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Al

p and g are two different primes greater than 25.

Pass on the least possible value of p + g.

T is the number you will receive. A3

A circle has an area of 7.

Pass on the area of the largest square which can be drawn inside
the circle.
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T is the number you will receive. A2

The digit sum of 78 is 15 because 7 + 8 = 15.

Pass on the number of positive integers less than T' + 36 which
have a digit sum of 14.

T is the number you will receive. A4

Four identical circles are touching inside a rectangle, as shown.

\

\

T
The radius of each circle is 10

Write down the perimeter of the rectangle in the form a + b+/c
where a and b are integers and c is a prime number.
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% T is the number you will receive. B3
\_UKMT_/

An irregular octagon has three of its exterior angles each equal
(( to 27° and another four each equal to (37 — 5)°.

FMSP The largest interior angle of the octagon is A°.
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T is the number you will receive. B2

Simplify V8 +V108 + V6 + V6 x V3T into the form aVb, where
a is an integer and b is a prime number.

Pass on the value of a.

T is the number you will receive. B4

The volume of a large vase is 500 cm® and its surface area is
(T + 40) cm?. The volume of a similar vase is 108 cm’ and its

surface area is A cm?.

Write down the value of A.
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C1

In the pentagon ABCDE, AB is parallel to DC, /DEA=/ABC
and Z/CDE is 40° larger than /EAB.

Also, Z/EAB is twice as large as ZDEA.

D C

A B

Pass on the size, in degrees, of Z/BCD.

T is the number you will receive. C3
X A B
T 1 5
T+5 2 4
T+10 3 3
2T 4 2
50 5 1

When the frequencies are given by column A, the mean value of
x is X greater than the mean value of x when the frequencies
are given by column B.

Pass on the value of X.
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T is the number you will receive. C2

T
A is the number of positive integers strictly less than 5 that are

cubes.

1
that

B is the number of positive integers strictly less than

are triangular numbers.

T
C is the number of positive integers strictly less than 7 that are
primes.

Pass on the value of A + B + C.

T is the number you will receive. C4

Write down the area of the shaded region.



A

«

FMSP

Let maths take you further

SENIOR TEAM
MATHS
CHALLENGE
2015/16

NaTioNAL FINAL

SHUTTLE

© UKMT 2015/16

«

FMSP

Let maths take you further

SeENIOR TEAM
MATHS
CHALLENGE

2015/16

NatioNAL FiNAL

SHUTTLE

© UKMT 2015/16

D1

The point (1, 2) is reflected in the line y = 5 — x and its image
is the point (a, b).

The point (a, b) is then rotated 90° anticlockwise about the point
(2,2) and its image is the point (c, d).

Pass on the value of a + b + ¢ + d.

T is the number you will receive. D3

O is the centre of the circle and B, D and E lie on the circle.

Lines BC and DC are tangents to the circle and OFE is parallel
to BC.

(BCD =2T° + 10°.

Pass on the size, in degrees, of Z/CDE.
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D2

p and g are distinct integers which are the solutions of a quadratic
equation of the form

T is the number you will receive.

2—ax+T?*=0

where a is some number.

Pass on the least possible value of the difference between p
and q.

D4

ABCD is a trapezium in which AB is parallel to DC. The sides
AD and DC are both of length (T — 1)cm. £DAB = 30° and
/ABC =45°.

Write down the area of the trapezium, in cm®, in the form
a + b+Jc where a and b are integers and c is a prime number.

T is the number you will receive.

2
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01

B1

C1

D1

13 01

A2
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13 01
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A TOTAL /15 |~
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Bonus 3

B 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.

Bonus 3

C ToTAL /15 |~ -~

Bonus

D ToTAL /15 |

FINAL SCORE /60 |




