Ai Tutorial .. . MATHEMATICS-IIB
[ 1ms 1utoria ]i Definite integrals [ ]ﬁ

fllog(1+x)
1 fn/4 sinx+cosx 0 (1+x2)
*Jo 9+16sin2x
sol: let _
. x = tanf
sol:let sinx — cosx =t
diff .w.r.t'x’
diff .w.r.t'x’
[ dx = sec’0do ]

[ (cosx + sinx)dx = dt ]

LLx=0=t=sino—coso=0—1=-1
1

U.L:x=Z:>t=sin(Z)—cos(Z)— ~L=p

V2 2

LLx=0=26=0

ULx=120="=
sinx —cosx =t S.0.B f log (1+x) dx

= (sinx — cosx)? = t2 (1+x?)

osin?x + cos?x — 2sinxcosx = t2

=1 — sin2x = t? = [r/*losrtand) o, 2949

0 (1+tan?6)
I:[ 1 -t = sin2x ]

/4 sinx+cosx
I=[" —

: x i i
0 9+16sin2x [ ff(x)dx =ff(a—x)dx }
0 0

0 1
- f—l 9+16(1—t2) dt

1= [""10g(1 + tand)de ..........(1)

_po L I= fonM log (1 + tan E - 9]) do

—-19+16-16t2

I _fn:/41 g(1+1—tan9)d9

1+tané

0 1
= dt
f—l 25—16t2

/4 1+tanf+1—-tanb
I'= f l ( 1+tanb )d@
_ fo 1 dt
=) i m—ane _ (m/4 2
-t I'= f log (1+tan6) do

L gr - Lioglet
[ " faz—xz dx = Zalog|a—x| te }

[ log(a/b) =loga —logh }

[ |5+4t|] 0
/4 /4
L2515 lasel) . I'=[;""log2d6 — [ ' log(1 + tanb) do
_ i[lo |5+o | ] I+1= fn/410g2d9
40 g 5+4
_ 7r/4-

/4
A alp 1 21 =log2[6],"
= [0 —log37°] = ™ [21log 3]

L iog3 21 = log2 [% - 0]

I = glogZ
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T x.sinx b4 x
3. fo 1+sinx dx 4. fo 1+sinx
Sol: Sol:
T x.sinx — (™ X
I'= fo 1+sinx dx I'= fO 1+sinx
[ fo“f(x)dx =f0af(a —x)dx ] [ fou f)dx =f0“f(a—x)dx ]
m  (m—x).sin(m—x) — (T (m—x)
I'= fo 1+sin(mT—x) dx I fo 1+sin(m-x) dx
m (m-x).sinx _(r (==
I'= fo 1+sinx dx I fO 1+sinx dx
T ; T . s T b4 x
o [T [T e - —.dx_j EETE
o 1+ sinx o 1+sinx o 1+sinx o 1+ sinx
b sinx =
I+1=mf ——dx I+I=mnf —
2] = s sinx(1—sinx) d 2 =1 J-TE (1-sinx)
- T[fo (1+sinx)(1-sinx) 0 (1+sinx)(1-sinx)
2 _ . 1-sinx
2 — T 1-sinx
20 = 7 A g, 2= fl oa
2 2] = T i sinx. 1
2 = [T [ L s wly o e o]

20=n["

, [sex?x — tanx.secx]dx

2 = nf(;T [tanx.secx — tan?x]dx

2 —
b3 T fsex xdx = tanx + ¢
2l =m [ tanx.secx.dx -m [ tan®x dx [ [ tanx. secx.dx = secx + ¢ ]

[ ‘- tanx.secx.dx = secx + ¢ ]

_ T T
21 = m[secx], —nf (sex?x — 1)dx 21 = mtanx]o” - wlsecx]o

f sex’xdx = tanx + ¢

21 = nt[secmt — sec0] - m[tanx] o -m[x]o"

21 = n[tanm — tan0]- n[secm — secO]

21 = [0 — 0] - n[-1 — 1]

21 =2m
2l =n[-1—1]-7[0 — 0] + [ — 0]

I=m
21 = —=2m +m?
1—"—2—71

2
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5. f(;t x.sinx

1+cos2x
Sol:
T x.sinx
I'= fo 1+cos?x dx
[ w s f@dx = [ fla—x)dx ]

[ = [T s

0 1+cos2(m—x)

[ = frr (r—x).sinx

0 1+cos?x

/ f" nsinx p J‘” x.sinx )
= ————dx — ——— i
o 1+ cos?x o 1+ cos?x

sinx

I+I1=mnf’

1+cos?x

4 sinx

21=m |

0  1+cos2x

let cosx =t = —sixdx = dt

or
[ sinxdx = —dt ]

LLx=0=t=1; ULx=n=t=-1

-1
1+t2

=2l =m [ dt

1
1+t2

=2l =1 [, dt
2] = m[tan™1¢]

21 = w[tan~1(1) — tan"1(—1)]

2l = |2+

21 =n |25 =n|Z]

==
4
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in3
T x.sin~x
6. J,

1+cos2x
Sol:
T xsind3x
I = f 2
0  1+cos?x
[ fou f(x)dx =f0af(a—x)dx ]
T (m—x).sin3(m-x)
| = {x).sin(r—x)
fO 1+cos2(m—x) dx
i3
m  (m—x).sinx
0 1+cos2x
; f” msin3x 4 f” x.sin3x 4
= ———dx — ——— dx
o 1+ cos?x o 1+ cos?x
I+1= nfn' sin3x _ nfn' sin3x
- 0  1+cos?x 0  1+cos2x

let cosx =t = —sixdx = dt

or
[ sinxdx = —dt ]

sin’x =1 —cos’x =1 —t?
sin3x = —(1 — t?)dt

LLx=0=t=1; ULx=nmn=t=-1

_ _$+2
w2l =mft = ar
-1 t%-1 -1 t%+1-2
EDZI:T[fl mdt:ﬂfl 112 dt
-1 2
E>2127Tf1 [1—m] dt

21 = m[t — 2tan~1¢], "

21 = [-1 — 1] — 2n[tan~1(—1) — tan~1(1)]

i

21 = —2m + 2n |2 + 2

21 = —2m + 21 E]

2
I=—n+%=§(n—2)
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7. [ X gy

cosx+sinx

sol:
_ (m/2 x
I'= fo cosx+sinx
[ foaf(x)dx = foaf(a — x)dx ]
_(m/2 (g—x)
I'= fO cos(g—x)+sin(§—x) dx

I=] w2 G dx

0 sinx+cosx

U

/2 - /2
- f S T f _x
o  Cosx + sinx o Cosx + sinx

T+1=20" 2

0 cosx+sinx

I:EITE/Z 1

cosx+sinx

’ ), N

Let t=tan 5)
2dt
dx= —s
1+t
1-t2
cosx =——
1+t2
, 2t
sinx=
1+t2
n 1 1 2dt
2] = -
g )

0 (1—t2) 2ty ( 1+£2
1+t2 1+t2

r 1 1 2dt
2l = _f() [1—t2+2t] (1+t2)

1+t2

- _ZIO —(t2 2t—1) et
n 1 1
I'= EIO —[t2-2t+(1)%2-(1)2-1] dt
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o f

n rl 1
I=3) T o] 4
n 1 1
I = ;fo —[(ﬁ)z_(t_l)Z]dt
_a21x2 dx = ilog |Z—j +c

w1 Va+t—1|
2l = 22(\2) [log \/E—t+1| 0 ]

=22 [log [ 252 — g 221
T 2242 g VZ-1+1 g VZ+1
V2+1
I = sz[log|1|+log e 1”
1 V2+1
I'= 22\/_1 g \/5—1|
[="1 (V2+1)(V2+1)
~22v: 08 WV2Z-1)(W2+1)
(\/—+1)2
I'= 22\/" g\/_
_ (V2+1)
- 2\/—1 P

I= Zlﬁlog(\/i +1)
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/2 sin®x _r1 1
8. fO cosx+sinx dx I = fO _[(t_l)z_(\/i)z] dat
sol:
(/2 sin?x — 1 1
I'= fO cosx+sinx dx . (1) I fo [(ﬁ)z_(t_l)z] dt
fo‘lf(x)dx=f(;1f(a—x)dx ] 1 +
[ - J pdx = log [T +
_ (/2 sin? G=x)
I'= fo cos(g—x)+sin(§—x) L
__1 log \/5+t—1| .
/2 cos?x 2(v2) V2-t+1
I'= fo sinx+cosx dx ... (2)
) I = L[log ﬁ+1_1| —log ﬁ_lﬂ
Adding (1) & (2) 2V2 V2-1+1 V2+1
/2 2 /2 2
= [Ty [T, 2 [logl1] +log [22]]
o Cosx + sinx o Cosx + sinx
I = Llog ﬁ+1|
n/2 sin?x+cos?x 2V2 V2-1
I+1= f cosx+sinx
(\/—+1)(\/—+1)
2] = fn/z — L dx & lvz-nwzrn)
0 cosx+sinx
N\ Wz +1>2
_ x\. I =—lo
Let t=tan (5) ; 2\/" 08 N
dx= 2dt ;
1+t22 _ (2+1)
1-t =—lo
cosx = 2\/' 2-1
.2t
R I==log(V2Z +1)
\_ % =708
1 1 2dt
21 = [, =), )(th)
1+t2 1+t2
1 1 2dt
21 = fo 1-t2+2¢] (1+t2)
1+t2
1 1
21 =2 fO mdt
1 1
=], [t2—2t+(1)2—(1)2-1] gt
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9. f37 X gx.

x-3
Sol:
let x = 3cos?6 + 7sin?0
dx = 8sinfcosf.do

LL:x=3=0=0

be=7w9=%

7 —x =7 — 3cos%6 — 7sin’6
= 7(1 — sin%0) — 3cos?6
= 7(cos?6) — 3cos?0
= 4cos%6

x — 3 = 3co0s%0 + 7sin?6 — 3
= 7sin?0 — 3(1 — cos?8)
= 7sin?0 — 3(sin?0)

= 4sin%0

7 [7-
f3 ﬁ dx
_m/2 4cos26 ,
=/, /—45in29 8sinfcosHdo

= 8f(;7/2 cos?6 do

[54

£

0 n 'n-2"n-

/2 n-1 n-3 n-
[ [T costx dx =222 i

L
2

|
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9 1
10. f4 m dx.
Sol:

let x = 4co0s?%6 + 9sin?0
dx = 10sinfcos6.do

LLx=4=60=0

Uhx=9©9=§

9 —x =9 —4cos%6 — 9sin?6
= 9(1 — sin%6) — 3cos?6
= 9(cos%0) — 4cos?0
= 5c0s20
x —4 = 4cos%6 + 9sin?6 — 4
= 9sin?0 — 4(1 — cos?6)
= 9sin?0 — 4(sin?0)

= 5sin%0

fg 1 dx
4+ JO-0(x-4)

/2 1 .
= fO m 10sinBcos6do

== [ ——— 10sinfcosOdo

0 5sinfcosO

[ 1=2[""1 dx ]
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11. Evaluate f (x —a)(x — b)dx

Sol: f:\/—(x —a)(x — b)dx

x% — (a+ b)x + abldx

=1

b
=f\[—[x2—(a+b)x+[a+b] _[a+b] +

4 4

- [

= 2 5] = et

2
o Va2 — x2dx =§Va2 —x2 +a7sin‘1 (E) +c

a+b

[t e e ()]
1—[7 (a—x)(b—x)+b47$1n IT ]

2

b—a
2

=[[ = @B + =i 1—("‘33*")]

_[[ -7 (a—a)(b— a)+[b i sin™1 (a,fa%h)}

[[b al —

@b
[b— a]z . IT]

_ [b=ai? . [b-a? .
= [~ sin 1] —[ , Sin (—1)]

=[SO ERE) =5
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ab|dx

Y3 .
12. [, x.sin’xcos®x dx

Sol:

T[ .
I'= [, x.sin”xcos®x dx

[ foaf(x)dx = foa f(a—x)dx ]

1= fon(n — x)sin’ (r — x)cos®(mw — x) dx
1= fon(n — x)sin”xcos®x dx

I = [ msin”xcos®x dx -] xsin”xcos®x dx

1= fonnsin7xcos‘5x dx —1I

I+1= nfon sin’xcos®x dx

[ fozaf(x)dx =2 [} f(x)dx ]

2] =21 fon/z sin’xcos®x dx

/2
I'=m[ " sin"xcos®x dx

f: 2 cos™x sin™x dx =
m-1)n-3)(n-5).(m-1)(mMm-3) ...

m+n)(m+n-2)(m+n-—4)..

I 6.4.2.5.3.1
13.11.9.7.5.3.1
6.4.2
I
13.11.9.7
161
I =——
3003
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13. Find the area enclosed by the curves
y? = 4ax and x* = 4by.
Sol:
Given eq”n
y? = 4ax = y = 4ax ...(1)

2

x2=4-byn:>y=x—b.....(2)

4

solving (1)and (2)

2
Vdax = Z—b S.0.B

x4

=4ax =
ax 16b2

= 64ab?x = x* = 64ab?x —x*=0
= x(64ab? —x3) =0
x =0 or x3 = 64ab?

ox = 4al/3p2/3 =y

Required Area =f:[(1)— (2)]dx

=f:[\/m—x—z]dx

4b

= f: [Zﬁxl/z —:—Z] dx

u

- [zﬁxm _ x_3]
L 32 4b3l

_ 4 3/2 _n2]. 11,3 _ 3
_3\/a[u 0]12[u 0°]

“Va [[4a§b§]g = 02] -2 [[4a"2p?3] — 07]

[8ab] [64ab?]

4 1
3 12b

32ab l6ab _ 1l6ab

3 3

§q.units
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14. Find the area enclosed by the curves
y=4-2xandy=x*—-5x.
Sol:
Given eq”n

y=4-2x....(1)

y =x?—5x..(1)
solving (1)and (2)

x? —5x=4 — 2x
=2x%-3x—4=0
Dx2+1x-4x—4 =0

ox(x+ 1) —4(x+1)=0
x=4o0rx=-1

Required Area =f_41[(1)— (2)] dx
=f_41[4 —2x —x? + 5x] dx
= f_41[4 + 3x — x?] dx

3x2 31 4

= 4[4 +1] +2[42 — (—1)?-3 [4° — (—-1)?]
=20 +§(16— 1)—%(64+1)

—20+2_-2
2 3

_120+135-135

6

125 .
=~ Sq.units
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15. Find the area enclosed by the curves 16. Find the area enclosed by the curves
y:=4xand y* =4(4—x). y=2-x*andy=x%.
Sol: Sol:
Given eq”n Given eq”n

y? =4x =y =ix ...(1)

A
y=2-x*...(0)

V=44 -x) >y = J4HE =) ....(2) y=x*..(1)
solving (1)and (2)

solving (1)and (2) 2—x*=x*

1) 2 = 2x? / >

4x = 4(4 — x) ™~ x? =1 \
x=*1

ox=4—x > ~x=1lorx=-1

/<

= 2x =4

x =2 Required Area =f_11[(1)— (2)] dx

Sub x=21in (1) =f—11[2 — x? — x?] dx

y2=4x=4(2)=8 21y

y:\/§:i2\/z _f—l[ - x]lx

Two parabolas are symmetric about X-axis = [2 x—2 %3]

-1

Required Area =2 [foz(l) dx + f:(Z)dx]
=2[1+1] -2[(1)* - (-1)°]

[ (2 4
=2|[; Vaxdx + [, 1/4(4—x)dx] =4_§(1+1)
=2|2 foz xM2dx + 2 f24(4 — x)l/zdx] _g_t 124
: 3 3
8
4 F3/27 2 (4-x)3/2 =3 Sq.unit
- _%]0 -3/2 ]2

— 2[23/2 _ 03/2]_2[(4 —4)3/2 _ (4 — 2)3/2]

=2[2v2] +2[2v2]

=16\/E i 16v2
2 2

322 ]
== 5q. units
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17. Show that the area of the region bounded by

2 2
X .
= + ;’—2 = 1 is mab.also deduce the area of

the circle x? + y? = a?.
Sol: Given eq”n of the ellipse

xZ y2_
E+ﬁ_1""""(1)
y2_ x2
= ﬁ—l—;
y2
= §=a—[a2—x2]

= y: +§1la2 _x2

Ellipse is symmetric about both the axes.
Required area =4 area of shaded region

Area=f0aydx
=4 [*2\aZ =2 dx
0 a

=42f0a\/a2 —x%dx
a

2
» [Va? —x2dx =7 Va? — x% + % sin”? (z) +c

a |2 0
4b |a 2 2 z 1/
=—|-Vva*—a*+—sin |(-)—-0-0
a |2 a
-1
4b a
= ——sin (1
> (1)
__ 2abm

= nab sq units
If a=b the ellipse becomes a circle
~Area of the circle x? + y? = a?.

is ma.a = wa? sq .units
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