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A1
ABC is an isosceles triangle.

Pass on the value of x.
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T is the number you will receive. A3
The length of a rectangle is 3 cm more than its width. The
perimeter of the rectangle is 3T cm.
The length of a second rectangle is 2 cm more than its width.
The perimeter of this rectangle is (T + 10) cm.
The difference in the areas of these rectangles is k cm2.

Pass on the value of k.
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T is the number you will receive. A2
The curve with equation

y = x2 + x

cuts the line with equation

y = 2x +
√

T

at two points.

Pass on the sum of the y co-ordinates of these points.
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T is the number you will receive. A4
The operation ⋄ is defined by

a ⋄ b =
a + b + ab

a + b
.

The value of (T − 3
10

)
⋄ (6 ⋄ 3)

is
p
q

, where p and q are positive integers with no common factor

other than 1.

Write down the value of p − q.
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B1
The volume of a cylinder with radius 12 cm and height 6 cm is
k times the volume of a cone with radius 6 cm and height 12 cm.

Pass on the value of k.

Note:
The volume of a cylinder with radius r cm and height h cm
is πr2h cm3.
The volume of a cone with radius r cm and height h cm is
1
3πr

2h cm3.
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T is the number you will receive. B3
A rectangle has sides of length (11 + T) cm and (7 − T) cm.
The area of the rectangle is A cm2.
The perimeter of the rectangle is P cm.

Pass on the difference between A and P.
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T is the number you will receive. B2
The equation

x2 + (T − 1)x − T = 0

has the solutions x = a and x = b, where a < b.

Pass on the value of a.
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T is the number you will receive. B4
T can be written as

a2 + b2,

where a and b are positive integers with a > b.

K = (a + b)3 − (a − b)3.

Write down the value of K .
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C1
Y is inversely proportional to X2.
Y = 36 when X = 8.

Pass on the value of Y when X = 16.
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T is the number you will receive. C3
The sum of the interior angles of a regular polygon is
10(2T − 1)(3T + 1) degrees.

Pass on the number of sides of this polygon.
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T is the number you will receive. C2
The frequency table for a variable x is shown below.

The mean value of x is m.

Pass on the value of m.

UKMT

UK
M

TUKM
T

United Kingdom
Mathematics Trust

Senior Team
Maths

Challenge
2018-19

Regional Final

Shuttle

© UKMT 2018-19

T is the number you will receive. C4
A bag contains T − 4 red counters and T − 6 blue counters.
Four counters are withdrawn, at random, from the bag, one after
another, without replacement.
p is the probability that exactly three of the withdrawn counters
are red.
q is the probability that exactly two of the withdrawn counters
are red.
The ratio p : q may be written in the form a : a + 1, with a > 0.

Write down the value of a.
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D1
The equation

x2 + 15x − 3136 = 0

can also be written as

(x − a2)(x + b2) = 0,

where a and b are positive integers.

Pass on the value of b2.
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T is the number you will receive. D3
The decagon shown has rotational symmetry of order 5.
The size of angle BCD is 4T°.
The obtuse angle ABC is x°.

Pass on the sum of the digits of x.
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T is the number you will receive. D2
A bag contains 10 counters.

There are
(T − 4

10

)
red counters in the bag.

All the other counters in the bag are blue.
Three counters are removed at random without being replaced.
The probability of there being exactly two counters of the same

colour among the three that have been removed is
a
b
, where a

and b are positive integers with no common factor other than 1.

Pass on the value of a + b − 1.
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T is the number you will receive. D4
The simultaneous equations

x2 + 6xy + 9y2 = 49
x2 + 4xy + 4y2 = T2

have four pairs of solutions.
n is the sum of the two positive values of x that occur in these
solutions.

Write down the value of n.
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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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