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INVESTIGATION PICK’S FORMULA

This investigation is about working out the area of a polygon.

In 1899 the Austrian mathematician Georg Pick found a method to work out the area, 4, of any polygon that
has its vertices (corners) on a square grid.

His method used the number of dots, p, on the perimeter of the polygon and the number of dots, 7, inside the
polygon.

In the polygon shown, p =7 and i = 4.

1  The diagram shows the first three rectangles of a sequence with i = 0.
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The second rectangle has p = 6. Its area, 4, is 2 squares.

(a) Complete the table for the first six rectangles in the sequence.

Rectangle
first | second | third fourth fifth sixth

p 6 14

% p 3 7

A 2 6
[4]

(b) Write down a formula for 4 in terms of p.

............................................... [1]
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2 The diagram shows the first three triangles of a sequence with p = 4.
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The third triangle has i = 2.
Its area 4 = % x base x height = % x 2 x 3 =3 squares.
(a) Find the area of the first two triangles in the sequence.
First triangle
Second triangle
(b) Complete the table for the first six triangles in the sequence.
Triangle
first | second | third | fourth fifth sixth
i 2
A 3

(¢) Write down a formula for 4 in terms of .
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3 Your answers to Question 1(b) and Question 2(c) show that the area, 4, of a polygon relates to %p and
also to i.

The diagram shows polygons O, R, S, T and U.

(a) Complete the table.

Polygon
0 R S T U
%p 8 9 4.5
i 3 6 2
1
Spti 7 11 8.5
A 6 7.5
[3]
(b) Write a formula for 4 in terms of p and i.
............................................... [2]
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4  The answer to Question 3(b) is Picks formula.

Show that Pick’s formula gives the correct value for the area of this polygon.

[©] (&) (&) (&) o @)

[5]

5  Use Pick’s formula to find the area of this polygon.
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6  The area of triangle G is 3 squares.
There are 6 dots on the perimeter of the triangle.

(a) Use Pick’s formula to find the number of dots inside triangle G.

(b) Use your answer to part (a) to draw triangle G.
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7  The area of quadrilateral H is 4 squares.
There are 2 dots inside the quadrilateral.

(a) Use Pick’s formula to find the number of dots on the perimeter of quadrilateral H.

(b) Use your answer to part (a) to draw quadrilateral H.
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Question 8 is printed on the next page.
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8 (a) For any polygon, give the reason why the value of p is greater than 2.

...................................................................................................................................................... [1]
(b) What is true about the value of p when 4 is a positive integer?

...................................................................................................................................................... [1]
(c¢) The area, 4, of a polygon is 2 squares.

Use Pick’s formula to find all the possible pairs of values for p and i.

...................................................................................................................................................... [3]

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (Cambridge University Press & Assessment) to trace copyright holders, but if any items requiring clearance
have unwittingly been included, the publisher will be pleased to make amends at the earliest possible opportunity.

Cambridge Assessment International Education is part of Cambridge University Press & Assessment. Cambridge University Press & Assessment is a department
of the University of Cambridge.

© Cambridge University Press & Assessment 2022 0607/05/SP/25



