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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. 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.

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

Find the value of

(((2 L0+ 1)_1 + 9)_1,

. : P :
Give your answer in the form —, where p and g are prime numbers.

[6 marks]
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(QUESTION 2

Annabel, Brian, Clodagh and Davinder spent a week in the summer
picking grapes.

They all worked out the total mass of grapes that they had each
collected. It was found that Annabel had picked 20% more grapes
(by mass) than Brian and the mass of grapes brought in by Brian
was 20% less than the mass collected by Clodagh. The masses of
Clodagh and Davinder’s hauls were in the ratio 3 : 2.

Davinder had picked 100kg of grapes.

What was the total mass, in kilograms, of fruit picked by these four
people?
[6 marks]
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(QUESTION 3

2019 can be written as the product of two prime numbers and also
as the the sum of two prime numbers, since 2019 = 3 X 673 and

2019 =2 4+ 2017.

What is the least positive integer that can be written as a product of
two, not necessarily different, prime numbers but cannot be written
as a sum of two, not necessarily different, prime numbers?

[6 marks]
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QUESTION 4

There are 1200 pupils in a school in Venntown. 60% of the pupils
study Spanish, 50% of the pupils study French but 10% of the pupils
study neither language.

How many pupils study both French and Spanish?
[6 marks]
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(QUESTION 5

The sequence of Perrin numbers is defined by:
u = 3,u2 = O,u3 = 2,

and
Upi3 = Upyel + Uy, for n > 1.

How many terms in the sequence are less than 100?

[6 marks]
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(QUESTION 6

The area of the rectangle ABCD is equal to the area of the triangle

ABE.
The lines AE and BE intersect the line CD at points F and G

respectively.
The lengths of the line segments AF, BG and DF are 15, 13 and 9
respectively.

A B

What is the area of the triangle EFG?
[6 marks]
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(QUESTION 7/

In this question the letters F, O, R, T, U, N and E represent different
digits.

The digits O, N, E, F, U and R satisfy

SO O
T=z=z=z=
~o| oy by I

| +

N represents 3.
The digit represented by 7 is less than the digit represented by O.

What isthe valueof F+ O+ U +R+T +E + E + N?
[6 marks]
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(QUESTION 8

The diagram shows 12 small circles of radius 1 and a large circle,
inside a square.

Each side of the square is a tangent to the large circle and four of
the small circles.

Each small circle touches two other circles.

4 N

N /

What is the length of each side of the square?
[6 marks]
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(QUESTION 9

A checkmark number is a four-digit integer ‘abcd’, where a, b, c
and d are digits such that b < ¢ < d and a > b.

2019 is an example of a checkmark number.

Including 2019, how many checkmark numbers are there?

[6 marks]
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QuEsTION 10

The diagram below shows a net of a square-based pyramid. Each
edge of the pyramid has length 6 cm.

=~=—6cm—

What is the volume of the pyramid, in cm>?

Give your answer in the form a+/p where a is an integer and p is a
prime number.

Note: The volume, V, of a pyramid is given by the formula

1
V ==bh
3

where b is the area of the base of the pyramid and / is the height of
the pyramid.

[6 marks]
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1. Value of expression 6. Areaof EFG

06

06

4. Number of pupils 9. Number of checkmark numbers
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35 18

240 870

17 36V2

On the RESPONSE SHEET: E Circle the mark awarded for each question and cross out the others. 1
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