MATHEMATICS pefinite Integration & Its Application

Il Exercise-1 |

Section (A) : Basic Problems (Definition based, Substitution, By parts)

1 I\jx+1—\/;dx
A-1l.  Sol. 0\”‘”*‘/_— x+1-x

(x + 12 ) 32 1
|3z sz

%[2\5-1—”0]
2 A
5(2\5—2)_3(& 1)

A-2. Sol. 0
=(e-0)-
—e-0-e+1
=1
1 1
J‘x +1)(x +2) -‘-(x 1 X2 +2] X
A-3. Sol. 0 0
- 1 1 X }
tan'x ———tan' >
J V2 2
1 41
tan'"1-—tan'"—-0+0
- J2 J2
E_itan'1i
-4 2 V2
nid
| = Itanzxdx
A-4. Sol. 0

ni4
sec? x —1)dx w14 T
I( ) _ (tan—x); _1_ 4

r 3
A-5. Sol. 0 \/; dx

N 3t V2 5
2 3tdt=2[ } £ (32 _1
! log3 |, _ ( )

A-6. Sol.
[— COS X + sin x];

4
L 4
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MATHEMATICS Definite Integration

& Its Application

tan?x """ "“tan?
jxtanxseczxdx X > —I > dx
A-7 Sol. 0 = 0 0
= 1
-4 2
nn ex
——dx 27/3 2n/3
an—¥n21_cos gex E dt =§ L
A8 Sol 3 _2 4, 1-cot 2 3, 1-(1-2sin’t)
2n/3
3 _[ cosec’t dt:E[—cot ’(]zm3
_22 3, 4 12
3 1 31 4
31 -L] 345
i E L iE)
2
j‘e"{l—in dx
A-9. Sol. 1oAXo X
2
eX
W5
Xl Zg\2
J‘e‘a"zdx
A-10. Sol. Let I=0
at
Put Ja x=t = dx= Va
1 - 2 1 R —x2 1 1 Y
— e dt — |e*dx — =z i
thenlz\/gi‘ :‘/56[ - va -2 a
Tox
A-11. Sol. L= X
Let /nx =t = X=e = dx = edt
2 _t
je—dt
L=1 t =D
A-12. Sol. Given that
d
dx f(x) = g(x)
b 2(x) [
[f()g(x) dx { ()}
|= a = 2 a
f2(b)-f*(a)
- 2
Xx-5
A-13 Sol. 5<x<10 = 0<x-5<5 > 0< 2 <1
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MATHEMATICS pefinite Integration & Its Application

7l

A-14. Sol. —-tanl<x<0 = tan (-1)<x<0 = -—-1<tana.x<0
= O<—anax<1
[-tan-1x] =0
oz 1 V3
A-15. Sol. 6 <x<3 = 2 <sinx< 2 = 1<2sinx< V3
[2sinx]=1

Section (B) : Properties of definite integration

B-1.  Sol. 0

2n/3

j|1+2cosx| dx J (1+2 cosx)dx —j (1+2cosx) dx
0 = 0

B-2.  Sol. 2813
2n \/§ 2n \/5
?4-2 : (7J—{n—[?+2 . 7}} 2 r L Bi3-Ti203
_ -3 3 3
1 1/3 1
fI3x=11dx [ (1=3x)dx+ [ (3x—1)dx
B-3. Sol. 0 =0 13

3X2 1/3 3x2 1
55
2 0 2 1/3

1
oo T

e 1 e
j | €nx | dx = _[ —fnxdx +I fnx dx
B-4. Sol. e ire i
[x - x{’nx]lje +[xtnx — xJ;

(-0,

1.5 1 W2 1.5
x?] dx 0dx+ |1. dx +[2 dx 3 _
Joey o foox] [ 0 + 208

B-5. Sol. =0+
=0+ V2 _14+2(15-v2)=v2 _14+3_2+2
:2_\/5
3 0 1 2 3
[Ix=2]+ [x] dx [(2-x=1) dx+[(2-x) dx+[(2-x)+1 dx [(x-2+2) dx
B-6. Sol. =1 = 0 1 + 2

AT AT S L gy e )

31
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MATHEMATICS pefinite Integration & Its Application

§+§+4_§+§=7
=2 2 2 2

Jlog[x]dx jlog[x]dx +j|og[x]dx + jrlog[x]dx
B-7. Sol. 1 =1 2 3

jlog1 dx +ilog 2dx + jlog 3dy
=1 2 3

=log2+log3=1log6
-1

0 1 2 3 4
[0 dx+[f(x) dx+[f(x) dx+[f(x) dx+[f(x) dx+[f(x) dx
B-8. Sol. | = -2 -1 0 1 2 3
=(-2)2+(-1)2+0+12+2:+ 3
[using given relation]

=19
j|cosx|dx icosx dx -[COSX dx ( i )“
n H 3 SINX )=
B-9. Sol. 0 =0 _ 2 - (sin)g _ 2
1-0-(0-1)=2
/2
= I tanx® dx
B-10. Sol. -n/2
f(x)= tanxs
~ f(=x) = tan(—x)s = — tanxs = —f(x)
~1=0
2 2
I= _[ x*‘dx = 2jx4dx
B-11. Sol. -2 0
5 2
2| X _2(320J _o4
_ 5 5 5
B-12.
Sol. f(X) = x17 cOsa X
f(x) is odd function
1
_[ x'" cos* x
hence - dx=0
/2
I (x* + xcosx + tan® x + 1)dx
B-13. Sol. -n/2
/2
j 1. dx==x
= -n/2 (- X3, X COS X, tansx are odd functions)

X
4
dx=0

f ( J [f(x) = f(=x)]

| =
N Q(T) (9 (0+g (-x)]
B-14. Sol. 1I=

4|
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MATHEMATICS pefinite Integration & Its Application

4
x2
g ”y [ x)+_[( X
Since is an odd function
J1-sinx dx j x?
B-15. Sol. 1= 3=Ixl 53~ |X|
x?dx
:O_—13_|x|
t=2x? dx
=0 3-1x] (- first is odd and second is even)
_ll cot™" x j~cot’1(fx) dx j~n cot' x
B-16. Sol. I=" "™ dx = 9 T R
1 1 1
_[1 q _J-COt X d
= I=- -1
x|1
1="l_1
2A=1-(-1)=2
2 < 2
el | o
B.17. Sol. 1 3_”\/_ :1\/3 (3- X)+‘/3 X
j‘ V3 -X
AR x+\/_ Jx +3-x
2
=fdx=2-1 _1
1 = 2
2
Jx f(x)dx
B-18. Sol. =1
2 b b
[(3=x)f(3—x)dx [fxydx  fa+b — x)dx
= , using @ =2
Add
2 2
[3f(3—x)dx  [3f(x)dx
21 =" =
32
I=2-1[f(x)dx
31103 log(4 + X)
log(4 I -
B-19. Sol. = ke84 X)Hl0g®O=x) 1)
b b
[f(x) dx [fla+b-x) dx
using =@ =a
3+log3 |og(9_x)
| = 20g3109(9 =) +log(d+x) @

5|
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MATHEMATICS pefinite Integration & Its Application

B-20.

B-21.

B-22.

B-23.

From equation (1) and (2)
3+log3

[ dx = 1+2log3

2|: 2-log3
1
—+log3
| = 2+ g

"?a sinx+bcosx
j dx

inx + X
Sol. I= o Sihxscosx (1)
*?a cosx+b sin x

I= ;[ COS X +SinX @)

j‘f(x)dx = ji'f(a —Xx)dx
by using ©° 0
Add (1) and (2)

[@+b) dx  (aip)Z
2= 0 = 2
x

I=(a+b) 4
Jlx(‘l—x)”dx
Sol. =0
[(1=x)(x)dx

(1)

1 xn+1 1 Xn+2 1
(xn _ Xnﬂ )de |: :| _{ }
-[[ _ x+1] [n+2]

1.1 _ 1
_h+1 n+2 (n+1) (nh+2)

(2)

O t—

fla—x) gla—-x) dx j'f(x) [2-0g(x)] dx
SOI. I= =0
2 Tf(x) dx—if{x) g(x) dx

I= 0

nj? dX
3
Sol. 1= olttanix 1)
nj_z dX
0 1+tan’ [n—x}
2

T dx " tan® xdx
3 3
_ o T+cot"x _ ¢ 1+tan’x ?)

“21+tan® x

T

_ T

Add (1) and (2),21= o 1ttamx - _ 2
n
|:4

6|
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MATHEMATICS pefinite Integration & Its Application

2n n
I:J.|sinx|dx:2'|‘|sinx|dx 0 f(2rm—x) = f(x)
B-24. Sol. 0 0

/2 nl2

2

=4 [ Isinx|dx=4 [ sinxdx = 4[~cosx],
0 0

=4(-0+1)=4

xfn  sinx dx

O3

B-25. Sol. I =

I(n—x)?n sin(m—x) dx
|=0

I(n —-x)¥n sinx dx
0

nj In sinx dx
Add 2= o

EIPn sinx dx
2
| = 0

2

~T 2
2

1

B-26. Sol. tanx+cotx= SMX COSX

nl2
- j n(sin x cos x)dx
| = 0

nl2 nl2
—j In(sinx)dx —I #n(cosx) dx
= 0 0
n
X—>——X
Put 2

w2
-2 '[ fnsindx
| = 0

—2[—“%2]
= 2 =1/n2

nl2 /2

I?nsinx dx _[Pnsian dx
B-27. Sol. |I=20 - 0

nl2
j Insin2x  dx

let lh=0 , put 2x =t

1Tt 27:/2 n/2
—JPnsintdt:— I fnsint dt I Pnsinxdx
= 20 2 0 = 0
1 - =
nl2 nl2 nl2 1

I nsinxdx — j In sin  xdx _[ {’nsinxdx:E{’n—
I e 2 0 0 =0 2 2

Section (C) : Integration of periodic functions

&—

) 4

7|
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MATHEMATICS pefinite Integration & Its Application

2n
j |Sin3x]
C-1. Sol. C1. ©

6.

k]

/3

| sin3x | dx 6.[sin3x dx
= 0

/3
6{—0033)(}
= 3 0

O'_'m

= —%(cosw—cosO): —2x-2
=4

11x1

1
T 119dx [ 119x =11 [11700x
c2. Sol =% _ 3 0 i {x} is periodic with period 1 }

1 x 7
1@HWX=H[1LJ g T
- 1 _ |11 entd

110

k
— 1 - 1 = k=110

fson(x-[%]

C-3. Sol. -2
2
X
6_! sgn {E} dx

= period of {x} is 1
=6.2=12

C-4. Sol.  We know that x — [X] is periodic with period 1
[x] 1
| (x = [x])dx [(x=Ix]) dx

0 :[X] 0

ju—O)dx
:[X]O
[x]
= 2

20—
2

[ (Isinx|+]cosx)dx
C-5. Sol. I= o0

2
j(sinX+COSX)dX prd of |Sinx|+|cc~sx|=E |sinx|+|cosx|=E
—20 0 2 2
=20
=40
sinx { sinx}
c6. sol. - o<l 2 l< . 219

8|
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MATHEMATICS pefinite Integration & Its Application

2nm T nl/2
J|sinx|dx j(sinx) dx _[cosx dx
I= o =2n © =4n © =4n
n /2
J‘sin2 xdx J' sin xdx
C-7. Sol. =20 =4 o

Section (D) : Leibinitz theorem, Estimation of definite integrals, Definite integral as limit

of sum
X x+h X
[t dt+ [ en’t dx—[ &n’t ot
Pim a X a
D-1. Sol. I=">° h
x+h
_[ n’t dx
1= h
Using L hospital we get
[= Him n?(x+h) = n’x
y o
.[cos t? fimdt
D-2. Sol. = dt= 3 !
differentiating both sides w.r.t x we get
y o
4 feot © dt-3 fﬂtdt
dx 3 dx ¢ t
. 2 2 H 2
sin 2[x] di:ZXS'nZX
RHS = X dx X
y . 2
d[.[cos t? dt] Y _cos yzﬁ ‘LVZZL”XZ
Lhs. = dv s dx dx _ dx xcosy
D-3. Sol.  According to leibnitz theorem
g(x)
d% [ oyt
0 =g'(x) @ (9(x)) = f' () @(f(x)).
j(?nzt +24nt)
D-4. Sol. fx)=1+x+ 1 dt

Differentiate both sides w.r.t. x
by using Leibinitz theorem

f(X)=1+/n2x+2/x=0

L+ /nx)2=0 mx=—-1
1
x= €
sint t o -1.2
sinz dz SN2 4z
D-5. Sol. X=2 , y=n z

9|

L 4



MATHEMATICS pefinite Integration & Its Application

D-6.

D-7.

D-8.

D-9.

. 1
smtl\/f.
dy dy/dt )J

dx — dx/dt _ sin”'(sint).cost

sint _ tan t
— 2ttcost 2t

Jeosx?.3x?

Sol. f'rﬂ 1-+/cosx
Jeos x*.3x?
2

tanx T
—,X €
Sol. f(x)= X 4

2 —
Xsec x2 tanx >0VXE(0,§)

f(x)= X

Aa

~ f(x) is increasing is
T
(0,—)
~f(x), 4
TC s
lim n
20 ) <) <F(4) = 1< f(x) < 4
/4 n/4
= I dx<|<—Idx

= 0
T
> 4 <1<
Sol.  We know that tanx >x V xe (0,1)

tanx >\/;

Sol.  Letf(x)= V1+x*
2f(1)= V2 andf@2)= V17
1 1

\/_\/_7$2J

S
1

1
::.fsls ﬁ

1
27
V7

10 |
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MATHEMATICS pefinite Integration & Its Application

n n 1
mSE St s o

D-10. Sol. fe=NL inVnn _3
1 (r
n E n_3
rz1 ['471 j. X3 1
im | o dx = -2
fim n* 4
D-11. Sol. [= now - 01+X

. .M. 2n . (n=1)
”Perl S|n2—sm2— ....... smﬂ
D-12. Sol. A= n.en

= /nA =
X

put 2 =t

2 . m‘2

—IO In(sint) dt =— j In(sint)dt
= mA=T"

1

= MA=-2/(n2 = A=4

1
;
3,m_2f (J—jf(x) dx

Sol.  reencot AU

gim Zf[””) _[f(1+x) dx Tf(t) dt:jf(x) dx

no o« N

i3 o
fim Zf[ J _Tf(x) dx

n—oow [ r=1 0

D-13.

Section (E) : Reduction Formulae, Walli's formula

nl2

ni2 9
(_Xm cosx) I10x cosx dx
0+

nl2

_ 10 [XgSinx]:z—1ox9 {xgsinx dx

10.7°
Ui + 90Us = 2°

E-1. Sol. U =

(_xn o )x Tx“’1 e dx Te"‘dx
E-2. Sol. In= 0 +no =0+nlha=.... =nl=0 =n!
| = J sin®x  dx

E-3. Sol.

L 4




MATHEMATICS pefinite Integration & Its Application

E-4.

E-5.

E-6.

931
=6422 by wallis formula

on
- 32

bd nl/2
| = J.csin7 xcos® xdx = 2 J sin’ xcos® xdx
Sol. 0 0 B f(m—x) = f(x)
6.4.2.5.3.1

=2 13.11.9.7.56.3.1

32
— 3003

3

.[X5!2(3 _ X)3!2 dx
Sol. Let =0
Put x = 3sinz0 . dx = 6sinBcosO6dO

w2
[ (3sin 0)°"%(3 - 3sin” 0)°' sin B cos 00
I=6 0

nl2
=6.3" [ sin® cos" ado = 281931311 304
! 108642 2 _ o

nl4
l, = Itan"xdx:
0

Sol.

1
| =— ]
=>n n*1 n-2

1 1 1 1 1
=], =——— 4], == ——+ 1|
5 * 5 3 % 5 3 0
1 1 4, 7r_3-5+15 = _13 =
-5 3 4 15 4 15 4

Section (F) : Area Under the Curves

F-1.

F-2.

2
A= Il’nxdx
Sol. 1
= [/nx.X —=X]12
=2/n2 -1
4

12 |
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MATHEMATICS pefinite Integration & Its Application

3
A= IPnydy
1

= [ylny —yls
=3/n3-3-0+1
=3/n3 -2

=

—

0 3
A= J(—tanx)dx+jtanxdx
- 0

F3.  Sol. “

[¢nsec x]i +[#nsec x]g
— 4 0

—_0+ IV2+8n2-0

gJ.’n2
2

i —n/4

5

F-4. Sol. -

8

F-5.  Sol. 25

(fnsecO0-4fn sec%)+?nsec%—?nsec()

L 4



MATHEMATICS pefinite Integration & Its Application

3 2
A=||5 1o X 155y
1°V' 79 3

53 2 h 53
_ {ﬂdx—5£dx+§_‘;xdx

3

EE;]
_2\(2

4 4
A= [(5-x——jdx
F6.  Sol. 1 X

2 4
{Sx X 4{an}
2 1

1

=20-8-4/mM4—-5+ 2 +0
1

=7+ 2 —4/n4

15 48n4
2

F-7.

14 |
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MATHEMATICS pefinite Integration & Its Application

F-8.
y=4
y=1
Sol. Graph of y = 4x°
4 1 7
jE\/;dy i
Area = 1 =3
F-9 Sol. Solvingx =1, 4
From graph it is clear that required
4
1[2\/_—1(2x+4)}1x 1
area =1 3 =3
F-10. Sol.
From figure it is clear that required
n/2
—+ Jcosx dx =§
- 2
area = 0
F-11. Sol.
From figure
nl4
(cosx —sinx)dx
Area = 'f[ = V21
4 2
[|31-5 - L(12-3x) | o
) 6 4
F-12. Sol Area =
4
3 X 16-x 16 ._1(x 1 3x?
—| =416 —-X" + —sin ——|12x——
4{4 2 , 4 2 |

15 |
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MATHEMATICS pefinite Integration & Its Application

y
(0.3)
B %
(4.0) M

0 A
Ix+dy=12

3 1
Z[(O+4n)—{0+0)]—z[48—24]

3n-6=3(M-2)

1
Alter Required area = 4 area of ellipse — AOAB
¥y

(0,3)
B %
(4.0) M

u)\
3xtdy=12

1
=4 (m.4.3)- (4.3)
3n-6

Bl Exercise-2 |

j dx 1 tan_ﬂ(x+003a]1 1 [a_aJ o
o (x+cosa) +sin*a  sina sine. )|, sina 2) _ 2sina

1. Sol. I =
dx
2. Sol. Let tanax=t = 1+x* = dt
nl4 . /4
ttnt a7 st
[= 0 V1+tan®t - 0
n 1 _4-m
-_ 42 2 a2
tanx t cotx 1
3. sol. 1= e T gy g t1+E)
1
putt= X
tanx t
tanx t J. ﬁ dX 1
I 7 At e -
1= e 1+t + X X X" ) dx
tanx t e X e t 1 e
— dt —fn (1+t°
I= 17[9 1+t2 + ta{x 1+X2 dx = 17[9 1+t2 = [2 ( ))Jﬂe =
1 2 1 3 2 n n-—1 n
— |+ === |+ |+t ——— [+ 1= —— 4+ 1
4. - \2 3 2 4 3 n+1 n n+1 asn .

16 |
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MATHEMATICS pefinite Integration & Its Application

taking limitn - o

2

[f(x) dx=1+1=2
we get o0

100

S U(: f(r—1+x) dx)

5. Sol. r=1

1 1 1 1

_ _[Df(x) dx+_|'0f(1+x) dx+j0f(2+x) X+ .o +_[Of(99+x) dx
1 2 100
Jf(x) dx+[f(x) dx+....+ [ f(x) dx

= 0 1 99

{using shifting property}

_ Lmﬁ f(x) dx

" [2 e dx
6 so. 1=b [2°7]
2ex decreases for x € [0, «)
= 0<2ex<2VXEe|[OD, =)

for X>/(n2,[2ex] =0

j:"z [2e7*] dx+ T[Ze”‘] dx

= I - 2
n2 »
j 1 . dx+[  0dx
= Jo n2 =/n2
ni2 | X I dX
 8cos®2x +1
7 Sol 2

X dx
—5 p 8cos®2x+1

o )

BCOSZ(TE—ZX)+1

=21

I= o
Tt.f[Z iy n:j"4 dX Ej dX
8cos”2x+1  _ g 8cos®2x+1 |= 2 8cos”2x+1
-rf4 nl4
I 2sec’ 2x_dx . 1tan‘1 [1tan2x) lz
9 +tan® 2x 4 3 3 o = 24

[~

given integral = 12

T (x—14)%]
8. Sol. 1= @DCl+I(x-14)
10
Idx=6
= 2= 4 = I=3
9. Sol. X=tan 6

17 |
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MATHEMATICS pefinite Integration & Its Application

ni2
j 2¢n secO do
0

nl2
j fn cosO db [—nPnZJ
——2 % o\ 2

=T1/n2
ter+1
10. Sol.  Using properties ...... 2€ -1 ax=0
jx f(sin® x + cos?® x)dx
11.  Sol. hL=0o (1)

In x) f(sin®(m—x)+cos®(n — x)dx
0

W)+ (@)

.[f(sina X +cos® x)dx
2=t 0
nl2
_[ f(sin® x + cos® x)dx
21h=2m ©
/2
_[ f(sin® x + cos® x)dx
li=1 0
nl2

XSIiNXCOs X
— dx

12. Sol. LetI=2¢ sin® x + cos” x
112(7[ X]SIH[——X]COS(——xJ
[ 2 2
d
0 sin‘(“x}+cos“(ﬁx
2 2

T .
2 [— -~ XJCOSX sinx
2

X

'[ 3 — dx
_ 3 cos"x+sin”x

n .
ﬂ,z{x+§—xlsmxcosx

dx
.ol= o C0s'x+sin®x

?2sinxcosx dx
u j 25INXCOSX_ X gx

5 sin*x+cos® x

1"t 2tanxsec? xdx
: I £1aNXsec XX 4x

_ 49 1+ tan* x

ET dt
2
= 41+t Put t = tan2x

S, -5(2-0] -5

L 4



MATHEMATICS pefinite Integration & Its Application

"2 sinx dx

13 Sol.  Let [= © 1+sinx+cosx

sin(Tt x]
nl2 '~
2 dx 7 COS X

0 1+sin[n—x +cos[n—x J. 1T cosxaSinx dx
— 2 2 _ % +COSX +sinXx

2 . nl2
sinx_+cosx (1__1J i

~o]= o T+sinx+cosx _ % 1+ sinX + cos X

r j 2dt

—— |- X

2 2+2t —=t
= 0 Put tan 2

z E—1~E'n2
=2 n2 o= 4 2

a=4,b=2:.a+th=6

©x% cos* xsinx
o &
14. Sol. |=0 X—T

(m—x)* cos*(rm —x)sin(m—x)

2n(n —x)—n?

T

dx

1

0

T .
(m—x)? cos* xsinx

I dx

0

2 - 27x

21X — n° — 21X

LY 2 _ 2
J.cos.4 xsinx.[ X + (= -x) de
0

. 2o —x® +2nx
COoS” XSinx. 5 dx
27X — 1

2

31 2 1
-2 531 5 . =5
b COS X n cos(n—x)
e e
J ecosx +e—cosx dX J ecos(n—x) +e—cos(n—x) dX
15. Sol. [=0 =0
n —CoSX
e
J‘ —COsSX COS X dx
_o © +e
n cOSX —-cosXx ks
e +e
ecosx +e—cosx dX = jdX =7
s 2l=0 0
T
| = 2

19 |
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MATHEMATICS pefinite Integration & Its Application

~1+6(1/2) 12 /2
{2xjdx  [{2xjdx [ 2xdx
16.  Sol. “ =6 © =6°
2712
—12%] -8 -2
4007
J1-cos2x dx
17. Sol. = o
400% 4007

J V2sin® x dx=J§J|sinx|dx
0

= 0

J2 % 4oojsin x dx
= 0

nl2
\/§j sinx dx
-800 © - 800 V2

[ (2c0s? 3t+3sin” 3t)dt
18. Sol. f(x+m)= o

j(zcosz 3t + 3sin? 3t)dt + j (2cos? 3t + 3sin? 3t)dt

= f(x) + g(x)

j (2cos? 3t + 3sin? 3t)dt
let g(x) = x

[ (2c08? 3t + 3sin” 3t)dt
0

nl2

2 | (2cos® 3t + 3sin® 3t)dt

l
= Zf[gj

T
f(x + T1) = f(x) + 2f[2]

2tan " x 0
-1 2
19.  Sol. Let fo)= @ XV . pny= 14x? then VXe (0,1)

1_[2

£ H(0) < () < (1) > 0 < f(x) < 16
1
J' f(x)dx < %
~0<0

-1 1
<0vxe| —,1
1x2} [\/E J

20.  Sol. Letf(x)=¢€"" .f(x)=e" "{

7
= f(1) < f(x) < f[\/E

= 1<f(X) <ew

20 |
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MATHEMATICS pefinite Integration & Its Application

1
n! \n
fim [—n]
Sol. Let y = n>=\M

21.
1 n! 1 1.2 .3 ... n
fim — — fim — .
-Pr]y = N« n-?r] n :H%ﬂ"n@n n
fim 1[{’n [1j+{’n (2J+Pn {3J+ ..... +4n (nﬂ
— nox N n n n n
1 1
%im 1an [rJ J?nx dx=x 4n x—x}
—n-os«w nor=1 n - 0 0
Lt
:(O—l)_ x—0" X PI‘I X +O
=-1-0=-1
1
= y= €
913. BXZ_P 12 2x
22 Sol. f(x)= ™™ n(x*)
X _x  xX-x
— Inx fInx - &nx
for increasing, f'(x) >0
x? —X
- hx 5
1
[x*(1-x*)* dx
23. Sol. [=0
Put x =sinB . dx = cosBd6
/2
'[ sin® 0cos® HcosH do
[=0
/2
I sin® 0cos® 0 dO
=0
4.2.8.6.4.2
-14.12.10.8.6.4.2
A
- 210
1 1
1 » Xn+1 1 Xn+1
I=J‘x"tan‘1xdx {tan X. _j 2" dx
n n+1 n+1
24.  Sol. 0 = 0o o X
1 n+1
T _ 1 J- X de
_ 4n+1) n+1y 14x
P 1 Xnﬂ
n+1l =—- dx
(n+1), 4 ;[1+x2

21|
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1 n-1
b X
n-2+1M__,=—- dx
( )n—2 4 J;1+X2
- 1 xn+1+xn—1
n+1) L+n=-NH _,=—- dx
(+1) 1+ )n22£ —
1
n n-1
—— | X dx=———
2 -.- n
= 0
1
a*x"dx
25 SOI In=0
|
XN a _J. n-1 a
_ Qna0 fna
a8 ., _&8a_n
_ fna ta™" fna fha™’
o3 x_5
26. sol. Mea -2 Tangenty= 2 2
3x 5

y=X, Y= 2 2 = (575)

Figure

3x 5

y=-X Y= 2 2 = (1!_1)

1v2) 6v2)
2 :5

closed figure formed is right angled triangle. Its area is

b
jf(x) dx
27. Sol. Required area (b—1)sin(3b+4)=0

Y ()

x=1 x=b
diff. w.r.t. b
3(b — 1) cos(3b + 4) + sin(3b + 4) = f(b)
> f(x) = 3(x — 1) cos (3x + 4) + sin (3x + 4)

(x* +2-x) dx

O ——y

28. Sol. A

22|
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MATHEMATICS Definite

Integration

& Its Application

D M/
3>

29. Sol.
vertex (2, 5)

3/2 2
I(1+4x—x2) dx:(x+4x -
A= 2
1 3 3 9
—X—=X—=XxXM —m
AOAB=2 2 2 =8

y=1+4x—-x2 = (X-2)2=-(y—05)

42
From(1)&@) 8 =2\8
39 13

= m= 2x9 - 6

nlé4

jseczx dx
30. Sol. A= 0
wl4
A [tanx]]
A=1
31. Sol. (x=1)2+y2 =1

Area of cile is Ttr2

I

2
jsinn—xdx
2 5 2

Required area =

I
N a
als

x=0 x=3/2

0

Figure

23|
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32..

33.

34.

35.

36.

Sol. 0<y<3-2X—-X2,Xx>0
y=3-2X—X2 = X+1)e=—(y-2)
vertex (-1,2)aty=0, x=-3,x=1

1
[(B-2x-x*) dx
Are 0 Ans
i 1
J(x—xz)dx =—
Sol. Area = °
r
Sol. x=0,x= 8 are successive points of inflection
0 ki 2n
|

Graph of y = sin ax
nla

I sinax dx

T{X—E} dx+f[4 x—g} dx

2

. V3
x2 :
—fS{’nx [4x——3{‘nxJ
2 2

(2.2)

[N )

So

(2,-2)
Figure

=-1+(1-[x-2|)
y=—x-2|(y>-1)

24 |
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y=-2-|x-2| (y<-1)
112 3 2 1 2
2 10 -1 =2

Area = J (formula from coordinate geometry)

37.
y = [x=1]
/ A(1,0) \y=3_|x|
Sol.
AB =\/§, BC = Q\E
Area of rectangle ABCD
= \/EXZ\/_ =4
;
[(1-x*) dx
38. Sol. A=40
@
>3]
=4 3 0
="y
[
- 3
2 8
=4.3=3
2
2[x*dx =8
39. Sol A= 0
y=x—x )
y=X+X
40. Sol. Figure
0 2
'[(xs—x)—(x2+x) dx+ I(x2+x—(x3—x)) dx 37
Area:—1 0 :12

25|
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dy dy
41.  Sol.  dX =gxs—2x, dx =0 = (4x2—1)x =0
—1/2 12
Figure

U
= x=-2,0, 2
1/2

2[(2x"=x?) dx __

120

o—

Required area =

42. Sol.  y=xex Yy =Xex
Xex =X ex = X(ex—ex) =0
x = 0, Intersection point (0,0)

x =0, (0,0)
1
j(xe" -xe ™) dx
Area = ©
1
X (e" +e”‘); fj“l.(e" +e7) dx
= 0

y

(1.0

—x
xe

(1.1/e)

1 X —X 1 2
(e+eoj[e -e ]D .

PART -1l : MISCELLANEOUS QUESTIONS

A-1. Ans. (3)
Sol.  Statement-2: Let a(x) be differentiable and periodic with period T. Then a(x + T) = a(x) V¥ x € Dr
im a(Xx+T+h)—a(x+T) im a(x +h)—a(x)
al(X+T):h>0 h — h>0
a'(x) is periodic with period T.

x+ T x+ T

j f(t) dt If(t) dt j f(t) dt

Statement-1: g(x+T)= = + X
X T T
[rty dat  [ft) o [ty at
= +0 =g+ °
which is not true if f(xX) >0 V x € Dr
A-2.
Ans. (1)
t It] t 1 {t} 2
j{x} dx _[{x} dx  [{} dx jx dx Ix dx M+&
Sol. 0 =0 +10 =[t] © + 0 =2 2
statement-2 is true.
5.5 2
I{x} dx:§+('5) :E
2 2 2 8
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statement-1 is true and is explained by statement-2.

A-3. Ans. (2)

ilcosx| dx D}cosx dx+I—cosx dx
=10

Sol. Statement -1: 100 0 w2 =10.2=20
3n/4
1
_[ cosx dx . 3n/4 _—
sinx
Statement-2: 0 = 0 = \/5

5%
but cosx<0,VXE 2 4
statement-2 is false.

A-4. Ans. (1)

2n T
j tan’x dx = 2_|‘tan2 X dx
Sol. 0 0

nf2 w2 nl2
{J tan’x dx+ J tan®(x - x) dx} _[ tan’x dx
- 2 0 0 =40

Statement 1 is true
nt nT

T 2T
[fa)dx = [f(x)dx+ [f(x) dx+...+ [ f(x) dx
statement-2 ° 0 T (n-1T

}f(x) dx+JT.f(x+T) dx +...... +j[f(x+(n—1)T) dx

=0
T T T
[fx)  dx+[f(x) dx+....+[f(x) dx
=0 0 0 (- f has a period T)

f(x) dx

O t—y

=n
Section (B) : MATCH THE COLUMN

Note : Only one answer type (1 x 1)

B-1.
Ans.  (A) - (s), (B) - (s), € - (), (D) - (1
j‘ dx PN T (_EJ T
so. @ wiee (e Ta) o S
.1[ dx <
®) o 1-x2 _ (sin'x), 5 ) .
=
(C) 2 1-x" _ 2 T=x1), _2 m \3 R ()
-2[ dx , T
(D) X X1 (sec‘ X)W =sec12 —seca(l) = 3 - )
B-2.  Ans. (A) - (), (B) - (s), ©) - (a), (D) - (p)
Sol. (A 0< y<4x-x*-3
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at y=0, x2—-4x+3=0 = x=1, x=3
3

J(4x—x2—3)dx 4
= 1

A =3

(B) 8X = 4xz
intersection point (0,0), (2,4)

>
1]
O ey
N
N <
|
oo <,
SNe—
<
TN
a<,
|
R
N S
o -~
n
|
w| oo
(SRS

x=12  [-1 x=1/2

(C) Figure

Required area =
y
N
. 2 332
32
4/ [@-y") dy=[4y—y§J =5
(D) A= 2

Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT

C-1. Sol. given 2=2a+4b = a+2b=12 . 1)
4
j(a\/;+bx) dx =16
and © as y=>0
2a bx? |’
{FX”“?} =16 22 g.gh-16
= 0 = 3 = 2a+3b=6 .. )

from(1)and (2)a=9,b=-4

3

[f(u) du
C-2. Sol. P'X)=Bx+4) «x
[f(u) du
P"(x) =3* + (3x + 4)(0 — f(x))
[f(u) du
so '(0)=(0 +4) = =12

$"(3) = -13f(3)

1 sinx 1 1

() () 3% 5 L)
C-3. Sol. f(x)=sinx. 2Vx _ X x)2 2Ux 4 xF gin\X*
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L 4



MATHEMATICS pefinite Integration & Its Application

3 [sinx+sin(1/x2)J
= &im &m 2
f(1) = 2 sinl, x»» f(x) = x = 2Vx X
=0 as sinx is bounded.

9 [it1at= x|
C-4. Sol. f(x)= 9X
f(x)=1 = x=z1
1 1 1
fitrat  fitpdt  ftdt=1
soforx=1 > f(1) = =20 =20
hence point of contactis (1, 1) = tangentisy = x
-
[Itldt=0
forx=-1 = f(-1) = -

point of contact is (-1, 0)
sotangentisy =x +1

9 [it]at= x|
fx) = dx
f(x)=1 = X==%1
C-5.  Sol. X € (0, 1)
So, 1+Xe>1+ Xo

and 1+Xs>1+Xa
1+x*  1+x°

= (1 +xs)(1 + X3) > (L + Xo)(X + Xa) = 1+x* 514+ x°
1 8 1 9
J-1+x4 dx J-1+x3 dx
= o 1+ X > o 1+x > L>Dk
Now again
8
‘I+x4<_|
T+x 1+%> 1+Xs
1 8 1
I1+x4dx<jdx
= 1P % >  L<1
T sinnx

C-6. Sol. (1) [, = = (em)sinx 4o

n X b b
| (1i 5";:;)( [ f(x) dx = fla+b-x) dx
[n= = UTT (by property = a )
su.'mx dx
ol = = SINX
SI.rInX dx
2l,=2 0 SINX
I Slrln)( dx
=0 Sinx

29 |
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(2)

3)

t sin(n+2) x

—sinnx

Iniz—In= 0 sinx

o= =10:=10 ©

10[3x - 2x + 23in2x]g

0 ¢ sin2x
sinx dx

m=1 = 10 0

b

dx _[

= 0

¢ sin3x
inx
s d

=101

-0 [sinx]] _

0

2cos(n

+1) xsinx

dx {
=2

sinx

_[(374sin2x) dx
x= 100

sin(n + 1)x
(n+1)

11:0
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~
J

Bl Exercise-3
6

ILdX
1. Sol.  Let 1= 3V9—x+vx ...(i)
2 V9 -x
_[ dx
_3V9-9+x+/9-x
e 9-x
[0 ax
1= 3\/;+ 9-x
6\&+ 9-x
j dx
o1 s VX+VO-x
6
_[1 dx
=3
3
>I= 2
—n/2
[(x +m)° +cos®(x+3m)] dx
2. Sol. Let = -2n2 .0
e n 3n ° o m 3m
_[ —5—?—x+n +COS 757?7X+375
and = 32 dx
-n/2
_[ [(x+ 7))’ +cos®(m—x)] dx
== -3z (i)

(i) + (ii)
—n/2
j 2cos®x dx
2 I = -3n/2

(1+cos2x) dx

3. Sol. Let I = xf(sin x) dx ()
(m—x) f [sin (m—x)] dx

4 oe—a

'[(thx) f (sinx) dx
S1=0 ...(ii)

2I=0
nl2 7t nl2
nff[sin [—xﬂ dx T:jf (cosx) dx
_ 2 _
>[= o0 = 0
4. Sol. Let a=k+h,where [a]=kand 0<h<1

k
T[x] f(x) dx  [1f(x) dx [2f(x) dx J.(k*1)f'(><)dx ka'(x) dx
s =1 + 2 k-1 k

+
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Sol.

{f(2) — f(1)} + 2{f(3) — f(2)} + 3{f(4) — f(3)} +......+ (k = 1) {f(k) — f(k — 1)} + k{f(k + h) — f(k)}

= (1) — f(2) — f(3).......—f(k) + k f(k + h)

= [a] f(a) — {f(1) + f(2) + f(3)+......+f([a])}
[t

Sol.  Since, f(x)="" 1+t gt

(o)
and F(e) = f(e) + e

log tdt J-Iog tdt

= F(e)= 1 1+t + 3 1t

By putting t = 1/x = dt = —1/x2 dx
J-Iog tdt -[Iog tdt

— 7 1+t + L (1+ Dt
F logt)? |
jlog ty {( g)}
= 1 t = 2 1
1
= 2
oz 3z
Sol. secaix—4 =2 = secaix= 4 -
y=-x I/yx
n[@
1
_[(\/;—x)dx
Required area, A= © Figure
1
[2)(3,2_%}
= 3 2 0
2_1.1
=3 2 6 gqunit
1 s 1
I5|nxdx j%
Sol.  Since, I= 0 VX 0

because x € (0, 1) , x > sin x

Sol. X+2y2=0 => y2=— 3 (x-1)
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[Left handed parabola with vertex at (1, 0)]
Solving the two equations we get the points of intersection as (-2, 1), (-2, —1)
The required area is AOBDA, given by

A(=2, 1)

D

Y Ao
B
T2.-1)

Figure

[(1-y*)dy

[ [cot x]dx
10. Sol. Let I=0 ()

jf[cot(rc— x)|dx
=>]=0 =
(i) + (ii)
T[cotx]dx I[— cotx)]dx
2= 0 + 0

j'(f1)dx

[-cotx)]dx

(= ]

...(ii)

- Tt

11. Sol. The equation of tangent at (2, 3) to the given parabolais x =2y — 4

(y-2) =(x 1)

Figure
3 _ 2 3 3
[{ly- 27 +1-2y+4) dy {(ys)—y? +5y}

Required area = © = 0

1 9+15+ 8
=3 3
=9 sq. unit

12. Ans.
Sol. p'(x) =p'(1-x)
= p() =-pL-x) +c

put x=0
p(0)=-p(1) +c
= c=42
1 1
[p(x)dx [p(1-x)ax
[=0 I= 0
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13.

Sol.

14.

15.

Sol.

16.

2[= o
2[=42 = I=21
Hence correct option is (1)
Ans. (4)

nl/4
I (cosx —sinx)dx
Required area = © +

[ (p0x)+p(1-x)) dx  [oox = [420x

5n/4 3n/2

_[ (sinx —cos x)dx J (cosx —sinx)dx

nl4 + 5n/4

. [sinx +cosx]* s [—cosx—sinx]iff: 42— 2

Hence correct option is (4)

Sol. (4

X

.[\/fsintdt
fx)=0

P = VX sinx

Tl N
{ | }

T
0 s n S5r/2

local maximum at 1t
and local minimum at 2t Ans.

2
1)
X =tanB
dx = sec: 6 db
nfd
J- 8¥n(1+2:cane)sec2 40
|= o Sec’o _
nl4
8 [ &n(1+tan(n/4 - 6))do
0

> | =

nl4 2
8[ n de
_ 1 \1+tand

s
=8 4 /n2=2m/n2

Sol. (3

Jlx [x*] dx

+ + V2

1 J2 1.5
Jx. 0 dx jx dx j.2x dx
0 1 2

+ + V2
277

5L e

1

2 (2-1)+(2.25-2)

n/4

8 j n(1+ tan0)do
0

nl4
8 [ &n(2) do
=3 2= o

= | = 1/n2

V2 15
jx [x*] dx [x [¥] dx
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17.

1
2+ 25
1103
24+4-4
Sol.  (3)
Required area
= OAB + ACDB
(1,1 ée)
A
C
(I ———
0 1 e
B D
1><1><1+_[1dx
= 2 1 X
1
2+ (PI"IX)1e
3
= 2 square unit Ans.
18.

J cos4t dt Icos4t dt
19*. Sol. gx+m= 0 =g(x)+ ©
=9(x) +g(m)
jcos4t dt
Here g(mm) = © =0

so answers are (2) or (3)

L 4
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Y 1,
KV
20. Sol.
y =4x
1
y:9 X2
2
2][3&—“@@
Area= °

21.  Sol. (1)

points y= © =+2

equation of tangent is
y—2=2(x-2)ory+2=2(x+2)

= X - intercept = + 1.

22, Sol. (4
nl3 dX

| = ,IJ,‘S1+\/tanx

/3 dX

14 tan[n—xJ
_ 2
"f\jtanx dx
— s T++tanx

"js Jtanx  dx
— s T++tanx

1 [ﬂ_ﬂﬁ
= 1=2 L3 6] 12 gatement -1 is false

it is property

23 Sol. (1)
y=Yx (1)

and 2y-x+3=0 L. (2)
On solving bothy =—1, 3
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3

j 2y+3) - dy

Required area= ©
Y

+
O
|
(o]

© ©

24, Sol. Ans. (2)

j\/1+4sin25—4sin5 [11-2sinx/2| dx
I[= 0 2 2 dx = 0©

/3 T /3 T

.[|1723inx/2| J‘|‘|72sinx/2|dx .[(172sinx/2)dx '[(ZSinx/271)dx
= 0 + n/3 = 0 + n/3

X nl3 X n
COSE COSE

X+2 7 2 7 X [n+4J§J [R—4X\/2§—n]

= 2 Jo 4 2 o= \3 2 — (@) +(0-T11) - 3

T

Z+23-4-n+2J3+1/3
=3 = _4-m3+4N3

25. Sol. Ans. (3)
Intersection of xa +y2=1&y2=1-Xx
isx=0,1
The required portion is shaded as shown.
Area of region is area of semi-circle plus area bounded by parabola & y-axis.

T
Area of semi-circle is . 2
2
Area bounded by parabola = 3 of corresponding rectangle
2 4
=3 Xx1x2-= 3
n 4
Hence total area = 2 + 3.
Method - 1
Required area = area of semi circle + area bounded by parabola
1 3y
o[-y dy I [y—‘g]
- 2 + 0 - 2 + 2 0
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1
N A
+
N
N

—

|

XY N
~ S
|}
N =
+
w| A

26. Ans. (3)
2
_[ log x dx
5 logx? +Iog(x2 —12x +36)

Sol. I =
_[ logx
25 logx +log(6—x) 0
log(6 —x ° °
9( ) dx jf(x)dx:Jf(a+b—x)dx
Iog 6—x)+logx ) d (i
(i
Equatlon (i) & (i) gives
4 log(6 — 4
_[ ogx +log( X)dx:jdx
2|:2I0c".1x+|og(6—x) 2 =9
Hencel =1
27.
Sol.

15 6 9

28. Ans. (1)
Iim((n+1)(n+2) ...... (n+2n)}

- 2n
Sol. p=""

n

;[gm;mg(n nJ]

logp =
2
J-Iog(1+x)dx
logp= 0
2
xlog 1+x I
logp =

38|
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2

I(1—%}dx

logp =2log3 - ©

2

logp = 2log3 — (x — log(1 + X) X
logp= 2log3 - (2-1log3)
27

2
logp =3log3-2=1log ©
27
2
p=¢
29. Ans. (1)
Sol. y2 = 2x and x? + y? = 4x meet at O(0, 0) and B(2, 2) {(2, —2) is not considered as x, y = 0}

C B
O \A(ZO)
2
Now required area = (Area of quadrant of circle) — 3 (Area of rectangle OABC)
Tc—g.(2.2) = TC—§
= 3 3

Alter :
Y22 2x & X2 +y?<4x;x20,y20

X2 + 2X = 4x

x2—-2x=0

x=0,2

2

I(\/4x—x2 ~V2x)dx 8
0 - 3

2 -
I(\/47(x72)2 —/24/x) dx
0
[[(x;Z)m+%sm_1[x;2n_ \/5(2312)(2)}
[_23}/5 (2%2)-(2 sin‘1(1))J

—2\/5 - 8
Zrem-o 7] -3

2

0
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L 4



MATHEMATICS pefinite Integration & Its Application

30.

Sol.

31.

Sol.

32.

Sol.

1 1
Let Y416 1+X° X
da -2 5
dx = x> _ x°
1
dt 1 1 12+C x'°
- 2[1 —————+C
t* :2t2+C _ ( +x2+x5) _2(x° x4y

Ans. (4)

y=1+\/§

(y-1) <x

2

x2
Required area = J;(1+J;)dx+ J.12(3_ x)dx_ IO de

32! 22
5] (%)
= 3 0+ 7 _
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b b
If(x).dx Jf(a+b—x).dx
Using property , @ = a
3n
dx

4 1-cosX
= 4
On adding we get,

3n
4
j L > dx
1-cos” x
K
2l = 4
3n
4
j2005ec2x.dx
2l = 4
3n
(~cotx) 4
| = 4 =2

3. Sol. (2
J--HU'ZS”"x
/2 14 2%

J'“sz sin? x sin? x
dx
1+ 2% 1+2"‘

f(x)dx :jj (F(x) + (=x))dx

+9
property I -9

w2 v (1-cos(2x) - (1 sin(2x) Y
_[0 sin“ x dx-j0 fdx— Py X- 2 . ) %[n/270]:n/4

PART -1l : JEE (ADVANCED) /IT-JEE PROBLEMS (PREVIOUS YEARYS)

1. Solution

f(t) dt
T
lim 2 @ 9 form

By L. Hospital rule
lim (f(sec? x))2sec’® xtanx -0

X—)—

L = 4 2X
8f(2)
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lim (f(sec’® x))2sec” xtanx -0

L= x—% 2x

8f(2)
L= T

1
U e” dx}
2. Sol. Shaded area=¢e — \° =1
j n( e+1-y) dy

Also 1
put e+l-y=t > —dy =dt

—/
0 1 >x
1 e e
[t [antd [y dy=1
= e (_dt): 1 = 1
xn (1+x) 1 1 1
s sol  IMOeiay s _Imy 3 12
j- x*(1-x)* dx j x*[(1+ x2) - 2x]? '1[ X1+ %% )2 — 4x(1+ x?) + 4x?]
4, Sol. JENESS =0 1+x? dx =0 1+ dx
1 2 1 6
jx“ (1+x*)—4x + ax = | dx I x6+x“—4x5+4i2 dx
_ 0 1+x 0 1+x

Now on polynomial division of xs by 1 + x2 , we obtain
1

1
I x5+x4—4x5+4[(x"’—x2+1)— ! 2} dx j[(x6—4x5+5x"—4x2+4)— 4 2} dx
o 1+ X — % 14+ X

7 6 5 3 1
[4544} afanx] (144 ) (7)) [112
_L7 6 5 3 0 ° _\7 6 3 4, \4)_ 7 6 T

(2+]" Vit +1 dt]
5. Sol. f(x) = ex 0
Let g(x) = f1(x) = g(f(x)) = x
= g (f)) f) =1
1

> g@= "0 (x0)=2

(2+[ Vit 41 dt}
4
Now  f'(X) = ex 0 + e VX' +1 (Applying Leibinitz Rule)
N f0)=2+1=3
1

= g@=3

L 4
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1
> (fy@=3

6. Ans. (A)
Sol. Put X2 =t
dt
xdx= 2
" sint it

sint+sin (n6-t) o

| = 2
be(x)dx Ibf(a+b—x)dx
apply - = Ja
4 "® sin(fn6-t)
| = 2 &, Sin(n6 —t) + sint dt @)
adding (1) and (2)

3

1 (14t
21= 2 eﬁl‘z
1on3
= | = 2
T(x_n?dx (x=1 (b—1)° +1
7 Sol. Ri= 0 = 3 0 = 3
1
-1
also Rz = b = b = _ 3
y
x=b
0 - x
3
2(b-1) +1
=4 Ri—Rz2= 3
1 2(b-1)° 1 1
= 4 = 3 3 = (b—1)3=— 8
1
= b= 2
2 2
[f00) dx [ xf(x) dx
8. Sol. Rz = -1 and Ri= 1
2
[(=f(1-x) dx
= = -1
2
[(A=x)f(x) dx
= -1
Ri=R2-R:
= 2R1 =Rz
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Sol. Ans. (B)
/2
[@ Pn[ﬂﬂ]is an odd function}

n/2
f {x2+{?n{n+xD 2_|‘x2c:osxdx+0
T=XJ)) cosxdx= © X

—n/2

2 {(xzsinx);fz—“fosinx dx}
0

th nf2
2 [—OJ—4‘[ Xsinx dx
_ 4 0
2

- = /2
?_4 {(—xcosx)O +£cosx dx}

2

T 4
2

10. Sol. (B)
Giveny = sin X + c0s X x € [0, V2]
dy

dX = cos x — sin x
cos x-—sin X x € [0,/ 4]

y:|cosx—sinX|:[ sinx—cosx xe[n/4 , n/2]
- +

2R
n/4 nl2
j|(sinx+cosx)—(cosx—sinx)‘dx+ J|2c:osx| dx

required area = © /4
n/4 /2 1 1
2sinx| dx+ | |2cosx|dx /4 . /2 ——t+t1+1-—

_ Jrzsinxl dxe [ 1208x10x 5 (_oogyy, +2(smx)n,4=2{ ) Jﬂ

L)
_2 (2-42)
;4_ 22

V2 [z
/ y:\/§5|n‘x+zl

(o
COS| X+ —
4)

Ny=+2

/4 /2

:2J§ («/5—1)

11. Sol. (D)
fi(x) - 2f(x) <0
d
dX (e f(x)) < 0
= e-x f(X) is decreasing
=>x>1/2
e-x f(x) < 1/e
= f(X) < e

L 4
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12.*

13.

Sol.

14.
Sol.

ir(x) dx < j(ez“) dx jf(x) dx<e?_1

=>0< 12 1/2 = 0< w2
Sol. (B) (JEE given B, D answer)
n(r a 1
23 2;(;} 2[xdx
0

(n+1)™" (2n*a+n’+n) - (1+1/ny™ (2n*a+n®+n) _ 2a+1

2 1
(2a+1)a+1) 60

120=(2a+1) (a+1)
a=7,-17/2 (-17/2 reject)

Ans. (A)

(2cosecx)' dx

a3 —

X t
—_—e
Put /n tan x/2 =t tan 2
2¢!

) 2t
= sinx = 1+e

e +et

cosecx= 2
0

2 J' (e + ) dt
[= n(2-1)
0
2 j (e' +e1)'® ot
—  —fn(J2+1)

since(e: + e-)1s is an even function
0 a

-a 0
en(v2+1)
2(e' +e7)'edt
Hence I = 0

Ans. (B)
fi(x) = 2x f(x)

fx)

f(X) = 2X

f(x)) =x2+c
x=0,f0)=1

c=0

m(f(x)) = xz

)= €
F(x) =f(x) + c

L 4
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2
FX)= € +c

F(0)=0
c=-1
x2
fx)=¢" -1
f2)=es—-1
j‘eEhHBIan‘x (12+9X2}
) 2
15.  Sol. a=0 T+ ) ax
9x+3tan ' x 1
I
9+3_n
= a=¢ * -1
3n
= m@l+a)=9+ 4
Aliter :
1
Ie(9x+3tan1x) 12+9X2 dx
1+ x2
a="0
Let 9x + 3tan-ix =t
12 +9x2
(9+ 32]dx=dt { Tl de—dt
- 1+ X - +X
9+3n/4
9+3n/4
e‘dt:(et) ’
0
= a= 0 = @os3a — 1
Now loge|1l + a| — 311/4 = loge€(9+ama) —3T1/4 = 9
2 2 2 0 1 V2
XX dx _ XX dx I 0 dx+J. 0 dx + X1 dx
2+[x+1] 3+[x+1] 3-1 3+0 3+1
16. Sol. I= -1 = -1 =-1 0 1
1 27"
ZH 211
= 1 = =4 41-1=0
17. Ans. (A)
n/2 2 nl2 2 2
X cosxx I[x cosxx+ X Coix}dx
Sol. 1=-w2(14€) > 1= o 1re dre
nl2 7‘[2 sz
sz cos xdx = (x? sinx — 2x(—cos x) + (2)(=sinx))'? 7—2 _(0)=T_2
I=0 =
18. Ans. (C)
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y2=x+3

y'=—x-3
B4 1) L~T51, 2)

(~4,0)A B(=3,0f C(1, 0)

S5y=x+9
X=6
-3
-X-3 2
Area ABE (under parabola) = dx= 3
1
I Jx+3 16
Area BCD (under parabola) = -3 dx= 3
1 15
Area of trapezium ACDE = 2 (1 +2)5= 2

15 16 2 3
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