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Abstract:

In this article, we gave brief information about the product equation of second-order surfaces.
Kali word: hyperbolic paraboloid, ellipsoid, cylindrical surface, function.

A set of points defined by a second-order algebraic equation on an affend is called a second-order
surface. The equation of the product plane given in the figure is transferred to the point M (x,Y02o)

(x — x9)(A1xg + B1Yo + Bz + C1) + (y — ¥o) (A2 + Bixg + B3z + C,) +
+(z — 29)(A329 + Byxg + B3yo + C3) =0 (2)

we saw that it will look like this. If the left side of (1) is defined as F(x,y,z), and first in (1) x
(considering y and z constant), then in y (where x and z are o is considered constant), finally we
take derivatives with respect to z (taking x and y as constant).

E(x,y,z) =2Ax + 2B,y + 2B,z + 2C, = 2(A1x + B;y + B,z + (),
F)(x,y,2) = 2 Ayy + 2B1x + 2Bz + 2C, = 2(Ay + Bix + Byz + Cy),
E/(x,y,z) = 2A32 + 2B,x + 2B3y + 2C3 = 2(A3z + Byx + B3y + C3),
If we find the values of these functions at the point M (x,v,2,)
F¢ (X0, Y0, Zo) = 2(A1x¢ + B1yo + Byzo + Cy),
Fy, (X0, Y0, Zo) = 2(A2Y0 + B1xo + B3zy + C3),
E; (X0, Y0, Zo) = 2(A3zg + Byxo + B3yy + C3),

of these

1
EFxlo(xo;YO, zy) = Ayxg + B1yo + Byzy + (4,
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Fy (X0,Y0, Zo) = Az¥0 + B1xg + B3z + (3,

Eleo(xo’YO» zy) = Aszy + Byxg + B3yg + Cs,

Let's put these values in (2).

1 1 1
(x — x0) EFxIO (X0, Y0, 20) + (y — YO)EF;O (X0, Y0, Zo) + (z — ZO)EFj;O(xO'yOr Zy)
Or to put it more succinctly,
F,(x =x)+ By (v =yo)t F5(z —20) =0 (3)

This equation is the equation of the test plane transferred to the second-order surface in the most
convenient form.

We note that F/ , Fy, , F; cannot be equal to zero at the same time, otherwise the point M will remain
a specific point for the surface

Using equation (3), let's write the equation of the test plane transferred to the second-order surface
given by the canonical equations.

2 2 2
a)% + % + i_z = 1 Let's write the equation of effort transferred to the point M,(xoyoz,) Of the
ellipsoid.
Here

2

2 2
F(x,y,z) = %+%+i—2—1=0,

1o P 2 P 2
FX—;X,Fy—b—zy,FZ—C—zZ.
So,
1 _ 2Xg 1 _ 2Yo I 2z,
By =22 B0 = %2 1 oo = 20

Putting these in (3) and considering that the point MO belongs to the ellipsoid,

ZZO
(x — xo) =+ v - 3’0) >+ (z— Zo) =0,
From this
xx yy zz
a—; + b—;’ + C—;’ =1. (4

b) %2— y;z = 2z let's write the equation of the test plane at the point M, (x,y,2,) of the hyperbolic
paraboloid. Here

2
F(x,y,z) = ——7—22—0

=
|
|
=
T
|
|
=
N
I

—2, their values at point M,
L= 2x B = 2yo B = —2
xo_pxo yo_qyO Zo —

Let's put these in (3).
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2 2
Z;xo(x — X)) + (— a)’o)()’ —Yo) + (—2)(z—2) =0

If we consider that M,, belongs to this surface, the sought equation will be as follows:
XXo _ ¥Vo _
5 . =7 +2z,. (5)
2 2
c) %"’% =1 let's write the equation of the test plane on the cylindrical surface at its point
My (x0Y020)-

’ 2 ’ 2 ’
szﬁvayzﬁyan = 0;

their values at the point M, (x,y02,) are E; = %x, E, = %y, E; =0, putitin (3) if

2 2
;xo(x — Xo) + ﬁ%()’ —Y)+0(z—12))=0
Or

XXg |, Y¥
—+35=1 (6)

2 2
S) %+y7= 2z Let's write the equation of the plane of the elliptic paraboloid at the point

My(x0Y0zo). Here
2 2

F(x,y,2) =x—+y——22=0
P q
E; =%x  Ey =%y, E; = —2; if we put these in (3) and take into account that the point
M, belongs to the elliptic

2 2
ExO(x —Xp) + a}’o(y —Yo)+(—=2)(z—25)=0
From this

XXo | VY
a—;)+b—20=3Z—ZO. (7)

Besides these, we can prove any second-order surfaces by formula (3).

2 2 2
Example 1>+ + j—s = 1 construct the equation of the product plane at the point M(3,2,5) of the
ellipsoid

Solution: if we transfer this example to the formula (4) derived from (3).

P o il io1 6 10x+ 15y + 6z — 90 = 0 the plane equation is derived.
27 12 75 9 6 15
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