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AMDM—Unit 4:  Modeling Linear and Exponential Functions


A linear model can be represented explicitly in the form [image: image2.png]y =mx+b



 as you learned in previous Algebra classes, where m is the slope and b is the y-intercept.  You can also represent a linear model in the form 

[image: image4.png])
d(n—1
=a;+




 where an is the nth term, 

a1 is the first term and 

d is the common difference (same as slope).

The recursive form is      [image: image6.png]a, = 1st term anda,,, =a,+d



.  You can also start at a0 if the value is given.
Example:  Write both an explicit and recursive formula for the sequence 10, 14, 18, 22, …

Follow these steps to write the explicit equation:
1. Find the first term of the sequence.  This is a1



 
a1 = 10

2. Calculate the common difference by subtracting 




two consecutive terms and dividing by the 




d = [image: image8.png]



difference between term numbers (this is the same 

as using the slope formula: (y2-y1)/x2-x1).

3. Substitute the values into the formula.





[image: image10.png]10+4(n—1)





The recursive formula is [image: image12.png]a, =10 anda,., =a, +4





NOTE:  You can verify that a sequence is LINEAR by showing that the difference between consecutive terms is constant (there must be a common difference!).

PRACTICE:  Write both an explicit and a recursive rule for each of the following sequences.
	n
	1
	2
	3
	4

	an
	1.2
	1.9
	2.6
	3.3


1. 13, 5, -3, -11, …





2. 

3. Watch out!
	x
	0
	2
	4
	6

	Px
	2 ½ 
	3
	3 ½ 
	4



An exponential model can be written explicitly in the form an = a1 • r n-1 where a1 is the initial amount and r is the common ratio.

The recursive form is       [image: image15.png]a, = 1st term and a,., =r*a,



.  You can also start at a0 if the value is given.
Example:  Write an explicit formula for the sequence 10, 20, 40, 80, …

Follow these steps to write the explicit equation:

1. Find the first term of the sequence.  This is a1



 
a1 = 10

2. Calculate the common ratio by dividing 




two consecutive terms.







r =[image: image17.png]



3. Substitute the values into the formula.





an = 10 • 2 n-1
The recursive formula is [image: image20.png]




NOTE: You can verify that a sequence is EXPONENTIAL by showing the quotient between consecutive terms is constant (there must be a common ratio!).

PRACTICE:  Write both an explicit and a recursive rule for each of the following sequences.

	n
	1
	2
	3
	4

	Mn
	100
	50
	25
	12.5


4.  3, 6, 12, 24, …





5.  
	x
	1
	2
	3
	4

	Tx
	300
	30
	3
	0.3


6.

Tell whether the sequence is linear or exponential, and explain how you know.

7.  







8.  
	n
	0
	1
	2
	3

	Cn
	2
	10
	50
	250


	X
	1
	2
	3
	4

	Mx
	20
	-5
	-30
	-55
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