanx dx
0

Answer
Let 2
e _ - -
I= fﬂzlogmm dx

Using the property that f:f(x)dx = fjf(a +b—x)dx

I= J-%lo tan(f—x)dx— J-Elo cotx dx
= . g 2 = g

1]

T

3 2
=J; loga dx = J; logtanx dx

(Since logai = —log,b)

Since |=-I, therefore 1=0

15. Question
w2 .
3+ 5cosx
Evaluate J log| ———— |dx
3+5smx
0
Answer

(3 -

3+53s5inx

Using the property that f:f(x)dx = f;f(a: +b—x)dx

I—J- log 3+5c05(§ I)dx

n
3+ 5sin 5—1)

T

J’El 3 + bsinx i
= 0g——dx
0 g3 + bcosx

J’E 3 + bcosx
— 0g——dx
g3 + bsinx
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=-| (Since 1oga§ = —log,b)

Since |=-I, therefore 1=0

16. Question
T2 L 1]

sin’ X

Evaluate J dx.neN.
3 sin"x+cos™ x

Answer

Let| _ fHde -(1)

0 sin"x+cos"x

Using the property that f:f(x)dx = f;f(a: +b—x)dx

We get| — J‘H&dl

0 sin"x+cos"x

T

: sin® (% —X)
sin® (f —X) + cos™ [:i —-x)

1]

Since sin(z—x) =cosx and cos(%—x) =sinx

We get| — IE& dx-(2)

0 sin"x+cos"x
Add (1) and (2)
T

z
J’SL?I x + cos™x
0

sin"x + cosmx

7
=J-dx
4]

17. Question

T
Evaluate Jcos:' x dx
0

Answer

Let] = f; cos>xdx

Consider cos®x= cos*x x cosx

= (cos?x)? x cosx

= (1- sin®x)2cosx

Let sinx=y = cosxdx=dy (Differentiating both sides)
Also, when x=0, y=0 and x=m, y=0

Hence, | become f;(l— y2)3dy
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Since [* f(x)dx = 0. We get [ = [ "cosSxdx

- j:u—y?)?dy

=0
18. Question

w2 ino
a — S
Evaluate J log| ——— |d®6
,, a+sinb
-T2
Answer
(a—sind)
(a+sind)

s
Let] = f__%.rfgg
z

(a—sind)
(a+sind)

Let f(8) = log

(a—sin{—8))

Then f(_ﬂ) - EOQ‘ (a+sin(—8))

- (a + sind)
=g (a— sind)

B (a — sing)
-y (a+ sind)

=—1(6)

(Since sin(-8) =-sin(6) and log,_ b = — 10&15)

From this, we infer that f(8) is an odd function.

Using _[_aaf(x)dx — p if f(x) is an odd function, we get that I=0
19. Question

1
Evaluate ,[X | X | dx
-1

Answer

Let] = f_llxlxldx

|X|=-X, if x<O

And |x|=x, if x=0

Therefore f(x)=x|x|=-x2, if x<0
And f(x)=x|x|=x2, if x=0

Consider x=0 = f(x)=x?

Then -x<0 = f(-x) = -(-x)? = -f(-x)
Now Consider x<0 = f(x)=-x2
Then -x=0 = f(-x) =-(-x)2=x?=-f(x)

Hence f(x) is an odd function. An odd function is a function which satisfies the property f(-x) =-f(-x), V x&
Domain of f(x)
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There is a property of integration of odd functions which states that

a . . .
j_af(;t)dl — 0 if f(x) is an odd function.
1
Therefore| = _[_1 x|x|dx =0

20. Question

b
Evaluate J

a

f(x)
fx)+f(a+b-x)

Answer

_rb filx) o
Lot =, rorr 4~

Using the property that fabf(x)dx = f:f(a +b—x)dx

We get [— fb fla+b—x)
" Ja fla+b—x)+flatb—(atb—x))

_ b fla+b-x) .
=1 Farsmrea ¥ -2

Adding (1) and (2) we get

PF(x)+fla+b—x)
ZIZL O+ f@tb—n

b
=J-dx

=b—a

dx

21. Question

1

Evaluatej ! —dx
0 1_ X-

Answer

1 1
Let] = _[0 e

dx

Substituting x=tan® = dx=sec?6d6 (By differentiating both sides)

Also, when x=0, 6=0 and x=1, 6=§

T
Weget] - [s 1+t;n26‘SEC2 6ds

Since sec?6=1+tan?%6

Iy
We get | = fo?dg

4
22. Question
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/4
Evaluate J tan x dx
0

Answer

T L
Let] = fo" tanxdx = fo" Z!:Si dx

Substituting cosx=y = -sinxdx=dy (By differentiating both sides)
Also, when x=0, y=0 and x=E, y=iE
J
1

We get| _ _ fl"_iidx
v

1
Weget]=—log,y V= (Check Q23. For proof)
- 1

1
= —(log,(—=)-log,1
( ge(ﬁ) g.1)
Sincelog,1 =0and —log, b = logai , We get
1=1log, V2

23. Question

11
Evaluate J_ dx
©X

Answer
31,
Let] = _[2 ;dx
Substitute x=e¥= dx=eYdy (Differentiating both sides)

x=eY=y=log,x andwhenx=2,y=1og.2, and whenx =3,y =

Since
log,3

We get | = _[1"593 e—l.el’dy
logg3
I=J- dy
log, 2
=log,3 —log,2
= 1ogg§ (Since log, b — log, c = logag)

24. Question

l
Evaluatej 4-x* dx
0

Answer
Let1= [ V& —x?dx
Substituting x=2sin® = dx=2sin6d0

Also, When x=0, =0 and x=2, 9=§
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m
We get] — [z /4 —(2sin6)22cos6d6

T
2 —

I= J- 4 — 4sin?8 2cos6dd
0

T
7z —
= J- Vv 1—sin?8 4cos6dd
0

T

K
= J- 4cos?6de
1]

1+cos2d
2

Since cps28 = 2c0s?8 — 1 = cos?6 =

T

2
I= J- (2 + 2c0526)d6
0

T n
=26 |2 + sin26 |2
0 0

=mn+sin m-sin 0
=n
25. Question

1

2x
Evaluate J —dx
0 1_X-

Answer

Let1=f1 2% dx

0 14+x2

Substituting 1+x2=t
= 2x dx=dt

Also, When x=0, t=1 and x=1, t=2

We get | = ff%dt (For proof check Q23.)

=log,t ﬁ =log.2 —log.1 =log,2 (Since log, 1 = 0)
26. Question

1 ol
Evaluate Jx e* dx

0

Answer

1 z
Let| = [ xe* dx
Substitute x?=y
= 2xdx=dy

Also, when x=0, y=0 and x=1, y=1
We get | = f;%dy

Since [ e¥dy = e
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e et —a" a—1

Weget]== |t = ==
z 1o 2 2
27. Question

/4
Evaluate J sin 2x dx

0
Answer

T
Let1 — [cin?v dv
I= fo" sin2x dx
Substitute 2x=y = 2dx=dy

Also, when x=0, y=0 and X=E, y=%

We get | = f?? dy

m
g= —%(cos (g) - cosO) = %

28. Question

1
=——-cos

2

=

Evaluate J 1 dx
xlogx
=
Answer
Let I= fez !

e xlogsx
. dx
Substitute logex =v=—=dy
) - 3
Also, When x=e, y=1 and x=e2, y=2

We get 1= [2dy (Check Q23. For proof)

2
1= log,2 —log,1=1og,2

29. Question

=log.y

T2
Evaluate J e” (sinx —cosx ) dx

=

Answer
Let]_ [z
ety — X ainy — A dv
I= f:e (sinx — cosx) dx
Substitute -eXcosx=t = e*(-cosx+sinx)dx=dt
(Differentiating both sides by using multiplication rule)

Also, When x=e, t=-e®cose and x=%, t=0

Wegetlzf0

—efcose

dt = f| ® —0—(—e°cose) = e°cose

—efcose

30. Question
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X
Evaluate J — dx
-

x°+1
Answer
Let] = (*-*
2 14x7

Substitute 1+x2=t = 2xdx=dt

Also, When x=2, t=5 and x=4, t=17
Weget1=_d[”1

_1l tjj—ll:l 17 —log. 5) = 1 17
2 Oge 5 - 2 Oge Oge OgQ 5

(Since log,, b — log, c = log, g)

31. Question
1
. R .

If J (3)(‘ +2X + k) dx = 0. find the value of k.
. .

Answer

To find the value of K, First we have to integrate above integral for which we have to apply simple formulas

of integration [ x2dx and [ xdx ,so0
1337 + 2x + 0)=1303/3) + 2(x%/2) + k.x](l} -

Put the upper limit and lower limit in above equation-

[3() ()+kl] [3.(0)+2.(0) + k. (0)] =
=(1+1+k) = 0
K=-2
32. Question

a
If J 3x*dx =8 write the value of a.
0

Answer

Doing integration yields-

33. Question

X
If f(x)= J tsint dt.then write the value of f'(x).
0
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Answer

Doing integration yields-

F(x) = t. (~cost)} - J; X%(t).(—cost)dt

X

= —(xcosx— 0) + J- costdt
0

= —Xcosx + [Si?lt];
then finally f(x)=-x cos x + sin x

To calculate derivative of the above function f(x) we have to apply formula of derivation of products of two
functions-

F(x) =-x cos(x)+sin(x)

F’'(x) =-[x(-sin x)+cos x.1]+cos x ;{by formula d/dx (f.g)=f.g’+q.f'}
F'(x) =-(-x sin x) - cos X + cos X

F'(x) = x.sin(x)

34. Question

a
IfJ
0

Answer

1 T
—dx =—, find the value of a.
4+x° 8

Doing integration yields-
1 X g T
—tan" (- I

lt ,a tan-10 T
2[:an 5~ tan )—8

gy G
2 4
s
a= tanz +1
a=2

35. Question

3
Write the coefficient a, b, ¢ of which the value of the integral J (ax2 —bx + C)dx is independent.

-3
Answer

Doing integration yields-

x3 bx2+ A\ 3
a3 S rex) g

By substituting upper and lower limit in above equation=(9a — b_g + 3;:) —(9a — b_g —3c)

=18a+bc

so now we can say this is independent of variable b
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36. Question

3
Evaluate J3" dx

Answer

Doing integration yields-

Lagg]B

(3°-3%)

EgB

18
~ log3

37. Question

Answer
we know that

[]_P0<1<1
1,1<x<2

I= J-l[x]dx + J-z[x]dx = J-lodx + J-zl.dx

=0+ (0)?
= (2-1)
=1

38. Question

Answer
we know that

0,0<x<1

[M%Ll<x<2

I—J- [x]dx +J- [x]dx +J- [xldx .o ooooe e + ls[l’].dx

14

=(0)+(1)+(2) e, 14
=105 ans

39. Question

=j-{x}dx
0
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Answer
we all know that-

{x}=x,0<x<1
1

1 I2 1
I= xdx =|—| . =— ans
J; [2 0 2

40. Question
1 .
|=Je”‘I dx
0

Answer
we all know that-

{x}=x,0<x<1

I=J-1€xdx= (et—e)=(e—1)

41. Question

|=:[x[x]dx

Answer
we know that

0,0<x<1
1,1<<x<2

1 2 1 2
I=J- x[x]dx+J- x[x]d;t':J- de+J- x. ldx
li] 1 li] 1

J,_-2 2 22 12
=0+ |=|%=

[x1=[

1 2 2

3

2

42. Question
1

=] 2] gy
0

Answer

we know that

[X]={0,0< x <1
1,1<<x<2
1 1 2)&' 1
f=f 2<x—03dx=f 2%dx =[ —— S
o o log2l0 log2
1
~ log2

43. Question
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I=jloge[x} dx
0

Answer
we know that

(0,0<x<1
[M{Ll<x<2

1

1 2 2
I=J- Iog[x]dx+J- log[x]dx =J- Odx +J- logl.dx
li] 1 0 1

=0
44. Question

2

|=J[x2:-dx

0
Answer
we know that

M=Pﬁ<x<1
1,1<x<2

1 -,."E 1 -,."E
I=J- [Iz]dl'-i-f [x%]dx =J- 0dx +J- 1.dx
1] 1 1] 1

=(v2-1)

45. Question
/4

| = J sin{x } dx
0

Answer

we all know that-

{x}=x,0<x<1

I= fon'm sin(x)dx = (_cosx)né4 = —(cosg— cos0)

(-3

MCQ
1. Question

1
J x(1-x)dx equals
0

A. /2
B. /4
C. /6
D. /8
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Answer
Let, x = sin? t
Differentiating both sides with respect to t

dx .
— =2sintcost
dt

=dx =2 sintcostdt
Atx=0,t=0

Atx=1,t= =
2

ra| &

y= J- Jsin2t (1—sin2t) x 2sintcost dt
0

ME|

J- 2 sin’t cos’t dt
4]

T
L J-E 2t dt
= — | sin?
2Jg
T
1J’El— cosz(zr)
=3 i
o
1 (r 51114r)5
- 2\2 8 /o
1,
= >|(G-0)-0-0)]
T
Y= 38
2. Question
T
J ——dx equals
l+smx
0
A. 0
B.1/2
C.2
D. 3/2
Answer
T 1
y= “[0 1+sinx

Multiply by 1 - sin x in numerator and denominator

g 1—sinx
o {1+ sinx)(1—sinx)

J’" 1—sinx p
= —— - dx
o 1—sin?x

T1—sinx
= Tonely dx
o COSZX
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o1 sinx
= ———— dx
o €CO0S?x cosix

T
= J- sec’x — tanx secx dx
0

= (tanx —secx)g
y=[0-(1))-(0-1)]
y=2

3. Question

T
Xftanx
j dx

OSECX +—COsX

D:T

Answer

In this question we can use the king rule

T xtanx a (1)

y=J,

secX+Ccosx

_J’“ (m —x) tan(m — x)

sec(m — x) + cos(m — x)

T —mt —xt
T wtanx xtanx B (2)

0 —(secx+cosx) —(secx+cosx)

On adding eq(1) and eq(2)

T mwtanx
2y = —dx
o Secx + cosx

J’“ mSinx d
= — dx
o 1+cos?x

Let, cos x =t

Differentiating both side with respect to x

dt .
= — _giny = -dt = sin x dx
dx sinx

Atx=0,t=1

Atx=m,t=-1

2 f_l T 4
- | —a
Y=1 1+¢e
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—m(tan~t £) Tt

-
|

4. Question

The value of J f —Sm— dx is

A.0
B. 2
C.8
D. 4

Answer

2m . x x X x
y= | Jsm?—+ cos?—+ 2sin-cos- dx
< o 4 4 4 4

J’h X x p
sin—+ cos— dx
, g 4

2m

4 (— l:l:)si:r + 51111)0

=4[(0 + 1) - (-1 - 0)]
y=28

5. Question

The value of the integral _[ #ﬁmd;{ is
A.0

B. /2

C.n/4

D. none of these
Answer
Mistake: limit should be 0 to m\2

Right sol. In this question we apply the king rule

y= f&dl— (1)

—
VEeosx + WEsinx

T —
z fcos ;t
= dx
1]
Jcos ——x Jsm ——;t

z ysinx
= J‘Zidl— e
0 ysinx + /cosx

On adding eq(1) and eq(2)
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dx

T
Z y/sinx + yjcosx
2y =
0

Vsinx + +/cosx

7
=J-dx
1]

1 =
y= 503
T

Y=g

6. Question

J ! — dx equals
olee”

A.log2-1
B. log 2
C.log4-1
D. -log 2
Answer

Take eX out from the denominator

= 1
y= J; gx(e ™ +1) dx

[==] E—x
y= dx
’ J; e +1

Let,eX+ 1=t

Differentiating both side with respect to t

at

—_e~* = -dt = eX dx
dx

Atx=0,t=2
Atx=o,t=1

y= —J-lE dat
) L1
y= —(logt);
y =-(0 - log 2)
y = log 2

7. Question

l
Tf sin\f';

X

dx equals

0
A.2
B.1

C. /4
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D. n?/8

Answer

Let, Jx =t

Differentiating both side with respect to x

dt 1 2 dt 1 i
—_— — = = — X
dx 2\.& \."E

Atx=0,t=0

At x = md\4, t = m\2
T

F
¥ = ZJ- sint dt
0

T

yv=2(— cost)g
y =2[0 - (-1)]
y=2

8. Question

T2

CosX
J dx equals
0

(2+smx)(1+sinx)

5
A log[_J
3
=5
2
el
1

4‘
]
3

Answer
Let,sinx =t
Differentiating both side with respect to x

dt
= - = dt = cos x dx
o, = C0sX

Atx=0,t=0

Atx=m2,t=1

! 1
= —— dt
Y J;. 2+0(1+0
By using the concept of partial fraction

1 A B
Z+00+0 _ @+0 U+0

1=A(1+t)+B(2+1)
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1= (A+ 2B) + t(A + B)
A+2B=1,A+B=0
A=-1,B=1

[t 1 1 g
y_J;(2+t)+(1+r) t

y= [—log(2+t) +log(1+1)]3

y = [(-log 3 + log 2) - (-log 2 + log 1)]

- tog )
y=log 3
9. Question

T2

J # dx equals

-
~TCOsX
0

A ltan_][ ! J
3 NE

C. \Etan_l (-\fg‘)
D. 2 3tan 143

Answer

- 1
— z
}’ J.t?l 1-tanz= dl
2+—2

1+tan®

T

3 1+tanz%
y=J- - dx
02(

2 X — tam2 X
1+ tan 2)+1 tan 3

T

T 2 X

3 sec’ 5
}’=J-—x dx

03+fanz§

Let, tan;—c =t

Differentiating both side with respect to x

dt 1 , X 2 dt 2Jc'd
— = —gec— = = gsec”— dx
dx 2 2 2
Atx=0,t=0

Atx=m2,t=1

1 2
y= ——dt
’ J; (V3)2 + t2

1

2(11: ‘1r)
y=2|—=tan"'—
| V3 V3/,
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V3 v

St ()
y= —tan"!|—

V3 V3

10. Question

1 {1-—x
[
0~ 1+4x

AT
2
B. *_
2
c. T
2
Dn+1
Answer

Right sol. Let, x = sin t

Differentiating both side with respect to t
%:costﬁdx = cos t dt

Atx=0,t=0

Atx=1,t=m\2

T
J’E 1—sint -
y = ————COS
’ o - 1+sint

Multiply by 1 - sin t in numerator and denominator

T

z (1—sint){1—sint
y=fj( X )cost dt

1]

(1+ sint)(1—sint)

T

z1—sint

= —cost dt
o cost

= J-z(l—sint) dt
0

T

= (t+ cosf)g

- [(g+0)— (0+1)]

I 1
Y=3

11. Question

T
Jidx:
Oa—bcesx
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C.

a® +b?
D. (a +b)m

Answer

T 1

V= fo dx

1—tan2Z
a

1+ran2§

™ 1+tanz%
}’=J- X X dx
0 a(1+tan i)+b(l—tan i)

X
27
Sec 7

o (a+b)+(a— b)tmﬂi

Let, tan;—c =t

Differentiating both side with respect to x

dt 1 , X 2 dt zxd_
dl_—zseczz:- —sec2 X
Atx=0,t=0

Atx=m,t=

= 2
V= dt
’ J;. (Va+b)2+ (tva — b)?

2 ( 1. _lwa—b)m
V= dal
: va—b\Wa+ b va+ b

1]

2
y= ﬁ@—ﬂ)

I

Va2 — b2

12. Question
If; dx is
/6 L+ MX

A. /3

B. /6

C. /12

D. /2

Answer
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y = J-E VEinx dx (1)

" — —_—
E VEeosx + WEsinx

b T om T T
& JCOS(§+E_1) + JSL]’I(E-FE—I)
T
y= =L gy ..(2)
- . Vsinx + 4cosx
On adding eq(1) and eq(2)
%\,’sinx+ \/COSX
2y=J- . dx
s Vsinx + +/cosx
T
E}
2y = J- dx
T
6
1 n
y= 503
2¥4
lm m
r=3G-3)
n
Y= 12
13. Question
48 Xj 48
T
Giventhatj. ———— 5 & = .thevalueofj. — -
U(IX'—a'.)(_x'—b'_)(_x'—c'_] 2(a+b)(b+c)(c+a) 0(_:('—4_)(:('—9_)
is
A T
60
B. _
20
c. ™
40
p. ©
80
Answer

In this question we use the method of partial fraction

1 _ A B
2+ D249 (2+4)  (:2+9)

1=AX2+9) +B(X2+4)
A+B=09A+4B=1

A=1\5,B=-1\5
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1 -1

5 5 )
+ d

s 2+ zy9)

(=)

f==]

1 X 1 X
y = ( tan™l=— tan‘l—)
0

5x 2 2 5x3 3
s T

-G
T

Y= %0

14. Question
=

Jlogx dx =

1

Al
B.e-1
Ce+1
D.0

Answer
y=J 1xlogxdx
By using integration by parts

Let, log x as Ist function and 1 as lind function

Use formula [ I x 11 dx =1 [11dx — [ (1) ([ 11dx)dx

y= 108IJ-BdI - J-Q(%logx) (J-de)dx
v = (logx)x — fe)(x)dx

v =xlogx — J- dx
1

v= (xlogx —x)§
y=I[(e-e)-(0-1)]
y=1

15. Question

dx is equal to

5

1+x

5B
]
1

A.

sk

oA
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c.®
4
p. *
3
Answer
_ J-\.'E 1
T 14a?
y = (‘call‘l;t)‘l"r
T 0
-G-3
i
=12

16. Question

}3x—1dx:

By

o2

-

B. . —log(lwﬁ)

o | A

C.: —log(ﬁﬁ)

o | A

D. g + log ( 2\5)
Answer

3 3x 1
Y
y “[0 xT+9 xT49

4 3J’3 2x i
=2), 2+ ™

Let, x2+9 =t

Differentiating both side with respect to x
dt

= =2y =dt = 2x dx

— 2x =

Atx=0,t=9

Atx =3,t=18

3 (%1
A== ca
9 f

3
= 5 (logn)3®

3
=3 (log18 —log9)
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3
= Elogz =log2y2

=]

J, w5 @

)y x2+9 *
1 13
—tan‘l—)
(3 3/
1w 0

T

12

So, the complete solutionisy = A + B
i
= —+ log2v2
TR

17. Question

xr

X
The value of the integral J . —dxX is
0 (l—x}(_l—x'.)

>
o | A

=

T
6
T

D. =
3

Answer
Let, x =tant

Differentiating both side with respect to t

;E = gecit=>dx = sec2t dt
t

Atx=0,t=0

At X = o, t =m\2

T

2 tant

2
= sec tdt
o (1+tant)(1+ tan?t)

y
T
2z tant it
V: _—
‘ o (1+tant)
" .
y = J-Z sint df(l)

0 (cost+sint)
By using the king rule

T

sin(% —t)

i N e Femcany

dt
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T
— [z—°°st 5. .(2)
y 0 (cost+sint) dt

On adding eq(1) and eq(2)

T
Z sint + cost

—F dat
o (cost+ sint)

T
2

2y = J- dt
0

1z
y= 5t

2y =

T
Y=13

18. Question

w2
J sin | x| dx is equal to

-T2

Al

B. 2

C.-1

D. -2

Answer

In this question, we break the limit in two-part

0 T

F
¥ = J-__r sin(—x) dx + J- sin x dx
-t o
2

T

y = (cosx)2z + (—cosx)?
y=(1-0)+[0-(1)]
y=2

19. Question

m'2

Jidx is equal to
3 l+tanx

A.

=

w
wil A

Q)
o | A

D.m

Answer
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T
y= [2—F gy (1)

0 (cosx+sin x)

By using the king rule

% cos(%—x) _
V= J; (cos(%—x)+sin(%—x))dl
g [ g .(2)

0 (cosx+sin x)

On adding eq(1) and eq(2)

T

5 Z sinx + cosx
y= | ——————=dx
- o (cosx +sinx)

T

Z
2y = J- dx

0

1 =z
y= 503

T
Y= 3

20. Question

2
The value of J cosx e™* dx is
0

Al

B.e-1

C.0

D.-1

Answer

Let, sinx =t

Differentiating both sides with respect to x

dt
—=C05;[=>dt=COSXdX
dx

Atx=0,t=0

Atx=mn/2,t=1

1
y = J- etdt
0
y= (e
y=el-eo
y=e-1

21. Question

If (¢ +1 dy = Ethen a equals
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LD | =

N = |

D.

Answer

. 1 T
Given, [* dxy = =
fﬂ 1+4x2 4

_f 1 d__n
RO EEEE ¥y

[1t _1(2;[)] 4 m
= 1311 T, 0—4

m
= [tan™?(2a) — tan™1(0)] = .

m
= [tan™*(2a) — 0] =7
s
= tan™'(2a) = —
an~*(2a) 2

2 t r
= 2a =tan—
4

Option A: it’s not option A, because clearly we got the value of ‘a’ asg after solving.
Option C: it’'s not option C, because clearly we got the value of ‘a’ asé after solving.

Option D: it’s not option D, because clearly we got the value of ‘a’ asé after solving.

22. Question

1 1 1 1
If Jf(x)d}i:l. fo(x)dxza. szf(x)dxzaz.then J(a—x)zf(x)dx equals
0 0 0 0

A. 4a?

B.0

C. 2a?

D. none of these
Answer

1 1 1
Given, Jf(x}d)c:l. fo(x}dx=a. szf(x)d);:az.
0 0 0

Now, f;(a —x)* f(x)dx
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= J-(az —2ax +x3)f(x)dx

1 1 1

= J-azf(x) dx—J-Zaxf(x) dx+fx2f(x)dx
= asz(x)dx—ZaJ-xf(x)dx+J-xzf(x)dx
= a*(1) — 2a(a) + @*

= 2a? —2a?

=0

Option A:- it’s not option A, this is clearly justified on solving.
Option C: - it's not option C, this is clearly justified on solving.
Option D: - it’s not option D, this is clearly justified on solving.
23. Question

T
. 2 .
The value of Jsuﬁxcos‘xdx is

-7

>
u|7‘14_

w
=
N

C.0
D. none of these

Answer

T,
let, 1, = J__sin®x cos®x dx

. , i g sin™ xcos"x  m-1
[if.1,, = [sin™xcos™x dx thenl, B = — — +— I ]
—sin®xcos®x . 2]
- 5 512
—sin? xcos3x . 2 [—sin® xcos3x N
B 5 5 3
—sin® xcos®x 2 . g
= [——— — —cos?x
5 15
—IT
—sin*mcos®m 2 | —sin®(—m)cos*(—m) 2 ()
=|———— — —cos®n| - ——cos3(—m
5 15 5 15

0 2( 1) 0+2 1
N 15 15( )
=0

Option A:- it's not option A, this is clearly justified on solving.
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Option B: - it's not option B, this is clearly justified on solving.
Option D: - it's not option D, this is clearly justified on solving.
24. Question

T3

J - dx is equal to
sin 2x
T'6

A. loge 3

B loge V[-g

1
C. ~log(-1)

-

D. log (-1)

Answer

T
Given, [_ /a_1

/e sin2x
WE
= J- cosec 2x dx
e

[log |cosec 2x — cotZI]RKS
2 s

1 2m 2m 1 T T
== [log|cosec — —cot— |] - = [10g|cosec— — cot— |]
2 3 3 2 3 3

1 2 1 1 2 17_
= Hlog| 5+ ] - Stog[5-

- 510 ] - 310 ]
283l T2 %I

1 1 -1
= Elog[\,@] - Elog[\,@]

1 1
Elog[\,@] + Elog[\,@]

= log[3]

Option A:- it's not option A, this is clearly justified on solving.
Option C: - it's not option C, this is clearly justified on solving.
Option D: - it's not option D, this is clearly justified on solving.
25. Question

1
J|1—x|dx is equal to
-1

A. -2
B. 2
C.0

D. 4
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Answer
: 1
Given, f_1|1 — x|dx

(1-x)ifx>1

Now, |1 — x| =
11 =x| [(l—x)ifx«::l

= f[x —1l)dx + f(x —1)dx

x2]° . x2*
—_ x__ [ — —
2 5

1 1]

= [(0—0) - ((—1) —%)lJr [(1—%) - (0—0)]

0+1+1+1 L
N 2 2

=2
Option A:- it's not option A, this is clearly justified on solving.
Option C:- it's not option C, this is clearly justified on solving.
Option D:- it’s not option D, this is clearly justified on solving.
26. Question

x3

The derivative of f(x) = J'
,log t
X

dt.(x = 0). is

1

A.
3lnx

1 B 1
"3lnx 2lnx

C.(Inx)1x(x-1)

. 3x?

D
Inx

Answer

fr(x)=

l d _3 l d _2
-—x3 — —X
loggx® dx logg x% dx

3x? 2x
3log,x 2log,x

£100) =

x?—x
log,.x

fr(x)=

x(x—1)
log, x

£100) =

f'(x) = (In x) 1x(x-1)

27. Question
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w2
If Ip = J x!? sin x dx, then the value of l1g + 90Ig is
0

.8
D. S{EJ
2

Answer

Use method of integration by parts

7d
Iig= me-sinxdx— J-z—_xm(f sinxdx)dx
o dx

T
T _

(x*°(—cos I))g - J-z 10x7(—cosx)dx
li]

[
=
=]

Il

T

Ii,= (E)m X (—0)—0x(-1)— J-EIOIQ(—-:OS x)dx

2

7d
IL,= 0+ 10(;{9[-:051':1;{— J- —_xg(fcosxdx)dx)
o dx

z z
Io= 10((1‘951111')3— J- 9xssinxdx)
4]

I,g=10 (g)g — 901,

I, +90I, = 10 (g)g

28. Question

! X

.[ 54 dx =
2 (1-x)

A =
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e
3

D.

Answer
We know that y — fjf(x)dx = _[:f(a +b—x)dx

_J’l X = 1 1+0—x i
Y= e a—o=" T ), a-a+o-0=™

J’ll—xd
= = X
y 0 y o4
J’l 1 1 g
= P X
y 0 yo4 x353
1

(=)
Y= \Ts3x53 ~ Tr2xs2/,

29. Question

. { 1 1 1 ,
lim - - ...+ is equal to
n—)x]\ln—l 2n+2 2n+n

A In EJ
3

B. In

(IVR IS

C. In

1o | W

D. In

2|

Answer

Given, lim{ L Lt 1}

n—oo V2R+1 2n+2 2Zn+n

1 1 1
= lim +

e n(2+%) ?1(2+%)+m+m

li - + ! + ot !
=lm-—y—+—=++-——
oy ] 1 2 2+1
2+ 245
n
1 1
= IIIII—Z 7
1':—-001'11:124_H

. . 1 . .
Now for easy solvation, replace lim ¥, with [, E with x and % with dx
n—oo

1
f 1 d-
N 24+x X
1]

= [log(z+ )]s
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log(2+ 1) —log(2+ 0)

log3 —log2

ul3)

()

Option A:- it’s not option A, this is clearly justified on solving.

Option B:- it's not option B, this is clearly justified on solving.
Option D:- it’s not option D, this is clearly justified on solving.

30. Question

2

The value of the integral J| 1-x° |dx is

-2
A. 4
B. 2
C.-2
D.0O

Answer
i 2 2 g
Given, _[_2|1 — x?| dx

—(1—-x%)ifx<0

] 2
J-ll—ledx+f|1—x2|dx
-2 0

f—(l— x%)dx + f(l—xz)dx

+lx—=
-2 3 0

JH(z-57)-0-0)]

I

|
—~

|
w|

Il
pr—
o)
=
|
=
P’
|
o~

0

5%

et

w

|

0
]
o’

Il

I

I
[
_I_
.

I

I

Option A: - it's not option A, this is clearly justified on solving.
Option B: - it’s not option B, this is clearly justified on solving.
Option C: - it's not option C, this is clearly justified on solving.
31. Question
w2
1 ,
J ——  dx isequal to

3
0 l+cot™ x
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A.0
B.1
C. /2
D. /4

Answer

i .-
};-: 2&(1;[ ...(1)

0 sin®x+cos®x

Use king's property y = fjf[x)dx = _[:f(a +b— x)dx

J-% sin® (g—x)
Y= o sin? (%—x)+cosg[%—x)

dx

i ]
};-: Z&dl— ...(2)

0 sin®x+cosdx
On adding eq.(1) and (2)
T T
7 sindx 7 cos3x
217 = ﬁdk’ + ﬁdk
- o SIn3x + cos3x o Sin3x+ cos3x

T

5 J’Esingx + cos?x
V= ———————dx
- o SIn3x + cos3x

T

lJ'Ed

= — X
1

r=g(§—0)
T
=3

32. Question

w2 ;
sinx
J — —  dx equalsto

5 S X + COSX

A m

B. /2
C.n/3
D. /4

Answer

Given, [/2__sinx _ ;,
0  sinx+cosx

Now, sinx = A(sinx + cosx) + Bd% (sinx + cosx)
sinx = A (sinx + cosx) + B(cosx — sinx)
Equating ‘sin x' coeff:- Equating ‘cosx'coef f: —
1=A-B 0=A+B

A-B=1
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1 1
sinx = 2 (sinx +cosx) — 2 (cosx — sinx)

21, . 1 :
5 (sinx + cosx) — 5 (cosx —sinx)
= J- dx

sinx + cosx
1]

T T
o /2 |
1/sinx + cosx 1 scosx —sinx
= — | dl' - - A dl
2\sinx + cosx 2\sinx + cosx
1] 1]

"2

1 1 . R
= EJ- 1dx -3 [log(sinx + cosx)],'?
li]
1 T 1 T
= E[x]ofr2 -5 [log(sinx + l:l:rsx)]ﬂl’{2

—1[” o] 1[1 in> + cos—) — log(sin0 + cos 0)]
=3l3 2 l:rg(sm2 cosz) 0g(sin0 + cos 0)

m 1
= ——[log(1+0) —log(0 + 1)]

4 2
= T _110-0]
4 2
T
= E_0
T
T

Option A: - it’s not option A, this is clearly justified on solving.

Option B: - it's not option B, this is clearly justified on solving.

Option C: - it's not option C, this is clearly justified on solving.

33. Question

1 ae N
Ji[sin_][ “X.! J}dx is equal to
;dx 1 1+x~

A.0
B.
C. /2
D. /4

Answer

Given, _[Oldii [sin‘l (li—;)}d;t
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2x
) dx

1
- [———l
N 2x 2 dx \1+x2
° 1_(1+x2)

1
1+ x? (1+x2)2— 2x(2x)
= J- dx
0

JaO+x2)2—ax2’ (1+x2)2

2+ 2x% — 4x?

1
1
= J- . > dx
J v.f[:l_xz)z 1+x

1

J‘ 1 2-2%
) 1—x27 14«2 X

1]

1
1 2(1-x?
ZJ’ ( ) iy
0

1—x2" 1+ x2

1
[ e
1+ x2 *

4]

2[tan™2(x)]3

2[tan™2(1) — tan™2(0)]

2E—ﬂ

2

Option A: - it’s not option A, this is clearly justified on solving.
Option B: - it's not option B, this is clearly justified on solving.
Option D: - it's not option D, this is clearly justified on solving.
34. Question

T2
J xsinx dx is equal to
0

A. /4

B. /2

C.n

D.1

Answer

Given, _[;h x sinx dx

T

/2 2 TRl Th

= xJ- sinx dx —J- lJ- sinx dx [ dx
1] 1]
1]

1]
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"2

[x (—cos I)];b —J- (—cosx)dx

[g (0)— 0] + [sinx]:b

=0 + (1-0)

=1

Option A: - it’s not option A, this is clearly justified on solving.
Option B: - it's not option B, this is clearly justified on solving.
Option C: - it's not option C, this is clearly justified on solving.
35. Question

T2
J sin 2X log tanx dx is equal to
0

A m
B.m/ 2
C.0
D. 2n

Answer
Given, fﬂb sin 2x log(tanx)dx
0 g

T
/= d
[log(tanx)J-sian dx] —J- a[log(tanx)fsinz;t dx
0
0

P
—cos2x /2 1 —Cos2x
T] — J- (seczx).T dx

[log(tanx}. T

0

= (0-0) _j-’—'fz cosx 1  —coslx dx

sinx cos®x’ 2
f
2

—C082x
oo [ S,
2sinxcosx

T2
cos2x
= J- , dx
sin 2x
4]

= f;b tan 2x dx)

- [log | sec 2;»c|]nf2
= > .

é [(log| secm| —log|sec0|)]

1
2 (log1 —log1)
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_l
=35(0-0)

=0

Option A: - it’s not option A, this is clearly justified on solving.

Option B: - it's not option B, this is clearly justified on solving.

Option D: - it's not option D, this is clearly justified on solving

36. Question

1
The value of J— dx is
5+ 3cosx

A. /4
B. n/8
C. /2
D.0

Answer

Given, f

3+3cosx

Now put, tan;—( =t

d 2 it and L-t
X=—-7 ana cosxy =
1+¢t2 1+1t2

Limits will also be changed accordingly,

From (O to m) To (0 to o)

==

J‘ 2
B l—tz) 1+ t2

p b+3 1+ (2

dt

co 1+t2 2
0 5+5t2+3-3£2 142

w2

0 2t%2+3

- OJ- i &

=Df i

- e G,

= %[tan‘l(ch) — tan"1(0)]

-3

m

4

Option B: - it's not option B, this is clearly justified on solving.
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Option C: - it’s not option C, this is clearly justified on solving.
Option D: - it's not option D, this is clearly justified on solving
37. Question

Jk@[x—EJ ljdx:
0 XJ1+x7

A-nin?2
B.-mIn 2
C.0

T
D.——In2
2

Answer

1
1+x2

dx

Given, _[Omlog (1 -|-3
Put x = tanég
dx =sec?d de
Limits also will be changed accordingly,
X=0= =0
X=00 = =2

2

/2

1
= | log(tan® + cotd)————sec?d db
J- og(tan co )1+t3112ﬁsec
0

/2
= J- log(tand + cot@)
0

1 2
Seczﬂsec g dg

/2
= J- log(tané + cotf) dé
0

/2

J’ 1 (sinﬂ 4 cos&) 6
N e cosd  siné

1]

T2

J’ | sin® @ + cos? 8 "
N e sinf cosé

1]

1
- J- log (sin B cos 8) de

1]

e
= J- log(siné cos8) ™! db

0
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/2
= —J- log(sin@ cos@) db
0

/2 "2
- J-log(sinﬂ)d8+f log(cos&)de
0 0

(Some standard notations which we need to remember)

— [—glogz — glogz]

—[~mlog2]

= mlog2

Option B: - it's not option B, this is clearly justified on solving.
Option C: - it's not option C, this is clearly justified on solving.
Option D: - it’s not option D, this is clearly justified on solving
38. Question

2a
J f(x) dx is equal to
0

a

A. EJf(x}dx
0

B.0

C. ;[f(x) dx —Z[f(ﬁa —x)dx

D. Z[f(x} dx —:ff(ﬁa —x)dx

Answer

We know that f:f(x)dx _ f:f(x)dx+ fcbf(x)dx
y= J; f(x)dx=J;f(x)dx+f F(x)dx
A= J-af(x)dx

B = J:af(x)dx

Let, t=2a-x=x=2a-t
Differentiating both side with respect to x

dax

At x =a, t=a
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Atx=2a,t=0
B — —fof(za— £)dt
Use [*f(x)dx = — [ f()dx and [ f(x)dx = [ f(D)dt

B = J-af(Za—x)dx

The finalisy =A+B

y= J-af(x)dx + J-af(Za— x)dx

39. Question
b
If f(a + b - x) = f(x), then fo(x) dxis equal to

a

b

a_bjf(b—x)dx

-

a_

-

b
bjf(b—x)dx

a

b-a

-

b
Jf(x) dx

a+b

-

b
Jf(x) dx

Answer
Given, f (a + b - x) =f(x)
at+b-x=x

a+b=2x

Now, f; xf(x)dx

b
=J-a—2i_bf(x)dx

a

_a+b

b
J-f(x) dx

a

Option A: - it’s not option A, this is clearly justified on solving.
Option B: - it's not option B, this is clearly justified on solving.
Option C: - it's not option C, this is clearly justified on solving

40. Question
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Cf 21
The value of Jtan_ [7,’J dx. is
0 l+x—x~

Al
B.O
C.-1
D. /4

Answer

1 _ x+x—1 N
y=J, tan™ (l—x(x—l]) dx

b
Use tan™? (ﬁ) =tanta+tanth

1
y= J-tan‘lx+ tan™(x — 1) dx
0

y= foltan'lx — tan‘l(l— x) dx ...(1)

Use king's property y = fjf(x)dx = _[:f(a +b— x)dx
1
y = J- tan™'(1—x) — tan™(1— (1 —x))dx
]

y= foltall_l(l— x)— tan"txdx ...(2)

On adding eq(1) and (2)

1 1

2y = J- tan™'x — tan (1 —x)dx +J- tan™}(1 —x) — tan ' xdx
0 0

2y =0

y=0

41. Question

mi'2 4+ 35 \
The value of Jlog ST ki
5 4+3cosx

A 2
B. 3/4
C.o0
D. -2

Answer

y— f;log(m) dx (1)

4+3cosx.
Use king's property y = fjf(x)dx = _[:f(a +b— x)dx

- J-%log 4+ 3sin (%— x)
0

4+3cos(g—x)

dx
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y = J-Oglog(4+3cosx) dx .(2)

4+3zinx

On adding eq.(1) and (2)

9 J’%l (4+351nx)d +J’%1 (4+3cosx)d
= og|——— |dx og| ——— | dx
Y 0 & 4+ 3cosx 0 & 4+ 3sinx

T

9 J’El (4+33111x)(4+3c05x)d
y= °E\4+3cosx/\a+3simx/ ™

2y = J-zlogl dx
0

y=0

42. Question

The value of J (x3—xcosx—ta115x—1)dx. is

-T2
A0
B.2
C.n
D.1

Answer
. /2 -
Given, [™° (x®+ xcosx + tan®x + 1) dx

w2 w2

4 m/2

- [Tl + 4 [x(sinx)]™ 1,2 J- 1.sinx dx ¢+ J- tan® x.tan? x

—m/2 —m/2 -2

+ (Jﬁ)_ﬂ2
x4’ n m -1

= [Tl # + [E (smi) - (—— (5111—))]

—iTf 2

w2

+ J- tan®x(1 + sec®x) dx + (1)__{,2

—n/2

4 T[.."IE
[x:] o + = (1)——(1)+f_r,2tanx(l+ sec2x)dx + [

HEEE

T .."' T .."'
tam2 x]™? tan x]™°
——[0)+0+[log|secx|] 1,2 > + 2 +
—m/2 —m/2

_r,ztan X.Sec ldl"‘(l)_.r;z

) ]+0+f talllJrf Jtanx.sec?x dx +[t"“‘ x] ’#2+[E_ (_E)]

w2

=0+0+0+0+m
=T
Option A: - it's not option A, this is clearly justified on solving.

Option B: - it's not option B, this is clearly justified on solving.
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Option D: - it's not option D, this is clearly justified on solving
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