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Worksheet

Pentominoes on a Hundreds Grid

Jayasree Subramanian & Mohan R

Materials required: A Hundreds Grid and the set of the 12 pentominoes printed and cut out from
thick paper or card stock.

1) a) Place the T-pentomino (The blue T in the figure) in an upright position anywhere on the
hundreds grid.
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Add the numbers that it covers (21, 22, 23, 32, and 42 in this figure), and find the remainder when the
sum is divided by 5.

b) Move the pentomino piece to other locations on the grid, sliding it horizontally or vertically, and
place it in three different positions. For each of these positions:
i) Find the sum of the numbers that the T-pentomino covers.

ii) The remainder when this sum is divided by 5.

To keep things simple, let’s call this remainder R from now on.

¢) What do you notice about these remainders? Do you think your observation would still be true if
the T-pentomino is moved to yet another location? Why do you think this is so? How would you
convince a friend of your reasoning?

d) Now rotate the pentomino to other possible orientations so that it covers exactly five cells on
the grid (For example: the yellow and pink T's in the figure) and find R for these orientations.
What do you notice?
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e) Based on your observations, formulate a statement about the remainder when the sum of the
numbers covered by the T-pentomino at any position and orientation on the hundreds grid is
divided by 5. How do you know that your statement is true?

f) Canyou come up with an easy way to find the remainder when the sum of numbers covered by
the pentomino is divided by 5 without actually calculating the sum?
1) a) Choose a different pentomino piece, say the U-pentomino. Place it at different positions on the

hundreds grid and find R.

b) Repeat the above for different orientations of the piece. Try rotating the piece and reflecting it
about one of its edges and notice how these transformations change R.

¢) Based on your observation in a) and b) above, come up with a general statement about the R values

when the U-pentomino is placed at different locations and orientations on the hundreds grid.

1) Explore with another pentomino of your choice, placing it in different positions and
orientations on the hundreds grid. What can you say about the different R values obtained?
How will you convince a friend of your generalisation?

IV) Based on your explorationsin |, II, and Ill, what can you say about how the R value changes when you:
i) Slide the same pentomino on the hundreds grid

ii) Reflectitabout a line of the hundreds grid

iii) Rotate it about a point in such a way that the piece covers five grid squares in final position
as well.

How will you convince your friend that your statement is true?

V) Canyou predict the R value of any pentomino piece without actually placing it on the hundreds
grid and doing the calculation? Justify your method.

VI) State a property shared by those shapes that give an R value of 0.
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