Radical & Rational Functions 
PRE-Test

Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
1.
For the graph of [image: image1.png]


 shown below, which graph best represents [image: image2.png]


?

[image: image3.emf]y = f(x)
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	A.
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	C.
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	B.
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	D.
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____
2.
The graph of which function below has a hole?

	A.
	[image: image8.png]_ X+l

x2+2




	C.
	[image: image9.png]




	B.
	[image: image10.png]-9
x+3





	D.
	[image: image11.png]





____
3.
The graph of which function below has a vertical asymptote at [image: image12.png]


?

	A.
	[image: image13.png]B

B





	C.
	[image: image14.png]




	B.
	[image: image15.png]



	D.
	[image: image16.png]





____
4.
The graph of which function below has a horizontal asymptote?

	A.
	[image: image17.png]



	C.
	[image: image18.png]




	B.
	[image: image19.png]-4
27





	D.
	[image: image20.png]





____
5.
State the domain of this rational function.

[image: image21.png]-2x+3
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	A.
	domain: [image: image23.png]y = 6




	C.
	domain: [image: image24.png]x+4





	B.
	domain: [image: image25.png]x#—4




	D.
	domain: [image: image26.png]re R






____
6.
Which function below describes this graph?
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	A.
	[image: image28.png]2aix-1




	C.
	[image: image29.png]3x-1
x+2






	B.
	[image: image30.png]



	D.
	[image: image31.png]2adx-1
T2






____
7.
Which graph represents the function [image: image32.png]


?

	A.
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	C.
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	B.
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	D.
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Problem

1.
For the graph of [image: image37.png]


 shown below, sketch the graph of [image: image38.png]


.

State the domain and range of each function.
[image: image39.emf]y = f(x)
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2.
Determine an equation for a rational function whose graph has exactly 1 hole.

3.
For the graph of this rational function: [image: image40.png]-Tx+12





a)
Determine any non-permissible values of x, and whether each indicates a hole or a vertical asymptote.
b)
Write the coordinates of any hole. Write the equation of any vertical asymptote.


4.
Sketch the graph of this function, and state the domain and range. Show your work. 

[image: image41.png]
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5.
Sketch the graph of this function, and state the domain and range. Show your work. 

[image: image43.png]
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Radical & Rational Functions PRE-Test

Answer Section
MULTIPLE CHOICE

1.
ANS:
C
PTS:
1
DIF:
Moderate
REF:
2.1 Properties of Radical Functions

LOC:
12.RF13
TOP:
Relations and Functions
KEY:
Conceptual Understanding

2.
ANS:
B
PTS:
1
DIF:
Easy


REF:
2.2 Math Lab: Graphing Rational Functions

LOC:
12.RF14

TOP:
Relations and Functions
KEY:
Conceptual Understanding

3.
ANS:
B
PTS:
1
DIF:
Easy


REF:
2.2 Math Lab: Graphing Rational Functions

LOC:
12.RF14

TOP:
Relations and Functions
KEY:
Conceptual Understanding

4.
ANS:
A
PTS:
1
DIF:
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REF:
2.2 Math Lab: Graphing Rational Functions

LOC:
12.RF14

TOP:
Relations and Functions
KEY:
Conceptual Understanding

5.
ANS:
B
PTS:
1
DIF:
Easy
REF:
2.3 Analyzing Rational Functions

LOC:
12.RF14
TOP:
Relations and Functions
KEY:
Procedural Knowledge

6.
ANS:
D
PTS:
1
DIF:
Moderate


REF:
2.4 Sketching Graphs of Rational Functions

LOC:
12.RF14

TOP:
Relations and Functions
KEY:
Conceptual Understanding

7.
ANS:
B
PTS:
1
DIF:
Moderate


REF:
2.4 Sketching Graphs of Rational Functions

LOC:
12.RF14

TOP:
Radical and Rational Functions
KEY:
Conceptual Understanding
PROBLEM

1.
ANS:


[image: image45.emf]y = f(x)

y =    f(x)
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For [image: image46.png]


:

The domain is [image: image47.png]re R



, the range is [image: image48.png]


.

For [image: image49.png]


:

The domain is [image: image50.png]


, the range is [image: image51.png]


.

The domains and ranges differ. The domain of [image: image52.png]


 is all real numbers, while the domain of [image: image53.png]


 is restricted to those values of x for which [image: image54.png]


, because the square root of a negative number is not defined. There is only one value of x, [image: image55.png]


, for which [image: image56.png]


, so the domain of [image: image57.png]


 is [image: image58.png]


. The range of [image: image59.png]


 is all real numbers less than or equal to the y-coordinate of the vertex of the graph. The value of [image: image60.png]J AR



 is always positive or zero, so the range of [image: image61.png]


 is the single value, [image: image62.png]


.
PTS:
1
DIF:
Moderate
REF:
2.1 Properties of Radical Functions

LOC:
12.RF13
TOP:
Relations and Functions


KEY:
Conceptual Understanding | Procedural Knowledge | Communication

2.
ANS:


The equation has a common factor in the numerator and denominator.

Students’ equations may vary. 

For example, the graphs of these functions have a hole at [image: image63.png]


:

[image: image64.png]F+HE-2)
x-2




 or [image: image65.png]I .
Y= G -2




PTS:
1
DIF:
Moderate
REF:
2.2 Math Lab: Graphing Rational Functions

LOC:
12.RF14
TOP:
Relations and Functions


KEY:
Conceptual Understanding | Problem-Solving Skills

3.
ANS:


a)
The denominator of the function is [image: image66.png]N



, so the graph has a non-permissible value of x at [image: image67.png]


.


Check whether the equation can be simplified: 


[image: image68.png]-Tx+12






[image: image69.png](x-3x-4)






[image: image70.png]


, [image: image71.png]x+#3





So, the non-permissible value represents a hole in the graph of [image: image72.png]


 at [image: image73.png]


.

b)
Substitute [image: image74.png]


 in [image: image75.png]


 to determine the y-coordinate of the hole:


[image: image76.png]




The hole has coordinates [image: image77.png]


.
PTS:
1
DIF:
Moderate
REF:
2.3 Analyzing Rational Functions

LOC:
12.RF14
TOP:
Relations and Functions


KEY:
Conceptual Understanding | Procedural Knowledge | Communication

4.
ANS:


[image: image78.png]



Factor: [image: image79.png]PR S
)




The denominator has two binomial factors, [image: image80.png]


 and [image: image81.png]x+4



, so the non-permissible values of x are [image: image82.png]


 and [image: image83.png]


. 

Since neither factor of the denominator is a factor of the numerator, the graph has vertical asymptotes at [image: image84.png]


 and [image: image85.png]



The degree of the denominator is greater than the degree of the numerator, so there is a horizontal asymptote at [image: image86.png]


.

Draw broken lines for the asymptotes.

Determine the approximate coordinates of some points on the graph: 

(–6, –0.9), (–5, –1.67), (–3, 1.29), (0, 0), (3, –1.29), (5, 1.67), (6, 0.9)

Determine the behaviour of the graph close to the asymptotes.

	x
	[image: image87.png]-100




	100
	–4.1
	–3.9
	3.9
	4.1

	y
	–0.03
	0.03
	–15.19
	14.81
	–14.81
	15.19


Join the points to form 3 smooth curves.
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 [image: image89.png]



The function has domain [image: image90.png]x # +4



 and range [image: image91.png]yeR



.
PTS:
1
DIF:
Moderate
REF:
2.4 Sketching Graphs of Rational Functions

LOC:
12.RF14
TOP:
Relations and Functions


KEY:
Conceptual Understanding | Procedural Knowledge | Communication

5.
ANS:


[image: image92.png]



Factor: [image: image93.png]- D+ 1)
x+1





Simplify: [image: image94.png]


, [image: image95.png]


.

So, the graph of the rational function is the parabola [image: image96.png]


, with a hole at [image: image97.png]


.

The y-coordinate of the hole is:

[image: image98.png]1-1-1)





Draw an open circle at [image: image99.png]


.

From the numberator, the y-intercepts of the graph are: [image: image100.png]


 and [image: image101.png]



Plot points at [image: image102.png]


 and [image: image103.png]


.

The minimum point of the graph has x-coordinate [image: image104.png]0+
7



, or 0.5

Its y-coordinate is: 

[image: image105.png]=0505-1)
-0.25





Plot a point at [image: image106.png](0.5,-0.25)



.

Determine the coordinates of other points on the graph:

(–2, 6), (3, 6), (2, 2)

Join the points to form a parabola.
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 [image: image108.png]



The domain is: [image: image109.png]



The range is: [image: image110.png]—0.25





PTS:
1
DIF:
Difficult
REF:
2.4 Sketching Graphs of Rational Functions

LOC:
12.RF14
TOP:
Relations and Functions


KEY:
Conceptual Understanding | Procedural Knowledge | Communication | Problem-Solving Skills

