1050 Chapter 13 Factoring Polynomials

13.6 EXxercises

Concept Check

Fill-in-the-Blank. Complete each sentence using information found in this section.

1. When solving quadratic equations by factoring, it is necessary to have one side of the
equation equal to

2. The zero-factor law states that if the product of two or more factors equals zero, then
at least one of the factors must be

3. The factor theorem states that if x = ¢ is a root of a polynomial equation in the form
P(x) =0, then x — c is a/an of the polynomial P(x).

4. In general, a quadratic equation has two solutions. If the two solutions are the same
number, the equation is said to have a/an solution or root.

5. Solutions can be checked by them one at a time for x in
the equation.

6. Second-degree polynomials are called polynomials.

True/False. Determine whether each statement is true or false. If a statement is false,
explain how it can be changed so the statement will be true. (Note: There may be more
than one acceptable change.)

7. When solving quadratic equations by factoring, it is important that all of the
coefficients are integers.

8. The standard form for a quadratic equation is ax? + bx = c.
9. Not all quadratic equations can be solved by factoring.

10. All quadratic equations have two distinct solutions.

Practice

Solve each equation. See Example 1.

L (x-3)(x-2)=0 7. (x+5)(x+5)=0
2. (x+5)(x-2)=0 8. (x+5)(x-5)=0
3. (2x-9)(x+2)=0 9. 2x(x-2)=0
4. (x+7)(3x—4)=0 10. 3x(x+3)=0
5. 0=(x+3)(x+3) 11. (x+6)2:0
6. 0=(x+10)(x-10) 2. 5(x-9) =0
Solve each equation by factoring. See Examples 2 through 9.
13. x> -3x-4=0 14. x*+7x+12=0
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x*—x-12=0
x> =11x+18=0
0=x>+3x
0=x>-3x

x> +8=6x
x*=x+30
2x*+2x-24=0
9x? +63x+90=0
0=2x*-5x-3
0=2x*-x-3
3x2—4x-4=0
3x2—8x+5=0
2x*—Tx=4

4x* +8x=-3
—2x=3x*-8
6x*+2=-T7x
4x* —12x+9=0
25x* —60x+36=0
8x = 5x?

15x =3x2
9x*-36=0
4x*-16=0

5x2 =10x-5
2x* =4x+6

8x2 +32=32x

6x* =18x+24
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13.6

%—2x+3:0
x’ +8x =6x"
x* =x"+30x
6x° +7x* =-2x
3x° =8x—2x’
0=x>-100
0=x*-121
3x*=75=0
5x°—45=0

x* +8x+16=0
x*+14x+49=0
3x* =18x-27

5x2 =10x-5
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70. x(x+9)=6(x+3) 73. x(2x+1)=6(x+2)
71 3x(x+1)=2(x+1) 74. 3x(x+3)=2(2x-1)
72. 2x(x-1)=3(x-1)

Find a polynomial equation with integer coefficients that has the given roots. See

Example 10.
75. y=3,y=-2 2 1
80 ==,y=—
76. x=5,x="17 ’ : ’ 6
ST 81. x=0,x=3,x=—2
77. x:—S,x:—% 82. y=0,y=—-4,y=1
1 83 y=-2,y=3,y=3@isa
78. X_Z’x__l double root.)
1 3 .
79, x=—,x=— 84. x=-1l,x=-1,x=-1(-1isa
2 4 triple root.)
Applications
Solve.
85. Aball is dropped from the top of a building that is 784 feet high. The height of the

86.

87.

ball above ground level is given by the polynomial function A(z) = —16# + 784,

where ¢ is measured in seconds. h(i) = —16¢* + 784

a. How high is the ball after 3 seconds?

5 seconds? 3 seconds

b. How far has the ball traveled in 3 seconds? EEE

784 ft]

5 seconds? -~ ¢ 5seconds

c¢.  When will the ball hit the ground? Explain
your reasoning in terms of factors.

A tennis ball is dropped from a building. The position of the ball after # seconds

is given by the polynomial function s(7)=-4.9¢> +490 , where s is the height in
meters of the ball.

a. Find s (0) What does this value represent in the context of this problem?

b. How high is the tennis ball 2 seconds after it has been dropped?

¢. How long before the tennis ball hits the ground?

A ball is thrown upward from an initial height of 96 feet with an initial velocity of

16 feet per second. After ¢ seconds, the height of the ball can be described by the
equation 2 = —16£ + 16¢ + 96.

a. What happens when / = 0?

b. Rewrite the equation with 4 = 0.

c. Solve the equation by factoring.

d. What does the answer to part c. mean?

e. Do both solutions from part c. make sense in the context of the problem?
Explain why or why not.
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88. Robin is putting the finishing touches on a quilt. The quilt is currently 80 inches long
by 60 inches wide, and she plans to add a border around the quilt. The width of the
border on the sides will be twice the width of the border on the top and bottom of
the quilt.

a. Ifx is the width of the border in inches that will be added to the top and bottom
of the quilt, write an expression for the length and width of the quilt with the
border added.

b. Write a simplified expression to find the area of the quilt with the border added.

c. Robin has a total of 5712 square inches of fabric to use for the back of the quilt.
Use the expression from part b. to write an equation to describe the total area of
the back of the quilt.

d. Solve the quadratic equation from part c. by factoring.
e. Do both of the solutions from part d. make sense in the context of the problem?
f. What is the total length and width of the quilt?

89. We know that the area of a circle is proportional to the square of the radius. In fact, if

the radius of a circle is 7, then the area of the circle is A =7r>. Let’s determine how
the area is changed when we double the radius.

a. Find the area of the circle for a radius of 1 in.
b. Find the area of the circle for a radius of 2 in.
c. Find the area of the circle for a radius of 4 in.
d. Find the area of the circle for a radius of 8 in.

e. Do you see the pattern? If you double the radius, by how many times does the
area increase?

90. The St. Louis Arch is not quite in the shape of a parabola, but it can be closely
modeled with the polynomial function 4(x)=-0.007x* +0.003x + 625, where x and
h(x) are both measured in feet and the center of the arch lies along the y-axis.

a. Find h(O) What does this mean in this context?
b. Find /(100). What does this mean in this context?

c. Find & (300). Use this value to approximate the total distance between the two
points at which the arch hits the ground.

d. Use your graphing calculator to sketch the graph and find the x-intercepts (to the
nearest integer). What is the actual distance between the two points at which the
arch hits the ground? (rounded to the nearest foot) (Note: See Section 10.5 to
review finding x-intercepts by using a graphing calculator.)

Writing & Thinking

91. When solving equations by factoring, one side of the equation must be 0. Explain
why this is so.

92. In solving the equation (x+ 5)(x— 4) =6, why can’t we just put one factor equal to
3 and the other equal to 2? Certainly 3-2 = 6.
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