MATHS FOR JEE MAIN & ADVANCED

EXERCISE - 1

Single Choice

(m—a)

. t
1. 1= sin[t]dt where 2x —a =t = dx*?
17 . 17
=~ [-sintdt+— [ sintdt
2 2
1 0 1 T—0
— —cost ——cost
2 o 2 0
1 1
E[l—cosoc] —[—cosa—l]
_1 1 +l 1+ =1
72( —Ccos o) 2( cos Q) =

2. Note thatin (—% %) sin”!'(3x — 4x%) =3 sin"!x

and  cos '(4x?-3x)=2n—-3 cos 'x
hence  f(x)=3sin'x-2n+3cos 'x = —g
172 .
1=—= [ dx= -5

X
5. f'(x)=et®.g"(x);8' ()= 1+ x*’

X
f’(x):eg(x)- 1+X4 ; eg(z):eozl

2 2
hence f'(2)=e2@, g’ (2)=¢". =17

i
6. put n(n(x))=t

©

[E

. = Int|; =1

1

I:I(X+1)exlnxdx :J[xlnx+1nx+1—1]e"dx
1 1

- sk sy o~ e

1 fx) F'x)

=[xlnxe*]; —[e*]; =ee’ —¢ " +e

HINTS & SOLUTIONS

4 1 i|
9. dx
ﬂlog2 1n2(log, x)

4
:| :0
% 2

(=x) < =%
log, x xl n2(og, x) log,
fx) f(x)

13

Sll’lX

10. F(x)= j

Now I=

tsin2x
j 2% x [put2x =t]

| X

_ IZL“dt =[FX)]3=F(6)-F(2)

2
2 2
11. put g =t 4
/2
I costdt = [smt
1

2xdx=dt

=1-(sin1)

3 t%sin 2t
e

1
dt 1
also | 55— = tan
£t2+2tcosa+1 sin o

1
. t+cosa| o a

Thus the given equation reduces to

sina
x2— —2=0 = x=+2
2sino o
14 putx=tan®
/2 /2 a
do 0 b
I= I *j (©00) 0 = I=—
1+ (tan 0)* (sin0)* + (cos 0)* 4

1 for 0<x<1

16. f'(an)—[

x for x>1
= x=¢
for t>0

put mx=t

for x>1;f'(t)=e¢'

integrating f(t)=et+C ; f(0)=e’+C

= C=-1 (given £(0)=0)
f(ty=e'~1 for t>0 (correspondingtox>1)

hence f(x)=e*—1 for x>0 ...(1)

dt =0 as the integrand is an odd function.

sino |0 2sino

Z
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DEFINITE INTEGRATION

18.

19.

20.

again forO0<x<1 34 3n/a
f'(mx)=1 (x=¢) 22. 1= I (sinx +cosx)dx + J- ){(q1n4ngfogx)dx
f'(t)=1 for t<0
f(H)=t+C a4 -
£(0)=0+C 2')‘ (sinx +cosx)dx + x(4c§‘)si<2—%ni<) 05

= C=0 = f(t)=t for t<0 n

= f(x)=x for x<0 +3Tj[4(sinx+cosx)dx

) IT {

T= asec . -

=2 I (sinx +cosx)dx = 2(\/5+1)

0

1
23. j(l +cos® x)ax” + bx + ¢)dx
0

(1 + cos® x)ax® + bx + c)dx +

W
W
o —

1 1/ (1 + X))ﬁ-l / 2
1 8 2]
I}.;g}‘)l u(l+x) dx} = I;LIEI |, !(1 +cos” x)ax” +bx +c)dx
A I/ 2
i — |1 +cos® x)ax® +bx +¢)dx =0
since 1 + cos® x is always positive
1 2}»+] —_1-A—1 2)&1_2_}\(
Limf z " Lim
_ 2—0 }\,{ A+l ] _ e)~*>0 ( 7\()\+l) ] b
=¢ = = jf(x)dx:O (b>a)
(220 () a
_e™” A —e2h2-1_¢ ¢/ _ 4 means f(x) is positive in some portion and negative in
€ some portion from a to b
dy o ax? + bx + ¢ is positive and negative in (1, 2)
1= 1+ x4 T dx o, ax>+bx +chasarootin (1, 2)
dx
now g'(x)= d_y = J1+x* 24. y=f(x) = x=fl(y)anddy="1"(x)dx
e 7 7 5
no“,lzzjf4(x)dx::jf*%y)dy::jxf(x)dx;
3 3 2
. (wheny=3thenx=2 and y=7thenx=5)
5
hence I= J.X f'(x)dx . Integrating by parts gives,
g 2
. Tt . s
when y=0 ie. [——= =0 thenx=2 (think!) 1= xf(0) |, - [f(dx
2V1+t 29
hence g'(0)= \/1+16 = /17 [=5-7-2-3-17=35-6-17=12
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MATHS FOR JEE MAIN & ADVANCED

sint

25. Tcost2 dt= )]‘Tdt

differentiating both sides w.r.t x we get
sint
—dt

y d x?
%!cottzdt:& ;!‘ 3

RHS = sin[x”] ﬁ_zxsinx2
ox? dx x2

dy X dx

a

d y
LHS.=— Ucos t? dt} j—y = cos y* dy

dy _ 2sinx’

dx xcosy’

X+T

26. g(x+m)= J' cos* tdt
0

X+
cos* tdt+ J- cos* tdt

X

S —y %

—g(x)+ [ cos” tdt =g () +g (m)
0
27. S'(x)=1nx3.3x>-Inx%.2x=9x*Inx—4xInx =x/nx
9x—4).

!

X)
Hence =Inx(9x—4).

!

Now it is obvious that is continuous and

derivable in its domain.

0
29, [37GT-2)dx20  pyeza=y

2 3
1 _4
2 1
—2a
3 -2.37° —(l—ZJ >0
) 2

32 _4x3243>0
(32-3)32-1)>0

= 3*In3 dx=—dt

-
1n3j(t—z) dt >0 — > 0
1

30.

31.

34.

/1

(98]

32>31 = a<|
or 32<30=3a>0

Hence a e (—o0,—1) U[0,0)

The given integrand is perfect differential coeff.

=(m+1)!-n!=n"-n!

A 1
of [[(x+1) = I—{H(x+r)}

r=1 r=1 0

a

Use I

a
f(x)= J- (a—x) dx and add two integrals
0 0

/2

a = J-(l—sint)n sin 2tdt
0

Let 1-sint=u = —costdt=du

1
= 2jun(1—u)du
0

=2 (j[u“ du-— j[u“+l duJ

0 0
ot 1
n+l n+2
hence a_n:2 L - !
n n(n+1) n(n+2)
Lim =
n—om n

Z
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DEFINITE INTEGRATION

(x+2)

3
SR U R .
'2|‘2X2—10x+53 """ ®

36. I

I

j 7 -xy
X
22(5 —x)y —10(5 —x)+53

1—] 7 -xy

= | —————dx
22x2 -10x+53 7

add(i) & (ii)

21_}(x+2)2+(7—x)2 dx
2 2x% —10x+53

[=1/2

38. Differentiate both sides w.r.t. x
f'(x)=cos x + f'(x)(2 sin x — sin’x)
(1 +sin?x — 2 sin x) f'(X) =cos X

COSX COSX

S= 1+sin® x —2sinx B (1-sinx)?
cos xdx
7 (Put 1 —sinx=t);

Integrating f(x)= I “sinx)

d 1 1
feo=-[z=1=

also £(0)=0,

1 :1—1+sinx

Jx)=——"-1

1-sinx

+
1-sinx C

hence C=-1

1-sinx

sin x

1-sinx

dt

39. Putnx=t = dx=—

20087 1 20087

1n [ tisintjde
0

1=—= [ t|sint|dt = —
Ty T

20087

j (20087 —t) |sint | dt 2

0

—
Il
|-

2 0 20081
)+@) = 2A==— [ Isint]dt=(2008).
0

n
j|sint|dt
0

1=(2008)% hence Here v/I =2008

41.

42.

43.

n/2

I= [ tanx dx (1)
0
/2

I= I ~eotx dx ...(2)
0

adding (1) and (2), we get

/2

21= | (Jianx + oot dx =

"2 Sinx + cos X
5[ sinxtoosx

o Vsin2x

sinX + cosx

\/1 (sinx —cos x)*

_\/_J.

dx

B (odt
R ik e

(where sin X — cos x =t)

- f[ 2j[f9x) f(-x)

i= | dx =0,
o g[ij[g(X)Jrg(—X)]
%2
f (‘J[f (x) =1 (-x)]
Since > is an odd function
X
g[4 [e0+[(-%]
y=1(x) = x=fly)=g()
dy=1"(x)dx
5 5
I= J.f(x)dx + jxf'(x)dx
1 1
X y
1
5
where yis2thenx=1

yis 10thenx =15
5
j f(x)+xf'(x))d
1

= xf(x)|1 =5f(5)—f(1)=5-10-2=48

Z
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MATHS FOR JEE MAIN & ADVANCED

/2

45. 1= |

—1/2
/2
—j( L, 1 jde
0 2—-sin® 2+sin0O

{using jf(x)dx = j[f(x)+f(—x) dx}
0

—a

cos0 do

m (putting x = sin0)

n-1 1
. T . I )
46. 1= lim E —sin— =g Js1nnxdx:n [—

n—o (TN n 0

=[-cost+1]=2

-1
47 C = tan™ (nx)

n

dx ut nx=t) = C
sin”' (nx) ® ) B

JS—

=

n

sin”' (t)

1
n

1 -1
J tan” (t) dt
N

1

L= Limn*>-C, =Limn-
n—oo n—o

1 =i}

tan "t
[ ==—dt (ox0);
vosin ot

n+l

n
applying Leibnitz rule
s —— 1
0— n+l
sin' 0 \(n+ 1)? s
L= Lim n+l — E —_ = —
n—»o 1 4 i 2

I12

1
COS X

49.

51.

52.

a2
dx

Let f(a)= '[x+\/;

N 2a 1 1
O a+al  a++a 4

= 2a%+2ava =a’+a = a’+2ava —a=0

a+2Ja —1=0 = (Wa+)?=2
T
= \/_:\/571 = tang

a= (\/5 ~1)? =tan? (Ej

8

. “I‘n In(4+x)
L1 In(d+x)+In(9—x)

J~ In(9-x)
“J1n(9-x)+In(4-x)

3+1n3

20= [ ldx=3+en3-(2-en3)=1+2en3

2-1In3

1
We have J- (px +q)(x™" +a,x+b,)dx=0
e

equating the odd component to be zero and integrating

we get
2p 2a,p
+ =2 4 =
on 43 3 2b q=0 forallp, q
3
hence b =0 and a =- i3

nn+V 2 COSZ X nn+V
| dc= [ cosx| dx
0 2 0

nmw nn+V
:f| cosx| dx + J| cosx| dx

0 nm

m \%
:nﬁ cos x| dx+J| cosx| dx
0 0

n/2 A\
=2n+ J. cosxdx — J cosxdx=2n+2-sinV
0 /

2

b

Z
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DEFINITE INTEGRATION

53. Given f(x)= j eldt;
-1
h(x)= f(1+g(x)); g(x)<0 for x>0

Lre(x)
now h(x)= j et dt = f(1+g(x)) (given)
|
: s oy — oFE)
differentiating  h'(x)=¢ g'(x)
h'(1)=e (given)

e g (1) = ¢

(1+g))’ =1

l1+g(l)==+1
= g(1)=0 (notpossible) or g(1)=-2
= ©

54. put—x/2=t = dx=-2dt

B e 1 +sin 2t

4 l+cos2t

dt

et e'[sint+cost|
~2 dt

s 2 cos’ t

/4

_7J- e (smt+cost) dt

. cos’t
—-n/4
- - I e' (sect tant+sect) dt

—-n/3

—n/4

:—I:et sec t:' = n/4\/_ —n/3 2]
-n/3

x+h

jlntdt+j1ntdx—j1ntdt

55. = Limit 2
h—0 h

x+h
J In%t dx

— Limit
- h—>0

Using L hospital we get

I= Limit 1n*(x+h)=1n’x
h—>0

56. Consider I= _[

" In(1+ 2 InQ+¢)

l+e'

(D)

-1/x

I/x 2
In(1+t%) ) '
= i[xﬁdt (Using King)

" In(1+2)e!
- [ D

l+e'

2)

-1/x
H+@
1/x I/x
21= [ In(1+t%)dt =2 [ In(1+*)dt
—l/x 0
1/x

= 1= jln(1+t2)dt
0

l/x
hence /= Lim x J-ln(1+t )dt

X—00

1/x

[ 1+ %) dt 0
b o W) — form
I):l)Ig x73 (O j

Using L'Hospital's Rule

x* ln(l + lzj(—lzj
/= Lim X X

X—>0 -3

2

1. 1 ’
— - Limx’ 1n(1+—2j = 1 Lim ln[1+L2j (1* form)
X X

X—>00

— Lim—x* (14—%—1) — l
x—® 3 X 3
P (%)= ——"2'x);
1+¢g°(x)

but g'(x)=[1+sin(cos?x)] (—sinx)

5
g5 )=16n=-1

hence f'(gj =—lash'(0H=-1 = (O

+91-9350679141
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MATHS FOR JEE MAIN & ADVANCED

59. put x=19+y = dx=dy,

1
I8 63. Given Un:JX“(Z—X)n dx
0
1= [({19+y}* +sin2y)dy - I(b@ +§in27gy) dy 1
0
zero Vn: an.(l_x)n dx
1 0
:18J.Y2d}’:6 inU,~ put x=2t = dx=2dt
0 l'/._Z
U =2|2"t"2"1-t)" dt (D)
X T n
60. J5x—6-x° txy = 5x—6-x2>0 0
172
:2 n 1_ n
61. T - 1 i Now V_ J(;X (1-x)" dx
r r
\/;'n[3\/;+4j (Using Queen) ... ?)
From (1) and (2)
. 4 U =2V = (C)
SR S NS
n 5T, ; Of(3&+4)
3 H+4 \/; 65. A= J.l(ax +bx +¢)dx —ZJ.(ax +c)dx
K 31 2[a+c} lpa+6q
t3Wx+4 =t > ——=dx=dt ~ <G 3
pu X 2 Jx 3 3
2fa zH“ il ze ] ’
T34t T 3[t], 304 10] 340 10 \\\\\*////
g 2 i :
62. 1= I X 4COS1 deX (D) i
71/\/51—)( 1+x ] 1 X
- 1/\/3 x4 COS_I( -2x jdX L Ki ) 1
_1/ﬁ1_x4 1—x° (using King A:§[f(—1)+4f(0)+f(l)]
l/j.ﬁ g £ 67. L= %(grléx(x1+x2+x3+ ..... +x,) 77
I= (n—cos1 jdx w(2)
4 4
ELTX 1-3 — Lim 4{4+8+£+ ....... +4'£} (3)(:i
nsenln noon n n
add (1) and (2)
B 4
2l=n X T dx
_l/ﬁl—x
-h
13 4 0o 72] );2 );3 an—] )I(n:4
21=2m I T dx b—t—
1_X OX  Ox
0
_ 16 _ 16 n(n+1) _
T=j I;ggn A+2+3+...... +n)71nd_)ror'}n—2 2 =8
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DEFINITE INTEGRATION

69.

70.

1 22 2 1/n
n—o n n n

. 19
12 sinx| 12 |s1nx| dx dx
I < J dx < s <| %

0l-i-xg|_101+x8 o LHX° jp X
onS=
1 1 2? n’ X i
lim — 1n(1+—2J+1n I+— [+ +In| I+— =|—
n—swo n n n =7 Lo
1 ) 1 1
= lim =~ — | = |1 : - - - -
ngl;lo . r]ln{]-ﬁ-nzj = '([1 ln(1+x )dX :_7 [19 7-10 7] :7 [10 719 7]
Ans: <1077
= onS=1n[2e? ]
. 73. y=f(x) = x=g(y) and dy=1"(x)dx
L2 L 2 <
= 8=22 =2¢2 ¢ l=5¢ : : |
e I:jf(x)dx+jg(y)dy;y:f(x):x:f* =g
0 0

= :a[f(x)dx+]ixf'(x)dx
_ [x(In(x+2)-In2) dx 0 i
0

1 1
o I=[xIn(x+2)dx —In2 [x dx;
0 0

2 1 2
hence I= 1n(x+2).%} —J. X dx—ln_2

0 0x+2 2 2
j f(x)+xf'(x))dx = [xf(x)]] =af(a)=ab
1 2 0
s J'X—4+4 dx_ 2 N
0 X+2 2 75. 1= Lim . n

—— =Lim—————
e () wSe (1:2:3.n) "

1
= llné - j((X—Z) +ij dx now proceed
22 X+2 L 1
= Lim 7
" (1.2.3 n)
1(a)= J.( +a’sin x+2xsmx]dx nnn n
7 1 1 2 3 n
[Ixsinxdx:nJ InL=— - {ln[;j+ln£;j+ln(;j+ ....... ++ln[;ﬂ
0
I i +Tca2 - o ; 2 » general term of /n L is
= e —— =7 —+—|+2%
(a) 332 2 332 T l i £
! n n
- n[(L_LJ +2_n]+2n
Va2 V6 s S= le——Zln— =— J-lnxdx =—[xhx- X]
T a 2 n—ow n 0
I(a) isminimumwhen ——=—F&%= = a?= m,|—
Via V2 3 = [0-D-©O]-1

= n\ﬁ . Hence mL=1 = L=e
3

Also  I(@) ], =2n+ nz\/g
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MATHS FOR JEE MAIN & ADVANCED

EXERCISE -2

Part # I : Multiple Choice

1= 10x* —3x% —1)dx =2x"—x’— x]:] =0=A.
Since f(x) is even hence must have a root in (-1, 0) also
= Aand B = C

Given f(f(x)) =—x+1

replacing  x—>f(x)

f(F(f(x)) =—fx)+1
f(1-x)=—f(x)+1
fx)+f(1-x)=1 ..(1) = (A

1 1
now J= J'f(x)dx = If(l—x)dx
0 0

1 1
21= [(f(x)+f(1-x))dx; 2J= {dx PN J:%

0

V_T x*dx
0X4+7X2+1
-1
Put x =— = dx =—-dt
11
t2 ¢ T dx
V== =3 2
ththlz_i_l oXT+T7x +1
v=u
2o+ )
H 2u=|| ——
e -([kx4+7x2+1J
1
1 i
- 1+7 © d(X X] © dt
:J IX dX :J. 2 =J.t2+9
o x>+ +7 O(x—) 3’
X X
2[ Lt
==|tan —
3 30

fix+m)= J- (cos® t+sin® t) dt
0
X+T

X
= J (cos*t+sin® t)dt + J (sin* t+cos* t) dt
0 X
X+T

=f{x)+ J (sin® t+cos” t) dt

putt=x-+y=1f(x)+ j (sin* y +cos* y) dy=f(x)+f(n)
0

Given  (f'(x))* + (g(x))* =1
f(x)+ .Tg(t)dt =sin X (cos X — sin x)
0

differentiating both sides
f'(x)+g(x)=cos2x—sin2x ... @
squaring (1)
(F(0)) +(2(0))° +2 ' (x) - gx)=1-sindx
1+2f'(x)  g(x)=1-sin4x
2 f'(x) g (x)=—sin4x

now, substituting g (x)=- sin 4x in equation (1)
2f'(x)
£ ) SIAX _ 0% —sin2x
2f'(x)
put f'(x)=t

2t —2 (cos 2x — sin 2x)t —sin 4x =0

- 2cos2x —sin2x)+ J4(1—sin4x) +8sin 4x
4

4t=2(cos 2x—sin 2x) £ \/4(1 —sin4x)+8sin4x =
2t=(cos 2x —sin 2x) £ /1 +sin4x

taking (+)ve sign, 2t=cos 2x —sin 2x + cos 2x + sin 2x
= t=cos2x

taking (-) ve sign, t=-sin2x
hence f'(x)=cos2x or f'(x)=-sin2x
Integrating
1 cos2x
f(x):Es1n2x-i-C1 or f(x)= 5 +C,

f(0)=0 = C,=0 and C,=—12

¢ 1 5 ¢ _ cos2x -1
x)= 5 sin2x or f(x)= s
if  f'(x)=cos2x then g(x)=-sin2x

if  f'(x)=-sin2x then g(x)=cos2x
1
Le. f(x)= ) sin2x and g(x)=-sin2x = (O)

cos2x —1

t=—

and g(x)=cos2x = D)

Z
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DEFINITE INTEGRATION

n/2 n/2

I I
8. AI= _[ In(cotx)dx = I= _[ In(tan x) dx Again b= If(t)dt = I((a+1)t2+bt3)dt
el el
/2 1 R
1= —j In(cotx)dx = I=—1= 1=0 _ 2J.(a+l)t dt
0 0
2n 2n _ 2(a+1)
(B)I= Jsin3xdx:_j sinxdx = 1=0 b= 3 = LGhe ?2)
0 0
From (1) and (2)
] 2
—(1/t7)dt <
(C)atle/t,I:JL)m S 5a_ 2a+l) (5 z]a 2 _n 2
v —l/t(Int) 7. tnt) 5 3 2 3 3 53
I=-1 = 1I=0 4 10
— and b=

a:
1+cos2x T 1+cos2x 11 11
D)= >0 = [ & >0

0

Hence j tf(t)dtz—l and j f(t)dt—l(l)

9. Numerator=2(x>+2x+2)—(x+1)
flx)=(a+ 1)x>+bx>

1
ol d f(l) =(a+1)+b
10. £(x) 2{({)10%(;30 t f(_l):(a+1)_b}:>f(1)+f(1)—2(a+1)——

20
} and f(1)—f(-1)=2b= I = B, D correct.

0
13. f(-x)=—fx)  ..(1)
fx+2)=fx)  ..Q)

1—cosx
f(x)—Z[ 2 } (x=0)
2n
| | g2n)= [ f(t)dt= j £(t)dt
if x=0 then f(x)= [(1-|t))dt =2 [(1-t)dt =1 o
-1 0

. = g(2n)=ngQR) ..(3)
= (C)iscorrect

a Now —-x)= | f(t)dt
2(1 COSX)iinO g(—x) _!

hence f(x)= put t=—z = dt=-dz

1 if x=0 -

f(- z)(—dz)z—j.f(—z)dz (from (1))

fis continuousatx=0 = (D) is correct ]

o'—.x o'—.><

12. We havef(x)=x*+ax?>+bx’ f(Hdt=g(x) SogE=x)=gX)

x+2 x+2

1 1
E -1
0 X

1 X 2
How a= I tl(a+1)t* +bt’)dt sog(x+2)= J.f(t) dt +_[ f(t)dt (> f— period)
-1 0 0
I -
b = g(x+2)=g(x)+2) (@)
= thdt = —
a=2b [ 5 0 D Putting x=0,2, ...
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MATHS FOR JEE MAIN & ADVANCED

g2)=g(0+g(2) = g0=0
gH)=g2)+g(2) = g*)=2g2)
putting x > —x we get
g2-x)=g(-x)*+g(2)=gx)*+g(2)

at x=2
g(0)=2g(2) = g2)=0
g0)=g(£2)=g*4)=....=0

from(3) g(2n)=0
& from(4) g(x+2)=g(x) = prd.ofg(x)is2

5 3
14. Let f(x)= a;‘ bx

It is continuous & differentiable everywhere
3a+5b+15

Now f(0)=0, f(1) = — 15 - 0

and f(-1)=0

so f'(x) =0 will have at least one root in (—1, 0) atleast one

root in (0, 1), so it will have atleast two roots in (— 1, 1)

2

16, f="X_5 D

lim
17. n—oo §n+r)(n+2r)

n

= lim
e
Tt l+— || 1+—
n n
' dx ' 2 1
:I =j — dx
o L+xXL+2x) o\ +2x  1+x

3
=In(l +2x)~1In(l +x), =13 ~1n2 i3

/2
18. 1, = J.Cos(nsin2 x)dx

0

Use king
/2

I, = J. cos(mcos” x)dx
0

On adding

/2
21,= J- cos(msin® x) + cos(mcos” x) dx
0

/2
= J2cos(£j-cos(£cos2xjdx =0
0 2 2

= [,=0 ..(1)
/2

/2
L= Jcos(n(l—coszx)dx =_ Jcos(ncos2x)dx
0 0

=— lJ‘cos(n cost)dt
2 0

[Put 2x=t]

/2

=3 J' cos(neost)dt =1, = L,+1,=0

/2

L,=- J- cos(msint)dt
0
S L+1L=0 -(2)
Hence, I, + L, +1,=0 .3

-z

29, I=

8 =

put e* = sinO

-9 J~ln(sm(%))(—cos9)d9 ﬂjzlnsmede
s )

:_—nan
2

—sin” 0

1
21. 1.B.P. taking 1 as the 2" andm as the 1¥ function
+X

23. Consider f(x)= [ (ystpt+ bt + ¢ )dt

—Xx  even odd even
X
- 2J.(tsinat +c)dt
0
X X
= 2{_tcosat +ICOS at dt+ct|;} (using I.B.P.)
a o 3

I
[\

—xcosax 1 .
————+—5sinax+cx
a a

cosax sinax
- + +c
a a-ax

Z
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DEFINITE INTEGRATION

b if a<?©0

n—oo

. (m _
L= le(——tan 1anj = n/2 ifa=0

0 ifa >0

Part # 11 : Assertion & Reason

n/4
I=2 I sec’xdx #0 = Statement-1 is false
0

1

fistos = Jixias o [ingox -0 [ fxon
0 0 %

[t] 0

2 2
statement-2 is true.

&2
o

5.5 5
j{x} dx ==+
! 2 8

statement-1 is true and is explained by statement-2.

Statement-1 :

1
= dx:—t—zdt

1/3 1 1
=— J tcosec 99(——tj—dt
3 t i

3
=— I lcosec99 (t—ljdt
173 ¢ t

2I1=0 = 1I=0

Put x=—
t

I=-1 =

1

Let j f(t)dt =k, so
0

fix)=xk+ 1, now

1
j (kt+1)dt =k
0

k
= E +1=k, sok=2

f(x)=2x+1,
3
Also jf(x)dx:lz
0

= option (C) is correct.

flx)=—-x*+x+1
f(x)=1-2x

1
f(x)>0:>172x>0:>x<5

1
f(X)<0:>1—2X<0:>x>5

f(x)
//\

7T N

1 1
= f{x) is increasing in (0, 5 ) and decreasing in (5 ,1)

Now g(x) =max {f(t); 0<t<x}
) 1
x—x"+1 0<x<—
2

<x<1

N | =

>
4

1 1/2 1 29
gx)dx = -x*+1 + | 5/4dx ===
6[ ’([(X X )dx J- X 24

172

Statement-1 :

p— 3 0
I=|xtanxcos’ xdx )

S =3

1= I(n—x)tan xcos® xdx
0

(® + (ii)

T
21= njtan x.cos> xdx
0

Z
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MATHS FOR JEE MAIN & ADVANCED

b 2n
1= 7 [tanxcos’ xdx  (rue) == | PP - [P0 F(x) dx
0 0
Statement-2 : , ,
? - | P'"x)f(x)dx = 2 sin®xdx —
I=[xfede ) { ! 0]
b 13. J-n (sinmx.sinnx)dx =0 ifm#n
I:J(a+b—x)f(a+b—x)dx _______ (ii) -
. and I" (sinmx.sinnx)dx =m ifm=n
(i) + (ii) -

b s.a=cos0=1 and b = cosn= -1
21= @ +b)ff(X)dx L a+b=0
{If f(a+b—x)=f (x)

a+b
="

b
[ £ ()dx

Hence Statement-2 false

butif f(a+b—-x)# f(x),then [ a;rb!f(x)

9. If f(x)isodd = f'(x) is even but converse is not true
e.g. if f'(x)=xsinx
then f(x)=sinx—xcosx+C
f(-x)=—sinx+xcosx+C

f (x) + f (—x) = constant which need not to be zero

for 5-1:f(x):f 1+t dt; g(X)= {1+x>
0
f(*X): I 1+t2 dt, t=—y
0

f(-x)= —](.\/Hyz dy
0

f(x)+f(—x)=0 = fisodd and gis obviously even
12. P(x)=ax>+bx+c; f(x)=sin’x
ZJZI
I= | Px) f"gx)dx
S

Using .B.P.

] 2n T 1 Al
~ PO —{Pjge) fg;)dx

Zero
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DEFINITE INTEGRATION

1.

EXERCISE -3 2. (A) Let a=2008

Part # I : Matrix Match Type . )

I= J'(l+axa)e"adx; I= j-(e"n +axae"a)dx
0

(A) Apply L'Hospital's rule twice or use expansion 0
of eX cosx (Note: ax*=ax - Xafl)
1 1
B) x=u® = dx=6u’du O J(ex +e* ~x-axafl)dx = J.(f(x)+xf'(x))dx
1 5 0 0
du !
I 6]“ ol gy =5-6m2 @
nu o +1 where f(x)= €
.l
= atb=5-6=-1 Ans. hence I:[XeX }Oze Ans. = (S)
n (B) I=1,+1,
©) e J-e’e(secz 0—tan0)do =1 e
0 Consider J' —Inxd
put —0=t ;do=-dt 1
2
n - | ) o _at
7enfet(seczt+tant)dt:1 Put \-Inx =t = —-Mhx=t* = x=¢€

(=]

Ly gx=_2tet di
[use j X (f(x) +1'(x)) =e*f(x) ] 1

) 1
S I{'(MZQ% )dt = te*tzT0 ~[evat
0

e" [et tant};n =1 = —e"[-e"tann]=1 01 I
1
= tann=+1 Ans. = E_J-e’tzdt
0
! ‘ 1 I
n hence 1= J‘eixdx - J‘eft-dt =—=¢! Ans.
J- tan ™' (nx) dx 0 ¢ % ©
e = P
Lim 2! X0
(D) Tm (P =~V note that if f(x) = o~x2 then f1(x) = y—Inx
I sin”! (nx) dx 1
L (1Y (2 (3Y n\"
n+l © L=Lim||—|—]| =] oemr —
e (\n) \{n) \n n
InL
1
— “(t)dt
nJ tan (g —Limiz(l-ln(l)+2-ln(zj+3~1n(§j+ ........ +n-1n(3D
U 0 n—o 1) n n n n
Lim —&—— =
n—o | i 1 (Oj T T
= _[ sin~ (t)dt general termof InL= —In—
n n° n
n+l 1 r, (r
Sum= —- z—ln[—j
use L'Hospital's rule n 5n \n
1 2. 1 1
tan~! n Ul InL = IXIHXdX: = lnx} - 1 ledx =0
Lim n+l)_4 _1 0 2 2 X
n—ow 1( n ) T 2 X
sin — )
n+l 2 R S R
22 :|0 4
L=¢* Ans. = Q)
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MATHS FOR JEE MAIN & ADVANCED

(x +sin0)°* }1 _ (1+sinB)’ —sin’ 0
0

4 fO=" )
and g(0)= (x+cos6)’ 1 _ (1+cos0)’ —cos’ 0
d g 3 0 3
1+3sin0+3sin’ 0
f®= 3 ;2(0)
_ 1+3cosB+3cos’ O
3

£(0) — g (0) = (sin 0 — cos 0) + (sin?0 — cos?0)
f(0)—g(0)=(sin 0 —cos 0)(1 +sin0O + cos 0)
now verify all matching.

log3 log4 logn

5. (A) f(n):10g2'10g3 ....... -

f(n)= =log,(n)

£(2%) = log2(2k) -k
100

Zf(Z)_ Zk =2+3+4+...+100=5050—1

=5049 Ans.

(B) f(x)= \/1+x\/1+(x+1) I+(x+2)(x+4)
= \/1+X\/1+(x+1)\/X2+6X+9

= 1+ x T+ (x+D(x+3)

= \/1+X\/X2+4X+4 — \/1+X(X+2)
= JxP42x+1 ~(xFD

100

1= {(x+l)dx: :

o

100x102

-— %

(C) AP.isa,(a+d),(a+2d)....... (a+98d)
sum of odd terms =2550

T 2N 404

50 terms

=5100 Ans.

50
7 [2a+98d]=2550 or 50[a+49d]=2550 ora+49d=51
This is the 50! term of the A.P. Hence 899 =51x%x99=5049

0’| on2 -1
2

(3 +49§§i) =2550

/2

6. (A) J. In (tanx +cotx) dx

0

/2
= I —In (sinx -cosx) dx
0

/2

/2
=_ J. Insinx dx _ J- In cosx dx
0 0

T
=-2 [—51n2j =nen?2

J‘ SinX — COS X

B) I
o, (sinx+cos x)?

e bl
[o(5-< (3]

/2 .
J‘ COSX —SInXx

o) S—

0 (sinx + cos x)? dx=-1 - 1=0

2n
©) 1= J. x sin®xcos® x dx
0

2n
= I (2n—x) sin? x cos® x dx

27
I=n J sin? x cos? x dx
0

21
T j sin? 2x dx
45

ENg ]

2
J. 4sin® x cos® x dx _
0

n | 4 T (X_sin4xj ’
,gj'(—cosx)dx =3 a4

0 0
2
s T
Ty Ty

/2
D) J (2lnsinx—In2-Insinx —In cosx) dx
0
/2

Il
I
—

In2dx :,g on?2
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DEFINITE INTEGRATION

X (sin2 (sinx) + cos”(cos x)) dx

v 8'(x) "
(A)f(x)—m 9. W 1=
0

and  g'(x)=[1+sin(cos?x)] (- sin x) n . .
[+ sin(cos? x)](—sin ) I= Z';(n - x)(sm (sinx)+ cos”“(cos x))dx

NS

hence f'(x)=
2= g I(sinz (sinx) + cos?(cos x))dx 3
2 \/1+g3(n'/2) 1+0 /2
21=2m I (sinz(sin X) + cos”(cos x))dx (Using Queen)

b4
as —1 =0 0
g(zj

/2
T also I=n I (sinz(cosx)+cosz(sin x))dx;
f' (5) =—1 Ans d
(C) Maximumwhena=-—1; b=2

use king and add,

/2 /2 2

= a+b=1 21:nj2dx = 1= Tc.[dx:? Ans. = (Q)
y
9/4 x
] T—X
/ B) I= |———dx
(®) J.1+sin2x
-1/ 0] 112 \2 “T dx
figure (C) ~o2d= 01+sin2x
n/2 /2 2
; dx sec” x dx
. sin2x b 2= | —— => I=n | ——
(D) If 1;1_%1 0 +a+?:0 £1+sin2x 0 1+2tan’x
. 3
= Limwzo 1't“j-2 sec’ x dx mw2n Ans
x—0 =5 = 5T °
-~ X 2 3 tan’x +(1/+/2) 2 2 22
for limit to exist 2+b=0 = |b==2
= (S)
Lim sin2x+2x3—2x —0 ©) fx)= 2sin~/x
x—0 X
A 1) 2005\/; cosx/;
. 2c0s2x +3ax* -2 'X)= =
apply LHS rule, Lim 2 =0 2x Vx
x—0 3x
2(1- c0s2x) x100= Jx cos/x
a= Lll’l’l—2
x—0 3x /4
f(x)+xf’(x)
4sin x_i '([
4 3x? 3
2/ /2 2 2
4 - xf(x)] P 2xsinv/x | LS
3a+b 3-5—2:2 Ans 0 0 4 )

= Q)
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MATHS FOR JEE MAIN & ADVANCED

10. (A) f(x)= jxsm (I+xcosx-Inx +sinx )dx

if F (X) — Xsinx =¢ sinx Inx
x F'(x)=x%" (x cos X n X + sin X)
f(x)= J-(F(x)+xF'(x)) =xF(x)+C
f(x)=x-x"™+C
f(ﬁ)—EEJrC = C=0
2 22
oo fR)=x (X)X
= Q

f(n) = n(r)’ = = (irrational)

cosx(cosx +2) +sin® x

dx
(cosx +2)*

®) gx=]

sin? x
j X

1
= |c . dx
/ T

cosX +2

J- sin? x J- sin? x

= ‘sinx >dx + >
cosx +2 (cosx+2) (cosx +2)

sinx

= +
g(x) cosxX +2 c
[x*]dx

[14-x)"1+[x"]

:f [(14-x)°]
3 [ 1+[(14-x)°]

11. (A) 1:]0

4

add (i) & (ii)

10
ZI:Idx

4
=2I=6=1=3

(B) j'%'dx = }(—1)dx+j(1)dx: 1

99 100

1 1
e 99 X 1
Lim) Lo = [x7dx = —
(C) Pz e 100 ,(I;X A |:100:| 100

n—ow
n 0

1 1
@) 5050 [Vx*dx =5050x2 [ x'*| dx
—il 0

1
=5050 XZJXIOO dx
0

Q

X101 1 1
=10100 x =100 =—
101

0

100
T T
1—-cos2x
12. (A) for a=0,1= [sin®xdx = | dx
0 0 2
T
= 3—lsinzx = I—lsinZT
2 4 0 2 4
L*l Limlsin2T 1 A
B 2 B Towo 4 T B 2 = ( )_)q
T
(B) fora=1, "-4Sin2xdx
0
= L=2, hence (B)—s
T
©) a=-1, j0dx =0 = L=0,
0
hence (C)—p
D) fora=0,-1,1,
T
I= J'(sinz X +sin® ax + 2sin x -sinax) dx
0
T
—J-(l —0(2)s2x + I_C(;S 2ax +cos(a—1)x —cos(a +1)xjdx
0

. . T
= [x —%sin2x —4Lsin 2ax + sin@@—Dx _ sin(a + l)x}

a a—1 a+l o

. T
— Lim—
=T

- Liml
Too T

. . T
[%sin 7% —Lsin dax + sinfa—1)x sin(a+ 1)X:|

4a a-—1 a+l 0

L=1 hence (D) —>r
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DEFINITE INTEGRATION

13.

In(l+x) Part # II : Comprehension

j (1—tan2y)"”dy

. 5 Comprehension # 1
(A) L= Lim -
x—0 sinx
‘X
X ]c_ {2
ry\l/p
In(1+x) 1. Lim&
(1-tan2y)"¥ dy x>0 bx —sinx
= I;Lnol 2 < Using L'Hospital's Rule using L'Hospital's Rule
1 S
r\1/p
. [-tan2(n(+x)]" Lim_@+x)™"
L= I;g})l (1+x) (17 form) x>0 b—cosx
for existence of limit Lim D" — 0
L= Lim el x—0
x>0 S b=-1=0= b=1Ans.
= Lim— tan (2(In(1+x
where /= L0 In(1+x) (2(In(1+x)) 2 2 1

: = Lim —
b Wl (a+x")"P (1-cosx) x>
2'tan(2(ln(l+x))
—_ Lim =
x—0 2In(1+x) =2Lim—1 - :%
-0 (a+x")P al?

if p=3and/=1

hence L=e¢2 = (s)

2
(B) Ini= Limw - imw - oF = a=8 Ans.
X—0 X X—3>00 er+ex+1
= Limﬂ =2 3. againp=2 and a=9 then
xo0 [+ +e " , )
[=e? I=—5 =7 Ans.
:> ¢ :> (r) 91/3 3
e n Y 1 C hension #2
(©) fx)= Lim zﬁ = le_z—z omprehension
now 19N +k°x GRS | (kxj
e —=
n
(0,3)
_j dy L,j dy
a 2.7 7
ol+4xye X 0%+y2
X 5 .
(LON_ & /01, i
1 - N — v
- —2~x-tan1yx} _ fan X
y f(0=x—4x+3
tan~' x Fe =3 xe[0,4]
sy L >0

X —4x+3 x€[0,2)
J @ = {—1 xR, 4]
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MATHS FOR JEE MAIN & ADVANCED

2 t
"“2‘7’”6 0<x<2 [t(x)dx
3-1 2. Lim?2
| 2<x<4 =0 t
Now, gx)=| 2
—X+5+x-4=1 4<x<5 .
sin X — X cos X
tan(tan'1 [6_X)j:6—x x5 J.izdx
L 1 i O X
= Lim 3
t—=>0 t
X —4x+6 0<x<2 using L'Hospital's rule
(x)= 2 ) int—tcost t(tant—t)
897 2<x<5 _ Lim 2REZLCOSL -y gy, COSTIaNt =D
>0 t2-2t 0 213
16 —X x5
2 f—
5 _ lLi sec 2 1 N 1
1. [e()dx=5-2-3 250 3t 6
2
X2 o Comprehension #5
2. hx)= j g(t)dt 3
' ’ ) \ 1. D(t)= ___ iy
h(x)=g(x*). 2x | — . s J(@eh)? +(be ™)
gx’)=0atx=./g 0 2 5 \
. _1 - S 1
~h'(x)<0in (\/g, 7] = \/m
and hence h(x) is decreasing
1
gx)-g@) (0 j — (a%? + ble 2
lim —=——~—="2 = f 2
3 0 In(cos(@ —x)) 0 ‘4 (D®)
g'(x) (0, 0)
x—4 1
—— (sin(4 -x)
cos(4 —x)( ) D®
: ~ line
B g'x) (g fmmj (ae')x + (be Yy =1
x—>4 tan (4 —x)

. 1 aZe?t  plet 1
im—£® g (Qe'@=0) . 1= I(azezt”%zt)‘“‘[ 2 2
x4 sec” (4 —x) 0 0

Comprehension # 4 (aze2 —bze"zj [az ~b’ ]
- 2 L2

1 1

i : 1
L J~s1nde_J~cosde . smx(——j

2
0 0

b2
a’(e® =1)+— (e’ -1)
c

1 a 2 2
_J‘COSXdX
o X ez—l( 2 sz
= a +—2
. 1 2 e
sSinx

} =(1)—sin(1) Ans.
X g
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DEFINITE INTEGRATION

1 9 ( mj
_1 =2 4[36-24-27+""]=3
2. now put b . B B
2 X
= € —l(az +%j ‘NQ\)\/7 g(x): J‘f(t)dt
2 a‘e 0
(1Y 2 i h
e - (a__J L2 =[r@Wat+[f(Dd o<x<6
) ac e 0 4
S 1 1 =3+[(3)dt=3-3(x-4) =15 -3x
lis minimumif a= — = a’=—- = a=— 1
ae e Je
—~ b=+e gx)=0 = 15-3x=0 = x=5
wich liesin [0, 6]
e’—12 1
3. and I o = b : =e- e 3. g(x)becomeszeroatx=>5
g(x) will be negative in (5, 7)
Comprehension #7
X Comprehension # 8
L g=[f(Ddt
0 .
' 1. Givenf(x) f'(x)=f(-x) f'(x)
gx=fx)
From the graph it is clear that fe) _ ')
rom the graph it is clear tha ) f(x)
fx)>0inx€[0,3) and Integrating
fx)<0inxe(3,7) nf(x)=—hf(—x)+C
g(x) is increasing in [0, 3] and In (f(x)’f(—x)) =C f(x) f(—=x)=C
g(x) is decreasing in [3, 7] but £(0)=3
maximum value of g(x) occurs at x =3 o f0)=C - C=9
3
0 T dx
1 2 3 2. LetI= )3 ¢+~
= [Ldt+ [@t-1)de+ [@r+9)dt i3
0 1 2 SJ'I dx
3 =
2 2 34+ f(—x
—1+(t2—t)1+[9t—3t—j -t =)
L & T 6+£0)+E(x)
2=
9 _
—1+M~a—0)+@7—%;—18+6)=5 5 (3 E)(3+(x))
A - 1 T 6+ f(x)+f(-x) .
. X) start decreasing from x = =
& ) f : 1 943(F(x) +£(=x)) + F(x).f(x)
g@)=[F(@Wdt=[f(Ddt+[f(Ddt T 6+F(x) +F(—x) 15 251
0 0 3 = X — — [ dx = 2=2=
4 2= ) 183(f(0 + £(—)) 3!1 3
9 9 3¢
=24l =2 - 51
2+£( 3t+9)dt 2+(9t+ ; l = 1=2 =17 Ams
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3. Let x=a betherootoff(x)=0
f(a)=0
f(x) - f(—x)=9
put x=a = 0=9 impossible
hence  f(x) has no root
but f(0)=3
hence f(x)>0 V x e R as f is continuous

possible function f(x)=3e™ Ans.

Comprehension # 11

1

1 f(x)= e [e' f(t)dt f(x) = Ae* (1)
142 43
A say
= f(t)=Ae

1
where, A= J.e[ f(t)dt

0

1 1
= A= J.e"Aetdt; A= A'[e”dt
0 0

1 1
now A{J‘ehdt—l} =0 = A=0as jeztdtio

0 0

hence f(x)=0 = f(1)=0 Ans.

1
2. again g(x)=e* J-e‘g(t)dt +x
0

g(x)=Be*+x e (2)
= g(t)=Be'+t

1 1
where  B= [e'g(t)dt; B= [e' (Be' +0dt;
0 0

B:Bjez‘ dt+jet -tdt
0 0

1 1
1
but [e*dt = 5(@-1) and [tetdt =1
0 0

W

B
B= S (e2-1)+1 = 2B=B(e2~1)+2

= 3B=Be?+2 = B=

from (2)

g(X)—(

3-¢’

3-¢

2

2

je’“rX; g(0)=

3—¢’

Ans.
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DEFINITE INTEGRATION

1.

EXERCISE - 4

Subjective Type

M -5(316-1)

(1) 0.2 (e~ 1)’

O -43) 1. 3 n
N L T n2 2=
== *yhny @z-y
2 2443
R Pl bl
(V)\/_ \/3_+ 1+\/5
L[ 73 ] N
(v1)3—2[ + 8 (VID) tan ' >
11
(Vlll)? ax)2

1 V2 V3 2
) JI¥¥x=[0.dx+ [dx+ [2.dx+3 [dx
0 T g

0

=5-\2-3
XD j[COS’I X]dX=3mf3dx+2mf2dx+chdx+} 0.dx
,1 ’

cos3 cos2 cosl
=cosl +cos2+cos3+3

00

it = |

—0

dx
(x+1)* +1

©
—

= [tan"'(x+1)]

(XIII) x =secH

= dx =secO tan6 dO

"2 secO tan 0 dO TG 7T
0 secO. tan O 2 4 4
4 4 4
x“+1-1 1
= dx = —1)dx + d
xv) 1= | = l(x ) dx ‘([1+XX

2 4
:{%x} +[In(@+x)]; =4+ on5

0

(XV)  Letcos®=t—sin0dO=dt

0
1=— [ Jia-t).de

32 e
I‘[3/2_7/2}

[=+ E
: (5
XVD) —— XVI) B o
‘A 7

(XVII) 1 XIX) -5
(XX) 0 XXI)0
(I) —mlog2 ant

T 7'[2
(I11) §10g2 (Iv) ?

ij“(l -x)* dx :j[x“ [ +x*)-2xT dx

1+x* 0 1+x°

1 1 1 6
:Ix4(1+xz)dx—4jx5dx+4j X - dx
0 0 bt TX

1+

5 77 6 1
=| 2 X —a| 2| 4] .
5 7 o 6 ) 1+x

0

L2 4 2
4I(X +1)x" +1 X)dx
0

1 +x*
S T ~4[tan” x] +4 Tl
5 7 6
22
=—-7
7
/2 .
VI) I = J- as1nx+bcosxdX
d (=
sin| —+x
5+
/2 .
I=\/5I as1nx+bcosxdx ..... O

5 sinX+cosx

/2 .
acosx+bsinx
[=+p [ 22227052
;[ cosx+sinx 7 2)

add.(1) & (2)

21=+2@ +b)n£2 & = I= (azt/z_)"

Z
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MATHS FOR JEE MAIN & ADVANCED

T 1642

(VI =5

X dx

+X Yx+x® +x°

Ix) I—j.i

1-x*)

x +2X+1)\/X+X2 +x°
:)
——1]dx

&

(x+l+2)\/x+1+l

X X

1
Put x+ = +1=¢
X

o —

ot

= [1 —1—2] dx =2tdt
X

B 2t
(t +1)t

ﬂ'—oS

Il

[\)
=

&

B\
£
Il

|

T
X) —In2
()8

1 2x
1= |sin™ d
XD Jsm [1+X j X

0

Let x=tan®@ = dx =sec’0 dO

n/4

— 1= [ 20sec’6.d0
0

/4

= [6 tan 9]n/4 -2 J- tanf do = 2(%)—2[1n sec 9]2/4
0

721n\/§

S|

—1n2

S|

d
(XII) Let tan'x=t = X2 =dt
I+x

n/4

/4
t tant - dt .
= I t-sint dt

r '([ N1+tan?t

— _47

YN NN

a

b

i) 1= [ Jx—a)b-x) dx

a
put X = a sin’0 + b cos?0

/2

[=2 J —(b—a)* sin’ Bcos” 0 dO
0

/2 . 2
1=-2(b-ay | (szeJ do
A

5 /2 y
o (b—a) "- (1 cos49jde
2 9 2

I=-

(b—a)’ [e_sin4e}"/2 _ (b-a)’n
4 a8 |, 8

1-x

3
X1y I= j tanl( zxzjdx
0

putx=tan 0

/3 /3
I= J- tan~' (tan 20) sec’ 0dO + J' (t—20)sec’ 0dO

n/4

T (3 -1 nzj
(XV) 3 XVD2| ¢
9 T
(XVII) e (—) (XVII) =
8 2
1
(XIX) 5o In3 (XX)0 (XXI)0
/2 -
(XXID) 1= [ —dx
0 A/SIN X +4/COSX
. an Jeosx
A/ COSX v/ s1n X
/2 T
= 2I= j dx = I= Z
0
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DEFINITE INTEGRATION

/2 sin x /2 Sil’l(;—xj
|

sin X + cos x (= T
0 0 sin E—X +CosX E—X

" cosx
B LSS
o SinX+cosx
/2 - -
= | ldx== =—
21= | ;= 1=y
XXIV I—T vx dx:j 2 dx
( ) T oVx+a-x X ++a—x
ZI:jldx—a = I:3
U 2
0
/2 .
XXV) I= JAas'1nx+6cosde
o sinx+cosx
“f(a+b)smx+(a+b)cosxdx
sin X +cos x
= + —_
- I=(a b)4
3 I I
1)) >
1 71\/_
sin”' V/x
@ IZJ > d

1

A-xy-(1-x)+1
Add. (i) and (ii)

2
t XX F ]

1 . -1 P |
21=J~sm x2+sm \ll—xdx
d X —x+1
1
T dx
=2I=—
!(x—l/z)%r(\/?/z)2
—1== 2 [’[an'zx_l}1 = us
43 NRRYA)

1 i |
—| tan — — tan —
@ 3[ 3 3J

. (T
- xsm2xsm(cosxj
av) 1= |

0

2X -7

1=f sin”' 1 —x dxz‘ll-sin’ .

I
dx (i) {

then,

_(m—x)sin2(n — x)sin (ncos(n = x)j
2 d

I:Z')‘ 2(m—-x)—n

X ....(ii)

n (n—x)siansin(ncosxj

X

o

T—2X

. (x—rc)sinzxsin(ncosx]
2 d

:g 2Xx—-7 i

add equation (i) & (ii)

T
21= IstXSm(gcos xjdx
0

Izjsin xcosxsin[ﬁcosxjdx
5 2

T . 2
Put Ecosx =t — sinxdx=-—=dt
i

Tc/2 4 /2

= = J 2 Gintdt =+ j t sin tdt
T 2

Tl —n/

/2
4 T .. _ 4 .2
— I tsin tdt —2[—tcost+51nt]:[/2
T a2 T

b Xn—l {HXZ —2X2 +H(a -‘rb)X_(a +b)x+nab}

(x+a) (x+bYy ax

J~ x"'h(x+a)x+b)- )((2)(+a+b)}>d
- (x+ay(x+b)y

n-1

x"x+a+x+Db)

Jx+a)(x+b) _I (x+a) (x +b)

a

X" Jd
dx (x+a)(x+b)

B bn—l _an—l
(x+a)x+b)| B 2(@a+b)
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MATHS FOR JEE MAIN & ADVANCED

1 11.
wmjﬂﬂﬁﬂﬁx ) )
0l I(l—t)dt ; 0<x<l
1 n+1 1 1 ! X
_ _Xm( —X) ,_m Jxm—l(l_x)nﬂdx F(x)= [ a-vdt+]o0.dx ; 1<x<2
n+l n+ly 1 v !
[a-vdi+[o.de+[ -t dt ; 2<x<3
1 Lo 1 2
=0 +——[x" (1 —x)"" dx
n+1 o 1 11 r 2
x—2 0<x<1
mm-1) | f
:—J‘mez(l —x)mzdx Fx)= - I<x<2
m+1)n+2); 223
%‘F- 2<x<3
B m(m—1)........ 1 ~ |mn -
m+1)Yn+2)....... m+m+1) m+n+1 x L
13. 1= [f(x)dx =225 dx ..()
7. 5250 o i
n+l T L _ T
9. L I= If(n—x)dx: J~s1n(7t X)dx: J~s1nx dx
(t-D@+1) J I x r—x
... (i)
10. u={x(1-x)}" (i) + (ii)
Mg 0 0 -2x) = o= R Sy
dx oL X T—X
du .
—*+=nu,, —2nxu,_, W sinx .
dx =3 -([x(n—x) ... (iii)

2

d'u
==, 0 -2x)

—2n{u_ +x.(n-1u_,{1-2x}}

=n(n-Du,_—2xn(n-1u_,

3 sin(Tc - xj
—2n.u_—x2n(n-1)(1-2x)u,_, .z J-smx 2 dx
=n(n-l)u_—2nx(n-1)u_ {1+1-2x} —2nu_, 2.5 X g_ X
=n(n-u_, —4nx(1-x)u_, (n-1)-2nu_, -
2 . /2 .
=n(n-1)u,_,—2nu_, {2n-1} o« j-smx cosX g m J sin 2x
| 2 0 x T4 4 o X(TC _ X)
2 2
v, = J‘e".un dx
0 Y
i sint
I = g—([—t(n tjdt, where t=2 .. (iv)
& apply by parts twice 2\2 2
(iii) + (iv)
T kg T g
— [fx)f| =—x |dx = [f(x)dx
SRILE (3o - fre
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DEFINITE INTEGRATION

14. (1-x)"=C,—C x+Cx ......... +(=1)yCx
x’”(l—)()“”:(Cox‘“—Clx“+C2x“+1 +.(1)P Cnxz‘”)( 1—x)
=Cx'-Cx"+Cx*"'+ (-1 Cx* ")

—(Cx"=Cx™+Cx™+.... =" Cx™)

1
J’anl (1 _ X)n+l dX
0

|:C0Xn Clxml C2Xn+2
= - + -

| n n+1 n+2

~ Coxnﬂ _Clxn+2 +C2Xn+3 ~ N (_l)nCnXZnH 1
n+1 n+2 n+3 2n+1 )
Ja o o, ae
n n+l n+2 2n

—( € _ G + ¢, +....(—1)“Lj

n+l n+2 n+3 2n+1

_ Co _ Cl + Cz +
nm+1) @+1)Xn+2) +2Xn+3)

upto (n + 1) terms
1
J’anl (1 _ X)n+l dX
0

put x = sin?0 = dx = 2sinb cosb dO

1 /2
fx“’l (1 -x)y"dx= I sin®"~ B.cos”™* B2 sin 0 cos 0)dO

0 0

/2
=2 jsnﬁW*eco§m39d9

0

2F[2n—1+ljr(2n+3+1]
2 2

zr(zn—1+in+3+2j

:F(n)F(n+1) _ n—1n+1

15.

16.

17.

18.

j- (x> —1)dx _ x(x* —1)dx
1x3\/2x4 -2x% +1 1x4\/2x4 —2x* +1
Letx*=t = xdx=dt/2
lj (t—1)dt
292420 -2t +1
17 1 , S
= — B :lf S S
21 3 2 ) 2 1
0,2 ——+— Ly 2,2
3 0 t t
1 2
Let2-=+—=2" = | 7~ | dt=2zdz
t? ot

_1_./[4 zdz_lsj daz _1_U
21 NER2 N 3V
= 1000)2 =100 _ 55
Vo8
L |
21
V3

i 23 "
I=J.e(’”5)zdx+3 J € s dx

4 1/3

5
Let I, = Je(””zdx
!

1
—(5+4) J’e((fs+4)x74+57 dx
0

{using property Jf(x)dx =(b- a)f fb—a)x +a)dx )

1

= —J.e("’nzdx
0

2/3

Iz _ 9(x-2/3Y dx

1/3 .

(2D,
3 3)

—%j.e(x”dx _?111
0

where I = I+ 312
=1, +3(-1/3)=0
wI1=0

'2n+2) 2n +1
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MATHS FOR JEE MAIN & ADVANCED

1
19. x4+ 2x+1=k+1+ [| t+k| dt
0

1
(x+ D2 =(k+ 1)+ J| t+k| dt
0

Ifk>-1RH.S.20

so there will be two real and distinct roots for
k>-1

Ifk<-1

! 22.
(x+ 1P =k+1— | t+kxdt

0 25.
x+1)=12
so there will have two real and distinct roots fork<—1  26.

= The equation will have two real and distinct roots for
k e R,

5

20. (1) (0, _} 1,3
2
1 2
dx dx
I= +
21. (m £2+X2 -!.24-)(2
1 Fodx 1
< <
3 !2 - )
1+ dx 1
—_< <
S ! e -7 ™ Q)
add (1) & (2)
Lo
2 6
sinx | . .
av) » is monotonic decreasing
/3 .
ﬁ » j sin X I <£
X 6

/4

(V) Letfix)= 34 x°

3 2
f(x):;>0Vxe(l,3) = fisstrictly
243 +x°

increasing is (1, 3)

7 m=leastvalue=1(1)= /341 =2

M = greatest value = f(3) = /30

¥ mb-a)< [f(x)dx<M(b-a)
= 22)< [V3+x® dx</30x2

3
= 4Z IV3+X3 dx < 2\/%
1

0
sec(l)—1
» fa X)Ilnx
= f|l—+—|—
I J; (x aj " dx
a a
Let x=— = dx=——=dt
t t?
r 1 ln(ij
_ | f|t+- L2 gt
= % IO ( tj alt (tzj
Again put
z dz
t=— = dt=—
a a

= IiJ‘O a+z z a
a
:J.w f(EJrij[Zlnalnz]dZ
0 a z z

_ jf(mjﬂmdz . ;f[mj
0 a VA VA 0 a zZ

—2ma [f| 242 z
0 a zZ) Z

= 21220na.[ f(24r5j~E = 1

o0
0 \z a) z

lﬂdz
z
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DEFINITE INTEGRATION

1

27. I = Jex.(x —1)ydx

0

—e* . (x—1)

1
! X n—1
) —nbfe x-1y"dx

[ =—(-1y-nl_ =(C)y"'-nl_,

1

n=1, I=[e*(x ~1)x

0

X1 I X
=(x-1) O—Je dx =92 _¢
0
L=-1-22-¢)=2¢e-5
[=1-3.(2e-5)=16—6¢
son=73

28. (A) )= [ sin”rdt+ [ cos” Vidt

0 0
Put t = sin? 6 in I*' integral and t = cos’)

in the second integral

/2

then f(x):jesinzede— j dsin2¢do
0

/2

- Tesmzedm j 0sin20d0
d d

/2

= jesinzede _r
] 4

29. (i) 442
K ( m-1 1
31. g =I1n‘“xdx :[XOnmx]lefmj‘ln x.—dx
m X
1 1
=e-mJ] |
34. b —aa

n—oo

35. (2e@-9 n) 11 (V) Let P :lim{ L

= InP :liml—(log(l—j+log(£j+ ..... log(gj]
n-w n n n n

=(0-1)— lim (x@nx)+0

1 —fim DR W e X
x>0]/ x X%O(—l/x)

=—1—limx=-1+0=-I

= @Onp=-1

P=e¢l=1/e

2
(Vl)g (VID 0

. adl 1 a1 1
VIID lim =lim ) ——
( ) n—o ; 1'12 _I_Z n»wr:o n 1 (H)z
r

I-x
n—l n—1
0o lim§ 3 [0 i 3
e = aVn+3r " o n \3+n/r
0 X
:J.3 dx
5 VX+3
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MATHS FOR JEE MAIN & ADVANCED

EXERCISE -5

Part#1: AIEEE/JEE-MAIN

T 107 T
3. :_ﬁ sinx| dx + J’\ sinx| dx—J'| sinx| dx
0 T 0

10w

T
J'| sinx| dx - [| sinx| dx
0 0

10I| sin x| dx—ﬁ sin x| dx=9_[| sinx| dx
0 0 0

=0x2=18

N 1 V2
4. I= J. [xz]dx:J.[xz]dX+ J. [x* Jx
0 0

1

1 \2
= IOdX“LIdXZ[XTIE =2 -1
0 1
1. fly)y=e% gy)=y;y>0
and Fy = | {0 Y@My
0

t t
= jet_yydy = etje_yydy = e'[-ye¥ — e¥]}
0 0

=—¢fte'+e'-0-1]=¢e'-(1+1
X fla)
I, = j xg[x(l = x)dx
f(-a)

€

17, 8=

f(a)
L= [ eixa-xkx

f(-a)
Y _© o LY
- 1 4488 ° -a) = 1+e™?

s fla)y+f(a)=1

f(a) f(a)
21= J. xgfx( —x)dx + I
f(-a) f(-a)

{fa)+ f(—a)— x}g(l —x)x)dx

18.

19.

f(a)
o = | et —xix _p
f(-a)

¥ fla)+fa)=1

2l =1,
L
L
n 2
r r
lim Z—zsec2 -
n—oo n n
r=1
n 2
Il r ,r 1
lim z— —sec” — _ r_
P Put =dx; =
n—o = nn n n n
lower limitx = —
r=1 x=1/n
n— o x=0
r=n x=1

1
B Ixsecz x2dx
0

dt
Put X2 =t ;2xdx:dt;xdx:?

x=0,t=0

x=1,t=1

1
:l—J.secztdt

20

1 1
=7 (tan t); =3 tan 1
for 0<x<I, x>>x3 and
for 1<x<2, x> x?
for, 0<x<1, 2 > 2% and
for 1<x<2, 2% < ¥

1 1 2 2
J‘sz dx>J.2x3 dx and JAZXZdX<JA2X}dx
0 0 1 1

L>1 and I, <],

Z
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DEFINITE INTEGRATION

21. Putting —x forx

. J‘ncoszx (cdx) _ jE coszxdX
1+a™™* 1+a*
T =T

t 1 1 j
2
— | cos™x + dx
I+1 I (1+aX l1+a™*®

-7

= J- cos? xdx = 21=2jc0s2 xdx
-7 0

= J-(l + cos2x)dx
0

x+Sin2X "
21 = 2 |,

21 ==
= = = —
T 2

a

) 3
25. :.[ 1 ,f'(X)dX + J.Z ,f'(X)dX +.... + .[ [a]f'(X)dX
1 2 [a]

=[f(2)-f(D)]+2[{f(3)-f(2)] +..... + [a] [f(a)]
=[a] f(a) - {f(1) + f(2) +..... + f]a]}
26. F(x)=f(x)+f(1/x)putx=e
e 1/e

F(e)zjb—gtdt+ jk’—gtdt
11+t 1 1+t

:J Int dt+I Inl/ z [—_21](12
1(1+t) 1(1+1/z) z

b b
by property If(x)dx = j f(t)dt

Jlnt dt+j o dt:J'Edtzl_
NUET R X1 cde=5
1

28.

29.

32.

Now

sin x <x = sme<\/;
X

= —1dx=—[x] :>I:_E
et
1.5
'[x[xz]dx
0

N3

Z
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MATHS FOR JEE MAIN & ADVANCED

33.

34.

Part # 11 : IIT-JEE ADVANCED

6.

g(x):jcos4tdt
0

X+

g(x+m)= | cos4tdt

[ S—

X+
I cos4tdt

X

= Icos4tdt+
0

X T
:Icos4tdt+Jcos4tdt:g(X)+g(ﬂ)
0 0

Because g(m) = 0 so g(x) — g(n) is also correct Ans.

n/ 3
dx

Statement-1 : I = J. —_—
e 1 ++/tanx

= nj‘z \Jcosx dx
Jsinx ++Jcosx

n/ 6
b b
use jf(x)dx = If(a +b—x)dx

[ nf +/sin xdx
Jeosx +foimx =@

n/ 6
(H+(2)
n/ 3
21= Idx
n/ 6
S o _T_T
3 6 6
3
12

So Statement-I is false.

and statement-1I is true as it is property.

Given that f(x) is an even function, then to prove
n/2 n/ 4
I flcos2x)cosxdx = N2 J f(sin2x)cos x dx
0 0
n/2
Let I= I flcos2x)cosxdx (1)

0

X 53X
= —+x+
4 2

{Using jf(x)dx = jf(a = x)dx}

/2

= J f(—cos2x)sin xdx
0
n/2

I= I flcos2x)sin xdx
0
[As f(x) is an even function]

adding two values of I in (1) and (2) we get

n/2
21= I f(cos2 x)sin x + cos x)dx

0

F ]

= 1:7 I flcos2x)

0

2
\/En/l

==
2

Letx—m/4=t = dx=dt

n/ 4

2

I flcos2x)cos(x —m/ 4)dx
0

IF . 1
—=sin X + —=Cc0S X

e L j fleos2(t+m/ 4)]costdx

\/Efn/ll

n/ 4

J fl-sin2t]cos tdt

1
\/2_711/4

n/4
j f(sin2t)cost dt

1
\/5—11/4

[ fis an even function]

2
2

n/ 4
j fisin 2t)cos tdt
0

S

[* fis an even function]

n/ 4

— \/EI fsin2x)cosxdx =R H.S.
0

Jox

B) I= I[x3 +3x° +3x+3 +(x+1)cos(x +1)dx

4 2

=4

0
+3x+(x+1)sin(x+1)+cos(x+l)}
2

Z
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DEFINITE INTEGRATION

. | | 11. f'(x)<0, v x € (a, b), forc € (a, b)
9. Letl= jo geost {2 sin [ECOS x] +3 cos(gcos xﬂ sin x dx

F(c):czi(f<a)+f(c)>+b2;"(f(b>+f(c»
- J‘Oné s¥ 2 gin (%cos x] sin xdx

0 o+ S )+ 2=
n 1 2 2 2
| cos ¥ :
+J- € 3cos[—cosxj sin x dx

0 2

b-a 1 1
1+l = F(0) =~ 0)+ > fl@) = f(b)

Now using the property that

5 | = Lo -a)fie)+ fla)- b
jo f(x)dx =0 if f(2a —x) =—f(x) 2

( won_ 1
—2[fedx  iff2a-x)= f(x) F'(©)= (b -a)"@)<0

We get, [, =0 R f'"x)<0,Vx € (a,b) and b>a]

and I = 2J~On/ 2 deosi 3 cos(;—cos Xj sin x dx F(c) is max. at the point (c, f(c)) where

f(b)- f(a
, | F'(c)—0:>f(c)=((t2 ())
n ) . —a
:6I ec‘“cos(—cosxjsmxdx
0 2
Putcosx=t = —sinx dx=dt, we get j f(x)dx—[x;‘j(f(xyrf(a))
1 . 12. lim=2 4 =0
or =6J- e' cos—dt o (x-a)
0 2
a+h h
I =6l cos b + L[ et sin L] [ foodx = (fa +h)+ fl@)
2% 2 i im -2 -0

h—0 h?

=6{ecos(1 /2)-1 +1—{(e‘sint/ 28 —lje‘ cost/ 2dtH | b
2 25 f(a+h)—§[f(a)+f(a+h)]—E(f'(a+h))

= lim 5 =0
1 1 11 e 3h
L = 6[e cos[—] -1 +—{e sin(l / 2)——.—IZH
2 2 26 [Using L'Hospital rule]
1 T 1 1 h
L +—1 =6|ecos(l/2)+—esin(l/2)-1 —f(a+h)—-—f(a)——f'(a+h)
4 2 = lim 2__ 2 =0
h50 3h2
=1 :%[ecos(l/2)+§esin[%]—l} h
lf'(a+h)—lf’(a+h)—7f"(a+h)
= lim2 2 2 =0
h—0 6h
50
n/ 2 5 3 . ' .
10. I i 2 y (sinO +sin T4 sin Ej [Using L' Hospital rule]
0 . —f"(a+h)
= }gr(}T:O = f"x)=0,v aeR
:g(l +x/5)

= f(x) must be of max. degree 1
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MATHS FOR JEE MAIN & ADVANCED

1 1
13. Let I:J(l -x*")"dx and I'=J.(l —x>")"dx
0 0

17.

1
Theﬂ, I'= J‘l (1 _ XSO )101 dx = (X(l _ XSO )101 ):)
0
1
+101[50x% (1 =x*)* dx
0
1
= SOSOJ‘XSO (l _ X50 )100 dX
0
1
1= SOSOI—XSO(l _ XSO)IOO dx
0

1
= 50501 —1'= sosoj (1-x)"*dx
0

1
+5050j—x5°(1 —x*0) d4x
0

1
= 5050j (1-x")"""dx =5050 I'
0

=50501=50511'= 5050%:5051

1
S =

n 1
! Hglﬂ%ﬂ‘%z
o dx
Sy < '([x2+x+1

(7 the function is decreasing)

(ARA]

12x+1}1

3

Sn<j‘
0

2
Sn < $|:tal’l

0

2 {n n}
Sn<\/§ 3 6

Y

Sn<3\/§

Now T —S:l—L:T -S >%
n n 3n n n 3

2
= Tn>Sn+ ;

T '
as Sn<m soTn>m

18.

19.

20.

_X[ 1 —(f't)y dt= ff(t)dt,03xs1

differentiating both the sides & squreing

.

= 1-(f'®)P=®= m =1
= sinlf(x)=x+c

f(©0)=0

= f(x)=sinx = sinx<xforx e [0,1]

1 1 1 1
- Bt w3

U .
J' S nx

n 77[(1 +n")sinx dx

" sinnx

= 20 1)= Jeos(n+l)x=g = 1 -I

-m

10 10 T .
10 fsin2x
L=10 L =— | ——dx=0
; 2m mZ:; 2 2 J‘n SinX X
Putn=1 in equation (i)
= sin xdx
2= —— -2
-® sin X
[=n
10
ZIZmH 107'C
m=1
f(x)= j f(t)dt  .0)
0
f'(x)=1(x) = flx)=ke*
From (i) f{0)=0
= f(0)=ke’* = k=0 = f(x)=0

n

Z
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DEFINITE INTEGRATION

21. Applying L-Hospital rule,

24, e f(x) =2+ [Vt +1dt
0

X

J~tln(l -i-‘[)dt xIn(l +x)
i 2 th+4 [y X' +4 e f'(x)— e f(x)=Vx* +1
3 - 2
x—0 X x>0 3x = f(x)ff(x):exm
dy x ot o1 .
g ) 1 = oIte X' +1 (say) @)

x>0 3 x(x* 12
3Ix(x" +4) considering y = f(x). so that x = f\(y)

1)(4(1—2)(+)<2)2 1 (%]
=|— Ff'@Q=l3.] .. . ... (i)
22. 1 ! o @=4y),,
forx =0 = flx)=2ie.y=2
1)(4{(1+x2)2 —4x(1+x2)+4x2} = f'(2)=0
1= dx
! 1+x° %=2+1\/1_=3
X
! 1 L(x®+1)-1 1y o N
:I(l+x2)x4dx—j4x5dx+4j—( )2 dx from (2), £ (2)_3
0 5 v 1+x - .
s 5 , , 25. 1= %, XS'll’lX ——dx ; put X =t
:l+l_4,l+4j(x +1) 3% (1+x )dx—4j & fiey sinx® +sin(ln6 —x*)
> 2 L4+ o 1+x? = 2xdx = dt
In3 .
12 2 ! ! b 1 sin't .
== 2 aa(x* +2x® +1)dx -12 [ x2dx - = I=— - - e ... @i)
35 3 !(X x )X .([X X 2 5, sint+sin(In6 —t)
In3 .
12 2 (L2 s = I=lj _sin@n6 -9 4 . (ii)
T35 3 5 [ 2,5, sin(In6 —t)+sint

Adding equation (i) & (ii)
12252 o»

— — -7 lln3 1 3
35 3 15 7 - 21=—jdt:> I=—In| >
2 4 2

In2

23. fx) x} when -9 <x<-8;-7<x<-6,........
J. X)=
1-{} when -10 <x<-9; -8 <x<—7,...... 26. Area (OABC) =1
Since f(x) & cosmx both are periodic functions having In
period 2.
C(0, D)
1oxn2 (1 2 B(1, 1)
1= I(l — {x})cos mxdx + j {x}cos mxdx
10\ ] (1, 1/¢)
(0, 1/2) \
y=e
1 23 7A > X
= .[(1 —x)cosnxdx+_[(x—1)cosnxdx 0 x=1
0 1 Shaded area is S.
1 2 1 Clearly S<1
=7 Jcosnxdx —jcosnxdx+ Ixcosnxdx —jxcosnxdx
0 1 1 0 L ;
— 154 and J-eix dX > J'eide
0 0
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MATHS FOR JEE MAIN & ADVANCED

= S>1- g (.. (B) is correct)
Again S > Area (trapezium ACDO)

Y,

Ak

C is wrong
Also S < Sum of areas of rectangles ABDO & CEFD

- se g

(.. (D) is correct)

n/ 2 n/2
+
27. J.xzcosxdx+ I ln(7t =

/2 -n/2 n—X

jcosxdx

/2 /2
2
= I x> cosxdx =2 I X coﬂsxdx
—n/2 0

n/2
—2[0{2 sinx)j’? -2 I x sin xdx]

0

TCZ . /2
—2(7—2 [(xcosx r' 2+ I cos x dx

0

TCZ /2
:2[——2 J cosxdxj
4 0
i ] i
=2 —-2|=——-4
b

28.

L

= lim

n—o

(n+1)" {qaﬁgmﬁ@zt.él.ﬁmﬂ +2+43 +...+n}

ntimes

1 2 1

mW:’W 0
2

17
= a=7& ——

= 2a’+3a-119=0 >

1 17

17 . . 24y
a=-— will be rejected as IX dx is not defined.
0

X .2

t-dt
42. Let f(x)= —2x+1
) J)‘1+t4

X2
1+x*

fi(x) = -2

#<OVXGR
X" +1
f(0) >0, f(1) <0

One solutionin (0, 1)

Z

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



DEFINITE INTEGRATION

43. 1= j

/2

2
X cosX .
we(i)

uy 1te

"2 x% cos x
1= J dx
1
-n2 |4+ —

X

€

" x%cosx
= j dx ...(i)
1
-n/2 4+ —
eX

(i) and (ii)
n/2

20= J x? cosx dx
—n/2

/2
I= j x*cosxdx (even fn)
0

/2

w2 j 2xsin x dx

=x*.sinx |]

2 /2
%—2 (—xcosx)}* - j (-cosx)dx
0

—2[O+sinx|§/2]

I
INER

2

T[Z2 T
== =-2
;A=

X b 7
-
B)
1/n
ﬁ(n3+r3)

n 3 1
®np=lim . = z ln[l—i-(iJ j = I In (1+x°) dx
0

n—ow n 1':1
=on2-3+3\

Let5(4x—5)=1¢

t? +25
_
20

Also 20dx=2t

= 20x—25=¢

t
dt or dx= Edt

10 10
1 NES

+ t2 dt
7o |

2

2

= 1 |:£_1_5:|+ 1 [(5)3_125]

Jio
V10 V7575
2 32

15410

+91-9350679141
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MATHS FOR JEE MAIN & ADVANCED

I o, (D)

- - . - - x:
Sines M| p e S 2
4
= C e X I o e
— A X ==, i K H ‘
g
S R Ch iy e R T
I 1 L]
J‘r"": pass oy | = Lt w ol = =
o =
w 1 Y
~J:‘wt.~qu fe "t
II. L.-"' I1""I - -
A Liven
= R e
1 e
= |_ R o] |
A - '\-\..'3
I . ”
T2 Foair - A= - 1

I
| tun 1
L g i

Lot 1+ ]-f'['.':].'r'"[':]-:*.'{+]- A 1l R 1 =1 L
, :
K [H

S T j f"l:_xl:l.T"'ljx_:ld.x loa =gt baif 0

— dx— 2ih—alsmd gos H e

| = el =] el g

- -2 h—ay

R .i'. (e "i
21 = A - ‘ ~agh sy

QR vee Lyl

Eozinh—1 = e I oalll—1l

HEN |

s 1—E|l=—e-:||"

angd. | — J-J."[.F.Z-:l.l-'. = r'lz_"!:'-_l =3y 1
t = 2ik—alk

\.1 EY
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DEFINITE INTEGRATION

- i T lu.n'xlldn'"}.Jxlr_nIE

_'mh .ﬂhﬁ_. -
L+l l, L+l I L+l I:'ll.x

. .. I_h- I_.ju-m
arzir Al _I .:!-'! bt ],

40, i S o R

Tiue
"T— II I 1 l
b MLl o o) e i I g
whenen— | I —I L. —I I

L5, L=+
whan s — [ —I T ;i_.'trﬂtr]j:liij@pt:ii:{]ir wiliperial 1,

!',5-:I e g o
T ; o : lug, e
B0 fbw Cthe iz in [y riee nol be rengable] G =

%on e

A T Fh lpar

I )
T R

Iz oa-uz x), 04 xu-usd =

) S P RN | e R R
i .I- - S T ST T R T L e NPT

G e renod oLl

-mil -
12 £:5
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MATHS FOR JEE MAIN & ADVANCED

15, (A, D) 17, ()

o M et o

Putx—4 .

X W B FYAT R TRTET) g

= 1) —l Crehion A T5 coeeel T_-_-—* i-r-

Tor nplisn (Tey L'y LFily

©FER—F - Fiki—Fi
l:it.u'_u-m'mt—]’.l'
F{E}_l_
TIC
- il
o

16. (C}
Sgatcmcwt-1 .'j_ .
- - [+ - selizre 17is th pesiad

- ot
Sratcinent-[1

Seatement-TT

P TR

1% I'Eu

L CRN U

statarnsnl =2 i trug anbe selan Ta b b 57 =1

whic:h ||-5:-!|.|:h i sLdernenl - |

slatzrienl =2 Gl ol sbalzreani- 1 s e,
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DEFINITE INTEGRATION

o U 1
L -
! = |kl E A by

statzmant- | iz tulse
statamane-2 iz true, waich i g sodard TeElLh. IT. (A} 3 (16w, (g 3, [

1, (A s (W s 00D 2 (TR 2
fA) Lot

Auleting vt lon g@) and (i

:._._._ﬁ
T—I—3
I

SR T P B
off N - w1
M} l— 2030 .&.{Eﬁm .2 -
_.ﬁ .Hl E:I:qu:I.
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MATHS FOR JEE MAIN & ADVANCED

2. ()

— 1 an | ol

3 {E)

4.
Ll

N

1 R (R

X (A}
TId—ran by

ANB
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DEFINITE INTEGRATION

N (T ‘

— il —m

30, (4]
Givmthelis+2 - Exi=-kx L. (ik
Puriine s —Gand v = 0in {10 cot

A0 - 0=fi - a0

— 4 G Ry
i M-
= | Lar [ = Bl A4
1 PN . s e a ey - v an .:
2 a—Th Lt b v [ St I B UL 3 i () e
dli
1 * =) : - . T
ATt —ht - STTRR - e w0 i e ger
- ; e -U.ll Gty
2 b . q
= = — e — = ;. Py R o gt A0 o
] . Eh: ; L ol B 1 el 1 e ot | O
wa b - 2 T T Lo~ A {in]
E .4 o s L wislR
z T —
T | R oy 3. |
wat—ht -, 2 war —h—a ) (RE '.._"} sehds —|-1|.~;I 1
5 T
a1
ot £l oy
] o n L0
va'l—-h' -z B L

- 1 . . .
20 Lot e —— [ips = L e =280 2 e [l
veentt PR ST T T TR T et L R A |

o e F = T 2y
» L= lim ; [

T RRR R |
T it ~ P 1A 1
: . ER e | =Rt ’
lng T lim T,
; A e

— T
.

' . ok
— linm =
o

h— o from cauacion diiin
[+§|r' Hlonn +2 .02 )
n
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