Answer on Question #71176 — Math — Calculus

Question
Trace the curve xy? = a?(a — x),a > 0

Solution
1. fx<0:xy?<0,a%(a—x)>0
xy? # a’(a — x)
x € (0,a]
y € (—00, )

2. Symmetry
2.1. Symmetry about x —axis

x(=y)? =xy* =a*(a—x)
Curve is symmetric about x —axis.

2.2. Symmetry about y —axis
—xy? # a*(a + x)
Curve is not symmetric about y —axis.

2.3. Symmetry about line y = x
Interchange x with y and y with x

xy? =a*(a—x) - yx* =a’(a—y)
Curve is not symmetric about line y = x.

2.4. Symmetry in opposite quadrants
Curve is not symmetric in opposite quadrants.

3. Origin and tangents
The curve is not passing through the origin

4. Intersection with coordinate axes

Since x € (0, a], the curve has no y —intercept.
x — intercept:y =0=> 0=a*(a—x),x=a
Point (a,0)

5. Asymptotes
a’(a —x a
lim y? = lim a(a-x) = lim (az (— — 1)) = +o0
x—07t x—07t X x—0t X
Vertical asymptote: x = 0.

There is no horizontal asymptote.
There is no slant asymptote.



6. Find the first derivative with respect to x
(xy?) = (a*(a—x))’
y? + 2xyy' = —a?

, y2 + (12
y =-
x>0
y'is not defined, wheny = 0
Ify>0,y' <0
Ify<0,y'">0
The tangent is vertical at Point (a, 0)

2xy

Find the second derivative
. (_ v+ a2> _ 2y -+ xy ) +a)

2xy 2x2%y?
2 + aZ
YO +a?) = (=507 + )
- 2x2y? -
2 + aZ
" 23’+y_3’ 2y ) . 3y2 — g2
= (y*+a%) 227y =(y +G)T2yg

y''is not defined, wheny = 0

. 3y2_a2

y'=0=> (y2+a2)—4x2y3 =0
1

2 _ .2

y —3a

1

x<§a2)=a2(a—x)

x =3a—3x

3

x=7a )

If0<y<7§,y”<O,thegraphconcavedown

a
If y>—,y" > 0,the graph concave u
fy Neitd grap P

Inflecti 't<3 a)(3 a)
nflection points:|(-a,——|,(-a,—
P PN ) VRN
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