2.4 Answer Key

Practice 2.4-1-1:

Using the remainder theorem to evaluate a polynomial.

flx)=2x>— 3x*+2x3 +4x—1atx=-1
f(-1) = 2(—1)5 - 3(-D*+2(-1)3+4(-1D) -1
fED=2-D) -3 -2(-D+4(-D -1
f(-1)=-2-3+2-4—-1

f(-1)=-8

Practice 2.4-2-1:

List all possible rational zeros of
fxX)=2x3+ x2—4x+1

The Rational Zero Theorem tells us that ifs is a zero of f(x), then p is a factor of 1 and
q is a factor of 2.

factor of constant term

~ factor of leading coef ficient

p
q

factor of 1
- factor of 2

The factors of 1 are +1 and the factors of 2 are +1 and +2. The possible values for s

are +1 and +12.

Practice 2.4-3-1:

Using the rational zero theorem to final rational zeros.

fxX)=2x3+ x2—4x+1
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From the previous Practice 2.4-2-1, we have found potential zeros

.
X—_,_Z

The factors of 1 are 1 and the factors of 2 are £1 and 2. The possible values for p/q are +1
and £12. These are the possible rational zeros for the function. We can determine which of
the possible zeros are actual zeros by substituting these values for x in f(x).

f(=x)=2(-13+(-1)?-4(-D+1=4
f=213*+@?-41)+1=0

(-2 (ol
(@)= @ o)1=

Of those, —1, _71 and %are not zeros of f(x). 1 is the only rational zero of f(x).

Practice 2.4-5-1:

Find zeros of a polynomial function

p : factors of 6
q : factors of

2 are +1, +2 are +1, +6,+2, +3

; /

f(x) =©x3 —3x? — 11x

1. List possible rational zeros
12 + factors of constant
q ~ factors of leading coef ficient

2.4 Answer Key Page 2 of 4
I 030



2. Test values using Remainder Theorem
Plug into the polynomial.
If f(x) = 0, then x is a real zero.

Test values if x=1
f()=2(1)3-3(1)2-11(1) +6 = —6
Test values if x=2
f(2) =2(2)3%-3(2)%*-11(2)+ 6 = —12
Test values if x=3
f3) =23)2-33)2-11(3)+6=0
X=3
Once we find one real zero, we can stop at this step and start the next step.

3. Use Synthetic Division
Divide the polynomial by the value of x we found in step 2 (real zero).
This gives a simpler polynomial. Repeat the process.

3 2 -3 -11 6
2-3 )+3.3@+2-3)+

| &
v
2 3 2 0

3 2 -3 -11 6

+
A )+ 33 ) "2, \)
6 / L 9\'I '\'J
2 3 -2 0
4. Solve the remaining polynomial
Factor or use the quadratic formula to find more zeros.
2x2+3x—2=0
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x—Dx+4)=0
1 4 _
(x—3)x+)=0
! 2)=0
(=)0 +2) =

x—z,x—

1
Overall real zeros are: x = 5 X= —-2,x=3
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