
PARABOLAS (8.3; 8.4)

WHAT IS REQUIRED ON THE TEST: Since I didn’t have time to do all the notes, here is a short
version to make sure it is clear what is required on the test for parabolas since I am doing it some different
from the book. There will be 3 kinds of questions on parabolas:
1. Graph
2. Put an equation into V ertex Form

3. Find the x-intercepts for a given parabola (You will be given the equation in polynomial form.)

GRAPH: You will be given the equation of the parabola in the following two forms.
NOTE: BOTH of these are the SAME parabola, · · · it is just two different ways to write it. This will make
it easier for you!
1. The equation in V ertex Form which is:
y − k = a(x− h)2 From this form, you can tell that the V ertex is at (h, k)
2. The equation will also be given in polynomial form:
y = ax2 + bx + c From this form, you can easily tell the y-intercept by substituting x = 0 and getting
y = a(0)2 + b(0) + c = c, so the y-intercept is c.
WHAT YOU DO:
A. Determine the Vertex is at (h, k), · · · Remember, just look at what makes each of those binomials 0 to
get your sign correct for h & k.
B. Put the Vertex on the Graph and Label the point with the ordered pair.
C. Determine the y-intercept as stated above is c and place it on the y-axis (THAT IS THE VERTICAL
ONE!!!) Make sure you get the positive or negative in the correct place.
WARNING: c will have to have the sign in front of it, so be careful!
D. Now find the Point of Symmetry to the y-intercept and LABEL it:
There will be a point at the same y-level as the y-intercept and the same distance on “the other side of
the vertex,” so that the symmetry of the parabola is preserved. (Actually, we are talking about the same
distance on the other side of the axis of symmetry, which is the vertical line going through the Vertex.)
E. Check to see that the parabola will be turned the correct direction according to the value of a in the
formula above. If a is positive, then the parabola, “turns up” or it is like a “U”. If a is negative, then the
parabola “turns down” or it is like an “upside down U.”
F . Don’t forget this step: CONNECT THE DOTS! and you have a parabola.

PUT AN EQUATION INTO VERTEX FORM BY COMPLETING THE SQUARE: This is
very similar to solving by completing the square, but we have to recognize “when to stop.”
The idea is to take an equation of a parabola that is in polynomial form and change the form so that it
will LOOK LIKE #1 above: y − k = a(x− h)2

I will only give you one that has a coefficient of one for x to make it easier, so the following is an example:
(Put into Vertex Form)
1. y = x2 + 6x− 1 The FIRST step is to MAKE SURE that the coefficient of x2 is 1.

2. y + 1 + = x2 + 6x + NEXT, we move our constant to the other side of the equation and
leave a blank on each side of the equation to remind us that we are going to COMPLETE THE SQUARE
on the RIGHT, and that we MUST add the same amount to the LEFT, so that our equation is equivalent.
REMEMBER that y MUST stay in the equation.
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3. y + 1 + 32 = x2 + 6x + 32 Here b = 6, so we add:
(

b

2

)2

=
(

6
2

)2

= 32.

NOTE: It is easier for most students to leave this in the form written, rather than actually squaring to
get 9, at least on the RIGHT, because it makes it easier to see what the next step will be, particularly, when
the problems get a little harder.
ALSO: I will actually combine steps 2 & 3 by just deciding what needed to be filled in the blanks and doing
so; but the actions are: PUT down the blanks; THEN fill in on BOTH sides. You may, of course, go ahead
and square the number on the LEFT as you write it down. Now:

4. y + 10 = (x + 3)2 STEPS 3 & 4 are the “COMPLETING THE SQUARE”.

In Step 3 the number was added to make the RIGHT side a “COMPLETE SQUARE” in Trinomial Form.

In Step 4 we Factored this Trinomial back to its form as a Binomial Squared.

The Last Step is the Equation in V ertex Form You will also be asked:

Find the Vertex: In this case it is (−3,−10)

FIND THE x-INTERCEPTS: To find x-intercepts for any equation, we just need to set y = 0 and
SOLVE for x. A parabola is in the form:
y = ax2 + bx + c as a polynomial, so we can see if we set y = 0, we have:
0 = ax2 + bx + c So we have a quadratic equation to solve. Some of these will factor; some won’t. If it
won’t factor, you may use the quadratic formula, or solve by completing the square. Sometimes they will
come out with complex solutions (

√
−1 = i) in the answer. When this last thing happens, it means that

there are NO x-intercepts because there were no “Real Number” solutions to our equation.
NOTE: This would correspond to an example such as having a vertex above the x-axis and the parabola
turning UP so that it never touched the x-axis, thus no x-intercepts.
NOTE: I said that on the TEST, I would not ask you for x-intercepts, and the parabola not have any, so you
have one check on yourself: If you come up with a complex answer for an x-intercept, you are WRONG!!!
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