Pre-calculus 12

Polynomial Expressions and Functions


Skills Review-Graphing Polynomials

Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
1.
Which type of polynomial function is f(x) = –2x5 – 3x4 – 3x2 + 6?

	A.
	cubic 
	C.
	quartic 

	B.
	quadratic 
	D.
	quintic 


____
2.
Identify the graph that corresponds to the function [image: image1.png]Ax) =23 +4x2 + 5x+ 2



.

	A.
	[image: image2.emf]0
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	C.
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	B.
	[image: image4.emf]0
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	D.
	[image: image5.emf]0
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____
3.
Identify the graph that corresponds to the function [image: image6.png]Ax)=xt-5x2+4



.

	A.
	[image: image7.emf]0
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	C.
	[image: image8.emf]0

4 8 –4 –8 x

4

8

–4

–8

y



	B.
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____
4.
A carton of juice in the shape of a rectangular prism has dimensions 5.2 cm by 5.2 cm by 9.4 cm. The manufacturer wants to design a carton with double the capacity by increasing each dimension by x centimetres. Which equation could be used to determine the value of x?

	A.
	[image: image11.png](5.2-x)2(34-x)




	C.
	[image: image12.png]5.2+ 2234+ x)





	B.
	[image: image13.png]5.2+ 2234+ x)




	D.
	[image: image14.png](5.2-x)2(34-x)






Short Answer

1.
The zeros of the polynomial function [image: image15.png]Ax)=x4-3x3 - Tx2 + 15x+ 18



 are –1, –2, and 3.

The zeros –1 and –2 have multiplicity 1. The zero 3 has multiplicity 2.

Sketch a graph of the function.

[image: image16.emf]

2.
The volume, in cubic centimeters, of a rectangular prism can be represented by the polynomial function [image: image17.png]Vix) = x3 + 0x2 - 21x+ 20



. The length of the prism in centimeters is [image: image18.png]


. Determine binomial expressions for the other two dimensions of the prism in terms of x.

3.
A quartic function has these characteristics: leading coefficient is negative; zero 2 has multiplicity 2, each of the zeros 1 and 3 has multiplicity 1. Sketch a possible graph of the function. Justify your thinking. Label the graph with its equation and label the y-intercept.
[image: image19.emf]

4.
Use intercepts to sketch the graph of this polynomial function: [image: image20.png]Ax)=2x4-Tx3 - 2x2+ 13x+ 6




Explain your steps.

[image: image21.emf]

5.
Sketch the graph of this polynomial function: [image: image22.png]Ax) = (x+ 1)2(x-1)3




[image: image23.emf]
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ANS:


The zero 2 has multiplicity 2, so the graph just touches the x-axis at [image: image27.png]


.

Each of the zeros 1 and 3 has multiplicity 1, so the graph crosses the x-axis at [image: image28.png]


 and [image: image29.png]


.

Since the function is quartic, there are no more zeros.

The leading coefficient is negative, so as [image: image30.png]X —» —CD



, the graph falls to the left, and as [image: image31.png]X —»c0



, the graph falls to the right. That is, the graph opens down.

A possible graph is:

[image: image32.emf]2
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A possible equation is:

[image: image33.png](x-2)2(x+ D(x+3)





The y-intercept for this function is: [image: image34.png](=22(1)(3) = -12
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2.
ANS:


Factor the polynomial. Use the factor theorem.

Use mental math. When [image: image35.png]


, [image: image36.png]



So, [image: image37.png]


 is a factor of [image: image38.png]Ax)=2x4-Tx3 - 2x2+ 13x+ 6



.

Divide to determine the other factor.
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So, [image: image40.png]2x4 - Tx3 - 2x2 4 13x+ 6

(x+ 1)(2x% - 922 + Tx+ 6)




Factor the cubic polynomial. Use the factor theorem.

Let [image: image41.png]g(x)=2x* - 9x2 + Tx+ 6




When [image: image42.png]


, [image: image43.png]



So, [image: image44.png]N



 is a factor.

Divide to determine the other factor.
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So, [image: image46.png]2x3 - 9x2 4+ Tx+ 6 = (x— 2)(2x2 - 5x - 3)




Factor the trinomial: [image: image47.png]2x2 - 5x—





So, [image: image48.png]2x4 - Tx3 - 2x2 4 13x+ 6

(x+ (x-2)(x-3)2x+ 1)




The zeros of the function are: –1, 2, 3, [image: image49.emf]
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2


The x-intercepts of the graph are: –1, 2, 3, [image: image50.emf]

1

2


The equation has degree 4, so it is an even-degree polynomial function.

The leading coefficient is positive, so the graph opens up.

The constant term is 6, so the y-intercept is 6.

A graph of [image: image51.png]Ax)=2x4-Tx3 - 2x2+ 13x+ 6



 is:
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3.
ANS:


To determine the zeros, solve [image: image53.png]


.

[image: image54.png]+ 1D3(x-1)3




The roots of the equation are [image: image55.png]


 and [image: image56.png]


.

So, the zeros of the function are –1 and 1.

The zero –1 has multiplicity 2.

The zero 1 has multiplicity 3.

So, the graph just touches the x-axis at [image: image57.png]


 and crosses the x-axis at [image: image58.png]


.

The equation has degree 5, so it is an odd-degree polynomial function.

The leading coefficient is positive, so as [image: image59.png]X —» —CD



, the graph falls and as [image: image60.png]X —»c0



, the graph rises.

The y-intercept is: [image: image61.png](D2(-1)3 =





Plot points at the intercepts, then draw a smooth curve that falls to the left and rises to the right.


[image: image62.png]Ax) = (x+ 1)2(x-1)3
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