CHAPTER 13
Polynomial and Radical Functions

13-1. Polynomial Functions and Their Graphs

A polynomial function is a function of the form f(x)=a,x" +a, ;X" +---+a,x* +a,x +a,,
in which the coefficients a,,a, ;,---,a,,a,,8, are real numbers and n is a nonnegative integer.

The degree of a polynomial function is its greatest exponent of x. The graphs of several polynomial
functions are shown below. The maximum number of zeros, which are the x- intercepts, is equal to
the degree of the function.

Constant Function Linear Function Quadratic Function Cubic Function Quartic Function

y y y y y

—-—— L x X
v

f(x)=2 f(x)=x+1 f(x)=x2-x-2 f()=x3—2x> —x+2 f(x)=x* = x3—4x + 4x
No real solution One real solution Two real solutions Three real solutions Four real solutions

A function f isincreasing on an interval if the value

of f increasesas x increases in the interval.

A function f is decreasing on an interval if the value (a f(a))
of f decreases as x increases in the interval. & !

In the graph shown at the right, function f increases &g |

on the intervals (—«,a) and (b,), and decreases on the E |

interval (a,b). At a point where the graph changes from a \L/
increasing to decreasing, f has a local maximum value,

and at a point where the graph changes from decreasing
to increasing, f has a local minimum value.

Example 1 o The complete graph of function f is shown
at the right.

<

a. Find the x-intercepts of f(x). =X

b. For what value of x is the value of f(x) 1

at its maximum? o| 1
c. Find the interval where f(x) is strictly decreasing.

Solution o a. The x-interceptsare -3, 2,and 4.

b. The value of f(x) is maximumat x=-1.

c. f(x) is strictly decreasing between —1 and 3.



Exercises - Polynomial Functions and Their Graphs

The graph of f(x) =ax®+x® —18x—9 intersects
the x-axis at (3,0) . What is the value of a?

A) -1
B) 0
0 1
D) 2

In the xy- plane, the graph of function f has
x-intercepts at —7, -5, and 5. Which of the

following could define f ?

A) f(x)=(x=7)(x*-25)
B) f(x)=(x-7)(x*+25)
C) f(x)=(x+7)(x*—-25)

D) f(x)=(x+7)(x*+25)

—
[N

What is the minimum value of the function graphed
on the xy- plane above, for -5<x<57?

A) -4
B) -3
C) -2

D) —o

If function f has four distinct zeros, which of
the following could represent the complete graph

of f inthe xy-plane?

A) y

B)

Ve

©)

y=1(x)

The complete graph of function f is shown on
the xy- plane above, for -5 < x <5. Which of

the following is/are true?

I. f isstrictly decreasing for -5<x<0.

. f(=3)=1

II. f isminimumat x=5.

A) lonly
B) Il only
C) Il only
D) land Il only



13-2. Remainder Theorem and Factor Theorem

Remainder Theorem

If a polynomial f(x) is divided by x—c, the remainderis f(c).
Since Dividend = Divisor x Quotient + Remainder ,
f(x)=(x=c)q(x)+ f(c), inwhich q(x) is the quotient.

Factor Theorem
The polynomial f(x) has x—c as a factor if and only if f(c)=0.

The following statements are equivalent for a polynomial f(x) and a real number c:
e c isasolution to the equation f(x)=0.

c isazeroof f(x).

c isaroot of f(x).

x—c isafactor of f(x).

f (x) is divisible by x—c.

c isan x-intercept of the graph of f(x).

Example 1 o Find the remainder of f(x)=x®+x* —6x—7 divided by x+2.

Solution o To find the remainder of f(x) divided by x+2=x-(-2),
evaluate f(-2). f(-2)=(-2)*+(-2)?-6(-2)-7=1
By the remainder theorem the remainder is 1.

Example 2 o Find the value of a if x—3 isa factor of f(x)=x°-11x+a.

Solution o If x-3 isafactor of f(x),then f(3)=0
f(3)=(3)°-113)+a=0 = 6+a=0 = a=6

Example 3 o Find the value of k if f(x)=3(x?+3x—4)-8(x—k) is divisible by x.

Solution o If f(x) isdivisible by x, since x=x-0, f(0)=0 by the factor theorem.
f(0) =3(0% +3(0)-4)-8(0—k) =—12+8k =0
_12_3
2

8k=12 = k

Example 40 Find the x-intercepts of f if f(x)=2x?+x-10.

Solution o f(x)=2x*+x-10=(2x+5)(x-2) Factor.
(2x+5)(x-2)=0 Let f(x)=0.
2x+5=0o0r x-2=0 Zero Product Property
X= 3 or x=2 Solve.

2

The x-intercepts of f are —g and 2.



Exercises - Polynomial Functions and Their Graphs

If —1 and 1 are two real roots of the polynomial
function f(x)=ax®+bx?+cx+d and (0,3) is
the y- intercept of graph of f , what is the value
of b?

A) -3
B) -1
c) 2
D) 4

What is the remainder of polynomial
p(x) =81x> —121x> —36 divided by x+1?

A) -76
B) —36
c) 4
D) 6

If x—2 isa factor of polynomial
p(x) = a(x® —2x) + b(x? —5) , which of the
following must be true?

A) a+b=0
B) 2a-b=0
C) 2a+b=0
D) 4a-b=0

6]

X f(x)
4 | -10
-3 0
-1 -4
2 20

The function f is defined by a polynomial.
Some values of x and f(x) are shown in the

table above. Which of the following must be
a factor of f(x)?

A) x+4
B) x+3
C) x+1
D) x-2

X2 —8x? +3x—24=0

For what real value of x is the equation above
true?

If x>0, what is the solution to the equation
x*—8x? =97



13-3. Radical Expressions

The symbol Ua is called a radical. Each part of a radical is given a name as indicated below.

radical sign
index——1n/3 _ radicand

Definition of nth root

For any real numbers x or a, and any positive integer n, if x" =a, then x isan nth rootof a.
If niseven, x=+¥a.If nisodd, x=Y{a.

1 1

Definition of a2 and a®
1 1

For any nonnegative number a, a2 =+/a . For any real number a, a3 =%a .

Product and Quotient Property of Radicals

For any nonnegative number a or b ,+/ab =~/avb and % :%.
3 373 a_Va
For any real number a or b, Yab =¥a¥b and 352% if b=0.
Example 1l o Solve.
a. (x-5)* =16 b. x®+1=-26
Solution o a. (x—5)*=16
X=5= ii‘/ﬁ Definition of nth root, for when n is even.
X—5=12 e =42* =2
x=5+2 Add 5 to each side.
x=7o0r x=3 Answer
b. x}+1=-26
X3 =27 Subtract 1 from each side.
1 1
X =327 = (-27)8 = ((-3)*)3 Definition of nth root, for when n is odd.
=-3 Answer
Example 2 o Simplify.
a. +/60/6 b. v/18a%b®
Solution o a. v/50/6 =/25v2/24/3 V50 =252, /6 =/24/3

=5.2-4/3=103

b. v18a%b® =+/32.2-a%-b?-b
—\/F V2 a? b2 b Jab =ayb
=3.4/2-a-b-+/b = 3aby/2b V3 =3, a2 =a, Vb2 =b



A method used to eliminate radicals from a denominator is called rationalizing the denominator.

Binomials of the form v/a ++/b and +/a—+/b are called conjugates. The product of conjugates is always
an integer if a and b are integers. You can use conjugates to rationalize denominators.

Adding and Subtracting Radical Expressions

Radical expressions in which the radicands are alike can be added or subtracted in the same way that like
monomials are added or subtracted.

Multiplying Radical Expressions
Multiplying two radical expressions with different radicands is similar to multiplying binomials.

Example 3 o Simplify.

1
a. 75 b. (v/6 —v2)(v/3+1)
&
C. \/%—\/E+\/§ d. \/g—ﬁ-i-ﬁ
Soluion o a —r_—_* -2+\/§ The conjugate of 2—+/3 is 2++/3 .
2-43 2-3 2+
_22_(\/§)2 (a-b)(a+b)=a"-b
20
=13 =243
b. (\/6-v2)(x3+1)
=V6-3+6-1-2-3-+21 FOIL
NN N I AN 62
=3/2-V2=22
c. V5018 ++/8
=25-2-9-2++/4-2
757 a2 a2 Vab b
—5J2-3J2+2\2
=42 Combine like radicals.
d \/E_£+£
3 2
_f5_Y2.43 V3 N2 jonali -
—«/6 \/§ \/§+\/§ NG Rationalize the denominator.
=J5_?6+76 simplify.
= «/6(1—%+%) Factor.
76



Exercises - Radical Expressions

1
Which of the following is equal to a 2?

A) —/a

?

1
3-242

Which of the following is equal to

A) 3-42
B) 3++2
C) 3+22
D) 3+4/2

If (x+1)° =—64, what is the value of x?

A) -6
B) -5
C) -4
D) -3

Which of the following is equal to

8++/18 /32

A) 2
B) 242
C) 32
D) V3

Which of the following is equal to
(1+~/3)(2-/3) 2

A) 1-3
B) 1+43
C) -1-3
D) ~1++/3

6]

5
Which of the following is equal to b3?

A) b-vb

1
B) b-\b®

C) b-3b
D) b-Ib?



13-4. Solving Radical Equations

An equation which contains a radical with a variable in the radicand is called a radical equation.
To solve such an equation, first isolate the radical on one side of the equation. Then square each side of the
equation to eliminate the radical.

Example 1 o Solve each equation.

a. v5-2x=3 b.4+4/%x:7
Solution o a (Vb- 2X)2 = (3)2 Square each side.
5-2x=9
-2Xx=4 Subtract 5 from each side.
X=-2 Divide each side by -2.

b. 4+ /%x =7 Original Equation

/% Xx=3 Subtract 3 from each side.
( /E X) - =(3) Square each side.
1 N
EX =9 Simplify.
x=18 Multiply each side by 2.

When you square both sides of a radical equation, the resulting equation may have a solution that is not
a solution of the original equation. Such a solution is called an extraneous solution. Therefore, you must
check all the possible solutions in the original equation and disregard the extraneous solutions.

Example2 o Solve vx+2 =x.

Solution o a. J/x+2=x Original equation
(Wx+2)? = (x)? Square each side.
X+2=x Simplify.
0=x*-x-2 Subtract x and 2 from each side.
0=(x-2)(x+2) Factor.
x—2=0 or x+1=0 Zero Product Property
Xx=2 or x=-1 Solve.

Check the results by substituting 2 and —1 for x in the original equation.

Check: +x+2=x X+2 =X
J2+2=2 J-1+2=-1
J4=2 V1=-1
2=2 Vv True J1#-1 X False

Since —1 does not satisfy the original equation, 2 is the only solution.



Exercises - Solving Radical Equations

11-/2x+3=8

What is the solution set of the equation above?

A) 0
B) 3
C) 6
D) 9

N-3x+4 =7

What is the solution set of the equation above?

A) -15
B) -12
C) -8
D) -6

VX+18=x-2

What is the solution set of the equation above?

J5x—12 =32
What is the solution set of the equation above?
A) 2
B) 4
C) 6
D) 8
If a= «/§ and +/2—-3x :%a , what is the value
of x?
If k=8-+/2 and ¥x—k =-2, what is the value
of x%?



13-5. Complex Numbers

Definition of i

i=vJ-1 and i%=-1

For real numbers a and b, the expression a+bi is called a complex number.
Number a is called the real part and number b is called the imaginary part of the complex number a+bi .

To add or subtract complex numbers, combine the real parts and combine the imaginary parts.
(a+bi)+(c+di)=(a+c)+(b+d)i
(a+bi)—(c+di)=(a—c)+(b—d)i

Example 1 o Simplify.

a i® b. v-5-4/-10

d. 2(=3+i)-5(1—i)

o
—~
~
|
<]
~
+
—~
(6]
+
B
~

Solution o a. i =i-i a™-a"=am™"
:l (|2 17 (am)n — amn
=i-(-nY i2=-1
=i )" =-1
b. v-5-/-10
= (i-~/5)(i~/10) B =\5.N"1=i5, V10 =i\10
=i2/50 Multiply.
= (-1)(25-4/2) i2=-1, 50 =252
- 52 Simplify.
c. (4-3i)+(5+4i)
=(4+5)+(-3i +4i) Combine the real parts and the imaginary parts.
=9+i Simplify.
d. 2(=3+1i)—-5(@-1i)
=—6+2i—5+5i Multiply.
=-11+7i Simplify.
Example 2 o Solve 3x*+75=0.
Solution o 3x?+75=0
3x? =-75 Subtract 75 from each side.
x2 =-25 Divide each side by 3.
X =++/-25 Take the square root of each side.
X= J_r\/E\/—_l Product Property of Radicals
X = 15i J-1=i



To multiply two complex numbers, use the FOIL method and use the fact that i% =—1.

(a+bi)(c+di) = ac + adi +bci +bdi? = (ac —bd) + (ad + bc)i

Imaginary numbers of the form a-+bi and a—bi are called complex conjugates, and their product is
the real number a® +b? . This fact can be used to simplify the quotient of two imaginary numbers.

Definition of Equal Complex Numbers
Two complex numbers are equal if and only if their real parts are equal and their imaginary parts are equal.
a+bi=c+di ifandonlyif a=c and b=d.

Example 3 o Simplify.

a. (6-i)(2+3i) b. (\3+v-2)(3-+-2)
10 2+3i
C. - d. -
(1+3i) 4-3i
Solution o a. (6-i)(2+3i)
=12+18i - 2i - 3i° FOIL
=12 +16i-3(-1) iZ=-1
=15+16i Simplify.
b. (V3-v-2)(3+2)
= (V3+iV2)(3-in2) J2=i2
= (/3)2 = (iv/2)? (a+b)(a—b)=a%-b?
=3-2i
:5 |2:—1
10
c. -
(1+3i)
= 10_ w Rationalize the denominator.
(1+3i) (1-3i)
10(1-3i) 2 12
= =7 a+b)(a-b)=a"-b
o (a-+b)(a-b)
_ 10(-3) 2
'
=1-3i Simplify.
d 2+3!
4-3i
= 2+3! .4+3! Rationalize the denominator.
4-3i 4+3i
: 02
_8+6i+12i G FoiL
16-9i
:—1+18| 21

25



Exercises - Complex Numbers

Which of the following is equal

01—y 44497

A) i
B) 2i
C) 3i
D) 4i

Which of the following is equal

to v-2-4/-8 2

A) —di
B) 4i
C) -4
D) 4

Which of the following complex numbers is equal
3—i

to —— 7
3+i

n &3
10 5

B) 34_2
10 5
c) 2_2

D) =-=

Which of the following is equal
1 ._. 1, .

to =(5i—-3)-=(4i+5)?
5 01 =3)—2(41+95)

A) Ei_i
2 2
B Li-!
6 3
C) Zi_g
6 6
p) 2i-Y
6 6

If (4+i)? =a+bi, what is the value of a+b?

6]

If the expression 13;2' is rewritten in the form
—2i

a-+bi, inwhich a and b are real numbers, what
is the value of a+b?



Chapter 13 Practice Test

If the graph of f(x) = 2x° +bx? +4x— 4 intersects What is the value of a if x+2 is a factor
1 of f(x)=-(x>+3x?)—4(x—a)?
the x-axis at (E’ 0), and (-2,k) lies on the graph

of f, whatisthe value of k ? A) -2
B) -1
A) -4 c) o
B) -2 D) 1
C) 0
D) 2
y
(0.3)
y /
]I =f(x) S 3.0 X
1
J \
[T TVo[ 11/ "
/ N /
[ X2 +y? =9
! y =—(x—3)?
X+y=3

The function y = f(x) is graphed on the xy- plane

above. If k is a constant such that the equation A system of three equations and their graphs on
f(x) =k has one real solution, which of the the xy- plane are shown above. How many

following could be the value of k ? solutions does the system have?

A -3 A) 1
8 1 B) 2
.

D) 3




Which of the following complex numbers is [oX+6 =Xx+3
. a-i)?
equivalent to 1+i ? What is the solution set of the equation above?
i A) {-3
A) - |E 3 % { }
B) {-1
i 1
® 372 0) {-32)
C) -i-1 D) {-3,-1}
D) -i+1
@ What is the remainder when polynomial
p(x) = 24x% —36x? +14 is divided by x—1o
Which of the following is equal to a a2 2
2 A) 4
A) as B) 6
4
B) a3 C) 8
5 D) 10
C) a3
7
D) ad
’

The function f is defined by a polynomial. If
X+2,x+1,and x-1 are factors of f , which
of the following table could define f ?

p(x) = —2x +4x% —10x A) B)
q(x) = x> —=2x+5 X f(x) X f(X)
-2 4 -2 0
The polynomials p(x) and q(x) are defined above. -1 0 -1 4
Which of the following polynomials is divisible by 1 0 1 0
x—17? 0 0
1
A) 1(x)=p(x) —Eq(X) C) D)
1 X f(x) X f(x)
B) 90 =--p(x)-a(x) -2 0 -2 0
1 -1 0 -1 0
C) h(x)==p(x)+-a(x) T a2 T o
0 2 4

D) k(9= P(¥)+q(¥




Answers and Explanations

Answer Key

Section 13-1

1.D 2.C 3. A 4.B 5B
Section 13-2

1A 2.C 3.D 4.B 5.8
6.3

Section 13-3

1.B 2.C 3.B 4. A 5.D
6.D

Section 13-4

1.B 2.A 3.B 4.C 5.

| o

6.2

Section 13-5
1.B 2.C 3.D 4.C 5.23
6.2

Chapter 13 Practice Test
1.C 2.D 3.B 4. A 5.C
6.B 7.B 8.D 9.C 10.D

Answers and Explanations
Section 13-1

1. D

f(x)=ax+x*-18x-9

If point (3,0) lies on the graph of f , substitute
0for f and 3 for x.

0=a(3)®+(3)* -18(3)-9.

0=27a-54

2=a

2. C

If the graph of a polynomial function f hasan

x-intercept at a, then (x—a) is a factor of f(x).

Since the graph of function f has x- intercepts
at -7, -5,and 5, (x+7), (x+5),and (x-5)
must each be a factor of f(x). Therefore,

f(X) = (X+7)(x+5)(x=5) = (x+ 7)(x* =5).

A

[~
BN
x

The minimum value of a graphed function is the
minimum y- value of all the points on the graph.

For the graph shown, when x=-3, y=-2 and
when x=5, y=-4, so the minimum is at (5,—4)
and the minimum value is —4.

. B

A zero of a function corresponds to an x- intercept
of the graph of the function on the xy- plane.

Only the graph in choice B has four x- intercepts.

Therefore, it has the four distinct zeros of function
f.

. B

\ y=1(x)

I. f isnotstrictly decreasing for -5<x <0,
because on the interval -4<x<-2, f is
not decreasing.

Roman numeral | is not true.

I. The coordinates (-3,1) is on the graph of f ,
therefore, f(-3)=1
Roman numeral 1l is true.

I

. For the graph shown, when x=0, y=-3 and
when x=5, y=-2,s50 f is minimum at
x=0.

Roman numeral 111 is not true.



Section 13-2

1. A

If —1 and 1 are two real roots of the polynomial
function, then f(-1)=0 and f(1)=0. Thus

f(-1) =a(-1)* +b(-1)* +c(-1)+d =0 and
f@)=a@®+b@)?+c@)+d=0.

Simplify the two equations and add them to each
other.

—-a+b-c+d=0

+ a+b+c+d=0
2b +2d=0or b+d=0.

Also f(0) =3, since the graph of the polynomial
passes through (0,3) .
f(0) =a(0)® +b(0)* +¢(0)+d =3 implies d =3.

Substituting d =3 in the equation b+d =0 gives
b+3=0,0r b=-3.

2. C
If polynomial p(x) =81x°> —121x® —36 is
divided by x+1, the remainder is p(-1).
p(-1) =81(-1)° —121(-1)* -36 =4
The remainder is 4.
3. D
If x—2 is a factor for polynomial p(x), then
p(2)=0.
p(x) = a(x® —2x) +b(x? -5)
P(2) = a(2° -2(2)) +b(2* -5)
=a(8-4)+h(4-5)
=4a-b=0

4. B

If (x—a) isa factor of f(x),then f(a) must
be equal to 0. Based on the table, f(-3)=0.

Therefore, x+3 must be a factor of f(x).

5. 8
X3 —8x* +3x—-24=0
(x® —8x%)+(3x—24) =0
x2(x—8)+3(x—8) =0
(X +3)(x—8) =0

x> +3=0 or x-8=0

Group terms.
Factor out the GCF.
Distributive Property

Solutions

Since x?> +3=0 does not have a real solution,
x—8=0, or x=8, is the only solution that

makes the equation true.

6. 3
x*—8x2 =9
x*—8x>-9=0
(x> -9)(x*+1) =0

(x+3)(x-3)(x* +1) =0

Make one side 0.
Factor.

Factor.

Since x? +1=0 does not have a real solution,
the solutions for x are x=-3 and x=3.
Since it is given that x >0, x =3 is the only

solution to the equation.

Section 13-3

1. B

a

N~

_1_

1
Ja

1
a2

1

3-2\2

1 _3+2x/§
T 3-242 3+242
O 3+242
(97 - (2v2)?
_3+2\/§

~ 9-8
=3+242

3. B

(x+1)° =—64
x+1=13-64
X+1=-4
X=-5

4. A

NI AN )

Multiply the conjugate of
of the denominator.

(a—b)(a+b)=a?-b?

Simplify.

Definition of cube root.

1
3~64 = (-64)3 = -4

Subtract 1 from each side.

NI NN

=22+3J2-42
=2



5 D
1+3)2-+/3)
=2-3+23-3J3  FoIL

=2+ \/5 -3 Combine like radicals.
=-1++/3 Simplify.
6. D
S 2 1
b3 =b'-b3 =b-(b?)3 =b-3b?
Section 13-4
1. B
11-+/2x+3=8
11-v2x+3-11=8-11 Subtract 11 from each side.
—/2Xx+3=-3 Simplify.
(—/2x+3)? = (-3)? Square each side.
2x+3=9 Simplify.
2X=6 Subtract 3 from each side.
x=3 Divide each side by 2.
2. A
N-3x+4 =7
(V-3x+4)? = (7)? Square each side.
-3x+4=49 Simplify.
-3x =45 Subtract 4 from each side.
x=-15 Divide each side by -3.
3. B
VX+18=x-2

(Vx+18)% = (x—2)?

Square each side.

X+18=x2—4x+4 Simplify.
0=x%*-5x-14 Make one side 0.
0=(x-7)(x+2) Factor.

O=x-7o0r0=x+2
7=Xxo0r -2=X

Zero Product Property

Check each x-value in the original equation.

7+18=7-2 x=T
J25=5 Simplify.
5=5 True
J-2+18=-2-2 X =2
V16 =-4 Simplify.

4=-4 False

Thus, 7 is the only solution.

4. C
JBx—12 =32

(/5x-12)% = (3V/2)?

5x-12=18
5x=30
X=6

5. 2
9

(2-3x)? = (%ﬁ)z
2-3X=

-3Xx=—

wlo W

1 1,5
—5(—3X) =—§(—§)

5
X =—

6. 2
Yx—k =-2
@x-k)’ =(-2)°
x—k=-8
x—(8-+/2)=-8
x—-8+2=-8
x++2 =0
Xx==-/2
(x)? =(—2)?

X2 =2

Section 13-5

1. B

V-1-v-4+4-9
—i-ivVa+i\9
—i-2i+3i

= 2i

Square each side.

Simplify.
Add 12 to each side.
Divide by 5 on each side.

a=43

Square each side.

Simplify.

Subtract 2 from each side.
. . 1

Multiply each side by 3

Simplify.

Cube each side.
Simplify.
k=8-+2
Simplify.

Add 8 to each side.
Subtract /2 .

Square each side.

Simplify.
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2. C Chapter 13 Practice Test
NE R 1L
=iv2-i8 J-2=iv2, J-8=i8
i f()i):2x3+bx2+4x—4
=-4 i”=-1 f (E) =0 because the graph of f intersects the
- D X- axis at (%,0).
3-i
— 1 1. 1., 1
; f(2)=2(=)+b(2) +4(=)-4=0
3? L (2) (2) (2) (2)
L Rationalize the denominator. Solving the equation for b gives b=7.
3+'_372' Thus f(x)=2x3+7x* +4x—4.
_9-6i+17 FOIL Also k = f(-2), because (-2,k) lies on the graph
9-i?
. of f.
9-6i-1 " 5 5
R 1”=-1 k=f(-2)=2(-2)°+7(-2)* +4(-2) -4
a Solving the equation for k gives k =0.
8-06i N
= Simplify.
10 2. D
4-3i 4 3
=—— o ——— y
5 5 5
[ LyEf(x)
. C g(x)=3 ‘-
l(5i—3)—1(4i+5) g(x)=1 < :
? ° T TVol 117 4
5. 3 4i 5 o g(x)=-1 ¥ X i
=—l-———-= Distributive Property
2 2 3 3 g(x)=-3 \, /
J15;, 9 8 10 i the aep. |
6 6 6 6
7. 19 - . . . .
=—i-— Simplify. g(x) = -3 has 3 points of intersection with
6 6 y = f(x), so there are 3 real solutions.
g(x) =—1 has 3 points of intersection with
- ) y = f(x), so there are 3 real solutions.
(4+i)" =a+bi g(x) =1 has 3 points of intersection with
16+8i +i° = a+bi FOIL y = f(x), so there are 3 real solutions.
_— . o
16+8i-1=a+bi 17=-1 g(x) =3 has 1 point of intersection with
15+8i =a+hi Simplify. . .
y = f(x), so there is 1 real solution.
15=a and 8=b Definition of Equal Complex
Numbers Choice D is correct
Therefore, a+b=15+8=23. 3B
.2 If x+2 isa factor of
—_(y3 2y _ _9) —
3-i 3-i 142 _3+6i—i—2i2 f(x)=—(x +3;< ) 4(x2 a),then f(-2)=0.
1-2i 1-2i 1+2i 1-4i? f(=2)=—((-2)"+3(-2)") -4(-2-2a) =0
_346i-i+2 545 L -(-8+12)+8+4a=0
N 1+ 4 T 5 th=a+hl 4+4a=0
Therefore, a=1 and b=1,and a+b=1+1=2. a=-1




(0,3

(3,0)

»
N

The solutions to the system of equations are the
points where the circle, parabola, and line all
intersect. That point is (3,0) and is therefore

the only solution to the system.

. C

(L-i)°
1+i
_ . =2
=112# FOIL the numerator.
+1
_ 1—12|.—1 2_ 4
+1
=1‘_2'_ simplify.
+1
:%F Rationalize the denominator.
+1 1-i
=% FOIL
-1
= _2i2_2 |2 :—1
=—i-1
1 1 4

e 14+= Z
ada=a-a3=a 3=as

. B

p(x) = —2x3 + 4x% —10x

q(x) = x? —=2x+5

In p(x), factoring out the GCF, -2x, yields
p(X) = —2X(x? —2x+5) = -2x-q(X) .

Let’s check each answer choice.

A) (= P-4

=-2x-q(x) —%q(x) = (-2x —%)Q(X)

10.

g(x) is not a factor of x—1 and (—2X—%) is not

a factor of x—1. f(x) is not divisible by x-1.
B) 909 = P9 -4(9)
-~ 212 (9]~ 900 = (x-1g(x)

Since g(x) is x—1 times q(x), g(x) is divisible
by x-1.

Choices C and D are incorrect because x—1 is
not a factor of the polynomials h(x) and k(x).

D

V2X+6 =Xx+3
(vV2x+6)? = (x+3)?

Square each side.

2X+6=x>+6x+9 Simplify.
X2 +4x+3=0 Make one side 0.
(x+D)(x+3)=0 Factor.

X+1=0or x+3=0
x=-1or x=-3

Zero Product Property

Check each x-value in the original equation.

J2(-D)+6=-1+3 x=-1
Ja=2 Simplify.
2=2 True
J2(-3)+6=-3+3 x=-3
0=0 True

Thus, —1 and -3 are both solutions to the
equation.

C
Use the remainder theorem.

Ly 2ady —36(t)2 414 -
P(;) = 24(2)° ~36()° +14 =8

Therefore, the remainder of polynomial
p(x) = 24x% —36x? +14 divided by x—%
is 8.

D

If (x—a) isa factor of f(x),then f(a) must

equal to 0. Thus, if x+2,x+1 and x—1 are
factors of f, we have f(-2)= f(-1) = f(1)=0.

Choice D is correct.
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