Sequences Race
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In this activity, students will use pattern and sequence recognition skills to solve some problems about sequences.  The first students to make it through all of the problems win.

Subject: 

Math: Numbers and Operations, Problem Solving
Grade Level: 

Target Grade: 7
Lower Bound: 6
Upper Bound: 8 
Time Required: One class period

Materials: 

· One set of printouts of the sequences and answer sheet
Activity Plan: 
The teacher should print out the set of sequences, removing those which may not be appropriate for the level of the students, and attach them to the wall at different points around the room or outside, so that the students have room to move around.  The teacher stays at one central point and all the students start at the first station.  The students race to solve the problem at the station, line up at the teacher to have their answer checked.  If their solution is correct, the teacher directs them to the next station.  If it is incorrect, they have to go back to the station, solve the problem again, and get back in line to have their answer checked.  The winners are the first students to make it through all of the problems correctly or the ones to make it the farthest in the amount of time given.  Each of the problems is a different type of sequence, there are the arithmetic and geometric number sequences that should be familiar, as well as some more challenging ones.  The problems should be set up approximately in order from simplest to most challenging.

Assessment: 
The answers are given below as well as on the last page of the sequences document so the teacher can check the students’ answers at each station before they move on to the next.

Answers and Reasoning: 
1- 13; 3x+1 (arithmetic sequence)

2- 37; 6x+13 (arithmetic sequence)
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; direction of lines rotates counterclockwise 45˚, shapes: circle, square, triangle, repeat

4- 81; (3)x (geometric sequence)

5- -64; (-4)x (geometric sequence)

6- 21; 6+5+4+3+2+1

7- 8/27; (2/3)x (geometric sequence)

8- 64 stars; on each ring there are twice as many (geometricsequence), shapes: circle, square, star, repeat

9- 64, 125; x3
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; Dark box moves clockwise on corners, outlined box moves counterclockwise (corner, side, corner, etc) and rotates 45˚ each time.

11- 19, 39; x2+3

12- 21, 34; Fibonnacci: xn+2 = xn+1 + xn,  x0 = x1 = 1  (each term is the sum of the previous two)
13- (30,-1); (xn+1, yn+1) = (xnyn , xn-yn)

14- 28; xn+3 = xn+2 + xn, x0 = 1, x1 = 2, x2 = 3  (each term is the sum of the previous term and the term 3 places back)

15- 13112221; 1 is read as “one one” -> 1 1 -> 11

11 is read as “two ones” -> 2 1’s -> 21

21 is read as “one two and one one” -> 1 2 and 1 1 -> 1211

1211 is read as “one one, one two, and two ones” -> 1 1, 1 2, 2 1’s -> 111221

111221 is read as “three ones, two twos, one one” -> 3 1’s, 2 2’s, 1 1 -> 312211

312211 is 1 3, 1 1, 2 2’s, 2 1’s -> 13112221 

Vocabulary / Definitions: 

An arithmetic sequence is a sequence of numbers such that the differences between successive terms is a constant.
A geometric sequence is a sequence of numbers such that each term is given by a multiple (constant throughout the sequence) of the previous one.
Activity Extensions:
For students who might finish early, or as an extra activity, the teacher could have the students come up with their own sequences for other students or the teacher to solve.
Troubleshooting Tips: 

If the students seem to get stuck on a sequence, the teacher could give them a small hint based on the method used to generate the sequence.
Activity Scaling: 

There are 15 different sequences, so the teacher can choose those which are appropriate for the class.
TEKS:
7.4 (C) Describe relationship between terms in a sequence and their positions

8.5 (B) Use an algebraic expression to find any term in a sequence
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