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Problems 2019-3

We propose four sangaku problems taken from [1, 3]. Please send a solution with
something new. There is no deadline.

Problem 1 ([1]). For a right triangle ABC with right angle at C, D and E are
points on the side C'A, F and G are points on the side AB, H is a point on the side
BC and [ is a point on the segment DF', where DEF' is an equilateral triangle,
FGHI is a square and CDIH is a circumscribed quadrilateral (see Figure 1).
Prove or disprove |BC| = |CE].
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Figure 1.

Problem 2 ([1]). For a segment AB with midpoint M, let «, 5 and v be semi-
circles of diameters AM, BM and AB, respectively, constructed on the same side
of AB (see Figure 2). Let t be the external common tangent of o and 3. ¢;
(1 =1,2,3,4) is the circle of radius e touching ¢ from the side opposite to M such
that e; and 5 touch externally, €; (¢ > 3) touches g;_; at the farthest point on
g;_1 from g;,_o and £; and £4 touch the minor arc of ~ cut by ¢ internally. Prove
or disprove that if d is the inradius of the curvilinear triangle formed by ¢, o and
v, then e = 3d holds.
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Figure 2.

We can easily see that 3e equals the radius of a. Therefore £, or g4 touches a.
This implies that Problem 2 is essentially the same to Satoh’s problem considered
in [2].

Problem 3 ([3]). Let «, 8 and v be mutually touching three circles with collinear
centers, where a and f touch v internally and have radii a and b, respectively (see
Figure 3). Let t be one of the external common tangents of a and 5 and let 7; be
the minor arc of v cut by t. €y is a circle touching v, internally at the midpoint
from the inside of 7, e; and €3 are the congruent circles touching ¢, 5 externally
v; internally. Prove or disprove that if the circles €; and €5 are also congruent and
have radius r, then
ab(a +b)
" @ 3ab+ 1
holds.

Figure 3.
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Problem 4 ([3]). For a triangle ABC' with circumcircle ¢, let €, be the circle
touching the side BC' at the midpoint and the minor arc BC' of ¢ internally (see
Figure 4). Let r, be the inradius of the two curvilinear triangles made by 9, €, and
the side BC', and we define r, and r. similarly. Prove or disprove that r. = r, +1,
holds if ZC' is a right angle.
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Figure 4.
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