Mathematics
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oter — 7) (Integ

(Class XII)
Exercise 7.9
Question 1:
[l(.\'+l)d.\'
Answer 1:

Let/ = [ (x+1)

j-(x+ l) dx =%+x= F(x)

By second fundamental theorem of calculus, we obtain
I= F(l)—F(—l)

Question 2:
3 ]

'[—{i\'

X

Answer 2:

uu:flm-
“-X

ﬁ"“ log|x| = F(x)

By second fundamental theorem of calculus, we obtain

=log|3|-log|2| = log%
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Question 3:
f (4x* =527 +6x+9)x

Answer 3:

Let ] = f(4x‘ —5x% +6x+9 )

(4"~ 52" + 6+ 9) = 4[%}—5(2]%[%}9(*)

=x"- 5; +3x7 +9x = F(x)

By second fundamental theorem of calculus, we obtain

1=F(2)-F(1)

I= {2‘ - 5-(2) +3(2) +9(2)}-{(1)‘ -5—(2'—3+3(|)2 +9(|)}

3
=[l6—430+12+l8)—(l—2+3+9]

:I6—@+12+I8—I+§-3—9
3 3

35
=33—-—
3

- 99-35
3
64

3
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Question 4:

X

I; sin 2xdx

Answer 4:

Let/ = L* sin 2x dx

~082%
[sin 2.\'(1.\':[-~ CO:“"-]: F(x)

By second fundamental theorem of calculus, we obtain

1-#(2)-r(0)
Aol
Aol

=_;.[0_|]

b | —

Question 5:

f cos 2xdx
)
Answer 5:

i
Let/ = I3 cos 2x dx
]

-
Icos 2xdx = ( el J = F(x)
)

By second fundamental theorem of calculus, we obtain
n
= —f— 0
I F( 2) F(0)

g

[sinzt —sin 0 ]

b | —

— 1D | -

=EW—Q=0
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Question 6:

f e'dx

Answer 6:
Let] = fe"d\'
e'de=e" =F(x)
By second fundamental theorem of calculus, we obtain
I= F(S)— F(4)
5 4
=¢ —¢

=e‘(e—l)

Question 7:
E tan x dx
Answer 7:
Let/ = I': tan x dx

Ilan xdx =—log|cos x| =F(x)

By second fundamental theorem of calculus, we obtain

T n
I= F(Z] ~F(0)
|

=— Iogicosl_:- +log|cos 0|

=—log|—=|+log|l|

L
N
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Question 8:
=

j;‘ cosecx dx
;

Answer 8:
Let [/ = J‘,‘ cosecxdx
6

Icosec x dx = log/cosec x —cotx = F(x)
By second fundamental theorem of calculus, we obtain
o3[

-+ 6

= log cosec T _cotX|- log
‘ 4 4

:log;\/-z——ll—logp—\/g'

ES

n |
cosec——cot —
6 6

Question 9:

dx

Answer 9:

dx
Let ] = I—
\/l—x:

I % =sin~' x=F(x)

By second fundamental theorem of calculus, we obtain
I= F(I')—F(())
=sin "' (1)—sin ' (0)
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Question 10:

s

Answer 10:

dx

Le(1=f'|+x3

dx 4
=tan x=F(x
J.l+.\-: an” x=F(x)

By second fundamental theorem of calculus, we obtain

/= F(1)-F(0)
=tan"'(1)-tan"' (0)
=

Question 11:
‘[1 dx
0o ]

Answer 11:

Letl:f

J' de 1. |x-1
—=—log|——

x -1 2 x+1

=F(x)
By second fundamental theorem of calculus, we obtain

1=F(3)-F(2)
]

3-1
3+1
2
4

2-1

2+1

| —

l—log

l!
3

1
log —~log J

J
log ;}

log

e
T

log

l-log

—

J 9

= 1o -
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Question 12:

_(:3 cos” xdx

Answer 12:

Let/ = Lf cos” x dx

1+cos2x x sin2x 1 sin2x .
J.cos: xdx= J{ - X = > + = X+ = f(-\')

(B8]

By second fundamental theorem of calculus, we obtain

[r(5)eo]
-A[(5-557)-(o-25)]

= -[»‘-+0—0—0}
2| 2

| -

1A

Question 13:
f xdx
2 x? +1

Answer 13:

Lot T =X -
2 x° +1

: 1 ¢ 2x 1 )
J' Y+ : dx = = If :1 dx = Elog(l+x‘ )=F(x)

.‘(2
By second fundamental theorem of calculus, we obtain

1=F(3)-F(2)
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Question 14:
r2\ +3 e
) 5x° +1
Answer 14:
_t+3
let/ =
-r Sx° +I
I \+3 __J‘ 7t‘+3
5x7 +1 o Lo |
J-IO\’+|5
Sx™+1
5x° +I Sx +1
=l X i +3 [———dx
59557 41 5(,: IJ
x5 +—
5
2 3 1 N
=—log(5r +|)+§~Tlan T
J5 J5
] s 3 ,
=—log(5x* +1)+—=tan "' (\/5x
5 g( ) NG (v5v)

= ()

By second fundamental theorem of calculus, we obtain

=F(1)-F(0)
={;log(5+l)+j§tan'(\/§)}—{; log(l)+;§tan'(0)}
%log6+\/_tan "5
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Question 15:
rxe‘:dx
D
Answer 15:
lLet/ = J;xe":dr
Putx’ =t = 2x dv=dt
Asx—0.r—>0andasx > Lr—1,

;1=%£dm

Lipcyiss 1 o

5 je dr = F(r)
By second fundamental theorem of calculus, we obtain
1=F(1)-F(0)

l()

Question 16:
_ 5
) x* +4x+3

Answer 16:

Let I'= ]-—;5;' dx
%3 3

Dividing 5x” by x” + 4x + 3. we obtain

3{ 20x+15 ]f'l
= X
- X +4x+3

J‘S J‘ 20x+15
: X" +4 r+3
2[ 20x+15
; 2+4\'+3
20x+15
[=5—1. where !l = Ix sl
Y I +4x+3 )
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By

M)y
Consider /, =I 2DEH10 X

: x> +4x+8

Let 20x+15=Ai(x2 +4x+3)+B
dx

=2Ax+(4A +B)
Equating the coefficients of x and constant term, we obtain
A=10and B = -25

* 2x+4 : :
=1,=10 ,Ldr—?.Sj,L
X" +4x+3 x“+4x+3

&
Letx’ +4x+3=¢
= (2x+4)dx=dt

=1, =10[% 25 [ &
{ (x+2) -1°

1 x+2-1
=10logr-25=lo
08 [2 (g(x+2+l]]

Ji [IOIog(.\'Z +dx+ 3)]: - 25[—; log( —\'+; ):I
I

X+

3 2
=[10log15- |0log8]-—25[%10g%—%logi]

= [|0|og(5x3)—10|og(4x2)]-32’-[|og3—|og5—|og2+|og4]

2
=[10log5+10log3-10log4 - lOlog2]~“?5[log3— log5-log2+log4]

25 2 5
:[10+:‘;}log5+[—10—%—5—}log4+[lO—lzs—]l()g3+[—lO+g;-}log2

45 45 5 5
=— -— 4—-— — 2
5 log5 ) log 4 2log3»+ 2log_

45, 5 5 3

=2 "5 2%

Substituting the value of I; in (1), we obtain
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Question 17:

I‘ (2sec3 X+X + 2)dx
)

Answer 17:

n
Let/= I‘(2sec2A'+x3 +2)dx
4

N x )
J’(Zsec’x+x3 +2)dx= 2 tan x+7+2x= F(x)

By second fundamental theorem of calculus, we obtain

1=F(§]—F(o)

=ﬂ2tan;+:li[§]4 +2(%]J—(2tan0+0+0)}

, G DA
=2tan—+—+—
4 4 2
4
T X
=2+—+
2 1024

Question 18:

r(sin: X _cos? '—‘.de
) 2 2

Answer 18:
3 - e
Letl= r(sm‘ ——Cos” —)dx
) 2 2

. I 1 -
= —f Cos™ —=sin~ — |dx
2 2
= - rcos X dx
1]

Icos x dx=sinx =F(x)

By second fundamental theorem of calculus, we obtain

JE F(n)—F(O)
=sinzt —sin0
=0
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Question 19:
I 6x+3 »
) x* +4

Answer 19:

2 6x+3

Let/=| 6}—+d.\
' x4+ 4

= 3log,(.\*2 - 4)+ 5 tan ;)—

By second fundamental theorem of calculus, we obtain

I=F(2)-F(0)
-~ 2 2 1 3 -1 0
={olog(2 +4) —tan (E)]’ {3Iog(0+4)+§tan (5]}
3 -1 7» =
=3log8+—tan " 1-3logd4——tan"' 0
2 2
=3I0g8+;(3]-3log4—0
8) 3m
—'ilog( +—
“\4) 8
=3I0g2+3—n
8
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Question 20:

f( 9% M}r
xe" +sin— ki
) 4

Answer 20:

Let / = f (m“ +sin H)dx
' 4
; —CO0S ]
I[xe“ +sin —7—%](1\' =x|e'dxy— J-j ( —(i .\'J J‘e"d.\' dx + J :
4 |\ & { J

ax

e 47t '\.

=xe' - Ie dx ——CoSs —
nt 4

o o5 AL ¥

=xe' —e' ——cos—
it ’

=F(x)
By second fundamental theorem of calculus, we obtain
1=F(1)-F(0)

, \ ;
:[I.e' -é' —-J'cos:J—(O.e" —e"—»4
n
|

cosO]
1

—e—e—i(—J+]+i

a2 n
4 22

=l+—-

n n

Question 21:

Iﬁ dx
1+ x°
A =X
3
B. 2%
3
T
C. —
6
D. & equals
12
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Answer 21:
dx 5
~=tan" x=F(x
Il+x“ ( )

By second fundamental theorem of calculus, we obtain

[ F(s3)-F(1)

I+x°
=tan"' /3 ~tan'1
mom
"3 4
m
12

Hence, the correct Answer is D.

Question 22:

-

e
) 44957
AT
6
R
B. 12
C. s
24
o
D. Z equals
Answer 22: I dx _J- dx
4+9x*  J(2) +(3x)
Put 3x=t = 3dx=d!
. I dx _lJ- dt
(2 +(3x)" 37(2) +¢

1[1 _,t:l
=—|—tan " —
3|2 2
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By second fundamental theorem of calculus, we obtain

o =#(2]-r0)

: 4495

39
=ltan"[i-1]——tan "0
6 2::3
=ltan k=)
6
1l =w
= —X—
6 4
-
24

Hence, the correct Answer is C.
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