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1. Look at the pattern of toothpicks below.  Explain how to come up with the number of toothpicks 

needed for the 10
th

 shape without drawing out the 10
th

 shape or creating a recursive or an explicit rule. 

(5 pts)  

 

 

 

      Shape 1     Shape 2      Shape 3 

 

 

 

 

 

(5 pts) Does your thinking involve deductive or inductive thinking?  Why? 

 

 

 

 

 

 

2.  (5 pts) Write a recursive rule for the number of toothpicks needed per shape in number 1.   

 

 

     (5 pts)  Write an explicit rule for the number of toothpicks needed per shape in number 1. 

 

 



3.  Patricia is building square patios with dark colored tiles, and surrounding them with borders of a 

single layer of light-colored tiles.  The smallest is drawn below to the right.  The next size is to its right.  

Draw the next patio following Patricia’s pattern.    

 

 

  

                 Patio 1      Patio 2  Patio 3 

 

Complete the table below  

 

Patio Dark Tiles Light tiles 

1 (.25 pts) (.25 pts) 

2 (.25 pts) (.25 pts) 

3 (.25 pts) (.25 pts) 

4 (.25 pts) (.25 pts) 

…   

10 (1 pt) (1 pt) 

…   

n (explicit rule) (3 pts) (3 pts) 

 

 

 

 

 

 

   

   

   

    

    

    

    



4.  The drawing below represents a set of overlapping rectangles. 

 

The first (top) rectangle contains 2 dots. 

The second rectangle contains 6 dots. 

The third rectangle contains 12 dots. 

The fourth rectangle contains 20 dots. 

 

(2 pts) How many dots will be in the fifth rectangle? 

 

(3 pts) How many dots will be in the hundredth rectangle?   

 

(5 pts) How many dots in the nth (explicit rule) rectangle?   

 

  

 

 

 

 

 

 

 

 



5.  Here are the first three figures in a growing pattern. 

 

(3.3 pts) Write a recursive rule for finding the perimeter of the nth figure in the pattern. 

 

 

(3.3 pts) Write an explicit rule for finding the perimeter of the nth figure in the pattern. 

 

 

(3.4 pts) Write an explicit rule for finding the area of the nth figure in the pattern. 

 

 

 

6.  Write a recursive rule for each of the following pattern of numbers.  Also indicate whether the 

sequence is arithmetic or geometric. (each worth 2.5 pts) 

a.  7, 11, 15, 19… 

 

b.  3, 12, 48, 192, … 

 

c.  2, 4, 6, 8, 10, … 

 

d.  2, 5, 8, 11, 14, … 



7.  The figure below shows a rectangle 2 squares wide and 3 squares long.   

 

 

 

 

(2 pts) How many squares are needed to build a border one square thick all the way around the 

rectangle (including the corners)?   

 

 

 

 

For each expression listed below, draw a figure to show how the squares are counted.  Check to see 

whether or not the expressions are equivalent. 

(4 pts)     2l + 2w + 4 

 

 

 

 

(4 pts)      2(l + 2) + 2(w + 2) – 4  

 

 

 

 

 

 

   

   



8.  A display of 12-packs in a grocery store starts with 30 packs on the bottom row, than 29 on top of 

that, 28 on top of that, and so on until there is one 12-pack on the top.  How many 12-packs of cans 

make up the display (5 pts)?  What is the explicit formula that can be used to solve this problem (5 pts)? 

 

 

 

 

 

 

 

 

9.  The elementary school parking lot has spaces for cars and for bicycles. This morning 37 

vehicles are parked there with a total of 116 wheels. How many of each vehicle (cars and 

bicycles) are parked there (answer 3 pts)? Show how you solved the problem with equations 

(4 pts).  Which method of solving equations did you use (3 pts)? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10.    A student creates the following pattern with color tiles:  red, blue, green, blue, blue, red, 

blue, green, blue, blue. 

    

(2pts) What is the pattern that repeats? 

 

 

 

(3 pts) What color will the 20
th

 tile be in this pattern? 

 

 

 

 

(5 pts) What color will the 523
rd

 tile be in this pattern?    How do you know? 

 

 

 
  

 

 

 

 


