
Big Sums

Problem 1. What is the sum of the even numbers from two to 2n? If you find an answer, can you
explain why it works?

n = 1 : 2

n = 2 : 2 + 4 =

n = 3 : 2 + 4 + 6 =

n = 4 : 2 + 4 + 6 + 8 =

n = 5 : 2 + 4 + 6 + 8 + 10 =

n = 6 : 2 + 4 + 6 + 8 + 10 + 12 =

...

n = n : 2 + 4 + 6 + · · ·+ 2(n− 1) + 2n =

Problem 2. What is the sum of the multiples of three numbers from three to 3n?

Problem 3. What is the sum of the odd numbers from one to 2n− 1? If you find an answer, can
you explain why it works?

n = 1 : 1

n = 2 : 1 + 3 =

n = 3 : 1 + 3 + 5 =

n = 4 : 1 + 3 + 5 + 7 =

n = 5 : 1 + 3 + 5 + 7 + 9 =

n = 6 : 1 + 3 + 5 + 7 + 9 + 11 =

...

n = n : 1 + 3 + 5 + · · ·+ [2(n− 1)− 1] + [2n− 1] =

1



Problem 4. What is the sum of the powers of 2 from one to 2n? If you find an answer, can you
explain why it works?

20 = 1 : 1

21 = 2 : 1 + 2 =

22 = 4 : 1 + 2 + 4 =

23 = 8 : 1 + 2 + 4 + 8 =

24 = 16 : 1 + 2 + 4 + 8 + 16 =

25 = 32 : 1 + 2 + 4 + 8 + 16 + 32 =

26 = 64 : 1 + 2 + 4 + 8 + 16 + 32 + 64 =

...

2n : 1 + 2 + 4 + · · ·+ 2n−1 + 2n =

Problem 5. What is the sum of the powers of 3 from one to 3n? If you find an answer, can you
explain why it works?

30 = 1 : 1

31 = 3 : 1 + 3 =

32 = 9 : 1 + 3 + 9 =

33 = 27 : 1 + 3 + 9 + 27 =

34 = : 1 + 3 + 9 + 27+ =

35 = : 1 + 3 + 9 + 27 + + =

36 = : 1 + 3 + 9 + 27 + + + =

...

3n : 1 + 3 + 9 + · · ·+ 3n−1 + 3n =

2



Problem 6. What is the sum of the powers of 4 from one to 4n? If you find an answer, can you
explain why it works?

40 = 1 : 1

41 = 3 : 1 + 4 =

42 = 9 : 1 + 4 + 16 =

43 = : 1 + 4 + 16+ =

44 = : 1 + 4 + 16 + + =

45 = : 1 + 4 + 16 + + + =

46 = : 1 + 4 + 16 + + + + =

...

4n : 1 + 4 + 16 + · · ·+ 4n−1 + 4n =

Problem 7. Can you guess the sum of powers of five from one to 5n?

Problem 8. Look at the following triangle of numbers. Do you see the pattern? Can you continue
the triangle? Do you see anything related to our previous summation problems? What are the
sums of the rows?

1

1 1

1 2 1

1 3 3 1

1 4 6 4 1

1 5 10 10 5 1

1 6 15 20 15 6 1

1 7 21 35 35 21 7 1
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