QUIZ 6 Polynomial Equations MATH 161 THOMPSON

1a) Find a polynomial function f{x) of degree 3 with real coefficients that satisfies the following conditions.
Zero of 0 and zero of 4 having multiplicity 2; f{5) =20
a. Show the factoraed format of the pelynomial on your answer sheet.

b. Type the expanded form answer on the computer.

y = ax(x-4) x=5andy =20, Find a

20 = a(5)(x-4)?

20="5a f(x) 4 4x(x-4)? |** you can enter this as the answer
4=a 4x(x* — 8x + 16)

4x3 — 32x? + 64x | if you get it wrong it will give
you the answer in expanded form

lb) Find a polynomial function f{x) of degree 3 with real coefficients that satisfies the following conditions.

Zero of 0 and zero of 1 having multiplicity 2; fi2)=8 y = ax(x—1)2 x =2 and y= 8, Find a

a. Show the factorad format of the polynomial on your answer sheet.

b. Type the expanded form answer on the computer. 8 = a(2)(2—1)2
8=2a a=4

f(x) =/ 4x(x-1)?

The polynomial function is f{x) = 4x(x- 1}2 :

(Simplify your answer. Do not lzave in factored form. Place expanded form in the blank.)

2) Construct a polynomial function that might have the given graph. b
[
Models —x* s : *look for (x-2)?
crosses at x=-2 and 4 (x+2)(x-4) ; *downward,
-4l . .
touches at x = -2 (x-2)? negative in front
-8l

Which of the following is a polynomial function that might have the given graph?

f(x) = %[x +2)(x - 2)(x - 4) f(x)= - %[x +2)(x - 2)(x - 4)
¥ fx)= - %(x +2)(x - 2)2(x - 4) fix)= - %[x +2)2(x - 2)(x - 41
T )= 2o+ e~ 2Pl -4



3) Determine whether the following function is a polynomial function. If the function is a polynomial function, state its

degree. If it is not, tell why not. Write the polynomial in standard form. Then identify the leading term and the
constant term.

9- x>
5

gix)=

Determine whether g(x) is a polynomial or not. Select the correct choice below and, if necessary, fill in the answer
box to complete your choice.

Write the polynomial in standard form. Then identify the leading term and the constant term. Select the correct
choice below and, if necessary, fill in the answer box to complete your choice.

L4

1 9 1 9
The polynomial in standard form is gix)= - ExE + T with the leading term - —x° and the constant = .

4) Determine whether the following function is a polynomial function. If the function is a polynomial function, state its

degree. Ifit is not, tell why not. Write the polynomial in standard form. Then identify the leading term and the
constant term.

7

g{x}l=x2 —x0 43

Determine whether g(x) is a polynomial or not. Select the correct choice below and, if necessary, fill in the answer
box to complete your choice.

W

7
It i= not a polynomial because the variable x is raised to the 5 power, which is not a nonnagative integer.

(Type an integer or a fraction.)

It is a polynomial of degree
(Type an integer or a fraction.)

It i= not a polynomial because the function is the ratio of two distinct polynomials, and the polynomial in the
denominator is of positive degres.

Write the polynomial in standard form. Then identify the leading term and the constant term. Select the correct
choice below and, if necessary, fill in the answer box to complete your choice.

The polynomial in standard form is g(x) = with the leading term and the constant
{(Use integers or fractions for any numbers in the expressions.)

¥ The function is not a polynomial.

5) Use a transformation of the graph of y =x" to graph the function.
fx)=(c=7)° + 1 - : :
Shifts right 7 units and up 1 unit
Select the graph of fix)=(x - ?}5 +1.
*

O} O} O}



6) Analyze the polynomial function f(x)=(x + 1}2(){ - 5}2 using parts (a) through (&).

The graph of f behaves like y = x* for large values of |x|.
(k) Find the x- and y-intercepts of the graph of the function.

The x-interceptis) isfare - 1,6 .
(Simplify your answer. Type an integer or a fraction. Use a comma to separate answers as needed. Type each answer only once.)

The y-intercept is 36 .
(Simplify your answer. Type an integer or a fraction )

(c) Determine the zeros of the function and their multiplicity. Use this information to determine whether the graph crosses or touches the
x-axis at each x-intercept.

The zero(s) of fisfare -1,6.
(Simplify your answer. Type an integer or a fraction. Use a comma to separate answers as needed. Type each answer only once.)

The smaller zero is a zero of multiplicity 2, so the graph of f touches the x-axis at x = -1 . The larger zero is a zero of multiplicity 2 | so

the graph of f touches the x-axis atx= 6.
(d) Determine the maximum number of turning points on the graph of the function.
3 (Type a whole number.)

(e) Use the above information to draw a complete graph of the function. Choose the correct graph below.

7) Form a polynomial whose zeros and degree are given.
Zeros: -6, multiplicity 1; 1, multiplicity 2; degree 3

Type a polynomial with integer coefficients and a leading coefficient of 1 in the box below.

fix)= (x+6)(x - 1}|2 (Simplify your answer.)

8) If ris a solution to the equation f{x) = 0, name three additional statements that can be made about f and r assuming
fis a polynomial function.

Choose the correct answer below.
If ri= a solution to the equation f{x) =0, then r is a real zero of the polynomial function f, ris a y-intercept of
the graph of f, and x +ris a factor of f.

If ri= a solution to the equation f{x) =0, then r is a complex zero of the polynomial function f, ris an
¥-intercept of the graph of f, and x +ris a factor of f.

If ris a solution to the equation fix) =0, then ris a real zero of the polynomial function f, ris an x-intercept
of the graph of f, and x - ris a factor of f.



9) For the polynomial function below: (a) List each real zero and its multiplicity. (b) Determine whether the graph crosses or
touches the x-axis at each x-intercept. (c) Detarmine the maximum number of turning points on the graph. (d) Determine il

end behavior; that is, find the power function that the graph of f resembles for large values of |x|.

2
f(x)= —5[){+§] (x+7)°

The real zero(s) of fis/are - 5 T.

(Type an exact answer, using radicals as needed. Use integers or fractions for any numbers in the expression.
Use a comma to separate answers as nesdead )

There are no real zeros.

The multiplicity of the larger zerois 2 .
(Type a whole number.)

The multiplicity of the smaller zero is 3 .
(Type a whole number.)

(b) The graph of f touches the x-axis at the larger x-intercept.
The graph of f crosses the x-axis at the smaller x-intercept.

(c) The maximum number of turning points on the graphis 4 .
(Type a whole number.)

(d) Type the power function that the graph of f resembles for large values of |x|.

y= -5%°

10) Find the real solutions by factoring.

I +G= % +18x 23 —x>—18x+9=0 move all to the left
factor by grouping x*(2x-1) —9(2x-1) =0

(2x-1)(x>—9) =0

Select the correct choice below and fill in any answer boxes within your choice.

v (2x-1)(x-3)(x+3) =0

1
The solution setis { i 33,



11)

12)

Find the x-intercepts of the graph of the given equation. Then use the x-intercepts to match the equation with its

graph. u=x+2 u?—-9u+18=0
5 (u-6)(u-3)=0
V=i{x+2) -9x+2)+18 u=6,3
_ _ X+2=6 XxX+2=3
X=4 x=1

The x-intercepts are 1.4 .
(Simplify your answer. Use a comma to separate answers as needed )

crosses x-axis at 1,4

@
Q

Choose the correct graph below.
Q,
/s \_/
Ly L S C \‘/

[-4101] by [-4.6,1] [-4,4.2] by [-10,40.5] [-4,101] by [ - 4,6,1]

Gl

Analyze the polynomial function f{x)= X (x = 2) using parts (a) through (e).

(a) Determine the end behavior of the graph of the function.

The graph of f behaves like y = 3{3 for large values of |x|.
ib) Find the x- and y-intercepts of the graph of the function.

The x-intercept(s) is/are 02 .

(Simplify your answer. Type an integer or a fraction. Use a comma to separate answears as needed. Type each
answer only once.)

The y-interceptis 0.
I simplify your answer. Type an integer or a fraction.)

ic} Determine the zeros of the function and their multiplicity. Use this information to determine whether the graph
crosses of touches the x-axis at each x-intercept.

The zerois) of fisfare 0,2 .

I simplify your answer. Type an integer or a fraction. Use a comma to separate answers as needed. Type each
answer only once.)

The lesser zero of the function is of multiplicity 2 | so the graph of f touches the x-axis atx= 0 . The greater

zero of the function is of multiplicity 1, so the graph of f crosses the x-axis atx= 2.
(d) Determine the maximum number of turning points on the graph of the function.

2 (Type a whole number.)



() Use the above information to draw a complete graph of the function. Choose the correct graph below.

w
Ay @\ 4
Q

X
e

=

- — |

Q g pr
Q Q

x
e

>

ol

e

r

X
L
Fo

L

) ) - )

il
- I
it o i 4 B 4

Gi

!
i

13) For the polynomial function fix) =5 [@+ 1?){3{ - 3@answer the following questions. f(X) = 5x’

(a) List each real zero and its multiplicity.
b) Determine whether the graph crossas or touches the x-axis at each x-intercept.
c) Determine the maximum number of turning points on the graph.

d) Determine the end behavior; that is, find the power function that the graph of f resembles for large values of

(
(
(

(a) Find any real zeros of f. Select the correct choice below and, if necessary, fill in the answer box(es) to
complete your choice.

¥ . The real zero of fis 3 with multiplicity of 3 .

(Simplify your answer. Type integers or fractions. Type each answer only once.)
The smallest zero of fis with multiplicity of ~ and the largest zero of fis with multiplicity of
(Simplify your answers. Type integers or fractions. Type each answer only cnca.)

There are no real zeros.

(b) Select the correct choica below and, if necessary, fill in the answer box(es) to complete your chaice.

Y The graph crosses the x-axis at 3 .

(Type an integer or a simplified fraction. Use a comma to separate answers as nesded.)
The graph touches the x-axis at

(Type an integer or a simplified fraction. Use a comma to separate answers as neaded.)
The graph touches the x-axis at and crossas at

(Type integers or simplified fractions. Use a comma to separate answers as needed.)

The graph neither crosses nor touches the x-axis.

(c) The maximum number of turning peints on the graph is H.
(Type a whole number.)

|
(d) The power function that the graph of f resembles for large values of |x| isy = 5x .

14) Find the real solutions by factoring.

3 2
2x =hx
2x3-5x>=0

x? (2x-5) =0

What is the solution set? Select the correct choice below and fill in any answer boxes within your choice.



a) Solve the following inequality. SO/ve first then factor

x4-36x% >0

x%(x?-36)>0

x%(x+6)(x-6)>0

*easiest to look at the graph of x* and touches at 0 crosses at -6 and 6

¥ = 36x

We are looking for above the x-axis since it is > 0

(-00,-6)U(6, )

15) Zeros -3, -1, 4 and f(-2) = 24

y = a(x+3)(x+1)(x-4) finda
24 = a(-2+3)(-2+1)(-2-4)
24 = 6a
4=a2a
y = 4(x+3)(x+1)(x-4) multiply out
(4x+12)(x?> — 3x —4)
4x3 —12x%>—16x + 12x> —36x— 48
4x3—52x — 48

16) Zeros are 0 and 2 of multiplicity 2, f(3) = 18

Put into factored form: y = x(x-2)?
plugin 3 for x and 18 for y and solve for a
18 = a(3)(3 - 2)?
18=3a a=6
then write equation witha =6
y = 6x(x-2)?

Expand the equation: y = 6x(x* — 4x + 4)
y = 6x3 — 24x? + 24x



17) Zeros are -3,-1,4 f(-2) =-18

Put into factored form: y = (x+3)(x+1)(x-4)
plug in -2 for x and -18 for y and solve for a

-18 = a(-2+3)(-2+1)(-2-4)
-18=6a a=-3

then write equation witha =6
y = -3(x+3)(x+1)(x-4)

Expand the equation: y = (-3x — 9)(x> — 3x — 4)
y=-3x3+9x%+ 12x -9x? + 27x + 26
y =-3x3 + 39x+ 26

18) x—12xvVx =0 move one term to the right
(x = 12x/x)? square both sides
x?=144x3 move back to left to factor

x2-144x3 =0

x% (1-144x) =0 set each part equal to zero

x2=0 and 1-144x=0
x=0, 714
19) x++Vx =72 u=vx u2+u-72=0
(u-8)(u+9)=0 u=-9,8

Vx=-9 Vx=8
no solution X =64

20) 4x/2 —9x/a+3 =0

1 . : :
u=x /4 4u2-9u+3=0 Use quadratic equation because it doesn’t factor

—b VBT —dac  9+V/B1-443 gz 21V
2a 8 8

The opposite of % root is raised to the 4™ power, put answer in exactly like this

9+v33T, o—y33"
x=(22), (22




21) (V7x2—6=1x )* raise both sides to the 4t power

7x%-6 = x* move everything to the right sideO
x*-7x2-6=0 FACTOR, half of 15t exponent
(x2-6)(x?-1)=0 set both sides equal to zero
x2-6=0 and x?-1=0 take square root of both

x =6 , 1
* if x = /8 must reduce radical

V2 4 > x=2V2

22) x%248x+3Vx2+8x=18 u=Vx? +8x u2+3u-18=0
(u-3)(u+6)=0 u=-6,3

Vx2 + 8x=-6 Vx2 4+ 8x=3
can’t have negative x2+8x=9 move 9 to left to factor

x2+8x-9=0 FACTOR
(x+9)(x-1)=0 set both sides equal to zero
x=-9,1

23) x2—6x1+8=0 u=x? u2-6u+8=0
(u-2)(u-4)=0 u=2,4
x1=2 x1 =4 negative exponent makes answer a fraction

X="Y, Y
24) 5x¥3—-34x¥Y3-7=0  u=x3 5u?-34u-7=0 USE SLIDE AND DIVIDE
u?-34u-35=0
(u-35)(u+1)=0 divide by 5
u=7,-1/5

x13=7 x¥3=-1/5
opposite of 1/3 exponent is cube so cube both answers

X =343, - —
125



2
25) (L) + Y~ 18 u=# the 3 is the coefficient in front of u

v+1 v+l
u?+3u-18=0
(u+6)(u-3)=0 u=-6,3
LA v
vl vl
-bv-6=v 3v+3=v
-6=-7v 3=-2v
x= —2and —=
7 2
26) Find real solutions by factoring X3 - 2x2 +49%-98 = 0

Factor GCF from each highlighted part x%(x-2)+49(x-2)=0

(x2+49)(x-2)=0
x*+49=0 and x-2=0
square can never =0 )&—/—49 no solution Xx=2

27) Find real solutions by factoring 6x3 + 36x = 5x? + 30
move everything to the left

Factor GCF from each highlighted part 6x° — 5x2 — EEXEIEB=0

Factor out the (6x-5) x%(6x - 5)- 6(6x - 5)=0

(x2-6)(6x-5)=0
x-6=0 and 6x-5=0 x=—V6, V6,2



