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1. Describe what first-order differences and second-order differences are.
2. How many points do you need to determine a quartic function?
3. Why can’t you use finite differences to find a model for the data in Example 4?

4. Write the cubic function whose graph passes through (3, 0), (-1, 0), (=2, 0),
and (1, 2).

Show that the nth-order finite differences for the given function of degree n
are nonzero and constant.

5. f(x) = 52 — 2x + 1 6. fx)=x+2—-1
7. f(x) = x* + 2x 7 8. f(x) =2 — 12x* — 5x + 3

Use finite differences to determine the degree of the polynomial function that
will fit the data.
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FINDING A CURiC MoODEL Write a cubic function whose graph passes
through the given points.

17. (—1,0), (—2,0), (0, 0), (1, —3) 18. (3,0), (2,0), (—3,0),(1, —1)
19. (1, 0), (3,0), (—=2,0), (2, 1) 20.(—1,0),(—4,0),(4,0), (0, 3)
21.(3,0),(2,0), (—1,0),(1,4) 22.(0,0), (—3,0),(5,0), (=2, 3)

6.9 Modeling with Polynomial Functions




> HOMEWORK HELP
- Example 1: Exs. 14-22

- Example 2: Exs. 23-31,

44,45

. Example 3: Exs. 32-43,

1 46
| Example & Exs. 47-49

fm=1 f2i=5  f@3)=14

FINDING FINITE DIFFERENCES Show that the nth-order differences for the
given function of degree n are nonzero and constant.

23. f(x) =x* —3x +7 24. f(x)=2x3—5x2—x 25.f(x)=—)g’+3x2—2x—3
26. f(x) = x* — 32° 27. f(x) = 2x* — 20x 28, f(x) = —4x* + x + 6
29. f(x) = m*x4 + 5x° 30. f(x) = 38— 572 -2 31 f= —3x% + 4x + 2

71 FINDING A MODEL Use finite differences and a system of equations to find

?3‘3‘}; a polynomial function that fits the data. You may want to use a calculator.
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44. PENTAGONAL NUMBERS The dot patterns show pentagonal numbers. A

formula for the nth pentagonal number is f(n) = %n(’j‘n — 1). Show that this

function has constant second-order differences.
9009

® e
oo -6 & -e—e-@
® % e
@ ® ® e
@58 o -o -8 ® PR — @
; ® ® ® ®
8 ® ® ® @ 8 e &
e—e ®--® @ e-8 e e Po— @
: e . . ® e ;. .. ® ® ®
/@ e ® e . ® e '@
® ‘® : @ ) 8

45. HEXAGONAL NUMBERS A formula for the nth hexagonal number is
£(n) = n(2n — 1). Show that this function has constant second-order differences.

46. SOUARE PYRAMIDAL NUMBERS The first six square pyramidal numbers are
shown. Find a polynomial function that gives the nth square pyramidal number.
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