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Question 1. Given a point O and a vector .

(a) Find the point @ such that
TWUOT%} =0q.

(b) What is the product co7+?

Question 2. In the triangle AABC, show that G is the centroid if and only if

0G0C0GR0BOGR0OA = L.

Question 3. Prove using halfturns, that if ABCD and EBF D are parallelograms, then FAFC is also a
parallelogram.

Question 4. Find all triangles such that three given noncollinear points are the midpoints of the sides of
the triangle.

Hint: Given P, @, R then orogop fixes a vertex of a unique triangle AP'Q'R’.

Question 5. Given ZABC, construct a point P on AB and a point @) on BC such that PQ) = AB and the
line P(Q intersects the line BC at an angle of 60°.

Hint: Take a point D such that [BD] = [AB] and BD intersects BC' at an angle of 60°.

Question 6. What is the symmetry group of a rhombus that is not a square?

Question 7. Prove that if 0,,0,, fixes the point P and m # n, then the point P is on both lines m and n.
Question 8. Let m be a line with equation 2z + y = 1. Find the equations of o,,.

Question 9. Suppose that the lines £ and m have equations z +y = 0 and x — y = 1, respectively. Find
the equations for oyo,,.

Question 10. Given triangles AABC and ADEF, where NABC = ADEF where
A(0,0), B(5,0), €(0,10), D(4,2), E(1,-2), F(12,—4),

find the equations of the lines such that the product of reflections in these lines maps AABC to ADEF.



