Chapter- 3 Integration

Application of Definite Integral:

Definite integral can be used to find area under the curve, volume.cf aOlILS angifmas ny
useful things. Here it is used to find area under curve. -5 /

Area above x-axis is J.yd)( -
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Q.1  Find the area between the x-axis and

2 2
_ (2
the curve y=x?+1 from = _[5dX JX dx

x=1to x=2. 3P
Solution: :[5)(]1{)(_}
y=x"+1 a=1 b=2, 31
Si lies above x-axi _5(o (1)) (2% _(_1)
ince arbea ies above x-axis _5(2 ( 1)) 3(2 ( 1))
Area= | yd
rea= ] ydx -5(3)-(8+1)

2 2
(x2 +1) dx = Ixzdx +j1dx =15-3 .
1 =12 Square units
Q.3  Find the area below the curve

y= Bﬁ and above the x-axis
between x=1and x=4
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:£(23_13)+(2_1) Solution:
3
1 Lety:3\/§, a=1 b=4
= 5(8—1) +1 Since area lies above x-axis
b
$+1—% Square units Area:_[ydx
Q.2  Find the area above the x-axis and ) :-?'5 o I_- RPN
under the curve y=5-x° from \ Ve T\ F._v.._ N o
X __1 to X = 2 | . r _ -... .'._ -_. .',. _.I -\.. I. 1 4
Solution: RIFARVIS A= b =t
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3 3
-2 (4 -0
=2(8-1)=14 Square units
Q.4  Find the area bounded bv_cos

i Vs =17
function frem x=——1o ="/
~ 1\ Y irx
Solution: ey .
SRR S e
Lat/y=cosy, A== =—
- ) R ) 2
\| L Sinel dred lies above x-axis
sy s ] -

Area = i y dx

€os xdx
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5
=[sin X],,,
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=SIN—-SIn| —
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=1—(-1)=2 Square units

Q.5 Find the area between the x-axis and

the curve y=4x—x°

Solution:
Let y=4x—x
To find out the limits, let y=0
4x—x*=0
x(4-x)=0
Xx=0,x=4
Since area lies above x-axis
b -
Area = I ydx =
__Zr"‘:\;if-_x'-'-.- X“lex [ N
N -'. '-_I
IN —|\4xdse= [ x%dx
5 | | J
0

~2(16)-3(64)

_ 4, 64_96-64
3 3

= % Square units

Q.6 Determine the area bounded by the
parabola y =X’ +2x—3and the
X-axis.

Solution:
Let y=x*+2x-3
To find out the limits, let y=0
x> +2x—-3=0
x> +3x—x-3=0
x(x+3)-1(x+3)=0
(x-1)(x+3)=0
x=1Lx=-3
Since area lies below x-axis

Area = —_T ydx
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:—I(x2+2x—3)dx
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= % Square units
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Q.7  Find the area bounded by the curve (x —ax)d
y = x%+1, the x-axis and the line _J; X max X
. X=2. [ .L;'-|U" ,.124 b -lo
Solution: _ :|_.J A2 J ’
y=x+1,x=2 - A 2:._2
To find outihe limits, fet. y|=1 / :i(o_(_z)“) (O—(—2) )
X +1:u:>(~<+1;\x —\(-( )—-L 4
Either x+1= N= Xi= -1 ' Alzl(—16)—2(—4)=—4+8=4
O, X* -4 7+1=0 (neglected _ 4 _ )
- J N -b el it glves complex roots) Since area lies below x—axis for
{INY N Since area lies above x —axis 0<X<b2
b
Area = [ f (x)dx A, =—| ydx
az 2 2 2 .
=I(x3+1)dx=fx3dx+j1dx :—j(x —4x)dx
_ _ _ 0
x4 2 1 2 2
2 3
121 4Ix =—| x’dx + 4| xdx
ot e
4 2 2 2
= 2(24 (1)) +(2-(-1) _ X4
4 4 0 2 0
1
=z16-D+3 -L16-0)+2(4-0)
4
15
=—+3 A =-4+8=4
15+12 Total area = A + A,
4 A=4+4=8 Square units
_ 27 square units Q.9  Find the area between the curve
4 y =x(x—1)(x+1) and the x-axis.
Q.8 Find ';he area bounded py the curve Solution: )
S Y=X —4x and the x-axis. y:x(x—l)(x_+1.\ K -
Solution: . v _,-f. \
y =X ~4x _ Tn fmd QUi tfenmlts et y 0
To find outthellmlts let I—O -\ ]
BYNFARIILEEL \Y 210 )(+1)—"
X _4)( (y iy — Y '. ¥ '._"._ .__.-'.-.--_. . O 1 0 1 0
X(X _/_/ ] 0 1 \ _II ._I'"‘\ \ ] F X X— X+
x=0 )c,_+2 MR x=0,x=1,x=-1
- |'-.'_. 1 !_4( areg_ I‘U‘ d.bUVG X axis for Since area lies above x—axis for
J' NIRMY x<0 —1<x<0
1% |'-._ b
- Alzjydx A = [ yx
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—[(3-x0% (- 1x

y=sin2x a=0, b:%

Since area lies above x-axis
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[(¢-x) 2
= (x*=x)dx 3 - =2
s NG
X' X = U lJ | | (8 1
a2 AN
1 = LA 2_ I
4 . Rl iy e 2
=0--0¢ l_l\ A0 W 3 -0 (3+1)2}
PAN 2N . o8 @
Ai___ m Pl s, PR o 3
l. 4 - 4 2
- [ ‘i mf'a.'-*a l:esbelow x— axis for - _2(1-8)
WY Edx <l 3
" Az:_jbydx =__2(_7)
la 3
=_.[(X3_X)dx =% Square units
L° Q.11 Find the area between the x-axis and the
3
:I(_X +x)dx curve y=cos%x from x=—ztor.
0
“ 2T Solution:
:{_ZJF?}O y=cos§,a=—7r,b:7z
_ _£+£_(0+0) Since area lies above x-axis
4 2 ¢
1+2 1 Areazjydx
4 4 °
Total area = A + A, = jcosﬁdx
1.1 141 2 1 2
—+== =— == Square units "
4 4 4 4 2 X
Q.10 Find the area above the x-axis, bounded smE
by the curve y* =3—x from x=—1to |1
X=2 2
Solution: N =
s b e AL WS
:>y:i ¢3—X . ?:.;r 5 8] ..-__.-. ) < .m.:.:_.._ _—
\/_ — ~ | 21— 1}]—‘4'(@_} A
y= x,a=-1,b=2 _, o WL ) =4 Sauarg upits T
Since area lies above x-axis |\ 71"\ [|(Q.17) fihd\thelal'sa bihieen the x-axis and
A~ VV VWML *bc curve y =sin2x from x=0 to
Area—- r Yilx NARIEY \ . o
| o ,-__. | b 3
-+, = \ VBNl Solution:
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b
Area=.[ f (x)dx
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I sin 2xdx
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=% Square units

Q.13 Find the area between the x-axis and

the curve y =v2ax—x*> when a>0

Solution:

y =+/2ax— X2

To find out the limits, let y=0
2ax—x> =0

x(2a-x)=0
x=0,2a—x=0
x=0,x=2a

Since area lies above x-axis

Area = j‘ ydx
= T«/Zax —x%dx
0

2a
= j\/a2+2ax—x2—a2dx
=y

.-xa'
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T |J | "~:'_"uc Ca=asing = dx=acosgdg
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when x — 0, 0—>—

T

whenx ->2a, 6—>—
—

val — sm eamcﬁda
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,fa 1-sin 9 acos@dég

\/1 sin’ 6 cosfdé
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=azj-(l+c0529jd9
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2 =
a?. 5 a[sin207
=161, += ]
2" = 2 2 |-z
2 2
a’(rx —7T a’, . .
=—| =—| = | |[+—(sinz —sin(-7x)
2(2 (2)) g (Sin7=sin(-))
a’(r n) a
=_(—+—j+—(0—0)
2\272) 4
a’ < 4
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