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Name Date Class

LESSON Challenge
Polynomials by Interpolation9-6

Constant differences of the dependent variables can also be used to 
determine cubic, quartic, and higher degree polynomial functions.

Constant third differences indicate a cubic polynomial. Constant fourth 
differences indicate a quartic polynomial, and so on.

Once the degree of the polynomial is determined, polynomial interpolation 
can be used. For a cubic model an equation of the form
f  � x �  � a x   3  � b x   2  � cx � d will be appropriate. Substitute any four points 
from the data set to identify the constants a, b, c, and d by solving the 
appropriate system of linear equations.

For each data, determine the degree of the polynomial that is the best 
fit and then find the polynomial by interpolation.

 1. x �4 �3 �2 �1 0 1 2 3 4

y 21 5 �5 �9 �7 1 15 35 61

 Quadratic; y � 3 x   2  � 5x � 7
 2. x �4 �3 �2 �1 0 1 2 3 4

y �795 �284 �61 12 25 20 �9 �116 �403

 Quartic; y � �2 x   4  � 3 x   3  � 7 x   2  � x � 25
 3. x �4 �3 �2 �1 0 1 2 3 4

y �348 �154 �52 �12 �4 2 36 128 308

 Cubic; y � 5 x   3  �  x   2  � 2x � 4
 4. x �4 �3 �2 �1 0 1 2 3 4

y �1003 �222 �11 20 21 22 53 264 1045

 Quintic; y �  x   5  � 21
 5. x �4 �3 �2 �1 0 1 2 3 4

y 1268 442 152 98 100 98 152 442 1268

 Quartic; y � 5 x   4  � 7 x   2  � 100
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