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1. Determine the value of the expression

20262 + 2 (2026) (2024) + 20242

20262 − 20242
.

2. Simplify the following expression:
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3. The number of digits in the number 23 is two and the number of digits in 107 is 3. The
total number of digits in the first n positive integers is 2025. What is the value of n?

4. The diagram shows a rectangle containing three circles that are touching each other and
the sides of the rectangle are tangents to some of the circles.

If the dimension of the rectangle is ℓ×w where w = 4 and ℓ > w, show that ℓ = m+n
√
p

where m,n and p are integers whose values are to be determined.

5. Determine the sum of all four-digit numbers that contain any 4 of the five digits

1, 2, 3, 4, 5.

Note: One such number is 3215 but 3321 is not.
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6. Let a and b be two integers such that 23 is a factor of 3a+2b. Without finding what the
values of a and b are, show that 23 is also a factor of 17a+ 19b.

7. The value of 36 is 729 and so the last two digits of 36 is 29.

(a) What are the last two digits of 310?

(b) What are the last two digits of 320?

(b) Determine the last two digits of 32026.

8. A rectangular floor measures 135 cm by 210 cm. This floor is to be tiled with a number
of square tiles of the same size, where they fit exactly (without overlapping or with gaps).

Rectangular floor

210 cm

135 cm

Determine the minimum number of tiles that may be used to accomplish the tiling.

9. A palindrome number is one that reads the same from left to right or from right to left.
Two examples are 282 and 53335. How many 5-digit palindromes are there?

10. A sequence of real numbers {a
n
} is such that

a1 = 1 and for n ≥ 1, a
n+1 =

a
n

1 + na
n

.

Determine the value of
1

a2026
.


