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‘A’ questions in each paper are meant to be straightforward - ‘B’ and ‘C’ questions more difficult.
Hints are included upside down at the bottom of the page. Fold this back and look at them when you need.

A1 You travel the first 48 miles of a journey at an average of 36 mph and the second 48 miles at an
average of v mph. What must v be if you want to average 45 mph over the 96 mile journey?

A2 Without using decimal equivalents (or a calculator) prove that these three fractions are arranged in
order of size, largest first :

 6  7  8 
11 13 15

B3 Beth has 4 of her friends round for a sleepover. She puts two airbeds down in her own bedroom; the
other bedroom has two beds. In how many ways can they split themselves between the two bedrooms
if she decides not to sleep in her own bed?

B4 It’s the last month in which to play with the year number 2010.
(i) Which values from one to ten can you form with the digits of 2010, each digit used exactly
once in the order in which it appears, if you are allowed to use + − × ÷ ( ) or putting digits together to
form numbers?
(ii) If you use the digits in any order, can you get any extra values?
(iii) Can you obtain all the values from one to ten using the digits in order if you are allowed to add
the use of powers, square roots and factorials. How?
Note that 1! = 1, 2! = 2 × 1, 3! = 3 × 2 × 1, 4! = 4 × 3 × 2 × 1, etc. It is defined that that 0! = 1; it follows from the rules of
factorials in a way similar to 50 = 1 follows from the rules of indices. You probably have not met this before.

B5 When we write 789 in decimal, we mean 7 hundreds plus 8 tens plus 9 units.
If abc represents a decimal number (not algebra), we would have to use

100a + 10b + c
for its value. Show that if a + b + c is divisible by 9, then so is abc
divisible by 9 and if abc is divisible by 9, then a + b + c is divisible by 9.

B6 ∆ ABC is right-angled at ∠ A and AB < AC. BCDE is a square.
G is on AC so that ∠ AGE = 90°.
F is on EG so that ∠ BFE = 90°.
Prove that ABFG is a square.

C7 In the square, the two equal arms of the black saltire cross extend a distance x from the corners of the
square as shown in the diagram.. The centre length is 2a. The black cross covers the same area as the
four white triangles. Prove that x = a (√2 − 1).
[Note that it is unnecessary to expand / multiply out brackets.]

If the width of each arm of the cross (perpendicular to the edges of the arms)
is 1 unit, find the area of the square.

Hints :
6.Some lines for you to fill in. Look for a triangle congruent to ∆ ABC and prove it is so.
7.Divide the square into eight triangles using the axes of symmetry. For the second part, note that the hypotenuse of an

isosceles right-angled triangle with other sides both 1 is √2.
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