Canberra Mathematics Enrichment Programme

SAMPLE MATERIAL

1. Today’s date is a palindrome when expressed as 31.5.13. How many such
palindromes will occur this year? This century?

2. My pet dog, cat and piranha all eat the same pet food, but each
gets a different (fixed) amount every day. The dog takes 30
days to eat one whole packet, the cat 40 days and the piranha
120 days. How long will three packets last?

3. Dr Blastem (who is quite definitely nof a mad scientist) wants
to test her new high-powered laser. She assembles solid metal
cubes of side-length 10cm into a rectangular prism of sides
30cm by 50cm by 70cm. The laser then burns a hole of
diameter lcm from one vertex to the diagonally opposite
vertex. How long overall is the hole drilled by the laser? How
many cubes have a hole burned through them?

4.  Write down the (positive integer) factors for each positive integer from 1 to 20.
Which is the smallest positive integer with exactly six factors? Which is the
smallest with seven factors?

5. A function f has the property that f(x+y) = f(x)+ f(»)
for any real numbers x and y.

a) Whatis f(0)?

b) Given thatf(2) =4, whatis f(7)?  And f(N2)?

c) Answer parts a) and b) again, if f(x+y)= f(x)= f(»)—2 forall x and y.

P Y A quadrilateral 1s called cyclic if its four vertices lie on a circle,
/ \ . like the one in the diagram.
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") 6. Suppose the cyclic quadrilateral ABCD has two opposite
= sides of equal length. That is, AB=CD. Is it necessarily a

g rectangle? What if AB=CD, and also BC = AD?

7. The quadrilateral ABCD is cyclic. Another circle has centre O somewhere on
the side AB, and is tangent to the other three sides. Prove that AD + BC = AB.
(1985 IMO)




8. How many prime numbers are one less than a square? One less than a cube?

9. At the local pet store, rabbits cost $7.80 each, and ferrets $10.20.
Mrs C. Deville spent $130.20 on rabbit sand ferrets. How many of
each did she buy?

10. During a recent statistics exam a total of 60% of the students
passed. In raw numbers, 60% more girls than boys passed, even
though 60% more boys than girls were in the class. What
proportion of boys failed?

11. Flavius made a solid shape with eight faces. Four are hexagons, and four are
triangles. What is the shape? Draw a net for it.

12. Consider dominoes. Each has two parts, and on each part are a number

¢ of dots between zero and six inclusive. How many distinct dominoes
— are there? Ignoring the 0/0 domino, each may be considered to
represent a fraction of value at most one. The domino 1/2 pictured
® would represent a half. What is the sum of all these fractions?

13. Please decode the following question, and then solve it.

O BR DNOCQOCM FL B DNTII KMOD CGRJIT. WNIC WTODDIC
OC JBUI IOMND, DNI CGRJIT UDOEE NBU DNTII KOMODU,
JGD DNIY BTI IXBADEY DNI TIVITUI FL ODU JBUI DIC

TIHTIUICDBDOFC. WNBD OU DNI CGRJIT?

Plain:

Crypt: |A|B|C|D|E|F|G|H|T |J|K|L|IM|N|JO|P|IQIR|S|T|U|V|W|X|Y

Count: [ 1 |9 |11 |20 |3 (3|4 |1 (25|62 |24 |11 |14|0|1 |4 |011 ]9 |1 |3 |1]2

14. My grandmother is visiting from Queensland. Her plane arives
at 2pm next Saturday, and she leaves at 2pm some other day. |
remember that the total length of total stay is al5h hours,
where a and b are digits, and that the number of days she is
staying is a multiple of 3. Just how many days is my
grandmother visiting?




