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ABSTRACT 

This article discusses how to define cross-sections of general second-order surfaces on predefined 

circles. It also describes the work being done to create the necessary conditions for boys and girls to 

acquire modern knowledge and grow spiritually. 
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INTRODUCTION 

 

In our country, special attention is paid to the 
upbringing of the young generation. Efforts 
are being made to create the necessary 
conditions for boys and girls to receive a 
modern education and grow up spiritually. 

In particular, this work and research is carried 
out in the field of descriptive geometry, 
drawing, as well as in other areas. 
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THE MAIN RESULTS AND CONCLUSION 

 

It is well known that solving positional and 

metric problems associated with second-order 

surfaces and determining the state of 

predetermined second-order curves can be 

considered one of the most important issues in 

determining various parts of machine 

mechanisms or construction methods 

encountered in engineering practice. 

One of these tasks is to determine the state of 

circular sections of radius R, predetermined by 

common second-order surfaces. To do this, it is 

necessary to determine the position of the 

intersecting planes on the second-order 

common surfaces so that they intersect the 

surfaces along a circle of given radius R. 

On second-order surfaces, this problem is less 

difficult to solve. This is because if the surface 

of a second-order circle is intersected by a 

plane perpendicular to its axis, it is also 

possible to determine the position of a circle of 

radius R between these planes.  

In the process of making machine parts, it is 

necessary to make a line of intersection of the 

surfaces of the parts. The intersection lines of 

surfaces consist of a set of points common to 

surfaces. To create an intersection line, similar 

points are identified and connected in series. 

Auxiliary cutting surfaces are used to construct 

the intersection line of the surfaces. The 

position of the auxiliary cutting surface should 

be chosen so that it intersects the cutting 

surfaces in straight lines or circles. Plane, 

spherical, cylindrical or conical surfaces are 

used as auxiliary cutting surfaces. 

 

At the intersection of a prism and a pyramid, 

the method of determining the point of 

intersection of a straight line with a plane is 

used to determine their line of intersection. 

 

The points of intersection of the edges of the 

pyramid with the sides of the prism are 

determined by passing K, L, M and N, R, R to the 

auxiliary planes. It is obvious that their 

horizontal projections belong to the projecting 

sides of the prism.  

As a result, if we connect the defined points in 

order, the resulting broken lines K, L, M and N, 

T, R, Q, R will be the line of intersection of the 

pyramid and the prism. The visibility and 

invisibility of the intersection lines depend on 

the invisibility of the sides of the prism and the 

pyramid. 

If the line of intersection lies on the visible side 

of the pyramid and the sides of the prism, then 

it is visible, otherwise it is invisible. It should 

also be noted that if one of the two sides of the 

intersection is not visible, the line of 

intersection at these intersections will also be 

invisible. These points are made by passing an 

arbitrary auxiliary plane parallel to the Q plane 

and a plane P intersecting the two cylinders. 

Horizontal traces P1H, P4H of the auxiliary 

planes P1, P4 intersecting one of the cylindrical 

surfaces are made. This will be P1H║P4H║QH. 

The characteristic points of the line of 

intersection are found in the same way as the 

characteristic points of the line of intersection 

of a cone or a cylinder with a cone. These 

horizontal projections of points A (A ', A "), B 

(B', B"), C (C ', C ") are made using plane traces 

P2H, P3H. Other intermediate points of the line 

of intersection are made by passing parallel 
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auxiliary planes P. All resulting intersections 

are joined by a smooth curve. The algorithm for 

creating the line of intersection of a prism and 

a cylinder is performed in the above sequence.  

If the plane intersects the general surfaces of 

the second order along a predetermined circle 

of radius R, then it can be determined that the 

planes symmetric to this plane also intersect 

this surface along the circle of radius R. 

Consequently, a family of such intersecting 

planes forms a family of two parametric planes. 

Graphic-analytical solutions of such problems 

have been investigated and partially cited in 

the literature [1]. 

It is known that circular cuts are also present 

on general surfaces of the second order. In this 

article, you can graphically determine the 

position of intersecting planes on a circle of 

radius R with a given radius on common 

surfaces of order 2. 

Based on the following theorems of Gosard 

Monge in the field of descriptive geometry and 

its particular cases, we can assert that the 

above problem can be solved synthetically. 

If two surfaces of order 2 intersect on one 

straight line, then they intersect on another 

straight line, and this is also a straight line. 

If two surfaces of order 2 intersect at two 

points, then their lines of intersection are also 

divided into two straight curves of order two. 

To determine the position of a circle of radius R 

on the general surfaces of the second order, it 

is first necessary to determine the position of 

the intersecting planes on the circles. 

For example, Figures 1 and 2 show the 

directions of the planes intersecting the 

surfaces of a axial ellipsoid and an elliptical 

cone in a circle. Based on the above theorems, 

using the experimental sphere surfaces at 

points A (A'') and B   (B'')  of three-axis ellipsoid 

and elliptical cone surfaces, the possibility of 

determining the directions of circular sections 

of general surfaces of the 2nd order is shown. 

In Figure 1, the direction of the projection 

planes of the profile Gw and G1w is determined 

by the direction of the circular sections on the 

three-axis ellipsoid.   

To do this, draw a sphere of arbitrary radius R0, 

which points to points A '' and B '' through 

point O1 '' on the axis of the frontal projection 

of the surface of this axial ellipsoid. 

CONCLUSION 

According to the condition of the theorem, this 

sphere and axial ellipsoidal surfaces intersect in 

circles C '' 'D' '' and E '' 'F' '' passing through 

points A '' '≡B' '', Gw and G1w forms the 

direction of the planes circles. We now 

determine the position of the circular planes of 

a given radius R. To do this, first determine the 

position of the point M '' 'in the middle of the 

circle C' '' D '' ', which is the direction of the 

circle.  
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Figure 1. 

Then an arbitrary section 1 '' '2' '' is made 

parallel to the plane of the circle. If the point N 

'' 'in the middle of this section is defined and 

connected to the point M' '', a joint diameter 

passing through the point O '' 'is formed. The 

radius R of a predetermined circle is placed on 

either side of the point N '' ', which belongs to 

the line 1' '' 2 '' '. When lines are drawn parallel 

to the joint diameter from the points 11 '' 'and 

21' '', they intersect the given surface at points 

3 '' 'and 4' ''.  

Connecting these points is 3 '' '4' '' = 2R to solve 

the problem. A circle symmetric to this circle is 

41 '' '51' '' = 2R. Similarly, it is possible to 

determine the position of circles with a 

predetermined radius R parallel to the 

direction Gw. 

Based on the above sequences and definitions, 

the states of the circular planes of radius R 

defined on the surface of the elliptical cone 

shown in Figure 2 are determined. 

 In this case, the “joint diameters” of the 

straight line connecting the center of the circle 

pass through the end of the elliptical cone. The 

states of circles of radius R, defined on the 

surfaces of a second-order elliptic paraboloid, 

an elliptic hyperboloid, can also be determined 

by the above graphical methods.
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Figure 2. 
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