
CEMC at Home

Grade 9/10 - Tuesday, May 26, 2020

Perfect Squares

A perfect square (or square number) is an integer that is the square of an integer. In other words, an
integer s is a perfect square if s = n2 for some integer n. There are many different ways to illustrate
a perfect square and they often involve the geometric notion of a square.

Consider the perfect square 16 = 42

Since 16 = 42 we can illustrate the perfect
square 16 by drawing 16 dots arranged in a 4
by 4 (square) grid as shown.

What do you notice if we group the dots in the
grid as shown below? Can you see how this
illustrates another way to build the number 16?

You can check directly that 16 = 42 is the sum of the first 4 positive odd integers: 16 = 1 + 3 + 5 + 7.
The illustrations above give an idea of why this is true. If you drew a similar illustration of the
perfect square 25 = 52, and grouped the 25 dots as shown above, what would you observe?

Fun Fact: The perfect square s = n2 (where n is a positive integer) is equal to the sum of the
first n consecutive positive odd integers. Take some time to think about why this fact is true.

Problems: Use the fact above to find an efficient way to answer each of the following questions.

1. What is the sum of the first 99 consecutive positive odd integers?

2. If 1225 is the sum of the first m consecutive positive odd integers, what is the value of m?

3. What is the value of the sum 1 + 3 + 5 + · · · + 141 + 143 + 145?

4. What is the value of the sum 17 + 19 + 21 + · · · + 207 + 209 + 211?

5. What is the value of the sum 2 + 4 + 6 + · · · + 296 + 298 + 300?

More Info:

Check out the CEMC at Home webpage on Tuesday, June 2 for a solution to Perfect Squares.

The sum of the first n consecutive odd numbers, 1 + 3 + 5 + . . . + (2n − 1), is an example of an
arithmetic series where the first term is 1 and the common difference is 2. Check out this lesson in
the CEMC Courseware for more information about arithmetic series.

https://courseware.cemc.uwaterloo.ca/45/157/assignments/1211/0

