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Abstract

Our project is mainly about providing new ways of creating conic sections. In the beginning,
we create two pencils of lines using two congruent triangles and classify the angles of two general
pencils of lines’ baseline and the relative position of two pencils of lines to create all kinds of conic
sections. Next, we respectively select five points from five lines that are parallel and in the same
distance to each other. Then we make four of the points fixed as a trapezoid and assort different
conic sections formed by five points by changing the fifth point’s position. Next, we simplify the

method by using B, ,the projection from four collinear points A ~ A, ~ A, ~ A, to pointB, that
satisfy equation BTBO =k- BOT% ,k=1,2,3,4 , to classify the conic sections. The types of the conic

sections formed by {B,},_, varies according to the proportion of ATA2 : ATA3 : ATA4 . This leads to
two special applications: first, we found out a proportion of the segments that passes through the
center of the conic section and if three points A -~ A, ~ B, is given, then we can quickly figure out

the position of the center of the conic sections by using geometric construction with this
proportion. Second, we developed a new way to find the tangent line to a parabola. Last, we
define the specific correspondence of three pencils of lines and all six corresponding points can
form an ellipse. After that, we classify two base-circles’ relative position to create all kinds of conic
sections. In the future, we hope to quantify our results and to explore more about the
correspondence between multiple pencils of lines.
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