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A1

10! + 9! = 99 × r!

Pass on the value of r .

Note: m!, (read ‘m factorial’), where m is a positive integer, is
the product of all the positive integers less than or equal to m.
For example 5! = 5 × 4 × 3 × 2 × 1 = 120.
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T is the number you will receive. A3

8n = 32(T−1).

Pass on the value of n.
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T is the number you will receive. A2

a : b = 1 : 2, b : c = 3 : 4, c : d = 5 : 6, d : a = x : (T+12).

Pass on the value of x.
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T is the number you will receive. A4
The sequence a1, a2, a3, . . . is defined by

a1 = 1,
a2 = T,
and, for n > 1,

an+1 =
an

an−1
.

Write down the value of a2021.
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B1
The sum of the first n even positive integers is 650.

Pass on the value of n.
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T is the number you will receive. B3

A =
(1
4

) T
2
×

(1
8

) 2
3
×

( 1
16

)−3
4
×

( 1
64

)−5
6
.

B = 27−
2
3 × 9

T
2 × 81−

3
4 .

Pass on the value of A + B.
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T is the number you will receive. B2
A cylinder has volume 240 cm3 and surface area 120 cm2.
A similar cylinder has volume 1200T cm3 and surface area
24k3 cm2.

Pass on the value of k.
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T is the number you will receive. B4
The operation ⋄ is defined by

a ⋄ b = ab + 3a + 2b.

Write down the value of

(T ⋄ 1) ⋄ 2.
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C1
m, m + 2, m + 6 and m + 8 are all prime numbers, with m > 11.

Pass on the least possible value of m.
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T is the number you will receive. C3
Four vertices of a regular octagon are
joined to form a square.
The length of each side of the octagon is
√

T .

Find the area of the square in the form a +
√

b, where a and b
are integers.

Pass on the value of a + b.
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T is the number you will receive. C2
Five integers are such that

the range is T − 1 more than the mean,
the mean is T − 1 more than the median, and
the median is T − 1 more than the mode.

9(T − 1) is the largest of the five integers.

Pass on the mean of the other four integers.
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T is the number you will receive. C4
Let x ⋄ y =

√
x2 + 4y2 − 4xy.

Write down the value of (T ⋄ 3) ⋄ 5.
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D1
x, y and z are positive integers with x < y < z, and

x + 2xy + 3xyz = 71.

Pass on the value of z.
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T is the number you will receive. D3

BFDC is a rectangle and AFE is a straight line. Also AF =
AB = (3 + T) cm, ∠BAF = ∠DEF = 90° and ∠BFC = 60°.
The length of DE is

√
k cm. Pass on the value of k + T .
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T is the number you will receive. D2
x +

1
x
= T .

x3 +
1
x3 is the four-digit integer ‘abcd’.

Pass on the value of

(a + c) − (b + d).

Hint: (p + q)3 = p3 + 3p2q + 3pq2 + q3.
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T is the number you will receive. D4
The simultaneous equations

x2 + T xy +
T2

4
y2 = 729

x2 +
T
2

xy +
T2

16
y2 = 225

have four solution pairs (x, y).

Write down the sum of the two positive values of y.



Shuttle response sheet STMC 2019–20 National 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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