Graphing rational functions
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Goal:

Identify domain & range. y /\

Identify asymptotes. ‘

Graph the function. (g ? \4 "F()") >

Domain - set of all possible values of x that results in real y
Range - set of all resulting y

Look at the graphs to the right. See how we get the domain
and range.

Let us develop your intuition first. 7( 6 /\\K
Considery = 2x + 3. \9 £ (\)\.

Here, x can be any real number. There is no restriction on

X. As a result y can also be any real number. For example, it )

is easy to see that as x gets closer and closer to zero, y gets

closer and closer to 3. >

Now you ask yourself what happens if x approaches
infinity, think of an unimaginably big number like trillion
raised to the trillion, etc. You can say easily that as x
becomes a very big positive number, y also becomes a very
big positive number (ex. when x=100, y=203, when x =
1million, y = 2million +3, and so on); and as x becomes a
very big negative number, y also becomes a very big
negative number (ex. when x=-100, y=-203, when x

= -1million, y = -2million +3, and so on).

Hence we formally say this:
The limit of y as x approaches positive infinity is positive
infinity.
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The limit of y as x approaches negative infinity is negative
infinity.
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Now consider y =+x + 3

Here we have y as the positive square root of x+3.

The number inside the square root van be zero but cannot
be negative so we say that x+3>= 0 --> x >=-3. When x = -3,
y=0.

Next we ask, what happens as x approaches infinity? Well,
y also becomes bigger.

lim Vite =0 U = ox T 7

n

uday Page 1



,Zw XY = 0O
®=7 4

|y Jxt% =0
*
r=7 "7

Hence the domain is x >= 3 or we can also write itas x =
[-3, infinity), and y= [0, infinity).

Next, take y = 1/x.
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As x approaches zero from the right, 1/x becomes a big
positive number. Imagine what happens as x

=.01, .00001, .0000000001 but positive. You see that 1/x
becomes gets bigger and bigger (1/x -->1/.01 = 100.0,
1/.00001 = 100,000.0 ).

Now imagine what happens to 1/x as x
=-.01, -.00001, -.000000001. Here 1/x becomes big
number but negative (1/x --> 1/-.01 =-100.0, 1/-.00001

=-100,000.0).
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You can see that as x approaches 0 from the right, y goes
to +infinity. As x approaches 0 from the left, it goes -
infinity.
% y=1/(x-4)
Y
Domain: x-4+0-->X+4
x= (-inf, 4) U (4, inf)
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As x approaches + infinity, the function approaches y = x+3.
As x approaches - infinity, the function approaches y = x+3.

When x =0, y = -9, this is the y-intercept.
When y=0, x = ? To get where it crosses in the x-axis (x-intercept).
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