%} myC BSEguide.com

% A Complere guide for CREE stwaenis

CBSE Class-12 Mathematics
NCERT solution
Chapter - 7

Integrals - Exercise 7.4

Integrate the following functions in Exercises 1 to 9.

3x

v +1

1.

-

ax

3x

Ans. Let] = I
1 +1

T
Putting +° = ¢
. 4t
p— 3."-." =—
ax
= 3x° dx=dt

*. From eq. (1),

= Ztan” -+¢ usingfﬁdm = Ztan"1Z +¢
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| Sx
511 —

+

5 — Coeff. of x

- 1 ) X
| — dr=sin —
L a —x a |
1 -1 ;-:"-.T.h:
= —sin —  +c
5 3 )
5 3%
1+ 2%
- 3 )
Ans. LetI = | - dx
-1+ 2x
3 | 2 J
_ = .
=35 e and e 1)
27 1+2( %

Putting +* = ¢

_c:.f'r

Ty = :
ax

= 2xdx=dr
*. From eq. (1),

Material downloaded from myCBSEguide.com. 3/31


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

h.:ll_u

1+2¢
1

2| +1°

= 3 i

dt

1
b | e
'—-.

— +c
2 .2 — Coeff of ¢
—— 3 4on-1
= 2ﬁtan V2t +c
__ 3 -1 2
== 2ﬁtan 2x“ + ¢ Ans.
6. =
1—x
Ans. LetI= I x ax
o 1_-{-
. x? ]
= — ax
Tl x
1I- 3 i
== T QX . 1)
371-()

Putting +° = ¢

. dt

p— 3.";'" = —
oax

= 3x° dx=dt

~.From eq. (1),
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x—1

Ans. LetI = I

1

=1

-
_‘lw'x:—l

2z

v r2—1

ax

dx— |

dx — log

I
N
—~

-

aX .
ax

-

Let11: [
Tafa -1

Putting +* —1 =7

Material downloaded from myCBSEguide.com.

o+ /@ - (1)

5/31


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

= 1= %| 2ofx" —1+¢|-log
= -\|I'J::—l+%—1ng
= 1= fx" —1-log

o]
x+nfx —l‘
x+ ﬂﬂl' ‘+f where £, =

c
2

-
i

x
8 ——
Wit +a
-t i
Ans. LetI= |— dx
Cafxt+at
- x .
3 G )

Putting +° = ¢

H'I
= 3x’ =

ax
= 33’ dy=dt
*. From eq. (1),

r.;f'r

l
3
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[ dt
s +[a’]

1 N oand
=§1|:|g tHatT a7 ) |te

log [ ++fx" +a° ‘+|:

LnJ||-—l-

sec” x

x,f[tan: x+4

9.

r sec” x

Ans. LetI = | A e (i)

. Jtan: x+4
Putting tan x =1
dt
dx

—= seCTx=

= sec’ x de=dtf

*. From eq. (),

-t
I= -
Tt +4
- 1 )
iy _ i
i r‘+[’_2|‘

= log |t + 4t +['_2_'|“+.r
- log [tan x++/tan” .T+—1‘+|‘.'.
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Integrate the following functions in Exercises 10 to 18.

1
10. —=
xt+2x+ 2
A _
ns- f :L'2+2a:+2
f a:2+2x+1—|—1
= f—l dx
(z+174(1)?
= log x+1+\/['_x+1_'|‘ +(1) |+
= log Jr+1+~fx: +2x+2|+c

1
1. — .
Ox" +6x+5
- 1 ]
Ans. - - ax
0y +Hx+S5
- 1 )
| P dx
= x :~ |
9 i e
- 1 )
| — — dx
=~ 1 2x 5
0 x+2+2

[For making completing the squares]
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1, 1 )
_l " 5 = 'ﬂl'-"'l-
=9 J 1% 20
e+ |+ 2]
[ah 3 13 J
.-_|_1
1 1 473
= — ——tan +C
9 [2) -
L3 3
[ " 1 . ]. -1 -'|.'-_
= = ﬂ'."i':—tﬂ.ﬂ -
|+ a a a |
C3x+1
13 _ .
= — —tan ! 3 +c
9 2 2 |
R
1 (3x+1)
= —tan £
6 2 )
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, 1 _
- | ——=dx
Coaf—xt—6x+7
, 1
_ | = dx
) ,j—| x +6x—7T|
- 1
_ | = = d
T (6 +6x+9-9-7)
- 1
| dx

- 1 d
/ \/— (z+3)*+16 v

- [—L_—_dx
/ (4 —(2+3)°

-1 [ .T+3~':
|

Ly e

= sin +c

I| —— dx=sin
S qd—x

- 1

I’. i .:_
—\(x+3)" 16}

-

dx

Ans. | —
- .\{[_.T—l_] [x—2

)

Material downloaded from myCBSEguide.com.

10/31


http://mycbseguide.com/

@ myC BSEguide.com

% A Complere guide for CREE stwaenis

e

P oc—
]

N

]

= = P 3;1- i 1 .;a-
N—— _—
2 | { 72 |
3 3y 1Y
= loglx—=—+,] x—= | — = |+¢
> 21 12

I
-
[
i
=

|

|
+
=

|
Lo
b
+
-
T
=y

I
L
=

Material downloaded from myCBSEguide.com. 11/31


http://mycbseguide.com/

@ myC BSEguide.com

% A Complere guide for CREE stwaenis

1
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|
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b | el
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3

N—_—

-1 7

= §fl  ——+¢
J41
S
.l 2x—3 )
= &in I+|:

1 ]
ax

—bx—ax+ab

] 1 _
= | = _ — = ax
: ,fx*—x[a+.i:|+a.i:
- 1 i
| - - dx
=7 1. fa+b) [a+b)
x —xla+b)+ | — | +ab
' 002 ) 7
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- ra+s) [(a+d) —4ab| |
L2 ) [ 4 J

“a+h)

+c

= log |x—| — |+inﬁﬂa+b}Hﬁ

i F
. -

4x+1
16, ———
NI+ x—3
4x+1

Ans. Let] = | —————=
a2yt 4+ x—3

Putting 2x? +x—3=¢
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dt

ax

= dx+1=

= (4x+1) dx=dt

~. From eq. (1),

v+ 2
17. —=
v —1
- x+2
Ans. LetI = I = ax
Tadx =1
N 2]
= | . + - e
5 .II:.A- _1 -Il.-" _1 -.I
. e ) - 1
= | dx+1| dx
R N | Tafxt =1
= |— dx+2log|x+ v =1 +c ... 6]

=1
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- l"
Letl; = | = dx
Tt -1
1, 2x
S
N |

Putting »~ —1 =7
dt

= 2x= —
ax

= 2xdx=dt

[
—_
1
| =
'_.
l-t_1| £,
L= L=

—

v )

| =
£,
L

P
a3

—&
L
v

2

N

r

Putting this value in eq. (i),

A =14 2log |x++fx" =1 ‘+ c

Ax=2

_ -

18. -
1+ 2x+ 3%

I B i
Ans. LetI = |1 > 3 o, ()
“1+2x+3x
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(denominator) + B

Let numerator = A d%

i d . .
— Sx—2=AS (1+2x+37)+B

ax
(ii)

= Sx—-2=A(2+6x|+B
2A +6Ax+B

= Sx-1
Comparing coefficients of . 6A =5

Ok | L

— A=
Comparing constants,

2A+B= _?
—11

,B=

| L

On solving, we get A =

Putting the values of A and B in eq. (ii),

Sx—2=2(2+6x)—-—
. 173

Putting this value of £+ —2 in eq. (i),
[2+6x)——
3

5
I= rg*
!

1+ 2+ 35"
1

2+6x )
Now I = | - dx
14+ 2w+ 32
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Putting 14+ 2x+ 3x" =1
dr

— 2 +5.T: ——
ax

= (2+6x) dx=dt

Again12:|:l a3l dx
"l +2x+ax

- 1 )
= - ax
ST+ 2x+1

1]

Lad | =
o

| )

o
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T I 1 i 1 _1:T_
| ——— dx=—tan —
L‘:F+a‘ a a |

) 1
) 1 1 taﬂ_lfk+'§
32 V2
3 3
_1 3 tan_13x+1
32 J2
3x+1)
kil B W)

Putting values of I; and I, in eq. (iii),

11 3x+1)
tan — |+t

[E RN

I= 10gh+2x+3x2

o | L

Integrate the following functions in Exercises 19 to 23.

6x+7
19. 7T e :
Jx=5)(x—4)

Bx+7 )
ax

Ans. Let] = I . — .
S Jx=5) (= 4)

Bx+7 .
ax ... @)

- AJof —0x+20

d
Let Linear =A — (Quadratic) + B
ax

@ (¥ -9x+20)+B
18/31

= 6x+T=A"
ax
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= 6x+T7=A(2x-9)+B ...4D

= bx+7=

2Ax—9%A +B

Comparing coefficients of X. 2A=6 = A=3

Comparing constants, -9A + B = 7

On solving, we get A=3,B =34

Putting the values of A and B in eq. (ii),

6x+7=3(2x—9)+34

Putting this value of fx+ 7

-3(2x—9)+34
I= | = - d

Y -0+ 20

- 2x—9

1= 3|

in eq. (1),

Iy

1

dx+34| ———= dx

Jﬁhi—9x+zo

= I=31,+341, ... (iii)

Nowl; = |
Taxt —9x 4+ 20

dx

Putting »? — Qx4+ 20=r¢

At
— 2:'-."_9 =—

= (2x-9) dx=dt
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- 57 = 2
2
= 2\(1’ — Qo I e (iv)
_ r 1
Again I, :| = ax
T afx —=9x+ 20
] 1 _
| = = ax
- = . .-"EI'\'-.:‘- .-"9'\'.:‘-
¥ —9x+ - - = +20
i 2] 1 2]
- 1 i
| _ dx
= g 1
r—_— —_——
\ 2) 4
- 1 i
| —
- = ~ 1'\'.;* ' 1"'.;1.
XxX+—-| —| =
3) 2)
_1 9 9y 1
TOEFTITYLUT2) T2
9 5
= log I—:+«.|J.T‘ —Ox+ 20| ... (V)

Putting values of I; and I, in eq. (iii),

ﬁ S
1= 64" —9x+20+34log [r— = +~x" —9x+20|+c

v+ 2
20.

-

dv—
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x+ 2

Ans. LetI = I— dx ... (i)
Cafdy— T

d
Let Linear = A — (Quadratic) + B
ax

d
dx

= x+2=A"(4x—x |+B

= x+2=A(4-2x)+B....(D

= x+1=4A-2Ax+B

-1
Comparing coefficients of . -2A=1 = A= —
S

Comparing constants, 4A + B = 2

On solving, we get A = — .B=4
¥

Putting the values of A and B in eq. (ii),

x+2= %1['_4 -1x)+4

Putting this value of ++ 2 in eq. (1),

4-20)44
= = 3 y

I .
- = EI:II.F
\,l'[—lx—x‘
I= - | M dx+4| 1 dx
27— T afdx—t
-1
= 1= - 1—-1I: .......... (iii)
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Now I | _ dx
Sl —

Putting 4 — v =¢

::' —]'_2.-'::—_
ax

= (4-1x) dx=dt

1
o
.
-

I
b
(]
=
<
~

= 1 dr
f — (22 —4z)
1
= d
f \/—(m2—4w—|—4—4) v
= f 1 dx
|- le—2r-er]
= 1 dr
/ (2 —(z—2)?
Y
—sin IS v)
2

Putting values of I; and I, in eq. (iii),
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S o x—2
[=—nfdx—x" +4dsin ! - +c
x+ 2
21, ——
4+ 2x+3
- x+ 2 )
Ans. LetI= I ax

v +2x+3

Let Linear = A

(Quadratic) + B

ax

a

o

= x+2=A

(x"+2x+3]+B
= x+2=A(2x+2)+B....(D
— x+2=2Ax+2A+B

Comparing coefficients of X, 2A=1 = A=

b | =

Comparing constants, 2A + B = 2

B=1

| =

On solving, we get A =

Putting the values of A and B in eq. (ii),
1 Y el

x+ 2 =:[.-I+ 1)+1

Putting this value of ++ 2 in eq. (i),

(2x+2)+1

bt | =

I= | e

wf_r: +2x+3
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1- 2x+2 o 1 )
I= — | —— i+ | — dx
27 Wt +2x+3 S+ 2+ 3

= 1= —I1 | (iii)
2
- 2x+2
Now Iy = | = ax

= (2x+2) dx=dlt

- [ ——
eyt 2x+ 142

1 i
ax

( x+1_’|: +| J:_'|

= log

g+ 14y (@ + 1) + (\/5)2‘
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= log

x+1+ 2+ h’+3‘ .......... W)

Putting values of I1 and I, in eq. (iii),

1= ofx’ +2x+3 +log|x+1+x" +2x+3 |+|:

i+ 3
22—
v =2x—=5
- x+3 ) ,
Ans. LetI = |ﬁ— ax e (i)

Sy —=2x-—5

d
Let Linear = A — (Quadratic) + B
ax

d . - B
= x+3=A—|x —-2x-5|+B
EI:II:.. E.

= x+3=A(2x-2)+B ...(D

= x+3=2Ax-2JA+B

Comparing coefficients of x. 2A =1

— A=

b | =

Comparing constants, —2A + B =3

On solving, we get A= — B=4

b | =

1. .
Putting the values of A and B in eq. (ii), x+3 = ;[ 2x—2)+4

Putting this value of »+ 3 in eq. (i),
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1. .
il PO,
[= _,}[_-1+-_]+—1 _
| = dx
- x —2x-5
1 2x-2 ) -
[=—| = dx+4| — -
2t —2x—5 sy —2x-—5
=I1= @& I....... (iii)
. 2x—7
Now I4 = - ax

Iy = |E = 1Dg|z.‘|
ol
= log [x" —2x—5] . (iv)
Again 12—[ - ax
" x —2x—-5
1

Y —2x+1-1-5

1

- ax

1 v—1—.f6
— log|l—— Y

|
| [
[y
19
o
|
[a—
_I_
5
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Putting values of I; and I, in eq. (iii),

1 s el 2 x—1-./6

I= —log|x —2x—35+—Flog|——|+¢
2 J6 |x—1+4/6
Sx+3
23. ——
yx~ +4x+10

Sx+3

Ans. Let] = | —=
e +4x+10

d
Let Linear = A — (Quadratic) + B
ax

&, )]

a

ax

= Sx+3=A—(x +4x+10|+B

= Sx+3=A(2x+4)+B ... (ii)
— Sx+3=2Ax+4A+E

Comparing coefficients of . 2A=5 — A=

2 | L

Comparing constants,4A + B=3

On solving, we get A = B=-7

| =

Putting the values of A and B in eq. (ii),

Sx+3=2(2x+4)-7

a2 | L

Putting this value of 5+ 3 in eq. (1),
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5S¢ 2x+4 Lk 1 _
E-ﬂi* 0 J~.h—*+4x+10
(iii)

2x+4 e

Now; = | ——=
T olxt +4x+10

Putting »? + 4x+10=7¢
dt
ax

= 2x+4=

= (2x+4) dx=dt

w7

S A+ 446
28 /31
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(x+ 2_’]1 +(6)

:10gzc—|—2—|—\/(x—|—2)2—|—(\/6)2

= log

o+ 2+ +4x+10| .......... W)

Putting values of I; and I, in eq. (iii),

[= 5.3 +4x+10 —Tlog

:.'+2+Jx:+4x+10‘+.:

Choose the correct answer in Exercise 24 and 25.
- dx

24. | ———  equals
S+ 2x+2

(A) xtan | x+1 |+C

®) tan™ (x+1)+C

©) [x+1) tan” x+C

M) tan~' x+C

- dx
Ans. | ——
S+ 2x+2

- 1 )
= = ax
S+ 2x+1+1

= ‘. 1 7
" x+1) +(1)

tan~ (x+1)+C
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Therefore, option (B) is correct.

- o
25. I— equals
T Oy —dx

1 /9x-8)

(A) —sin |+C
9 g

:’g_,_g‘;
® —sin! 7 i
2 L9 )

1, ,/9x-8)
© —sin™ | T |+C
3 s )

1 _1(9x-8)
@ —sin”!| = |+ C
2 s )

dx

Ans. Let] = I—
T oafOy—dxT

_ 1
=
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9
1. .73
= ESIH T+C
8
1 "8x -9
= Zsin™t 22 +C
2 9

Therefore, option (B) is correct.
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