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A1
x + 2y + 3z = 4 and 5y + 6z + 7x = 8.

What is the value of
y

x
for x , 0?

Answer:
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A2
Ten points are equally spaced around the circumference of a
circle.
How many different, that is, non-congruent, triangles can be
formed by joining three of these points?

Answer:
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A3
The operation ♦ is defined by x ♦ y = x2 − 2y.
What are the two solutions of the equation

(1 ♦ a) ♦ (a ♦ 7) = 125?

Answer:
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A4
The diagram shows a square ABCD and
a sector AEB of a circle with centre A and
radius AB. DE meets AB at the point X .

AB has length 2 and ∠BAE = 1
3 × ∠DAB.

Find the area, in square units, of the
shaded region BXE .

Express your answer in the form aπ + b
√

3, where a and b are
rational numbers expressed in their simplest form.

Answer:
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A5
The positive integer k satisfies the equation

√
k −

12
√

k
= 3

√
3.

What is the value of k?

Answer:
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A6
A sequence of positive integers, a1, a2, a3, ... satisfies
a1 < a2 < a3 < ... and has the property that the difference
between consecutive terms increases by 1 each time.
The sum of the first six terms is 158 and a7 = 22a1.
What is the value of the second term of the sequence?

Answer:
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A7
‘abc’ is a three-digit integer, where a, b and c are three different
digits.

‘abc’ = 23(a + b + c).

What is the integer ‘abc’?

Answer:
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A8
How many pairs of integers (x, y) are there such that

2x2 − 2xy + y2 = 25?

Answer:
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A9
ABCD is a square of side 2 with M the midpoint of AB.
A point P lies inside the square so that PM has length 1 and
DP has length 2.
What is the distance of P from AD?
Give your answer either as a fraction in its simplest terms, or as
a decimal.

Answer:
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A10
Each cell of a 3 × 3 grid is to be filled with one of the digits
1, 2, 3 in such a way that each row and each column contains
each digit exactly once.
The diagram below shows one such arrangement.

1 3 2
3 2 1
2 1 3

In how many different ways is it possible to fill the grid?

Answer:
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A11
j, k and m are different positive digits.
The three-digit integer ‘ j km’ is divisible by j × k × m.
What is the largest possible value of ‘ j km’?

Answer:
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A12
The point Q has coordinates (q, 1).
After reflection in the line y = 3x, Q is mapped to the point R.
Find, in terms of q, the coordinates of R.
Give your answer in its simplest form.

Answer:
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B1
A triangle with sides in the ratio 7 : 24 : 25 is inscribed inside a
circle of radius 5.
What is the area of the triangle?
Give your answer either as a fraction in its simplest terms, or as
a decimal.

Answer:
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B2
5x + 6y + 7z = 8 and 9y + 10z + 11x = 12.

What is the value of
z
x

for x , 0?

Answer:
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B3
The diagram shows an equilateral
triangle ABC with sides of length 2, and
a sector BAD of a circle with centre A
and radius 2. ∠CAB = 2 × ∠BAD.
The point M is the midpoint of AB. The
line CM is extended to meet AD at the
point E .
What is the area of the shaded region
BMED?

Express your answer in the form aπ + b
√

3, where a and b are
rational numbers expressed in their lowest terms.

Answer:
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B4
The operation ♦ is defined by x ♦ y = x − 3y.
What are the two solutions of the equation

(a ♦ 4) ♦ (a2 ♦ 4) = 0?

Answer:
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B5
‘abc’ is a three-digit integer, where a, b and c are three different
digits.

‘abc’ = 17(a + b + c).

What is the integer ‘abc’?

Answer:
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B6
The positive integer k satisfies the equation

√
k −

10
√

k
=
√

5.

What is the value of k?

Answer:
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B7
Seven points are equally spaced around the circumference of a
circle.
How many different, that is, non-congruent, triangles can be
formed by joining three of these points?

Answer:
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B8
How many pairs of integers (x, y) are there such that

x2 − 4xy + 5y2 = 169?

Answer:



UKMT
UK

M
TUKM

T

United Kingdom
Mathematics Trust

Senior Team
Maths

Challenge
2019–20

National Final

Relay

© UKMT 2019–20

B9
A sequence of positive integers, a1, a2, a3, ... satisfies
a1 < a2 < a3 < ... and has the property that the difference
between consecutive terms increases by 1 each time.
The sum of the first six terms is 137 and a8 = 9a1.
What is the value of the second term of the sequence?

Answer:



UKMT
UK

M
TUKM

T

United Kingdom
Mathematics Trust

Senior Team
Maths

Challenge
2019–20

National Final

Relay

© UKMT 2019–20

B10
Each cell of a 3× 3 grid is to be filled with one of the digits 0, 1,
2 or 3 using the following conditions:
(i) each digit appears at least once within the grid,
and
(ii) each row contains exactly two zeros.
An example of such an arrangement is shown below:

0 2 0
0 0 1
0 0 3

In how many ways is it possible to complete the grid?

Answer:



UKMT
UK

M
TUKM

T

United Kingdom
Mathematics Trust

Senior Team
Maths

Challenge
2019–20

National Final

Relay

© UKMT 2019–20

B11
r , s and t are different positive digits.
The three-digit integer ‘rst’ is divisible by r × s × t.
What is the smallest possible value of ‘rst?’

Answer:
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B12
The point P has coordinates (p, 1).
After reflection in the line y = 2x, P is mapped to the point Q.
Find, in terms of p, the coordinates of Q.
Give your answer in its simplest form.

Answer:


