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Instructions

• Your team will have 40 minutes to answer 10 questions. Each
team will have the same questions.

• Each question is worth a total of 6 marks. However, some
questions are easier than others!

• Do not spend too long on any one question without sharing it
with the rest of the team.

• You will have to decide your team’s strategy for this group
competition.

• There is only one response sheet per team.

• Don’t forget to finalise your answers and write them on the
response sheet before the end of the round.
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Question 1

When n is a positive integer, n!, read ‘n factorial’, is the product
of all the integers from 1 to n.
For example, 5! = 1 × 2 × 3 × 4 × 5.

What is the highest power of 6 that is a factor of 66?

[6 marks]
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Question 2

Five pirates agree to split a number of coins in the following way.

The first pirate takes half the coins and one more.
The second pirate takes a third of the remainder and two more.
The third pirate takes a quarter of the remaining coins and three
more.
The fourth pirate takes a fifth of the remaining coins and four
more.
The fifth pirate takes what’s left.

Given that each pirate receives a whole number of coins and the
fifth pirate receives less than the third, how many coins did the first
pirate take?

[6 marks]
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Question 3

In how many different ways can 2015 be written as the difference
of the squares of two positive integers?

[6 marks]
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Question 4

OPQA is a rectangle with OP = 3 units and PQ = 2 units.

O A

QP

B

D

C

Three congruent triangles AOB, ACB and ACD are removed from
the rectangle.

What is the area of the remaining trapezium?

[6 marks]
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Question 5

At Mary Box School every pupil in Year 10 studies at least two
sciences.

There are 220 students in the year group, of which 150 study
biology, 180 study chemistry and 170 study physics.

How many students study all three sciences?

[6 marks]
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Question 6

In the right-angled triangle shown the sides adjacent to the right
angle have lengths 7 and 24.

A circle is inscribed in the triangle.

What is the area of the circle as a multiple of π?

[6 marks]
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Question 7

A sequence is defined by the recurrence relation

un = (un−1)2 − (un−2)2 and
u1 = u2 = 1.

What is the value of u100?

[6 marks]
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Question 8

2015 is the 400th anniversary of the birth of Frans van Schooten.
His significant contribution to mathematics was to take the new
ideas of René Descartes’ cartesian geometry and spread them
in an understandable way. He also suggested that coordinate
geometry could be extended to 3-dimensional space.

The equation of a sphere, centred at the origin, can be written as
x2 + y2 + z2 = r2, where r is the radius of the sphere.

What is the volume of the largest cuboid with sides of integer length
that can fit inside a sphere of radius 9 units?

[6 marks]
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Question 9

In the hexagon ABCDEF the four interior angles ABC, BCD,
CDE and DEF are each equal to 135°.

Also, AB = 1, BC = 2, CD = 4, DE = 8, EF = 16 and F A = x.

What is the value of x2?

[6 marks]
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Question 10

In a street there are five houses, each painted a different colour.

A person of a different nationality lives in each house.

Each of these five people drinks a different type of beverage, plays
a different type of sport and keeps a different type of pet.

The Brit lives in the red house.
The Swede keeps dogs as pets.
The Dane drinks tea.
The green house is next to, and on the left of the white house.
The owner of the green house drinks coffee.
The person who plays hockey rears birds.
The owner of the yellow house goes swimming.
The person living in the centre house drinks milk.
The Norwegian lives in the first house.
The person who plays football lives next to the one who keeps
cats.
The person who keeps horses lives next to the person who goes
swimming.
The person who cycles drinks juice.
The Italian plays tennis.
The Norwegian lives next to the blue house.
The person who plays football has a neighbour who drinks
water.

What is the nationality of the person who owns the fish?

[6 marks]
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Group Round response sheet Senior TeamMaths Challenge 2015 National Final

Team number School name

1. Power of 6

0 6

2. Number of coins for the first pirate

0 6

3. Number of ways

0 6

4. Area of the trapezium

units2 0 6

5. Number of triple scientists

0 6

6. Area of the circle

units2 0 6

7. Value of u100

0 6

8. Volume of the cuboid

units3 0 6

9. Value of x2

0 6

10. Fish owner’s nationality

0 6

Circle the mark awarded for each question and cross out the others. Final score /60
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