
UKMT
UK

M
TUKM

T

United Kingdom
Mathematics Trust

Senior Team
Maths

Challenge
2019–20

Regional Final

Shuttle

© UKMT 2019–20

A1
The angles of a quadrilateral are 150°, 120°, x° and y°.

The ratio x : y is 2 : 3.

Pass on the value of x.

UKMT

UK
M

TUKM
T

United Kingdom
Mathematics Trust

Senior Team
Maths

Challenge
2019–20

Regional Final

Shuttle

© UKMT 2019–20

T is the number you will receive. A3
David has lost some of his marbles. He started with 40T marbles,
coloured red and blue in the ratio 5 : 4. After losing some red
marbles, the ratio is now 4 : 5.

Pass on the number of red marbles that he lost.
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T is the number you will receive. A2
In the quadrilateral ABCD, AB = AD and BD = BC.
ABE is a straight line and ∠DAB = ∠CBE = T°.
∠BDC = x°.

Pass on the sum of the digits of x.
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T is the number you will receive. A4
In the quadrilateral ADCB, the point E lies on AD so that
∠EBA = ∠BEC = ∠DCE = 90°.
Also CD = 16 cm, BC = 15 cm and BE = 1

8T cm.

Write down the length, in cm, of AE .

Give your answer in the form
a
b
, where a and b are positive

integers with no common factor other than 1.
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B1
The positive integer 12 can be written as the sum of three
consecutive positive integers: 12 = 3 + 4 + 5.

Pass on the largest positive integer N such that 42 can be written
as the sum of N consecutive positive integers.
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T is the number you will receive. B3
There are T + 5 counters in a bag, coloured red and blue in the
ratio 5 : 2.
Equal numbers of red and blue counters are added to the bag
until the ratio is 3 : 2.

Pass on the number of red counters that are added.
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T is the number you will receive. B2
The equation

x2 − (7T − 2)x + 420 = 0

has solutions a and b with a > b.

Pass on the value of a − b.
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T is the number you will receive. B4
A bag contains 2T − 2 counters. Of these T + 9 are red.
The probability of selecting two counters at random, of which

exactly one is red, is
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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C1
The operation ⋄ is defined by

x ⋄ y = x2 − y.

Pass on the value of

(9 ⋄ 14) − (8 ⋄ 9).
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T is the number you will receive. C3
The interior angles, in degrees, of a polygon with

2T
105

sides

form an arithmetic sequence with common difference
4T
105

.

Pass on the size, in degrees, of the smallest angle in the polygon.

Note: an arithmetic sequence is a sequence in which there is a
common difference between consecutive terms. For example

2, 9, 16, 23, 30

is an arithmetic sequence with common difference 7.
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T is the number you will receive. C2
The volume of a cuboid is 64T cm3. Its surface area is 560 cm2.
The volume of a smaller but geometrically similar cuboid is
324 cm3. The surface area of the smaller cuboid is S cm2.

Pass on the value of S.
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T is the number you will receive. C4
The line with the equation

y = 2x + A

meets the circle with the equation

x2 + y2 = T

at just one point.

Write down the value of A2.
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D1

Pass on the value of h.
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T is the number you will receive. D3
A point has coordinates (−T − 3, 1 − 2T).
After reflection in the line y = −x, followed by a translation of
10 units to the right and 5 units up, it has coordinates (a, b).

Pass on the value of a + b.
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T is the number you will receive. D2
The line with the equation

4y = 5x + T
meets the parabola with the equation

16y = 5x2 − 100 − T

at the points with coordinates (a, b) and (c, d).

Pass on the value of a + c.
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T is the number you will receive. D4
The integer

T2 + 31T + 108

has n different prime factors.

Write down the value of n.



Shuttle response sheet STMC 2019–20 Regional Final

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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Shuttle answers

A1

36

A2

9

A3

72

A4

45
4

B1

7

B2

23

B3

16

B4

112

C1

12

C2

315

C3

90

C4

450

D1

12

D2

4

D3

29

D4

4

On the response sheet: 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.
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Shuttle flowchart

The flowchart explains the order in which questions should be marked.

Check
question 1

Hand back to
pair X

Award 3 marks if correct first time,
otherwise award 1 mark

Check
question 2

Hand back to
pair Y

Award 3 marks if correct first time,
otherwise award 1 mark

Check
question 3

Hand back to
pair X

Award 3 marks if correct first time,
otherwise award 1 mark

Check
question 4

Hand back to
pair Y

Award 3 marks if correct first time,
otherwise award 1 mark

The record sheet passes in turn from
pair to pair.
Having completed all questions, pair Y
finally hands in the sheet for marking.

The pairs can now
take the opportunity
to amend incorrect

and subsequent
answers.

Award a bonus of 3 marks if all
correct (at the first or later

attempt) before the 6 minute
whistle

Whistles
bonus 6 minutes
final 8 minutes

Give out the
questions and
record sheet

Start

Key
pair X have questions 1 and 3 in the current round
pair Y have questions 2 and 4

maximum
score 15

Correct Wrong

Correct Wrong

Correct Wrong

Correct Wrong

Already marked
correct

Already marked
correct

Already marked
correct
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