15. Integration Using Partial Fractions

Exercise 15A
1. Question

Evaluate:

i dx
YR x+2)

Answer

dx
x(x+2 ]'

let7= [

Putting L 445 (1)

x(x+2) x  x+2

Which implies A(x+2) + Bx = 1, putting x+2=0
Therefore x=-2,

And B =-0.5

Now put x=0, A= €,

From equation (1), we get

1 1 1 1 1
———=—-X-——=X
x(x+2) 2 x 2 x+2

J’ 1 d__lj’ld_ 1J' 1
x(x+2)1_2 T2 k2

1 1
=Elog|x|—iloglx+2| +c

1
= E[loglxl —loglx + 2|]+¢

L) ==+
=-lo c
2 %8Iy 2

2. Question
Evaluate:

. 2%+ 1) d
[ ———
-|.x—2-.x—3-

Answer

(2x+1)
(x4+2)(x+3) !

LetI= [

. 2x+1 A B
Puttlng m = E +E [:1)

Which implies 2x=1 = A(x-3) + B(x+2)
Now put x-3=0, x=3
2x3+1=A(0 )+B 3+2)

So B =

w1

Now put x+2=0 ,x=-2

-4+1=A(-2-3) + B(0)



S04 =

wolw

From equation (1), we get,

2x +1 3 1 +7 1
————=—X — %
(x+2)(x—3) 5 x+2 5 x-3

J- 2+l 3 1 d_+7J- 1
+2)x-3) " T8 x+ 2% 5 x =3¢

3 7
=glog|x+2| +gloglx— 3 +c

3. Question

Evaluate:

I ™

Answer

Let I = fmdx,
Puttingm= ﬁ+%{ ......... (1)

Which implies A(3-2Xx)+B(x+2)=Xx

Now put 3-2x=0

a2
Therefore, x = E

AW)+B(§+2)=§

2
5(3) -3
2/ 2
3

B p—
7
Now put x+2=0

Therefore, x=-2

A(7)+B(0)=-2
L2
7

Now From equation (1) we get

X -2 1 +3 1
=—x =X
(x+2)(3—2x) 7 "x+2 7 3—2x

J- X d__—:zJ- 1 d_+3J- iy
x+2G-20" "7 Jx 277 )3

_21 I'+2I+3 11 [3 —2x| +
=~ loglx 7;>«<_20g x|+¢

_21 I'+2I+3 11 [3 —2x| +
=~ loglx 7;>«<_20g x|+¢

—2 3
=7loglx+2| —ﬁlogl3—2x|+c



4. Question
Evaluate:

‘ ax
Yx({x-2)(x-4)

Answer
dx
Letl= fx(x—Z](x—el-]’
. 1 A B c
Putting D) ;+E + e (1)

Which implies,
A(X-2)(x-4)+Bx(x-4)+Cx(x-2)=1
Now put x-2=0

Therefore, x=2
A(0)+Bx2(2-4)+C(0)=1
Bx2(-2)=1

B=—-
4

Now put x-4=0
Therefore, x=4
A(0)+Bx(0)+Cx4(4-2)=1
Cx4(2)=1

C==
8

Now put x=0
A(0-2)(0-4)+B(0)+C(0)=1

A==
8

Now From equation (1) we get

1 1 1 1 1 +l 1
= -_X———X —X
x(x—2)(x—4) 8 x 4 x—2 8 x—4

f dx ‘lfld' lf 1 d'+lf 1 i
a—2)(x—4) 8)x™ a)x—2%Tg)x—a™

—ll [x] 1l |x 2|+ll [x — 4| +
= gloglx| - 7loglx gloglx c

5. Question
Evaluate:

. (2% = 1) d
Lx—lﬂx—21x—3=x

Answer

(2x-1)

Let I = f(x—l](x+2](x—3]



: (2x-1) -4 B, C
Putting T Ty X_1+X+2+X_a.......(l)

Which implies,
A(X+2)(x-2)+B(x-1)(x-3)+C(x-1)(x+2)=2x-1
Now put x+2=0

Therefore, x=-2
A(0)+B(-2-1)(-2-3)+C(0)=2x-2-1
B(-3)(-5)=-5

B=—=
3

Now put x-3=0
Therefore, x=3

A(0)+B(0)+C(2)(5)=5

C==
2

Now put x-1=0
Therefore, x=1

A(3)(-2)+B(0)+C(0)=1

A=——
6

Now From equation (1) we get,

(2x — 1) -1 o1 1 o1 1 01
= —x —=X — X
(x —1)(x+2)(x —3) 6 x—1 3 x+2 2 x-3

(2x —1) d=—_1f 1 1f 1 d'+lf 1
G-Dx+20x-3" " 6 Jx— 1 T3y 2 T2 3™

-1 1 1
=?loglx— 1| —510g|x+2| +Elog|x— 3|+¢

6. Question

Evaluate:
Answer
Let] = [—23)

(x2-1)(2x+3)

(x+1)(2x+3)  x—-1  x+1  2x+3

Putting —(x_l](zx_aj =2 45 < (1)

Which implies,
A(x+1)(2x+3)+B(x-1)(2x+3)+C(x-1)(x+1)=2x-3
Now put x+1=0

Therefore, x=-1

A(0)+B(-1-1)(-2+3)+C(0)=-2-3



B=—=
2

Now put x-1=0
Therefore, x=1
A(2)(2+3)+B(0)+C(0)=-1

1

A=——
10

Now put 2x+3=0

a2
Therefore, x = -3

A(O)+B(O)+C(_?3—1)(_?3+ 1):2(_73)—3

-5 -1
CHIE)=-3-3

24

C:
5

.Now From equation (1) we get,

(2x — 3) -1 1 5 1 24 1
= —x +-x ——x
(x2—1)(2x+3) 10 x—-1 2 x+1 5 2x+3
(2x — 3) _ _1f 1 _+5f 1 240 1
Z—D2x+3) T 10172 x5+ 1Y T ) 3™

—1l Ix 1|+51 1 2410g|2x+3|+
=7p loslx 5 loglx c > C

1 |x 1|+51 lx + 1] 12, |2x + 3| +
= 1o lo8lx 5 loglx ¢ logl2x c

7. Question

Evaluate:
i :l2x—5= dx
xT-x-2)
Answer
_ (2x+5) . (2x+5)
Let ] = f(xz_x_zjd;t = _[7@(_2](“1] dx
. (2x+5) A | B
Putting il — 12 LT (1)
Which implies,

A(X+1)+B(x-2)=2x+5
Now put x+1=0
Therefore, x=-1
A(0)+B(-1-2)=3

B=-1

Now put x-2=0

Therefore, x=2



A(2+1)+B(0)=2%x2+5=9
A=3
Now From equation (1) we get,

(2x+5) 3 -1
(x—2)(x+1) x—2 x+1

(2x+5) [ 3 -1
(x—Z)(erl)dl_ J-x—2+fx+l

=3log|lx — 2| —loglx+ 1|+ ¢

8. Question
Evaluate:

Ax® +5x +3)
| ————x
xS +3x+ 2|

Answer

2= P o
Letj— (G2#5x43) o pafidxedezent g ¢ afi3ve2 o 2x+1
= (ar? +32+2) I (x? +3x+2) d f(xZ+SX+23d + f(x2+3x+2]

2x+1
(x2+3x+2)

Which implies I = [dx + [

Therefore, I=x+14

2x+1
(x2+3x+2)

Where, |;=/

. (2x+1) A | B
Putting ey i e (1)

Which implies,
A(x+2)+B(x+1)=2x+1
Now put x+2=0
Therefore, x=-2
A(0)+B(-1)=-4+1

B=3

Now put x+1=0
Therefore, x=-1
A(-142)+B(0)=-2+1
A=-1

Now From equation (1) we get,

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

(2x+1) J’ 1 d”“f 3 .
(x+ 1)(x +2) X = 1 x+2
=—loglx + 1| + 3loglx + 2| +¢

9. Question

Evaluate:



Answer

Let = fx2+1dx

2.1

1=f(1+ 2 )dx

x2—1
- 1 -
I=J-d;t+2J-x2_ld;t
= x+2 x4 |I_1+
= Y o —
* 2 BT ¢
I=x+1 |1_1+
= X (4] C
gl’+l

10. Question

Evaluate:

[—X dx
Tlxt -4

Answer

Let] = | x:dx

xZ_
I f+ Sl
=|x X
x2—4

f—f-d-+f Y
= | xdx+ | F—dx

_xz 4x i
‘E+f(x—z)(x+z) X

4x

Letl, = f—(x—zj(xu]dl

So
xz
1=+
Therefore I, = fx:—:dx

Putting x2-4=t

2xdx = dt
; 5 dt
1 t

I, =2log|x* — 4| + ¢

Putting the value of I in |,
1'2

I= E+ 2log|x* —4| +¢

11. Question

Evaluate:



3 +4x-x7)

—— X
-';x—2=;x—1=

Answer

3+dx—x?
Let] = f(x+2](x—l]dl

=J-(—1+%)dx

d Ex+1 e+l
f S R Teamyy

bx+1

L= a5 n®

Sx+1 A B

PUt D~ @) | D)

A(x-1)+B(x+2)=5x+1

Now put x-1=0

Therefore, x=1
A(0)+B(1+4+2)=5+1=6

B=2

Now put x+2=0

Therefore, x=-2
A(-2-1)+B(0)=5x%(-2)+1

A=3

Now From equation (1) we get,

fbx+1 _ 3 2
Gr2-1 G+2) G-D

Ex+1
Groa-D% f( +z)d”zf(

3loglx + 2|+ 2loglx — 1| + ¢

Therefore,
I= —x+3log|x+ 2|+ 2log|x— 1|+ ¢
12. Question

Evaluate:

. x?
—— X
-';x—1=;x—2=

Answer
2

X ~
et = e @

= J-{(x+ 3)+%}d1



x? 7x—6

=—+3x+ | ——=—-=d
2 T ) G- ™
1.2
=?+3x+11........(1)
Where,
; J‘ 7x — 6 i
S NI T b
x—6 A B
Puttlngm E“FE .......... (2)

A(x-2)+B(x-1)=7x-6

Now put x-2=0

Therefore, x=2
A(0)+B(2-1)=7%x2-6

B=8

Now put x-1=0

Therefore, x=1
A(1-2)+B(0)=7-6=1

A=-1

Now From equation (2) we get,

7x —6 -1 N 8
(x—1(x—2) x—1 x—2

J-(;tji);lé_z)d —J-xildx+8fxi2dx

= —log|lx — 1| + 8log|x—2| + ¢

Now From equation (1) we get,

l.2
I= E+ 3x —log|x — 1| + 8log|lx — 2| +¢
13. Question
Evaluate:

Jx—-x -2
| —————dx
T 1-x7)

Answer

Let ] = f( _X_J]d;t

=J-—xdx+(—2)fl

—x? | 1+x+
=——log|——|+c
2 Ii—%



= l_I|+
Ty T T T

14. Question
Evaluate:

|2x +1)

—_—x
(4 —-3x—-x"

Answer

2x+1

Letl = IEI:E;:;E

2x +1 i
1—E+r0™

2x+1 A B
Puttlngm= — t— (1)

1-x  4+x
A(4+x)+B(1-x)=2x+1
Now put 1-x=0
Therefore, x=1

A(5)+B(0)=3

A==
5

Now put 4+x=0
Therefore, x=-4
A(0)+B(5)=-8+1=-7

B—?
5

Now From equation (1) we get,

2x +1 3 1 +—7 1
——————=—X — x
(1—-x)(4+x) 5 1—-x 5 4+x

J’ 2+l 3J’ R S U
(1-x)(&+x) 5 1—x™ "5 Ja ™

-3 7
=?Iog|l— xl—glog|4+ x|+ ¢

1
= —E[BIogll— x|+ 7log|4+ x|]1+ ¢

15. Question
Evaluate:

'I#D.x
*(x* +1)(x* +3]

Answer
Put x2=t

2xdx=dt

|ases- 2] (G50



L logl1 +tl — logl3+ ] + ¢ = ~1 |1+r+
219 °9 B Ery
lz 1+x2+
2093 2| €

16. Question
Evaluate:

Cos X

—_ dx
Y |Cos X —Cos X -2

Answer

CO5X

letI= [

(1+sinx)(2 +sinx)
Putting t=sin x

dt=cos x dx

dt
jz[(1+r)(2+r)’

A B

. 1
Now putting, m = m—i_;: T (l)

A(2+t)+B(1+t)=1

Now put t+1=0

Therefore, t=-1
A(2-1)+B(0)=1

A=1

Now put t+2=0

Therefore, t=-2
A(0)+B(-2+1)=1

B=-1

Now From equation (1) we get,

1 1 . -1
(1+0(2+t) 1+t 2+t

[t ata [t
(1+0)(2+t)  J 1+t 2+t

=log|l+t| —loglt+ 2|+ ¢

] t+ l| .

=log|—=| +¢c

92

So,

; COSX dx <1 |sinx+1 N
) (1 +sinx) (2 + sinx) R )

17. Question
Evaluate:

. serc’ x dx
| (2+tanx)(3+tanx)




Answer

Let ] — j- sec®x

(2+tanx)(3+tanx) x
Putting t=tanx

dt=secZxdx

dt
£I=J-(2+r)(3+r)’

A

. 1
Now putting, GG ;:-Fm e

A(3+t)+B(2+t)=1

Now put t+2=0

Therefore, t=-2
A(3-2)+B(0)=1

A=1

Now put t+3=0

Therefore, t=-3
A(0)+B(2-3)=1

B=-1

Now From equation (1) we get,

1 1 . -1
2+0(3+t) 2+t 3+t

B

(1)

[t amta [t
2+0B3+t)  J2+t 3+t

=log|2+t| —loglt + 3|+ ¢

z H2|+
=log|—=|+¢
953

So,

sec’x

I: d —
(2 + tanx)(3 + tanx) *

18. Question
Evaluate:

Sin X COS X
S lcostx —cos X -2

Answer

Let | — SINX COSX
I fcoszx—cosx—E dx

Putting t=cos x
dt=-sin x dx

. (—di)t

Iog|

tanx + 2

— |+
tanx + 3

~ tdt
t?—t—z_’_f(t+ D(E—2)

C



. -t A B
Now putting, m = E-FE vorvee e (1)

A(t-2)+B(t+1)=-t
Now put t-2=0
Therefore, t=2
A(0)+B(2+1)=-2

B—z
T3

Now put t+1=0
Therefore, t=-1
A(-1-2)+B(0)=1

A—l
T3

Now From equation (1) we get,

—t -1 1 2 1

(trD(—2) 3 t+l1 3 t-2
J‘ —t dr—_lf 1 ZJ’ 1
(t+1)(t—2) 3 Jt+1 3)t-2

-1 2
=?loglt+ 1] —gloglt—zl +c

So,

I J’ Sinx cosx i _11 cosx+ 1| 21 cose 2] +
) cos?x —cosx — 2 x = 3 ogicosx 3 og|cosx c

19. Question
Evaluate:
o

———dx
Y lett +5e" +6)

Answer

Let ] = dex

e?*+5e8+6
Putting t=eX

dt=eX dx

I_J‘ dt
) (t2+5t+6)°

. 1 A B
Now putting, m =1 + PYPEEEE R [:1)

A(3+t)+B(2+t)=1
Now put t+2=0
Therefore, t=-2
A(3-2)+B(0)=1
A=1



Now put t+3=0

Therefore, t=-3
A(0)+B(2-3)=1

B=-1

Now From equation (1) we get,

1 1 . -1
2+0(3+t) 2+t 3+t

[t amta [t
2+0B3+t)  J2+t 3+t

=log|2+t| —loglt + 3|+ ¢

z |r+z+
=log|—=|+¢
973

20. Question
Evaluate:
o

f——  dx
e me —e 3

Answer
e* .

Let= feax_ggzx_gr+3 dx
Putting t=e*
dt=e* dx
I J’ dt J’ dt

) (E-3c2—t+3) ) ()(t—-3)—(t—-3)

. 1 B c

Now putting, m =1 + Py + Tg

A(t+1)(t-3)+B(t-1)(t-3)+C(t-1)(t+1)=1
Now put t+1=0

Therefore, t=-1
A(0)+B(-1-1)(-1-3)+C(0)=1
B(-2)(-4)=1

B=~
8

Now put t-1=0

Therefore, t=1

A(1+1)(1-3)+B(0)+C(0)=1

L1
4

Now put t-3=0

Therefore, t=3

J‘ dt
(2 —1)(t—3)
(1)



A(0)+B(0)+C(3-1)(3+1)=1

Cl
8

Now From equation (1) we get,

1 -1 o1 1 1 11
=—X——+ =X =X
(t—-D(+1)(t-3) 4 t—-1 8 t+1 8 t—3

1 11 1701 1( 1
J-(t—l)(t—ir1)(t—3)_TJ-t—l+§J-t+l+§ t—-3

-1 1 1
=Tloglt— 1| +§loglt+ 1| +§loglt—3| +c

e* -1 1 1
J- dx=Tlog|ex— 1|+§10glex+1|+§loglex—3|+c

e3x — 3e2¥ —ex + 3
21. Question
Evaluate:

2log x _dx

: X|_2:Iogx=" —logx -3

Answer

Let ] — j- 2logx

x[2(logx)*—logx—3]

Putting t=log x

dt=dx/x

I 2tdt

)tz -t-3)°

Now putting,L A 42 (D

(2t2—t—3) T 2t-3 | t+1
A(t+1)+B(2t-3)=2t
Now put 2t-3=0
Therefore, t =§

A(3+ l)—l—Bl:O) 2 > 3
— = ¥ — =
2 2

A=—
5

Now put t+1=0
Therefore, t=-1

A(0)+B(-2-3)=-2

B=-
5

Now From equation (1) we get,

2t 6 1 +2 1
= = X =X
(2t2—t—-3) 5 2t—3 5 t+1




[ae—rni=s)amst+s) i1
(2t2—r—3) 5] 2t—3 c ) r+1

6. |6 log (2t—3

=—og—xM| _10g|10g1+1|+c
5 5

f 2logx ¢—31|m _ 3|+21” s
x[2(logx)? — logx — 3] A = plogl=togx ¢ logllogx c

22. Question
Evaluate:

. cosec’x

—ox
S {1-cot’ x|

Answer

cosectx

Let] = fm
Putting t=cot x

dt=-cosec?xdx

J-(l—r2 J-(l_rz

- I 1+ cotx|
—_—— O -

2 %911 = cotx
23. Question
Evaluate:

i sec” x
Yt x + dtanx|

Answer

z
LetI= [ sec™x

(tan®x+4tanx)

Puttlng t=tan x

dt=sec2xdx
I J' dt J’ dt
Now putting, _ 1 _ 4, BC (1)

He2+a) £ Rea
A(t2+4)+(Bt + C)t=1
Putting t=0,
A(0+4)x B(0)=1

A==
4

By equating the coefficients of t2 and constant here,

A+B=0

1+B 0
2 =



B 160
=-—3.C=

Now From equation (1) we get,
J’ 1 it 1J’dt IJ’ t it
t(t2+4) 4l t 4lez+4

—lI t L 11 (t*+4) +
—409' 4:»:2(:-g c

1 1
= Elog tanx — glog(fanzx +4)+c

41. Question

i ox
Sx?-1)

Answer

dx

x3—1

Letf:f

1 1 A Bx+C

J(B_l_ (X—l](xz+x+l]_x—1 laxal

Put

(1)

A(x?+x+1)+(Bx+C)(x-1)=1
Now putting x-1=0
X=1

A(1+1+1)+0=1
4 1
-3
By equating the coefficient of x2 and constant term, A+B=0
! +B=0
3 =

5 1
3

A-C=1

c -2
T3

From the equation(1), we get,
_1 2
L 1t 373
(x—1)(x2+x+1) 3 x—1 x2+x+1

— 1 d -
L_fu—lﬂﬂ+x+l)x

lf 1 1f L Zf L
BV T Ry IR R Y R




Lol 1] 1J~2x+1—1d_ :zJ- L
309 6) irx+1 0 T3 2 a1

Lol 1] 1J- 2% + 1 d_+1J- L ZJ' "
309 6) T x+ 1 o) vt x+1 0 T3 e a1

Put t=x2+x+1

dt=(2x+1)dx

I—ll — 1| 1J’dr+(1 Z)J’ dx
B 6]t "\6 3/)xzrx+1

1I X —1] 1l t+(1—4”’ dx
SR e e (Y ()
X X37\2 2
lI [x —1] lI [x*+x+1] ! ! t ‘1l+1'f2+
=—10g|X — ——i0g|Xx X — =X an C
39 69 2" V3/2 J3/2
1I |x — 1] 1I [x?+x+1| lr ‘12x+1+
=—-log|lx — 1| —=log|x X ——tan c
309 679 NE] V3
42. Question
. Ox
Answer
dx
Letf:fx3+1
PUt 1 1 A Bx+C (1)

X1 (ot 1)(x2 —x+1) T il Pl
A(x2-x+1)+(Bx+C)(x+1)=1
Now putting x+1=0
X=-1
A(1+1+1)+C(0)=1
a-1
3

By equating the coefficient of x2 and constant term, A+B=0

1
§+B=
B _1L
3
A+C+=1
1
§+C=
C=1—1
3
c.2
3

From the equation(1), we get,

1



1 p
1 1 1 —3x¥t3

==X -
(x+1)(x2—x+1) 3 x+1 x2—-x+1

— 1 d -
L_f&+1ﬂﬂ—x+l)x

1J- 1 1J- x d_+2J- L
BEY T Ry TP R Y R

Lol 1] 1J~2x—1+1d_+zj- L
309 6) vi—x+1 T3 a1 ™

Lol 1] 1J- -1 1J- 1 d_+2J- 1
309 6) v —x+ 1 e i +1 T3 e —x+1

L loglx + 11— loglx® — x + 1] — - x —~tan-1* /2
=—log|x ——log|x-—x ——X an c
3'°9 69 2" V32 V3/2
L) |x + 1] L) |x%—x+ 1] + L2
—30g;t 60g;t X 73 an 73 c
24. Question
Evaluate:
sin 2x
S{l+sin X 2+s5inx)
Answer
Let ] — j- sin2x
- (1+sinx)(2+sinx)
Putting t=sin x
dt=cos x dx
R - —
S (a+0(2+1)
Now putting, . S Y

(1+£)(2+8) 1+t 2+t
A(2+t)+B(1+t)=2t
Now put t+2=0
Therefore, t=-2
A(0)+B(1-2)=-4
B=4
Now put t+1=0
Therefore, t=-1
A(2-)+B(0)=-2
A=-2
Now from equation (1), we get,

2t -2 . 4
(1+0)(2+t) 1+t 2+t

f 2t dt = zf L dt+4f L dt
(1+0)(2+t) 1+t 2+t




=4log|2+t| —2logl1 +t| + ¢
So,

sin 2x d
X =
(1+sinx)(2+ sinx)

4logl2 +t| —2logl1 +t| +¢

25. Question
Evaluate:

E—g'x
e'le” -1

Answer

e*

e

let/= [

Putting t=e*

dt=eXdx

- J-t(rd—t D

Now putting,

A B

==+ —.....(1)

t(t 1) ¢t t-1

A(t-1)+Bt=1

Now put t-1=0

Therefore, t=1

A(0)+B(1) =

B=1

Now put t=0

A(0-1)+B(0)=1

A=-1

Now From equation (1) we get,

1 -1 1

= —+
tt—-1) t t—1

ft(r—l) f dt + —df

—logt +loglt — 1| +¢

t—1
=log|—| +c

X

= log +c

43. Question

i ox
Tx+1F (x* +1)

Answer

dx

Let] = j‘(Jc'z+1](x+1]2



1 A B Cx+D

24+1)(a+1)2 x4+l (x+1)2 0 X241

(1)

A(X+1)(x2+1)+B(x%2+1)+(Cx+D)(x+1)2=1
Put x+1=0
X=-1

A(0)+B(1+1)+0=1

B 1
)
By equating the coefficient of x2 and constant term, A+C=0

A+B+2C=0...... (2)

A+20=—........(3
. 3)

A+B+D=1

Solving (2) and (3),we get,

1
1 1 1 1 1 —3x+0
==X +=x +
(x2+D(x+1)2 2 x+1 2 (x+1)2 x2+1

J- 1 d__lJ’ 1 d_+1J- L 1J- x
D+ 102 T2y 1Y T2 Gr 2™ T2 1™

1
_ -2
] 4log|1 +1]+¢c

1I lx + 1] 1
= — i — =X
5 t0gIx 2

26. Question
Evaluate:

|- ox
S x| xt -1
Answer

dx i
Let] = fmdl
Putting t=x*

dt=4x3dx

I_J’ x3dx 1 J’ dt
B N R
A B

(1)

1 —
tHe—1) t -1

Now putting,

A(t-1)+Bt=1
Now put t-1=0
Therefore, t=1
A(0)+B(1) =1
B=1

Now put t=0
A(0-1)+B(0)=1



A=-1
Now From equation (1) we get,

1 -1 1

-1t Tt-1
lJ- ! dt = 1J-1dt+1J- ! dt
4) t(t—1) 4]t 4)t-1

11 t4—11 [t —1] +
= —logt +log c

1 1
= —Elogx“ +Elog|x“ -1l +c

1
= —log|x| +110glx"‘ —1|+c

44. Question

17

ll—._ﬁ'x
2x + 1) x* +4)
Answer
17
Let I = f{?x+l](xz+4-]
17 A Bx+C (1)

(2X+1](x2+4-]_ 2%+l SEga
A(X2+4)+(Bx+C)(2x+1) =17

Put 2x+1=0

By equating the coefficient of x2 and constant term,
A+2B=0

4+2B=0

B=-2

4A+C=17

4x4+C=17

C=1

From the equation(1), we get,

17 4 _+—2x+1
(2x+1)(x2+4) 2x+1 x2+4

f v d-—4f L & zf 2x d-+f L i
2x+ a2+ = a1 ™ 2rat T ez ™




4log|2x + 1| 1 X
=—————— —loglx* + 4| +-tan™' - +
5 oglx | > an > c
2 1 —lx
= 2log|2x + 1| —log|x~* + 4| +§tan E+ C

27. Question
Evaluate:

_{1-x%) p
-'x:1—2x= *

Answer

_ (e P i A ORI
Let] = f x(2x—1) dx = f(2+x(2x—l] dx = fzd

1 1 log|2x—1]

= Sx+ox——"———L....(1)

Where I, = fx(zi_ljdx ........ (2)

. 1
Now putting, D x + —)

A(2x-1)+Bx=1

Putting 2x-1=0

X==
2

4(0)+ B G) -1
B=2

Putting x=0,
A(0-1)+B(0)=1
A=-1

From equation (2), we get,

1 l+ 2
x(2x—1)  x 2x—1

J-l(Z;t—l) J- dx+2
2logl2x —1
—loglxl+L+c
2
=log|2x — 1| —logx + ¢

From equation (1),

; 1 +1
==X
2

1 3
=§x 2 log|l —2x| + log|x| + ¢

log|2x — 1| —

45. Question

-

log|2x — 1| + logx+ ¢

+/

x
x(2x-1)

dx

—J

x(2x-1) X



. ox
|

Answer
dx
LetI = | g
1 1 i+i_..........(l)

(X2 +2)(x2+4) - (E+2)(t+4) T tez | t+a
A(t+4)+B(t+2) =1
Put t+4=0
t=-4

A(0)+B(-4+2)=1

B=—=
2

Put t+2=0
t=-2
A(-2+4)+B(0)=1

A=
2
From equation(1l),we get,

1 1 1 1 1
— = —x —=x
(t+2)(t+4) 2 t+2 2 t+4

f 1 d__lf L lf L
2+ +a) 0 2) r+2™ 2] 21 a™

1 lt L, x 1 1r ‘1x+
=—X—tan~ " —=——-xX-tan" " -+¢
2 42 V2 22 2
1r X lt _1x+
=—tan —=——-tan" "=-+¢c¢
4 V2 4 2

28. Question
Evaluate:
. lxt e x+1)
_— X
x+2)(x+1)
Answer
Let ] = J’ﬁ

T (xt)+1)?

2

Now putting, Xt 4 5 < (1)

(x+2)(x+1)2 - (x+2)  (x+1)  (x+1)277 7777
A(x+1)2+B(x+2)(x+1)+C(x+2)=x2+x+1

Now put x+1=0

Therefore, x=-1

A(0)+B(0)+C(-1+2) =1-1+1=1

C=1



Now put x+2=0

Therefore, x=-2
A(-2+1)%2+B(0)+C(0) =4-2+1=3
A=3

Equating the coefficient of x2,A+B=1
3+B=1

B=-2

Form equation (1),we get,

x4+ x+1 R 2 1
GrDa+1)? (x+2) G+D Gx+1)2

So,

J‘ ¥ 4+x+1 d__J‘ i J‘ 2 d_+J‘ 1 i
G+26+ 102 T )+ Y T G ) G2
— 3loglx +2| — 2loglx + 1] — ——+

= 3log|x oglx 1.t ¢

46. Question

[ ]

x°+1

(x* + 4)(x% +25)

dx

Answer

Let j. _ J" x%41

(2% +4)(x® +25)

Putting xT+1 t+1 4 B (1)

(x2 +4)(x2+25) - (t+4)(t+25) = 44 | ppz5TTTTTTT
Where t=x2

(A+B)t+(25A+4B)=t+1

25A+4B=1........... (2)
Solving equation (1)and(2), we get,
4="Lanap=2
- an =3
Now,
t+1 -1 1 N 8 1
(t+4)(t+25) 7 t+4 7 t+25

xT+1 -1 1 +8 1
=— X =X
(x2+4)(x2+25) 7 x2+4 7 x%2+4+25

J‘ x*+1 i —1J‘ 1 d_+8J' 1 .
2+az+25) 0 7 Jez+v 2™ T 7 ™

= —%x%ran‘lg)+§x%tan‘l G)Jrc



= —1—14tan 1(;)+%mn 1(§)+c

29. Question
Evaluate:
|2x + 9] e

x+ 2 x-3)

Answer

2x+9

LetI= f(x+2](x—3]2

2x+9 _ 4 B c
(x+2)(x-3)2  (x+2) | (x-3) @ (x-3)2

Now putting, (1)

A(x-3)2+B(x+2)(x-3)+C(x+2)=2x+9
Now put x-3=0

Therefore, x=3

A(0)+B(0)+C(3+2) =6+9=15

C=3

Now put x+2=0

Therefore, x=-2

A(-2-3)2+B(0)+C(0) = -4+9=5

A==
5

Equating the coefficient of x2,we get,

A+B=0

1+B 0
z =

B=—=
5

From equation (1), we get,

249 11 1 1 3
+2)(x—3)2 5 (x+2) 5 (x-3) (x-3)?

2x +9 1
Gr2—32™ J-(;t+2) f( dx”f(x—e;)zdl

1
——loglx +2|—— oglx — 3|——3+ c

47. Question

i ax
Tlet-1)

Answer
putting t=e*-1
eX=t+1

dt= eX dx



dt

E‘x=

dx

d
t+1

1 A BtC
t(1+t]t2 T e g2 T (1)

A(t?)+(Bt+C)(t+1)=1

Put t+1=0

t=-1

A=1

Equating coefficients
A+B=0

1+B=0

B=-1

C=1

From equation (1),we get,

1 1 +—r+1
(1+0t2 t+1 t2

1 i 1 g £ 1GE
f(1+t)r2 E_J-t+1t_ e Bl

1 1
=10g|f+ 1|—J-Edf+ f_zdt

1
=log|t + 1| — logl|t| — n +c

1
J-mdx=log|e | —logle —1|—€x_1+c

48. Question

|- ax
x| ET+1)

Answer

dx
x(x3+1)

let/= [

Put t=x>

dt=5x%dx

J‘ dt _1J‘ dt _1J’ dt
(5x*) " 5J)x5(t+1) 5J)t(t+1)

x(t+ 1)

1 A B

(1)

tHt+1)  t 41

Putting

A(t+1)+Bt=1
Now put t+1=0
t=-1



A(0)+B(-1)=1
B=-1
Now put t=0
A(0+1)+B(0)=1
A=1

1 1 1

t(t+1) t t+1

J-t(f+ 0 f dt‘fmdf

=logt—log|lt+ 1|+ ¢

Eog| |+c

J’ dx _lJ' dt _1E

xe+1) 5+ 59
1 -

= logx —glog|x°+ 1|+¢

30. Question
Evaluate:

. X +1)
|.7ﬂ.x
x =1 (x+3)

Answer

x4 )
Let] = fmdk

2z
Now putting, e o _ 4 5 <

A(X-1)2+B(x+3)(x-1)+C(x+3)=x%+1
Now put x-1=0

Therefore, x=1

A(0)+B(0)+C(4) =
o1
T2

Now put x+3=0

Therefore, x=-3

A(-3-1)24B(0)+C(0) =9+1=10

A==
8

By equating the coefficient of x2, we get, A+B=1

5+B 1
3 =

3153
-7 8 8

+3)(x-1)2 ~ (x+3)  (x-1) (x-1)2777

(1)



From equation (1), we get,

xZ+1 5 1 3 1 1
x+3)(x—2)° 8 (x+3) 8 (x-2) (x-2)7

(x+13)£:'1—2)2 J-(l+3) J-( J-(;t—z)?

5
=§lﬂg|l+3| —10gl I m-'-ﬂ

31. Question
Evaluate:

. x4 o

Answer

x2+1
Let] = [ dx
xX*+1 4 B c (1)

Now putting, eE e e

A(x-1)24+B(x-3)(x-1)+C(x-3)=x2+1
Putting x-1=0,

X=1

A(0)+B(0)+C(1-3)=1+1

C=-1

Putting x-3=0,

X=3

A(3-1)2+B(0)+C(0)=9+1
A(4)=10

A5
2

Equating the coefficient of x2

A+B=1
5+B 1
> -
P 5 -3
B 2 2

From(|)fx—“dx=_j_d ——f—d _J‘

(x—3Nx—1)*

1]2
5I |x — 3| 31 [x —1] + ! +C
—Zﬂ'gl Zogx r—1

49. Question

i ox
s x| xT+1)

Answer



dx
x(x®+1)

let7= [

Put t=x%

dt=6x3dx

f (60;;) =%fx5(fi 1)%]:@? 1)

x(t+ 1)

A B

=-+— .. ....(1

(t+1) t  f+1

A(t+1)+Bt=1
Now put t+1=0
t=-1
A(0)+B(-1)=1
B=-1

Now put t=0
A(0+1)+B(0)=1
A=1

1 11
t{t+1) t t+1

J-t(f+ 0 f dt‘fmdf

=logt—log|lt+ 1|+ ¢

X

J' dx _lJ' dt —1I

x(x6+1) 6Jtt+1) 6 °9
1

= Iogx—gloglxﬁJr 1l+¢

32. Question
Evaluate:

[x* +x+1)
— dx
Tlx 2 X +1)

Answer

22 4x41

et = [ e

2% +x+1 A Bx+C

Now putting,

(x+2)(x2+1)  (x+2)  (x%+1)
A(X24+1)+(Bx+C)(x+2) = x24+x+1
AX2+A+Bx2+Cx+2Bx+2C = x2+x+1
(A+B)x2+(C+2B)x+(A+2C) = x2+x+1

Equating coefficients A+B=1....... (i)

6

x¢+1

|+



A=1-2C...... (i)

x2+x+1 J‘ Bx+cd
(x+2)(x2+1) (x +2) (x2+ 1)
J‘ 1 d-+1 2x+1d
o BT Sl e

3 1
=glog|x+2| +g11+61

; 2041 J- _+J- 1
ol RerwyLoiel Necey Gz+1)
=log|x*+ 1| + tan™*x + C,

xZ+x+1 g
(x+2)(x2+1)

3 1 1,
X =gloglx+2| +Elog|x + 1|+Etan‘ x+C

50. Question

i ox
Y sinx{3+2cosx)

Answer

dx

sinx (3+2cosx)

let71= [

Put t=cosx

dt=-sinxdx



dt
—sinx

dt
I'= —5inx

sinx(3 + 2t)

=dx

J' dt t
sin2x(3 + Zt) (1—cos?2x)(3+ 2t)

J-(l—rg)(BJr 2t)

1 1
(1-t)(3+2t) (1-0(1+0)(3+20)

. 1 A B c

A(1+t)(3+2t)+B(1-t)(3+2t)+C(1+t)(1-t)=1

Now Putting 1+t=0

A(0)+B(2)(3-2)+C(0)=

5=3

Now Putting 1-t=0
t=1
A(2)(5)+B(0)+C(0)=1

y 1
10

Now Putting 3+2t=0

t=—2
2

AW}+BW)+C(1—§)=1
€=%

1 1 1 +1 1 4 1
= —X——+:-X — =X
(1-)(1+¢)(3+2t) 10 1—-t 2 1+t 5 3+2t

1 1 1 4
dt =— | —dt+=- | ——dt —= t
(1—-)(1+0)(3+2t) 10) 1—¢ 2) 1+t 5f3+2t

l!ll ﬂ+lI|1+ﬂ ! E0g|3+2fl+
= — — — — _—-—
10%9 209 5 2 ¢

1 1 2
= —Elogll— cosx|+ilog|1+ cosxl—glog|3+ 2cosx|+ ¢

33. Question

Evaluate:

|- 2x g
2x+ 1)

Answer



2x X
(2x+1)2

letI= [

A B

Now putting,

A(2x+1)+B = 2x
Putting 2x+1=0,

-1
X=—
2

A(0)+B=-1

B=-1

By equating the coefficient of x,
2A=2

A=1

From equation (1),we get,

2x 1 1
(2x+1)2 (2x+1) (2x+ 1)2

(2X+l]2= (2x+1] (2x+l]2“.““”“

(1)

2x 1 L
f(2x+ 1)2 I_J-(?.I+ 1) l_f(2x+ 1z ™

log|2x + 1| 1
- Ty
2 22x + 1)
1[1 2%+ 1] + ]+
T o [08IX x+1l €

51. Question

|- ax
S Cos x(5-4sinx)

Answer
dx
let I = J’.lccas.r (5—4sinx)
Put t=sinx
dt=cosxdx
I J’ dt J’ dt
) (1—sin2x)(5—4t) ) (1 —¢t2)(5— 40
1 1
(1—t2)(5—4t) (1-t)(1+t)(5— 4t)
Putting — . 45y - < .

(-t)(1+£)(5-4t)  1-t ' 14t ' 5-4t
A(1+t)(5-4t)+B(1-t)(5-4t)+C(1+t)(1-t)=1
Now Putting 1+t=0
t=-1
A(0)+B(2)(9)+C(0)=1

1

B=—
18

(1)



Now Putting 1-t=0
t=1
A(2) +B(0)+C(0)=1

A=z
2

Now Putting 5-4t=0

. 5
T4
25
A(0)+ B(0) + C(l——) =1
16
—16
9

From equation(1),we get,

1 _1 1 1 1
(1-0(1+0)(5—4t) 2

ST RET

1 1 1

J-(l—t)(1+t)(5—4t)dt=2 -t 18

1
b4
5—4t
. 16 1 .
1+t 9J5—-4t

16 log|s — 4t
gl I+C

1 1
=—=log|1—t| +—log|1+t| — —x
logl1—t] +T<logl1+ ] -5 x———

1 1 4
= —Eiogll— sinx| +Eiog|1+ sinx| +§Iog|5 —4sinx|+ ¢

34. Question

Evaluate:

It

x+2)(x-2T

Answer

Lot 1= [

Now putting, Sl 4 Z <

A(X-2)2+B(x+2)(x-2)+C(x+2)=3x+1
Putting x-2=0,

X=2

A(0)+B(0)+C(2+1)=3x2+1

C=-
4

Putting x+2=0,
X=-2
A(-4)24+B(0)+C(0)=-6+1=-5

-5

A=—
16

By equation the coefficient of x2, we get, A+B=0

(+2)(x-2)%  (x42) | (x—2) | m-2)2 "

(1)



5+B 0
16 N
5 5
16

5 5
I= —Eloglx + 2| +Eioglx —-2| -

52. Question

‘ ox
Y&in x cos’ x
Answer
Let I = j- 1 d}[ _ J-sz'nzx+coszx
T sinx x cos®x T J sinx ¥ cosZx
J‘ sinx
cos?x sinx

= J-(tanx secx + cosec x)dx

1

L 1ogeorz ™ — 21
= 5ecXx 2 Ogﬂﬂ' 5 = 5ecCx 2 C'g

53. Question

(

2x—2) ¢

sin®x costx

J +/J

sinx X costx sinx X cos®x

1+ COSI)

1 —cosx

tan x
S{l-sinx)
Answer
tanx _ sinx
let I = f{l—s:’nx] - f cosx(1—sinx)
Put t=sinx
dt=cosxdx
; J’ sinx X cosx i J’ tdt J’ tdt
~J cos?x (1— sinx) *= (1—sinz2x)(1—t) J (1—-t2)(1-1)
. t A B c
Puttlngm=m E (1—3‘]2[:1)

A(1+t)2 +B(1-t)(1+t)+C(1+t)=t
Now Putting 1-t=0
t=1

A(0)+B(0)+C(1+1)=1

C==
2

Now Putting 1+t=0
t=-1

A(2)2 +B(0)+C(0)=-1

A=—=
4

By equating the coefficient of t2,we get,A-B=0



——-B=0
4

5 1
T4

From equation(1),we get,

t -1 1 1 1 +1 1
=—X———X =X
(1-)(1+)(1—-¢t) 4 1+t 4 1-t 2 (1—-1¢)?

t -1 1 1
dt = —dt—— t+=| ———dt
(1-0(1+0(1—-1) 4 1+f J-l—t ZJ-(l—r)E
—-17 1 it 1J’ J’
T4 )1+t 2) 141 (l—fP
1.! [1+¢t] lI [1—t] L ! +
-3 5% 2%1 ¢ ¢
1.! |1+ sinx]| 1.! [1— sinx]| L L
= 2 og SInx 2 og SInx 2 X 1— sinx

35. Question

Evaluate:
. |32x +8) d
-'x-';3x—8’ *
Answer

Sx+8
Let I = J’.JCZ(E.JHEI]

Sx+8 A Bx+C

Now putting, i) ein) T e (1)

Ax2+(Bx + C)(3x+8) = 5x+8

Putting 3x+8=0,

_ 8
r=73

64
A(?)+B(O)—5(——)+8
A(é-’}) —40 + 24

9/ 3
A(e-ﬂr) —16

9/ 3

-3
A=—

By equating the coefficient of x% and constant term,

A+3B=0

S i3=0
- _

35— >
4



From equation (1), we get,

J’ 5x+8 3 J’ 1,1 J-x+1d
—————dr=—x | ——dx+-x | ——dx
2Gx+8) - 2 " Gx+re ™ T xz

-3 log(3x+8)+lj’xd_+J’ld_
B 2] 2™ 2™

11 |3'+8|+1I ( 1+
= —logl3x glogx—_+c

Putting x+2=0,
X=-2
A(-4)24+B(0)+C(0)=-6+1=-5

y -5
16

54. Question

i ox
<8N x +sin 2x)

Answer

et I = | s = mmreens
Put t=cosx

dt=-sinxdx

—dt

— =dx

sinx

B —dt B dt B dt
I_J-Sinzx(l+2t)_J-(l—CGSQx)(lJr 2t) J (1—t2)(1+20)

. it A B c
Putting —(1—t](1+t](1+2t] = ::-F m-'- Tez (l)

A(L+t)(1+2t)+B(1-t)(1+2t)+C(1-t?)=1

Putting 1+t=0

A(0)+B(2)(1-2)+C(0)=1

B 1

2
Putting 1-t=0
t=1

A(2)(3)+B(0)+C(0)=1

A=-
6



Putting 1+2t=0

t=—=
2

1
A(0)+ B(0) + 6(1_1) =1
C==
3
From equation(1),we get,

1 1 1 1 1 +4 1
=—X———=X =X
(1—-0(1+)(1+2t) 6 1—t 2 1+t 3 1+2t

f ! dr—lf L dt lf ! dr+4f L dt
(1-(1+(1+2t) 61—t 2) 1+t 3] 1+2t

1 1 2
=glog|1—rl —5I0g|1+tl +§Iog|1+ 2t + ¢

1 1 2
=glogll—cosxl—ElogllJrcosx|+§.!og|1+2r:osx|+ c

36. Question
Evaluate:

5% —18x +17)

| ——0x
T x-1f({2x-3)
Answer

5x%18x+17

Let] = f(x—1]2(2x—3]

(1)

Now puttin 5x°18x417 4 B c
P 9 (x—1)%(2x—3)  (2x—3) -1 (x—1)2 "

A(x-1)24B(2x-3)(x-1)+C(2x-3) = 5x2-18x+17
Putting x-1=0,

X=1

A(0)+B(0)+C(2-3)=5-18+17

C(-1)=4

Putting 2x-3=0,

X==
2

2 2

- 1) +B(0)+ C(0) = 5@ 18 @) +17

T

9
)+0=5><Z—27+ 17

T

e
F e T e T

(O, I N = b W
R
I
o
Sk
|
'_‘A
=
Il
W | o

>
I

By equating the coefficient of x2, we get ,

A+2B=5



5+2B=5
2B=0
B=0

From equation (1), we get,

5x?18x+ 17 c 0—4
(x—1)2(2x—3) (2x — 3) (x —1)2

f 5x218x + 17
(

5 4
x_1)2(2x_3)d1=§10g(21—3)+—x_1+c

37. Question

Evaluate:
1'#.“
Y x+2)xc+4)
Answer
g

LetI= f(x+2](x2+4-]

. 8 A Bx+C
Now putting, W =iz + Grea) (1)

A(x?+4)+(Bx+C)(x+2)= 8
Putting x+2=0,

X=-2

A(4+4)+0=8

A=1

By equating the coefficient of x2 and constant term, A+B=0
1+B=0

B=-1

4A+2C=8

4x14+2C=8

2C=4

C=2

From equation (1),we get,

8 1 +—x+2
(x+2)(x2+4) x+2 (x2+4)

8 1 X 1

1 5 1 X
=Iog|x+2|—ilog(x +4)+2><E><ta:n‘ E+c

1 5 X
= log|x + 2| —Eloglx + 4| + tan E+c

55. Question



¥

| ——— 0%
Xt -xt—12)

Answer

let]=[— = gy

(x*—x2—-12)
2
Putting —= = = LA 45
(% —x2-12)  t2-+-12 (t—4)(t+3) t—4  t+3

Where t=x?
A(t+3)+B(t-4)=t
Now put t+3=0
t=-3
A(0)+B(-7)=-3

B==
7

Now put t-4=0
t=4

A(4+3)+B(0)=4

A==
7

From equation(1)

t 4 1 3 1
———— ==X =X
(t—4)(t+3) 7 t—4 7 t+3

x? 4 1 3 1

=—% + =X
(2—4)(x2+3) 7 x2-22 7 x2+ (y3)?

4 1 3

x?
f(x2—4)(x2+3)dlZ?J-xE—ZEdJ‘JF?J-IzJF(@)Q

£ 11 |x—2+3 1,
==X —-X =IO — X —=tan ~—— C
772°2%9 2177 B 3

ll |1—2+\f§t _1x+
B A FET) R A - R

56. Question
i X dx

SxF 1) X +9)xT+16)

Answer

xd
Let I= f(x2+1](x2+g](x2+16] dl

Putting (=) — e A L5
(2 +1)(x2+9)(x% +16)  (t+1)(t+9)(t+16) t+1  t+9

Where t=x2
t2=A(t49)(t+16)+B(t+1)(t+16)+C(t+1)(t+9)

Now put t+1=0

c

1T

(1)

dx

(1)



t=-1
A(8)(15)+B(0)+C(0)=1

y 1
120

Now put t+9=0

t=-9
A(-9+9)(-9+16)+B(-9+1)(-9+16)+C(-9+1)(-9+9)=(-9)?
A(0)+B(-56)+C(0)=81

g 81
56

Now put t+16=0

t=-16

A(0)+B(0)+C(-15)(-7)=(-16)?2

A(0)+B(0)+C(105)=256

256

C="—
105

From equation(1)

t? A . B . c
(t+D(t+9)(t+16) t+1 t+9 t+16

, 1 81 256
J’ dt:J’ 120 __56 , 105 |,
(t+ 1)(t+9)(t+ 16) t+1 t+9 t+16
1 1 . 811 1 desej- 1 "
T 120) t+1 56) t+9 105) t+ 16

1 L BIJ’ 1 d_+256J’ L
“120) 2 +1 P 56 219 105 ) 216"

1J- L BIJ’ 1 d_+256J' 1
T120) 2 +1 ™ T s6) 2+ (32 T105) a2+ (a2

1 tan-1 81 1t _1(I)+_256 1f _1(I)_%
=_—_—-lan " x ———-X-tan —— X -tan - C
120 56 3 105 4 4

1 27 X 64 X
=—tan"'x ——tan~ =)+ —tan~ (=) +¢c
120 56 (3) 105 (4)

3

38. Question
Evaluate:

|3x + 5}

0%
T —xT+x-1)

Answer
3x+5
Let I = [
. 3x+5 A Bx+C
Now putting, m—; (x2+1]“”“”(1)

A(X%2+1)+(Bx+C)(x-1)=3x+5



Putting x-1=0,
X=1
A(2)+B(0)=3+5=8

A=4

By equating the coefficient of x2 and constant term, A+B=0

44+B=0

B=-4

A-C=5

4-C=5

C=-1

From equation (1),we get,

3x+5 4 +—4x—1
(x—1)(x2+1) x—1 (x2+1)

30 +5 L 1
f(x—l)(x2+1) 1_4J-x—1 1—4f(x2+1)

4
=4log(x—1)— Elog(xz +1)—tan"*x+c

=4log(x— 1) — 2log(x?*+ 1) —tan"‘x + ¢
57. Question

i sin 2x
‘|l-cos2x |2 —cos2x)

Answer

sin2x x
(1—cos2x)(2—cos2x)

let71= [

Put t=cos2x
dt=-2sin2xdx

B —dt/2 1 dt
- (1—r)(2—r)‘§f(t—2)(1—r)

I

. 1

A B
2T s
A(1-t)+B(t-2)=1

Putting 1-t=0

t=1

A(0)+B(1-2) =1

B=-1

Putting t-2=0

t=2

A(1-2)+B(0) =1

A=-1

From equation (1), we get,

1
‘“‘fmd*



1 -1 . -1
t-2)(1-t) t—-2 1—-t¢t

fmdt=f%df+[%dt

=—logl2—t| +loglt— 1|+ ¢

=log|lt—1|—log|2—t| +¢
= log|cos2x — 1| — log|2 — cos2x| + ¢
39. Question

Evaluate:

'I#D.x
Cxt+ 1) xT+3)

Answer

2x
LetI= j‘(Jc'z+1](xz+3]
Put t=x2

dt=2xdx

. 1 A B
Now putting, m = ;1+E (1)

A(t+3) +B(t+1) =1
Putting t+3=0,
X=-3

A(0) +B(-3+1)=1

B=—=
2

Putting t+1=0,
X=-1

A(-1+3)+B(0)=1

A==
2

From equation(1),we get,

1 1 1 1 1
- =% —— %
(t+1)(t+3) 2" t+1 2" t+3

J- L dt—lf ! dt 1J- ! dt
(t+1)(t+3)  2Jt+1 2)t+3

1 1
=Elog|f+ 1| —Eloglf+ 3l +c

| gy = logl® + 11— 3 loglx? + 31 +
2+ 1)(x2+3) - 208 2 o8l* ¢

58. Question

l';.ﬁx
l-x)1+x°)



Answer

2

LetI= j‘(ZL—J(](1+J('Z]

put— 2 —

A
(1-x)(1+x2) 1-x  x2+1°

A(1+x2)+Bx(1-x)+C(1-x) =2
Put x=1

2=2A+0+0

A=1

Put x=0

2=A+C

C=2-A

C=2-1=1

Putting x=2

We have 2=5A-2B-C
2=5x%x1-2B-1

2B=2

B=1

2 1 X

42 D

1

= - -
(1—x)(1+x2) 1—-x 1+x2 1+ x2

2 ) 1 )
J-(l—x)(l+ Iz)dl - J-Edl *

J

1+ x2

1
—Iogll—x|+ilog|1+x2|+ tan~'x+c

40. Question

Evaluate:

* :dx

Answer

22
(x*-1)

LetI= [ dx

Put t=x2
dt=2xdx

2 t A

Now putting, ad —+

(x*-1) - (t—1)(t+1) —
A(t+1)+B(t-1) =t
Putting t+1=0,
t=-1
A(0)+B(-1-1)=-1

B==
2

B

PRPRSIEES

d-+j !
X 1+ x

(1)



Putting t-1=0,
t=1
A(1+1)+B(0)=1

A==
2

From equation(1l),we get,

t L1 11
— ==X =X
(t—D(t+1) 2 t—1 2 t+1

[ N S Y
(1“'—1) 2) x2—1 2) x2+1

L et
—ran x C
x+11 2

_2 2°g|

x—1

1 1
+§fﬂ,?l_ X+rc

——10g|

59. Question

- 2x7 41

— -dx
TxlxT+4)

Answer

Letj=f 2x%+1 dx

x2(x2 +4)
Again let x2=t

2t+1 A+ B
t{t+4) t (t+4)77

(1)

2t+1=A(t+4)+B(t)
Putting t=-4
2(-4)+1=A(-4+4)+B(-4)
-8+1=0-4B

-7=-4B

B=-
4

Putting t=0
2(0)+1=A(0+4)+B(0)
1=4A

A:

W | =

W]~

2t +1
t(t+4)

J’2t+1dt_J' 2x2+1 d__lJ’ld_+7J’ 1,
e+ S+ Ta 2T e )™

1 (-1 1 x
E T+4X2fﬂ?l (E)‘FC

o+ o]

T+



I= ;—i+gfan‘1@)+ c

Exercise 15B

1. Question

Evaluate:
JX_GdX
Answer
—6+1
Jxfdx="—+c
—-6+1
xn+l
: x" = +c
U- n+1 ]
x~° .
= c
-5
frare e
X Y= ———+ ¢
bx»>

2. Question

Evaluate:

\E—%}dx

J

Answer

[ (x+10dx = f(x3+x7)dx

In+1
X" = +c
“- n+1 ]

[ Lo |

3. Question

Evaluate:
J sin 3x dx
Answer

fsiandx=_?lcos?:x+c

-1
U- sinaxdx = ?cosax}

4. Question

Evaluate:



)"

Answer
letx*+1=¢
3x%dx =dt

17dt

1
5 ?=§I?II+C

f < dx 1! (x*+1)+
1+ 13 1—3]’11 C

5. Question

Evaluate:

R
- 2C0sX
Jidx

. ¥
3sm-x
Answer
Let sin x=t

cos x dx=dt

[290SX 4o 2 gr— 2 .,

2cosx _
(=222 4x = 2esex+c

6. Question

Evaluate:

- (3sind—2)cosd

2 . ' dq}
(5 —cos™ ¢ — 45111:1))
Answer
(3sin D—6+4)cos@  3(sin0-2)cosB+4cosd
{(4+1—cos?B—4sin @) (sin §—2)2
3cosD 4cos@

- (sin® — 2) * (sin@ — 2)?

J’( 3cos0 . 4cos@ )dﬁ
(sin@—2) (sin@—2)2

Let (sin ©-2)=t

cos @ d@=dt

3dt  4dt 4
—+—=3Int—-—-+c¢
r t? t

(3sing — 2)cos ¢
(5—cos2¢p—4sing)

4
dp = 3!r1|sin¢—2|—m+c



7. Question

Evaluate:
- . ""
Jsm' X dx

Answer

cosix
2

dx

[sinfxdx = fi_

{1-cos 2x=2 sin? x}

J. N x sin2x
sin“x dx = 5 4 ¢
1
U-cosaxdk':_sumx}
a
8. Question
Evaluate:
(1og x)’
- log x
J‘—dx
X
Answer
Letlogx =t
1
—dx =dt
X
ra
tidt =—+
J a5+
log x)* logx)®
[y, - o,

9. Question

Evaluate:

J.(X_U(x tlogx)”

Answer

[ Lorerlogal” J(1+2) (x +logx)*dx

X

Let x + logx =1t

1
(1+—)dx =dt
X

3

J-tzdr = r_+ c
3
f (x+1)(x +logx)* (x +logx)? -
— C
;t' 3

10. Question

Evaluate:



J( sin X dx

1+ cos x)
Answer
Let 1+cosx=t
-sin x dx=dt

—dt

t

—Int+c

sinx

dx = —In|l+cosx|+ ¢

——dx
(1+ cos x)
11. Question

Evaluate:
J.

Answer

(I+tan x)

—dx
(1—tan x)

1+tanx cosx+ sinx

1—tanx cosx—sinx

J

Let cos x-sin x=t

cosx +sinx
—,dl'
cosx —sinx

-(sin X + cos x)dx=dt
J’—dt
t

12. Question

Int+c

1+ tanx
—dx
1— tanx

Evaluate:
J.

Answer

(1—cot X}dx
(I+cotx)

l1—cotx sinx—cosx

l+cotx sinx+cosx

J

Let sin x + cos x=t

sinx — cosx
sinx + cosx

(cos x-sin x)dx=dt

fomror -
f

13. Question

Sinx — cosx

sinx + cosx

1—cotx

——dx
1+ cotx

—In|cosx —sinx|+c¢

In|sinx +cosx|+c

—lIn|sinx +cosx|+¢



Evaluate:

- (1+cot
(1+cot x) ix

J(x—log SIn X )
Answer
Let (x + log (sin x ))=t

(1+cot x) dx=dt
dt

J-—= Int+c
t

(1+ cotx)

(r+ logsiny) = In|x + log(sinx)| + ¢

14. Question
Evaluate:
J- (1—sin 2x)

——dx
(x—cos‘x)

Answer
Let (X + cos? x)=t

(1-sin 2x) dx=dt

dt
J-—= Int+c
t

1—sin2x
J

15. Question

=T cosZx = In(|x +cos?x|)+ ¢

Evaluate:

J-secz(log X}dx

X

Answer

Let logx =t
1

—dx =dt

X

J-seczrdt= tant+c

dx =tan(logx) +c

J’ sec? (logx)

X
16. Question
Evaluate:

,sin(ﬁ tan ! x)
' : dx

(1+x7)

Answer



Lettan~tx =1t

dx = dt

1+ x2

cos2t
fsill?.f:— 5 +c

J’ sin(2 tan™* x) -1

10 dx =?cos(2tan‘1x)+c

17. Question

Evaluate:

-
sfan X sec”™ X
——uX

(1— ‘[an2 x)

Answer
Let 1-tan? x=t
-2 tan x. sec? x dx=dt

“ipde -1
> ] T T g regtTe

R
tan X sec” X _
r+dx = Lioa l1—tan®xl+c

18. Question

Evaluate:

=x*—-1+

x2+1

J-(z 1+ 2 )d « +2tan~tx+
X-— X =—"X an X C
x24+1 3

19. Question

Evaluate:
~ 1 1-sinx
J tan” |—— " dx
1+sin x
Answer

T

sinx = cos (E_ x)



S
T R s

) 1—cos (i—l) ) 2sin?(z—5)

tan T\ = tan P S
1+cos(§—1) 2cos (E_i)

\

= tan™! ((tan (g — %) )

JG-5oc-5r-

20. Question

Evaluate:
JQIDLE(.1+X2)(1X

Answer

Using Integration by Parts

J-u”vrdx = ufvdx—fu’fvdxdx +c

Here 1 is the first function and log(x2+ 1) is second function

J-Iogr(lerz)dx = (Iog(1+x2))x—f 2 xdx
1+x2

= (log(1+x%))x ZJ-xz ! 1d'

(log( x<))x 11 X

= (log(1+x"2))x—2x+2 ftanf "(-D)x+¢c
21. Question

Evaluate:

Jcos X cos 3x dx
Answer

1

S J 2cosx cos3x dx

{2 cos A cos B=cos(A+B)+cos(A-B)}

IJ' Ay + %) dx sin4x+sian+

2 (cos4x +cos2x )dx = 3 2 c
22. Question

Evaluate:Evaluate J.sin 3x sin x dx
Answer

;_[ 2sin3xsinxdx

{ 2 sin A sin B=cos(A-B)-cos(A+B) }

IJ' - 4 dx sin 2x sin4x+
2 (cos2x —cos 4x)dx = 2 3 c

23. Question

Evaluate:



X

J'L@

(x+1)°

Answer

e*(x+1-1) ¢ 1 1
(x+1)2 (x+1_(x+1)2)

{J(e*(FC) + F'(0)dx =e*f(x) + c}

J‘ xe* p e* N
X = c
(x+ 1)2 ¥x+1

24. Question

Evaluate:
J~-:x {tanx —log cos X} dx
Answer
J(e*(fFC)+ Fr(x)dx =e¥f(x) + ¢
Here f(x)=-log cos x
JeX (tan x- log cos x )dx=-e* (log cos x)+c
25. Question
Evaluate:
+dx
J (1-sin x)
Answer

Multiplying Num" and Den" with (1+sinx)

1+sinx )
——dx = | sec“x + secxtanx dx
COS%x

=tanx + secx + c
26. Question

Evaluate:

" 2]

J ¢ cos X “dx
Answer

Let x2 =t

2xdx=dt
IJ- tdt ! int +
2 COS = 25111 c

2 1 : 2
X COSX dx=53111x +c

27. Question

Evaluate:



J- cot X
Jfsin x

Answer

dx

cotx COsSX

Jsinx  (sinx)3/2

Let sin x=t
cos x dx=dt
J’ dt -2 .
32t ¢
cotx i -2 .
X = c
vsinx vsinx

28. Question

Evaluate:

,,
roseCTX
=X ax

=

cosec™ X

Answer

sec?x ,
— = tan-x
cosecx

J-tanzxdx = J-(seczx— 1) dx

sec’x
——dx=tanx—x +rc
cosecx

29. Question

Evaluate:
J‘sin_] (cos x)dx
Answer

fSi?l_ll:COSI)dI =J-(g—cos‘l(cosx))dx

J’n Ny =y x2+
(2 1)1—21 5t

30. Question

Evaluate:

J‘ dx
(Vxe2+Jx=1)

Answer

On rationalizing
J‘ dx Vi+2—+x+1 i
= X
(Vx+2+yx+1) (Wxt2+yxtDVxr2—x+1




Vi+2—yx+1

- (x+2—-x-1) *

J’\.x+2—\,x+l

2 2 3
i dx=§(x+2)3f2—§(x+1)§+c

31. Question
Evaluate:

j’z" dx
Answer

We know that,

a)(
J-axdx =—+c
Ina

2){
2%dxy =—+
J- * In2 €

32. Question

Evaluate:

- (1+tan x)

J(x +log sec x)
Answer

Let (x + log (sec x ))=t

(1+tan x) dx=dt
dt

J-—= Int+c
t

(1+tanx)

(it logsecn) = In|x + log(sec x)| + ¢
33. Question

Evaluate:

sec= (1
Jsec (ogx}dx
X

Answer

Let logx =t
1

—dx =dt

X

J- sec’tdt = tant + ¢

e
J-wdx = tan(logx) +¢

X
34. Question

Evaluate:



J’(zx—n(m)dx

Answer

Let x2+x+1=t

(2x+1)dx=dt
2 2
fﬁdr:ErSﬁ o=@ Hx+ DM+

35. Question
Evaluate:
¥ dx
| —
Ox~ +16
Answer
We know that,

dx

1
— = loglax+ . J(ax)2+ b2| +¢
J(@x)2+p? a gl V(a0 |

—log|3x +9x2 + 16|+
ffm 3 g[3x++ |
36. Question

Evaluate:
- dx
| —
4-9x~
Answer
We know that,

J' 1 L0
=—sin"'—+c¢
Jb? = (ax) a b

J' 1 _13x+
= —sin"' —+¢
f:zz (31) 370 72

37. Question

Evaluate:

Answer

We know that,

(fax)2 — b2
B

[4y2 — 25
J- ’W 0g|21+v41 |+r:

38. Question



Evaluate:
i ¥
J 4-x" dx

Answer

We know that,

- 2 -
— X —— a p'
J-\;a2—x2dx=iva2 —x2+Esin‘1E+c

X X

J-\,ZE —xPdx =S4 - x7 +25111‘15+ c
39. Question

Evaluate:

i ¥

J 9+x-dx
Answer

We know that,

. 2
— X —— a —
J-\;a2+x2dx=iva2+x2+Elog|x+\;a2+x2|+c

—— X —— 9 ——
J-v32+x2dx=5V9+x2+510g|x+\f9+x2|+c

40. Question

Evaluate:
i ¥
j x- —16dx
Answer
We know that,

. 2
— X —— a —
vx2—a? dx=ivx2—a2—?log|x+vx2—a2|+c

— X —— —
J-\;xz—‘f}?dx=va2—16—8103|x+vx2—16|+c

Objective Questions |
1. Question

Mark (v) against the correct answer in each of the following:

- dx

lro =7

(9+x7)

X
A tan 124 C

1 11X
B. Ztan !2 4+ C
3 3

11X
C.3tan 12+C



D. none of these

Answer

J’ dx
S ) x2+32

dx 1 _q1x
We know, [ oz = _tan 1+¢
X a a [

lt _1x+
=-tan ‘- +c
3 3

2. Question

Mark (V) against the correct answer in each of the following:

-

Answer

- J’ dx
) (4x)2+ 22
4dx=t

4dx=dt

1J‘ dt
S 4) 2+ 22

We know, [ =

x2+a?

1 _i1Xx
=-tan '+
a a

Lot
=—1an -+ ¢
8 2

put t=4x

lt _14x+
=—tan"*—+c
8 2

1t “12x +
= —Tdan X C
8

3. Question

Mark (v) against the correct answer in each of the following:



J.dixq.dx =7
(9—4);')
A. ltan_l j—x +C
2 3

1 42
B. —tan I—X—C
6 3

+C

1 _13x%
C. Ztan 122
6 2

D. none of these

Answer

J‘ dx
(2x)2 + 32
2x=t
2dx=dt

Lt
=5

1J‘ dt
T 2) 2432

We know, [ =

x2+a?

1 _i1Xx
=-tan '+
a a

Lot
=—1an ~;+c¢
6 3

put t=2x

lt _12x+
=—tan""—+¢
6 3

4. Question
Mark (V) against the correct answer in each of the following:
s sin X
(1— cos” x)

A —tan"(cos x)+ C
B. cot ! (cos x )+ C
C. —cot™(cos x)+C

D. tan~!(cos x)+C

Answer

sinx
—— dx
(cosx)2+ 12

cos x=t



-sin x dx=dt

J' dt

S+

We know, [ —2— =2Xtan—1%
[oz=-mn -+

tan™! ‘ +
=—tfan "—-+c¢
1
put t=cos x
=-tan'! (cos x)+c
5. Question
Mark (V) against the correct answer in each of the following:
r Ccos X

—dx =7
(_l—sinjx)

A —tan™! (sin x)+C
B. tan™!(cos x)+ C
C. tan~}(sin x )+ C

D. —tan~! (cos x)+C

Answer

COSX

(sinx)2+ 12 *

sin x=t

cos x dx=dt

J’ dt

S Jtz+12

We know, [ —2— =2Xtan—1%
[oz=-mn -+

[
=tan '—+¢

put t=sin x
= tan! (sin x)+c
6. Question

Mark (V) against the correct answer in each of the following:



C.2tan (.e" ']+C

D. none of these

Answer

B
"l ™

eX =

put t=eX
tan'l eX +c
7. Question

Mark (v) against the correct answer in each of the following:

1 _
C. :tan x5+ C

D. none of these

Answer

3x3 _
zf(xe)zﬂz dx
Let x6 =t

6x° dx=dt

355 dy dt
X dx=-

1J‘ dt
2]tz 412

We know, [

1

x2+a?

1 _i1Xx
=-tan '+
a a

L
=—an ~— [
2 1

put t=x°



1
=—tan 'x%+ ¢
2

8. Question
Mark (V) against the correct answer in each of the following:

3

- 2X
J S.dx:‘?
(4+x7)
4
X
A Ztan oL
2 2
4
X
B. Ztan '+ C
]

1 _
C. :‘ran Ixt L

a—

D. none of these

Answer

_J’ 2x°3 i
"l emrr e

Let x 4=t
4x3 dx=dt

2y d dt
x*dx=—
2

1J‘ dt
T 2) 2422

We know, [ =

x2+a?

1 _i1Xx
=-tan '+
a a

L
=—1an ~—<¢ [
4 2

put t=x*
1t X +
=—tan "—+rc
4 2
9. Question

Mark (V) against the correct answer in each of the following:

- dx

| ———==>

(.xz —4x—8]




4 x+2
D. tan 1[—J—C

Answer
dx
N f X2+4x+8
Completing the square
X2 +4x+8 = x2+4x+8 (+4-4)

=x2+4x+4+4

=(x+2)2 +22

J‘ dx
S (x+2)2+22
Let x+2=t

dx=dt

J‘ dt
) ez+22

We know, [ =

x2+a?

= itan‘ngr c

= ltan‘1£ +c
2 2

put t=x+2

= Et::m‘1 e
2 2

10. Question

+c

Mark (V) against the correct answer in each of the following:

J- dx

a4

(.2);‘ —X—SI)

23 23
x+1

B tan L J—C
23 23

23 23
D. none of these

Answer



J’ dx
) 2x24+x+3

Completing the square
5 , 1 3
=2x"+x+3 =2x +§x+§)

el 3,1 1
=2 Aot e

1, 23
=2((x+)°+ 70

_l dx

_ZJ- 2 2
((+D+1D
Let +1 t
eLX =
4

dx=dt

J’ dt
= =

t?_l’__
4

1 1 _1x
We know, fm=—tan 1Z+¢
X a a [

4 . t
—2\.@1:311 E‘FC
4
tt -|-l
utt=x +—
P 4
2 _1x+§
=\.@tan = +c
4
2 A+l
= an C
V23 V23

11. Question

Mark (V) against the correct answer in each of the following:
+ dx

S
o)
A. tan”’ ( et ) +C
B. tan_l(_ e * ) +C

C. —tan~} (_e_x ) +C

D. none of these

Answer

1
= [ =
ex+e*



EX
N f e ™
eX =t eX

eX dx=dt

J‘ dt
S Jtz+12

We know, [ =

x%+a?

=ltan1Z+c
a [
[
=tan‘1I+c

put t= e*
=tanleX +c
12. Question

Mark (v) against the correct answer in each of the following:

o
(9+4x7)
AX ZanlEic
4 8 3
B. X Ztan1Zic
4 8 3
A
C. E—"—‘ran_li—[‘
4 3

D. none of these

Answer

J’ X7 1J’4x2+9—9
=— dx
4x2+9 4J) 4x2+9

1J-1+1J- -
=3 4) 2+ 9™

X 9J’ 1 dx
"1 1) aoze™

Let 2x=t

2 dx=dt

X QJ’ 1 dx
2 8) 2 +32™

1 1 _1x
We know, fm=—tan 1Z+¢
X a a [

X 9 : _1f+
T4 323" 37°¢
put t=2x

X 3 2X



13. Question

Mark (V) against the correct answer in each of the following:

°de=?
3)

X
A x—5tan 1:—'[‘

-

3 11X
B.x——tan'2+(C
-3 -3

- -

tan +C

O

b

I
2 | L

“

D. none of these

Answer

J’x2—1 J-Iz J’ 1
x2+4 Jx2+4 ) x2+4

-2 -
X 1 X
=J- ——tan !~

x2+4 2 2
J’x2+4—4 L ¥
=| ——— —stan" -

X2+ 4 2 2
J’l 4 1t X
= U-m 383
=x -2t X lt ‘1x+
=X an 5 Zan 5 C

5t X N
=x——-tan""-+¢
2 2
14. Question

Mark (V) against the correct answer in each of the following:

J" dX :‘?
(4+9x%)
A Etan_l 3—X +C
R 2

B. ltan_l 3x+C
6

13}1

-
pa

C. ltan_ +C
6

D. none of these

Answer

. d
Consider W’izz

3x=t



3dx=dt

.
=73

1J‘ dt
T3]tz 422

We know, [ =

x2+a?

1 _i1Xx
=-tan '+
a a

Lot
=—1an ~-+c¢
6 2

put t=3x

lt _131'_'_
=—tan""—+¢c
6 2

15. Question

Mark (v) against the correct answer in each of the following:

J"‘ dX _9
(4x° —4x+3]
1 1f2x-1
A.ﬁtan \E J—C
-1 2x -1
B 5 jtan \E J—C
1 f2x-1
C.—ﬁtan \E J—C

D. none of these

Answer

Consider | xzd—x ,
432 —4x+3

Completing the square

3

4x2—4x+3=4(x2—x+g)
3 1 1
=4(x*—x+-+--—-)

474 4

— - 12 1
=4((x—-3)"+3)

1 dx
zifux—g)ug)

Lerx—l= t
2
dx=dt
1 dt
e



We know, [ L _laniEiie
a [

1
— tan 2t +¢
2\.@
put t=x- @

1 -1
= tan~ +c

2\.@ \,‘E

16. Question

Mark (v) against the correct answer in each of the following:

. dx

=?
(sin4x—cos4x)
. .
1 _q| tan-x -1
A __tan | —— """ |iC
2 J2tanx
q .
1 _1| tan"x—1
B. ——tan | —— ~ |+ C
NG tan x

1 _
C. ——tan L
~

1 .
— |+ C
J: \Etanx]

D. None of these

Answer

J’ dx J’ 1 p
p = X
sin*x + cos*x cos*x(tan*x + 1)

J‘ sectx p

=] —— dx

tan*x + 1
J’seczx sec?x

dx
tan*x + 1

sec’x (1 + tan’x)
= dx
tan*x +1

tan x=t

sec? x dx=dt
J‘ 1+ t? it
) otr+1

J’t2+1dt
R

J’1+t‘2 it
)2+

J’ 1+t72 it
Cle+tr42-2




1+t2 it
S (t—t1)2+2

Let t-t'1 =u

1+x2 dt=du
J‘ du
(W)? + V2

1

x2+a?

We know, [ = itan‘l:er C

1t _1u+
=—tan"" —=+c
V2 V2

put u=t-t1

1 can-! t—t1
=—14an
V2 V2

1 . L tE-1 .
=—0hEan ~-—- C
\.E \.EE

+c

put t=tan x

1 . tan®x — 1
=—tan~

—+c
\.E \Etanx

17. Question

Mark (V) against the correct answer in each of the following:

()
- v =9
(.x“l—x:—l-) )

D. none of these
Answer

(x*+1) J’ 1+x7?
————dx = | 5 —————dx
(x*+x2+1) x2+1+x72

J’ 1+x72 g
= X
x2+1+x24+2-2

1+x72 i
) (x—x1)2+3 g

Let x-x'1 =t



1+x72 dx=dt

_J‘ dt
(1)2 + @2
1

x2+a?

We know, [

1 _i1Xx
=-tan '+
a a

1t
=—tan " —=+r¢

V3 V3
put t=x-x"1
1 x-x
= Etan 73 +c
1 x*-1
=VI,—§taII ﬁﬁ'f

18. Question

Mark (v) against the correct answer in each of the following:

- sin 2x

~dx =7
(si:ﬁx—cos“lx)

A.tan (tanZ x) + C
B.x?> +C

C. - tan-1 (tan? x) +C
D. none of these

Answer

J‘ sinZx J‘ Z2sinxcosx
———dx = X
sin*x + cos*x cos*x(tan*x + 1)
2tanx sec®x
= —_—1X
(tan?x)z+1

2tanx sec’x
= x
(sec?x—1)2+1

Let sec? x-1=t

2 sec x sec x tan x dx=dt

J’ dt
)2+

L _ligpiE
We know, fx2+a2 =-tan" -+c

=tanl t +c

put t=sec? x-1
=tanlsec?x-1+c
= tan'! tan?x + ¢
19. Question

Mark (V) against the correct answer in each of the following:



1+3x
3T |1-3x

1. |1-3x
3 T|1+3x

1+ 3x
T11-3x

1 1-3x
D. —log
6 1+ 3x

Answer

. dx
Consider | DG

3x=t
3dx=dt

..
r=3

sik=c:

We know, [

1 1
7o~ 24108 ¢

L.
T8 81 ¢

+c

put t=3x

1,145
6 T 3y

20. Question

+c

Mark (V) against the correct answer in each of the following:

J _9
(16— 4x*)
1 2—
A. “log x +C
8 2+x
1 2—
B. —log X +C
16 2+X
1 2+
C. —log x +C
8 2—-xX
1 2+
D. —log x +C
16 2—-x




Answer

. dx
Consider | @G

2x=t

2dx=dt

dJL':E

SiE=c:

We know, fﬁ = —log—+c

L 4+t
16 83 _¢

+c

put t=2x

1, 4+2x
T16 M 32y

1t 4 2+x
16 2%

21. Question

+c

+c

Mark (v) against the correct answer in each of the following:

a4

J.Xidx =7?

1, |1-%°
C. —log
3 1+x

D. none of these

Answer

J,_-2
zfmz— e @
Let x3 =t

3x2 dx=dt




=-1 +
6 81—t °
put t=x3

1. 1+x?
—glogl_ s tc

22. Question

Mark (V) against the correct answer in each of the following:

[ ]

—
|
w4

(]

._.
f
v

1. |1+x?
C. —log Xq +C
-5 -

2 1-x

D. none of these

Answer

{#Cy
RO D
Let x2 =

2x dx=dt

X ax 2

IJ' dt
T 2)12—¢2

We know, [

1 1 a+x
2 = (o]
a?—x2 2a a—x

1 1+t

=zloeT

+c

put t=x2

1l 1+x?
T3 %1 2

+c

23. Question

Mark (v) against the correct answer in each of the following:

J‘de =7



3 3
1 a’+x

A —logl=—=1+C
3a a —x
3 3
1 a +x

B. —logl———|+C
6a a —x
3 3
1 a —x

€. —logl=——|+C
6a a~ +x

D. none of these

Answer

— ]_‘2 d -
_J-(az)z_(xz)z X

Let x3 =t
3x2 dx=dt
dt
-2 .
x“dx=—
3
lJ’ dt
] (a?)? — t2
1 1 a+x
We know, faz—xz = a1(3.g;_-|— c
1 | a? +t+
=——loge—+rc
6a? ga3 —t
put t=x3
1 a® + x3
=@10ga3 e +c

24. Question

Mark (V) against the correct answer in each of the following:

3+

A “log X—C
3—Xx
1_

B log—X—C‘

4 1-x
3_

C. —log e
1—x

D. none of these

Answer

J’ dx
N x2+2x -3



Completing the square
x2 +2x-3 = x2 +2x-3+1-1
(x+1)%-4

__ f _odx

S J(x+1)2-4

Let x+1=t

dx=dt
dt
Z_J-ﬁ
dt
=_J-22_t2

We know, [ L ilogﬂ+ c

a?—x2 a—x

1 2+t

=glogy

+c

put t=x+1

2+x+1+
— 4
2—x—-1

+c
X
25. Question
Mark (V) against the correct answer in each of the following:
- dx

2 .20
(CDS X —3smn x)

— 9

1 3+tanx
VE 3—tanx

1 l—ﬁtanx
. 3 |1++3tanx

1 l—ﬁtanx

log
23 |1-+3tanx

D. none of these

Answer

1 1
——dx =J- dx
J- cos?x — 3sin?x cos?x(1— 3tan®x)

sec’x
=J- dx
(1- [\,@tanx)z)
Let V3 tan x=t

V3 sec? x dx=dt



."_ 12 — g2

1L 1t
——0
3 8T ¢

c

put t=v3 tan x

1 1++/3tanx
= 0
23 & 1—+/3tanx

+c

26. Question

Mark (V) against the correct answer in each of the following:

~dx =7

J‘ cosec’x
(.1_ cot? x)

l+cotx

A. llt:)g +C
2

l—cotx

l+cotx
B. ——log|———

2 T|l-cotx

C. élog I_C—OTX +C

T ll1+cotx

D. none of these

Answer

J‘ cosec’x p
———dx
1— cot?x
Let cot x=t

-cosec? x dx=dt

dt
Z_J-P—t?

We know, fﬁ = 2log™ 4+ ¢

put t=cot x

-1 1+ cotx

=?log

27. Question

1— cotx

Mark (v) against the correct answer in each of the following:



1 2x -1
A. —log +C
2 2x+1
1 2x+1
B. —log +C
2 2x -1
1 2x -1
C. —log +C
4 2x+1
D. none of these
Answer
Consider
J’ dx
(2x)2 — 12
2x=t
2dx=dt
dx dt
=5
IJ' dt
T 2) tz-12
1 1 x—a
We know, fo-az = Elogm +rc
1l t— 1+
T2 %y
put t=2x
1l 2x — 1+
3%

28. Question

Mark (V) against the correct answer in each of the following:

[——dx=2
( 4
x*-16)
1 2+4
A.—logx +C
4 |x" -4
1 2414
B —IDgXHr +C
1 X" —4
1 24
C —IDgXHr +C
1 X" +4

D. none of these

Answer

B R
AR RO



Let x2 =t

2x dx=dt
- d dt
xdx = 2

1 1
zif - @ &

1 1 x—a

We know, [ == = log_+¢
Lt
= —10 C

16 %t +a
put t=x2

:Ll x2—4+
16 85214 €

29. Question

Mark (v) against the correct answer in each of the following:

- dx

. ¥ ¥ ) :q
(sufx—-‘lcos'x)

1 tan x — 2

A “log|——|+C
4 tan X + 2
1 tan X + 2

B. ~log———|+C
4 tan x — 2
1 l1—tan x

C. ~log|—|+C
4 l+tan x

D. none of these

Answer

1 1
- dx =J- dx
J- sin?x — 4cos?x cos?x(tan?x — 4)

sec?x

= —d i
((tanx)? — 22) *
Let tan x=t

sec? x dx=dt

dt
zft2—22

1 1 x—a
We know, fo—az = —log—+c

1 t—2

=alogr s

+c

put t=tan x

1 tanx — 2

=—lopg—+ ¢
4 gtanx + 2



30. Question

Mark (V) against the correct answer in each of the following:

: dx

. ¥ ¥ L :q
(45111'x—5c05'x)
tanx
A. —tan 1[ +C
2 NG
1 tan X
B. ——tan 1[ +C
J3 NG
2tanx
C tan 1[7 C
2.J5 N

D. none of these

Answer

1 1
- dx = J- dx
J- 4sin?x + 5cos?x cos?x(4tan?x + 5) *

sec’x
J- 5—dx
((2tanx)2 ++5)

Let 2 tan x=t

2 sec? x dx=dt

1J‘ dt
2) 24 5

1

x2+a?

We know, [ = itan‘ngr c

1 tan-1 t N
=——14all1 " —= [
2\."3 \.’E

put t=2 tan x

1 tan-1 2tanx
= an
2V5 V5

+c

31. Question

Mark (V) against the correct answer in each of the following:

dx =7

J- sin X
sin 3x

\E—sinx

1
A. log +C

203 |3 —sinx
J3 +cosx

B. log -

243 |3 —cosx




3—tanXx

1
C. I
2.3 ?

D. none of these

Answer

J’ sinx i J’ sinx i
; X = - . X
sin3x 3sinx — 4sind3x

[ s
=) 3" asinzx ™

1
=J- dx
cos?x(3sec?x — 4tan?x)

J’ sec<x p
fr— l
3(1+ tan?x) — 4tan®x
J’ sec’x p
= | —dx
3 —tanx
Let tan x=t

sec? x dx=dt

1 1 a+x
== Zlog— +c

a—x

1 V34t
=——Io
2\.@ g\.@—f

+c

put t= tan x

1 V3 +tanx
T3 83
23 V3 —tanx

32. Question

Mark (V) against the correct answer in each of the following:

(x*+1)
Jw—-n

dx =7

| .
A. —‘ran
(B
B. —‘ran
(e
1 x?+1
C. —=log +C
N x‘—lJ

D. none of these

Answer



(x*+1) J‘ 1+x72 i
(x4 +1) S R
J‘ 1+x72 p
= X
x2+x2+2-2
1+x72 g
=) ——————dx
(x—x"1)2+2
Let x-x1=t
1+x72 dx=dt
J’ dt
=T - =
()2 ++2
e
We know, fx2+a2 =—tan" ' -+c
Lot
=—tan"'—=+¢
V2 V2
put t=x-x"1
1 e 1+
=-—tan c
V2 V2
1, X L,
=-—tan c
\.’E \.’EI

Objective Questions Il
1. Question

Mark (V) against the correct answer in each of the following:

J- dx

3 3
2. 4 2x
B.—sml1 — |+ C
3 3
1. _(3x
C. —sm 1 —J—C
3 2

D. none of these

Answer

J‘ dx _J’l dx
Vi—oxz /3 4,
NE]
_J‘l dx
=3
J3) -+
1

-

-1
= —sin +c
3

| b3



1 _13I+
==sin""— +c.
3 2

2. Question

Mark (V) against the correct answer in each of the following:

C. lsin_l Xic
2 4

D. none of these

Answer
J’ dx J’l dx
V16 — 4x2 2 JE_Iz
4

1 dx
gbro=-
1 X
=5 sin §+c
3. Question

Mark (V) against the correct answer in each of the following:

" COsX

f . 2
4—-sm-x

. 1X
A sinT'ZaC
]

-

— 9

.1 1 ‘
B. sin I[ZCOSXJ—C

a—

C. sin™!(2sinx )+ C

(1.
D. sin 1[;51113(}—(‘

Answer
Put sin x =t
= cos x dx = dt

.. The given equation becomes

J' dt
V4 — 2



._1f+
=sin""=—+r¢
2
But t = sin x

— (sinx)_l_
=sin |—|+¢
2

4. Question
Mark (V) against the correct answer in each of the following:

Jﬁidx =2

V-4

A.sinl (2¥)log2 + C

C.sinl(2X) + C
D. none of these

Answer
= Let t=2%

dt = log 2. 2X.dx

= log2 = 2%.dx

_J’ dt
B log2v1—t?

1 dt
a log2) 1 -—¢2
1
= @ sin~tt
But t =2%
= L5111‘1(2")
log2

5. Question

Mark (v) against the correct answer in each of the following:

s dx

|
2Xx —Xx~

A.sinl(x+1)+C

-9

B.sinl(x-2)+C
C.sinl(x-1)+C
D. none of these

Answer



J’ dx J’ dx
V2x — x2 B V2x—x2+1-1

J‘ dx
R e |

fm

=sin’! (x-1)+c¢
6. Question

Mark (V) against the correct answer in each of the following:

A. L31'11_1(2)‘1—1)—{‘

N

B. i51'111_1(2);—1}—'[‘

N

C. L51'111_1(-1311—1}—'EZ‘

J2
p. L sinI(4x—1)+C
.ﬁsm (4x—-1)+

Answer

J’ J’ dx
Vx—2x2 5 1




1
=—sin"(4x -1
V2 ( )

7. Question

Mark (V) against the correct answer in each of the following:

a4

3
C. 4sin" X—] +C

D. none of these

Answer

z
=>J- 3x“dx
W 9-16x°

Let x3 =t
- 3x2dx = dt

A X6 =t2

1 dt
= ..[_—
4 |i_t2

W16

= lsin—? (E) +c
4 3
But t =x3
=3
= lsin—? (i) +c
4 3
8. Question

Mark (V) against the correct answer in each of the following:

_ -1

A. sin”! X—J—C
NE)
. -1

B. sml x J—C
N2

C. sin_lﬁ{x—l}—f

D. none of these



Answer

- J- dx N dx
W 24+2x—a2 W 2x—xT+2+43-3

[ —
V —((x2—2x+1)-3)

ﬁJ‘Id}(

Ja—-1)?
= gin~! ( ) +c.
\l

9. Question

Mark (V) against the correct answer in each of the following:

C. %sin_l(x—S}—C

D. none of these

Answer

J’ dx J’ dx
Jlé—ex—xf V=22 —6x—-9+16+9

J- ’25—(1+3)
L _1(x+3)+
= sin z C.

10. Question

Mark (V) against the correct answer in each of the following:

J‘L

A.sinl (x-1)+C
B.sinl(x+1)+C
C.sint(2x-1)+C
D. none of these

Answer

J’ dx J’ dx




- dx
_J-J—(xz—x)+%—%
-]

I

X?—x+g +%

) ICHEE;

=sin~

= sin"}(2x-1)+c
11. Question

Mark (v) against the correct answer in each of the following:

-
1+2x —3x°
1 -1

A __sin ! x +C
J3 2
1 . (2 )

B. ——sin™" x lJ—C
2 3
1 2x -1

C. ——sin ! x J—C
NE) 3

D. none of these

Answer

J‘ dx
[T+ 2x —3x2
v V3 —x2+%x+%




) HES

()

1 3x—1
T reip—1 3
@(5111 2
3
1 _1(31-— 1)
-5 sin 2

12. Question

Mark (V) against the correct answer in each of the following:

- dx

A sin_l[ EJ +C
4

B. log x +4x? —16‘—
C. log )-;—w.,’)-;2 —16‘—

D. none of these
Answer

We know

—=1o |;t+ ;t?—a'?l
J-\-l'z—az & v

fﬁ= lﬂg|l+\f12—16|

13. Question

Mark (V) against the correct answer in each of the following:

c dx
— =9
J 1x? -9
A. élog 2x + V4x? —9‘—

\/4)(2—9‘—
zx—\hx:—g‘—

D. none of these

1
B. —log|x +
4

C. log

Answer

f’m



Put t =2x

dt =2 dx
sdy =%
2
1 dt
T2 VtZ —9

dx —
— - R g——
ﬂfmw—log x++x?—a

1 —
=Elﬂg|f+\.’f2—9

Butt = 2x

1 —
=§log|2x+v4x2 -9

14. Question

Mark (v) against the correct answer in each of the following:

-

j ? dx =2

D. none of these
Answer

= J- x%dx
V(x3)P-(1)?

Put t =x3
dt =3x2dx

oot
= 1—31_2
1J’ 1 x2%dt
:)_ e —
3) x2\rz -1

dx —
JE e — - L 42
:J-Nw—log x++4/x?—a

1 —
=glﬂg|f+\ff2—l

Butt =3

1l 3+
—30g|;t

15. Question

vxe—1|



Mark (V) against the correct answer in each of the following:

J‘ sinn X _
i\,’4cosj x—1

1 5
A. ——log|2cosX +4jd4cos x—1|+C

-
-

1 2
B. ——log|2cosx +4fd4cos" x—1|+C

1 5
C. —Elog 2cosX +4f2cos"x —1|+C

i

D. none of these

Answer

J- sin xdx

J(2Zcosx)?-(1)*

Put t =2cos x

dt =-2sinxdx
d dt
= dx = ———
28nx
1 dt
2 vz —1
:J-L=Iog|x+ x2—a?
Vx2—a? v

= —%logﬁ—l— Jee—1

But t = 2cosx

= —ilog|2cosx +4cosZx — 1|
16. Question

Mark (V) against the correct answer in each of the following:

A. log

tan x —x#tan:x —4‘—(‘
tan x —\,’tanjx—él‘—C
tanx—x}tan:x—4‘—C

D. none of these

B. log

1
C. —log
2

Answer



J’ sec? x dx
J(tanx)2 — (1)2

Put t =tanx
dt = sec?x

dt
sec? x

= dx =

J’ 1 sec®xdt
sec?x 1z -1

dx —
— - 2 2
fmﬁ—log x++4/x?—a

=log|t++t?2—1]

But t = tanx

4 Atanie 1
=log|tanx ++/4tan?x — 1|

17. Question

Mark (v) against the correct answer in each of the following:

codx
J(l_eﬁ};) )
A logle® + e"‘—l‘—[‘

D. none of these
Answer

Differentiating both side with respect to t

—Ze”ﬁ=l=>dx= _ldr
dt 21—t
1 1

y= ‘ifmdf
1(t+(1—1)

Y="3) Ta-or

_ IJ’ 1 -I—ldf
Y=73 (1-1) ¢

1
y=—§(—log(1—r)+10gt)+c
Again put, t = 1 - e2X

1
y= —5(— loge* +log(1—e®)) +¢



1—e2x

v =—log oix +ec
y= —logye2*—-1+c

18. Question

Mark (V) against the correct answer in each of the following:

A. log

B. log |x +4/x" —3x +2

C. loglx—vx"—-3x+2

D. none of these

Answer

J’ dx _J’ dx
ViZ—3x+2 J

dx
- _ B w2 _ 2
= J-\,W Iog|1+\f1 a

= 10g|(x—§)+\,’x2 —3x+ 2.
19. Question
Mark (V) against the correct answer in each of the following:

" COS X

|——
\/5111‘);—251111(—3

dx =2

. . 2 .
A. log |sin X —\/5111‘:( —-2smx-3(+C

. . 2 .
B. log (smx—1)—\/5111'3(—251113(—3‘—'[‘

C. log (sinx—1)—\/51'112);—251'11);—3 +C

D. none of these



Answer

cosx
= f —dx
W sin®x—2 sinx—3

Let t =sin x

dt =cos x dx

dt
= dx =
COS X
cos x dt
 cosx\tZ—2t—3+2-2
dt

J({E2-2t+2)—5

dt
Jt—12—5

dx
T ; [v2 _ 2
= J-Nw Iog|x+vx a

dt

—_—

= | ———=log|t—1+t2 —2t— 3]
J-v*(r—l)E—B

But t =sin x

= log|sinx — 1 ++/sin2x — 2sinx — 3|
20. Question

Mark (V) against the correct answer in each of the following:

J- dx _

A log|(x —2)++x* —4x +2

&hgx—ﬁxydm—Z—C
C.ng—wx2—4x—2-—f

D. none of these

Answer

J’ dx J’ dx
Vi2—4x+2 JVxi—dax+2+4-4
J’ dx
J(x—2)2-2

dx —
[ ——— - rd — 2|
= J-\,W E0g|l+\|‘l a

dx
:f lxi—2+/x?—ax+2

S
G222 7

21. Question



Mark (V) against the correct answer in each of the following:

- dx

—_— =7
J\}xz—ﬁx—ﬁ

A. log X +4x? +6x+5[+C
B. log x—\,’xz—ﬁx—ﬁ +C

C. log|(x+3)+vx?+6x+5

D. none of these

+C

Answer

J’ dx J’ dx
\Jx2+6x+5_ VIZ+6x+5+9-9
J- ’(1+3)2—

= | ———==lo |;t+ ;t?—azl
J-\-Iz—az g v

dx —_—
ﬁ=log|x+3+vx2+6x+5
e 22 _ a4
J(x+3)2 -4

22. Question

Mark (V) against the correct answer in each of the following:

A log|(x —3)+vx? —6x—8‘—
B. log )-;—4».,‘)-;2 —6x—8‘—(‘
C. log I:X—3:I—’\|'X2—6X—8‘—

D. none of these

Answer

= —=Iog|1+\f12—a2|
J-\-Iz—ﬂ,z

—loglx—3+yx2—6x+9-1
J- 3)2_1 | |

J- ’m Iog|1—3+\f12—61+8|

23. Question



Mark (V) against the correct answer in each of the following:

- dx

Vx? —6x +10
A. log x +4/x? —6x—10‘—(‘

B. log [(x —3)+ yx~ —6);—10‘—[‘
C. log x—«.}xz—ﬁx—l()‘—(‘

D. none of these

-9

Answer

J’ dx J’ dx
dx2—6x+10_ VXZ—6x+10+9—9
J- ’(1—3)2+1

2 2
J-T Iog|x+\f1 +a|

=log|x+3++x2—6x+10
J- 3)2+1 |

24. Question

Mark (V) against the correct answer in each of the following:

D. none of these
Answer
xZdx
V(x3)? +(a)¢

Put t =x3



11 x3%de

=3J-ﬁ\.f2+ﬂ.6

dx
R Ry

= | ———==log|x+yx?+a?

J-\,x2+a2 g v

1 lli—
=§log|t+\;t2+a5
Butt = x3

1 ’17

=§Iog|x3+ Jxé +asé|+c.

25. Question

Mark (V) against the correct answer in each of the following:

.
" secT X

\Jlﬁ—tan:x
A. log [tan x ++/tan? x —16‘—(‘

B. log x—\,’tan:x—lﬁ‘—f
C. log |tan x—«.ﬁtan:x—lﬁ‘—C

D. none of these

dx =7

Answer

J’ sec? x dx
J(tanx)2? + (4)2
Put t =tan x

dt = sec?x

dt
sec? x

= dx =

J’ 1 sec?xdt
) sec2x\iZ + 16

dx
N ST
= | ———=-=log|x+x*+a?
J-xfx?+a2 Ty

=log|t+4t2+ 16
But t = tan x

=log|tanx ++/tan? x + 16|

26. Question

Mark (v) against the correct answer in each of the following:

. dx

J\/.%x: L 6x 12

—9



A. log(x—l}—*\ij—ix—4‘—(ﬁ‘

1 B
B. Elog(x—l)—\ix'—ﬁx—ﬂr‘—f
C. %log(x—l)—\,’xz—ix—ﬂr‘—C

D. none of these

Answer

J‘ dx J‘ 1 dx
VaxZ+ex+12 J3VxZ+2x+4

J’l dx
I3 VxZ+r2x+3+1

J’ 1 dx
\-@\,-’(I-F 1)2+3

dx —
[— - -2 2
= J-\.m—lﬂgll'i'\fl +a|
1 dx
= —J,_J-—=Iog|x+ 1+x2+2x+4
et 1zia
v3J J(x+1)2+3

27. Question

Mark (V) against the correct answer in each of the following:

- dx s

J\fﬁxj—élx—ﬁ B

1 3
A-:log{x—l}—xﬂx'—ix—.%‘—f
B. Llog(x—l}—v’xj—ix—.% +C

V2
C. L loglx +Vx? +2x <3|+ C

.ﬁogx X” + 2% +3

D. none of these

Answer

J‘ dx J‘ 1 dx
V2xZ+4x+6 JV2VxZ+2x+3

J’l dx
I 2Vt 2x+1+2

J’ 1 dx
\-E\,-’(I-F 1)2+2

dx
N ey
= | —===1lo |l+ X%+ a?
J-\,’xz+a2 g v



dx —_——
NG ———=log|x+ 1+x*+2x +3
v2J, J(x+1)2+2

28. Question

Mark (V) against the correct answer in each of the following:

[-—= dx =2
x0+2x% +3
1 .
A-—lc}g(x3—1)— x®+2x% +3]+C
3 \
B. log X —\,’xﬁ + 2% —3‘—
1 .
C-—log(x3—1)— x®+2x3 +3|+C

D. none of these
Answer

x2dx
Vxe +2x34+3

Let x3 =t

= 3x2dx = dt
dt p

= — = dx
3x2

J‘ x2dt t
3x2\t2+2t+3 3J V2 +2t+3

1 dx
=f§¢m

1 dx
i

2 2
J-az— Iog|1+\f1 +a|

dx
JE+1)2+2

—logle+ 1+ +2t +3

But t =x3

=10g|13+ 1+\;15+213+3|

29. Question

Mark (v) against the correct answer in each of the following:

j' 4-x*dx =2

9 . 1X
4—-x°+2sm 1:—(:‘

-

A.

o |



. X
B. X\H—x:—sm 1:—C

-

1 . 1 X
C. :X\H—x:—ism 1:—(:‘

D. none of these
Answer
We know

/ X @ (X
= \;a?—x2=§va2—x2+?sm (E)+C

x —— 4 X
=>J-\a 2 =4 2+zsml(£)+c

e R o X
=:-J- 2—— 4 — 2+25‘1?11(E)+C

30. Question

Mark (v) against the correct answer in each of the following:

[V1-9x7 dx =2

A.

S}

D. none of these
Answer

We know

f X @ (X
= \;aE—x2=Eva2—x2+Esm (E)+C

1
= V’lz—(Bx)2=3’§—x2
1 3 1 L
X 1
= 3 5—;[2:? §—x2+%sml

12 ~7_ X -2 3 I
= /12 —(3x) =E\fl_gl +Esm (3x)+C

+C

Wl | =

f12 2 X -2 1. —1pa.
= /12 —(3x) =E\f1—91 +gsm (3x)+C
31. Question

Mark (V) against the correct answer in each of the following:



X 3 9 . 42
A Z9-4x? + Zsin =+ C
2 4 :
]
2x
B. x99 —4x~- + Zsin IT_C

D. none of these
Answer

We know

X / a? 1 X
= vaz—xz——va2—12+—sm (E)+C

= \f32—(21)2—2’——12
= 2 ——x2=i 2 2Jr—sm o )
24 3
2

— X
= V9 —4x?=o4y9- 412+83m (2x)+C

e ) 9
= \f9—4x2=£\f9 412+4sm‘1(2x)+c

32. Question

Mark (V) against the correct answer in each of the following:

. —
Jcosx 9 _sin“xdx =2

1 . > 9 . _ifsinx’
A. :smxwi‘)—surx + s 1[ —J—C

— y 3

sinx — 9 . _(sinx
B.T 9—5111‘);—:5111 [ J—C

a— 3

1 ) 9 . _y/sinx
C. :cosx*\if)—sm:x + s 1[ —J—C

D. none of these

Answer

Given: [ cosx+/9 — sinZ x dx
Let sin x =t

cos x dx =dt

dt
cosx




dt ——
= V9 —sin? xcosx
cos X

J9 —t2dt

f X @ (X
= \;aE—x2=Eva2—x2+Esm (E)+C

—— t —— 9 X
= J-\.'32—f2=E\f9—fz+§.§i?l_1(—)+c

3
But t =sin x
— 8§ —— 9 sinx
= J-COSI\J'Q_ sin?x = Tﬁ)—sinz I+ES£R_1(T)+ C
33. Question

Mark (V) against the correct answer in each of the following:

J’ x> —16dx =2

A. x\,’xz —16 —4log

x—x#‘xj—lﬁ‘—f

B. Zyx” 16 —8logx + Vx° —16‘—(‘
C. Zyx? ~16 + 8log|x + Vx* —16‘—(‘

D. none of these
Answer

We know

. 2
—— X —— a —
=:-J-\;xz—az=va2—a2—Elog|x+vx2—a2|+c

T gy——— ——
=:-J-vxE—-ﬂ:?=va2—42—ilog|x+vx2—42|+C

X
> J-\fxz— 16 = 5x2 = 16— 8log|x +/x2— 16| +C

34. Question

Mark (V) against the correct answer in each of the following:

J‘ X% —4x +2dx =2

1 > ;
A —(x=2)Vx" —4x+2 +log|(x —2)++x" —4x+ 2|+ C

D. none of these



Answer

Vx? —4x + 2dx

It can be written as

= Jx2—4x+2+2-2=x2—4x+4-2

J(x—2)2-2

We know

. 2
—— X —— a —
=:-J-vxE—az=§\fx2—a2—?Iog|x+vx2—a2|+c

L A2
:J-vf(x—z)z—z=¥*(x—z)z—z—(”,j) Ja—22—2|+c

v —Iogl

———— X2 —
:J-vxz—4x+2= 5 Vit —4x+2—loglx*—4x+2|+C

35. Question

Mark (v) against the correct answer in each of the following:

[vox* +16dx =2
3 8 5

A Zyox? +16 + < log|3x +ox* —16‘—[‘
¥ 8 ¥

B. ~\ox? +16 - log 3x + /9% —16‘—(‘

C. x4/9x% +16 + 241og

D. none of these

3x + 4/0x* —16‘— C

Answer

. 2
—— X ——— a —
=:-J-\;x2+a2=va2+a2+Elog|x+vx2+a2|+c

2 2 16 2
BJ- x2+(i) =3 z x2+(i) +Eio x + x2+(i)
= 3/ = 7|2 3) T2 3

X 8
= J-ﬁ)x? +16dx =5 /9x7 + 16+ log |3x +ox2+ 16|

36. Question

Mark (V) against the correct answer in each of the following:

J‘-:)i e 1 4dx =7




. P 1
C.e"ve™ +4+ log

-

e® + e’ —4‘—(‘

D. none of these

Answer

J- e’y e?* + 4dx
LeteX =t

eX dx =dt

=J-\ff2 +22dt

. 2
—— X ——— a ——
=:-J-\;szra?=§Vx2+a2+Elog|x+vx2+a2|+c

— t —— 2° —
=>J-\ffz‘i‘zg=E\ff2+22+EI0g|f+\ff2+22|+C
But t =eX

x

er ——— —_—
= J-ex\fezx+ 4dx=Ev92x+4+2Iog|9x+vezx+ 4|+C

37. Question

Mark (V) against the correct answer in each of the following:

-+/16+(log x)2

==

A. llogx- 16—(10gx}2 +8 log |logx + 16—(10gx)2

dx =7

B. llogx- 16—(10gx}2 +4 log |logx+ lf’)—(lc:)gx}2

logx—dlﬁ—(logx}j‘—

C. logx - 16—{10g311}2 +16 log

D. none of these

Answer

16 + (logx)2
[T,

Let log x =t
1
= —dx=dt
X
= J-\frz + 42dt

. 2
—— X ——— a ——
=>J-vx2+a2=ivx2+a2+?.!og x+4x2+a?|+C

+C

C



t 4*
=:-J-\fr2 +42dt=5\fr2+42 +log|t+yt2+42|+C
But t =log x
/16 + (log x)*?
=:-J-—v (fogx) dx

x
_logx

J0og?x + 16 +8log|logx + \/log?x + 16|+ C
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