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S.K.H. Lam Woo Memorial Secondary School
2022-2023 F.1 Admission Application

First Round Interview (Problem Solving in Mathematics) Set A

Ken is playing a computer game about number guessing. The computer randomly

picks an integer from 1 to 9 (excluding 1 and 9), then Ken guesses the number. If Ken

guesses it correctly, the computer will tell Ken that he is correct. If Ken does not

guess it correctly, the computer will tell Ken whether the computer’s number is

greater than or smaller than the number that Ken guessed. Here is an example:

Computer:
6
Computer:
4
Computer:
2
Computer:
3
Computer:

Please guess my number.

Wrong, my number is smaller than 6. Please guess my number.
Wrong, my number is smaller than 4. Please guess my number.
Wrong, my number is greater than 2. Please guess my number.

Correct, my number is 3. You guessed correctly in 4 times.

1. If Ken wants to minimize » so that he can guarantee that he must guess the

computer’s number correctly within z times. Then
(a) Which number should Ken guess for the first time? (1 mark)

(b) What is the minimum possible value of n? (1 mark)

(c) Ifthe rule is now changed so that the computer randomly picks an integer

from 1 to 99 (excluding 1 and 99), then what is the minimum possible value
of n? (2 marks)

2. The game is now changed further: The computer randomly picks an integer from

1 to 10 (excluding 1 and 10), then Ken can guess two integers. (Let the two

integers be a and b, where b is greater than a). If any one of the two numbers

Ken guesses equals to the computer’s number, the computer will tell Ken that he

is correct. If none of the two numbers Ken guesses equals to the computer’s

number, the computer will tell Ken whether the computer’s number is greater

than b, smaller than a, or between a and b.

If Ken wants to minimize # so that he can guarantee that he must guess the

computer’s number correctly within » times. Then
(a) (1) Which two numbers should Ken guess for the first time? (1 mark)

(1)) What is the minimum possible value of n? (1 mark)

(b) If the rule is now changed so that the computer randomly picks an integer

from 1 to X (excluding 1 and X), and it can be guaranteed that Ken can

guess the number correctly within 4 times, then what is the maximum

possible value of X? How did you find this value? (3 marks)

(In the interview, candidates need not repeat the questions to the interviewers).

(The interviewers may ask you further question to elaborate your answer).




