
* Now that we have an understanding 
of the Real Number system, we want 
to explore patterns, sequences, the 
Fibbonacci Sequence, and 
applications in nature. 



Defini&on	–	A	____________	is	a	list	of	numbers	
that	follows	some	rule	or	___________.	The	
numbers	in	the	list	are	called	the	____________	
of	the	sequence.	We	name	the	terms	using	a	
variable	and	subscript	(usually	“a”):	
	
	
An	_______________	_______________	is	a	
sequence	in	which	each	term	aFer	the	first	
differs	by	a	fixed	constant	amount,	the	“common	
difference”	



Example 1) Find the “common difference” for 
the following arithmetic sequences. Then 
write the next three terms in the sequence. 

 

(a) 5, 11, 17, 23, .... 

(b)  12, 17, 22, 27, ... 



Example 2) Now, see if you can come up with a 
formula for the “nth term” in the sequence: 

 

(a) 8, 12, 16, 20, .... 

 

1st 2nd 3rd 4th nth 

Number 

Pattern 



Remark	–	The	“nth”	term	in	an	arithme&c	
sequence	with	the	first	term	a₁	and	common	
difference	d	is	given	by:	
	
	
Example)	Find	the	30th	term	of	the	sequence:	

	9,	16,	23,	30,	37,	44,	....	



Example 3a) Finding the sum of an arithmetic 
sequence. Find the sum of the first 6 terms of 
the sequence. 

 10, 13, 16, 19, ... 

 

 



Example 3b) Challenge. Find the sum of the 
positive integers from 1 to 100.  

 

 



Remark	–	The	Sum	of	the	First	“n”	terms	of	an	
Arithme&c	Sequence	is	given	by	
	
	
Example)	Find	the	sum	of	the	first	30	terms	of	the	
sequence:	

	9,	16,	23,	30,	37,	44,	....	



Example 4) Assume that you recieve $1,850 in 
salary this month from your job, and for the 
next 11 months, you receive a $20 raise per 
month. What is the total salary you receive 
over the 12 months? 



Defini&on	–	A	___________	___________	is	a	
sequence	in	which	each	term,	aFer	the	first	
term,	is	a	nonzero	___________	____________	
of	the	preceding	term.	The	constant	by	which	we	
are	mul&plying	is	called	the	__________	
__________.	
	
Example)	Find	the	common	raFo	of	each	
geometric	sequence.	
(a)		3,	12,	48,	192... 	(b)		



Example 5) Now, see if you can come up with a 
formula for the “nth term” in the geometric 
sequence: 

(a) 4, -12, 36, -108, .... 

 

1st 2nd 3rd 4th nth 

Number 

Pattern 



Remark	–	The	“nth”	term	in	a	geometric	
sequence	with	the	first	term	a₁	and	common	
ra&o	“r”	is	given	by:	
	
	
Example)	Find	the	8th	term	of	the	sequence:	

	2,	10,	50,	250,	...	



Example 6) (Think, Pair, Share) 

(a) Find the 12th term of the geometric 
sequence whose first term is 8 and whose 
common ratio is 3. 

(b) Find the 17th term of the arithmetic 
sequence whose first term is 20 and whose 
common difference is positive 6.  



Remark	–	The	Sum	of	the	First	“n”	terms	of	a	
Geometric	Sequence	is	given	by	
	
	
Example)	Find	the	sum	of	the	first	5	terms	of	the	
geometric	sequence:	

		



Example 7a) Find the sum of the first five 
terms of the geometric sequence. 

 6, 12, 24, 48, ... 

 

(b) Find the sum of the first six terms of the 
geometric sequence. 

  



Example 8) Suppose that you won the lottery 
and can take your choice of payout: either (i) 
you receive $50,000 this month, $60,000 the 
next month, and so on for 30 months, or (ii) 
you recieve one penny this month, two pennies 
next month, four cents the next month, and 
eight cents the next month, and so on for 30 
months. Which is the better deal?  



Exit Question) Find the sum of the first 20 
terms of the arithmetic sequence: 

 

8, 18, 28, 38, ... 



* In 1202, Leonardo of Pisa (also known 
as Fibonacci) wrote a book Liber 
Abaci, which contained calculations 
for a sequence that became famous... 



Example 1) (Challenge) Assume that every pair 
of baby rabbits will mature during their 
second month and produce a pair of babies in 
their third month. If we place a single pair of 
rabbits in a pen, how many rabbits will there 
be in the eighth month? (We assume that once 
a pair of rabbits become adults, they have a 
pair of babies for every month thereafter. 



Remark	–	The	_______________	____________	
is	the	sequence	that	begins:	
	
	
where	each	term	aFer	the	second	is	the	______	
of	the	___________	______	________.	We	
usually	label	the	terms	in	the	Fibonacci	Sequence	
as:	

	F₁,	F₂,	F₃,	...	



Example 2) Spreadsheets. Follow the 
instructions to create the Fibonacci Sequence 
in a spreadsheet. 
1) Open a new spreadsheet. Title the 

spreadsheet “Last 
name.FibonacciSequence”. 

2) In cell A1, enter “Term”. In cell B1, enter 
“FibonacciNumber”. Increase the width of 
column B to fit, if necessary. 

3)  In cell A2, enter “1”. In cell A3, enter the 
formula “=A2 + 1” and press Enter. Click on 
cell A3, and drag to cell A21. You should 
have the numbers 1-20 pasted. 



Example 2 con’t) Spreadsheets. 
4) In cell B2, enter “1”. In cell B3, enter “1”. These 

are the first two numbers of the Fibonacci 
Sequence. 

5) Create a recursive formula in cell B4 that will 
automatically calculate the next number in the 
Sequence. Then, click and drag to cell B21 to 
generate 20 terms. 

6)  In cell C21, enter “=B21/B20”. This will divide two 
numbers of the Fibonacci Sequence. Now, click and 
drag upwards to generate a ratio of two Fibonacci 
numbers in column C.  

7) Explain what you notice. When finished, attach 
your spreadsheet to Google Classroom to turn it in. 



Example 3) (Challenge) - In the diagram, PQRS is 
a square, and PLMS ~ LMRQ. Find the exact value 
of x. You will need the quadratic formula! 
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Remark	–	Applica&on	of	the	Fibonacci	Sequence:	
The	Golden	Rectangle.	



Defini&on	–	A	_____________	is	an	object	that	is	
“_______-_____________.”	It’s	shape	repeats	
forever.	The	paTern	has	terms,	called	
________________	that	repeat	an	infinite	
number	of	&mes.	
Example)	Draw	a	“Koch	Snowflake”	by	iteraFng	a	
triangle	four	Fmes:	



Video	–	“Nature	by	Numbers”,	2010,	Cristobal	
Vila:	

https://www.youtube.com/watch?v=tnkLDFpgix4 



Exit Question) Find the sum of the first 5 
terms of the geometric sequence: 

 

6, 18, 54, ... 


