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Instructions

• Your team will have 40 minutes to answer 10 questions. Each
team will have the same questions.

• Each question is worth 6 points. However, some questions are
easier than others. Some questions are split into two parts worth
3 points each.

• You will have to decide your team’s strategy for this group
competition. Do you split up so that individuals work on a few
questions each or do you work in pairs on a greater number of
questions? Working all together on all the questions may well
take too long.

• There is only one response sheet per team. Five minutes before
the end of the time you will be told to finalise your answers and
write them on the response sheet. Only this response sheet
will be marked.
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Question 1

Find the value of

2020! + 2019!
2019!

+
2019! + 2018!

2018!
+

2018! + 2017!
2017!

.

Note: The notation n!, read “n factorial ”, means the product of all
the positive integers from 1 to n. For example, 5! = 1×2×3×4×5.

[6 marks]
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Question 2

A square measuring 11 cm by 11 cm has been divided into five
rectangles, one of which is shaded, as shown in the diagram.

Four of the rectangles, including the shaded rectangle, have
perimeter 20 cm.

(a) What, in cm, is the perimeter of the rectangle that does not
have perimeter 20 cm? [3 marks]

(b) What, in cm2, is the area of the shaded rectangle? [3 marks]
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Question 3

The expression(
320 − 319

) (
320 − 318

) (
320 − 317

) (
320 − 316

) (
320 − 315

) (
320 − 314

)
can be written in index form as 2a × 3b × 5c × 7d × 11e × 13 f .

What is the value of a + b + c + d + e + f ?

[6 marks]
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Question 4

The nth term of a sequence is un. The sequence is defined for each
positive integer n as follows:

u1 = a
and, for n ≥ 1,

un+1 =

{
the sum of the previous n terms if n is even,
the sum of the previous 1

2(n + 1) terms if n is odd.

You are given that u9 = 800.

What is the value of a?

[6 marks]
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Question 5

An office supplier sells files for one price, staplers for a different
price, and boxes of paper clips for a third price.

One small business buys 20 files, 19 staplers and 18 boxes of paper
clips. The total cost of these items is £52.

A second small business buys 5 files, 2 staplers and 19 boxes of
paper clips. The total cost of these items is £21.

A third small business buys 50 files, 53 staplers and 16 boxes of
paper clips.

What is the total cost of the items that the third business buys?

[6 marks]
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Question 6

Consider the sequence of shapes

There are two squares of any size in the first shape of the sequence.

There are seven squares of any size in the second shape of the
sequence: six 1 × 1 squares and one 2 × 2 square.

There are sixteen squares of any size in the third shape in the
sequence: twelve 1 × 1 squares and four 2 × 2 squares.

(a) How many squares of any size are there in the fourth shape of
the sequence? [3 marks]

(b) How many squares of any size are there in the ninth shape of
the sequence? [3 marks]
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Question 7

A five-digit integer ‘abcde’ has five different non-zero digits. It has
the property that it is divisible by the product of its digits.

13248 is an example of such a number since 1× 3× 2× 4× 8 = 192
and 13248 = 192 × 69.

What is the greatest five-digit integer with this property?

[6 marks]
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Question 8

ABCD is a square. Points Q, R, S and T are the midpoints of sides
AB, BC, CD and DA, respectively.

A point X is chosen in the interior of the square such that the areas
of the quadrilaterals BRXQ, CSXR and DT XS are 42, 35 and 30,
respectively.

A

BC

D

X

Q

R

S

T

What is the area of the triangle QXT?

[6 marks]
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Question 9

Alex, Beatrice, Charmian and Denzil are four children. Each of
them either always tells the truth or always tells lies. One day they
make the following statements:

Alex: ‘Beatrice always tells lies.’

Beatrice: ‘Alex and Denzil are either both truth tellers or both liars.’

Charmian: ‘Beatrice and Denzil are either both liars or both truth
tellers.’

Denzil: ‘I always tell the truth.’

Who is definitely lying?

[6 marks]
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Question 10

There are two pairs of positive integers, (x, y), that satisfy the
equation

x2y − xy2 = 286.

(a) What is one pair of positive integer solutions of the equation?
[3 marks]

(b) What is the other pair of integer solutions of the equation?
[3 marks]

[Give each answer in the form (k, l), where k is the positive integer
value of x and l is the positive integer value of y.

The order in which you give your two answers does not matter.]
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Group Round response sheet STMC 2018-19 National Final

Team number School name

1. Value of expression

0 6

2.
(a) Perimeter of rectangle in cm
(b) Area of shaded rectangle, in cm2

(a) 0 3
(b) 0 3

3. Value of a + b + c + d + e + f

0 6

4. Value of a

0 6

5. Total cost

£ 0 6

6.
(a) Number of squares in fourth shape
(b) Number of squares in ninth shape

(a) 0 3
(b) 0 3

7. Maximum possible value of ‘abcde’

0 6

8. Area of QXT

0 6

9. Definite liar

0 6

10.
(a) One pair of integers [In either
(b) The other pair order]

(a) 0 3
(b) 0 3

Circle the mark awarded for each question and cross out the others. Final score /60
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