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Mastermind

Mastermind is a simple two-player code-breaking board game invented in 1970 by
Mordecai Meirowitz. The generalized mastermind problem can be formulated as a
search for a hidden code which uses hints provided by a black box. With 4 pegs and 6
colours, there are 6 x 6 x 6 x 6 = 1296 different patterns. Koyama and Lai (1993), the
mathematician described a strategy that minimizes the average number of guesses,
requiring on average 4.340 guesses, although may require up to six in the worst case.
A slight modification also described by Koyama and Lai (1993) increases the average
to 4.341, but reduces the maximum number of guesses required to five.
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Find the least value of 5 2sind
for 0° <6 <90°.
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By definition, which of the following is
true?

1)z = (Y, or

@) =,

Foranyn>1,

2¢3y 4./ (n—=1)Vn < x.

What is the minimum integral value of x?
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If sC) + sC; + G, + G, + ,C, + ,C5 = 27,
thenn =7
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Given m" = n", for 0 < m, n < 10 and
m #n, find m + n.
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The letters represent different single-
digit numbers.
If ABCDEF X F= GGGGGQG, find F.
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X+ XXX + XXXXX + XXXXXXX + ...
+ XXX XXX XXXXXXXXXXX =
89786756453423112.
Find X.
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Find the minimum value of
2x%—20x + 59.
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x+2y

If 3x—4y

=5 x:y=k:7,thenk="?
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The areas of the faces ABEC, ACFD and
ADGB are 216, 96 and 144 respectively.

Find the length of AC.
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Finda + b + c.
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If > n= bbb, where b is a digit and bbb

n=1

is a 3-digit integer, find %
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Refer to the figure, find the length of
AB, correct to the nearest integer.

A

09

75°
45°
C
LED

D 10 cm

Find the coefficient of x in the expansion
of (1 +2x)° (1 + 3"
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In AABC, AE=3, AD =6 and DC = 4.
If ZAED = /£ ACB, then EB =?

A

D
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Given log, (x + 9) — log,gex =
10g50003 — 10g50062, find x.
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If the sum of 6 consecutive odd numbers
= 144, find the smallest number.
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In the figure, PORS is a rectangle with
PQ =24 and PS = d. T is the mid-point
of PQ. Vis a point on SR and

area of PTVS _ _

area of TQRV — 2=t

P 12 T 12 0
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The radius of a circle is 8§ cm. A new
circle is formed by increasing the radius
by 10%, find the percentage increase in
the area of the circle.
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If BE is the bisector of quadrilateral

ABCD and CE =% ; 3, find x.

A 3cm D
[T

R4 5cm
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3cm e

7 cm

find the number

Given a sequence —111,
-106, -101, 96, ...,
Ji

To complete a job, 4
needs 10 days, B needs
15 days and C

24

If DP: PC=2: 3, find twice the area of
AAPQ.

a, b and ¢ are 3 consecutive even
numbers and (¢%)* = 1 679 616.
Whatisa + b X ¢?

The difference of L.C.M. and H.C.E. of
x and y is 45, where x + y is also equal
to 45. If x > y, find x.

Given a sequence 1, 5, 6, 11, 17, x, find x.

If the average of 5 distinct numbers is
33, and the averages of the largest four
and the smallest four are 34 and 31

of terms that Given needs 24 days. The respectively, find the smallest number.
are negative in this 2sin’g + It takes 14 days if 4, B ratio of the
sequence. Ssinf -3 =0, and C works, in turn, number of $5
0°<6<90°, x, y and z days coins to that of
9=". respectively. $2 coins is 11 : 20. P
Find 6z. The total
amount is $95,
what is the total 5 7
number of coins? .
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