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EXERCISE - |

Sol.l A

sina

J~ sina
sinx.sin(X + o)

sina

Sol.2

put Vx =t

=2

atdtzzi

J~ sin{(x + o) — x} dx

sinx.sin(X + o)

J- sin(X + a) cos X — cos(X + a) sinx
sinx sin(x + o)

dx

I cot X —cot (X + o) dx

[/nsinx—/nsin(x+a)]+cC

m sinx
sin(x + a) *c

1 ax
32&dx—dt:> &—Zdt

t V%
+c=2
/na

+C
/na

Sol3 C
| = j555 55" 5% dx
X
Let 55° =t
55" 5 X
5 ./n5.5° /n5.5" In5dx =dt
x dt
55 5% 5Xdx = — —
(¢n5)
dt t 55°
| = J. 3 = 3 + = 3 +C
(/n5) (/n 5) (/n5)

HINTS & SOLUTIONS

Sol.4

Sol.5

Sol.6

Sol.7

A
tanx
[ g,
SINX COS X
2

tanx sec” x

[ e sec?x o,
tanx

tan x =t? = sec?x dx = 2t dt

t.2t dt
J. 2 =2t+c=2+tanx +c
D
X
I 2 dx
1- 4%
- » _dt
2=t = 2/n2dx=dt = 2xdx= n2

5 sin'(2¥) + ¢

1 J' dt
/2 \/1_ {2
D

v=1 oy (1+x )3/2

putx=tan ® = dx=sec?0d6

-]

y =sin (tan”' x) + ¢
x=0,y=0 = c=0
y = sin (tan™" x)

sec?6do

= | cos0dO =sin0 +c
sec3 9 j

x=1 sin T
= :> = _—
y 4

=7z

B
dx
y= -[ X2 +x+1
dx dx

1:I

2
X2 4x+ti1-t ( 1)2 (VSJ
a4 ) e

_\/—tan [%J+C
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INDEFINITE INTEGRATION

Sol.8 C

j(x—l)e‘x dx
= Ixe’x dx—J. e X dx

= _—xe*+ je_x dx—J‘e_X dx

=—xe*+c

Sol9 C

J. tan® 2x sec 2x dx

J. tan 2x (sec2 2x —1) sec 2x dx

dx

sin 2x sin 2x
:I Z dx_j 2
cos™ 2X COS“ 2Xx

put cos2x =t

dt
sin 2xdx =— —
in 2x dx >

1 dt 1J‘dt
== — 7 + — -y
2 Jr 20 ¢?
-3
1 .t O R
T2 |73 20t

1 sec® 2x E sec 2x + ¢
6 2

Sol.10 A

X

tan'x=t = > =dt
1+x

Ie‘(1+tant+tan2t)dt

= J.et (sec?t +tant) dt
=e'tant+c

tan~tx tan~tx

=e tan (tan’lx)+c =xe

Sol.11

Sol.12

D
J' dx
xz(x4+1)3/4
B J‘ dx
x5(1+ X—4)3/4
dx
putl+x*=t = x_5 =—t3dt

t3 dt 1 1/4
=—|—Z=-t+c=-|1+— +cC

t3 x*

A

J~ dx xl—sinx
1+sinx 1-sinx

_ jl—sinx

0032 X

= I seczxdx—jtanxsecxdx

tanx—secx+c

sinx-1
+
COS X

Zsinécosé —| cos? X +sin® X
2 2 2 2

= X X + C
cos? ~ —sin? 2
2 2
2
X . X
COS— —Sin—
( 2 2j
= +cC
coszé—sin25
2 2
cosé—sin5
2 2 1-tan—
= < +c=—|——<€ | +¢
X . X
COS— +Sin— 1+tan—
2 2

r_X Xx_r
=—tan 4 2 + Cc =tan > a4 +C

a:—%,beR
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Sol.13

Sol.14

Sol.15

Sol.16

C
_[ (fF(x) 9" (¥) = ”(x) 9(x)) dx
=109 [ g"09.0x - [ 109 9'00) dx

—g00) [ 17 a0 1700 ax
=10 900~ 0 9 +

B
. 1
I(sm 2X — cos 2x) dx = 2 sin(2x—a)+b

€0S 2X sin2x
— — +b

2 2

— {—c052x+ism2x} +Db

22

I
|

|\>|"‘

1

. T T .
Sin—C0S2X +C0S—SiN2X | + p
4 4
. 5n
sin| 2x+—
{ [ 4ﬂ +b

J' COS 2X dx

(cosx+sin x)2

COS X —SinXx
[ Gosx_sinx

COS X + SinX
cosx +sinx=t = (- sin x + cos x) dx = dt

dt :
IT =/n (cos x +sin x) +c

A

1 1
———dx - | ————dx
J.x(x”+1) - I xHN 1+ x™™)

l+x"=t = —nx™'dx=dt = w:—
1 rdt 1

=—— |— ==-=—/im@Q+x"M+c
n t n

Sol.17

Sol.18

Sol.19

C

J. [1+ tanx tan(x + o) | dx

dx

_[ tan(x + a) —tanx
tan(X + a. — X)

Itan(x+a)dx - Itanxdx

tana
1 sec (X +a)
= - ____ | +C
tano sec X

A

X_
J- e 1dx
Vex+1

J'e—l

e* dx
- J‘JQT_l dX‘I‘JeT_l

3 d eX

_J.\/tz_l J.ex\/eZX_l

:.[ dt _J~ du
N uvu? -1

=/n (e + \/e—l) —sec’ (e +c

dx

C

R
Bex) - X2 T % Nk tC
1 : a L L d

x31+x) T x * X2 * %3 (x+l)

l=ax®(x+1)+bx(x+1)+c(x+1)+dx®
putx=0 =c=1

putx=-1=d=-1

putx=1

1=2a+2b+2c+d

1=2a+2b+2-1 = a+b=0

putx =2

1=12a+6b+ 3c +8d
1=12a+6b+3-8

12a+6b=6 = 2a+b=1 = a=1
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Page # 8 INDEFINITE INTEGRATION

dx
1 1 1 1

—— (1,2 1 Sol22 C

J.x3(1+x) -[(x x2 X3 x+1}
4e* +6e7*

¢ t_ L, 1 IWO’X

=/Mmx+— - —-/Mx+1)+c eX - 4e
X 2y2 (x+1)

e iemle
=—T o t-+in| | +cC
X

N X+1
A=-1/2, B=1
1+x3 - x3 1+x
Aliter -[ x3(1+x) - -[ x3(1+x) _I
Sol.20 C
J‘\/secx—l dx

tanx sec x
dx

I Jsecx+1.sec x

secx+ 1=t = sec xtandx = 2tdt

2t dt dt t—1
:It(tz—l) zzjt IS

_ \/secx+ 1
=N Jsecx+1+1 \/secx+1+1

Sol.21 B

dx

I cos® x 4/Sin 2x

J‘ dx
cos® x 4/2sin x cos x

sec? X 4
- \/_ -[cos 4 xJtanx -2 -[ \/tanx
1 (1+tan2 X) sec? x dx
V2 Jtanx

puttan x =t* = sec? x dx = 2t dt

% j{liﬁjzt dt = ﬁj(lﬂ“)dt

2[4

Let4ex + 6e™=A(9e*—4e™) + B(9e* + 4e7)
4=9A+9B ; 6 =—-4A +4B
3 19

B=3 A3

[os)

2sinx —sin2x
f(x) = I—

X3

Lim £1x) = Lim 2sinX —2sinXcos X
x—0 ~ x-0 X3

_ Lim 2sinx [1—COSXJ
-y 2

~ x-0 X X
=1
B
cos4x+1
I— =Acos4x+B
cotx —tanx
_ (cos4x +1) .
I = J. (coszx—sinz ” Cos X sinXx dx
2cos? 2x )
= _[ Toos2x (cos x sin x) dx
= J.COSZX sin 2x dx
= 1 Isin4xdx :_m +B
2 8
C
N
Ie (x+\/;) dx
Jx

1
x=t = Jx dx =24t
2J'et (2 + 1) dt

:2J‘et(t2+2t) —2J‘ettdt
=2e'(t?)—2te'—e+c
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Sol.28 D
2e&.x—2[\/; e‘& —e‘&]+c

1-cosx
5 [y,
2eV¥[x—x +1+c COS O —COS X

So0l.26 D 1_[1_25"12 XJ
2
tan 0 ; d
J.e (sec6—sin0) do COSa—[ZCOSzz—lj

dt

tan0=t = do=_—75
1+t

X

X
sin—
2

:ﬁj\/ dx

X
coso +1-2cos? >

|:I ¢ [V1+t2— L

1+t2 V1+t2
sin —
1 t =2 | - i
= |e - dt =
.[e i+t (2 +1)° \/ZCOS g T200s",
1 1 .
:et +C :etano +C sSin
N B (L B
cos? ¢ _cos? X
=e™cosO+cC 2 2
Sol.27 C X _ Ll X
cos2 t = 2S|n2dx dt
1-x’ X
I X(1+X7)dx sin 5 dx = — 2dt
dt t
‘j;d—jid =—2J.—:—23in—1 S t+c
~ ) xaex"y 1+x") X cosZ%—tz cos
j ! x° cos X
= de—j dx 5
x°(x™" +1) 1+x") =_2sin’ 2 +c
1+x7=t 1+x =u )
7 dqu  Sol29 A
—g dx=dt Xt dx = —-
X 7 J- dx
[(x-2)% (x+2)°]*
d
X -1
—g = —dt
x8 7 _.[ dx
1 dt 1 ¢ du 1 1 & _1)3/4 Oer 2)5/4
:—7IT—7JT=—7€nt—7fnU Xx—1=t" = dx=48dt
3
dt
1 n_ 1L 7 _[ 3 A;t dt5/4 :4,[ 4 54
:—7€n(1+x—)—7€n(1+x)+c t° (7 +3) (t"+3)
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So0l.30 C

I (x eMSINX _cosx) dx

= I(xsinx—cosx)dx

—XCosSX+cC
—e™Xcosx+c

Sol.31 A
. 2 .2
sin -
J‘ |-;< dx :J~3|n X+1 1OIX
1+sin“ x 1+sin® x
dx
:Idx—J.—.z
1+ sin“ x

sec? x
IdX_J.—z dx
sec’ x + tan” x

sec? x
= J‘d)(— J.—zdx
1+2tan“ x

- Idx— J. 1+d;t2

- (%J tan"' J2t+c

1
-y _ — —1
=X > tan” (42 tan x) +c

Sol.32 B

j4sinxcos X cos 3—X dx
2 2

. X 3x
2_[ (2 sin X cos Ej cos —- dx

2.[ sin% + sinl cos % dx
2 2 2

= .[Zsingcosﬁdx + J.Zsinﬁcoss—xdx
2 2 2 2

= [ sin 3xdx+ [ ((sin 2x) - sin x) dx

cos 3Xx COoS 2X oS X 4 C
=— - X
2 2

Sol.33 A
/1—&
J. dx
1+\/;

Imdx

:.[\/11()( _J.\/]_i(x dx
Letl—j\/i - (\/_

dx
put Vx =t = o =t

- [ 2t dt It2+1—1

V1-t? “ e a
—2I —2“1 2 dt

=2 sin t—Z[i 1-t2 +lsin‘1t} +c
2 2

l=—241-x =2 sin" J/x +4/x V1-x +sin"/x + ¢
=—2/1_x —sin"yx + Jx V1-x +¢
=—2/1_x +cosy/x + Jx V1-x +c

Sol.34 B

j Sin X.COoS X.COS 2X cOos 4X.cos 8x.cos 16x dx
1 .

= 5 J. (sin 2x.cos 2x) cos 4x.cos 8x.cos 16x dx
1 .

= ZI (sin 4x.cos 4x) cos 8x.cos 16x dx

= %I (sin 8x.cos 8x) cos 16x dx
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INDEFINITE INTEGRATION Page # 11
= ij sin 16x cos 16x dx J' 1=t at
16 1+t

1 __ 1 cos32x putt=cos 20 = dt=—2sin 20 do
_5-’. sin 32x dx = — 32 x 3 _
1 = Izsmee (2sin 6 cos 6) d6
_ cos
== 1024 Cos 32x + C
= 2I 2sin0do = 2_[(1—00329) do
Sol.35 C
.[ dx =20-sin20+c=cos't— 41-t2 +¢
sin® x + cos® x

1 1 2 _
dx =cos'——\[l- 5 +c=sec" x- X“1,¢
4 2 2 X X X

Jlsin4x+cos X —Sin“ X cos” X

. sec” x dx Sol.38 B
~Jtan* x+1-tan? x
J' dx
(1 + tan® x) sec? x dx cos® x +/sin2x
:-[ tan* x —tan’ x + 1

same as question no.21
tanx =t = sec?x dx =dt

1 Sol.39 A

1 =
o a+)dt "I e

4 -t241 12
t—I +1

dt

dx
I 3
_[ —3 = =a.cotx +bytan®x +c
sin” X cos” X

1 1 J'sec4xdx
- == 1+—= = =

Let t [ Cu= [ tzj dt=du /tan3x

du 1 tan x = t? = sec? x dx = 2t dt
= _[1 > =tan”'u+c=tan” (t—ﬂ +c

+u (1+tan2x) ,

m sec? x dx
=tan™’ (tanx— j +
tan x
4
=tan™' (tan x — cot x) + ¢ = J'(lzt ]Zt dt = zj(iz+t2Jd[
t t

Sol.36 A
2 2 2 [ 3
=-= + §t3+C:_2,/cotx +§ tan®x + ¢
J. Zn(l+sinx)+xtan[£—§j dx
f(x) f'(x)

Sol.40 A

=x/n(l+sinx)+c 5

logx -1

Sol.37 C [ Mogx=D | gy
1+ (logx)
x-1 1 _ 1-1/x 1
_[ x_+1'x_2dx_-[ m-x—zdx ImMx=t = x=et = dx=e'dt
2 2

1 dx R t—1j 0 i P12t
- - - _ _ =le dt = | e'| ———— |dt
X =t= x2 = dt I (t2+1 J. (t? +1)2
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1 2
:jet02+D @+t2)? | gt
0 1

(1) f(t)
et X

= = + C
1+t2 1+Iog2 X

Sol.41 B
J~ _smx dx
sin(x—a)
Letx—a=t = dx=dt

J~ sin (.a+t) dt
sint

dt

_ J~ sinacost+cosasint
sint

=sin ajcottdt+cosajdt

=t.cosa+sina./n(sint)+c
=(x—a)cosa+sina/nsin(x—a)+c
=xcosa+sina/nsin(x—a)+c
(cos a, sin o)

Sol.42 A
(1+tan2 Xj
J~ dx _ 2
cos X —sinx 1-tan? X _2tan X
2 2
sec? X dx
2

|

1—tan2§—2tan§
2 2
X X
Put tan Py =t = sec? 5 dx = 2dt

dt —dt
=2|———=2| ——
J.1—t2—2t Jaz+m—n

J' —dt J' dt
=2l @ iote1-2) T2 2 (1e1?

2 \/§+t+1
=202 M2 e *C

Sol.43

Sol.44

Sol.45

J~ dx ¢
= +
X + X2 () +c

J‘x4+1—1 dx J‘ dx

dx= |~ -
5 X + X

5
X+ X X

=/x—f(x)+c

X
dt 1
= 5 = - +C
t2 t
1 X
:—3—+C:—4— + C
(x +1+1/x) XT+x+1
C
4
J‘ x2+12dx
X(x“+1)

4 2 2
X" +2X° +1-2x
= J.[ ]dx

x(x2 +1)2
dx N dt , 1
— | = nx+ +cC
= X t2 = 1+ %2
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Sol.46 A
i cos® x
Aliter j — - dx
sin“ X + sinx
|:I . S !in(x+\/1+x2)dx
1ex?2 )\ 5
l \’ CoSs™ X . .
1 I = J.ﬁ (sin? x — sin x) dx
sin™ x —sin“ x
=/n(X + V1+x?) X__dx — ! [u X ] 1
I 14 %2 I(H /1+X2) 14 x2 = J.cosx ——1|dx
sin x
« putsin x =t = cos x dx = dt
'1:I dx
1+x2 =

1
1+ x?=1 = xdx = tdt

I=¢n (x+ 1+ x? )I

t dt
.

J.dt} dx Sol.49

i

=/n(x+ \/1+x2)- \/1+x2 -x+c

dx

3X COs X

sin

Sol.47 A

1
'[ xv1-x3 >

1jdt =/n|t|—t=/n]|sinx|—sinx+c

_ _[ dx
ytan® x.cos* x

sec? x dx
1-x3=¢ (Aliter put x® = :I 3
sin? 9) anx
tanx =t = sec?x dx =dt
2
X2 dx = — —tdt
3 J. dt 31241 )
= -5 = +Cc= +C
, 3/2 7 1-3/2 ytanx
_.[ X< dx
- 3 3
X7 V1-X
Sol.50 B
zj- tdt 2 dt x3_1 2 1
__2 _2f S o - [ —2—ax
3 @a-tH)t 37 (t°-1 -[x(xz +1) J‘x2+1 x(x? +1)
_ 1-x% -1 dx 1
L S +c :Idx—j 2 _I P
3 t+1 3 1-x3 11 X“+1 ¢ x7(A+x77)
dx
Sol.48 B Let :|_+X‘2:’[:>—3_—E
X 2
3 1-sin® x) cos x
J.;:OS—XdX = %dx 1 dt
sin2 x + sin x Sinx(1+sinx) =x—tan"'x + ST

putsin x =t = cos x dx = dt

2
A=) g = J'—(l_t) dt
t

t(1+1t)

=(nt—t+c=/n|sinx|—sinx+c

1
=x—tan" x + > m|l+x?+c

1
:x—tan-1x+5 mx2+1)—/nx+c
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Page # 14 INDEFINITE INTEGRATION

Sol.51 A Sol.54 C
mix| J'
1+ 2 tan x (tan x + sec X)}2 dx
J‘x,/1+/nx { ( )

1 J. 2 1/2
1+€nx:t2:>;dx:2tdt {1 +2tan?x + 2 tan x sec x}'? dx

2 _ sec? X —tan? x + 2 tan? x + 2 tan x sec x}*2 dx
I(t 1) 2t dt :2I(t2—1)dt J.{ }
t

= I(secx + tan x) dx

3
2
2{%4} +c= gt[t2—3]+c

=/nsecx+/n(secx+tanx)+c
=/nsecx(secx+tanx)+c

2
—J1+/nx [L+/nx-3]+c
3 Sol.55 B

2
5,/1+fnx [lnx-2]+c J‘ xdx
\/1+x2 +4(1+ x2)3

Let 1+x?2=1 = xdx=tdt

Sol.52 A

J‘xtan X

\/— dx= 14 x2 f0) +Aln (X +1, x2 )*+C J' t dt J'
+13

it

tan' x X dx— [L de]dx
IV1+X2 '[ 1+XZJV1+X2 =21+t +c=2y1+V1+x% +c¢

Letl +x?=1> = xdx =tdt

t dt Sol.56 B
tan-'x J— - I ! 5 (J. dt) dx
t 1+ X A
1+x
,[ 4.3/2 dx
V1+x? (1-x7)
1+x tan™' x — J.
1+ x2
2 4 L + X
= -1 — 3
tan™ X v1+x > _ J' 1+x dx = _[ %3 dx
3/2 3/2
x3[1—x2] [ 1 ij
5 el
=tan'x V1+x2 —/n(x+ x2+1)+cC X x2
f(x) =tan~' x
=1
1
Let 5 —x2=1+ (—3 de-—tdt
Sol.53 B X
sin® x — cos® x
J. ) 2 dx t dt t72+1
1-2sin“ x cos“ X =— |3 =- +c
t -2+1
(sin4+ cos® X) (sin2 X + cos? X) (sin2 X — cos? X) dx
(sin4 x + cos? X)
1 1
in 2x = E +C= 1 +C
_Ic032xdx:_sIn +c L2
2
X
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Sol.57 A

.[ /a+x / (a+x) (a- x)d
a-x 2_ 2

X

= I—ZX dx
Va? - x?

a?—x2=1> = xdx =tdt

tdt
:—2j =_2t+c=-24a2 _x2 +c

Sol.58 B

I tan (X — a) tan (x + o) tan 2x dx

_ tanA +tanB
tan (A +B) = 1-tanA tanB

_ (tanA +tanB)
tanAtanB=1- —tan(A+B)

(tan(x + a) + tan(x — a))
tan2x

tan(x — o) tan(x + o) = 1 —

tan 2x tan (X — o) tan (X + o)
=tan 2x—tan (X + o) —tan (x — o)

Itan 2x tan (X — o) tan (X + o) dx
= Itan 2x dx — J.tan (X + o) dx — tan (x — a)dx

1
:E!én sec2x —/nsec(x+a)—/nsec(X—a)+cC

Jsec 2x

+
sec(X +a) sec(x —a)

Sol.59 C

J‘ x13/2(1+ X5/2)1/2 dx

4
1+x2=1 = x¥dx = 5 t dt
j XS .X3/2 (1 + X5/2)1/2 dx

4 4
- gj(t2—1)2.t2dt_ gj(t4—2t2+1)t2dt

4.[ o 4(t" 25 ¢
=— —2tt+ ) dt= — | ——=t°+— |+C
c | -2t o)t 5{7 S

:i (1 + x5i2)772

8 4
—_ + 5/2\5/2 + — + 5/2\3/2 +
35 o5 (L HXEE+T (L HxPiace

Sol.60 A
J- sinx
2 sin 4x
sinx B sinx
2sin2X cos2x dx = 2SIiNX COSX COS2X dx
1 dx 1 cos x dx
~ 2 J cosxcos2x ~ EI cos2x cos? x

1 cos X dx
1- 2sin® x) (1- sin® X)

putsinx =t = cos x dx = dt

_1 f a1 f __ a0
T2d @-2hya-?) T 2d t?-p(et?-
J~(2t2 1) - 2(t% - 1)
1) (2t° -1)

1 dt 1 dt
B EI 2 -1 _EI 2 -1/2
_1, t-1 1 , t-1/2 .
“a T 2(1/42) iz TC

1 sinx-1 1 V2 sinx -1
=4 M sinxil 242 n J2sinx+1 T €

Sol.61 D
tan tx —cot 1x
[ fan_xocot X g

tan 1 x + cot 1 x

tan tx —cot 1x

dx
/2
2 t
= _I an” x——+tan Ix | dx
T
= EI(Ztan x——jdx
T
— i[xtan‘lx—lfn|1+x2 @ —x+c
T 2

4 2
= —xtan'x—-—/n|l+x)-x+c
Y Y
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