(m Find zeros when the leading coefficient is not 1

Solution
STEP T

STEP 2

STEP 3

STEP ¢

STEP 5

STEP 6

» The real zeros of f are —

Find all real zeros of f(x) = 10x* — 11x% — 42x% + 7x + 12.
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T2 7275 75 75 75 75T 577100710

List the possible rational zeros of f: =

Choose reasonable values from the list
above to check using the graph of the {
function. For f, the values

x:_%,xz—%,ng,andx=% ‘ I

are reasonable based on the graph
shown at the right. L _J
Check the values using synthetic division until a zero is found.
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210 -1 -2 712 Ll -1 -2 7 12
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15 39 3 -8 | 5 8 17 -12

10 —26 -3 % —24—1 10 —16 —-34 24 0

1.
—5 Isazero.
2

Factor out a binomial using the result of the synthetic division.

fx) = (x + %)(IOx3 — 16x> — 34x + 24) Write as a product of factors.

= (x + %)(2)(5)53 —8x%—17x + 12) Factor 2 out of the second factor.

= (2x + 1)(5x> — 8x* — 17x + 12) Multiply the first factor by 2.
Repeat the steps above for g(x) = 5x> — 8x*> — 17x + 12. Any zero
of gwill also be a zero of f. The possible rational zeros of g are:

1,2 .3 .4 .6 ,12

x = *1, *2, =3, £4, *6, *12, ig, 5 ig, ig, ig, 5
The graph of g shows that % may be a zero. Synthetic division shows

that% isazero and g(x) = (x — %)(sz —5x—20) = (5x — 3)(x* — x — 4).

It follows that:
fx)=@x+1)+gx) =Cx+ DGx— 3> —x—4)
Find the remaining zeros of f by solving x> — x — 4 = 0.

-1 = V(D2 - a)(—a) Substitute 1 for a, —1 for b, and
x =

2(1) —4 for cin the quadratic formula.
X = # Simplify.

13 1+V17 1-V17

25 2 andT
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