Miscellaneous examples

Example # 16 : Find the area contained between the two arms of curves (y — x)? = x* between x =0 and x = 1.

Solution (Yy=xP=x*=>y=xzx¥
Forarm
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Y=x+x":>%=1+5xm>0 x>0.
y is increasing function.
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Example # 15 : Find area contained by ellipse ~ 2x* + 6xy + 5y* = 1

Solution : Sy +b6xy+2x*-1=0
i ~ 6x:+36x” - 20(2x% 1)
10 _—3x+V5-x2
- -3x+v5-x? S
5 S
! yis real = R.H.S. is also real.
= -J52x2.5
i =-J5. y=35
If x=,5, =-3./5
1
If x =0, y=;£
A
If y=0, "-iﬁ
5 f 2 ’ 2
Requiredarea = I —3x+55—x —_3x_55_x dx

V5



Definite Integration & its Application ,

_2 jv‘S xZdx _ fJS—xzdx
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Putx = .5 sin0:dx= /5 cos0do
LL:x =0=06=0
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Example # 18: A curve y = f(x) passes through the origin and lies entirely in the first quadrant. Through any point
P(x, y) on the curve, lines are drawn parallel to the coordinate axes. If the curve divides the area
formed by these lines and coordinate axes in m : n, then show that f(x) = cx™" or f(x) = cx™™ (c-being

Solution

arbitrary).
Area (OAPB) = xy

Area (OAPO) = I“t)d‘
1]

Area (OPBO) = Xy - [f(t)dt
0

Area (OAPO) m

Area (OPBO) n

nj‘m)dt = m[xy—if(t)dt]
0 0

ni[f(l)dt = mxf(x)— m-{[f(t)dt

Differentiating w.r.t. x
nf(x) = m f(x) + mx f(x) — m f(x)

fx) _n1
f(x) mx
f(x) = cx™™

similarly f(x) = cx™"
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