
Math Olympiad and Problem Solving Programs
E210 - Introductory Math Competitions

Problem Set 24.2 - Base Numbers
Name: Date:

1. 416

2. 16 = 1 · 42 + 0 · 41 + 0 · 40 = 1004

3. (a) 3108 = 3 · 82 + 1 · 8 = 200

(b) 112314 = 44 + 43 + 2 · 42 + 3 · 41 + 40 = 365

(c) 21435 = 2 · 53 + 52 + 4 · 51 + 3 · 50 = 298

(d) In base 16, what is the number 1016? Is is 10, or 16? So if there is a confusing, we call
the first confusing number A, the second B, the third C, and so on. So A in base 16 means
10. AAA16 = 10 · 162 + 10 · 16 + 10 = 2730

4. 1, 2, 3, 4, 5, 10, 11, 12, 13, 14, 15, 20, 21, 22, 23, 24

5. 2103

6. 21045

7. 2107

8.

1202213 = 1 · 35 + 2 · 34 + 0 · 33 + 2 · 32 + 2 · 31 + 1 · 30

= 3 · (32)2 + 2 · (32)2 + 2 · (32) + 6 + 1

= 3 · 92 + 2 · 92 + 2 · 9 + 7

= 5 · 92 + 2 · 9 + 7

= 5279

9. 2317 = 2 · 72 + 3 · 7 + 1 = 98 + 21 + 1 = 120.

120 = 64 + 56 = 82 + 7 · 8 = 1708

10. Numbers less than 100004 have four digits. We only use the digits 0, 1, and 2. So there are
three posibilities for each digit. So our four digit number has 3 3 3 3 posibilities, or 34 = 81
such numbers.
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