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Al

The sum of the digits of the three-digit square 100 is 1, which is
also a square.

The sum of the digits of the three-digit square 121 is 4, which is
also a square.

What is the smallest three-digit square the sum of whose digits
is not a square?

ANSWER:
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A2

The multiples of 2 are placed in the following pattern:

2

4 6

8 10 12

14 16 18 20
22 24 26 28 30

Reading from the left, what is the 10th digit of the 10th row?

ANSWER:




A

United Kingdom
Mathematics Trust

®

Advanced Mathematics
Support Programme

SENIOR TEAM
MATHS
CHALLENGE

2018-19

NATIONAL FINAL

RELAY

© UKMT 2018-19

A3

The sum of four consecutive positive integers is equal to the
sum of two different squares, each greater than 1.

What is the smallest possible sum of these squares?

ANSWER:




A

United Kingdom
Mathematics Trust

®

Advanced Mathematics
Support Programme

SENIOR TEAM
MATHS
CHALLENGE

2018-19

NATIONAL FINAL

RELAY

© UKMT 2018-19

A4

Noticethat 19 x7 =133 and1+3+3=7.

For how many integers, n, in the range from 1 to 10 inclusive, is
it true that

n = the sum of the digits of 19 X n?

ANSWER:
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AS

The function f satisfies the formula f(x) = x + f(x — 4) for all
values of x. Also f(1) = 3.

What is the value of (21)?

ANSWER:
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A6

Each of the letters a, b, ¢, d, e and f represents a different prime.
a+b=c+d=e+f.

What is the least possible value of a + b ?

ANSWER:
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A7

| x| represents the largest positive integer less than or equal to x.
For example, |4.73] =4 and |6] = 6.

What is the value of x when

x X | x| =2607?

Give your answer in decimal form.

ANSWER:
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What is the area contained by the lines

3
y:x,y:—?x and y =25 — 4x?

A8

ANSWER:




A

United Kingdom
Mathematics Trust

®

Advanced Mathematics
Support Programme

SENIOR TEAM
MATHS
CHALLENGE

2018-19

NATIONAL FINAL

RELAY

© UKMT 2018-19

Find the value of n for which

sum of first n positive integers 23

sum of first n positive odd integers T a4

A9

ANSWER:
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Two semicircles with diameters AC Y  Z

and BD, each of length 2, are drawn
so that AD is a straight line of length

3, as shown in the diagram.

The semicircles intersect at X.
Y and Z lie on the semicircles so that BY and CZ are

perpendicular to AD.

A circle passes through the points Y, X and Z.
What is the radius of this circle?

ANSWER:
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In triangle ABC, C
X and Y lie on AB so that
AX : XY :YB=1:3:6.

Z lies on AC so that A X % B
AZ . ZC =2 : 3.
What is

the area of triangle ZY C : the area of triangle ABC?

Write your answer in the form a : b where a and b are positive
integers with no common factors other than 1.

ANSWER:
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a, b and ¢ are positive integers so that

a+a+1
c b

= 17.
b b
—+—+1
a C

How many solutions are there to the inequality

a+2b+3c <507

Al12

ANSWER:
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B1

1° = 1, and the sum of the digits of 1 is 1, which is a square.

1° + 23 =1 + 8 = 9, and the sum of the digits of 9 is 9, which is
a square.

13 +2° +3% =1+ 8 + 27 = 36, and the sum of the digits of 36 is
9, which is a square.

Which is the least positive integer n for which the sum of the
digits of the sum of the first n cubes is not a square?

ANSWER:
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The multiples of 2 are placed in the following pattern:

2
4 6
8 10 12

14 16 18 20
22 24 26 28 30

What is the sum of the digits in the 9th row?

ANSWER:

B2
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B3

The sum of four consecutive positive integers is equal to the
sum of two different cubes, each greater than one.

What is the smallest possible sum of these cubes?

ANSWER:
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B4

The integers 454 and 9889 are palindromic. That is, they read
the same backwards and forwards.
How many five-digit integers are not palindromic?

ANSWER:
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The diagram shows 3 quarter
circles of radius r and 3
congruent isosceles triangles
with equal sides of length r.
The area of triangle ABC

is 12V3 square units.

What is the value of r?

ANSWER:

B3
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B6

Angela had £20.19, in coins, in her bag. Her bag had at least
one each of the following coins: £2, £1, 50p, 20p, 10p, Sp, 2p
and 1p.

She took all the coins from her bag, giving the same number of
coins to her son and her daughter.

What is the least number of coins that Angela could have started
with?

ANSWER:
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B7

The letters a, b, ¢, d, e, f, g and h represent different primes.
a=b+c+d=e+f+g+h.

What is the least possible value of a?

ANSWER:
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B3

| x| represents the largest positive integer less than or equal to x.
For example, |4.73] =4 and |6] = 6.

What is the value of x when
x X | x]* =225?

Give your answer in decimal form.

ANSWER:




A

United Kingdom
Mathematics Trust

®

Advanced Mathematics
Support Programme

SENIOR TEAM
MATHS
CHALLENGE

2018-19

NATIONAL FINAL

RELAY

© UKMT 2018-19

B9

In the triangle XY Z, A lies on ZX and B lies on YZ so that
(ZAB = /XYZ. Each of AX and XY has length 10, Y B has
length 4 and BA has length 5.

X

Y B

What is the length of BZ?

ANSWER:



A

United Kingdom
Mathematics Trust

®

Advanced Mathematics
Support Programme

SENIOR TEAM
MATHS
CHALLENGE

2018-19

NATIONAL FINAL

RELAY

© UKMT 2018-19

The positive integers p, g and r satisfy the equation
3p+1qg+21r =497,

What is the minimum possible value of p + g + r?

B10

ANSWER:




A

United Kingdom
Mathematics Trust

®

Advanced Mathematics
Support Programme

SENIOR TEAM
MATHS
CHALLENGE

2018-19

NATIONAL FINAL

RELAY

© UKMT 2018-19

The triangle ABC is right-angled at A.
AB has length 3 and AC has length 4.

D lies on BC so that DA bisects /BAC.

C

A
What is the length of BD?

ANSWER:

B11
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For which integer values of k do the graphs of
kx> +y+10=0
and
Kx?+2y—12=0

meet at points (x, y) where x and y are both integers?

B12

ANSWER:




