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2026-01 Covering a right triangle by two tiles

We want to find the maximum area of two disjoint, simply connected, congruent tiles that
can be packed inside a right triangle, one of whose angles is 7/6 (30 degrees). What would
be the maximal coverage of the right triangle by the tiles? (There is no restriction on the
shape of the tiles, especially it does not need to be rectangular, as long as they are simply

connected.)

Solution: 96.11% of the triangle can be covered. Consider following covering by two

congruent tiles, where height of triangle is 1 and left angle is 30°.

Our goal is to minimize remaining sum of areas A; + A; + A3 + A4. We can observe that

A = (2—\/§—x)(;1—2\/§—2x),A3 _ (J}—Qazsin; 150)\/5557144 _ (xsin1502)2tanl5o

. To minimize A,, we can

consider following covering:
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This figure make sense only if ’interlocking gear’ part can have odd number of rectangles

inside the narrow area between two tiles(when we remove this gear part). The number of

rectangles that can fit inside the narrow area is: (=% 4 zsin 15°tan 15°) /2 cos 15°] =

cos 15°
L&/g_*w _ 2?2 sin 15° cos 15°
x

2
covering. And A; + Ay + Az + A, = 1= 2‘/ 2 4 (23 — 4)x + (7 — 4V/3). Tt is minimized

at v = S0~ 0.1422. When = W 12~ 0.1428, 23=12 _ ] = 12 .. value changes

from 11 to 12 near z = 0.1428, which means that it satlsﬁes odd condition.(Note that hence

1|. When odd condition is met, we can observe that Ay = by above

our first covering figure should be corrected to have 5 gears for each tile, not 9.) Now for

3643—2100v/3
TR 0.0337.

T = 8‘/3_12 the minimum remaining area is Thus for triangle with area

i ~ O 8660 we covered 4369‘3[% ~ 0.8323, which takes 96.11% of the total area.




