
Math Olympiad and Problem Solving Program
F110 - Introductory Problem Solving

Problem Set 16.1 - Sum of Patterns
Name: Date:

1. 204

2. Notice that if we add in pairs, which we can do because of associativity, we get −1’s:

50 − 51 + 52 − 53 + 54 − 55 + 56 − 57 + 58 − 59 + 60 = −1 − 1 − 1 − 1 − 1 + 60 = 55

3. 424

4. 1 + 2 + 3 + · · · + 20 + 21 + 22. We can add the first and the last, the second and the second
to last, and so on so that we get 23 added 11 times:

1 + 2 + 3 + · · · + 20 + 21 + 22

= (1 + 22) + (2 + 21) + (3 + 20) + · · ·
= 23 + 23 + 23 + · · ·
= 11 × 23 = 253

23 is added 11 times because we have a total of 22 numbers and every 2 numbers is added to
give a 23. Therefore, 22 ÷ 2 = 11 23’s.

5. 1 + 3 + 5 + · · · + 95 + 97 + 99. Again, add the first and the last to get 100. We now need
to count how many 100’s we are adding together. Since there are 50 numbers and every two
numbers adds to 100, we have 50 ÷ 2 = 25 100’s:

1 + 3 + 5 + · · · + 95 + 97 + 99

= (1 + 99) + (3 + 97) + (5 + 95) + · · ·
= 100 + 100 + 100 + · · ·
= 25 × 100 = 2500

6. 460

7. 165

8. 45

9. 10 + 11 + 12 + · · · + 97 + 98 + 99. Add the first and the last to get 109. Now we count
how many 109’s we are adding together. There are 99 − 10 + 1 = 90 numbers and every two
numbers adds to 109, so we have 90 ÷ 2 = 45 109’s:

10 + 11 + 12 + · · · + 97 + 98 + 99

= (10 + 99) + (11 + 98) + (12 + 97) + · · ·
= 109 + 109 + 109 + · · ·
= 45 × 109 = 4905

10. 450
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