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Instructions

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

e Each question is worth 6 points with some if them being in two
parts each worth 3 points. However, some questions are easier
than others!

* You will have to decide your team’s strategy for this group
competition. Do you split up so that individuals work on a few
questions each or do you work in pairs on a greater number of
questions? Working all together on all the questions may well
take too long. You decide!

e There is only one RESPONSE SHEET per team. Five minutes before
the end of the time you will be told to finalise your answers and
write them on the RESPONSE SHEET. Only this RESPONSE SHEET
will be marked.
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QUESsTION 1

A right-angled triangle has hypotenuse of length 2080 and a shorter
side of length 2016. The third side has length 2".

What is the value of n?

[6 marks]
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(QUESTION 2

(a) What is the least positive integer which leaves remainder 1
when divided by 7 and remainder 2 when divided by 117
[3 marks]

(b) What is the least positive integer which leaves remainder 1
when divided by 7, remainder 2 when divided by 11 and
remainder 3 when divided by 13? [3 marks]
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QUESTION 3

D E A

ABCD is a square with side length 1. A semi-circle with diameter
CD is drawn on the interior of ABCD as shown. The point £ on
DA is such that line BE is a tangent to the semi-circle.

What is the area of the triangle ABE?

[6 marks]
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QUESTION 4

Anya, Boris, Chiara and Derek played ‘two-a-side’ football in the
park. In each round one team, made up of two attackers, tries to
score a goal. The other team, made up of one defender and one
goalkeeper, tries to stop them. They played a series of rounds with
each round ending after a goal was scored. The player who scored
the goal became the goalkeeper in the next round with the other
positions determined at random.

When they stopped playing, Anya had been the goalkeeper nine
times, Boris had not been the goalkeeper in thirteen of the rounds,
Chiara had not been the goalkeeper in fourteen of the rounds and
Derek had been an attacker in sixteen rounds but never played as
defender.

(a) How many rounds were played altogether? [3 marks]

(b) Who scored the goal in the sixth round? [3 marks]

© UKMT 2015/16



SENIOR TEAM MATHS
Groupr Rounp CHALLENGE ((
2015/16 FMSP
s oiesrrer \_UKMT _/

NATIONAL FINAL Let maths take you further

(QUESTION 5

A rectangular piece of paper has its corners at A, B, C and D. The
length of CD is 12 cm. The paper is folded so that the corner that
was at A now coincides with C to form the pentagon B'CDEF, as
shown. The length of EF is 15 cm.

B/

D E A

What is the perimeter of the pentagon B'CDEF, in cm?

[6 marks]
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(QUESTION 6

a|b|c
f
gl h|i

The letters a to i represent the numbers 1 to 9 in some order. Each
letter represents a different number such that:

a+b+c>d+e+ f>g+h+i;
e is a prime factor of g;

f > a;
b+ g =h;
i # 1.

Find the values of a, b, ¢, d, e, f, g, h and i. Give your answer in the
form ‘abcdefghi’.

[6 marks]
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QUESTION 7/

(a) Ernie is celebrating his 18th birthday today. He notices his age
is a factor of 2016.

In what year is the next time that his age on his birthday is a
factor of the year? [3 marks]

(b) Frida and Graham (both younger than 80 years in age) realise
that if they write their two-digit ages next to each other (Frida’s
first), they form a four-digit square. Graham realises that they
will be able to achieve a similar feat in exactly 17 years’ time.

How old is Frida? [3 marks]
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QUESTION §

Incapability Green has a set of five square lawns around two seating
areas that are right-angled triangles in shape and two triangular
flowerbeds. One of the seating areas is bounded by a square pond
and the two smallest lawns.

Lawn
Lawn
Lawn
Lawn Lawn
Pond

The total area of the five lawns is 2016 m?.
What is the area of the pond in m??

[6 marks]
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QUESTION 9

(a) Using the digits 0, 1, 2, 3, 4 and 5 no more than once each, how
many five-digit even numbers can be formed? [3 marks]

(b) What is the sum of all four-digit integers whose digits are all
odd numbers? [3 marks]
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QuEsTION 10

A two-digit Keith number ‘ab’ is a number that appears in the
sequence generated from the recurrence relation:

Upso = Upe1 + U, forn > 1;

uy=a, u =b.

For example, 14 is a Keith Number since 14 appears in the sequence
1,4,5,9, 14, 23, .. .. In fact, 14 is the first Keith Number.

The third Keith number is 28.

Coincidentally, the fourth Keith Number is the sum of the second
and third Keith numbers.

What is the fourth Keith number?

Mike Keith introduced Keith numbers in 1987; he was an American mathematician
and software designer.

[6 marks]
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1. Value of n 6. Nine-digit number

2. (a) Least positive integer (b) Least positive 7. (a) Year (b)Frida’s age
integer

J

4. (a) Number of rounds (b) Scorer in sixth 9. (a) Number of five-digit numbers (b) Sum of
round four-digit numbers

cm

E Circle the mark awarded for each question and cross out the others. FINAL SCORE /60 |

© UKMT 2015/16



