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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 6 points. However, some questions are
easier than others. Some questions are split into two parts worth
3 points each.

* 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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QUESTION 1
What is the value of
58 - 3%

(5% + 3%)(52 + 32) !

[6 marks]
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(QUESTION 2

a, b, c and d are numbers such that:

a:b=2:7,
b:c=2:11,
c:d=2:13.

The value of d? is 1002001.

What is the value of a2?

[6 marks]
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QUESTION 3

T,U and V are points on the circumference of a circle.

TUYV is an equilateral triangle.

The circumference of the circle is 12 cm.
The area of the triangle TUV is A cm?.

What is the value of 72A?

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

[6 marks]
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QUESTION 4

‘3563’ is an example of a number where every two consecutive
digits form a multiple of 7.

The number N is a 500 digit number with the same property. The
first digit of N is 8.

(a) What is the last digit of N? [3 marks]

There are M such 20 digit numbers with the property that every
two consecutive digits form a multiple of 7 and the first digit is 8.

(b) What is the value of M? [3 marks]
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QUESTION 5

A sequence is defined as follows:

a =2,
and, forn > 1,
a,+1 = the number of occurrences of a,, in the first n terms

of the sequence.

What is value of ajggo?
[6 marks]
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QUESTION 6

In this question the letters S, N, O, W, V.Y, E, T and I represent
different digits.

The digits T, W, E, N, Y, V, I, S and O satisfy

+

</ =™

w
w
1

| Iy I

N
N
1

Q9™

Y
Y
N

What is the valuveof S+ E+V+E+N+T+Y+T+ W+ O?
[6 marks]
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(QUESTION 7/

Two numbers a and b satisfy the equations

a+b=2,
a’ +b* = 6.
(a) What is the value of &> + b>? [3 marks]

(b) What is the value of @’ + b°? [3 marks]
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QUESTION §

ABCD,CPQR and CWXY are squares.
R is the midpoint of AB.

The line OR intersects AD atY.

The line PQ intersects XY at Z.

B C

X

The area of the square ABCD is 64.

What is the area of the shaded region CWXZP?
[6 marks]
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QUESTION 9

A serrated number is a positive number with the following property:
for any three consecutive digits, the middle digit is either strictly
greater than its two neighbours or strictly smaller than its two
neighbours.

For example, 2020 is a serrated number, as is 31415, but 1243 and
314159 are not.

(a) How many 4-digit serrated numbers are there for which each
of its digits is either 3, 2 or 1? [3 marks]

(b) How many 8-digit serrated numbers are there for which each
of its digits is either 7, 6 or 5? [3 marks]
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QuEsTION 10

Positive integers x, y and z satisfy the equations:

x? +y+z=1988,
x + y* + z = 2020.

What is the value of z?
[6 marks]
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1. Value of expression 6. Value of
S+E+V+E+N+T+Y+T+W+0?

06

2. Value of a® 7. (a) Value of a®> + b (b) Value of @° + b’

B

(a)
(b)

4. (a) Last digit of N (b) value of M

(a)
(b)

9. (a) 4-digit serrated numbers (b) 8-digit
serrated numbers

(a)
(b)

5. 1000th term 10. Value of z
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