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A1
a is the smallest positive integer greater than 1 such that the sum
of the first a positive integers is a square.
In other words, a is the smallest positive integer such that a > 1
and 1 + 2 + 3 + · · · + a = b2, for some positive integer b.
Pass on the value of a + b.
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T is the number you will receive. A3
A right-angled triangle has two sides 2T and 3T .

The longest side may be written as

a
√

b,

where a and b are primes.
Pass on the value of a + b.
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T is the number you will receive. A2
p ⋄ q is defined as

pq − (p + q).

Evaluate
T ⋄ 7.

The answer is a two-digit number.
Pass on the units digit.
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T is the number you will receive. A4
The line with equation

y = −x − 1

meets the parabola with equation

y = T x2 − 1
2T x

at two points.
The sum of the x-coordinates of these two points may be written
as

a
b

, where a and b are positive integers with no common factor
other than 1.
Write down the value of

a
b

.
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B1
The sum of three primes is 50.
Pass on the largest possible median of three such primes.
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T is the number you will receive. B3

x = T3.

Pass on the units digit of x.
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T is the number you will receive. B2
x ⋄ y is defined as

x2 − y.

T ⋄ 1
T ⋄ (−T) =

a
b

where a and b are positive integers with no common factor other
than 1.
Pass on the value of a + b.
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T is the number you will receive. B4
The point A at (T, 4) is reflected in the x-axis to give point B.
The point B is reflected in the line y = x to give point C.
Write down the area of the triangle ABC.
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C1
The table below shows an incomplete 4 × 4 magic square.

Pass on the sum of the missing numbers divided by 6.
Note: In a magic square the sums of the numbers in each row,
each column, and the two main diagonals are all the same.
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T is the number you will receive. C3
In the diagram, the points
A, B, C and D lie on a
circle.
BCE is a straight line.
AF is a tangent to the circle
and AF is parallel to BD.
∠F AD = T°.
∠DCE = x°.

Pass on the sum of the digits of x.
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T is the number you will receive. C2
A set of seven positive integers has mode T , median 2T − 1 and
mean 3T − 2.
Pass on the maximum possible value of the range of the seven
integers.
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T is the number you will receive. C4
Write down the value of√

(T − 4)! + (T − 5)! + (T − 6)!
3!

.

Note: The notation n!, read “n factorial ”, means the product
of all the positive integers from 1 to n. For example,
5! = 5 × 4 × 3 × 2 × 1.
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D1

The area of the triangle ABC is X cm2.

The cosine of ∠CAB is
√

77
9

.

Pass on the value of X .
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T is the number you will receive. D3
The transformation X represents a rotation of 90° clockwise
about the point (2, 3).
The transformation Y represents a reflection in the line y = x.
Andrew applies transformation X to the point A (T − 2, 12T) and
then applies transformation Y to the image to obtain point B.
Bill applies transformation Y to the point A (T − 2, 12T) and then
applies transformation X to the image to obtain point C.
Chris notices that a translation of(

a
−b

)
transforms the point B to the point C.
Pass on the value of ab.
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T is the number you will receive. D2
The straight line

2x + 3y = 2T

cuts the y-axis at A.
The straight line

3x + 2y = 2T

cuts the x-axis at B.
The two lines intersect at C.
The origin is at O.

The area of the quadrilateral OBCA is
p
q

, where p and q are
positive integers with no common factor greater than 1.
Pass on the value of p − 8q.
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T is the number you will receive. D4
Write down the remainder when

(2213 + 2212 + 221)T

is divided by 37.
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Team number School name

A1

0 1 3
A2

0 1 3
A3

0 1 3
A4

0 1 3

Bonus 3

A total /15

B1

0 1 3
B2

0 1 3
B3

0 1 3
B4

0 1 3

Bonus 3

B total /15

C1

0 1 3
C2

0 1 3
C3

0 1 3
C4

0 1 3

Bonus 3

C total /15

D1

0 1 3
D2

0 1 3
D3

0 1 3
D4

0 1 3

Bonus 3

D total /15

Circle the mark awarded for each question and cross out the others.
At the end of the round, either circle the bonus mark or cross it out.

Final score /60
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