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Chapter: 7. Integrals

Exercise: 7.10
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1. Find the value of j:

X

dx
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Solution: Consider the integral jo

(194

Use the fundamental theorem of integral calculus which states that “if
b

[ f(x)dx=F(x)+C then | f (x)dx = F (b)—F (a)”

Hence the integral becomes
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Therefore, |, dx = > log2
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2. Find the value of Io ,/sm¢cos $do

Solution: Consider the integral Ifa/sin¢coss¢d¢

(194

Use the fundamental theorem of integral calculus which states that “if
b
J'f(x)dx=F(x)+C then_[f(x)dx=F(b)—F(a)”

Suppose thatsing =t, so that cos¢d¢ = dt

Hence the integral becomes
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jf,/singzﬁcoss pdg = J'Ozw/sin¢ cos* g(cosgdg)

Iozm(l—sinzqﬁ)(cowdm
:I:ﬁ(l—tz)z dt
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Therefore, jo Jfsing cos T

3. Find the value of jlsin‘l( szjdx
0 1+x

Solution: Consider the integral jlsin*1 2X2 dx
0 1+Xx

Use the fundamental theorem of integral calculus which states that “if
b
[f(x)dx=F(x)+C then | f (x)dx =F (b)—F (a)”

Suppose that x = tan @, so that dx =sec® 8d&

Hence the integral becomes
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jlsinl[ szjdx=j4sinl(ﬂjsec2 0do
0 1+x 0 l+tan®6

= Fsin‘l (sin20)sec® 6do
0

= jfzesecz 0do

=[26tan 6’]? +[ 2log cos 0)]0%

T
=2 =|-log2
(4) J

T
=——log2
5 g

2X
1+Xx

2

Therefore, J'Olsin‘l( )dx =%— log 2

4, Find the value of joz x\/ X + 2dx

Solution: Consider the integral IOZ X+ X + 20X
Use the fundamental theorem of integral -calculus
b
j f(x)dx=F(x)+C then_[ f (x)dx=F(b)-F(a)”

Suppose that x+2 =t, so that dx = dt
When x=0=t=2 andwhen x=2=t=4

Hence the integral becomes

which

states that
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j X/X + 20X = )\/_dt

NG
I

2 2
=§(32—4\/§)—%(8—2\/§)
_16J§(J§+1)

15

1672 (V2 +1
Therefore, Jf X/ X + 2dX = %

5. Find the value of L?lS'szdx
+cos? X

Solution: Consider the mtegralj ﬂdx
1+cos® x

Use the fundamental theorem of integral calculus which states that “if
[f(x)dx=F(x)+C thenj x)dx =F (b)-F (a)”
Suppose thatt =cos x, so that dt = —sin xdx

When x=0=t =1 and when x=%:>t:0

Hence the integral becomes

IO’; sin x q o dt

1+ cos® X 11+t?
.0
[—tan t]l
_r
4
Therefore, FLXde=Z
0 1+cos” X 4
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6. Find the value of I m
+

: : : 2 dx
Solution: Consider the integral IO Al
X+4-x

Use the fundamental theorem of integral calculus which states that “if
If(x)dx:F( )+C then_[ x)dx=F(b)-F(a)”
Rewrite the quadratic expression x +4 — x*as

X+4—x>=—(x*—x—4
( )

12
3

Hence the integral becomes

J'Z dx _J‘Z dx
o x+4—x? o 2 2
J17 _[X 1)
2 2

log J1_7+3J— Iog[@]
17 \\17-3 Y17 +1

1 log J1_7+3XJ1_7+1
1 J17 -3 17 -1

1 log 21+ 5\/1_7J

4

Thereforej +4 2 \/i_7|og£21+j«/l_7J
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7. Find the value of J.ll#xxs
X+ 2X+

Solution: Consider the integral Ii%
X+ 2X+

Use the fundamental theorem of integral calculus which states
b

j f(x)dx=F(x)+C thenj f(x)dx=F(b)-F(a)”

Rewrite the quadratic expression x* + 2x +5as

X2+ 2x+5=(x+1)" +4

= (x+1)° +22
(x+1)

Hence the integral becomes

J~1 dx :J‘l dx
1x%+2x+5 —1(x+1)2 + 22

1
= E tan‘l X_—I_l)
2 2 )],

1. .
=—t 1
3 an™ (1)

1 dx Vs
Therefore, j_lm = §

8. Find the value of jf(l—ije“dx
X

2x?

Solution: Consider the integral LZ(% - i) 2 dx

2x°

Use the fundamental theorem of integral calculus which states
b
If(x)dx=F(x)+C then_[f(x)dx=F(b)—F(a)”

Suppose that2x =t, so that 2dx = dt

] . . e
Il
™[N

that

that

(154

1

(194

1

f

f



Infinit})" ., Sri Chaitanya
Learn | Educational Institutions

When x=1=t=2 and x=2=t=4

Hence the integral becomes

J.Z(l—inezxdx=1'|.4(E—3Jetdx
1\x 2X 22t t

2 2
Therefore, jz[l_ije“dx:e (¢-2)
1\ X 4

2 2

1

X—X)3

9. The value of the integral E u
3

dx is
X4

A) 6 B)O C)3 D)4
Solution:

1

_ X—x)3
Consider | =ﬁ %dx

Let x=sin@ = dx =cos@d@

When x=1,9=sin1(lj and when x=1,0=2
3 3 2

1
) =_[2 (sinH—sin39)3

sin’l@ sin‘ @

cos&dé
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cos0do = _[%1 ) (sine)j cosec’ 6d@
o (3) (sing)s

2

(3] sin®@sin® 0

Iﬁ (sin 6?)% (cos 49)%

T

Ii_{l)(cot 6?)2 cosec’ 6d@

Put cot@ =t = —cosec’ d0 = dt

When 0:sin‘1(%),t:2\/§ and when 0==t

0 5
sh=] o (t)edt

Thus, the correct answer is A

10. I f(x)=[ tsintdt, then f(x) is

A) cos X + XSinx B) xsinx C) xcosx D) sin x+ xcos X

Solution:

f(x) =] tsintdt

Using integration by parts, we get

f(x) =tfoxsintdt—j:{(%tjjsintdt}dt
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=[t(~cost) ], - [(~cott)dt

=[-tcost +sint]]

= —XCO0S X +5Sin X

= f'(x)= —[{x(—sin x)}+cos x]+cosx

= XSin X — COS X + COS X
= XSin x

Thus, the correct answer is B




