OUTLINE
· 1 and 2: checking if graphs are functions.

· 3 and 4: domains and ranges.

· 5 operations with functions.

· 6 composition of functions.

· 7 symmetry.

· 8 and 9. Inverse and graph.

· From 10 to 13: graphs

· 14: Inverse functions
1.-

The graph is a function because it passes the vertical line text. The vertical line test states that the graph is not a function if there is any vertical line that touches the graph more than once.

2.-
It is not a function because it fails the vertical line test. You can draw a vertical line that touches the graph twice, so it is not a function. 

3.-
The domain refers to all the values that x can be. In this case x is in the interval [-4,5].

Its range refers to all the values that y takes. In this case y is in the interval [-2,3]

4.-
Following the same logic that we applied to exercise 3:

Its domain is [-4,4] and its range is [-2,2]

5.-
f(x) + g(x) = [image: image2.png]2x2+1+7x—3=2x24+7x-2




f(x) – g(x) = [image: image4.png]2x2+1—-(7x—3)=2x>+1-7x+3=2x-7 +4




f(x)*g(x) = [image: image6.png](2x2+1)+«(7x-3)





6.-
It is being asked for the composition of functions. It is being given f(x), g(x) and h(x). In order to find the expression of something like h(g(f(x))) you need to start by finding g(f(x)) first.
To do that you take g(x) = 4x-1, and replace every x by f(x):

 g(f(x)) = 4f(x) – 1.

 We are given that f(x) = [image: image8.png]


, so we substitute this into the last expression:

g(f(x)) = 4[image: image10.png]


-1.

And now we can start thinking about how to find h(g(f(x))). Since h(x) = 2x+3:

h(g(f(x))) = 2g(f(x)) + 3

And substituting the expression of g(f(x)):

h(g(f(x))) = 2(4[image: image12.png]


-1)+ 3

That can be simplified as h(g(f(x))) = 8[image: image14.png]


-2+ 3 = 8[image: image16.png]


+1

Now to compute h(g(f(4))) we just need to change x to 4:

h(g(f(4))) =8[image: image18.png]


+1 = 8*2+1=16+1=17

7.-

In order to find if something is symmetric in the y axis we need to check whether it remains the same when we change x to –x. Thus,
[image: image20.png]x*+y=7



 is the same as [image: image22.png](—x)*+y=7



; because  [image: image24.png]


. So it is symmetric in the y axis.

If we want to see if it is symmetric in the x axis we need to do the same but this time changing y to –y. Hence,

[image: image26.png]


 is different to what we initially had, so it is not symmetric on the x axis.

To check the symmetry along the line y = x we need to interchange x and y and check if the expression is still the same. Thus,
[image: image28.png]


 is not the same as the original expression. So it is not symmetric along y = x either.

Now, let’s look at the graph and see if what we have determined is correct or not.

[image: image29.png]



 As we can see in the graph, it is indeed symmetric along the y axis but it is not symmetric along x axis or the line y=x.
8.-

We know that the first function has an inverse because it is injective, i.e. it passes the horizontal test. In order to find an inverse you need to interchange x and y and solve for y.

Thus, if our function is [image: image31.png]y=3x+2



, the inverse:
[image: image32.png]3y3+2




[image: image33.png]



[image: image34.png]y*=(x—2)/3




[image: image35.png]



To graph our inverse function we are going to use the values  -2, -1, 0, 1, 2. So giving those values we get the following table:

	X
	y

	-2
	-1.10

	-1
	-1

	0
	-0.8735

	1
	-0.6933

	2
	0


Using these values the graph will look like:

[image: image36.png]



9.-
The function [image: image38.png]y = 3x?



 does not pass the horizontal test. If we draw a horizontal line for example y = 4, we can see that the line touches the graph of the function two times. Therefore it has not an inverse.

10.-

In order to graph the following functions we are going to do a value table giving x. For the first function, x must be greater than 4. Otherwise there is going to be a square root of a negative number which has not real solution.
[image: image39.png]y=+vVx—4+1




	X
	Y

	4
	1

	5
	2

	8
	3

	13
	4

	20
	5


[image: image40.png]20

20




11.-

[image: image41.png]y=-3lx+4|-3




	X
	Y

	-6
	-9

	-5
	-6

	-4
	-3

	-3
	-6

	-2
	-9


[image: image42.png]



12.-
[image: image43.png]y=3x+3




	X
	Y

	-2
	-21

	-1
	0

	0
	3

	1
	6

	2
	27


[image: image44.png]



13.-

[image: image45.png]



	X
	Y

	-2
	10

	-1
	1

	0
	2

	1
	5

	2
	10


[image: image46.png]



14.-
A) 
[image: image48.png]f(f~
(fF7H(=3))




First we need to find the value of [image: image50.png]f
1(-3)



, this means to find the number such that 

f(the number) = -3. Since we know that  [image: image52.png]fl4)




, we can conclude that  [image: image54.png]


. So 

[image: image56.png]fOF
(=3) = f4



 and we know that it is equal to -3. 

[image: image58.png]f(f~
(fF7H(=3))



 = -3

B)[image: image60.png]=)




Using the same logic as in the last exercise we know that [image: image62.png]


, so

[image: image63.png]fHr-0)= 2=





