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Assignment 2
Instructions Olas

I) This assignment consists of 6 questions:
Section A: requires numerical answers only.
Section B: requires full solutions.

2) Each question in Section A is worth 5 points.
No partial credit are given, but you must not
give more than the number of answers being
asked for. For questions asking for several
answers, full credit will only be given if all
correct answers are found.

3) Each question in Section B is worth 20
points. Partial credits may be awarded.

4) Diagrams shown may not be drawn to scale.
'5) You cannot use instruments such as

protractors, calculators and electronic
devices, smart watches.
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SECTION A

Problem 1:

Let x be some real number, and y =+3x+4 +4-3x .

What is the minimum possible value of 3’

?
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Problem 2:

A circle of radius 1 cm is drawn touching the three edges of an equilateral
triangle. Starting from this circle, three infinite sequences of smaller circles are
then drawn, one at each corner, such that each circle touches tangentially the
previous circle and two of the edges of the triangle, as shown in the diagram
below. What is the sum of the circumferences, in cm, of all the circles? (Take
r=3.14)

Problem 3:

Let ABCDEF and AGHIJK be two regular hexagons that do not overlap, as
shown in the diagram below. Assume that ZFAK =90° and that the areas satisfy
3x[AGHIJK ] =4 x[ ABCDEF']. What is the ratio of [ABG]:[AGHIJK]?

(Note: [P] denotes the area of polygon P.)
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- A V-Tromino is made up of three 1x1 squares, as diagrams shown below:

All the V-Trominos must be aligned with the board cells. What is the minimum
number of the V-Trominos needed to be placed on an 8x8 board so that one
cannot fita 2x2 square in the remaining space?
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SECTION B

What is the number of real number solutions of the equation x> —8[x]+7=07?
Note: [x] denotes the largest integer that is not greater than x. For example,
[3.14]=3 and [-3.14]=-4.
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Problem 6:

In triangle ABC, M is the midpoint of BC. We draw the circle with centre O that
passes through the points 4 and C and is tangent to the line AM. The extension
of BA intersects the circle at D and the extension of CD intersects the extension
of MA at P, as shown in the diagram below. Prove that OP L BC.

P




