
College Algebra
Assignment Handout

Assignment 6.1: Evaluating Polynomial and Rational Functions

Complete the following problems: Be sure to show all work.  

1) Find the vertex and intercepts of the following quadratic functions. State whether the parabola opens up or down. Use this information to sketch the graph.
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Vertex:

                   f(x)= 3(x2 -14x + 49) +4

f(x)= 3x2−42x+151

Parabola parameters:

a=3, b=-42, c=151

xv= -b/2a 

xv=−(−42)/2(3)

xv= 7

Sub f(7)= 3(3)2−42(3)+151
Yv= 4

Vertex: (7,4)

If a>0 then the vertex is a minimum value.
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a=3. The parabola OPENS UP.
b. 
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Vertex:

                  Parabola parameters:

a= -1, b=6, c=-5
xv= -b/2a 

xv=−(6)/2(-1)

xv= 3

Sub f(3)=-(3)2 + 6(3)-5

Yv= 4

Vertex: (3,4)

If a<0 then the vertex is a maximum value.

a=-1. The parabola TURNS DOWN.
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c. 
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Vertex:

Parabola parameters:                               
a= ½ , b=-1, c=-1

xv= -b/2a 

xv=−(-1)/2( ½)

xv= 1

Sub f(1)=1/2(1)2 –(-1) -1

Yv=  ½ 

Vertex: (1, ½)
If a>0 then the vertex is a minimum value.

a= ½ . The parabola OPENS UP. 

2) You have 300 feet of fencing to enclose a rectangular lot. Find the dimensions of the rectangle that will maximize the enclosed area. What is the largest area that can be enclosed? 
Length = x

Width = y

Area= xy

Perimeter: 2(x+y)=300

=> x+y = 150

y= 150-x

Sub into area formula:

Area= x(150-x)

Maximum Area = 150x-x2
3) Use the leading coefficient test to determine the end behavior of the following polynomial functions.
a. 
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The degree is odd (3) and the leading coefficient positive(1) : graph falls to the left & then rises to the right.

b. 
[image: image5.wmf]7
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The degree is even (4) and the leading coefficient negative (-4): graph falls to both left & right.

c. 
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The degree is odd (5) and the leading coefficient negative (-4): graph rises to the left before falling to the right.

4) Use the intermediate value theorem to show each polynomial has a real zero between the given integers.
a. 
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; between 1 and 4 
At x =1

(1)3 + 9(1)2 -1-105 = -96
At x =4
(4)3 + 9(4)2 -4-105 = 99

The curve is above 0 (99) and below 0 (-96) which means it changes from negative to positive indicating a real zero between the integers.
b. 
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; between –1 and 0 
At x =-1

3(-1)3 -23(-1)2 -68(-1)-20 = 22

At x =0
3(0)3 -23(0)2 -68(0)-20 = -20

The curve is above 0 (22) and below 0 (-) which means it changes from negative to positive indicating a real zero between the integers.
5) Divide using either long division or synthetic division.

a. 
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1

(

)

12

4

7

(

2

3

+

¸

+

+

-

x

x

x

x

              Answer: x2  - 8x + 12                        

b. 
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Answer: x4 + 3x2 -x -3+ (-1/(2x+1))

6) Find all zeros of polynomial functions given. Use whatever method(s) that you choose. 
a. 
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The factor of leading coefficient(1) is 1 & the factor of the constant term (-12) are +/-1, 2, 3, 4, 6, 12. Plug these number into f(x) and -1 is f(-1)=0. Therefore, factor out (x+1).

(X3 + 2x2 -11x-12)/(x+1)= x2 +x-12
Factorize:

x2 +x-12

(x-3)(x+4)=0

Therefore x= -1,3 or -4

b.  
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The factor of leading coefficient(2) are 1,2 & the factor of the constant term (-20) are +/- 1, 2, 4, 5, 10, 20. Plug these number into f(x) and f(-4)=0. Therefore, factor out (x+4).
(2X3 - x2 -41x-20)/(x+4)= 2x2 -9x-5

Factorize:

2x2 -9x-5 
(2x+1)(x-5)=0

Therefore x= -1/2 ,-4 or 5
c. 
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The factor of leading coefficient(1) is 1 & the factor of the constant term (-6) are +/- 1, 2, 3.6 Plug these number into f(x) and f(2)=0. Therefore, factor out (x-2).
(x4 + X3 - 5x2 + x - 6)/(x-2)= x3+3x2+x+3
Factorize:

x3+3x2+x+3 
(x+3)(x2 +1)=0

Therefore x= 2  or -3
Intercepts:


y-intercept:


f(0)= 3(0)2−42(0)+151


f(0)=151


y intercept: (0,151)





x-intercept:


3x2−42x+151=0


x=42±√(−48)/6


x intercept: No values




















Intercepts:


y-intercept:


f(0)= -(0)2+6(0)-5


f(0)=-5


y intercept: (0,-5)





x-intercept:


-x2+6x-5=0


x=-6±√(16)/-2


x=1 or 5


x intercept: (1,0)(5,0)




















Intercepts:


y-intercept:


f(0)= ½ (0)2-(0)-1


f(0)=-1


y intercept: (0,-1)





x-intercept:


-x2+6x-5=0


x=1±√(3)/1


x=2.73 or -0.73


x intercept: (2.73,0)(-0.73,0)
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