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1. Find the number of different 7-digit numbers that can be made by rearranging the digits in the number
3053345.

2. The number 2004 has only 12 integer factors, including 1 and 2004.

(a) How many distinct factors does 20044 have?

(b) If the product of the factors in part (a) is written as 2004N , find the value of N?

3. You are given two parallel panes of glass. Each pane
will transmit 70%, reflect 20%, and absorb 10% of the
light that falls on it. For example, for the portion of
a beam of light incident on the pane on the left that
follows the path in Figure 1, the fraction transmitted
is 0.7 × 0.7 = 0.49, but for the portion of the beam
following the path shown in Figure 2, the fraction
transmitted is 0.7×0.2×0.2×0.7 = 0.0196. If a light
source is placed on one side of the two panes, find the
total fraction of light that passes through to the other
side. Figure 1 Figure 2

4. Let f be a function whose domain is all real numbers. If f(x) + 2f

(

x + 2001

x − 1

)

= 4013 − x for all x

not equal to 1, find the value of f(2003).

5. An ant is crawling at a rate of 48 centimetres per minute along a strip of rubber which can be infinitely
and uniformly stretched. The strip is initially one metre long and one centimetre wide and is stretched
an additional one metre at the end of each minute. Assume that when the strip is stretched, the ratio
of the distances from each end of the strip remains the same before and after the stretch. If the ant
starts at one end of the strip of rubber find the number of minutes until it reaches the other end.


