Junior Cert Geometry Syllabus
The following is the Junior Cert geometry syllabus for both HL and OL .Only HL students
are required to prove certain Theorems

Words — use the terms:

Theorem: This is a statement that can be demonstrated to be true by accepted mathematical
operations and arguments

Proof: This is the process of showing a theorem is correct.

Axiom, Self evident truth

Corollary: A corollary is a statement the truth of which follows readily from an established

theorem:

Converse: The converse of a theorem is a statement formed by interchanging what is given

in a theorem and what is proved;

Implies: We use the word implies as follows if ab//cd and cd // xy — ab i/ xy

1. [Two points axiom] There is exactly one line through any two given points.
2. [Ruler axiom] The properties of the distance between points
3. [Protractor Axiom] The properties of the degree measure of an angle
4. Congruent triangles (SAS, ASA and SSS)
5. [Axiom of Parallels] Given any line | and a point P, there is exactly one line through P that
is parallel to 1.
Theorems:

1. Vertically opposite angles are equal in measure.

2. In an isosceles triangle the angles opposite the equal sides are equal. Conversely, if two
angles are equal, then the triangle is isosceles.
3. If a transversal makes equal alternate angles on two lines then the lines are parallel, (and
converse).
4. The angles in any triangle add to 180°.
5. Two lines are parallel if and only if, for any transversal, the corresponding angles are
equal.

6. Each exterior angle of a triangle is equal to the sum of the interior opposite angles.

9. In a parallelogram, opposite sides are equal and opposite angles are equal (and
conyerses).

10. The diagonals of a parallelogram bisect each other.

11. If three parallel lines cut off equal segments on some transversal line, then they will cut
off equal segments on any other transversal.

12. Let ABC be a triangle. If a line | is parallel to BC and cuts [AB] in the ratio s:t, then it
also cuts [AC] in the same ratio {and converse).

13. If two triangles are similar, then their sides are proportional, in order (and converse).

14. [Theorem of Pythagoras) In a right-angled t riangle the square of the hypotenuse is
the sum of the squares of the other two sides.

I5. If the square of one side of a triangle is the sum of the squares of the other two sides,
then the angle opposite the first side is a right angle.

19. The angle at the centre of a circle standing on a given arc is twice the angle at any
point of the circle standing on the same arc. [Formal proofs of theorems 4, 6, 9,14 and 19

are required]




Corollaries:
1. A diagonal divides a parallelogram into 2 congruent triangles.
2. All angles at points of a circle, standing on the same arc, are equal, (and converse).
3. Each angle in a semi-circle is a right angle.

4. If the angle standing on a chord [BC] at some point of the circle is a right-angle, then [BC]
is a diameter.

5. If ABCD is a cyclic quadrilateral, then opposite angles sum to 180°, (and converse).

Constructions:
1. Bisector of a given angle, using only compass and straight edge.

2. Perpendicular bisector of a segment, using only compass and straight edge.

3. Line perpendicular to a given line 1, passing through a given point not on 1.

4. Line perpendicular to a given line 1, passing through a given point on 1.

5. Line parallel to a given line, through a given point.

6. Division of a line segment into 2 or 3 equal segments, without measuring it.

7. Division of a line segment into any number of equal segments, without measuring it.
8. Line segment of a given length on a given ray.

9. Angle of a given number of degrees with a given ray as one arm,

10. Triangle, given lengths of three sides

11. Triangle, given SAS data

12. Triangle, given ASA data

13. Right-angled triangle, given the length of the hypotenuse and one other side.

14. Right-angled triangle, given one side and one of the acute angles (several cases).
15. Rectangle, given side lengths. — complete the constructions specified

2.2 Transformation geometry Translations, central symmetry and axial symmetry



