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The Factor Theorem

have a factor of (x — a).

« Ifapolynomial expression has a zero (a value of x for which the polynomial equals 0) at x = a, it must

« Conversely, if a polynomial has a factor of (x — a), it must have a zero at x = a.

‘The function fis defined by the equation f(x) = x* —
ax?* — bx + 20 where a and b are constants. In the
xy-plane, the graph of y = f(x) intersects the x-axis
at the points (-2, 0), (2, 0), and (p, 0). What is the
value of p?

D) 20

(Medium-hard) Since x = —2 and x = 2 and x = p are
zeros of the function (that is, they are inputs that yield
an output of 0), the polynomial musthave (x + 2), (x — 2),
and (x — p) as factors.

flx) = x* —ax? — bx + 20 = (x + 2)(x — 2)(x — p)
FOIL (x + 2)(x — 2): =x*—4)(x—p)
FOIL (x* — 4)(x — p): =x3—px*—4x+4p

Since x* — px? — 4x + 4p must be equivalent to x* — ax? —
bx + 20, all of the corresponding coefficients must be
equal. Thatis, —p = —a, —4 = —b, and 4p = 20. Therefore,
p =15,a=>5,and b = 4, and the correct answer is (B).

Which range of values defines all of the values of x
for which the function fin the previous question is
positive?

A) x< 2o0rx>2

B) —2<x<5

C) 2<x<2o0rx>5
D) 2<x<5

When analyzing a polynomial function, you
may find it very helpful to draw its graph in the
xy = plane. Sometimes the x-and y-intercepts are
all you need to get a good picture by hand. You
should also know how to use the graphing func-
tion on your calculator, whenitis permitted.

(Hard) This question is easier to solve if we have a graph
of the function. Since we know that the equation of the
function is y = (x + 2)(x — 2)(x — 5), we know that it has
x-intercepts atx = —2, x = 2, and x = 5, and a y-intercept
aty = (0 + 2)(0 — 2)(0 — 5) = 20. Therefore, the graph
looks like this:

¥

On this graph, the points where f is positive are the
points above the x-axis. This corresponds to the points
where x is between —2 and 2, and where x is greater
than 5. Therefore, the correct answer is (C).
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The figure above shows the graph of a system of two
equations in the xy-plane. How many solutions does
this system have?

A) Zero B) One C) Two D) Three

(Easy) Finding the solutions to a system of equations means
finding the ordered pairs that satisfy all of the equations
simultaneously. (Ifyou need toreview howto solve systems,
see Chapter 7.) If the equations are graphed, the solutions
correspond to any points where all of the graphs meet. In
thiscase, the two graphs crossin two distinct points, so the

system has two solutions and the answer is (C).

y+2x=6
y=x*+3x

Given the system above, which of the following
could be the value of y?

A) lor—6

B) Oor-5

C) 0orl0

D) 4orl8

(Medium) Perhaps the simplest way to solve this system
is with the process of substitution, which we applied to
linear systems in Chapter 7, Lesson 12.

First equation: y+2x=6
Substitute y = x? + 3x: X} +3x+2x=6
Subtract 6: x2+5x—6=0
Factor with Product-Sum Method: (x+6)x—D=0
Apply Zero-Product Property: x=—-6orl

But be careful. You may be tempted to choose (A) 1 or
—6, but the question asks for the value of y, not x. To find
the corresponding values of y, we must plug our x-values
back into one of the equations: y = (—6)? + 3(—6) = 18 or
y = (1)2 + 3(1) = 4; therefore, the correct answer is (D).
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y:
X*+y =
y=x

How many distinct ordered pairs (x, y) satisfy the
three-equation system above?

A) Zero B) One C) Two D) Three

(Medium) To find the solutions of a system means to
find the ordered pairs (x, y) that satisfy all of the equa-
tions simultaneously. Although graphing this system is
not too hard, it is probably simpler to solve this system

algebraically.

Substitute the first equation,

y = 1, into the other two: X+ (1)2=4
IESE2

Use x? = 1 to substitute into

other equation: M +0)32=4

Simplify: 2=4

Since this yields an equation that can never be true,
regardless of the values of the unknowns, there is no real
solution to this system, and the correct answer is (A).

If you graph this system, it will show a horizontal
line, a circle, and a parabola. You will see that no point
exists where all three graphs meet, indicating that the
system has no solution.
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If x3 — 7x% + 16x — 12 = (x — a)(x — b)(x — ¢) for all
values of x, whatis the value of abc?

If X3 — 7x? + 16x — 12 = (x — a)(x — b)(x — ¢) for all
values of x, whatis the value ofa + b + ¢?

LIfx® — 7x% +16x — 12 = (x — a)(x — b)(x — ¢) for all
values of x, whatis the value of ab + bc + ac?

If x> — ax + 12 has a zero at x = 3, what is the value
of a?

If x> — ax + 12 has a zero at x = 3, at what other
value of x does it have a zero?

y=4x*+2
x+y=16
When the two equations in the system above are

graphed in the xy-plane, they intersect in the point
(a, b). If a > 0, what is the value of a?

X*+y*=9

Which of the following equations, if graphed in the
xy-plane, would intersect the graph of the equation
above in exactly one point?

A) y=-4
B) y=-3
C) y=-1
E) y=0

If g(x) = a(x + 1)(x — 2)(x — 3) where a is a negative
constant, which of the following is greatest?

A) g(0.5)

B) g(L5)

C) g(2.5)

D) g(3.5)

If 2x> + ax + b has zeros at x = 5 and x = —1,
whatis the value of a + b?

A) 18
B) -9
C) -2
D) -1

If the graph of the equation y = ax* + bx in the
xy-plane passes through the points (2, 12) and
(=2, 4), what is the value of a + b?

A) 05
D) 2.5

If the function y = 3(x? + 1)(x® — 1)(x + 2) is graphed
in the xy-plane, in how many distinct points will it
intersect the x-axis?

B) 1.5 C) 2.0

A) Two B) Three
D) Five

C) Four
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Exercise Set

12

If x> + y = 10x and y = 25, what is the value of x?

If 2x3 — 5x — a has a zero at x = 4, what is the value

of a?

Ifx > 0andx* — 9x3 — 22x? = 0, what is the value of x?

If d is a positive constant and the graph in the
xy-plane of y = (x¥)(x? + x — 72)(x — d) has only one

positive zero, what is the value of d?

y=2x*>+18

y=ax

In the system above, a is a positive constant. When
the two equations are graphed in the xy-plane, they
intersect in exactly one point. What s the value of a?

4a%® — 5b =16
3a%> - 5b=7

Given the system of equations above, what is the

value of a’bh??

L

(Calculat

R e
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For how many distinct positive integer values of n is
(n —1)(n —9)(n — 17) less than 0?

A) Six

B) Seven

C) Eight

D) Nine

X2 +2y*=44
yP=x-2
When the two equations above are graphed in the
xy-plane, they intersect in the point (h, k). What is
the value of h?

A) -8
B) —6
C) 6
D) 8

m?+2n=10
2m?+2n=14

Given the system of equations above, which of the
following could be the value of m + n?

A) -7
B) -2
0

D) 2

For how many distinct values of x does (x* — 4)
(x — 4)%(x* + 4) equal 0?

A) Three

B) Four

C) Five

D) Six

The function f(x) is defined by the equation
fx) = a(x + 2)(x — a)(x — 8) where a is a constant.
If f(2.5) is negative, which of the following could be
thevalue of a?

A) -2
B) 0
C)

D)
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No Calculator

1. 12 When the expression (x — a@)(x — b)(x — ¢) is
fully distributed and simplified, it yields the expression
x3—(a+ b+ c)x*+ (ab+ bc+ ac)x — abc. If this is equiv-
alent to x* — 7x? + 16x — 12 for all values of x, then all of
the corresponding coefficients must be equal.

2. 7 Seequestion 1.

4. 7 1fx?>— ax+ 12 = 0whenx = 3, then
(B2 —-3a+12=0

Simplify: 21 -3a=0
Add 3a: 21 =3a
Divide by 3: 7T=a
5. 4 Aswe saw in question 4, a = 7.
x2—7x+12
Factor: (x—3)x—14)
Therefore, the zeros are 3 and 4.
6. 7/4 or 1.75 x+y=16
Subtract x: y=16—x

16 —x=4x*+2
0=4x*> +x — 14

Substitute:
Subtract 16, add x:

Factor: 0=(4x—7)(x+2)
Therefore, x = —2 or 7/4, but if x must be positive, it
equals 7/4.

7. B The graph of the given equation is a circle
centered at the origin with a radius of 3. Therefore, the
horizontal line at y = —3 just intersects it at (0, —3). You
can also substitute y = —3 into the original equation and
verify that it gives exactly one solution.

8. € Justnotice the sign of each factor for each input:
8(0.5) = (-)(+)(-)(-) = negative
g(1.5) = (-)(-H)(-)(~) = negative
g(2.5) = (-)(-H)(+)(+) = positive
g(3.5) = (-)(-H)(+)(+) = negative
Since (C) is the only option that yields a positive value, it
is the greatest.

9. A 2x2+ax+b
If x = 5is azero: 25 +5a+b=0
Subtract 50: 5a + b= —50
If x = —1 is a zero: 2(-1)2+a(-1)+b=0
Subtract 2: —a+b=-2
Multiply by —1: a-b=2
Add equations: 6a = —48

Divide by 6: a=-8
Substitute a = —8: —-8—-b=2
Add 8: -b=10
Multiply by —1: b=-10

Therefore,a + b= -8 + —10 = —18.

10. D

Substitute (2, 12): 12 = a(2)* + b(2)
Simplify: 16a +2b =12
Substitute (-2, 4): 4 =a(-2)*+ b(-2)
Simplify: 16a — 2b =4
Add two equations: 32a=16
Divide by 32: a="%
Substitute: 16(1/2) +2b =12
Subtract 8: 2b=14
Divide by 2: b=2

Therefore, a + b = 2.5.

11. A Use the Zero Product Property. The factor
(x? + 1) cannot be zero for any value of x, (x* — 1) is zero
when x = 1, and (x + 2) is zero when x = —2. Therefore,
there are only two distinct points in which this graph
touches the x-axis.

Calculator

x?+ 25 =10x
x> —10x+25=0

12. 5 Substitutey = 25:
Subtract 10x:

Factor: (x—=5)x—5)=0
Use Zero Product Property: x=5
13. 108 Ifx=4is azero: 2040 —5(4) —a=0
Simplify: 108 —a =20
Add a: 108 =a
14. 11 xt—9x3 - 22x2=0
Divide by x% X—-9x—-2=0
Factor: (x—1D)x+2) =0

Use Zero Product Property: x=11or -2

15. 8 y= A%+ x—72)(x — d)
Factor: y=()x+9)(x—8)(x—d)
By the Zero Property, the zeros are x = 0, —9, 8, or d.
Since d is positive, but there can only be one positive
zero, d = 8.

16. 12
Substitute y = ax:
Subtract ax:

Divide by 2:

y=2x*+18
ax=2x*+18
0=2x2—-ax+ 18

0=x"-Zx+9
2
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If the graphs intersect in only one point, the system
must have only one solution, so this quadratic must be a
“perfect square trinomial” as discussed in Lesson 4.

x2—§x+9:x2—2bx+b2

b*=9
2b=a/2
The only positive solution to this system is b = 3 and
a=12.

Equate coefficients:

17. 144 4a? - 5b =16

3a?—-5b=7
Subtract equations: a?=9
Substitute a® = 9: 3(9) -5b=7
Subtract 27: —5b = -20
Divide by —5: b=4

Therefore, a’h? = 9(4)? =144.

18. B In order for the product of three numbers to be
negative, either all three numbers must be negative or
exactly one must be negative and the others positive. Since
n must be a positive integer, n — 1 cannot be negative, and
so there must be two positive factors and one negative. The
only integers that yield this result are the integers from 10
to 16, inclusive, whichis a total of seven integers.

19. C
Substitute y? = x — 2:

X%+ 2y* =44
x2+2(x—2)=44

391

Distribute: X>+2x—4=144
Subtract 44: x24+2x—48=0
Factor: (x—6)(x+8)=0

This seems to imply that the x-coordinate of the point of
intersection could be either 6 or —8, both of which are
choices. Can they both be correct? No: if we substitute
x = —8into either equation, we get no solution, because
y? cannot equal —8. Therefore, the correct answer is (C)
6, and the points of intersection are (6, 2) and (6, —2).

20. C 2m?+2n=14

m?+2n =10
Subtract equations: m?=4
Take square root: m=£2
Substitute m? = 4: 4+ 2n =10
Subtract 4: 2n==6
Divide by 2: n=3

Therefore, m+n—=-2+3=1o0r2+3=5.

21. A Usethe Zero Product Property. (x? — 4) equals
0if x is 2 or —2, (x — 4) equals 0 if x is 4, and (x*> + 4)
cannot equal 0. Therefore, there are exactly three dis-
tinct zeros.

22. € f2.5) = a(2.5 + 2)(2.5 — a)(2.5 — 8)
Simplify: (—24.75)(a)(2.5 — a)
This product can only be negative if a and (2.5 — a) have
the same sign, which is only true for (C) a = 2.



Polynomial factors and graphs

1. P(x) =2x°—18x
Given the polynomial function P defined above, what are its zeros?
A. {—9,76,2,3}
B. {-9,0,2}
C. {-3.,3}
D. {-3,0,3}

Correct Answer: D Difficult Level: 2

2. Which of the following functions could represent the graph BELOW in the
xy-plane, where y=P(x)?

'}

AN

A. P(x) =x*+6x+8

B. P(x) =x’+6x’+8x

C. P(x) =x"—6x+8

D. P(x) =x"—6x"+8x

Correct Answer: B Difficult Level: 2

3. A polynomial has zeros at—9, 2, and 0. Which of the following could be the
polynomial?

A. X*—Tx—18

B. x’+7x*—18x

C. x'+7x—18x

D. x’+6x°—25x+18

Correct Answer: B Difficult Level: 2

4. (x=7) (x+5) (2x—-3)

Given the polynomial above, what are its zeros?
A. {-7,5,-3}

B. {7,-5,3}

3
C. {-7,5,-3}



D. {7,-5, 3}

Correct Answer: D Difficult Level: 2

5.2(x+55) (x—17)

Given the polynomial above, what are its zeros?
A.x=55 and x=17

B. x=—55, x=—2, and x=17

C.x=17 and x=55

D. x=—17, x=2, and x=55

Correct Answer: A Difficult Level: 2

6. G (z) = (z—1)’~(z—1)* The polynomial function G is defined above. What is the

product of the zeros of G? Fill in the blank:
Correct Answer: Difficult Level: 2

7. The polynomial function P has zeros at 3 and 6. Which of the following could be
the definition of P?

A. P(x)=x"+9x+18

B. P(x)=x—9x+18

C. P(x)=x*+3x+6

D. P(x)=x"+6x+3

Correct Answer: B Difficult Level: 2

8. Which of the following equations could represent the graph below in the xy-plane?
L y=(x—3)(x+3)
1L y=(x—4)’
I y=(x+2)(x+7)
Yy

AN

AN
A 4
=

A. 1 only

B. Il only

C.Tand III only

D. I, Iland III

Correct Answer: A Difficult Level: 2



9. h (H=(t-8)' (-4)*(-2)’ (1"
The polynomial function /4 is defined above. How many distinct zeros does 4 have?

—

Correct Answer: Difficult Level: 2

10. x> +25x+50x—1000

The polynomial above has (x—5) and (x+10) as factors. What is the remaining factor?
A. (x+2)

B. (x-2)

C. (x+2)

D. (x-20)

Correct Answer: C  Difficult Level: 2

11 X’+7x°-36
The polynomial above has zeros at —6 and 2. If the remaining zero is z, then what is

the value of —z?

Correct Answer: Difficult Level: 3

12. The function p is a polynomial of 7 such that (+—10), (22—¢), (#+10), and (20+¢) are
all factors of p(#). Which of the following could be the graph of y=p(¢) in the #y-plane?

Y

AN A

f\/\ S/ & > !

rgis

N

N




Correct Answer: A Difficult Level: 3

13. Which of the following graphs appears to represent a polynomial function with a
double zero?

Y y
AN AN
p s
< ? T < \ > T
X )
Vv 4
A. B
. y
4 ‘v A
P
y) S 7 - '
< ? ) 5
N 7 r
v
C. D. v

Correct Answer: D Difficult Level: 3
14. g(x)=x"—4x’+6x"—4x+1
The function g is defined above. Given that all zeros of g are integers between

—1 and linclusive, how many distinct zeros does g have?
Correct Answer: Difficult Level: 3

15. x*—ax+24

If one of the zeros of the polynomial above is 8, what is the other zero?
Correct Answer: Difficult Level: 3

16. For a function g, the graph of y=g(x)y=g(x) is shown BELOW. When g(x) is
divided by (x+10), the remainder is —20. Which of the following is closest to the
remainder when g(x) is divided by (x—10)?

10
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[ S
TN

A. -28

B. -2

C.2

D. 28

Correct Answer: C  Difficult Level: 3

17. The polynomial function fis defined as f{c)=(c—k)(c’—4c+4) where k is a constant.
The value 2 is a zero of f. What is the remainder of f{c) when divided by (c—2)?

—

Correct Answer: @ Difficult Level: 3

18. Which of the following graphs in the xy-plane have —3 and 5 as all of their distinct
zeros for —6=x<6 ?

Y
Y AN
A
\ 14 I 4 I_I |
\ ¢
: . 2+
\ 2 / /
yJ L \ 1 / \ l‘ < :/ t t t ’v > r
S L T T T 4 — N\
4 N2 2+ 4 _4 i \’\_,2__ 11 /
21 / R
A- ( \ /
4 - / 4 \
W -
v
I II.

11



AN
1+ 110
2.... /
—+— —+
-4 =2 4,
-t
74T
v
I11.
A.Tonly

B. Iand II only

C. II and III only

D. I. II and III.

Correct Answer: B Difficult Level: 3

19. Given some rational constant a, which polynomial equation could represent the
graph BELOW in the xy-plane?

Yy
S

A. y=a(x+1)*(x—5)

B. y=a(x+1) (x—5)

C.y=a(x+1) 2x+1)(x—5)

D. y=a(x—1) (x+5)*

Correct Answer: B Difficult Level: 3

20. The equation s=(++3)*(++2)(++1)(¢)(¢—1) is graphed on the s¢-plane. What is the
product of the #-intercepts of the graph?

—

Correct Answer: @ Difficult Level: 3

12



21. g(v)=(v=8)(v=5)(v—4)(v+5)(v+10)
The function ¢ is defined above. If the sum of the zeros of ¢ is s, what is the value
of s?

—

Correct Answer: Difficult Level: 3

22. (x—\3)*(x—7)

Given the polynomial above, what are its zeros?
A. x=—3 and x=—7

B. x=V3 and x=\7

C. x=3 and x=\7

D. x=—3 and x=—\7

Correct Answer: B Difficult Level: 3

23. The graph of the polynomial equation y=a(t) is shown BELOW. Which of the

following must be true?

Y
N

A.The leading coefficient is positive.
B.The sum of the distinct t intercepts is negative.
C.The constant coefficient is positive.

D.The product of the distinct t intercepts is negative.
Correct Answer: D Difficult Level: 3

24. The graph shown at left could represent which of the following equations?

13



80001

60001

40004

20001

—80001

A. h=—(b—10)(b—20)(b+20)

B. h=(b—10)(b—20)(b+20)

C. h=—(b+10)(b—20)(b+20)

D. h=(b+10)(b—20)(b+20)

Correct Answer: A Difficult Level: 3

25. X +7x°-36
The polynomial above has zeros at —6 and 2. If the remaining zero is z, then what is

the value of—z?

Correct Answer: Difficult Level: 3

26. The polynomial function fis defined as f(m)=(m3—m2—17m—15)(m+1). When
fim) is divided by (m+1), what is the remainder?

—

Correct Answer: @ Difficult Level: 4

27. p(n)=(n’—12n*+47n—60)(n—4)

q(n)=(n+13)(n—4)
The functions p and g are defined above. One of the functions has a zero at n=5. What

is  (ptq)(5)?

Correct Answer: Difficult Level: 4

28. Which of the following could be the equation corresponding to the graph
BELOW?

14



“ X

s=a-a-a-a
s=(a—1)(a—1)
s=a-a-a-a-a

. s=(a—1)(a—1)(a—1)

OO0 wp

Correct Answer: C  Difficult Level: 4

29. p=(w—30)(W2+178w+7921)

Given that —89 is a double zero of the polynomial equation above, which of the

following could be the graph of the equation in the pw-plane?

—80 —40

& il I

/80 —40

P
AN

80 —40 40 80

N

-
4

-

o T ra
—80 =40 40 80

15



Correct Answer: D Difficult Level: 4

30.0(x)=x"+36x"—10,000
The polynomial function £ is defined above. What is the remainder of £(x) when
divided by (x+10)?

—

Correct Answer: 3600 Difficult Level: 4

31. g (w)=(w+13)*(w+19)?
The polynomial function g is defined above. When g (w) is divided by (w+16), the
remainder is 7. What is the value of | 7 | ?

—

Correct Answer: 243 Difficult Level: 4

32. A function pp is defined as p(x) = (x—a)(x—15)(x—20)+15 where a is a constant.
Given that p (7)=15, what is the value of a?

—

Correct Answer: Difficult Level: 4

33. A function w is a defined as w(x)=ax2+bx+c where a, b, and c are constants.
If a=3 and w(3)=w(15)=0, then what is the absolute value of b?

—

Correct Answer: Difficult Level: 4

34. A function s is defined as s(x)=(x—4)(x—5)". A function / is defined as
h(x)=(x—a)s(x). For some constant a, (x—a)’ is a factor of 4. What is s(a)?

—

Correct Answer: @ Difficult Level: 4

35. 12x*+ax+2

If one of the zeros of the above polynomial is g , what is the other zero?

—

Correct Answer: Difficult Level: 4

16



36.For any polynomial function 4, the polynomial function g is defined to be
gw)=(w=25)(w—1)h(w). If h has zeros at 1 and 3 only, what is the sum of the distinct
zeros of g?

—

Correct Answer: Difficult Level: 4

37. The polynomial function ff'is defined asf{x)=(x—c1)(x—c2)(x—c3) {(x—cn) for
some positive integer n. Each of the values cl, ¢2, ¢3,,, cnis a real number.
The graph of y=f(x) is shown BELOW. Which of the following could be the
value of n?

Y
2.500x

2,000

1,500

10004

o001

=00

T

—1,0004

—=1,5001

1

—=2,000

N

=2.500°

.0
A1
.2
.3

o0 o>

Correct Answer: D Difficult Level: 4

38. The polynomial function f'is defined as f{m)=(m3—m2—17m—15)(m+1). When
f(m) is divided by (m+1), what is the remainder?

—

Correct Answer: @ Difficult Level: 4



Polynomial factors and graphs

1. P(x) =2x°—18x
Given the polynomial function P defined above, what are its zeros?
A. {—9,76,2,3}
B. {-9,0,2}
C. {-3.,3}
D. {-3,0,3}

Correct Answer: D Difficult Level: 2

2. Which of the following functions could represent the graph BELOW in the
xy-plane, where y=P(x)?

'}

AN

A. P(x) =x*+6x+8

B. P(x) =x’+6x’+8x

C. P(x) =x"—6x+8

D. P(x) =x"—6x"+8x

Correct Answer: B Difficult Level: 2

3. A polynomial has zeros at—9, 2, and 0. Which of the following could be the
polynomial?

A. X*—Tx—18

B. x’+7x*—18x

C. x'+7x—18x

D. x’+6x°—25x+18

Correct Answer: B Difficult Level: 2

4. (x=7) (x+5) (2x—-3)

Given the polynomial above, what are its zeros?
A. {-7,5,-3}

B. {7,-5,3}

3
C. {-7,5,-3}
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D. {7,-5, 3}

Correct Answer: D Difficult Level: 2

5.2(x+55) (x—17)

Given the polynomial above, what are its zeros?
A.x=55 and x=17

B. x=—55, x=—2, and x=17

C.x=17 and x=55

D. x=—17, x=2, and x=55

Correct Answer: A Difficult Level: 2

6. G (z) = (z—1)’~(z—1)* The polynomial function G is defined above. What is the

product of the zeros of G? Fill in the blank:
Correct Answer: Difficult Level: 2

7. The polynomial function P has zeros at 3 and 6. Which of the following could be
the definition of P?

A. P(x)=x"+9x+18

B. P(x)=x—9x+18

C. P(x)=x*+3x+6

D. P(x)=x"+6x+3

Correct Answer: B Difficult Level: 2

8. Which of the following equations could represent the graph below in the xy-plane?
L y=(x—3)(x+3)
1L y=(x—4)’
I y=(x+2)(x+7)
Yy

AN

AN
A 4
=

A. 1 only

B. Il only

C.Tand III only

D. I, Iland III

Correct Answer: A Difficult Level: 2
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9. h (H=(t-8)' (-4)*(-2)’ (1"
The polynomial function /4 is defined above. How many distinct zeros does 4 have?

—

Correct Answer: Difficult Level: 2

10. x> +25x+50x—1000

The polynomial above has (x—5) and (x+10) as factors. What is the remaining factor?
A. (x+2)

B. (x-2)

C. (x+2)

D. (x-20)

Correct Answer: C  Difficult Level: 2

11 X’+7x°-36
The polynomial above has zeros at —6 and 2. If the remaining zero is z, then what is

the value of —z?

Correct Answer: Difficult Level: 3

12. The function p is a polynomial of 7 such that (+—10), (22—¢), (#+10), and (20+¢) are
all factors of p(#). Which of the following could be the graph of y=p(¢) in the #y-plane?

Y

AN A

f\/\ S/ & > !

rgis

N

N




Correct Answer: A Difficult Level: 3

13. Which of the following graphs appears to represent a polynomial function with a
double zero?

Y y
AN AN
p s
< ? T < \ > T
X )
Vv 4
A. B
. y
4 ‘v A
P
y) S 7 - '
< ? ) 5
N 7 r
v
C. D. v

Correct Answer: D Difficult Level: 3
14. g(x)=x"—4x’+6x"—4x+1
The function g is defined above. Given that all zeros of g are integers between

—1 and linclusive, how many distinct zeros does g have?
Correct Answer: Difficult Level: 3

15. x*—ax+24

If one of the zeros of the polynomial above is 8, what is the other zero?
Correct Answer: Difficult Level: 3

16. For a function g, the graph of y=g(x)y=g(x) is shown BELOW. When g(x) is
divided by (x+10), the remainder is —20. Which of the following is closest to the
remainder when g(x) is divided by (x—10)?
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3
L4

[ S
TN

A. -28

B. -2

C.2

D. 28

Correct Answer: C  Difficult Level: 3

17. The polynomial function fis defined as f{c)=(c—k)(c’—4c+4) where k is a constant.
The value 2 is a zero of f. What is the remainder of f{c) when divided by (c—2)?

—

Correct Answer: @ Difficult Level: 3

18. Which of the following graphs in the xy-plane have —3 and 5 as all of their distinct
zeros for —6=x<6 ?

Y
Yy AN
AN
\ " I 1 11 |
\ 24
A | | 2
\ / )/
yi L /\ r ( :/ t t t /' > r
Y L] T T T 4 — N\
4 \2 9 4 —4 2\\2 2 1
\ A2_‘_ / —LT
— 43 / ~41 \.
W -
v
I II.
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AN
1+ 110
2.... /
—+— —+
-4 =2 4,
-t
74T
v
I11.
A.Tonly

B. Iand II only

C. II and III only

D. I. II and III.

Correct Answer: B Difficult Level: 3

19. Given some rational constant a, which polynomial equation could represent the
graph BELOW in the xy-plane?

Yy
S

A. y=a(x+1)*(x—5)

B. y=a(x+1) (x—5)

C.y=a(x+1) 2x+1)(x—5)

D. y=a(x—1) (x+5)*

Correct Answer: B Difficult Level: 3

20. The equation s=(++3)*(++2)(++1)(¢)(¢—1) is graphed on the s¢-plane. What is the
product of the #-intercepts of the graph?

—

Correct Answer: @ Difficult Level: 3
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21. g(v)=(v=8)(v=5)(v—4)(v+5)(v+10)
The function ¢ is defined above. If the sum of the zeros of ¢ is s, what is the value
of s?

—

Correct Answer: Difficult Level: 3

22. (x—\3)*(x—7)

Given the polynomial above, what are its zeros?
A. x=—3 and x=—7

B. x=V3 and x=\7

C. x=3 and x=\7

D. x=—3 and x=—\7

Correct Answer: B Difficult Level: 3

23. The graph of the polynomial equation y=a(t) is shown BELOW. Which of the

following must be true?

Y
N

A.The leading coefficient is positive.
B.The sum of the distinct t intercepts is negative.
C.The constant coefficient is positive.

D.The product of the distinct t intercepts is negative.
Correct Answer: D Difficult Level: 3

24. The graph shown at left could represent which of the following equations?

24



80001

60001

40004

20001

—80001

A. h=—(b—10)(b—20)(b+20)

B. h=(b—10)(b—20)(b+20)

C. h=—(b+10)(b—20)(b+20)

D. h=(b+10)(b—20)(b+20)

Correct Answer: A Difficult Level: 3

25. X +7x°-36
The polynomial above has zeros at —6 and 2. If the remaining zero is z, then what is

the value of—z?

Correct Answer: Difficult Level: 3

26. The polynomial function fis defined as f(m)=(m3—m2—17m—15)(m+1). When
fim) is divided by (m+1), what is the remainder?

—

Correct Answer: @ Difficult Level: 4

27. p(n)=(n’—12n*+47n—60)(n—4)

q(n)=(n+13)(n—4)
The functions p and g are defined above. One of the functions has a zero at n=5. What

is  (ptq)(5)?

Correct Answer: Difficult Level: 4

28. Which of the following could be the equation corresponding to the graph
BELOW?
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“ X

s=a-a-a-a
s=(a—1)(a—1)
s=a-a-a-a-a

. s=(a—1)(a—1)(a—1)

OO0 wp

Correct Answer: C  Difficult Level: 4

29. p=(w—30)(W2+178w+7921)

Given that —89 is a double zero of the polynomial equation above, which of the

following could be the graph of the equation in the pw-plane?

—80 —40

& il I

/80 —40

P
AN

80 —40 40 80

N

-
4

-

o T ra
—80 =40 40 80
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Correct Answer: D Difficult Level: 4

30.0(x)=x"+36x"—10,000
The polynomial function £ is defined above. What is the remainder of £(x) when
divided by (x+10)?

—

Correct Answer: 3600 Difficult Level: 4

31. g (w)=(w+13)*(w+19)?
The polynomial function g is defined above. When g (w) is divided by (w+16), the
remainder is 7. What is the value of | 7 | ?

—

Correct Answer: 243 Difficult Level: 4

32. A function pp is defined as p(x) = (x—a)(x—15)(x—20)+15 where a is a constant.
Given that p (7)=15, what is the value of a?

—

Correct Answer: Difficult Level: 4

33. A function w is a defined as w(x)=ax2+bx+c where a, b, and c are constants.
If a=3 and w(3)=w(15)=0, then what is the absolute value of b?

—

Correct Answer: Difficult Level: 4

34. A function s is defined as s(x)=(x—4)(x—5)". A function / is defined as
h(x)=(x—a)s(x). For some constant a, (x—a)’ is a factor of 4. What is s(a)?

—

Correct Answer: @ Difficult Level: 4

35. 12x*+ax+2

If one of the zeros of the above polynomial is g , what is the other zero?

—

Correct Answer: Difficult Level: 4
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36.For any polynomial function 4, the polynomial function g is defined to be
gw)=(w=25)(w—1)h(w). If h has zeros at 1 and 3 only, what is the sum of the distinct
zeros of g?

—

Correct Answer: Difficult Level: 4

37. The polynomial function ff'is defined asf{x)=(x—c1)(x—c2)(x—c3) {(x—cn) for
some positive integer n. Each of the values cl, ¢2, ¢3,,, cnis a real number.
The graph of y=f(x) is shown BELOW. Which of the following could be the
value of n?

Y
2.500x

2,000

1,500

10004

o001

=00

T

—1,0004

—=1,5001

1

—=2,000

N

=2.500°

.0
A1
.2
.3

o0 o>

Correct Answer: D Difficult Level: 4

38. The polynomial function f'is defined as f{m)=(m3—m2—17m—15)(m+1). When
f(m) is divided by (m+1), what is the remainder?

—

Correct Answer: @ Difficult Level: 4



