INDEFINITE INTEGRATION
EXERCISE # 1

(bguestions Standard Integral
ased on

J-4+55inx
cos® x
(A)dtanx—secx+c
(B)4tanx+5secx+¢
(C)9tanx +¢c

(D) None of these

Q.1 dx equals -

Sol.[B] I = I(4sec2x+55ecxtan x) dx

=4tanx+5secx+c

(aX _ bX)2
2 ——— dxequals -
Q2 [F=53 q
(A) (a/b)* +2x + ¢ (B) (b/a)* +2x +¢
(C) (@/h)* —2x+c (D) None of these

a®* +b? —2a%p*
a*b*

SBRLEE
(A )

Questions : . .
hased on Integration by substitution

Sol.[D] I = j

Q3 J‘ex +e7¥

(A) log (e*+eX)+c (B)log (eX—eX) +c

O tanl(e)+c (D) tan1(e®) +c

eX

Sol.[C] I = jmdx

Lete*=t=e*dx =dt

I:f 21 dt=tan't+c
t°+1

=tanle*+c

J~ a+X
a—X

Q4

dx is equal to -

(A) sinL (x/a) —va? —x2 +¢
(B) cos 1 (x/a) —x/az—ixz +C
(C) asint (x/a) —Va? —x2 +¢
(D) a cos1 (x/a) —m +C

Sol.[C] I = j,/:i—i dx

Put x = a sin 20 = dx = 2a cos 20 dO

I = I(w) 2a cos 20 do
cos0—sin@ )’

= j 2a(1+sin 20) do
=2a0—-acos20+c

.1 X
=asintZ_ya?Z-x% +c¢
a

Questions .
based on Integration by parts

Edubull

Q5  [(logx)®dx equals -

(A) (x log x)2 —2x log x + 2x + ¢
(B) x (log x)2 —2x log x + 2x + ¢
(C) x (log X)2 + 2x log X + 2x + C
(D) None of these

Sol.[B] I = J.l.(log x)? dx

Take 1 is 1™ function then

I = x(log x)* — IX.M

dx
= x(log x)* - 2 jlog X dx

Again by parts

I =x(log x)* - 2[x log x - x% dx]
= x(log x)* = 2x log X + 2x + C

2

Q.6 jex(wj dx is equal to -
cos? x

(A)eXcosx+c
(C)exsinx+c

(B)eXsecx+ ¢
(D) None of these
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Sol.[B] I = je" (sec x tan x + sec x)dx

d
® — sec x =sec X tan X
X

l=e*secx+cC

1
v log (log x) + dx =
° I[ o (090 (.ogx)z]
(A)xloglogx+L+c
log x
(B)xloglogx+2—x+c
log x

(C) x log log x - X e
log x

(D) None of these

Sol.[C] I = j%[leg(log X).+ (Ioglx)zjdx

Letlogx=t= ldx:dt
X

and x = €'

| = Iet(logutizj dt
— [at 1 (1l 1
= Ie [Iogt+¥J dt— Ie (Y_t_szt

t

:etlogt—e.%+c

=X log (logx) — @ +cC

Q.8 jex A-x)° dx =

@+x%)?
eX X
A + B
() +c ®)
eX
©) Y (D) None of these

+cC

1 —2X
7t oo [dX
+X°  ([@+X9)
2

1

Sol.[B] |e*
B | (1
eX
+
d 1 2X
oL =
dx [1+ xzj 1+x?)?

8“85“0”5 Integration of rational function
ased on

Q9

3x+1
'[2— dx equals -

X2 —2x+3

(A) = Iog(Zx2 2x+3)— ‘/25 tanl(zf/;] +C

(B) — Iog(Zx2 2X +3)+ J; tanl(zf/g_lJ +C

(C) = Iog(2x2 2x + 3) + JE tan-1 (%} +C

(D) None of these

_ 3x+1
Sol.[B] I= jmdx
_ 3‘[ 4x -2

=3 Ax=2 dx
4J 2x% —2x +3

EIZX2—2X+3
3 2 5 1

= Zlog(@2x“"-2x+3)+ = | ———dx
- log ( v [
X—=| +>
3]

0g (232 — 2x + 3) +§tan1[ZX—1j ‘e

NG

Slw

dx =

Q.10 J‘M

(1-x?)
2

(A) Iog[x+ij - e

(B) log (X 3+ 72+c

x+1)  x?
O)lo + —+
©) g( 1] S+ e

D) lo g[x ﬂ—é re

Sol.[D] 1= Ide: j(zi-x]dx

1-x?) x? -1
x-1 x?

=log —-—+c
Xx+1 2

Q.11
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(A) L log [Xz_ﬁmlj +C

Zﬁ x2+ﬁx+1
1 x2+\/§x+1
B lo +C
®) 2\/5 g[XZ—\/EX-FlJ
-1
C —tan 1 X +C
O 7"
(D) None of these
L L
Sol.[A] |=j X dx:j X dx
Sre el
2 X+—| =2
X X
Let x + 1 =t= [1—%de:dt
X X
:I dt _ 1 log t— \/_
t2-2 242 t+\/_

1 Vox+1
- Zﬁ log [x +«/_x+1J

8“95“0”5 Integration of irrational function
ased on

Q.12

equals-

J- dx
V5x —6—x?
(A)sinl(2x+5)+c¢
(B)cos1(2x+5) +¢
(C)sinl (2x-5)+¢
(D) None of these

sol[C] 1= o
(-3
- X_i
4 2
J- 2X+3
VX% +1
(A)2 VX% +1+ 3| x+Vx* +1] +¢
(B) Vx2+1+3n|x+Vx?+1] +cC
(C) 2 VX% +1+ 3| x+Vx?—1|+cC

(D) None of these

_ 2X 3
Sol.[C] I = Imd’”jm dx

=sin'(2x—5) +c¢

Q.13

dx is equal to -

=2x%+1 +3sinhx+¢

Sa“;ﬁiggs Integration of Trigonometric function

Q.14 equals -

3+sin? x

1 1 2tanx
(A) 2\/gtan ( NG j+c

i 4 [ tanx
(B)ﬁtan (\/§]+c

(©) %tan—1 (2tanx) +c

Idx

(D) None of these

sec? x

Sol.[A] I = j dx

4tan’ x +3
Let tan X = t = sec®x dx = dt

dt 1 2 nt 2t
= — =) A= — | +C
It T [J_]

J’_i

3 1 tanl(manxj+c

23 V3

SN

Q.15  The value of jsm—x dx equals-
SIN X —COSX

(A) %x+%log(sinx—cosx)+c

(B) %x—%log(sinx—cosxﬂc

(C)x +1log (sinx +cos x) + C
(D) None of these

Sol[A] 1= & jﬂdx
2 Jsinx—cosx

1 J- (sinx —cosXx) + (sin X + cosXx) dx
Sin X —Ccosx

sin X +cosx
——ﬂ }dx
sin X —cosx
1 1 .
=EX+§ log (sin X —cos x) + ¢

J‘ dx
asin X +bcosx

Q.16

equals -

(A) ;Iog {tan l(x+tan_12]:| +C
a2+ b2 2 a
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(B) SN log {tan (x +tan! Eﬂ +C
a? +b? a

©) ;Iog {tanl(x—tanlgﬂ +C
Va? +b? 2 a

(D) None of these

_ 1
Sol.[A] I_\/a2+sz — - dx

[EEN

-1 J.cosec(x+oc)dx L=sinoc
Va? +h? a?+b?

1

- log [tan % x+aw)]+c
a“+b

-t

= log [tan 1 (x + tan’lR)] +c
a’+b’ 2 a

Questions sy
el Some special integrals

Q.17  Evaluate |

;dx_
(X=3)vx+1

«/x+ -2
Vx+1+2

\/x+ 2
VX+ +2

©) 1 log VX+1-2 A
3 NX+1+2
(D) None of these

1
Sol.[B] I= |————dx
L] I(X—3)VX+1
Letx+1=t'=dx=2tdt

(A) -~ +C

(B)

~ 1 . .1 t-2
= 2. = log|—| +¢
—4 4 +2
:ll VvX+1-2 +e
2 x+1+2
Q.18 Evaluate I;dx-
2 _4)x+1
F |”X+ 3| 1 tan‘l(«/x+ 1) +c
|\/x+l+\/_|
- Jx+1—J§
B ——tanl x+1 +—)\n—+
B —tan (P

VX +1 1

(C)——tan Y(Vx+1 )+ AN f—— MH

23

(D) None of these

1
I= | ——————d
J.(x2—4)«/x+1 X

Letx+1=t'=dx=2tdt

2 dt
=|— dt=2|—
J((t2—1)2—4) d J(t2 —3)(t? +1)

__J( {2 +Jdt

Sol.[D]

_1 t—+/3 1
g
= 4[ \/m_{_[ tan 1M+c

Q.19 Evaluate

I;dx_
(x-1)Vx2+4

1 1 X2 +4
A) - —log |—+=
) NG 9315 5(x —1)?
1 1 1 X2 +4
B) —=log |—+=+ +C
®) \5 915 5(x—1)2

1 1 1 X% +4
C) ——=log |——-=— /—+c
( )J§ I+ 5 {51

1 1 1 x%+4
D) —log —+=— /——C
( )JE g x+1 5 \5(x-1)2

| = J‘; dx
(x-1)Vx?+4

Putx—1= —:>dx —tizdt

Sol.[A]

t
1
|:j —t—zdt - at
2 2
5t° +2t+1
1 (1+lj +4
tyit
1

2
=L log t+1 + [t+1] +i +cC
5 5 5
1 1 1 1
=— —=log |—+=+ t——t=
5 x-1 5 \/(x—l)2 5(x-1) 5
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Q.20 Evaluate j

()~ og ﬁ:ig Hoglk + 1 X [+C

(B)%I g+gz +log [x + 41+ %2 |- C

(C)—%Iog % ok 2 |- C

(D) - g+§i log [x + V1+x? | +C
sol[D] 1= [ L+x?

(1-x )«/1+x

1
=2 | ————dx— | ——dx
J‘(1—x2)«/1+x‘2 J.«/1+x2

+C

X +1+x°

=2l —log

P E
(1—x2)\/1+x2

putx:E:dx:—izdt
t t

_J' tdt
(t? —)t? +1

putt? + 1=u?= 2tdt=2udu

h=- J.(u;jEuZ)u :_juSTZ

S IR
2\/5 u+\/§
1 V1+x2 —2x

=— log
V14 X2 +4/2x

V2
v1+x —/2x
V1+x? +«/_x

X +1+x?

—log +cC

‘b?uest"’”s Euler’s substitutions
ased on

Q.21 jd—x=

X+ VX2 +2X+2
(A)loge [X + 1+ Vx> +2x+2 | +
2

+C
X424 X2 42X +2

(B) loge [x + 1+ vx?+2x+2 |-
2

+C

X424 VX2 42X +2
(C) loge [x + 1 — Vx?+2x+2 |+
2

+C

X+24x2 +2x+2
(D) None of these

Sol. [A]
Q22 [—F—
1-x2 —l
A)1+— “:I'_)(_ztan’l ]'__X+C
X V1+x
\ 2 1 [1+X
-2tan— ,[—+C
X 1-x
\/ —x? 1+x
+2tant =22+ C
1-x
V1 +2tan —+C
1+Xx
Sol. [C]

15
(x+ 1+ xzj
Q.23 dex

(A)( 1+ x? j vo
: )(x+ 1+x2j
B +C
(C)( 1+x2) i C
©) (Hm)

sol. [B]

Suesﬂf’”s Miscellaneous Forms
ased on
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Q.24 Ifx=f"(@{)cost+f'(t)sint,y=—F"(t)sint+f(t)

dx 2 q 2 1/2
cos t, then J.[(EJ J{d_{j } dt is equal to -

AF'@Q+f"M)+c B)F"O+F" @) +c

Of+f ®+c OF O-F"{H+c
Sol.[C] x=f"(t) cost + f'(t) sin t

y=—f"(t)sint+f'(t) cost

‘jj—X_f () cost— (1) sint +F "(t) sint +£"(t)

cost
= f"(t) cost— f'(t) cos t = (f ™ (t) + f'(t)) cos t

Similarly ?j_t =—(f"@®) + ') sint

dx 2 d 2 1/2
IHE} +(d_3t’j } dt= j[f'(t)+f"'(t)] dt

=f) +f"(t) +c

Q.25 J. e*'2sin (2

(A)e¥2sinx/2+c  (B)e¥2cosx/2+ ¢

(C) V2 e¥2sin x/2 + ¢ (D) v/2 eX2 cos x/2 + ¢

Sol.[C] J. sin [ de

dx is equal to -
7 Jaxises

PutE =t= dx =2dt

= 2_|.et sin[£+tj dt
4
— 2 J'et (sint + cost) dt

= J2e'sint+c = 2 ex’zsin§+c

Q.26 J‘ - dx

is equal to -
sin(x —a)cos(x —b)

sin(x—a) +
cos(x —b)
sin(x—a) +
cos(X —h)
cos(x —a)
sin(x —b)
cos(x —a) +

sin(x —b)

(A) cos (a—b) log

(B) sec (a—b) log

(C) sin (a—b) log

(D) cosec (a—b) log

J‘ cos[(x —b)—(x—a)]
cos@—b) J sin(x—a)cos(x —b)
=sec(a—h) I [cot (x—a)+tan(x—b)]dx

= sec(a-b) [logsin(x—a) — logcos(x-b)] + ¢
sin(x —a) +

cos(x —b)

Sol.[B]

=sec(a-b) log

Q.27 dx (o < x < B) is equal to

1
If | —

I\/(x —a)(B-X)
(i) 2sin* /(x—a) /(B— )
(i) 2sin ™ \J(B—x) /(B — o)

(iii) —2cos " \/(B—x) /(B — )
1
| {X_Z((H-B)}

E(B—a)}

Then which of the above are correct -
(A) (i) only (B) (i) and (ii) only
(C) (ii) & (iii) only (D) All

Sol.[D]

(iv) sin

Q.28 If j f(x) dx = f(x), then j [f(x)]? dx is equal to

(A) %[f(x)]2 (B) [fOIT’

©) % [fe01° (D) [f()]°
Sol.[A] Consider a function f(x) = &*

So that Iex dx = e*

- j[f(x)]2 dx = jeZX dx

er

_ _1 2
()

d?v d2u .
.29 U—s dx — | v— dx is equal to -
Q I dx? I dx? q

(A)uv+c (B)u

(C)2—+ﬂ re Ouad
dx dx dx
d2
Sol.[B] ju— dx — jvdx—z dx
dv du dv B jdv du

&7 & dx dx dx

dv du
=y.——-v—+c¢
dx dx
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Q.30 j4sin xcosgcos%xdx is equal to - = %jsin 8X c0s8x cos16x dx
1 1 1. 1.
(A) cos x — > COS 2X + 3 cos 3xX + ¢ = EJ‘sm 16xcosl6x dx = 5Isnn 32x dx
(B) cosx—%cost—%cosBx+c =%+
(C) cos x + % Cos 2X + %cos 3x+c
1 1 . T X
(D) cos x + 5C0s 2x — 3608 3x+c Q.33 j {In(1+ sin x) + xtan(Z—EJ}dx
Sol.[B] I4sin xcos > cas X dx isequalto-
2 2 (A)xIn(L+sinx)+C

_ B) In(1+sinx)+C
= .[Zsm X(cos2x +cosx) dx (C) —xIn(L+sinx)+C
DO)In(1-sinx)+C

= | (2sin x cos2x + 2sin x cosx) dx
.[( ) Sol. [A] Im(l+sin X) dx + Ixtan[%—gj dx

I(sin 3x —sin X +sin 2x) dx
COSX

1+sin X

Ixtan(———] dx+C
4 2

dx

=X An (1 +sinx)— |x.
_ Cos3x J.

+cosx—%cost+C

Q.31 j e™? (sec 0 —sin 0) do is equal to -

(A)-e*’sino+c  (B)e™’sin@+c =XxMn(1+sinx)+C
(C)e"secO+c  (D)e"’cosO+c True or false type questions |
Sol.[D] j e (secO —sin 6) do
xtan~ x 2 i
Q34 If f 1+x2 (tan1x) +
= J‘eta”esecede—-[etalnesiﬂede V1+
2
:J-e“’“esece 40 + e coso — K'log [x+\/x +1 )+c then K must be 1.
J1+x2
— Atand
=e" cos0+C = V1+x2 tan’lx—j 1 ax
V1+x?
Q.32 jsin X .COS X. COS 2X. COS 4X. c0s 8X. cos 16x dx = J1+x? tan'x—log (x+v1+x% ) +c
is equal to - =K=-1
A) Sin16x Lo B) - €0s32X cos32x . i
1024 1024 Q35 If j ﬁ = fog(x) + C, then
2-3X—X
© €0s32X te (D) €0s32X te
1096 1096 2% +3
] g(x) = and f(x) = cos1x.
Sol.[B] Ism X COSXCOS2X COS4X cos8x c0s16x dx \/ﬁ
= %J.sin 2XCc0S2XCc0s4x cos8x coslex dx Sol.[False] J'
2
10 ”_(x+3j
= ZJ‘sm 4xcos4x cos8xcoslex dx 4 2
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(x+3j ) Iog(x +4/1+ xz)
=sin* 2) = gipt2X+3 Q.38 If dx = fog (x) + const,
V17 V17 142
2 then f(X) = ovveeeeeeene. 90 = e,
R | _ 2x+3
= f(x) =sin"x, g(x) = 7 Sol.  Putting log (x+v1+x? ) =t we have
! {1+ 2x de- dt

Fill in the blanks type questions | X+ 1+ x° 241+ 2
Q.36 Ifafunction f is such that = o dx = dt

f* (x) = sect x + 4, £(0) = 0 and f(0) = 0, then X

the function is.................. J

So Ilog(x+ 1+x? )dX— ftdt—— e
Sol.  f'(x)= jf"(x)dx: j(sex4x+4)dx JLex?
1

= [log(x+1+x?)J?

N

= I [sec®(1 + tan®x) + 4] dx

2
X
tan® x Thus f(x) = N and

g(x) = log (x+v1+x?)

=tan X + +4xX+cC

Of (0)=0wegetc=0

— ' 2
Thus f(x) = Jf (x) dx Q.39 AT+ isequalto ...........eeeeenn.
V(X% +2)
_ 1. 3 2
= '[(tanx+§tan x+4x) dx Sol. | = J-d(x +1)
Vx2+2
= log |sec X +% .[tan X (sec’x-1)dx +2x% + k Let x>+ 1=t= d(x* + 1) = dt
I = = 24t+l +c=2Ux*+2 +¢
=log |sec X| +% tan2 R %Iog|sec x[+2x% + k J.x/t+1

Hence from f(0) = 0 we getk =0

f(x) = % log |secx| + %tanzx +2x°

A log |x + 1] + ¢ for

Q37 If jm

x<-1,thenA=......

Sol.

J.\/x 2 oxe1 0 IXHL]

_ |log|x+1|+c ifx>-1
- —log |x+1|+cif x<-1

=>A=-1
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EXERCISE # 2

(Only single correct answer type
questions)

Part-A

J' cos4x +1
cotx —tan x

Q.1 dx equals -

(A)—%cos4x+C (B)—%cos4x+c

(C) - %cos 4x +C (D) None of these

cos4x +1
cotx —tan x

Sol.[C] j

dx

B J- 2c0s% 2x.cosxsin x
cos® x —sin? x

jcost.sian dx

1 jsin4xdx =— l cos4x +C
2 8

COS2X +X +1
————— dxequals-

Q2

(A) log (X2 +sin 2x + 2x) + ¢
(B) — log (X2 + sin 2x + 2x) + ¢

X2 +5sin 2X + 2X

(@) % log (x2 +sin 2x + 2x) + ¢

(D) None of these
C0oS2X+ X +1

Sol.[C ——= = - dx
[€] J.x2+sin2x+2x

Let x> + sin2x + 2x =t

(x +cos2x + 1) dx = %dt
11 1

= = |=dt==logt
2-[t 2 J

log (X* + sin2x +2x) + ¢

N |-

55% 15X x ; )
Q.3 5°° 5> 5% dx isequal to

55"

® (log5)°

X
g ®) 55 (log5)3+c

5X
55

©) +cC (D) None of these

(log 5)3

sol[c] | 55° 55 5% dx

5X
Let5® =t

55" (log 5). 5°* (log 5).5%(log5) dx = dt
dt
(log5)°

dt - t
= I (log5)®  (log5)® e

X
— 5 55 5X(x =

5X
55

= +C
(log5)®

Q.4

———— dxequals -
J.x“ +x2+1

2
(A) %tan’1 (MJ +C

R

2
(B) Lant [ 25+ 4
3 3

i o (2x2+1
(C)\/gtan [—\@ J+c

1. 1 (2x*+1
D) — tan +C
© % [ : J

X
Sol.[A] j T dx

Let x> =t = xdx = %dt

= %.—tam‘1 (t+172) ¢

3 NEYR

Power by: VISIONet Info Solution Pvt. Ltd

Website : www.edubull.com

Mob no. : +91-9350679141

Edubull




=L ant 241, c
G
X .
* I[(x—l)3(x+2)5]1/4 e
1/4
x-1 1(x+2
— | ==| +4¢c B)=|=—=| +c
) ( +2j ( )3(x—2j
1/4 1/4
(C)l(x—lj ‘e (D)l(x+2j ‘e
3\x-2 3ix-1
Sol.[A
A [ e g
:j dx
374
(X_lj (x+2)2
X+2
Let XL =t L _gx=Zat
X+2 (x+2) 3
1/4
:ljt’mdt: l o=t 4 (X—lj
3 3 3\ x+2
3
Q.6 I % dx equals-
(A) %sinfl(cos 32 x) + ¢ (B) g sin(cos32 x) + ¢
(@) % cos1(cos¥2 x) + ¢ (D) None of these
Sol[C] J~ ~Jcosx.sin x dx

1- (coss’ 2 )2

Letcos?’x =t = —% Jcosx . sinx dx = dt

=> 4/cosX . sinx dx = —% dt

—gj#dt
3712
= 2oosltec

3

_ 2
£ cos™ (cos

3

¥2) + ¢

Q.7

x? -1 1 X2 +
(A) = Iog[ +J+c (B)Elog(xz

1 1 2
(©)  log (X +J+c (D)zlog[zz

X
dx equals -
J.x“ -1 g

Q.8

Sol.[C] f(x) = I

Q.9

[N

1
t2-1

1 t-1 1 x? -1
2 t+1 4 x2 +1

Ietxzztjxdx:—dtzéj dt

N

d
1100 = J.sinl’zxc):(os X
A)22 (B)23 (C)24

dx

tanllz X COS4 X

J-sec X(1+tan? x) dx
tan®/2 x

Let tanx = t = sec?x dx = dt
:J.(t—llz +t3’2)dt

= o2, %,[5/2_'_C

=2 (tan"*) + = (tanx)S/ 2

[ j—f(O) 2+ 2 +0= %_24

(x*>1)is -

The value of I
2y oxt+1

1 1 t+X
(A) —tan [ J +c
1-x2 V1+x2
2
1 IOg(Hx—Vx —1} te

2x2 -1 t+x+x2 -1

(B)

) = Iog (P+2xt+1)+c

(D) None of these
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dt X X
Sol.[B e 2e
L] -[t +2xt+x% —x?+1 © (x+2)? e ©) (x+2)? e
dt 2
:j— LXe>1 X (x+2- 1)
2 _(y?_ Sol.[A] | —————
(t+x)2 —(x2 1) [A] I (x+2)
_ 1 t+x—vx%-1 1 1 e
= log +c =jex - dx = +c
2x/x2—1 t+x+\/x2—1 x+2) (x+2)2 X+2
Xn_an
A3 If f(x) = lim ,0<x<1,ne N then
Q.10 Id—x equals - Q ) nseo x" 4 x”

1+e*)(1-e
L+e”)d-e ™) J‘(Sinflx) f(x) dx is equal to -

Al ex—lJ B) | [ex+1J
( )og{exﬂ re (Bl e -1 e (A) {xsm x+\/1x2}+c

1 e +1 1 e -1
© 2 IOg(eX—J " (D)Elog[ex +1J+ ‘ (B) xsin'x +41-x* +¢
2
X
C) — +c
Sol.[D] I— X ©) 2
+1)(e* 1) T . 4w
(D) = (sinx)"+c
2
Let *
X" —x"
Sol.[A] O lim ,0<x<1
1, t-1 1, [e¥-1 noe X" 4XC
==log—- +c = =log +c
2 +1 2 eX+1 _ox
f(x) = lm — =-1
noo xM4]
s0 I (sin L x)f (x)dx
Q.11 j equals -
X
2e* 1 = —'[ sin*x dx
(A) sec 26X +c (B) sec* ( 2ex)+c
C)2 ’1(2x) D) 2sec /26" = | xsin - [—=—dx
(C) 2sec e” J+c (D) 2sec e +c 1_x2

Sol.[D] J‘ x/2\/2— =—[xsin*x + y1-x? ] +¢
e

/2 _ /2 —
Let e =t = " dx = 2dt Q.14  Consider the foIIowing :

v V2 T2 If'fxx/c —(ax? +b)? e

_ 2 -1 _ -1 X
—E.\/Esec V2t+c=2sect V2eX +c (i)sinflaX+bX +k (ii)sinflaX+b/X +k
ceen . b . . 1 ax’+b
Q.12 J.e( (x +)1) dx is equal to - (iii) sin” +k (iv)sin ' Z——+k
X+2
« « then which of the above are correct -
(A) (Xe+2) +cC (B) ()(232) +c (A) (ii) & (iii) only (B) (i) & (iii) only

(C) (ii) & (iv) only (D) (iii) & (iv) only
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2_ 8 2
Sol.[A] I ax’ b dx =—5 ML+ =x+c
x\/czx2 —(ax? +b)?
=I a-b/x® -
\/02—(ax+b/x)2 Q.16 Letf: [O’E}_) R be such that f(0) = 3 and
b
Putax+ — =t= (a—) dx = dt f'(x) = ifa<f (EJ <b, then a and b
X X 1+ cosx 2
_ ,[ dt can be -
xlcz—t2 T
A) -, m (B)3,4
1t 2
=sin = +k 3
c ©3+Z23+2  (D)3+X 3+"
b 4 2 2 4
A 1 1 ,x
=sin™ X +k Sol.[C] f'(x) = = Zsec’Z
1+cosx 2 2
=sin?t a’+b +k f(x) = Il sec® X dx=tan2 + ¢
cX 2 2 2

given that f(0) = 3
f0)=tan0+c=3

Q.15 Iff @ij =X+ 2, then If(x) dx is equal to

=c=3
+ 3x-4 X
A) e n = +¢ = tan X
(A) 2 £(x) tan2 +3
8 2 T
B) ——An |(1-X)[+=x+cC f[—):1+3:4
(B) — An (1)} 2 .
© )\n |(x—1)| + —+C Now = = 3.14
. Tc — —
(D) None of these 3+ " =3+.78=3.78
3x-4 _ 6x _ t+1
SolBI Pt 2 = T T and 3 + g =3+ 1.57 = 457
_ 4 (t+l -
:>X_§ 1-t soa<f(5) <b
_4 (t+1
SOf(t)_E(]__tj-i-z :>3+%<f[g}<3+%
Again put t = x and solving weget
a=3+2 p=3+=
9= 4 2
3(1 X)
S0 J.f(x)dx= ;(()1_2); X Q.17 J'ex(2x2)dx
—X . _ -
(1—x)\/1—x2

——I—dx+— dx
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V1-x2
e(2 x?)

V1- x?

solp] [$H+EXN -} g

1-x)Vv1- x2
_ jex 1 N 1+Xx dx
L—x)V1-x%  1-x2
o [ [ —— Y S
1-x)32J1+x  V1-x
x |[1+X x |[1—X 1
Ie wa dx + Ie ',m'(l—x)z
/1+x J' /1 X dx +
1+x (- x)

+c (B)e* Vy1-x% +¢

e*(1+x)

\llfx2

(A)

(©) +c (D) +C

J'ex 1—_x dx = ¥ 1+Xx _ X (1+x)
Vi+x (1—x)2 J1-x2

x*+1 ~ 2,
Q.18 If Ix6+1 dx = tan *f(x) —Etan Yo +c

then -

A1) =x+ 2,0 =X
(B) 09 =2+ .9 (9 =x
(©) 100 =2~ . (9 =x3

(D) f6) =X~ =, g9 =X

Sol.[D] IXA +1+2x% —2x? dx
x5 +1

2 2 2
(x“+1) dX—I 2X

x5 +1 x5 +1
| (x*+1)? f
(x2+1)(x4—x2+1) 3 3)2 +1
= fﬁ 2
x* -x%+1 3 J¢? +1

o2
= J'—x dx - 2 tanlt
2, 1 3

= l+7 2 -1.,3
I—dx -3 tan " x

2
(xlj +1
X

:j dpf 2 tan x3®x—l=p
p +1 X

N

=tan ' p-2 unhd +¢
3
=tan* (xij 2 a3+ e
X 3
1 3
fX)=x—=,g(xX) =X
X

10x° +10* log 10
o1 [T
(A) 10— x10 + ¢
(B) 10X+ x10 + ¢
(C) (10x—x 101 + ¢
(D) log (10%+ x10) + ¢

dx is equal to -

X
Sol.[D] J-10x +101c:gg 10

put x+10% =t
(10x°+10%l0g10) dx = dt

j%dt: log t+c = log (x*°+ 10%) + ¢

dx

Q.20 If jf(x) sin X cos X dx = ﬁ log (f(x)) +

¢, then f(x) is equal to -
1

a?sin? x+b? cos? x
1

a%sin® x—b? cos? x
1

a%cos? x +b?sin? x
1

a?cos® x—b?sin?x

(A)

(B)

(©)

(D)

Sol.[A] Differentiate both side w.r.to x we have
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1 f'(x)
2(b* -a%) f(x)

f(x) sin x cosx =

f'(x)
[f ()T

:>2bZIsin X COSX dX — 2a2Isin X Cosx dx

= 2b? sinx cosx—2a’sinx cosx =

J' f'(x) i =  _9b? cos? x o2 sin? x _
[f ()T 2 2
1

f(x)

= f(x) = !

a2.sin? x +b? cos? x

J‘x/xz +1[Iog(x2 +1)—2log x]
X4

Q.21 dx is equal to -
1/2
1 1 1 2
(A) 3 (1+X—2j |:|Og(1+7j+§:| +C
3/2
1 1 1 2
3/2
2 1 1 2
(D) None of these
2
«/x2+1log(x :1J
Sol.[B] I ALY
X
/1+12I09[1+12j
X X
= j 3 dx
X

|et1+i2 :t2:>—i3dx:tdt
X X

—Itzlogtzdt:—zjtzlogtdt

=_2 { logt— j— —dt}— —2{—Iogt§}

C

=_2¢ [Iogt—lj vo=- 1¢ (Iogt2 gj +
3 3 3 3

C

3/2
1 1 1) 2
=— |1+ log|1+—=|-=| +¢C
3( ij {g[ ij 3}

03
Q.22 J' sin” xdx -

(cos* x +3c0s® x +1) tan* (secx + cosX)

(A) tan(sec X + coS X) + C
(B) log tan™* (sec x + cos x) + ¢
1

(secx +cosx)?

(D) None of these

+C

sin® xdx

Sol.[B] j

(cos* x +3c0s® x +1) tan * (secx + cosX)
Let tan* (secx + cosx) = t
.3
sin” x
= 7 5 dx = dt
(cos” x+3cos” x+1)

1
:h dt=logt+c=logtan" (secx + cosx) + C

J‘ Jeotx —+/tanx
\/E(cosx +5in x)
(A) sec* (sin x + cos x) + C
(B) sec* (sin x —cos x) + C

(C) An | (sin x + cos X) + Jsin 2x |+C
(D) An | (sin X — cos X) + /sin2x |+ C
Sol.[A]
Q.24 IeXA (x+x3 +2x%)eX dx is equal to -

dx equals -

Q.23

(A) %xeX2 e&+c (B) %xz.ex4 +C

(C) %e"z e+ C (D) %xz.exz.eXA +C
Sol. [D]

1-x’
.25 ————dx equals -
Q -[x(1+x7) q
A) )\n|x|+$ AL+ [+c
2 7
(B) )\n|x|—z A|l1-X"|+cC

(©) )\n|x|—% A |L+x | +c
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(D))\n|x|+% A 1-x|+c
Sol. [C]
Q.26

X dx

\/1+ X2 +4/(1+x%)3

(A) %In(1+ Vi+x2)+c

(B) 2y1++1+x% +c
(C) 2+V1+x?)+c

(D) None of these
Sol. [B]

is equal to -

o (@+nx"t=x*") —xz”)

27
0 '[ A-x")V1-x*"

(A) e

dx is equal to -

(B) ¢ 1+x"

n n
© - |2X 1c @) -2 ¢

Sol. [B]

(One or more then one correct
answer type questions)

Part-B

m[xlj
o [

5 dx equal -
X —
A) 12Xt . (B) n2 X1 ¢
2 X+1 x+1
(C)% X*i ¢ (D) Zmzx—fm
Sol.[B, D]

m(x—lj
_ X+1
=l

Let An (X—_lj —t= (XHJ XLy
X +1 x-1)" (x+1)?

dx = dt

=
x? -1

=1 Itdt=1t2+c
2 4

Q.29 IM dx equal -

SIN X COSX

(A) m (cotx)+c
(B) —an(secx)+c
© m (sinx secx)+c¢

(D) Emz (COSX COSec X) +¢

Sol.[A, C, D]

= J- @(tanx) dx
sin X cosx
Let An (fan X) =t = _;dx:dt
sin X cosx

2

I:Itdt:L+c
2

AR’ (tan X) + ¢ = % AR’ (cot X) + ¢

An?(sin x sec X) + ¢

An?(CoSs X cosec X) + ¢

Q30 If j cosec 2x dx = f(g(x)) + C, then -

(A) range g(x) = (-0, )

(B) dom f(x) = (—o0, ) — {0}
(C) g'(x) = sec? x

(D) f'(x) = 1/x for all x e (0, «)

Sol. [A,B,C] jcosec 2xdx

- l J 2cosec2x(cosec2x —cot2x)
2 (cosec2x —cot2x)

1
= 3 log |cosec 2x — cot2x| + ¢

—llo
> g

1-cos2x

1
- ¢ = — log [tanx| + ¢
sin 2x 2
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Thus f(x) = % log x| and g(x) = tan x

Now,

Range g(x) = (—o0, )

dom f(x) = (—0, o) — {0}

g'(x) = sec’x and

£1(x) = —- forall x € (0,00)
2X

So option A,B,C are correct.

sin x + sin® x
J'— dx

31
Q Cos 2X
= Acos x + B log [f(x)| + C, then -

(A)A=1/4,B=-1/2,f(x) =
(B)A=1/2,B=-3/4+2 ,f(x) =
(C)A=-1/2,B=3/2,f(x) =

(D) A=1/2, B =3/4+2, f(x) =

Sol.[B.D] J~smx(2 cos?® x) dx

2cos® x—1
Letcosx =t = —sinx dx =dt

2t —
J.t—l j2t —1
3 ¢ dt
_E-[th—l
1 Vat-1

2 2o
22 2 g \/_t+1

J_cosx 1|
J_cosx+1|
_ 8
a2
ﬁcosx—l
ﬁcosx+1

and f(x) =

ﬁcosx+1

and if B = _
ﬁcosx—l

3
— then f(x) =
w7 e

So option B, D are correct.

ﬁcos x-1
\/Ecos X+1

ﬁcos Xx-1
ﬁcos X+1

\/_cos X+1
ﬁcos x-1

\/5 cos x+1

\/ECOS x-1

3X+4
Q.32 If|———dx=log|x—2|+ K log f(x)+ c,
J.x3—2x —4
then -
(A)K=-1/2 (B) f(x) = x2 + 2x+ 2
(C) f(x) = [x2 +2x + 2| (D) K= 1/4
3X+4
Sol.[ABC] | —— dx
J-x3 X — 4

Q.33

Since x3—2x—4 = (x—2) (% + 2x + 2)

S0 (Bx +4) = A (X*+2x+2)+ (Bx+C) (x—2)
Comparing the coefficient we get
A=1,B=-1,C=-1

thus, we have

3x+4 1 X+1
dx= dx— dx
jx3—2x—4 IX—Z -[x2+2x+2

= log |x-2| - % log [x*+2x + 2| + ¢

Hence k = _% ) = pE+2x +2|

=SfX) =X +2x+20 x> +2x+2>0
Hence option A, B, C are correct.

If J.tan4 X dx = a tan3x + b tanx + ¢(x) then
1
(Wa=3 B)b=1

C)d(x)=x+c (D)b=-1

Sol.[A,.C,D] j tan” x dx

Q.34

= Itanzx (sec’x — 1) dx
= jtanzx d (tan x) — j(seczx—l) dx
= %tan:*x—tanx +X+C

Hencea= %,b:—l, ox)=x+c

= Option A, C, D are correct.

Let j dx == gof(X) + C then -
V1- x3

(A) f(x) = V/x (B) f(x) = x32

(C) f(x) = x23 (D) g(x) = sin"t x
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1/2 1 1
X _ 2
= |3x“sin—dx — cos—d
Sol.[B,D] J'\/_sdx ).f |I x X Ix x X
1-x

PUtx®2 =t = x"2 dx = 2 dt =sin L% J.(cosl)(— iz] X3 dx
3 X X X

_ _ 2 1
__J'ﬁ-gsm t+c —Ixcos;dx+C

-1 ,3/2
—gsm X +c =x35in£+jxcosldx
X X
comparing we get 1
f(x) = x*? and g(x) = sin 'x - J.xcos— dx +C
Hence option B, D are correct. X

=3sint +C
Q.35 If j xlog(1+x2)dx = ¢(x) log (1+ x2) + W(x) + ¢ X
then - as f(lj =0 . C=0
T
1+x? 1+x2
(A) ¢(x) = (B) ¥(x) = f(x) = x*+ sin 1
X
l+x2 1+x2
(C) ¥Y(x) =~ (D) ¢(x) =~ 2 , ,
Q.37 IX h Coi X cosec? x dx is equal to -
Sol.[A,C] I xlog(1+x2)dx 1+ X
(A) cotx —cot ™ x + ¢
= — Iog (1+x%) — I 2% 5 dx (B) c—cot x + cot ' x
CLex? . CcOsecX
X% (1+x%) dex+'[ dx (©) X eex €
"2 % 1+x2 .
. . X2 1 , (D) —eM@ X _cotx+c
= log (1+x°) — B 2 log (1 +x°) + ¢’ Sol.[B,C,D]
C14x?2 s X241 x2 +1-1+cos? x 2
== log (1+x°) — +cC I 1 . Cosec“x dx
1+x2 1+x2 2
=  P(X) = — = |cosec”x dx — dx
009 = (=== J o
Hence optlon A,C are correct. = _cotXx—tantx+C
vn a2 -1 1 . . ) -
Q-30 g} = 3x" sing - —x cos —, ifx=0; EIg8O8 Column matching type questions
f(0) = 0 and f(1/x) = O then - 38 Col | ol .
(A) f(x) is continuous at x = 0 Q ofumn- _ ofumn-
(B) f(x) is non derivable at x = 0 (A) If F(x) = JX+S'” X P) L
(C) f'(x) is continuous at x = 0 1+cosx 2
(D) f'(x) is non derivable at x = 0 and F(0) = 0, then F(n/2) =
Sol.[A.C,D] . X n
(B) Let F(x) = [e¥" %/ 1— dx Q) X
f(x) = jf'(x) dx J 2 3
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and F(0) = 1, if 1
k\/§ nl/6 (C) F(X) - g J.(X +l )( +9j dx
F2)= % thenk=
q =1 [tan'x — = ! ant Xy+c
(C) Let F(X) = [———r— R) X 8 3 3
"+ +9) 4 OF(0)=0=>c=0
and F(0) =0, if
5 F(x) = —tan S tant X
F(\/§)=%k,thenk: 8 24 3
1l n = 1
[ FW3) = ——— ———(1——j
(D) Let F(x) = jﬂ dx (S) 2n 24 246 24 6
SIN X COSX 5
k =T =—kg|ven
and F(0) = 0, if F(n/4) = = " 36x4 36
T
T
then k = = k= "
So. A->P,B>P,C>R,D>S
Sec™ X
(D) F(x) =
(A) F(x) = jgseczgdm Itan%dx Im

Let tan x = t? = secx dx = 2t dt

F(x) = IZt—m—2t+c— 2ytanx +cC

=X tan X_ Itanfdx+ Jtanfdx+ c
2 2 2

_ X
=xfan - +¢ OF0)=0=c=0
OF0)=0=c=0 F(x) = 2ytanx

_ X T)_ T 2k .
FX)=xtan = =>F|=|= = Tl =0=28
() 5 (2) 5 F(J —given

/ k=
(B) F(x) = Ie“”lx[—l‘xz ‘Xde B

V1-x?

Q.39 For solving each integral in column-I match

Letsin’x=t= - dx = dt suitable substitutions in column-II.
1-x Column-I Column-I1
F(x) = Ie‘ (cos t — sin t) dt A= sin x cosx dx (P)sinx =t
sin? x +3cos? x

=¢'cost+c= e Xcos (sinx) + ¢ sinx cosx dx

_ _ B) 1= [—; . (Q)cosx =t
OF0)=1=c=0 SiN“ X+ 2C0s° X +COSX

— asintx i1
F(x)=e cos (sinx) © 1= .[3 -dx (R) tan x = t
/6 +sin X cosx
F(%) =™, gzk\@—e given 2 sin? )
T (D)1= j(COS _xz—sm XZ) X (S)sinx cosx =t
1-sin“ X cos” X

—k=2=

2 So. A->PQR;B>Q,C>R,D—>R,S
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() 1= [SMXCOX_ g = An [VZ cos (x_zjm
sin® x +3c0s” X 4

we can put sin x =torcos x =t n
= \n |cos X_Z |+C

(B) dx

| = J‘ sin X cosx

sin? X +2¢0s? X +C0SX

2 i2 2y ain2
(B)I=ICOS x-sin"x . _J'COS X-sin“x o

we can put cos X =t 1+ 2sin x cosx (sin x +cosx)?

dx sec? x dx COSX —Sin X
Q) I= = = | - - -
© -[3+sin X COSX I .[ dx

3(1+tan? x) + tan x COSX +sin X
we can puttan x =t (C)jl sin 2x X:J- cos_2x dx
2 . C0S2X 1+sin 2x
(D) 1= '[ cos"x—sin"x
I D R -1
1-sin? xcos? x (D) I = J-sm x/_
we can put sin x cos X =t Vx—x?
I__[ (1—tan? x)sec? x dx Letsin® v/x =
- 2 2 2
(1+tan“ x)° —tan“ x 1 dx = 2dt

we canputtanx =t 2/x1-x

| = 2jtdt =2+C=(sint JYx 2 +C
Q.40 Column-I and column-Il contains four entries
each. Entry of column-I are to be matched with
one or more than one entries of column-II.

Column-1 Column-11
(A) I(COSX SlnX)dx (P) In cos(x—EjJrC
COS X +Sin X 4
C0S2X 1 2
®) Il+sm 2X (Q) (cos &)
—mcostVx +C
© [EMBgc @@t x)iec
C0S2X
-1
(D) js'” X gy (S) In|cos x +sinx|+C

VX —x?
Sol. A—->PS;B—>PS;C>PS;D>Q,R
A) I:ICOSX_S!nX dx
COS X +Sin X
Letcosx +sinx =t

(=sinx + cos x) dx = dt

= J.—-Xn|t|+C Ansinx + cos x|+ C
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EXERCISE # 3

Subjective Type Questions |

Q.1  Integrate J.(x2 +a%) (x4+a2x2+at)ldx

2 2
X< +a
sol. [ Lax
X" +ax° +a
2
a
—+1
X2
:I dx
a* 2 2 2
—5 X —2a“+3a
X

2
a
—2+1

= x
I - 5 dx
[—x] +3a2

X

2 2
let X _x=t= (a—2+1j dx = — dt
X X

_IL
t2 + (+/32)?

=L ocortol 4

fa N

1 4 a?-x?
= cot! +c

J3a \/3ax
1 \/_ 3ax

= tan +C

\/§a a —X

1-3x
1+x

Sol.  Letx =t = dx = 3t°dt

1-t 3t2(@1-t)
= 3t2,/— dt = dt
I 1+t J‘ 1}1 t
Again let t =sin6 = dt = coso do
Put this value and solving weget

Q.2 Integrate I dx

3 3 . 2
> Iede—E jcoszede—3 J.sm 8 (1-cos"6)de
Solving weget

= §e+ %cose(ZSinze+4—3sine)+c

Esm L V1 t? 20 -3t+4)+c

Q.3

Sol.

Q4

Sol.

Sol.

Where t = x®

x°+2x3 +4x+4

Evaluate : j— dx.
x* +2x3 + 2x?

_ 4x% +4x% +4x + 4
1= I X=2+—— dx
X (X +2X+2)

=J.(X—2)dX+j2X2(2X+2)+2(X2+2X+2)_2X2 dx

x2(x? +2x+2)

:I(X’Z)d“f 2(2x+2) g4y

(x2 +2Xx+2)
2 2
+|—=dx— | ————dx
I x? -[ 1+ (1+x)?
3 X?—Zx + 2)\n(x2+2x+2)—3—2 tan (1+x)+c
X

L - 26> +e™ —4e® +4e%* 4 2e* d
valuate : I ~ — X
e +4)(e" -1
Lete*=t=e*dx =dt
- J‘2t4+t3—4t2+4t+2
(t2 +4)(t% -1)2

:J‘Z(t —2t2 1)+ t(t? + 4) dt
(t% +4)(t% —1)?

= jt22+4 dt + j(tzil)z dt

ot ( 1} 1
=tan - 4|2 | 5 +c
2 (t“ -1

1 1

£ 2= 4¢
2 2 (eZX_l)
arCSln\/—
V1-X

=tan

Find the integral j

P
Let! = ij
—X

Letsint/x =t

L1 x=dt

= ix 24
1

V1-x

I:2Itsintdt :—2tcost+2jcost

= dx = 2sint dt
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= —2t cost+2 sint+c =2 (\/;—2\/1—x sin* &)+ Q.8
c
Q.6 Applying integration by parts, derive the Sol.

following reductions formulas :
I, = I(xnx)” dx=x (Anx)"—nl, _,
sol. I, = j(xnx)” dx

n-1
X.M dx
X

=x(\n x)" — j
= x(A\nx)"™n J. (anx)" dx

=x(\n X)"=n I,
L.H.S hence proved.

Q.7 Ifu= Jeax cos bx dx, Vv :Je“ sin bx dx,

prove that an1Y + tan-t b. bx, and that
u a

(a2 + bZ)(UZ + V2) = e2aX

Sol. u= Jeax cos bx dx
. Q.9
we put a = r cosa, b = rsina.
P =a+bland tano, = 2 Sol.

a
u= jeax cosbx dx

e .
——(r cosa. coshx + rsina sinbx)
r

i cos (bx—a) ... (M
)

ax
Similarly v = eT sin (DX — o) oo (ii)

Squaring and adding weget

2ax 2ax
T T

r a“+b
: (a2+ bZ) (u2 4 V2) - e2{:{X
Divide (ii) & (i) we have

Y = tan(bx - o) = tan 'Y + o = bx
u u

Y ab
—tant = +tan = =bx
u a

Hence proved.

Evaluate : I AN (V1= x + 41+ x) dx

| = jl.xn (I—x +411x) dx

=X NN (W1-X ++4/1+X) -

[ . ——
Vi—x++414x | 2d1-x  241+x

=X AN (V1-X +4/1+X)

- Iﬂm X
VI-X +41+x 2\/1_)(2

V1-X —4/1+X X

V1-X +4/1+X ' 2x/1fX2

Put x = cos20 dx = —2sin0do

and solving weget

X  sin~tx
=2 4 +c
2 2

dx

Let I,= — j dx

sin~tx
2

+cC

So, | =XxAn (V1-x +\/l+x)—§ +

1+x728
1+x

dx

Evaluate : J.

1 dx
I = dx +
-[l+x J‘x2’3(l+x)

dx
=And - J-x2/3(1+ X)
dx
X231+ x)
Putx = t* = dx = 3t

[ 3dt
= J‘1+t3

using partial fraction weget

1 t—2
| :I T
! (1+t 1t+t2j

1 2t—1
= M(l+t)-=
(1+1) Zj Srwe

Let I1:J-

3 1
= d
2 j(t—l/2)2+(\/§/2)2 t

- )\n(l+t)—% An(L—t+ 1) dt

+g. 2 tan (—2t_1] +c

V3 V3
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Q.10

Sol.

Q.11

Sol.

I = An (1 +X)+An(L + x”"’)—% AN (1-x + x29)

o (2xM
+«/§tanl[ +C
V3 ]

2

1+ x)V1-x?

J'1x+1

@+ x)V1- x2
1-x 1
= /—dx+ —— dx
I 1+x J‘(l+x)x/1x2

=ty |1:j 1% ax
V1-x°
=sintx+ V1-x° +¢;

forIZLet1+x:%:>dx:—i2 dt
t

Evaluate : I

|2—I,— V2tl+C2:—i—z+

C2

= sintx+ v1-x% + A% ¢

1-x?

= sintx+ J1-x2 + L_l +c

1-x2

Evaluate :

1
j — = dx
xM 1+ x4
1
| = I T dx
x4+ x4

= ;dx

x13 /1+i4
X

Put1+i4 :t2:>—i5dx:2tdt

X X
:isdx=——dt
X
1 ¢ -tdt 1
== =— 1)% dt
2Ix8t 2-[( )

= % J(t4—2t2+l)dt

Wheret2:1+i4.
X

Q.12 Evaluate : j,/x+,lx2+2 dx

Sol.

Q.13 Evaluate: I

Sol.

I= I\/X+VX2+2 dx
Putx+ Vx2+2 =8 .. (i)

- X +X2% +2
VxZ 42

! dx:%dt

dx =2t dt

=
X% +2

xz—(x2+2) _ 2

x—x/x2+2
=2 =x-Vx¥+2 ... (ii)
t

Subtracting (i) & (ii) weget

But

= j(t 32) d=1f_2 4¢
t 3 t
172
:%(x+x/x2+2)3’2 -2 (x+\/x2+2j +c
dx
(X +Vx2 -1)?

| = J'd—X
(X +Vx?%-1)2
= J.(x—\/xz ~1)? dx
= J.(x2—2x VX2 1 +x2-1) dx
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:J.(2X2—1—2x /x2—1)+c Sol. IZI cosx-—sinx .
+9—(+sin 2x)

=§ xs—xfé(xzfl)3’2+c _ J- COSX —sin x dx
\/9—(sinx+cosx)2
Q.14  Integrate I—5C03X+6 dx. Put sin x + cosx = t = (cosx— sinx) dx = dt
2cosx+sinx+3

dt
|= | ———
Sol. I= I—SCOS)HG dx I V3% - t?

2C0SX+SinX+3

) _ .t _ . g(sinX+cosx
= 5008 X + 6 = A(2c08X + Sinx + 3)+ =sin §+C—3'n [T)'*C
B (—2sinx + cosx) + C )
This gives A=2,B=1,C=0 Q.18 Evaluate : I x“dx
(xsinx+cosx)2

—2sin X +C0sX
dx

So, | = J.de + J-—
2C0SX+SINX+3

. x2dx
=2x+ An (2 cosx +sinx +3) + ¢ Sol. I:I - 5
(xsin X 4+ cosx)
dx
Q.15 Integrate I— X X COSX
J sin? x +sin 2x :J. : _( ) - dx
CO|SX (xsin X + cosx)
2 1
Sol. 1= [ 22X —dx
tan“ x +2tan x = X | 1
Put tan x = t = sec’x dx = dt cosx | xsin x + cosx
dt .
| = J‘ COS X +Sin X -1
2 = X dx
(t+1)° -1 j cos?X  XsSin X +C0sX
_1 t _1 tan x
= =log |—— +c== log +cC _ —X 2
2 t+2 2 tan X + 2 = - +J.sec X dx
€0sX(Xsin X +CosXx)
d - cos(xsin_:(( COSX) tlanx+C
+
Q.16 Integrate J—X
sin x(2+ cosx)
. Q.19 Integrate
Sol. = j ZSII’IX dx i
(1—co0s® x)(2+cosx) J‘ sin 6 —coso do
Put cosx = t = —sinx dx = dt (sin 0+ cos0)/sin 0cos0 +sin2 0 cos? 0
—dt 2 2
| = J'— Sol. | = sin“0—cos” 0 do
_ a—pa+¢xg+0 I@me+cwefJgneumea+yneumm
using partial fraction weget
S SR O O S O A :_I 2c0s29
"l 3 Im 31941 (1+5in 20),/sin 26(2+sin 20)
= % )\n|l—cosx|—% An|1+cosx|+ % An|j2+cosx| + Put sin26 =t
c 2 €0s20 do = dt
I=_ IL
Q.17 Evaluate : dex @+ tVt? + 2t
4/8—sin 2x

:—J dt

@+ t)(t+1)2 -1
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Q.20

Sol.

Q.21

Sol.

Q.22

Sol.

Q.23

Sol.

Q.24

Sol.

=cosect (1 +t)+c
= cosec ! (1+sin20) + ¢

A 1
=sin"|———| +¢C
(1+S|n 26}

cotx +cosec x—1 dx
cotx —cosec X +1

Evaluate : I

cosx—sinx+1
1= [eosx_sixL g,

cosxX+sinx -1

dx

_ 2cos?x/2—2sinx/2cosx/2
- J.25inx/2005x/2—25in2x/2
- J‘C?SX/Z dx

sinx/2
=2 \n|sinx/2| +c¢
= Anlsin® x/2| +c

Evaluate : I{1+ 2tan X (tan x +secx)}2 dx

I = I{l+2tan2x+ 2ta\nxsecx}1’2 dx
= J.{sec2 X +tan? x + 2 tan x sec x}*'2 dx

= I(secx + tan x) dx

= \n (secx + tanx) + An (secx) + ¢
= \n secx. (sec X + tanx) + ¢

dx

Evaluate :
J.(x?’ +3x2 £ 3X +D)VX2 + 2x -3

Vx%2+2x-3 1 _1( 2 )
AR "7 | s — |+c

R
8(x+1) 16 x+1

Evaluate :Iex(

<[ X+1
e X +C

Evaluate : J.

X3 — X +2
(x? +1)°

(cos2x —3)

dx
cos® x4 —cot? X

c— % tan x. (2 + tan® x).v/4 —cot? x

Passage based objective questions |
Passage - 1 (Q.25 to 27)

Q.25

Sol.[D]

Q.26

Sol.[C]

Integrals of class of functions following a
definite pattern can be found by the method of
reduction and recursion. If the integral of
member of the class having positive integral
power can be found then the other members of
the class can be found by successive
application of the recursion formula. While
deriving a recursion formula. We integrate by
parts and try to bring back the original integral.

For example, I, :j(sin x)"dx can be expressed

(sinx)" " cosx L n-1
n n

Which is the required reduction formula and is

true forall n > 2.

On the basis of above passage, answer the

following questions :

as l,=-

In—2'

If 1, :Itan” xdx , then the value of I, must be

equal to -
(A) sec? x + log cos x + ¢
(B) sec2x — log cos x + ¢

(@) %sec2 X —log cos x + ¢
(D) % sec2 x + log cos x + ¢
3= Itan3 xdx = Itan x(sec® x —1)dx

tan? x ,
= 5 +log |cos x| + ¢

sec? x
= 5 + log |cosx| + ¢

If I, :jsec“ xdx , then the relation between

Is and 15 will be -

(A) 3l5 =—sec3 x tan x — 2l
(B) 315 =sec3 x tan x — 34
(C) 415 = sec3x tan x + 3l
(D) 415 = sec3x tan x — 34

I, = Isec“ xdx = jsec”’2 xsec? x dx
Integrating by parts we have

I, = sec™ *x tanx — I(n —2) sec™*x tanx dx

= sec™ ?x tanx —(n-2) Isecn xdx + (n—2)
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jsec”’2 xdx

I, = sec™x tanx — (n-2) In + (=2) lp»
Put n =5 weget

Is = sec®x tanx — 3ls + 33

415 = sec®x tan X + 35

Q27 If In=Ixsin”xdx,then the value of 15|
x=T
2
must be equal to -
2 4 7
A) = B) — C) — D)1
(A) 3 (B) 5 (®) 9 (D)
S1[C] Is = [ xsin®xdx = jwdx
4
-3 J‘xsinxdx—l stin3xdx
4 4
1 xcos3x

—Ex cos X + chosx dx + =
4 4 4

1 J'COSSX dx
4 3

= —E X COS X + E sinx +i X COS3X — S sin3x
4 4 12

13 :0+§+0+i:§:1
X= 4 36 26 6

N3

Passage - 2 (Q.28 to 30)

It is known that vtanx + +/cotx =

A/sin x +«/cosx T x<£
AJCOSX  +/sinXx 2
J—sin x \/—c?sx P .
J-cosx  +/—sinx 2

3 (Jlanx —eorw)
(Jtanx ++/cotx ) (tan x + cot x)
VXe [0, E) V) (n, 3_7:) and
2 2
S (Jtanx + eotx )
= %(M—m)(tanx+cotx)

vXe(o,E) U(K,S_“)
2 2

N |-

Q.28

Sol.

Q.29

Sol.

Q.30

Sol.

Value of integral I = [(v/'tanx ++/cotx)dx ,

where X e (O, Ej U (n, 3—“) is -
2 2

(A) V2 tan? (—utanx— “COtXJ +C

2

(B) V2 tan™ [MJ +C
(C)—+2 tan [MJ +C
(D) -2 tan™ [MJ +C
[A]

Value of the integral | = [ (v/tan x ++/cotx)dx,
where X (0, g] , 1S -

(A) V2 sin™ (cos x —sin x) + C
(B) V2 sin™* (sin x — cos X) + C
(C) V2 sin (sin x + cos x) + C
(D) —+/2 sin (sin x + cos X) + C
[B]

Value of the integral | = [ (vtanx ++/cotx)dx
3n) .
where X e (n?) is -

(A) V2 sin? (cos x —sinx) + C
(B) V2 sin™ (sin x — cos X) + C
(C) V2 sin! (sin x + cos X) + C

(D) —+/2 sin™ (sin x + cos x) + C
[A]
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EXERCISE # 4

Old IIT-JEE Subjective type questions | Old IIT-JEE Objective type questions |

Q.1 Isin‘l{LJ dx 1T-2001] Qg3

Vax2 +8x+13
. 2X+2
Sol. 1= |sinf——227% _ |dx
I [\/(2x+2)2+9J

Let2x + 2 =3tan0

= dx = gsecze do

=3 Isinl(m—nej sec’0d 0 Sol.[A]
2 3secO

3 Ieseczede
2

% [e tan 0 — jtan edeJ

g [6tan® — An sec 6] + ¢

3 2
3 {tan1(2x3+2}2x+2_m 1+(2x+2j yrc

2 3 3

(x+1)tan " 2X—;2 —g AN V4x2+8x+13 +¢C

Q.2 For any natural m, evaluate

J‘(X3m + X2M 4+ xM) (2x2M + 3xM + 6)V/M dx, x > 0.

[1IT-2002]
3m 2m m
Sol. | :j(x +XX L) (253M+3x°M+6x™) L/l
Let 2x3M + 3x*™ + 6x™ = t
3m 2m m Q-4
em(x " + X+ X ) dx = dt
X
1 1/m
= — | t'"dt
6m J.
1 tl/m+1
= — 1 +C
ém 1 41
m
m+1
1

= 2x3™ +3x2M £ 6xM) M +¢
6(m+1)

2_
j -1 dx is equal to -
x3V2x* —2x% +1
[11T- 2006]
[0ud o2 [0ud o2
(A) 2X 22x +1+C(B) 2X 32x +1+c
2X X
[oud o2 [oud o2
©) 2X 22x +1 +¢ (D) 2X" —2X +1+c
X X
2
I:I x -1 dx
x5 lo-2 1
x2 x4
4 4
3.5
:EJ. X X dx
4 ) 2 1
X< X
2 1
PUL2 = 5 + = =t
= [is—isj dx = 2t dit
x® X

X
Let f(x) =———— forn>2 and
() (1+Xn)1/n

9(x) = (fofg.,-4-gf) (x).Then j x"~2g (x) dx
f occurs n times

equals - [11T-2007]

(A)

1-—
! (1L+nx") "+ K
n(n-1
1 -1
(B) 1 @+nx") m +K
n_
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(©)

n(n+1)

1

1
1+=
@L+nx") e K

1 1+=
(D) — @+nx") m +K
n+1

2X X
(©) E|og ez——e+1 +C
2 e +e*+1

4x 2X
(D)llog e4+—e2+1 +C
2 efx _g2x

+1
X
Sol[A] fX)= — > n> 3
[ ] ( ) (1+Xn)1/n SOI [C] J: J‘% dX
1+e“* +e%
X 3X X
B — e —e
o @exM¥n X J-l= | —— dx
Then f (f(x)) = TN Ie“X+eZX+1
14 % n] Lete*=t
1+x
1
and gfojg.z..“..g) weget 2 -1 dt ,[ t2 dt
n times t4+t2 41 t2 +1+i2
t
X
X)= ————
g( ) (1+an)1/n 1_i t+1*1
t? 1 t
= j dt= = In +C

= Ix“z.mdx

=[x @+ ) dx

1

Putl+nx"=t=x""dx= —dt
n
1 , Q.6
= = |t "dt
n? J.
1 n ganm
== . —t "+k
n? n-
1 1-1n
= @A+nx) " +k
n(n-1)
Q5 Let
eX e—X
I=| ————dx,J= | —————dX
je4x +e¥ 41 je"‘x +e 41
Then for an arbitrary constant C, the value of
J—lequals- [11T-2008]
4x _ .2x Sol.
(A) lIog e4—e2+1 +C
2 e re+1
) Q.7

X X
(B) %Iog [e+—e+lJ +C

e2X _eX 41

e yeX 41

1 {ezx —e¥ +1] iC
2

Let F(x) be an indefinite integral of sin®.

STATEMENT-1 : The function F(x) satisfies

F(x +m) = F(x) for all real x.

Because

STATEMENT-2: sin® (x + ) = sin’ for all real x

(A) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1

(B) Statement-1 is True, Statement-2 is True;
Statement-2 is not a correct explanation for
Statement-1

(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

[O]

sec® x
(secx + tanx)®’?
some arbitrary constant K)

The integral I dx equals (for

[11T-2012]
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(A) - ! — {i—l(secxﬂanx)2 + K
(secx +tanx) 11 7
(B) ! - {i—l(secx+tanx)2}+ K
(secx +tanx)'? (11 7
C)- 1 — {iJrl(secxHanx)2 +K
(secx + tanx) 1 7
(D) ! — {i+l(secx+tanx)2}+ K
(secx +tanx)™? (11 7
sol. [C]
2
_ sec” x
1= I 9/2

(secx +tanx)

sex X +tan x = t
(sec x tan x + sec? x) dx = dt

t
secxdx:dT

1
also, sec x —tan x = T

11 21 21
2 7w K

1
(secx + tanx)

1 s 1
o [7(secx +tanx) +H}

+ K
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EXERCISE # 5

Old IIT-JEE questions |

Q.1

Sol.

Q.2

Sol.

dx  [11T-1985]

Find the value ofj i_ﬁ
+4/ X

=

putting x = cos®0, dx = — 2sin6cosO do, we get

.(—2sinBcos0) do

| = I 1-cos6
1+cos6

=— '[Ztan 7 sSind coso do
.20
= 74'[sm —. €0s0 do
2
=2 j (1-cos0) cos0do
=-2 J.(cose—cos2 0)do
=2 J.cosede + J(1+ c0s20) do

= _2sino+o+ SN20

=2 J1-x+costyx + Jx(1-x)c

Evaluate :

J'Sln -1 X —CO0s 1\/_dX
Sin 1\/_+COS 1x/_

I:J‘Sll’ll X — COS]'\/_d
Sin 1\/_+COS 1\/_

S|n‘1&—[g—sin‘1&j
/2
= 2 I{Zsin‘l X —E} dx
T 2
= < J-sin‘lx/;dx—x+c
T
Now, J-sin’lx/;dx

= Ie . 5in20 dO, where x = sin’0
ecosze

[11T-1986]

.dx

I—cosZOde

Q.3

Sol.

=— 9 €0s20 + L sin20
2 4

=_ % 0(1 - 25in0) + %sine Vi—sin2e
- %sin’l&(l—ZX) ¥ % X AT o (i)

From (i) and (ii), we get

I= 4 {_%(1—2x)sin1&+%\/x—x2}—x+c
Y
= 2 0x—x2 (1 - 2x)sin 'YX F-x + ¢
T

Evaluate :

(cost)“ C

sin x
4/€0s2Xx

sin x

\/7
J- c0s“ X —sin XdX_Im dx

sin X

dx [11T-1987]

1= dx

putting, cot x = secO
= — cosecx dx = secO tano do.
We get,

1= Ix/sec 0-1.———

__J-secetan 0 0 __J

1+sec?@

secO.tan®
-2+ sec? 6)

.2
sin 93 0
cosO+cos” 0

__,[ 1-cos?0 0
- cosO(l+ cos? 0)
(1+cos2 6)—2c0526
cose(1+cos2 0)

do

——Jseced9+2 Jﬂde

1+cos?0
= — log|sec6 + tan6| + ZILSOZ de
2-sin“ 0

where sind = t.

|\/§+sm 6|
|\/§ S|n9|

=—log |secH + tan0| +I at >
2—-t

= —log|secH + tanf| +2 Iog

= —log |cotx ++/cot? x —1 | +
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1 \/§+\/1 tan? x
2 \/_—\/1 tan? x

Q.4  Evaluate: I (Jtanx +vcotx)dx  [11T-1988]
Sol. 1= J‘(\/tanx ++/cotx) dx

J'tanx+1

dx, put tan x = t*

= (sec? x) dx = 2t dt

or dx = J't +1 2t
1+t \/_2 t4+1
- 2J't +1
t +l
1+—
_2j dt
+—72+2
1+i
_ t?
_2j dt

whereu=t— %

du
2 Y5 = 9
-[u2 +(/2)?

~1 =2 tan (LJ+C

V2 V2
= J2tan?t [—MMJ +
22
1 Iog(1+\/_ i
Q5 I[i/_#{/_ o de [11T-1990]

1 In(1+4/x
Sol. J.[i/;ﬂ/; §/_+\/_J
Let | =1, + I, where

(gt F R

L= | (ﬁ}dx

Now let x = t*?
— dx = 12t dt

11
t t8dt
=12 =12
-[t4+t -[
=12 '[(t77t6+t57t4+t37t2+t71) dt
dt
+12 | —
It+1
t t7 8 ot B 2
|t ———+—-t
8 7 6 5 4 3 2
+121n(t+1)
In(1+§/%)
and for I, =
= [
put x = u®

= dx =6u’ du

= J-In§1+ u3) 6u° du = I—THU) .6udu
uc(u+l

u-+u

3]
_ u
‘GI(U+1 In (1 + u) du

—61{ 1”} In (1 + u) du

_Gj‘(u T )In(1+u)du

=6 [(u? - u+1)In (L+u)du 6 j '”(1+”) du

Integrating the first intergral by parts, we get

3 2
l,=6 {”?_“7+4J|n (1 +u)

B J'Zu?’—3u2 +6u
u+1
= (2p° - 3p* +6p) In (1 +p) -

j(2p2—5u+11 11jdu 3[In (L + W]’
u+1
= (2u° - 3u% +6p) In (1 + ) -

3
(2% ;3 w2 11— 11In(p+1)J -3(In (L+p)y?

du— 6. % [In (1 + u)]?

Therefore,

| =32 12 w2 502 12 512 | aum
2 7 5

e

*6Xl/6 . 12Xl/12+ lzln(xl/IZ +1)
+ (2X1/2 _ 3X1/3 + 6Xl/6) In (1 + X1/6)
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B (%Xuz —gxl/g’llx”e (s Xllﬁ)j

—3[In(1+x**)? + ¢

12 4 12
a3_ 12 2 4 a2 12 sn2

_3
==X
2 3 5

1
+ = U3 _ Ay V4 _ 7316 _ 19y 112

n (2Xl/27 3x3 + 6x Y6 + 11) In (1 + X1/6)
+12In(1 +x*) =3 [In (1 +x*) + ¢
Q.8

J- 4e* + 67

o 2 dx = Ax + B log (9e® —4) +c, then
eX —4e

Q.6

[T 1990]

,C

Sol. A=- g , B= any real value

Sol.[C]
Q.7 Find the Indefinite integral

Icosze log (

—Cose“'”ejde [11T-1994]

cos0—sin 0

cosH+sin6 .

——— | dx (given)

cosO—sin 6

We integrate it by parts taking

0 (cose+sine
cosH—sin6

_ sin26 | (cose+sinej

Sol. I= jcosze In (

j as first function

2 €c0sO—sin©®

_Llrd In(w] .sin20.d0 ....(1)
2 Jdo €c0s0—sin 0

But,
i n cosO+sin O
do cos0—sin 0

;—e [In (cos6 + sind )—In(cos6 — sinb)]

;_. (-sinB+cosb) — M AN
c0s0+sin6 cos6—sino
(cos6—sin 6)(cosd —sin B)
—(cos6 +sin B)(—sin 6 —cosb)

(cos6 +sin B)(cos6 —sin )
2(cos2 0+5sin0)

€0s26

2

€0s26

Sol.

Therefore putting this value in (1), we get

1., €c0s0+sino®
= =sin@ In| —————
2 cosO—-sin O
1 jsin 20—2_ do
2 €0s20
= lsinze In w + 1/2 In (cos26)+c
2 cos0—-sin©®
) cos® x + cos® x
The value of the integral J.ﬁ dx
sin“ x+sin” x
is - [11T-1995]

(A)sinx —6tan1 (sinx) + ¢
(B)sinx—2(sinx)1+c

(C) sinx — 2 (sin x)™1 — 6 tan"1 (sin X) + ¢
(D) sinx— 2 (sinx)1+5tan1(sinx) + ¢

_ (cos® x+cos* x)cosx

| dx

sin? x +sin* x
Put sinx =t = cosx dx = dt

_r(1-t?)+(1-1?)2
= -[ t2+t4 at

4 2
:_[t 43t 2+2dt
7+t

—4t% 42
= ||1+————|dt
—[ { t4 + 2 :l
using partial fraction weget

I= _[dt + jt%dt —6[1+1t2 dt

:t—% —6tantt+c

= sinx — 2(sinx) -6 tan * (sinx) + ¢

Evaluate : [ g [11T-1996]

x(1+xe*)?
e*(1+x)
xe* (1+ xe*)?
Putl+xe*=t=¢e(1+x)dx=dt
ot
T t-t?
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1 t+1 1 1 1
= [ = -2 dt= [| === |dt
I(tl tzj J.(tl t tZJ

=a(1-1t)- )\nt+%+c-)\n (1tt) %+

for I, Putt= L :dt:—izdz
Z z

_ 1
|l_-—2jmdz

c N
y =—2An[z+ Vz?2-1]=-2An [%}+
=N xe —+ ! ~+cC X
1+xe™ l+xe l,b=-2sin‘t+c=—2sin* Jx +¢,
02X . sin 4x 1=—2xn [ ZX T osintyx +
Q.10 Evaluate :j - . Jx
cos” X . (1+cos” 2x)
[REE-1996] D |
X" +oX+
Sol = j 2cos” 2xsin 2xdx Q.12 Evaluate : jm dx  [NT-1999]
' (1+c0s2x)? (1+ cos? 2x)
Letcos 2x =t = 2 sin2x dx = —dt Sol. IX(X +1)+2(X+1)
2 (x2 +1)2(x +1)
I=—4 j ot y b
L+ (L+t?) = [ ——d+ [
Using partial fraction weget (x*+D(x+D) (X +1)
=1, +1
_ 1 1 t 1t b
I=- 4I|:2(1+t)2 201+ t) * 2(1“2)} gl for 1, using partial fraction weget
1 1 = [dx+2 j
=2 |-~ mn@+t)+m@+t?)| +c =5 )5l 21l
1+t 2 1 1
2 ) = I >— dx
= 5— +2 \n (L+cos2x)— An (1+cos“2x) + 2 Jx°+1
2C0s° X 1 1 1
c :—E>\n|x+l|+Z>\n|x2+1|+§tan’1x+c1
= sec®™ + 2 An (1 + €0s2X) — An (1+c0s°2X) + ¢ ,
andforl,= | ————
? I(x2 11)?
1-x ) Let x = tan = dx = sec’d do
Q.11 Evaluate : j % [11T-1997] )
N X =25 sec” 0d0 5 =2 [cos0do
. (tan 9+1)
1 x/_ dx :
Sol. = _ _ sin 20
I[1+fj . _f(1+cosze)de_e+ S+
Putx = t* = dx = 2t dt _ tan 0
=0+ — +Cy
J‘ / -t 2t 1+tan“ 6
L =tan x + : X = +C,
+ X
= 2J' _ dt . . .
tvl-t I:—E)\n|x+1|+z)\n|x2+1|+§tan’1x
=2 1 g2 [ ! X
ty1-t2 1-t2 t——*¢C
X°+1
=1 -1
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1 _
Q13 | T = [REE-2000] ) c- % In(\/x“( ;21_-1;/5(]

(A) V2 log tan(x/4 + ni/8)

1+ X2
©) [—X_dx
(B) v2 log cot(x/2 + n/8) J 1—x2)V1+x*
C) V2 log cos(x/2 + n/8
© g cos( ) (R) C—tan™ /1+i4—1
(D) None of these X
Sol. [A
[A] D) 1 ix
Q.14 Evaluate :Itan‘lx.ln(1+ x2)dx A+ x4)\/\/1+ x* —x?
Sol. xtantx. In(1+x%)+ (tan'x)®—2xtan* x + ) VX +x? 41 +C
X
2
|n(1+x2)_(|m/1+x2j re So. A-S:BsP;CoQ;DoR
1 0 0| x X
Q.15 Let|6 2 0| x?|=| 2ax+Px? |,
5 4 3| 1] [5x+yx*+3

VvV X € R and f(x) is a differentiable functions
satisfying, f(xy) = f(x) + x* (y* - 1) + x(y - 1) ;
V X,y € Rand f(1) = 3.

ax? +Bx +y
f(x)

Sol.  3x- |n(\/m)+x/§tan_l(—zx+lj+c

Evaluate

73

e (xsin®x +cosx)
— dx
sin® x
Sol.  C—e*®*(x + cosec x)

Q.16 Evaluate : I

Q.17  Match the column :
Column-1 Column-11

x4 -1

*) J‘xlex“ +x2 +1dX

(P) In +C

[(x2 +1)+x* +1}
X

B (X1 4
( )IXV1+X4 g
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EXERCISE # 1

Qus. 1 2 3 4 6 7 10 11 12 13 14 15
Ans, B D C C B B C B B D A C A A A
Qus. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. A B A A D A C B C C B D A B B
Qus. | 31 | 32 | 33
Ans. D B A
34. False
35. False
36. 2 log |sec x| + L tan? x + 2x
3 6
37. -1
2
38. X7 log (X +V1+x?)
39. 2VUx?+2+¢
PART-A
Qus. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. C C C A A C D C B D D A A A B
Qus. 16 17 18 19 20 21 22 23 24 25 26 27
AnS. C D D D A B B A D C B B
PART-B
Qus. 28 29 30 31 32 33 34 35 36 37
Ans.| BD |ACD|ABC| B,D|ABC|ACD| BD | AC | ACD |B,CD
PART-C

38.A>P,B>P,C>R;D—>S
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39.A > PQ,R;, B>Q; Co>R;D>R,S 40. A>PS;B—>PS;C>PS;D—>0QR

EXERCISE # 3

PART-A
1 x2 —a?
1. tan-1 +C
a3 ax+/3
2. % sinlt+ % V1-t? (2t2—3t+4)+C;wheret=x"?
x2 2 _
3. f772x+2)\n(x2+2x+2)7—72tan1(x+1)+c
X
X
4. tant & 1 (e>-1)1+c
2 2
5. 2 (Wx —1-x sin1y/x )
- -1
8. XAN (V1= X +4/1+X) —%+sm2 X+ c
3y 1 213 13 G2t
9. AN (1+X)+An (1+x19) — ~an (28 +1-x ) ++/3 tan = +c
_ _ 5
10. —sinlx+y1-x2 + X ! +c 11. -1 t——£t3+t +tevt=1+x"’
12 2|5 3
12, % (x +x212 2 _2(x+ Ix2r2) 12+ ¢ 13, §x3 —x—% (@ 1)32 +
14. 2X + log (2cosx + sinx + 3) + C 15. 1 fanx
2 tanx +2
1 1 1
16. s log |1 — cosx| — B log |1 + cos x| + § log |2 + cosx| + C
17, sinl[sm X +cosx] ‘e 18 sm_x—xcosx ‘e
Xsin X +€0sX
19. sin1 ; +c 20.  An|2sin2x/2| + ¢
1+sin 20
A 2 p—
21. Ansec x.(secx+tanx)+c 22, )(Jr—zxzs+i.cos’l 2 +C
8(x+1) 16 X+1

23. ex[x+1j+c 24, c—%tanx. (2 + tan? x). V4 —cot? x

x? +1
PART-B

Qus. [ 25 26 27 28 29 30
Ans. D Cc Cc A B A
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EXERCISE # 4

(x+1) tan1 ZX::Z —g log, V4x%+8x+13 +C

m+1

1 2x3M 4 3x2m +6xm]?+ C

6(m+1)
Qus.| 3 4 5 6 7
AnNS. A A C D C

EXERCISE # 5

2 J1-x +cosIVx + x(1-x) )+ C

2 idx=x? (-2 sintyx}-x+C

\/§+V1—tan2x
\/E—x/l—tanzx

+C

—log |cot x +vcot? x—1| +% log

oo [,
72

% 23 _ % 712 +% 12 _ % w5112 + 1 3113 _ ay1ia _ 75106 _ 1951112 4

(2x12 — 3x1/3 + 6x1/6 + 11) log (1 + x1/6) +12 log (1+ x1/12) -3 [log (1 + x1/6)]2 + C

A=—§, B=§,C=anyrealvalue
2 36
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€c0s0+sin 0

7. L sin20 An -
2 €c0s0—-sin O

J +% An(cos20) + C

8. [C]
X
9. ! . log * _+cC
1+ xe* 1+ xe®
10. sec?x + 2log (1 + cos2x) — log (1 + cos? 2x) + C

1. —2log T¥IZX ogint Jx+C

N

12. %)\n (x2+1)+% tan*lx—)\n% (x+1)+

13.  [A]

2
14. xtan'x. In(1+x)+ (tan " x)*—2xtan ' x + In (1 + x?) — (In Vit xzj +c

X
(1+x2)

73

15. 3X — In(m)+\/§tan1[_zx+lj+c

16. C —e"®%(x + cosec X)

17. A—->S;B->P;C>Q;D>R

+C
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