UNIT 4 WORKSHEET 2

The Remainder Theorem

When trying to find all zeros of a complex polynomial function, use the rational zero test to find all
possible rational zeros. Each possible rational zero should then be tested using synthetic division. If
one of these numbers work, there will be no remainder to the division problem. For every potential
zero that works, there may be others that do not. Are these just useless? The answer is no. Every time
synthetic division is attempted, we are actually evaluating the value of the function at the given x
coordinate. When there is no remainder left, a zero of the function has just been found. This zero is
an x intercept for the graph of the function. If the remainder is any other number, a set of coordinates
on the graph has just been found. These coordinates would aid in graphing the function.

Let P(x) be a polynomial of positive degree n. Then for any number c,
P(x) = Q(x) -(x—c)+ P(C),

Where Q(x) is a polynomial of degree n-1.

This simply means that if a polynomial P(x) is divided by (x —c) using synthetic division, the

resultant remainder is P(c).

When trying to find the zeros of the function f (x)=2x" +7x’ —4x*> —27x —18, first find all possible
rational zeros. Then evaluate each one. Here is one particular example.

=212 7 -4 =27 -18 In this example, (-2) is evaluated using synthetic
0 -4 -6 20 14 division to see if it was a zero of the function. It turns

out that (-2) is not a zero of the function, because there
2 3 =10 -7 -4 is a remainder of (-4).

Therefore, Using the Remainder Theorem, it can be stated that /' (-2) =—4.

You already saw that dividing by (-2) yields a result of (-4), giving us the statement: f(=2)=-4

This can be proven algebraically as follows.

F(2=2(=2) +7(-2) -4(=2) -27(-2) -18
f(2)=32-56-16+54-18
f(2)=—-4



1. Given the polynomial function /(x)=3x’ +2x* — 5x + 2, use synthetic substitution to evaluate

each of the following.

a) f(2)= b) f(-2)= ¢ f(-3)=

2. Given the polynomial function f (x) = —2x’ —4x” — 5x + 12, use synthetic substitution to evaluate

each of the following.

a) f(-1)= b) f(-2)= o f(4)=

3. Given the polynomial function (x) = —5x”> —4x + 6, use synthetic substitution to evaluate each of

the following.

a) f(-1)= b f(-2)= ¢ f(4)=

4. Given the polynomial function f (x) =3x" —2x’ + x> —4x +1, use synthetic substitution to

evaluate each of the following.

a) f(3)= b) 7(1)= ¢ f(-2)=



The remainder theorem states that if a polynomial
P(x) is divided by (x—c) using synthetic division,
the resultant remainder is P(c). Use synthetic
substitution, to find the value of the function:

f(x)=—x3+4x2—2x+3

Then, plot the points on the graph on the right to 7654322 123p 56780900
verify that when using the remainder theorem, youare -+« = =« =27« « =« 0o
finding points on the curve of the function. ‘ o

Evaluate each

a) /(1) b) £ (0) of(M) 972 f()  D/(4)

A student is testing a catapult he created in class to &
launch eggs into the air. The path an egg takes is -Zg
modeled by : f(x)=-3x"+24x+2, 40 -
Where the altitude, f'(x), and the horizontal distance, 35
x , the egg travels is measured in feet. Use synthetic ;g B
substitution for the given values to find height of the o oL
egg at the specified horizontal distance and plot the 15
path the projectile takes on the graph to the right. 10 L
° |
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Evaluate each

a) £(0) b) /(1) ) f(2) d) £ (3) e) f(4) f) 7 (6) 2) £ (8)



