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KEY CONCEPTS

Definition |

If di [f(x)] = &(x) and a and b, are two values independent of variable x, then
X

b
Joeoax= [re0lz = o) - 1@

is called Definite Integral of ¢ (x) within limits a and b. Here a is called the lower limit and b is called the upper
limit of the integral. The interval [a, b] is known as range of integration. It should be noted that every definite integral
has a unique value.

Properties of Definite Integral

[P-1] j :f(x) dx = j:f(t) dt

i.e. the value of a definite integral remains
unchanged if its variable is placed by any other symbol.

b a
[P-2] Iaf(x) dx = — jbf(x) dx
i.e. the interchange of limits of a definite integral changes only its sign.
[P-3] I :f(x) dx = I :f (x) dx + J'be(x) dx
wherea<c<b.

orjabf(x) dx = I:lf(x) dx +I:Zf(x) dx + .t

b
J- f(x)dxwherea<cyi<cy<...cn<h.
Cn

Generally this property is used when the integrand has two or more rules in the integration interval.

[P-4] I:f(x) dx = J'Oaf(a—x) dx .

Note :

This property can be used only when lower limit is zero. It is generally used for those complicated integrals whose
denominators are unchanged when x is replaced by a— x. With the help of above property following integrals can be
obtained-

(i) Iomf(sinx) dx = Ionlzf(cosx) dx
(ii) I Omf(tanx) dx = j Omf(cotx) dx

nl2 i i nl2 i
(iii) Io f(sin2x)sinx dx = .[o f(sin2x)cosx dx




) 1 1
(iv) I f(logx)dx = I  fllog(2-x)]ox

/2 sin™ x
V) I oo
0 sin"x+cos"x

/2 n
[ X e g
0 cos"x+sin" x
(i) I tan X =
1+tan x

/2 n
J’ -
0 1+cot"x

. n/2 1
(vii) j ————dx=
0 l+tan"x

n/2 1
R ———
0 1+cot"x

sec” X
(viii) J. —————dx=
sec” X +cosec"x

IW cosec"x dx= /4

0 cosec"x+sec” x

/4
(ix) I ~ log(L+tanx) dx = (w/8) log 2

n/2 n/2
(x) jo log cotx dx = IO logtanx dx =0

P51 [ f00x

0, if f(—x)=—f(x) i.e.if f(x)is odd
- Zj: f(x) dx, if f(—x)=Ff(x)i.e.if f(x)even

This property is generally used when integrand is either even or odd function of x.
[P-6]

Iza f(x)dx= ZI: f(x) dx, if f(2a—x)=f(x)
i 0 if f(2a—x) =—f(x)

It is generally used to make half the upper limit.

[P-7] Iff(x) =f(x +a), then

I;a £(x) dx :nIZf(x)dx




[P-8] I: f(x) dx = j: f(a-+b—x) dx

v(t)
[P-9] % _[ £0x) dx | =H () }y' (1) - {o(D)}¢" (V)
a(t)
Some Important Formulae
nl2 nl2

l. Ilogsinxdx: Ilogcosxdx:—(n/Z)log 2.
0 0

/2
11. J.sinm xcos" x dx
0

vy

2r(m+n+2)

2
Where T (n) is called Gamma function which satisfies the following properties

C(n+1)=nT(n)=n, T @) =1T (/2 =r
In place of gamma function, we can also use the following formula:

nl2
Isinm xcos" x dx
0
_ (m-)(m-3)....2orY)(n-(n-3)....Q2or1) x(1 or 7/2)
(Mm+n)(mM+n-2)....2o0r1)

It is important to note that we

(w/2) when both m and n are even.

I11. Walli’s formula :

/2 /2
(i) Isin”xdx: J.cos”xdx
0

=]
(SN

>
|

N

>
|

Summation of Series by Integration

multiply

For finding sum of an infinite series with the help of definite integration, following formula is used-

n-1 1
. ryl_
n'i"w;f(ﬁ)'ﬁ' !f(x) dx .

The following method is used to solve the questions on summation of series.

by




(i) After writing (r—1)™ or r" term of the series, express it in the form lf(%} . Therefore the given series will take the
n

form

(ii) Now writing _[in place of (Iim Z ) , X in place of (%J and dx in place of % we get the integral _[f(x) dx in place
nN—o0
of above series.

(iii) The lower limit of this integral

. r
= lim (—)
n—owo \ N r=0

where r = 0 is taken corresponding to first term of the series and upper limit

. r
= lim | —
n—ow \ N r=n-1i

where r = n — 1 is taken corresponding to the last term.




SOLVED EXAMPLES

1 2 TE2/4 .
sin .
Ex.1 J‘%dx is equal to- Ex.4 I ! &dx is equal to
$ 4x% +2x+3 s Vx
(A) - 1 log 3 (B) 1 log 3 (A) 2 B)1
2 2 (C) /4 (D) w2/8
(C)21log3 (D) None of these 1
Sol.  Letdx3+2x+3=t . 2(6x2+ 1)dx = dt sol.  Jx=t, o=
Limits —atx=0;t=3,atx=1;t=9 X
9 /2
1= (291 og e s 1=2 [sintdt=2(-cost)'?=2(0 + 1) = 2
12t 2 :
= % [log 9 —log 3] :% log 3 Ans. [A]
Ans.[B 2x+1, 0<x<1
LBl Ex5 If f(x) = 2+ =X , then the value of
Loy X“+2,1<x<2
Ex.2 Il 2 dx isequal to - )
LR [feax is-
T T T
(A) - B - (© — (D) 0
2 4 8 19 19
1 (A)—— (B) —
1 2% 3 3
Sol. I = 0 Il ( 2)2 dx
+(x
0 ©) 3 (D) None of these
1 -1,271 19
= > [tan™" x“15 ) L )
1 Sol. jf(x)dx = jf(x)dx + jf(x)dx
= > [tan? 1 —tant O] 0 0 1
1 2
Y = [@x+Ddx+ [(x+2)dx
214 8 0 1
Ans.[C] ) 5 2
= [x2 +x]0+{x—+2x:|
s Co
Ex.3 dx is equal to
> X —p_o+[RH 7)1
3 3 3
(A) 2(3/3-n) (B)23-n
2
© 56V3-m O Ans.[B]
/2
Sol.  Putx=2sect, then Ex.6 Ilog sin xdx is equal to-
nl/3
I = J itan;[ .2sec ttan t dt °
sec
0 (A) Zlog2 (B) — = log 2
/3 2 2
=2 |tan?t dt
.([ (C) glog 102 (D) *% |Og 102
nl/3
=2 2 t-1)dt = 2[tan t —t]3'3 2
z[(sec ) [tan t ] Sol. = Ilogsin x dx (1)
0

= 2[V3-n/3] = % (33 -7) Ans. [C]




Ex.7

Sol.

Ex.8

Sol.

nl2

I= Ilog cosxdx (by p —4) -(2)
0

nl2
= Ilog (sin x cosx) dx

_ “J/‘ZI (sm ZXJ
nl2 -
Ilog sin 2xdx—EIog 2

1 . s
= = |logsintdt ——1log 2,
2 g 2 g

O3

where t = 2x
1 /2 b T
=2= |logsintdt——log2=1- —log 2
2 -[ g 2 g 2 g

T
I=-— —log 2
= 5 0g
Ans.[B]

/2 o

J _de is equal to

5 VSinX ++/cosx
(A) /2 (B) n/4
©C) = (D) 2w

Using prop. P—4, we have

/2
| = I COSX

\/COSX ++/sin X

Adding it to given integral we have
/2

21= jdx = [x152= n/2

————dX

s =74 Ans.[B]
If f(x) is an odd function of x, then
nl2
jf(cos x)dx is equal to
-nl2
/2

(A) 0 (B) j f(cosx)dx
0

/2

©)2 jf(sin X) dx (D) ]Ef(cosx)dx
0 0

Here f(cos x) will be even function of x,

Ex.9

Sol.

Ex.10

Sol.

Ex.11

Sol.

nl/2 nl2

I = If(cosx)dx 2 jf(cosx)dx
-nt/2
/2

=2 jf(sin x) dx
0

Ans.[C]
The value of the integral

j(ax3 +bx+c)dx depend on-
4

(A)bandc (B)a,bandc

(CQonlyc (D)aandc

4 4
| = I(ax3+bx)dx+ chx
4 2

4
:o+2jcdx (by P -5)

= 2¢c[x]3=8c

Hence the value of | depends on c.

Ans.[C]
If f(x) = ﬂ , then If(x) dx equals-
1+sin?
(A) /4 (B) n/2
C)n (D)0
Since f (,X) :#S(—X)
1+sin“(n—Xx)
—X COSX
= ——" =—f(x
1+sin? x )
A jf(x)dx =0
Ans.[D]
/2
J.sin Zxcos® xdx equals-
0
(A)1 (B) 2/5
(C) 2/15 (D) 4/15

Using Walli’s formula, we get




Ex.12

Sol.

Ex.13

Sol.

Ex.14

| = __;g_.: .Ei

1
531 15
Ans.[C]

3n/4

¢

74 1+sin¢

(A) n(V2 - 1)
C)n(2-+2)

3n/4
¢

'= j 1+sing

/4

do equals-

do
3n/4
== | _ ¢
g 1Hsin (t—¢)

(by P-8)

-9

1+sin¢

3n/4
nl/4
3n/4 3n/4

2= | 1+§in¢d¢:7T J

nl4 nl4

do

(B) n(¥2 +1)
(D) None of these

(1)

()

1-sing
cos? ¢

dé

= [tan ¢ —sec ¢ I°%4* = 2m (V2 - 1)

l=n(v2 -1)
Ans.[A]
3n/4
is equal to-

1+cosx
n/4
(A) 2 B)-2
(©) 12 (D) -1/2
By property [P-8]

3n/4 dx 4 g

2 1+cosx(m—X) .

/41—cosx

Adding it with the given integral

3n/4 3n/4
T 2dx "

o= I 1—cos? x

nl4 nl4

=—2[cotx 74" = 4

n/
=1=2

/2
The value of jsin3 xdx is
0

(A)2/3  (B)3R2

(C) 0

=2 Icoseczxdx

Ans.[A]

(D) 4n/3

/2
Sol.  Wehavel = Isin3xdx :% 1
0

= 2/3.(Since n = 3 is odd).

Ans.[A]

n+2
n?+22

Ex.15 lim {”—”

1.
TR +....+—|is equal to-
n—o [ n°+1 n

n 1 n 1
A) —+=log2 B) ———=log 2
()429 ()429

(D) None of these

T 1
C) ——2log—
©) 5 21095

Sol. T, = =
n? +r?

n+r 1
n

Tl
.. given limit =I
o 1+X

1

ftan* x; + F Iog(1+x2)}
2 0

= %+% log 2
Ans.[A]
@ 3
Ex.16 ————dx is equal to-
_([(1_’_)(2)9/2
(A) 2/35 (B) 3/35
(C) 4/35 (D) None of these
Sol. Put x = tan t, then
n/2 3 n/2
I = j tangt sec?t dt = Jsin3tcos4tdt
o Sec’t 0
_ 231 _ 2
7531 35

Ans.[A]




o0

dx .
Ex.17 is equal to-
;'; 1+e* q
(A) log2-1 (B) log 2
(©) Iog 4-1 (D) —log 2

o0 —

Sol. j

O
=—[log1l-log2]=log?2

dx =— [Iog e +1)];O

Ans.[B]
™2 cosx —sin
Ex.18 _[ ————dxis equal to-
0 1+5sin X cosx
(A) 0 (B)1
(C) /2 (D) /4
Sol. Using P-4, given integral becomes
_“f cos(rt/2 - x) —sin (/2 —x)
5 1+sin(n/2-x)cos(rn/2—-Xx)
™2 sinx —COosX
0 1+cosx sin X
=21=0=1=0
Ans.[A]
Ex.19 I ongzx dx equals
o @L+x%)
(A) 0 (B) log 7
(C)51log 13 (D) None of these
Sol. Here
T xlogx j‘ xlogx ]9 xlogx o
1+x2)2 1+ x2 1+x2)2
0 0
=1 +1,

Putting x = % in second integrand

Ex.20

Sol.

Ex.21

Sol.

Ans.[A]
Ixsin“ x dx is equal to-
(A) 37/16 (B) 3n2/16
(C) 167/3 (D) 16733
I:Ixsin4xdx ..(1)
0
E j(n—x)sin“(n—x)dx
| = j(n—x)sin“xdx )
=n J.sin“ xdx
=2l=nxn _fsin“ xdx [from property P-6]
_ 31 n_3m
Sl=g 2= =2
42 2 16
Ans.[B]
2
Ilog x dx equals-
1
2
(A) 2log 2 (B) log (gj
4
(©) log (—j (D) None of these
e
2
= Il.log x dx equals

(Intetgrating by parts by taking 1 as a second
function)

21
= {x.log x}?— J‘(—.x)dx
1\X
=(2log2- 1log1)—[x]?
=(2log2-0)-(2-1)

__J- tlogzt =1, =log4 -loge =log (ﬂj
o (@+t%) ¢
=4l = 1 +1,=0 Ans.[C]




Ex.22

Sol.

Ex.23

Sol.

Ex.24

Sol.

n/2 osinx
—— dx equals-
! osinx | oCosx
(A) 2 B)n
T T
C — D) —
© 1 (D) 5
n/2 osinx

Zsinx + 2cosx
0

n/2 osin(n/2-x)

I = J - dx
sin(n/2-x) cos(m/2—x)
0 2 +2

2COSX

= J.Zcosx +25inx dx

X 1
j f(t)=x+ j tf(t)dt then f(1) is equal to-
0 X
1
A 5 (8)0

© 1 ©)—

O —) %

1
f(t)dt=x+jtf(t)dt

f(x) =1 + (0 — xf(x))
f(x) =1 —xf(x)
f(1) = 1- 1.f(x)

[diff. w.r.t. x ]

u 4l

f(1) = %

Ans.[A]

2
If f(3 — x) = f(x) then jxf (x) dx equals-
1
3% 37
* 3 {f(z—x)dx ®) 5 Jl‘f(x)dx

2

(€) % j f(x) dx (D) None of these
1

Letx=3-y

1
1= [B-y)f3-Y)(-dy)
2

Ex.25

Sol.

Ex.26

Sol.

2

= j(s—x)f(s—x)dx
1
2

= j (3—x)f (x) dx [~ (3 —X) = f(x)]
1

2
:3If(x)dxfl
1

3 2
=2 {f(x)dx

Ans.[B]

dx is equal to-

(B) /4
©o (D)1

d_x = dt then

1-x°

Putsinlx=t,

nl2
= Itsintdt:[t(—cost)]g’z + [sinx]3/?=1
0

Ans.[C]

nl4
The value of the integral J'
0

sin 0+ cos0
9+16sin 20

(A) log 3 (B) log 2

1 1
C) —log3 D) —log 2
()209 ()209

Here

/4 )
B sin 6+ coso

5 9+16(sin20+1-1)

_ ”./[4 sin @ +cos0
25-16/(1—sin 26)

0

n )
" sin0+cos0

16 5 (25/16)—(sin©@—cos6)®
1 T dt
(25/16)—t?

where (sind — cosB) =t
-1

1 1 G/4)+t]
=~ x o
16 2x5/4 | ° (5/4)-t],
1 147 1
= —|logl-log=—|= —log 3
40{ J 99/4} 20 9




Ans.[C]
/2
Ex.27 Jsin2 X c0s? X (sinx + cosx) dx is equal to-
-nt/2
(A) 2/15 (B) 4/15
(C) 2/5 (D) 8/15
/2 /2
Sol. | = Jsin3xcoszxdx+ Isinzxcos3xdx
-n/2 —n/2

(by P-5)
/2
=0+2 _[sinz x cos® x dx

=2. _};g_.: .fh
31 15
Ans.[B]

2a
Ex.28 J‘de is equal to-

0 f(x)+f(2a—x)

(A) a (B) —a

© 0 (D) None of these
Sol. Using P-4, given integral becomes

2 f(2a-x)

- !f(Zax)Jrf(x)

Adding it with the given integral, we get

2a
= jldxz2a:>|=a

Ans.[A]

3/2
Ex.29 I| xsin 7tx |dx is equal to
-1

4 3.1
A = (B) 2+ =
T T T
3 .1
(© —*t = (D) None of these
T T

Sol. Obviously
xsinmx,-1<x<1
—Xsinnx,1<x<3/2

|xsinnx|={

1 3/2
= stmnxdx+ j( X sin 7tx) dx
-1

3/2
=2 | xsin txdx — jxsin X dX

1
X
— 2 cosmx +—5|n X
T 0

3/2

1

i
2|
|: % 0STtX +—Sln TCX:|
-

o cosT Sln(37'c/2) cosm
2 n
:§+i2 Ans.[B]
T o
1007

Ex.30 The value of I«/l—cost dx is
0

(A) 10042 (B) 20042
(C) 5042 (D)0
100w
Sol.  1=42 j|sinx|dx
0

U
= 10042 I | sin x| dx
0

= 1002 jsin xdx =100+/2 [-cosx]}

= 200,/2 Ans.[B]

2n - 2n
sin .
Ex.31 jL dx (n e N) is equal to-
sin

2N x +cos?" x
(A) m? (B) 22
©) = (D) 2n
2n .
xsin 2" x
Sol. l= | ————dx
Isinz” X +cos?"
_ 2] @u-x)sin™@r-x)
sin?" x (2 —X) +cos?" (2 —X)
(By P-4)
I(Zn x)sin 2" dx
5 sin" x +cos?"
2n - 2n
Lotz om [t

2 sin" x+cos”"




nl2 . 2n

sin“" x
=>l=4n | ——————dx
E[ sin?" x +cos?" x
= 4n(n/4) = n2.
Ans.[A]
/2
Ex.32 W equals-

5 1+2sin X +cosx

(A) (1/2) log 3
(C) (4/3) log 3
Sol. Here

nl/2
| =

(B) log 3
(D) None of these

dx
2tan (x/2) +l—tan2(x/2)
1+tan?(x/2) 1+tan?(x/2)

01+2

/2

_ J~ sec?(x/2)

5 2{1+2tan(x/2)}
Let 1+ 2 tan (x/2) = t, then
sec? (x/2) dx = dt
1%t 1

I= = |==Z(logt)}
th 2(9)1

1
= =log 3
> g

Ans.[A]

2 sin 2x
Ex.33 j dx -

5 acos’ x+bsin? x

1 b 1 b
(A) Elog (Ej (B) baa log [g)

1 a 1 a
© Elog (Ej (D) baa log (B)

(1 )\ (b—a)2sin xcosx
Sol. 1= (b aj acos? x +bsin? x o
0

= bi [Iog(acos2 X +bsin? x)]gl2
—a

1

= (b_a) (log b —log a)
= L |Og [Ej
b-a a
Ans.[A]

Ex.34

Sol.

Ex.35

Sol.

/2
j(2 log sin x —log sin 2x) dx equals-
0

(A) mlog 2
(C) (n/2) log 2

(B) —m log 2
(D) — (n/2) log 2
/2
= J(Z log sin x —log 2sin x cosx) dx
0
/2
J(Z log sin x —log 2 —log sin x — log cosx) dx
0

/2 nl2 /2
= _[ log sin xdx — j log 2dx — Ilog cosx dx
0 0 0

=— (n/2) log 2. Ans.[D]

nl2 .
J XSIN XCOSX

——————dx equals-

5 Sin“ x+cos” x
2 2
T Y
A) — B) —
(A) g ()16
2 2
T T
C) — D) —
© ©) =

nl2 .
T J‘ SIN XCOSX

4

— dx
o Sin” X+cos” x

/2 .
25In X COS X

=T J'
s 2 2 P02 2
8 5 (sin“x)+(1-sin”x)

Assume sin?x =t
. 2sin x cos x dx = dt

T dt
== [ —
8 It2+(1—t)2

o dt
|l=—| ———
8 I2t2—2t+1




Ex. 36

Sol.

Sl= I—(sinx—cosx)dx+ I(sinx—cosx)dx

Ex.37

Sol.

[tan 2 (2sin? x —1)]2

= g [tan(1) — tan1(~1)]

Ans.[B]

nl2
J'l sin x —cosx | dx equals-
0

(A) 242 (B) 2(v2 +1)
(C) 2(2-1) (D)0
“+ |sin X — cos X|

—(sinx—cosx),0<x<mn/4
(sinx—cosx), t/d<x<m/2

nl4 nl2

0 nl4

[cosx +sin x]%'* + [—cosx —sin x]™2

U SO IS
7R TR

=22 2
Ans.[C]
X
I cost?dt
The value of lim 2 is-
x—0 X
(A) 0 B)1

©) 1 (D) None of these

X
Let f(x) = jcostzdt and g(x) = X,
0

then f(0) = g(0) =0

im 1) i FOO
0 g(x) -0 g(x)

2
. L. . c0sx“.1-co0s0.0
-. Given limit = lm —MM—
x—0 1

W(x) ‘V(X) d
j fdi= | pRUOL

sinced—
X o) 600

Ex.38

Sol.

Ex.39

Sol.

Ex.40

=Fy)w'(x) - f{(¢(X)¢’(X)}}

~.Given limit
=cos0=1. Ans.[B]

Ifn e Z, then

T
Ies'“zx cos®(2n+1)x dx -
0

A) -1 (B) 0
©) 1 (D) 1

Let f(x) = 5" % cos®(2n +1) x dx

= f(n—x) = e ) cos3(2n +1) (n— x) dx

02
= —eS" X cos®(2n +1) x

[~ (2n + 1) is odd]

=-1(x)

SobyP-8,1=0 Ans.[B]

u2 X+1 2 x-1 2 12
The value of _[ [(—j +(—j —2] dx
Xx-1 X+1
-1/2
equals-
(A) log (4/3)
(C) 4log (4/3)

(B) 2 log (4/3)
(D) -4 log (4/3)

Here
1/2
2 x+1 x-1 2
E j 2re 2o dx
S\ X1 x+1
1/2 1/2
= I jx dx=2j jx dx
3l X -1 ol X -1

1/2

-8 £1X_d;‘2 — 4iog 1-x3)}?

=—4log G) =4 log (gj Ans.[C]

1
fcot‘l(l— X +x%) dx equals-
0

T T
A) —+ log 2 B) ——log 2
()2 og ()2 og

(C) m—1log 2 (D) None of these




Sol. I —Itan 1(—jdx
1-X—X

:jtan—l x+x) )
0 1-x(@-x)
1

= _[[tan‘l X +tan (1 x)]dx
0

1 1
:Itan‘lxdx+jtan‘1(1—x)dx

1
=2 Itan L xdx [By prov. IV]

1

=2 {xtanl—1 log(1+ xz)}
2 0

T T
=2——log2=—-1log 2
4 g > g
Ans.[B]

nl4

Ex.41 J(\/tan X ++/cotx) dx is equal to-
0

(A) n/2 (B) n/\2

(C) —n /2 (D) -/ 2
Sol. Putting tan x = t2, then
2tdt

1+t4

sec2xdx =2tdt=dx =

1
1) 2t dt
= t+=
j( t]1+t4

0

dt

_Zit2+1 J‘1+1/t2

0t4+1 t% +1/t%

ZI d(t-1/1)
d(t-1/1)%+2
1

-2 {“"” ﬁ(t‘%ﬂo

= /2 [tan?0 — tan ! (~o0)]
=2 (n/2) =/ J2

Ans.[B]

X
Ex.42 Ifg(x) = jcos“ tdt, then g(x + ) is equal to-

(B) 9(x) - g(n)
(D) 9()/g(m)

(A) g(x) + g(m)
(€) 9(x) 9(m)

T+X

Sol. g(x+m)= Jcos4 tdt
0

T+X

Icos tdt + J'cos tdt
[by P-3]
= Icos4tdt+|2
0

Now in I, putt= =+ 6, then

X
2:_[0054(n+6)d6
X X
:J‘cos4 0do = J‘cos4 tdt
0 0

T X
Lgx+m)= jcos4 tdt +J‘cos4 tdt

=9(x) +9(n) Ans.[A]

n/2
COSX
Ex.43 J is equal to-

7n,21+e
(A) 0 (B)2
©1 (D) None of these
0 nl2
Sol. 1= | Sgee [ LKy
1+e* 1+e*

—n/2

S cosy ™2 cosx

- I -y dy + I X
,1te o 1+e

(putting X = -y in first integral)

?e¥ cosy ™2 cosx
= j dy + j " dx

0

1+¢Y l1+e
2 X cosx “/2 COSX
= j dx + J. dx
o l+e” 1+¢*
“j-z (e* +1)cosx
1+e*
n/Z
jcosxdx = [sinx]3'?=1
0
Ans.[C]
tsin x —x2
Ex.44 I dx is equal to-
3-|x|
sin x
(A)0 G >2j
t —2x2 sinx —x?2
(©) j dx (D)2 j 220 dx
03— 1x] o 3—Ix]
1 2

Sol. I= J‘-—dx
1




Ex.45

Sol.

[ SN Xx is an odd and X
3—|x]| 3—| x|

function]

is an even

-5 2/3
je(x+5)2dx +3 Ieg(x‘2’3)2dx is equal to-
-4 1/3

(A) e° (B) e*

(C) 3¢? (D)o
Putting x = —t —4 in first integral and

t 1. .
X =—+=in second integral
3 3
-5 1 1
1= je(x+5)2dx =- Ie(‘t+1)2dt =- Ie(“l)zdt
-4 0 0
2/3

|2: 3 J‘eg(x—Z/s)de
1/3

Ex.46

Sol.

1 1
=3 J‘eg(t/3—1/3)2dt - J'e(t—l)zdt
0 0
S=1+1,=0.
Let f be a positive function. If
k

l,= j xF{x(1— x)}dx

1-k

Ans.[D]

k
I, = jf[x (1-x)]dx
1-k

where 2k—1> 0, then the value of I, /1, is equal to-
(A)2 (B) k

)12 (D)1

Using property P — 8, we have

k
l,= I(k+1—k—x)f[(k+1—k—x)x
1-k
(1- k-1+ k + x)]dx

k
[@=x)f1a-x) (1o
1-k

k k
j fIx(L—x)]dx — j xF[x (L—x)]dx
1-k —k

1
=hL-1

=2, =1, .. I'—l: %
2
Ans.[C]




