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EXERCISE - V

HINTS & SOLUTIONS

/ 9 T _ T
soll (@ 1= ] %dx == 5 —tan ltan[i—aj
0 cos” x +sin” x sina.
n/2 sm9 X = i if ae(0,n)
| = I ﬁdx sina '
0 cos” x +sin” x
T
= — o—27 if o e (m, 27
“/Zcos x+sm9x sina ( ) ( )
a- —s 3 dx
0 cos” x +sin> x
X
/2 2
. é (cos6 x + sin® x + 2sin3 x cos> x)dx Sol.2 (a) f(x) = _[ 2-toat
1
J‘ x dx f(x)= J2_x2
(b) I= ) 1+ cosasinx x?—f(x)=0
King X2 = \2-x2
x4=2-x2
l_IM x4 +x2-2=0
~ ¢ l+cosasinx X4+ 2x2—-x2-2=0
x2(x2+2)-1(x2+2)=0
jz dx x2=-2,x2=1 = Xx=%1
20=n :
1+ cosa.sinx 3+3T T
: o (b 1= [T f(2x)dx =3[ f(2x)dx
3 0
T sec2 X 3 2T T
Y =2 f)dx =3[ f(x)dx =3I
2 2 X X 2Jo 0
ol+tan®—+2cosatan—
2 2
lf[Z 1/2 L
+X
) ) © 1= (Moo, | en[ ]dx
2 22 gy =
Put tan > =t = 1/2sec > dx = dt 172 12 1¢
as odd
0 function
J‘ dt
_n01+t2+2tcosa 12
I (-1dx , I 0.dx
Ojf dt -1/2
T 0t2+2tcosa+coszasin2a 1
=0 |0*3) =3
2
T dt
T 0(t+cosa)2+sinzoc nl4
Sol.3 J'f(ocnst)cosxdx 2 If(s'”ZX)COSXdX
1 tarr1t+cosoc *
~ Sina sina g King
2
e F_ tan_l(com)} |- j f(cos2X)sinx dx
sina |2 0
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83 1 1
2l = j f(oost)(— SiNX+— cosxjdx
0

22

n/2
21= 2 I f(cos 2x) cos[g—xj dx
0

n/4
20=— 2 J' f(sin 2x) cos x dx

-n/4

/4

=2 I f(sin2x) cos x dx
0

1-x
Sol.4 (a) |:f T X
0

1
X
= sin~1 x[} - Jﬁdx
0 1-x

1
N O [
T2 2 gvl-t 2
t2
(b) Ixf(x)dx - 2 i5
5 5
t2 f(t2) . 2t = 2t4
f(td) =t
Putt = 2
"~ 5
4
()2
5
XZ
cosx.cos+/0
© YW= [ ———"=do

Zne 1+sir?/6

dy  COSX COSX

= 2X
dx 1+sin? x (2)
atx=mn
dy
_:2
dx T

Sol.5

/3 n/3 3
4x°d
@)1= J' dx+ J' %
—1'(/32—COS(|X|+E) 7n/32—cos[|x|+fj
3 3
{
as odd function
/3
" 7 dX
—11:/32—COS(| x|+gj
nl3
=2 TE—dX put X + g =t
0 2—cos[x+nj
3
ZT dt 3 sec?t/?2
=2n 5 et =21 - _¢dt
2-cost 731+ 3tan &

/3

4
| = ?n J3 [tan™! 3 z]fﬁ
= % {tan‘13—£}

1
@ [Eiwdt= (@ -sinx)
sinx

— sin?x f (sin X) cosx = cosx

) 1
f(sin x) = SinZx

3)-

(b) I = ])‘(x3 +3x% +3x + 3+ (x +1)cos(x +1))dx

Putx+1=t

1 1
= I[(t3+tcost)+2]dt = jzdt=4
-1 -1

394 - Rajeev Gandhi Nagar K ota, Ph. No. 0744-2209671, 93141-87482, 93527-21564 M 0 T? 0 N‘f‘,‘,‘ﬁ“,x‘:
IVRSNo. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-info@motioniitjee.com Nurturing potential through education




Page # 44

| DEFINITE INTEGRATION |

[ elos* [ 2 gin[ 1 L - Lew-L—ay - Leg
© I:l'e [25|n(2cosxj+3cos(2cosxjjsmxdxx _ Lm |2 (9] 2( ) £ (1) > ® _
. t—oa 6 (t _ a)
0
(By usingQueen)
_ Lm 1 -af®
xl2 t-a 12 (t-a)
-6 J. ecosxsinxcos[lcosxjdx = f"(a) =0 = degree of polynomial f(x) is ‘1’
0 2 (©) F'(c)=(b—a)f(c) +f(a) +f(b)
F'=f"(c)(b-a)<0
Put cosx =t = sin x dx = — dt ©®-2a)
f(b)-f
0 ¢ F'(c)=0 = f'(c) = %
-_6 J.et COS[EJ dt
1
1
a=1 5050[(1— x50)100 g4y
b-2 Sol.7 1= —5"
et t 1 tT I(l‘ x“0)!%dx
1|:COS§+§S|HE:| 0
1+-— 0
4
L100
=5050 m
- 24 ecos 1 +Esin 1 -1
5 2) 27\2 1
oy = J‘(l+ x50)(1— X50)100 dx
0
/2 £+0 0+E
Sol.6 (a) jsinxdx = 24 sin(0)+sin[gj+ 2sin _ x(1— x50)101 11 (1— x50ytot
° = l100 101 - J 5050
=TI I101
8 (1+2) 1101 = 1100 = 5050
t t-a l100
[, fOO dx - e [UCRO) 5050 7~ =5051
Lim -
(b)t_>a (t_a)3 _0
sec?x
use L-hospital rule If(t)dt
Sol.8 (a) lim 2 Usingleibnits
t-a 1 x— T 2 T
f(t)-| —— | f'(t) -5 (f(t) + f(a)) 4 X
Lim 2 2 _
= t—a 3(t _ a)2 - 0
im  f(sec® x)x secx. tanx secx
% X
1 1 1 2T o T b1
. —A{f(t)-f(a)} - S (t-a)f'(t) fl sec— |sec”| = |tan—
Lim J2 2 -0 4 4 4
= toa 2 - _ _ §
3(t-a) = = =~ 1(2)
4
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1 1
J‘ dx J’ dx 1o 1 T
() (A)_11+x2 =2 0(1+x2)_2tan b =73
1
I dx 1, (1
B | = =sint'x = -
®) S1-x? |
dx 1 2
© 1=lie=gmg
2
[ i
D - =sec! x
D) 2 1 It
=sec'2-sec'1
_r
3
£
lim _ lim n 2
sol9 s, < Im g = lim = 1+[kj+(kj
n n
1
.[ dx B
- 01+x+x2 T 33
T
Tn> 3\/5

n-1 1 n
as h Y f(kh) > gf(x)dx >h I(Z:‘if(kh)

k=0

Sol.10

(@) Hl—(f’(t))2 dt = J.f(t)dt
0 0
09 = {1-F()

Also x > sin x

T .
SINNX
O 1= | e

X
bt (14 x™)sinx

Use king

= f(x) = sinx

forx=0

]‘- sinnx N 7T sinnx
T @+7)sinx  (1+7)sinx

-

i T

sinnx sinnx
| = I - dx:Zf - dx
nJ osinx o SinX

Sol.11

s

sin(n + 2)x — sinnx

| =1 = 2I : dx
n+2 n SinX

0

T .
L= 2J~2cos(nfrl)x.smxdxzo
n+2 n SinX

0
In+2 = In

T
ly=m, Iy= IZcosxdx=0
0

©  fo=[f)dt = rfo)=0

f'(x) =f(x)
f'(x)

00
mfx)=x+C
f(x) = KeX
k=0

fx)=0
f(/n5)=0

X
. 1 t/n(1+1)
lim — |———=
(a) XI_>O X3 0 t4+4 dt
x /n(1+ x)
3x2(x4+4)
_fim 1 (”‘(1”)] LN
T xo0 3 x ) (x*+4) 7 12

x—0

~ j- x4(1— x)4

2 dx
o 1+x

1
:I[x6—4x5+5x4—4x2+4— 42de
o 1+x

€) eXf(x)=2+ I’/t4 +1dt .1

0
f(F! () =x
= f(0)=2 - 1(2)=0
FET09) . (F1 () =1
1

1 I—$_i_
= @ =) = 1o "3
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From (1) o = ljm Sint+Sin(m6_t)dt:ljmdt
e (M) =10 = Yx* +1 2 Jin2 sint+sin(/n6-t) 2 Jm2
putx =0 f(0)-2=1 = f(0)=3 1.3 1
= =[t] - = _
x-1 1<x<2 2= S, = 1= (n3-M2)
(@ 69 = 1-x 0<x«<l1
< B 5
| = :I /n >
' ! 3 3
’ Sol.13 ejl f(t) dt = 3xf(x) - x

diff. both the side w.r.t x
6f(x). 1 = 3[xf’(x) + f(x)] — 3x2
f(x) is periodic with period 2 2f(x) = X’ (X) + f(x) — X2

xf’(x) — f(x) = x?

10 10
| = If(x)COSnx dx = If(x)COSnx dx dy
-10 0 X dX - y =X
2 dy — 2
- 10 jf(x)COSnx dx Xax YT
’ dy vy _
1 2 dx X
- 1-x)cosnxdx +| (X =) cosnxdx |
_10 | ] @-x)cosmxdx+ [ (x~D)cos =101, + 101, Herepo_ L
0 1
2 Jl' Q=x
l,= [(x—1)cosmxdx Putx—1=t=— | XCOSmX dX p Lax
2 { 0 |.|=.:eI d":eI X :e‘“‘x=§
1 1 Hence the required solution is
e I(l—X)COSnXdX:_ Ixcos(nx)dx Y _ l Yy _ N
5 5 ” J. X X » dx = ” X+cC
fx)=x2+cx - f(1)=2
1 = 2=1+c
| :10 —ZJ‘XCOSTCXdX C:l
0 fQ)=4+2=6
. 1
XSinmX = COoSmX 1 1 40 /2 /2
-_ + =_ -—— | =
20 { T X2 L 20 { X2 xz} 2 Sol.14 Ixz.cosx+ I In n+§.cosx dx
-n/2 -n/2 T
2
T x1=4 odd function=0
10 12
Sol.12 putx?=t J‘ 2. cos X dx
1 jm3 sin t dt _ -n/2
1= 2 Jm2sint+sin(tn6-t) ® Solve by parts
use king property 2
) —-4
| = 1 J-fn3 sin(/n6-1t) t (i) 2
2Jm2 sin(in6-t)+sint 7
Add (i) & (ii)
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