Indefinite Integration ALLEN’

Indefinite Integration

SOLUTIONS

EXERCISE - O
1. Ans. (B)
. J‘ 3x" -1 )
I (xt x+1)?

= Iw—_ldx

2
xz(x3 +1+1j
X

3x* —x7?
= j— {Putx®+ 1 + x71 = t = (3x%-x72).dx = dt}

== +C
X" +X+1

2. Ans. (D)

X Xx+1
I=I X(x+1) dx:j e~
1

2 £ ZdX
ezx(lertlj ( +xt1j
e e

Put1+XLX1:t jde:dt

e €

X

= “Xdx=dt
e
(t-1)dt .dt dt
%0 I:_It—zzjt_z_ t

= _—1—€n|t|+C
t

- _xl+1 -
1+

eX
3. Ans. (A)

X+1
eX

1+ +C

X-(n[N1+ %% +x]
V1+X°
Put /n[\1+x*+x]=t

= J1+xX* +x=e¢et

-dx

Let I=I
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:>1+x2—(e x)?
—=1=e? 2xe

e —e™
= X=
el +e
= |dx= -dt
2
Now,

v N1+ X+ x=¢" (1)
& V1+x* —x=¢" «(2)

)+ (2)= W1+x =

W-@= |x=

A

= | =tJ1+x* —x+C

= [1=1+x .In[«/1+x2 +X]-x+C

4. Ans. (B)
SN cos X
=2 dx
'[ 2+/sin X

put +/sinx =t

x cosx dx = dt

1
=
24/sin x
I= ZIetdt=2em+c
5. Ans. (A)
sin(100x + x) sin®x
= sin(100x)-cosx-sin®’x + cos(100x) - (sinx)1%0

I =Isin(100x)- cos X-ﬁin99 xdx + Icos(lOOx)-(sin x)'% dx
|
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use [.B.P. on first integration

;= (i)™

-sin(100x) - I(sin x)'” cos(100)xdx + jcos(lOOx) (sin x)"* dx

_ sin(100x)(sinx)'”
100
6. Ans. (C)

lj{Zsinasin(X —a)+2sin? (i—aj}dx
2 2

- %{{cos(Za —X)—cos(X)+1—cos(x—2a)} dx

+C

= %I(l—cosx)dx = %(X—sinx)+C
7. Ans. (B)

J‘ dx
(X—G)Z,/X;B
X—a
put XP —(X_a)_(xz_ﬁ) dx =
X—o (x—a)

- dxzz 2 "
(x-a)" (B-a)
jo 2 _put__2 [t
B-a)’ t (B-a)

=% tico_2  |XP

(B—a) B-a)Vx—a
8. Ans. (D)

_J-4x(x2 +1) =7(x* +1)* +12x°

- X2 (x> +1)

4 7 12
= J;dx—J?dXJrfmdx

dx
(x* +1)

2tdt

t

+C

dx

7
[=4/¢nx+ —+12 (1
+12 (1

dx
Let |, zjm put x = tan6

sec”0dO ) 1+cos20
I = =|cos“0d0=|——dO
J. sec* 0 -[ J. 2

1 sin20) 1. 1| 2x
=—| 0+ =—tan~ X+— >
2 2 2 4 (1+X

1. X
= —tan X+ 5
2 2(1+x7)

So, I = 4inx +Z + 6 tanlx + 6X2 +C
X 1+x

www.allen.in [141]



ALLEN JEE (Main + Advanced) : Mathematics

9. Ans. (C)
(x+1)3- (x-1)3=6x2+2=203x%+1)
_lj-(x+1)3—(x 1) I(X+1)3_(X_1)3 dx
2 2 (x+1)°(x-1)°

dx
) I(x 1y I(x+1)

1 1
=- + +C
4-(x-1)*  4-(x+1)
10. Ans. (A)
t+3 A B C D
=t —t—+—
t*(t+1) 1ttt

=t+3=At3 +Bt?(t+1) +ct(t+ 1) +D(t + 1)
t=0=[3=D|,t=-1=2=-4= [A=—2]
coef.of t3=0=4+ B =

coef. of t?=0=B + C=

t+3 2 2 2 3
03 - + 23
t(t+1) t+1 t t° ot

X’ +3 2 2 2 3
X = dX+ | —=dx—|—dx+|—dx
-[x6(x2+1) -[x2+1 J‘xz J‘x“ J‘xﬁ
2 2 3
=-2tan’!(x) -=+—-——+C
) x 3x} 5%x°
11. Ans. (B,D)

x—1
n[ j
_ X+1 X—1 2 B
I_J.de put m(x+1j t= e

2
= |:It$:t_+c
2 4

= lfnz(x_lj+C= l{’nz[HlJ +C
4 X+1 4 x—1
12. Ans. (AQ)
= (x=1) dx ¢ (x-1) dx
_'[XZ\/2X2—2X+1 - 2 1
\/2 —+—
X X

X—
=t?, then (

Put 2—z
X

I—J.ﬂ—t+C— /2__+_ C_—“ZX_ZXJr C
So f(x)=~2x*-2x+1 and g(x) = x

iz jdx—tdt
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13.

14.

15.

Ans. (A,B)

I4eX +6e7*
9e* —4e7*

put 4e* + 6e™* = P(9ex —4e*X) +Q(9e* + 4e7™)

X = Ax + Bfn |9e%*- 4|+ C

—4=9P +9Q and 6 = 4Q - 4P

19 35
comparing, P= ——,0 = —
P 8 36’ Q= 36
1 4e”
A P 9 +4e ei dx = -2 x+—€n‘ 9e* —4e’x) +C
36 36° 9¢* —4e™* 36
= —£x+—€n‘ 9e* —4 ‘——X+C = —fn‘ 4)‘——X+C
36 36
= 3—5ﬁn‘ (9 2*—4) ‘—§X+C
36 2
SoA=—-—,B= E ,CeR
2’ 36’

Ans. (A,C)
Putx = t°, dx = 6t5dt

£+t £+t +1
_6jt(+1 )(t) J%dt—6j(t+

1 4
dt=6 t—+tan"lt +c
+t? 4

1/6

=%x2/3 +6tan' (x"/*)+c

= P= 3 & g=6
2
Ans. (A—>Q, B-»P,C—»P,R,S ,D->P,R)

(A) i(xs“”):x“"X (cosx nx + sinxj
dx X

f(x)= J- xs“‘xdx+_[x5‘“X (cos x.fnx+$) xdx

sin X sin X
= ) xS Ix xs‘"x(cosx nx+—— jdx +Jx xs‘“x[cosx ‘nx + jdx
X X

= f(x) =x-x5% 4 ¢
As f[gjzggz%z = c=0=f(x) =x x*"*
=>f(n)=n-n’=n Q

1+2cosX
903)= J‘(cosx+2)

(B)
divide numerator and denominator by sin? x

dx

_ I cosec? +2cot X-cosecx
(cot X+ 2cosecx)?

put 2Zcosecx + cotx =t
(- 2 cosex. cotx - cosec?x)dx = dt
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1
- d—zt:—+C
t t
- c
cot X+ 2cosecX

sin X

+C
COSX+2

sin X

= gx)= ,as g(0) =0

COSX+2

n) 1
= g(EJ_Z (P)

(x* +1)dx
X +3x+6
putx3+3x+6=1t3
(3x% + 3)dx = 3t2dt

2 2

© k=]

C

_ ¢S +3);+6)2/3 ic

= k(x):%(x3+3x+6)2/3 [ k(-1)= ! j

3

=

k(-2) =%(—8—6+6)2/3

_1 v
= J(-2r =2

(P), (R), (S)
. J~cosx—sinx+1—x
' e* +sinX+X

(D) dx

X

_Ie‘x cosXx—e “sinx+e * —e "X

dx
1+e *sinx+e*x

Put 1+e*sinx+e *x=t

= (e’X cosX—e *sinx+e~* —e’xx)dx =dt

=I%dt

= (n(t)+C

" +sin X+ X
:gn(_}c
eX

=(n(e* +sinx+x)-x+C

oo f(X)=e"+sinx+x& g(x)=—x
So, f(X)+g(x)=e" +sin(x)
f(0)+g(0)=1 ... (P,R)
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EXERCISE - S
1. Ans. (0)

v (x) = —%—nz sin(nx)
= f'(X):I—%—nzsin(nx)-dx

= f '(x):l+n2- cos(nx) +C
X

1
v i'(2)=n+=
(2)=m+-

1+TtC05(2X)+Cz1r+1
2 2

=c=0

=f'(x)= %+ ncos(mx)

=f(x)= J‘%Jrncos(nx)-dx

nsin(nx)

= f(x)=In(x) +

- f(1)=0
= sint+c¢, =0

+C,

=c, =0

= f(x) = In(x) + sin(nx)

" f(%jzln(%j+sin(gj =
2. Ans. (5)
2X+3
I -dx
X(X+3)(x+1)(x+2)+1
=J. 2X+3 .dx
(X +3x)(x* +3x+2)+1

Put x* +3x =t

= (2x+3)-dx=dt

_J' dt _J' dt
tt+2)+1 7 (t+1)

1
=-| —|+¢C
(t+1)
1
X* +3x+1
S f)=x*+3x+1
through compare
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o T o
Il
[ U RN

Ans. (6)

s.a+b+c=5Ans.

dx

5 dx
. J.%/XS/Z-(X+1)7/2

dt
=_Iﬂ7

1
6't17+c

1
6
= 6(&) +C
X

Ans. (2)

N
j(j/;(x+\/;).dx

et
= IT(tZ +1).2t dt

J. 7/2
i/xs/z-x”z-(lJrl]
X

Put 1+l:t
X

—x % dx=dt

{Putx = t? = dx = 2t .dt}

= [e'(2t +20).dt = [e'[(2* +4t)-21] ot

— [et(2t2 dt —
J.e(ZE +£U1t)t zj

fo f'(x)

t-e'.dt

= et-2t2—2[t-e‘—fl-e‘-dt]

= 2-e"-t* —2[e"-t—e']+cC

= 2" - t?—2e' - t+2e' +¢C

=e?[2t?-2t+2]+c

= Ze&[x—\/;+1]+c

Ans. (2010)
(sin x)***® —(cos x)***® .
I = x(cos x)(sin x)dx
I (sin x)**** + (cos x)*°"° (cosx)(sinx)
[ J~ cos X(sin x)**” —sin x(cos x)*** dx
(sin x)*°*° + (cos x)*°*°

put (sin x)2°10 + (cos x)?010 = ¢

dt

= (cosx (sinx)?%%? - sinx (cosx)?°"%)dx = ——

2010

[146]
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_ 1 pdt 1
20107 t 2010

m|t]+C

2010 2010

1 .
= ——/(n|sin” " Xx+cos” X|+ C Ans.

~ 2010
6. Ans. (3)
Let f(x) = ax?+bx +c
To find: f'(0) = b
fO)=1=c=1
J-ax2+bx+1
X*[x+1]
A B C D E
=—+—+ + ~+ -
X xX° x+1 (x+1)° (x+1)

dx is a rational function

become log fun = A = C = O (one of the posibility)
=ax?+bx +1=B(x+1)3+Dx?(x +1) + Ex?
x=0=|B=1
compare coff. of x =
b=3B= |b=3
f'(0)=3

7. Ans. (2)

J- 5tan(x) dx
" Jtan(x)-2

_ J- 5sin(x)

sin(x)—Zcos(x).

_ J- (sin(x)—2cos(x))+2(cos(X)+2sin(x)) dx
- sin(x)—2cos x

_ jl-dx+2jC_()S(X)+25in(x)-dx
sin(x)—2cos(X)
=x 4+ 2¢n|sin(x) - 2cos(x)| + C
8. Ans. (5)
Letx(1+x72)2+1 =t?
x(1+x*+2x2)+1=t?
x+x3+2xt+1=1¢?
(1-3x"*-2x72)dx = 2tdt
(x4 -2x? —3)

X4-

dx = 2tdt

| = 2tTdt=2t+C

=2,/x+l3+3+1+c
x> X

a=1,b=1c=2,d=1
a+b+c+d=5
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9. Ans. (46)
[ FO0dx=F(x)
[50x¢* ~1)dx=F(x)
= F(x) =x>-5x+C
“F(1)=20=C =24

. F(x) = x°-5x + 24
F(2) =46
10. Ans. (0.19 or 0.20)

I dx Zzltanl(i}rc

16+x° 4 4

given f(4)——6:> f(X)——tan [ j
T
16

f(2)+f (é) = l[tan'1 1+tan'1 lj =
3) 4 2 3

EXERCISE - JEE (Main) PYQ

1. Ans. (1)
cos xdx cos xdx
] =]

sin® X(1+sin® x) e 1 o3
sin” X| ——+1
sin® x

__1(1+sin®x)"” e
2 sin®*X
1

Hence, L =3 and f(x) =———;
2sin” X

so, Af (Ejz—Z
3

REMARK : Technically, this question should be marked as bonus. Because f(x) and A cannot be

found uniquely.
1
(1+sin® x)6

2

From example, another such f(x) and A can be — -
2sin” X

and 6 respectively.
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2. Ans. (1)
-] de
cos’ O(tan 20 +sec20)
_J- sec’0d0 _I(l—tan2 0)sec’ 0d0
2tan® 1+tan’0 (1+tan6)?

+
1-tan’0 1-tan®®
tan @ :t:>sec29 do = dt

I I(l t)(l-kt)
(1+t) (1+t)
S
1+t 14t

1+t 1
=€n|1+t|—J‘(1—+t—1—+tjdt

=fn|l+tl-t+n|l+t|+C
=2fn|1+t|-t+C
=2¢n|1l+tanf|-tanf + C
A=-1,f(0)=1+tanf
3. Ans. (1)
R
(x+4)7 (x=3) (X+4J (x-3)"

N |

Lot XHA_io M _ 1y
X—3 (x=3) 7

1edt  1p
= Z—;J.W:—;J‘t dt

~1/7 1/7
_tpeo| XA e[ X23) sc
X-3 X+4

4. Ans. (3)
cos X—sin X
| o ™
cosX—sin X

= d
J.\/9 (sin X +cos x)? "

Letsinx + cosx =t

dt .oqt
I—zsm —+cC
2 3

3
So,a=1,b=3.

. _1[ sinX+cosX
=sin” | ——— [+¢C
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5. Ans. (2)
J‘()(Z——’_lz}x dx
(x+1)
_ j(xz_lﬁf  dy
(x+1)
= J.[X__l_i_%jex dx
x+1 (x+1)
= [(f00+1'(0)e" dx

= f(x)e*+c

Where f(x):x—_1
X+1

2
(x+1)°
_ —4
C(x+1)

o 12
f (X)_(x+1)4

f'()=

f(x)

12

23
4
6. Ans. (1)
I(x)= jsecz X.sin "% x dx — 2022.|.sin‘2022 X dx
I1 I
= tan X.(sin X) "% + _‘-(2022) tan x.(sin X) ?*** cos x dx —ZOZZI(sin X) 2% dx

I(x) = (tanx)(sinx)~2%22 4 C

1 -2022
At X =n/4, 21011 _ (—j +C ..C=0
2
tan X
Hence I(X)=————
(x) (sin x)***
1 22022
I(n/6)= 2022
3
Ay °

\(n/3)= \/§ _ 2022 _ 1 I(gj

(B BT

2

(2
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7. Ans. (4)

x=¢™) = {|[2 ZX+ i ) log, xdx=[| &™) e 20 {1y xdix
e X

sxInx-x=t
Inx.dx = dt

J (e* +e™ )t

eZt e—Zt

——+C
2 2

2X 2X
:11 _1 E +C
2\ e 2\ X
a:B:y:S:Q,
o+2B+3y-46=4

8. Ans. (1)
Putx? =t

szl (L_L)dt
(t+1)(t+3) 2\ \t+1 t+3

1. [ xX*+1
f(X)==In +C
©d 2 [x2+3]

f(3):%(1n10—ln12)+C
=C=0
1, (17
f(4)==In| —
=3 n(19)

9, Ans. (64)
7
X7 ax
X

Put x = t?
dx = 2tdt

[2dt2+7 dt = 2[\t2+72 dt
I(t)=2B\/t2+7 +%1n|t+\/t2+7|}+c
I(x) = X +7n ‘\/;+\/1+7‘+C

1(9)=12+7m7=12+7(In(3+4))+C
=C=0

1(x) = X JXx+7 +7n (\/;+\/x+7)
I1)=1+8 +71n(1+J§)
I(1)=+8 +7mn(1+2+2)
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a=+8

ot = (81/2)4
at=82=64
10. Ans. (1)

J\/secZX—ldXzJ‘ #dx
\} COS2X

:\/— sin X
'[\/ZCOS X—

put cos x =t = —sinx dx=dt

JEE (Main + Advanced) : Mathematics

_ dt
- ﬁj V2t -1
= —ln‘\/fcos X++/cos ZX‘ +C

:—%ln‘Zcos2 X+ C0S 2X + 2/cos 2X -2 cos X‘+C =—%ln

1 |
c052x+z+«/c052x J1+cos2x|+c

1 1
wB= 5475 B
11. Ans. (3)
X (Xsec2 X+ tan X)

I(x)zf dx

(xtanx+1)2

Letxtanx+ 1=t

| =x? +I
XtanXx+1 xtanx+1

XCOS X
| = +2j dx
Xtanx+1 Xsin X+ cos X

| =x2 +21n|xs1nx+cosx|+C
Xtanx+1

AsI(0)=0=C=0

! Gj:ln{(n;})z }4(::14)

[152]
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EXERCISE - JEE (Advanced) PYQ

1. Ans. (D)

J Xt -1
.ax
XA2xt —2x% +1

(.
pes
\S)

|
|
+

A X
f 2 1
2—?+F

2 1
Put Z_F-’-F:t

:4(1— 1 jdx:Zt.dt

NS

1, t
Ejﬁ'dt

=£+C
2

4 92
_ 2X 22x +1+C
2X
2. Ans. (A)

X

(1+x")V"
f(x)

D= oy

X
(1+x")V"

X
(1+2.xM)V"

again f(f(f(x)))=

f(x)=

Put f(x)=

fF(F0O)=
f(x)

[1+2(f(x))'T"
B X

X
(1+n.x")""

(fo fo...of )(x)= =g(x)

.'.Ix”‘z.g(x)dx

:J'x”’2 X dx
(1+nx")

n-1
:J%.dx
(I+nx")
Put 1+n.x" =t
n*(x)"".dx =dt

:lzjl(t)’l/” dt
n

=iz.(t) +K
n° -

-

n

Ny

n(n-1)

www.allen.in
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3. Ans. (D)
F(x) = [ sin®(x).dx

= F(x):%[Zx—sianHC

So, F(x +m) # F(x)
.. Statement 1 is FALSE

But statement 2 is TRUE, because period of sin? (x) is 7.
4. Ans. (C)

e
:.[ 2X 4-de
1+e” +e
e)(
I:I—4X ——— X
e +e” +1

X 2X
I :Judx

e +e +1

Put e* =t
e*.dx=dt

dz
:Izz—l

1 om[22Lc
2x1 z+1

1 Z_t+1
==/(n tz t +C
2 e +t+1
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5. Ans. (C)
sec(x).sec(x).dx
(secx+tan x)”/?

Let | =I

Putsecx+tanx =t

= (sec (x) tan (x) + sec? (x)).dx = dt
= sec (x) [sec (x) + tan (x)] .dx = dt
sec(x).t.dx =dt

1
:sec(x).dx=?.dt
& ssecx+tanx =t
1
=secx-tanx = T

= 2sec(x) = t+%

=|sec(X)= %(t + %)

( 1) dt
t+—|.—
T NV S

2 (1)

:%Ut‘m.dwjt‘w/z.dt]

t—7/2 t—11/2
=[ + +C

-7  -11
=2 i+i +C
7 11
B -1 i_'_(secXthanX)2 C
(sec(x)+tan(x))'"/?| 11 7
JEE (Main) Practice Paper
SECTION-A
1 Ans. (2)
n ( X= 1 j
X+
I1=| S d

www.allen.in
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2. Ans. (1)

[ = J- Kln (tan x) dx

sinX cosX

put intanx =t => ————dx=dt

sin Xcos X
t? 1

I= jt dt=E+C=—(€ntanx) +C

3. Ans. (2)
2sin X—sin 2X
f@) =[x

X

2sin X —sin2x 2sinX 1-cosX

. X
sin—
2

f'x) = 3 = -
X

X X

( sin X j _
. lim
X X—0
4. Ans. (3)

I= J.x3(x6 +x°+1)(2x° +3%° +6)'° dx

2
. X
sin—
lim f'(x) = lim

x—0 x—0

X
2

= Ixz(x" +x*+1)(2x° +3x° +6x°)"* dx
Let 2x9+ 3x6+ 6x3 =t
18(x8 + x5+ x2) dx = dt

1 forged 7
18

18 4 / 3
5. Ans. (1)

I =

24

J' dx
sin X.sin(X+a)

sin(a+X—X) dx

|
sina Y sinXx sin(x+a)

9sin? X
_o sin X S 2 _ 2x2(sinx
x ) x 4 x )
X

N | X<

(2x9 + 3x6 + 6x3)4/3 +c

sin(x+o)cos X —cos(X+a)sin X
= cosec o I ( ). , (x+a) = cosec o Ucotxdx—.[cot(xm)] +C
sin xsin(X+a)
. . sin X
=cosec a [log |sin x| -log [sin (x + a)|] + C =cosecalog | ———| + C
sin(x+a)
6. Ans. (3)
J.(1+tanx tan(x+a))dx
B J-sinxsin(x+oc)+cosxcos(x+oc) B ,[ cos(X+a—X) dx
cos xcos(x+a) cos xcos(X+a)
- cota J- sin(x+a—x) dX = cot Isin(x+oc)cosx _cos(X+a)sin X dx
cosXxcos(x+a) cosXxcos(Xx+a) cosxcos(X+a)
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= cot a[_[tan(x+a)dx—_[tanxdx] = cota[ln|sec(X+a)|—(n|secX]]

=cota /n _cosx 4+ C=cota/n M +C
cos(X+a) secX
7. Ans. (3)
X* + cos® X 1
j ~———— "cosec?x dx = J-coseczxdx—_[ —dx
1+ X 1+x
=-cotx-tanx +c=—tan"1x — cosecx +c
secX
8. Ans. (3)
x-1 1
I = x — dx
J‘\fx+1 x?
Putl =cos 20 = —d—X =-2sin 20 dO

X X2
I = H1—c_osze 2 sin 20 dO
1+cos20

1 1
= [4sin*0 d0= 2[(1-cos20)d0 =26 - sin20 + C = cos-l(;) - 1=z +C

9. Ans. (1)
J~4ex +6e7*
9e* —4e7*
put 4e* + 6¢* = P (9e" —4e )+ Q (9¢* + 4e™)

. dXx =Ax +B/n|9e%* — 4|+ C

=4 =9P +9Q and 6 = 4Q - 4P

19 35

comparing, P=- —,0 = —

P 8 36 ¢ 36

X —X
r=- Y ax 433 de=—£.x+3—5£n‘(9ex—4e‘x) +C
36 36 Y 9e* —4e™* 36 36

:—2x+3—5£n‘(9ezx—4)‘ 3 x+C:§£n‘(9ezx—4)‘ Ly,

36 36 36 36 36

SOA:——,B=§,C€R
36
10. Ans. (2)
dx X
j =I COSGIC dx = _2 Jeosa—sinacotx + C
\/sin3 x(sinXxcoso —cosxsina) ° Vcosa—sinacot X sina
11. Ans. (2)
4x+1
I de=Acos4x+B
cotX — tan X
2 .
= IZCOS 2xs1nxcosxdx= IZCOSZXSinXCOSXdX= ljsin4xdx = 1(zcos4x) COS4X)+B
cos2X 2 4
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12. Ans. (4)
We known that the reduction formula of cosx is

n-1 1 .
I, —jcos xdx = e L 2+—cos Lxsin*

3 1
S = E14 + lcosf’x sinx = I¢ :E [—Iz +=cos’ xsinx} 1cos5 Xsin X
6 6 6|4 4 6

=g = E I + i cos3x sinx+ 1 €os5 sinx
8 24 6
5

1.1
=lg =— | =X+—=cosXsinX +ixcos3xsinx+lc055xsinx+C
812 2 24 6

1 .
= I > [X+cosxsinx] + > cos® Xsin X+~ cosSx sinx +C
16 24 6

13. Ans. (2)

dx = j(tan x) "% sec* xdx

1
I =
J.\/(tan x)"* (cos® x)
= I(tan x) "/2(1+tan’ x)sec? xdx
put tanx =t secz xdx = dt

= [ +t7")dt

2 2
= ?t"’/z = t™24+C = ?(tanx)""/2 (tanx) 241 C=>A==,B=

Ul -

1
9’
14. Ans. (3)

dx
I(x+1)Jﬁ
letx — 2 = t?
dx = 2tdt
J. 2tdt 2

t
———= —=tanl—= +C
(t*+3)t 3 NE)

15. Ans. (4)

1 4 1 1tV 1\
Let 14+—=t = ——dx=dt = —-j%: ey +C = - |1+=| +c
X X 49t 4 1/4 X

16. Ans. (3)

J(1+ x')-2x’ j dx— Zj dx-£n|x|——£n|1+x7|+c
x (1 +x)

J. (1+x
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17. Ans. (1)
Putl-x3=t2=-3x2dx = 2tdt
I_J~ dx _J- x*dx __lj 2tdt __ZI dt 2 dt
X'\’l—X3 X3*’1—X3 3 (1—t2).t 3 1—t2 3 tz—l
21 |1-t| 1 1-x° -1
= —/In|—/| = =/n|————|+C
2 1+t 3 "1—X3+1
18. Ans. (1)
e -1
I = dx
J"GZX_l

= J‘L dX—J‘LdX
'eZX_l e)( }e2><_1
pute* =t =>e*dx =dt

dt

¢ odt
jl_j«/tz—1 ItJtz—l

= En‘t+\/t2 -1 ‘ -secl(t) + C, wheret =e*
19. Ans. (3)

Jx
= [y

put JX = t = ——dx =2dt

X
=1 =2[e'(t+t)dt = z[e‘.tz—jm.et dt+[e't dt}: 2[e‘.t2—jt.et dt] =2[e't~te' +e' |+ C
=2et[t*~t+1] + C=2e" [x-X +1]+C
20. Ans. (4)

F(x) = _fe““lx[l— X Zde

1-X

e
J1-x? 1-x?

dx

1-x2

=>F(x)= jet (Vl—sinzt—sint)dt =etcost+C=e" *J1-x* +C

+1=F0)=C=0

putsinlx =t = =dt

Hence, F(1/2) = e™/6.

ﬁ = @ eTf/6
2 T

(given) .. k =g
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SECTION-B

1. Ans. (1)
2sin X —sin2X
fl) = [ dx
X
2
2sin® >~ sin2
, 2sin X —sin2x 2sinx 1-cosX i 2 2x2 (sinX 2
f (x) = 5 = . > =2 . > = .
X X X X 4 X X
~ x4 -
4 2
2
sin x smE
im 79 = i [ | 2| =1
2
2. Ans. (3)
jsinA‘X cos*xdx = — Ism 2x dx= — I(MJ dx = —j 1+c0524x—2cos4x) dx
1
= i J. dX— — jcos4x dx + —f(ﬂjdx
64
_ X sm4x+ ix5+L51n8x+C
64 128 64 2 128 8
3 1 . sin8x
= —x- — sin4x+ ——
128 128 128x8
= i [3X—sin4x+sm8x} +C
128 8
3. Ans. (12)
3x+2
fx)= f
putx -9 =t2
= 2_[(29+3t2)dt
f(x)=2(29 Vx=9 + (x -9)3/2) + C
~f(10)=60=C=0
f(x)=2(29 yx=9 + (x - 9)3/2)
f(13) =132 = sum of digits = 6
2(sum of digits) = 12
4. Ans. (10)
Ja+x2
1= o d
Putx=2tan® = dx =2sec20d0
= JaZSeCG.ZseCZG do _ 1 J-cos36 do
2°tan® 0 2* sin®@
1 ¢ 1-sin*0
=— || ———| cos0dO
2* J( sin® 0 ]
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putsin®=t = cos0d06 =dt

_1 1 1 1 (5sin*0-3
—dt = —|—=-——|+C=—|———|+C
I I 6{ ’ StS} 16[1551n56]

but tan 0 = X
2
Sosin 0 = X
NI
i (2¢-12) (¢ +a)” (¢+4)" (¢~
z N X° + X°+ X° —
SR _ +C= 2 g +C
16 15x 16 15x 120 X
(x2+4)s/2
5. Ans. (5)
X
I=I PR dx
put x3 = a3sinz0
=x=asin?30=>dx=a x E%de
3 sin'? @
s 2/3 0 s 1/3
:>I—j asin’? 0 )(2_;51(?018;3 J :Ism 0 2a cols? de——6+C
(1 sin 9) 3 \sin”"0 acos0 3 sin'?0
3/2
X
= % sin-1 ((g) J+ C
6 Ans. (2)

\/1+x2+\/(1+x2)3
Put 1+ x2=t2, then 2x dx = 2t dt

t dt :I a__, Ji+t= 20144142 +C
Je+tt 1+t

:>I=j

7. Ans. (2)

; XCOS X —sinXx i i
_[ e, —dx=_[ ""*(xcosx—tanxsecx) dx = Ies'“x. XCOS X dx—jes‘“xtanXsechX
CoS™ X

(by parts integration)
= xe™™ - J. 1. e dx—[e" secx— jesmx cos X.sec Xdx]+C

Sll’lX

(x—secx)+C

S f(x) = x-secx
f(Z)-5-2
3) 3
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8. Ans. (16)

1+2cosX cos X(cos X +2)+sin” X
x) = | ———=dx; = X
969 J.(cosx+2)2 2 I (cos x +2)*
sin” X
x) = |cosx. +
969 j (cosx+2) J.(cosx+2)2
i .2
= ;.SinX_J‘_LnX)Z.SinXdX‘FILXZ
(cosx+2) (cosx+2) (cosx+2)
sin X
xX) = ———
969 (cosx+2)

g0)=0=C=0
sin X

gx) =
COSX+2

T 1 T
T)-Z: 329/ E|=16
g(zj 2 9(2)

9. Ans. (12)

fog(x) = e*~
jfog(x)dx = J’\/eX -1 dx pute* — 1 = ¢t2

2
= Ilzttz dt =2t -2tan-1t + C = 24e*—1—-2tan "/e*—=1+C
+

A3+ B2=23+(-2)2=12
10. Ans. (11)
I_J- 2sin2¢ —cos ¢
~ ) 6—cos® ¢ — 4sin ¢
B J- (4sin ¢ —1) cosd
~ ) 6—(1-sin? ¢) — 4sin ¢
putsing=t =cosddp=dt
(4 t-1) dt dt I (2t -4)+7/2 1

dt = 2 [(n|t2- 4t + 5[] + 7 ————dt
5+t2 — 4t 2 = 4t+5 t-2)°+(1)

:>1=j

t-2
= 2[fn|t2—4t+5|]+7tan-1( N j+C =2£n‘sin2¢—4sin¢+5‘ +7 tan "I(sing— 2) + C

JEE (Advanced) Practice Paper

1. Ans. (A)

J~ dx
sin(x—a)cos(x—b)
1 jcos((x—a)—(x—b)) dx

cos(b—a) Y sin(x—a)cos(x—b)

1 I[cos(x—a)cos(x—b)Jr sin(x—a)sin(x—b)} dx

cos(b—a) 7| sin(x—a)cos(x—b) sin(x—a)cos(x—h)
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Ucot(x —-a) dx+Itan(x—b) dx}

cos(b—-a)
= ; [/n |sin(x —a)| - fn|cos (x - b)|] + C = 1 sin(x—a) +C
cos(a—b) cos(a—b) cos(x—b)
2. Ans. (C)
aZ _XZ
= -[X a’+ x? dx

Putx2=a?cos 20 = 2x dx =-2a?sin 20 doO

=1 ='|.Jﬂ (- a%sin20) dO =-qa? Isme x 2 sin 0 cos 6 dO
1+cos26 cosO

2 s 2 4 2 X2
=-q? j(l—cosze) 46 =-a20 + 2 512n29 +C = a7 1-% _a7 cos-{;} +C

2 2
= % Jat-x* +a7 sin—l[X—Z] +C
a

1—j 1 d
e e i

1
( ] (x+2)
X+2
Xx—1
ut ——=t dx =dt
P 2 (x+2)
t1/4 _ 1/4
=1 1It‘3/4dt 1 +e=2 (X2 4¢
3 (1/4) 3 | x+2
4 Ans. (A)

Put x = a tan?0 = dx = 2a tan 0 sec20 d0O

2
= fsin’ﬂ/atanz 0 x 2a tan0 sec20 dO
asec” 0

=2a je tanOsec’® dO =2a[9.|.tan95ec2 ede—J.(lJ.tane sec’® d0)do]

2
=2al0 3 b 1 sec’0 doO
2 2

=g [0tan20 -tanO + 0]+ C=a l:ltan‘1 \/X—\/Z+tan‘1\/g }+ C
a a \a a

X
=(a+x)tan! ,[— -+ax+C
a
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5.

Ans. (A)
I= j@(x‘“)(fn(x’“*))dx

14
putxm=¢t= 2 nx( M= dt
X

I= [t =tint -t +C = x"m(lnx)2 - x'm + C

Ans. (D)
I =Jem“e (sec6—sin®) db = J‘et“e(wj sec’0 do6
sec“0
1 sin©® 1 tan©
[ = |e™ (———j sec20do = [e™° - sec20 dO
I secO sec’0 I V1+tan®0 (1+tar12 9)3/2
— 0 1 —_ 0
=etan? ___________ =etnY cosO+ C
J1+tan®0
Ans. (A)

Hln(l+sinx)+xtan[%—§j}dx: jfn(1+sinx) dx+jxtan (%—%j dx

x.In(1+sinx) - I

COSX. X dx+jxtan (%—gj dx

1+sinXx
cos? X —sin? X T x
= x./n (1+sinx) - f 2 22 xdx +fxtan (Z—Ej dx = x fn (1 +sinx) + C
c0S—+sin—
2 2
Ans. (A)

,[ mn(x+1+x%)
Xo—————2dx
V1+x?

I = _[En(x+\/1+x ). m
= J1+x% M(x+41+x%)- I«/li_xz
=\1+x* M(x+y1+x*)=x+C

Alternate:

Letx + V1+x* =ef theny1+x* —x =et
dx

1+ X%

t —t
I = IX t dt = jw= %t(et+e‘t)—%(et—e‘t)+6

=\1+X* m(x +1+x* )—x + C.

~/1+x*dx (using integration by parts)

=dt
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9. Ans. (A,C)

1-x)_ _1-x
f(m}x:‘f@— Trx

gx) = If(x)dx = j%dx

2
gx)=—x+2/m|l+x|+c; J.g(x)dx=—X?+2x€n(x+1)—2x+2€n(x+1)+c

(x)—l—x

lim g'(x) =-

10. Ans. (B,D)

/n (X_ij
I :J‘L dx

x* -1

-1
put /n [X—j:tj 22 dx =dt
X+1 X -1

=t ==+c
2 4
= log? (X;]+C: llog2 [X—H]+C
X+1 4 x-1

11. Ans (B,C)
3  ein?
I:J- cos” X dx = ICOS-X (1 .sm X)dx
sin X(1+sinx)

sin® X +sin X
Putsin x = t, then cosx dx = dt
1-t)(1+t) dt
—j( J(L+t) =(n|t|-t+C=/In|sinx|-sinx +C

t (1+1)

12. Ans. (A,C)
_ (x—=1) dx (x—=1) dx
=] =]

xZ\/2x2—2x+1 & | 2 1

xx2

X_
Put 2—z+ iz=t2,then[ 3
X X

t

X
/ 2 1 J2x% —
=] = £=t+c= 2_—+—2+C= 2X 2X+1+C
X X X

1) dx =tdt

t

So f(x) = \J2x* —2x+1 and g(x) = x

13. Ans. (A,B)

51n1\/;+c051\/_=g
2
Sl == ——2
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4 . 4 B -1 1
=x-— |cos A/xdx=x— —|cos XX — | X.———=.——=0dX
J. { '[ J1-x 24x

4x
—x——c051 X——I

s 4/
=x - 2% cost N - (Sil‘l‘lx/_ -Jx \/ﬁ)+C
T T

14.  Ans. (A,B,C)

I=_[ex 1 X dx

V1+%° (1+x2)3/2

1
Y = f(x)

I= J.e (f x)+ f'(x))dx = f(x)e* +C

[ = e”*. 1

+C

fx) =

15. Ans. (A)
Let P = sin3x cos3x
dp— in2 4 in4 2y = in2 in2 2 in4 2
&—3smxcosx—3smxcosx—351nx(1—51n x) cos2x - 3 sin*x cos2x
= 3 sin2x cos2x - 6 sinx cos2x
S P= 312_2—614,2

1
14_,2 == g (—P + 3 12'2)

16. Ans. (A)
Let P = sin5x cos3x
dp . .
. — = 5sin*x cos*x - 3 sin®x cos?x
dx
= 5 sin*x (1 - sin%x) cos?x - 3 sin®x cos?x = 5 sin*x cos2x - 8sinéx cos?x
S P=5 ]4,2 - 816,2

1
14,2= E (P +816_2)

17. Ans. (B)
Let P = sin5x cos3x
dp . .
. — =5 sin%x cos*x - 3 sinbx cos2x
dx
= 5 sin*x cos*x - 3 sin%x (1 - cos2x) cos2x
= 8 sin*x cos4x — 3sin4x cos2x
.P=8 14_4— 3 14,2

1
14,2: 5 (—P +814_4)
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18. Ans. (13)

=X (G5t S j—lfil—-dx—j-—iﬁi——dx “1 -1

x*+x%+1 X*+x2+1 X+ x2+1
1+i2
_ X
Now [; = I—Z dx
)
X——1 +3
X
1
putx-— =t [1+—] dx =dt
X X
X 1
dt 1 Ty
=1 = |57—=—= tan’! Xl+C,
t°+3 3
2X
Alsol, = | ——— dx
z J.x‘*+x2+1

Putx2=t = 2xdx = dt

19. Ans. (1)

1+ XcosX
,[ X (1 XZ eZsmx) X

Put xeS™ =t = (xeS"™*.cosx + e5™¥)dx = dt = eS™¥(xcosx + 1)dx = dt

=>1= J. dtz = I L dt
t(1-t) t(1-t)(1+t)
1 A B C
et —————— = —+——+——
t(1-t)(1+t) t (1-t) 1+t
1=A0-t)A+t) + B)AQ+¢t) + C(H)(A-1?)
putt=0=4=1
Putt=1=B=1/2
Putt=-1 =C=-1/2

= 1= {3+ L Lot = enpe)-Lemp-t|-Lmpi+e+c
t 2(1 t) 2(1+t) 2 2
i 1 XZeZSmx
=/In|x e*"™¥| - =log |1- x2 ezsinx| + C = In
| I 2 g I | 1 XZeZSmx
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20. Ans. (2)
x*+1
[ s dx=Amx|+ —— +¢C
X(x“+1) 1+x
x*+1 x* +1)* —-2x
j%dx:j% j dx - j X =fn x|+ —— +C
X(x*+1) X(x*+1) 1) 1+x
21. Ans. (1)
1 sec* X sec’X. sec’x dx
I=[ — dx= 32X gy =
I 1 —sin* x -[sec4x—tan4x J. sec’ X+tan® X

_ J-(1+tar12 x) sec®x dx
2tan® X+1
puttanx =t = sec2x dx = dt

102+2t7 1 1 1, 1 o
1= = dt = =| [dt+|——dt| = =t+—=tan"'(v2 t)+C
2I 2“ I2t2+1 } (2 9

2t +1 2 22

1 1
= Etanx+—tan’1(\/5tan x)+C

22
22. Ans. (11)
_ cos’x+cos’x . ¢ (2-3sin® x+sin* X)cosx
= [ COSXeosTXy _ p (2oSsinxesin
sin® X(1+sin” x)

dx

sin® X +sin® x
Let sinx = t
IZ 3t :I(1+%—zi)dt = t—Z - 6 tan-1(t) + ¢ = sinx - L - 6tan-! (sinx) + C
t? +t* t° t°+1 t sin X
23. Ans. (10)
dx

I \/sm XCOS X j\/tan xcos® x

J-sec4 X dx
Jtan® x

dx

J-(1+tan X) sec’ X

\/ tan® x

Let tanx = t2/3 = sec2x dx = gt’mdt

4/3 2 -1/3
== j—(“t ) Zpngy - j(1+t4/3) 7t = j(t"”3+1) dt= 2 st
t 3 3L(-1/3)

=2 t’1/3+§t+C = -2 \/cotx+ tan’’x+C = a=-2,b=2/3
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