How to Test for Symmetries and to Find Intercepts

1. For the equation y2 = x2 + 10x + 16
Test for symmetries (show work):

Find (show work):

x-axis:
y-axis:
origin:
x-intercept(s):
y-intercept(s):

(–y)2 = x2 + 10x + 16
y2 = (–x)2 + 10(–x) + 16
(–y)2 = (–x)2 + 10(–x) + 16
0 = x2 + 10x + 16
y2 = 16

y2 = x2 + 10x + 16
y2 = x2 – 10x + 16
y2 = x2 – 10x + 16
0 = (x + 2)(x + 8)
y = ±4




x = –2 | x = –8

Yes!
No!
No!
2. For the equation x2 + x2y2 + y4 = 16
Test for symmetries (show work):

Find (show work):

x-axis:
y-axis:
origin:
x-intercept(s):
y-intercept(s):

x2 + x2(–y)2 + (–y)4 = 16
(–x)2 + (–x)2y2 + y4 = 16
(–x)2 + (–x)2(–y)2 +(–y)4 = 16
x2 = 16
y4 = 16

x2 + x2y2 + y4 = 16
x2 + x2y2 + y4 = 16
x2 + x2y2 + y4 = 16
x = ±4
y = ±2
Yes!
Yes!
Yes!
	x-axis
	y-axis
	Origin

	Yes
	Yes
	Yes (Automatically)

	Yes
	No
	No (Automatically)

	No
	Yes
	No (Automatically)

	No
	No
	Don’t Know


For any given equation, if we’ve tested the symmetries with respect to (w.r.t.) x-axis and y-axis, will that tell us anything about the symmetry w.r.t. the origin (without actually testing it)?
How to Determine Whether an Equation is a Function w/o Knowing Its Graph
When we are given an equation, it’s some kind of curve on the x-y plane. If we know the graph of the equation, we can use the vertical line test (VLT) to tell whether it is a function or not. For example, x + y = 4 is a function since it is an oblique line (and it passes the VLT) whereas x2 + y2 = 4 is not a function since it is a circle (and it fails the VLT). However, for many equations, it’s often difficult to plot them—for example, y2 = x2 + 10x + 16 and x2 + x2y2 + y4 = 16—we don’t know how the sketch them. 

Q: Without knowing the graph, how do we determine whether an equation is a function or not? 
A: Algebraically 
Recall that a function is a relation such that for each x-value, there is exactly one corresponding y-value. And have some intuition first, if you believe the equation is not going to be a function, then try to pick an x-value so that you can find two y-values. 
For example, y2 = x2 + 10x + 16 is not a function since if we pick 
0 for x, we can find two values for y, namely, 4 and –4.
If you believe it’s going to be a function, then try to isolate the y.

For example, xy – 2y = 3x + 4 is a function since 
xy – 2y = 3x + 4 ( y(x – 2) = 3x + 4 ( y = 
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Note: Almost in all cases, equations involving y2, y4, ... (i.e., y to an even power), and/or |y| will not be functions, e.g., x2 + x2y2 + y4 = 16 and x + |y| = 4 are not functions. Also, in an equation where the y is isolated (or can be isolated), if the other side has a ± sign, then it’s not a function, e.g., y2 = x2 + 10x + 16 ( y = ±
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If an equation is a function, then 


For each x, there can’t be two (or more) y-values.  


The graph can’t have two (or more)� y-intercepts.


The graph can’t have the x-axis symmetry.
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