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Introductory Geometry-5

1. Elementary Geometry.

Geometric Constructions

We discuss constructions with triangles. It is clear that we can construct triangles
given SSS, SAS, ASA, SAA (note this is the same as ASA) and R-HS. We can do more
constructions with the help of these and some well known basic Geometry. We give
two Illustrative examples and follow with some tasks.

Illustrative Example 1 Construct an acute isosceles triangle given the length of its
two equal sides (b) and the length of the height (h) drawn perpendicular to one of these
equal sides. Solution Refer to the figure 1. We reduce the problem to construction
of a right angled triangle given the hypotenuse (b) and one of its sides (h). Then we
just extend side BD till we obtain a length of side b. Recall we already know how to
construct a triangle with R-HS.

Illustrative Example 2 Construct an triangle given the two angles of a triangle
and the perimeter of the triangle. Solution Refer to the figure 2. We construct a
triangle DCE with DE = perimeter and two angle at D and E equal to half of the
specified angles (recall we know how to bisect angles). Then, we draw perpendicular
bisectors on DC and CE which intersect DE at A and B. Note that triangle ABC fits
the requirement of the problem.

Illustrative Example 3 Notice that ASS is not a genuine congruence method. What
is the reason? Show that given an angle and the two other sides we can construct two
different triangles. Solution See Figure 3.

Figure 1: Example 1 Figure 2: Example 2

Figure 3: Example 3

Task 1Explain how to build angles that have the value: a) 45 ; b) 60 ; c) 30 d)
15) e)22.5. Task 2 Explain how to build an isosceles triangle given the angle at
the vertex and the length of the bisector drawn on one of the equal angles. Task
3 Explain how to build a triangle given : a) the side and the median and height to
it; b) two angles and height (consider two cases); c) two sides and a median (consider
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two cases); d) the side adjacent to a given angle and the sum of the other two sides.
Task 4Explain how to construct a right-angled triangle if given its acute angle and
the difference between the hypotenuse and opposite side to the given acute angle.


