DEFINITE INTEGRATION

EXERCISE - 01

11.

[ =|(x+1)e"/nxdx

._.o_,m

e

= J.[Xﬂnx +/nx +1 —1]e*dx

| N

= J‘[xﬂnx—i- /nx +1]e*dx — J.exdx
1 fix) (=) 1

=[xlnxe’]; —[e*] =ee® —e® +e

(1 + cos® x)(ax? + bx + c)dx

ot—

(1 + cos® x)(ax? + bx + c)dx +

(1 + cos® x)(@ax? + bx +¢) dx

—_— ot——ﬁu

(1 + cos® x)(ax? +bx +¢)dx =0

._n_,m

since 1 + cos® x is always positive

b

= If(x)dx=0 (b > a)

means f(x) is positive in some portion and negative
in some portion from a to b

. ax? + bx + c is positive and negative in (1, 2)
. ax? + bx + ¢ has a root in (1, 2)

Let x = tanf = dx = sec?0 dO

n/2 n/2
a1= | Otan6 0 _ [ 85in® cos6 do
0

2
s sec” 0

n/2

= j 0sin20d0
1 20 20 7*
_|: 9COS +J‘COS d9:| :E
2 2 2 ., 8

5 }dx
X)

4
J- (—x) _ X
X =
> og2 x£n2(log2 x)? [logzx
f(x) fi(x)

T{ 1
»| log, x fnZ(log2

12.

17.

22.

25.

CHECK YOUR GRASP
sinx
Flx)=| —dx
3 . 2
Now Izj.sm de [put 2x = {]
1 X
t
f 2t = FS - F6) - F2)
(x +2)
I =]l .
£2X2—10x+53 S ()
3 2
O R (s "
J2(5-x7 -10(5-x)+53
3
£2x2 1ox+53 AU (i)
add(i) & (ii)
21:J-(x+22) +(7 —x)?
x“—-10x+53
3
=Idx=1 n1=1/2
2
On differentiating both sides
If ®]? f'x) = cosnx — mx sinmx
foerfo=-r L (i)

3 1)
t
Also l:;} =XCOSTX —

0
fOP=-27 = f(9=-3
from (i) & (ii)
f'9 =-1/9

nn+V 2 nn+V
2cos” x
J- dx = j | cosx| dx
0 2 0

nn+V

—j|cosx|dx+ j | cosx| dx

:nI| cosx| dx+f| cosx| dx
0 0
n/2

v
=2n+ | cosxdx — J cosxdx =2n + 2 - sin V
Y




t—.»—A

1
I dx
01+x )1 +2x) 5 1+2x 1+x

3
= /n(1 +2x) — n(l + x)|:) =3 —n2 = n>

1 1
= f(x)= = f(2)=——
1+x* V17 b 5
34. Using j fix)dx = j fla +b-x)dx
S n a a
32, lm) ———
n—mrgl:(n+r)(n +2r) L=1L-1
) ] L2l =,
= lirrloz 5 L 1
N1 2 [1 " rj[l n rj hence 1"77%5
n n
EXERCISE - 02 BRAIN TEASERS
h 1
2. I 1 +x*)"dx " d( _) "
Z'; 0 1 +X72 =J- X X :J‘ dt
N 2 :£2 1 7dX . 1232 Jt2 49
= - et +—+ -
(A +x%) .x]o+nb|.1+x2)n+1 dx X <2 X < +
=27 4194 J.Ll)ll :2 tan’ll
+1)™ 3 3o
2u =
L =27 +2n[l —1 ] e /3
ze'*
2nl =27+ (2n-1)1 —dz
n+l n 8. im
Now put n =1 o .
put e? = sinO
1 /2 . n/2
_ fn(sin 0)(—cos 0)dO
21 =21+ = 5+t dx = (tan™" x) [=- /nsin0do
2 1 2 ;‘;1—%)(2 }[ \/1—sin26 '([
1 Y —T
I =—+— = —
2 4 ) 2 /n2
5 b 3 n/4
3. Let f(x) Za%'ir%'ircx 9. I (cos2x)*'? cos xdx
It is continuous & differentiable everywhere n/i
3a+5b+15 /2
Now f(0) = 0, f(1) = =7 ——=0 = [ -2ein" 0" cosxax
and f(-1) = 0 put /2 sinx =t = cosx dx = dt/ /2
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 \/—J. t*)%/%dt
n(-1,1)
. 2 Now let t = sinf = dt = cosO dO
X dax n/2
4. :J‘ﬁ _ 1 4 _ 37I
1 [=—— | cos” 6d6 =
0 X +7x° + \/5 Z[ 16\/5
Putlejd){:_—zldt 1 n n
t t 10. I= I (x + r)z dx
11 0 1=l k=1 Xt
£t . d N
v __,[ :,[ 7 2 )=t = dx =dt
wl+t12+1 SX+7x°+1 Let fﬂr (x+71) Z;‘x+ X
vV =u n(n+1)
a1 ) 1= [ e'dt=[e'Tn"
Hence 2u= JL—) X In(n!)
x'+7x% +1 =(m+ 1) -nl=nnl



2
11. Given Jex dx=a
1

Now [= J-l fnx dx= X\/m] J.

2x an

T dx 2 2
Let [, :[2 (—an [Put x =e = dx =e 2tdt]

2

2 e 2 tz
_ !Z.thtzjl‘e dt=a

[=2e*-e-a

/
=J~ mZXdX J- sin2x dx
X 5 T/2-x
n/2 . 2 . n/
_ J- stxdX J~ stxd _a J~ sin2x
o X o X 0 X
nl sint
== dt [Put 2x = {]
31

14, 1o [ Snx_cosx g X
)
EXERCISE - 03 MISCELLANEOUS TYPE QUESTIONS

1
2. Let I, =[(fmx)dx

0

1
= [x(ﬁnx)"]}) - nJ‘(Enx)m1 dx

0

1
=0 —n[x(/nx)"" +nn lj.ﬁnxnzdx
0

L=C1n0-1) .. 1
=(-1)" n!
Match the column :
Lol ()
| 3 (14 =x)°]+[x"]
10 [(14_x)2]
- lm X e (i)
add (i) & (ii)
10
2l = de
= 24} =6=>1=3
2 0 )
(B) I'de = I(—l)dx+j(1)dx -1
50X J )

1 1
(D) 5050J\/x200dx =5050 X2'[| x'% | dx
- 0

1
=5050 x 2jx1°0 dx

101

~10100x| % 1
101

1
:| =100=—
0

o

So=——0
100

Assertion & Reason :
2. Statement-1 :

T

I= Ix tan x cos® xdx Q)
0
T

I= I(n—x)tanxcosB xdx
0

(i) + (i)

T
2] = nItan x.cos® xdx
0

g
T
[ = —I tan x cos® xdx (true)
0
Statement-2 :

b
Izjxf(x)dx

{ffl@a+tb-x =




f®>0inx € [0, 3) and

+b
1=a2 [ £ (x)dx f®<O0inxe (@37
a : g(x) is increasing in [0, 3] and
Hence Statement-2 false g(x) is decreasing in [3, 7]

maximum value of g(x) occurs at x = 3

3
= j fit)dt
0

) a+b
butif f (a+b =) # f (X, then 122 [£(x)

4. flx) = -x2+x+1

B 1 2 3
filx) =1 - 2x :jl.dt+j(2t—1)dt+j(3t+9)dt
0 1

1
f'(x)>0:1—2x>0:x<§
3

1 2 2
fx)<0=>1-2x<0=x> > :1+(t2—t)1 +(9t—3%j
) ’
27
=1+(4—2—O)+(27———18+6)
A . 2
/ 1'/2 N\ 2. g(x) start decreasing from x = 3
4 3 4
=[£@dt=[f(dt+[f(t)dt
0 0 3

1 1
= f(x) is increasing in (0, —) and decreasing in (=, 1) 4
2 4 9 3t2
+ [(-3t+9)dt = SH ot -
3

l\'>|©

Now g(x) = max {f(t) ; 0 <t < x} 5

x—x*+1 OSXSl 2+(36_24_27+£j -3
- 2 2 2
i leSl X
el Now, gi) = [ fitdt
1 1/2

Jatdx = [ (e 1)ax + [ 5/adx =22 °
= X —X X X =——
) 24

0 1/2

4 X
= [f(D)dt+ [ £ (D)dt 0<x<6
0 4

5. Jw (sinmx.sinnx)dx =0 if m # n

-7

and J:ﬂ (sinmx.sinnx)dx =7 if m = n =3+£(—3)dt:3—3(X_4):15_3X

~a=cos0=1andb = cosn= -1 gk)=0 = 156-3x=0 = x=5
a+b=0 wich lies in [0, 6]
3. g(x) becomes zero at x = 5

6. Statement-1 :
g(x) will be negative in (5, 7)

1 1
Put x = T = dx= _t_zdt Comprehension # 3 :
1/3
[=— I tcosec 99[l—thdt 0.3
3 t t?
3 !
=— I %cosec99 (t—%jdt 2 i
1/3 wo\ : /104’
I=1 = 2=0 = 1=0 Ao N
Comprehension # 1 : f=x2-4x+3
r f(x) = x €0, 4
1. gt =[f(t)dt max 10, 4]
.(),Of() £ x2—4x+3 x€l0,2)
g X X min _1 X € [2’ 4]

From the graph it is clear that

1\3|©



X —4x+6 0<x <2
2
_3_1:1 2<x<4
Now, g(x)=| 2
—X+5+x-4=1 4 <x<5b
tan(tan1(6IXD:6—x x>5
X —4x+6 0<x<2
2
gx) = |1 2<x<5
6 —x x>5

1. [a)dx=5-2=3
2

XZ

2. jg
0
h'(x) = g(x?) . 2x
gx?) = 0 at x =,/
h) <0in (V6,71 N\

and hence h(x) is decreasing

s8R0 (9 fmm)
’ x—4 In(cos(4 — x)) 0

g'(x)
(sin (4- x))

;
a1

cos(4 —x)

g'(x) 0
= lim ——— — from
x—4 tan (4 X) 0

EXERCISE - 04[A]

CONCEPTUAL SUBJECTIVE EXERCISE

2 1 V2 V3 2
5. (a) I[xz]dX=IO.dx+de+J2.dx+3jdx
0 0 1 Jz N

—5ff

j[cos x]dx = BCTSdX-i-ZCTZdX-i-CTIdX-f— j 0.dx
cos3 cos2 cosl

—cosl+cos2+cosS+3

j~x4(1—x)4 dx_jx4[(1+x) 2x* |
d 1+x? 1+x°

0

1 1 6
_ (.4 2 _ 5 X
_lx (1 +x%)dx 4_([)( dx+4£1+x2d

5 7Tt 6 1
B N R +4J' —dxz .
5 7], 6 |, s1+x

1, 9 4 2
(x“+1)(x" +1—-x7)
4'[ 1+x°

0

T e ~4[tan"x] +4 1,1
57 6 o573

n/2 .
asinx +bcosx
1= j d

————dx
0 sin(2+xj

J asmx-i—bcosxd )

o sinx+cosx 7 (1)

_ ®acosx +bsinx

= J ..... (2)
5 cosx+sinx

add.(1) & (2)

1
1-x dx
12. (a) I= .
;[14—)( \/x+x2+x3

1 2)
_b[x +2x+1\/x+x +x3
)
—-11d
°(x+1+2)\/x+1+1
X X
1 1
Putx+ — +1=1¢1 > 1——2 dx =2tdt
X X
T _otdt T
(2 + 1)t st
_j‘SIH \/7

X —x+1

r
3

= 2ltan™ t; =

[a—

14.

Add. (i) and (ii)

1 . -1 . -1

sin X +sin” V1 -x

21= | g dx
d X —x+1

1
T
21 ==
- 2£(x—1/2)2+(£/2)2

:>I:7t

[tan1 Zx_l} = n
443 V3 63




16.

18.

. LT
Xsin2xsin| —cosx
2

IZ! 2X —T

dx

then,

(T —x)sin2(m — x)sin [gcos(n - x)j

I= dx

2(n—x)—m

Ot

(m—x)sin2xsin (ncos xj
2
dx

O3

T—2X

(x — ) sin2x sin (gcos xj

dx
2X—T

O3

add equation (i) & (ii)

T
2] = _[sin 2xsin (Ecos xjdx
0 2

. LT
SIN X COS X Sin ECOS x |dx

O 3

T . 2
Put ECOSX =t = sin xdx = —=dt

e
Tc/2 4 n/2
=—— I smtdt = I tsin tdt
T e [L—y)
4 n/2
= I=— I tsmtdt——[—tcost+smtI
7t -n/2
4
:—2><2=i2
o T

2
Lﬁ«/zx _ox® +1 _J 4\/2)( _ox® +1
Let x? =t = xdx = dt/2

C 1 (t=1)dt
2722t -2t +1
17 t-1 N |
:_j - dt =1J‘ £ g4
21 3 2 1 2 2
2=+ 1 g %, 1
tot T
1, 2 2
Let 2——+—5=2" = | 773 | dt = 2zdz
t t t
5/4 5/4
e 1y LU
23 \/Z;2 2 8 Vv
:(1000)9_m:125
Y 8

3
,_‘._.m

e

n™xdx =[xn"x]° - mj.fn"”lx.%dx
1

2+x 12—%—)(
1§ dx 1
—_< <
3 £2+X2 5 e (1)
1 % dx 1
—< <=
- !2“2 s e 2)
add (1) & (2)
13
2 6

sin? x

(@) f(x) J- smledt+ I coslfdt

Put t = sin? 6 in [* mtegral and t = cos®¢
in the second integral

then f(x jesmzede j¢sm2¢d¢

n/2
n/2

_jesmzede+ j 0sin20d0

n/2

- jesmzede _r
4

n
1/n
b =]im[1 234 i, nj
e NNNN.. n

= (nP =lim l[log [lj +log [EJ +.....log [ED
n—90 n n n

1
=lim — Zlog— =I Inxdx = [x/nx - x]})
0

n—0 n?y

=0 -1) - lxlg(l) (x¢nx) + 0
Inx 1/x
=—1-1li =-1-lim—————
,}E&l/x 0 (=1 / x%)
=—1—lirr(1)x=—1+0=—1
= f(np =-1
P=el = 1/e



EXERCISE - 04 [B]

BRAIN STORMING SUBJECTIVE EXERCISE

—(a+b)x + nab}

j-x“fl hx? —=2x? +n(a +b)x
" (x +a)’(x +b)?

"Th(x +a)x +b)—x(2x +a+b)}

Il
[ S——C

5 dx
(x +a)’(x +b)
b n— b _n
I _Ix(x+£21+x+k2))dx
J (x +a)( x+b (x+a)*(x+b)

b n
J.( ]dx
" (x +a)(x +b)

b
_ Xn B bn—l _an—l
(x+a)x+b) | 2(a+b)

5 ) 2/3 ofe-tf
I=Ie‘x+5)dx+3 J-e ¥ dx
% 173

-5
Let I, = .[e(”s)zdx

-4
1

= (- 5+ 4) Je

0

_ _ 2
(-5+4)x-4+5) 4

b 1
{using property If(x)dx =(b- a)jf((b —a)x +a)dx }
a 0

= J‘e(H)zdx

0

2 9(x-2/3)
(21 Ak
“373)!°

where I = [ + 3I,
=1 +3(-1/3) =0
I1=0

1
“ ko 1+ [It+k]dt

0

x?+ 2x +1

1
(x + 1)2=(k + 1) + j|t+k|dt
0

Ifk>-1 RHS. >0

so there will be two real and distinct roots for

10.

k>-1
Ifk<-1
1
x+12=k+1- J(t+k)dt
0
(x+1)2=1/2

so there will have two real and distinct roots for k
<-1

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

= (x—1)e*[

—j‘exdx =92 _¢
0

[[=-1-2(2-¢=2e-5
[,=1-3.(2¢e-5) =16 - 6e

son=3

1

1
flx) = x +x[y*f(y)dy +x* [ vi(y)dy
0

0

1

1
=x(1+ Iyzf(y)dy) + xz(fyf(y)dy)
0

0

= {(x) is a quadratic expression of the form ax + bx?

1
where a=1+ Iyzf(y)dy
0

1

=1+ [v*(ay+by’)dy

0

a b
a=1+—+—
4 5
= 15a - 4b = 20 ()

1 1
and b=[vily)dy = [ylay +by*)dy
0 0



b=242 L op _4a-o0 (i)
3 43 a=-uv .. 11

from (i) and (ii)

180 80
a=—" p= oo

119 119

f(x) = 80x? +180x
50 119

11. un={x 1-x}"

du, =n{xl-x)""'{1-2x}
X

ddu“ =nu, _, —2nxu,_,
X

d*u

dxzn =n(n-1u, ,{1-2x}

- 2n{u_, +x. (n-1)u_,{1-2x}}
= n(n-1)u_ _,-2xn(n-1)u_,
-2n.u_,-x2n(n-1)(1-2x)u_,
-2nx(n-1)u_,{1+1-2x} - 2n u_,
=n(n-1)u_, - 4nx(1-xju_, (n-1) = 2n u__
n(n-1)u_, - 2nu_, {2n -1}

= n(n-1)u_,

1

1
— X
v, —Ie u, dx
0

Il
& apply by parts twice

1
13. (a) J-x"‘(l—x)"dx
0l

_ o)yt 1
= | =" (d=x) +—= J.xm’l(l —x)"dx
n+l | n+l

0

1
— MJ‘XH’PZ (1 _ X)n+2 dX
0

(n+1)n+2)

B m(m-—1)....... 1 [m|n
S+l +2)..... (n+m+1) |m+n+1

1-x=C,-C, x+Cx* ... +(-1)"C x"
X" Lx)"=(Cx ' =C x"+Cx™! +..(-1)" C x*")(1-x)
=Cx ' =-Cxr+ Cx 1+ (-1 Cx* 1)
- (Cx" = Cx™ + Cx™ + ... (=1)» C x*)
1
jxmwl—xr“dx
0
COXn B C1Xn+l . CZXn+2 B ( 1)nCnX2n 1
| n n+1 n+2 7 2n X
~ COXn+1 ~ C1Xn+2 N C2Xn+3 B N (_1)nCnX2n+1 1
n+1 n+2 n+3 2n+1 X
G G + € +....(_1) €,
n n+l n+2 2n
Lo & + <, +...(-1) G
n+l n+2 n+3 2n+1
_ C, _ C, 4 C, i
nn+1) (+1)n+2) n+2)(n+3)
upto (n + 1) terms
1
J‘anl (1 X)n+1 dX
0
put x = sin?0 = dx = 2sin® cos6 dO
1 n/2

J‘x"’1 1-x)""dx = I sin®" % 0 cos™ " B(2 sin O cos 0)dO

0 0

n/2
=2I§¥ﬂ9w¥M9%
0

21"(2“_1 +1]r(2n+3+1j
2 2

2F(2n—1+§n+3+2j

_I'n)(n+1) [n-1n+1
I'(2n+2) 2n+1




EXERCISE - 05 [A] JEE-[MAIN] : PREVIOUS YEAR QUESTIONS

T 10n T n 2
. 1r 2 I 1 r
3. =J" d+j~ d—J.' d im > = Lsec? T L
| sinx | dx | sinx|dx — || sinx| dx nl_rﬂozn rlsec 2 Put - dx ; - X
0 T 0 r=1
10m lower limit x = L
J.Ismxldx J‘Ismxldx n
0 r=1 x = 1/n
T T T n—»> © x =0
= IOIlsinX|dx—j|sinx|dx=9j|sinx|dx r=n % =1
B =18 i
= stec x2dx
N
0
4. I[x ]dx—j[x Jdx + I [x Jdx
0 Put x?2=1t ; 2xdx = dt ; xdx = —
1 N x=0,t=0
:Ide+J-dx:[x]1/§:\/§—1 x=1t=1
11. fy)=¢e’ gly)=y;9y>0 11
2
¢ = —.[sec tdt
2
and F) = | ft=v)av)dy
1 1
0
t t = E (tan t)é = 5 tan 1
= J.et*yydy ZetJ-efyydy = ef[-ye? - eVt 19. for 0 <x <1, x%2 > x3 and
0 0 for 1 <x <2, x3 > x?
— ottt -t _ _ - it _
elfte™ + e 0-1]=¢e"' - (1 +1) for0 < x < 1, ox? 5 ox3 04
o f(a) for 1 <x <2, 2x% ¢ ox®
17. f(x) - . I = j xalx(1 — x)]dx
l+e 1 1 2 2
f(-a) 2 3 2 3
" jzx dx>I2X dx and sz dx<IZX dx
L= | alx(1-x)dx
fCa) [[>L and [, <],
f(a) = e — f(a) - e _ 21. Putting - x for x
l+e l+e r ) n
w f(@) + f(-a) = 1 [ J‘ cos” x (Cdx) _ J‘ cos"x 4
l+a 1+a™™
f(a)
2l= J. xgx(1 —x)}dx + .[ {f(a) + f(—a) — x Jag(1 dx T
f(-a f(-a = Icoszx[ 1 + 1 ]dx
(-a) (-a) [+1= 1+a* 1aa>*
f(a) -
o - | abll—xdx _ " x
! f(Ca) 2 = J‘ cos? xdx = 2I = ZJ- cos? xdx
 f(a) + f(-a) = 1 0
2l =1, J. (1+ cos2x)d
Iy 0
T =2
L { sinZX}n
21 = X + 2
n 2 0
lim z%seczr— .
poel g n 21=n$l=§



25.

26.

28.

29.

2 3 a

- jl.f (x)dx + jz.f (w)dx + ...+ j [alf (x)dx 32.
1 2 [a]

= [f(2) - f(1)] + 2[f(3) - f(2)] + ..... + [a] [f(a)]

= [a] f(a) - {f(1) + f(2) + ..... + fla]}
F(x) = f(x)*{(1/x) put x = e

Fle) = J'lo—gtdu J' logt 4
11+t 1 1+t

1 dt (—1)
lett=— = — =|—"%
z dz

_ J‘ Int dt+J. Inl/z (_—21sz
1(1+t) 1(1+1/z) z

33.
b b
by property Jf(x)dx :If(t)dt
¢ Int ¢ Int ]
dt + nt, _2
-!‘(1+t) I 1+t _[ dt
Now
sin X
sin x < x = T < \/;
1 1
J.ﬂdx < J‘«/; dx
0 \/; 0
2 3.2 4
[ < [3 } 34.
I< %
3
cos x <1
) 1 1 1
COS X COs X 1
— dx —dx
x<x:>‘(|;\/; <£& <[2\/;J<2
J <2
I = J‘[cotx]dx ....... (1)
0
= J.[cot(n—x)]dx = J-[—cotx]dx ...... (2)
0 0
add (1) & (2)
= I[cotx]+[—cotx]dx vox] [x] = -1

0

- J.—ldx:—[x]n R
0 ° 2

J.x[xz]dx

0

1 V2 15
J-de + J-de + IZxdx
0 1 )
X2\/§ 215
|:?:|1 +|:X :|\/§
(g—lj+(225—2)
2 2

1 1 3
—_t — ==

2 4 4

Q.
=
Il
O e ¢
(@]
[e)
»
S
—+
Q.
—+

cos4tdt

o

X X+T

= jcos4tdt + J. cos4tdt
0 X

= .[cos4tdt +
0

cos4tdt = g(x) + g(m)

O ey 3

Because g(n) = 0 so g(x) - g(n) is also
correct Ans.
/3
dx
Statement-] : = | ———
/61+\/tanx

n/2

= Jeosx 4o 1
J- ¢ Vsinx +\/cosx (1)

b b
use J.f(x)dx - J‘f(a +b—x)dx

- J‘ v/sin xdx
n/G\/cosx ++/sin x

So Statement-I is false.

and statement-II is true as it is property.



EXERCISE - 05 [B] JEE-[ADVANCED] : PREVIOUS YEAR QUESTIONS

6. Given that f(x) is an even function, then to prove

9. Letl = I feosxd {2 sin (lcos Xj +3cos (lcos XJ:| sin x dx
n/2 n/4 2 2
I f(cos 2x)cos xdx =\/§J. f(sin 2x) cos x dx
0 0

n/2
Let [= Jf(cost)cosxdx ....(1)

0

n 1
/2 |cos x| ) :
_ J- f{cosZ[%—x}}cos[%—x}dx +Joe 3cos(2cosxjsmxdx

0

= J‘ne‘c"SX'Z sin (lcos x]sin xdx
0 2

=L+

{Using .[f(x)dx _ If(a —x)dx} Now using the property that
0 2a
e jo f(x)dx = 0 if f(2a - x) = - f(x)
= I f(—cos 2x)sin xdx
0 a
n2 =2|f(x)d if f(2a - x) = f
I= J. f(cos2x)sinxdx 2) ?[ (x)dx it (22 - x) )
[As f(x) is an even function] We get, I, =0
adding two values of I in (1) and (2) we get
n/2 1
m/2 and I, =ZI e'co“Bcos(—cos xj sin x dx
2] = J. f(cos 2x)(sin x + cos x)dx 0 2
i 1 x
g ‘([ cos2x) [ sinx + — \/5 cosx |dx = 6.[0 & e“** cos [%cos xj sin x dx
n/2 Put cos x =t = - sin x dx = dt, we get
=£ I (cos2x)cos(x —m/ 4)dx
0

t
or I, =6"-letcos—dt
Letx -n/4=t = dx=dt 0 2

. 1 t, 10 t
! —E_T;[4f[c052(t +m/4) costdx 1, = 6[(e' cosg)é +§J'O etsingdt]
1 n/4
=— f[-sin2t]costdt 1
\/5—1'["-/4 = 6{e cos(1/2)-1 +l{(et sint/2)}) —l_[et cost/2dtH
n/4 2 2 0
=% _f f(sin2t)cost dt
2 —n/4 1 1 11
[ fis an even function] I, =6| ecos 2 -1 +§ esm(l/Z)—E.gIZ
2 n/4
=— | f(sin2t)costdt
\/5 '([ 12+%12=6[ecos(1/2)+%esin(1/2)—1}
[ fis an even function]
n/4
= «/§f f(sin2x)cosxdx = R H.S. =1, :%{ecos(1/2)+%esin(%j—l}
0
0
8. (b) 1= [[x"+3x"+3x+3+(x+1)cos(x + Ldx . (2_0)
- 10. J. sinxdx = 2 (sinO + sing+251ngj
4 2 0 0
_{XI+XS +3%+3x +(x+1)sin(x +1) + cos(x +1)
- =g(1 ++/2)

-4



11.

12.

f'x) <0, vx € (a, b), for c € (a, b)

13.

c—a b-c

(f(a) +f(c) + (f(b) +f(c))

F'(c)= %(b —a)f"(c)<0

[~ f"(x)<0,Vx €(a,b)andb > a]

". F(c) is max. at the point (c, f(c)) where

f(b) — f(a))

F'(c) = 0 = f'(¢) =( b-a

j f(x)dx — g(f(a +h)+f(a)

Lig}) - h® =0

fla+h)- %[f(a) +f(a+h) - g(f (a+h))

= lim 5 =0
h—0 3h

[Using L'Hospital rule]

lf(a—i—h)—lf(a)—hf'(a+h)
= lim 2 2 5 2 =0
h—0 3h
lf'(a—i—h)—lf'(a+h)—hf"(a+h)
= lim 2 2 2 =0
h—0 6h
[Using L' Hospital rule]
—f"a+h
3}}%%:0: f'x) =0, v aeR

= f(x) must be of max. degree 1

17.

1 1
Let 1=j(1—x5°)1°°dx and I'=j(1—x50)101dx
0 0
1
Then, 1'=j1.(1-

0

X50 )101 dX — (X(l _

X50)101 )(1)
1

+101j50x50 (1 —x°°)19 dx
0

_ X50 )100 dX

1
= 5050jx50(1
0

(1 _ X50 )100 dX

~I'= 5050j. —x%

100 dX

:>50501—1'—5o5oj
+5050j— 1 —x)1dx

= 5050] 50)101 4y = 5050 I'

=50501=50511"=> 5050% =5051

1n
S =

! n1«11+/+k/

1
S <I
n 0X2+X+1

(. the function is decreasing)

T
Sn<3\/§
NowT -S =1- — -

own n Sn n n 3

=>T >S5S + %

T
as Sn<% SOTV%



18.

19.

20.

21.

VTGP de = [ o<x<1
0 0

differentiating both the sides & squreing

= 1-('®) /)

= sin! f x) =x + ¢
fO=0

= f X =sinx = -

1 1
- ilg)egmrls)d

JTE sinnx
I, = _n(l +nx)sinx dx

dx

T X s
I 7" sinnx
_ﬂ(l +nx)sinx

J‘ Sll’l nx

sin x

-7

o1 - j‘-sin(r.]+2)xdx
sin x

(i)

1) = Icos(n+1)x;0 = 1

n+2

10 10 T .
31, =10 Y1, - 170 [y
m=1 m=1

7 sinx
Put n = 1 in equation (i)
= sin xdx
o, - [[——— -2=n

1 -© sinX

[ =mn

10
>l =10m

f )

O e %

f'ix) = f(x) = f(x) = k.e

From (i) f(0) = 0

=1f0) =ke’” = k=0 =1f(x) =0
Applying L-Hospital rule,

]-tfn(l +t)dt x/n(l +x)
1 At
t*+4 4
lim 2 Al = lim —% +4
x—0 XS x—0 3X2
/n(1 +x) 1
= lim ————=—

-0 3x(x? +4) 12

2=f2 —_— =1
TR

sin x < x for x € [0, 1]

:In

22.

23.

24.

dx

x+1)1

:.1([1+x xdx .[4xdx+4J‘ T3

L(x? +1) —=3x?%(1+x? 1
=l+1—4.l+4j( ) 2( ) x4
5 7 6 0 1+x d
=£—3+4j (x" +2x* +1)dx - 12j 2dx —m
35
E—g+4 l+2+1 -4-n
35 3 5 3
12 2 52 n—g—
35 3 15 7
) &} when -9 <x<-8; -7<x<-6,........
X) =
1-{} when -10<x<-9;-8<x<-7,......

Since f(x) & cosmx both are periodic functions hav-
ing period 2.

10><Tc2

1
[I (1 - {x)cosmxdx + J {xJcos nxdxj
0 1

1 2
n? [I (I —x)cos TCXdX-i-.[ X — 1)cosnxdxj
0 1

1 2 2
= U cos Txdx — Jcos mxdx + Ix cosTxdx — J X COS Tcxdx]
0 1 1 0

= [1=4

x) = 2 +IVt4+1dt
0

e fi(x)—e(x) =vx* +1
= f(x) - f(x) =e*Vx* +1

d X
= d—i:y+e Vx'+1 (say)

considering y = f(x). so that x = f'(y)

for x = 0 = f(x) = 2ie y=2
= f2)=0
Y 94113
dx
. 1
from (2), ' (2) 3




25.

26.

V3 .2
[ 2xsmx _dx ; put 2=t
Jimz SInX +sin(/n6 —x°)
= 2xdx = dt
1 m3 int
= Iz—j ks dt ...

2 »,sint+sin(/n6 —t)

/m3 .
- =1 sin(fn6 -t 4 )
2 7, sin(/n6 —t) +sint

Adding equation (i) & (ii)

1/n3
= ZIZ—J.dt = [:lgn[ij

2 /n2 4 2
Area (OABC) = 1
y
(o, B(1, 1)
1, 1/e
0, 1/2) ( L .
y=¢
> X

Shaded area is S.
Clearly S <1

and J. dX > J. “*dx

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

A =

C is wrong

Also S £ Sum of areas of rectangles ABDO & CEFD
1 1

- ss () 7

28.

- 25 )

(.

K

-n/2

/2

J

n/

(D) is correct)

/2
T+X
x% cosx dx + '[ én[

-n/2 -

j cosxdx

2 n/2

2
J. x?cosxdx = 2 jxl costdx
0

-n/2

n/2
=9 ((x2 sinx)}/? -2 I x sin xdx]
0

2 n/2
2(“——2( (xcosx)“/2 + I cosxde
4

0

7 j n?
ol T |- 4
(2]

lim

n—ow

(n +1)a71 |:na +na+na+...+na+1+2 +3+..4+n}

ntimes

j_6o T (a+1)(2a+1) 60

17

= 2a2+3a-119=0 = a=7&—7

a

1 17

Y will be rejected as J.xi?dx is not defined.
0



