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Answer all the questions.

INVESTIGATION SQUARES IN RECTANGLES

This investigation looks at finding the total number of squares inside a rectangle drawn on a grid.

In this investigation:
*  the sides of the rectangles are on the grid lines
e the length of a rectangle is never less than its width.

1  Rectangles of width 1

Length 1 Length 2 Length 3

Total = 1 square Total = 2 squares Total = 3 squares

Complete the statements.

The number of squares in a rectangle of width 1 and length 4 1S ........ccoooiiiiiiiiiiiiniie,

The number of squares in a rectangle of width 1 and length L 1S ........cccovoiiiiiiiiniiiiiiiee
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2 Rectangles of width 2
Length 2
_|_
4 squares  + 1 square
of side 1 of side 2
Total = 5 squares
Length 3
+ +
6 squares + 1 square + 1 square
of side 1 of side 2 of side 2

Total = 8 squares

(a) Draw lines on these rectangles and write the number of squares under each one to show there is a
total of 11 squares.

Length 4

.................... squares + ceerrerreeeeneeene. SQUATES + ceerreneeneeneeens. SQUATE
of side 1 of side 2 of side 2

Total = 11 squares [3]
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(b) (i) Complete the table.
You may use the grid below the table to help you.

Rectangles of width 2
Length of rectangle Total number of squares
2 5
3 8
4 11
5

(ii) Find the total number of squares inside a rectangle of width 2 and length 8.
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(¢) Can arectangle of width 2 have a total of exactly 30 squares inside?
Show how you decide.

(d) (i) Find an expression, in terms of L, for the total number of squares in a rectangle of width 2 and
length L.

(ii) Calculate the total number of squares in a rectangle of width 2 and length 170.

© UCLES 2023 0607/52/M/1/23 [Turn over



GradeMax
International_Mathematics - 2023 - May/Jun - Paper 52 - QP - Cambridge

6
3  Rectangles of width 3
Length 3
+ + +
9 squares + 2 squares + 2 squares + 1 square
of side 1 of side 2 of side 2 of side 3

Total = 14 squares

(a) Draw lines on these rectangles and write the number of squares under each one
to find the total number of squares in a rectangle of width 3 and length 4.

You may not need to use all the rectangles.

Length 4
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(b) (i) Complete the table.
You may use the grid to help you.
Rectangles of width 3
Length of rectangle Total number of squares
3 14
4
5 26
6 32
7

GradeMax

[2]

(ii) Find an expression, in terms of L, for the number of squares in a rectangle of width 3 and
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4  This is another method to count squares in rectangles.

Step A
Step B
Step C
Step D

Example

Multiply the width by the length of the rectangle

Subtract 1 from the width and 1 from the length and multiply
Repeat step B until the width is 1

Add together all the products

Rectangle of width 3 and length 5

Step A
Step B
Step C

Step D

3x5 Ist product =15
B-1x(5—-1)=2x4 2nd product = 8
2-1)x@-1)=1x3 3rd product =3
Width is now 1 so move to step D

15+8+3=26

Ist product
2nd product

GradeMax

(a) Use this method to show that the total number of squares in a rectangle of width 4 and length 4
is 30.
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9
Rectangles of width 4
Length of rectangle Total number of squares
4 30
5
6
7
8 70
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(ii) Find an expression, in terms of L, for the number of squares in a rectangle of width 4 and
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5 (a) Complete the table.

10
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Use your answers to Question 1, Question 2(d)(i), Question 3(b)(ii) and Question 4(b)(ii) to

help you.
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Expression for total number of
squares in terms of L
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(b) Find all the rectangles that have a total of 50 squares.
Give the length and width of each rectangle.

[4]
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