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Senior Division: Problems 1

S1. There are 10 lockers in a row, numbered from 1 to 10. Each locker is to be painted red or blu
green, subject to the following rules:

 two lockers with numbens andm are painted different colours whenewer mis odd;
* itis not necessary to use all 3 colours.

In how many different ways can the row of lockers be painted? Justify your answer.
S2. Inthe diagram (which is not drawn to scale)

the small triangles each have the area shown.
Find the area of the shaded quadrilateral.
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S3. Two circular discs of radius 5 cm and one circular disc of radius 8 cm
are placed flat on a table with their edges touching.

(a) Determine the exact radius of the largest disc that can fit in the
space between these three discs.

(b) Determine the exact radius of the smallest disc that can surround
these three discs.

S4. Find all solutions of the pair of equations
X + Xy + Xy = 525
and
X + Xy + xy2 = 35

S5. The parabolg = x> + bx + ¢ has verte)P and the parabola = —x? + dx + e has vertexQ,
whereP andQ aredistinct points. The two parabolas also interse® ahdQ.

(@) Prove tha2(e — ¢) = bd.
(b) Prove that the line throughandQ has slopé (b + d) andy-intercept} (c + e).

END OF PROBLEM SET 1
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