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Math 70: Parabola and Circle 

~bjectives: , . 
I) Given two points, calculate the coordinates of the midpoint using the midpoint fonnula 

M = ( x, ; x, , y, ; y,) . [Average the x-coonlinates, avenge the ~-I 

2) Given two points, calculate the distance between them using the distance fomiula 

D = ~(x2 - x1 )
2 + (y 2 - y1 )

2 [Pythagorean theorem, solve for c.] 

3) Graph parabolas , 
a. Study the equation's structure first, determine if it's up/down (chap S)ior left/right (chap 10)! 

b. Review up/down parabolas which are functions y = a(x-h)2 + k or y = ax2 +bx+ c 
b I 

> Vertex (h,k) or h = -- and k = y(h) I 
a . 

> a > 0 opens up, a < 0 opens down I -
> jal = I standard shape, jaj > I nam>wer than standard, !al < I wifer than standard 

> Equation of the axis of symmetry x = h ! 
i 

c. Graph parabolas that open left or right and are not functions x = a(y-t k)2 + h 
I 
I 

> Swapx andy!!! i ; 

> vertex (h, k) with h outside the parentheses, and k inside the srrentheses (reversed!) 

~ > Vertex fonnula k = _! (y-coordinate!) and h = x(h) / 
Q I 

> a > 0 opens right, a < 0 opens left I 
> lal = I standard shape, laJ > I nam>wer than standard, laJ < 1 wi~ ~ standard 

i 

> Equation of the axis of symmetry y = k (horizontal! Use the y-cootdinate of vertex.) 

4) Graph circles from equations in standard form (x - h )2 + (y- k )2 = r 2
, witerJ the ~ter is (h, k) and the 

I I 

radius is r. · 1 I 

5) Re-write the general form of an equation of a circle ax2 + by2 +ex+ dy + e =I 0 in~ form using 

completing the square, twice! I / -
6) Given the center and radius, write the equation of a circle in standard form. ! 



Examples and Practice 

__ ~ 1) Calculate the midpoint between (- 4, 
1
;) and ( 3,-

1
:) 

2) Calculate the distance between (- 4, 
1
:) and ( 3,-

1
:) 

3) Find the vertex, direction, axis of symmetry of y = _ _!_(x-3 )2 - 4 
2 

4) Sketch graph of x = y 2 

5) Sketch graph of x = _ _!_ (y-1 )2 
- 4 

2 

6) Use x = 2y 2 + 4 y + 5 . 

a. Find the vertex. 

b. Rewrite the equation in the form x = a(y-k)2 + h 

7) Sketch graph of (x + 3)2 + (y-1)2 = 25 

8) Sketch graph of (x-1)2 + y 2 = 9 

9) Find the center and radius of x 2 + y 2 + 4x-8y-16 = 0 

10) Find the center and radius of 2x 2 + 2y 2 
_ _!_ = O 

2 

11) Write the equation of a circle (in standard form) having center (- 7 ,3) and radius ~ . 
,.~-. . 3 

12) Use x = y 2 + 6y + 2 

a. Find the x-intercept 
b. Find the y-intercept. 
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10.1.59 

.·.,,---.._\ 

Sketch the graph of the equation. If the graph is a parabola, find its vertex. If the graph is a circle, 
find its center and radius. 

· x= -4y2 +24y 

Choose the correct graph below. 

()A. (~B. ()C. 

,_ ~y 
f:HI_ -+_ +++++-1·1 

l . ' ' x 

... ~ f++~++-!-
i I f 
' . 

Select the correct choice below and, if necessary, fill in the answer box( es) to complete your 
choice. 

{~A. The graph is a parabola with the vertex located at 

(Type an ordered pair.) 

()B. The graph is a circle with radius •. 

GIS 

The center is located at •. 

(Type an ordered pair.) 

X-== I t(i{-~~4-~) .;--'?>~ 
-'3l.t 

x 4 ( ~ -~)<2 -4-~~ 

fex-1--e~ l ~{al~) l 
EB \i.e._[..lLIA.5 ,_, 

l'"'l.- 0-MJ. ')<.) ~ 

Page 1 

O.=--~~c. 
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Date 
~~~~~~~~~~~~~-

Tl-84+ GC 34 Using GC to Graph Parabolae that are Not Functions of x 

Objectives: Recall the square root property 
Practice solving a quadratic equation for y 
Graph the two parts of a horizontal parabola 
Identify the axis of symmetry and its equation 

When solving for a variable or expression that has been squared, recall that there are usually two 
solutions. Example: x2 = 9 can be factored to (x + 3)(x-3) = O, giving solutions x = 3,-3. 

The square root property tells us to use ± when we take the square root of both sides of x 2 = 9. 

Solve each of the following equations for y by isolating the square and using the square root 
property. 

1) x = y 2 4) x = 5(y- 2 )2 - 4 

2) x = (y-2)2 

5) x=-5(y-2)2-4 

3) x=5(y-2)2 

When we graph using the GC, we have only the Y= menu, not an X= menu. 
So we must have y as a function of x, not y 2 = an expression in x, or x = an expression in y. 
Solve for y first, using algebra. If the square root property was used, write each of the two functions. 

6) Graph x = y 2 on the GC. 

Step 1 : Solve the equation for y using the square root property; 

± Fx = .JY2 gives y = ±Fx . 

Step 2: Write as two functions. 

y, =Fx and y 2 =-Fx 

Step 3: Enter these two functions into the GC Y= menu and graph. 

[ ) • [ENTERJ 

(CD [trmRJ ( zooM J ITJ 
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Tl-84+ GC 34 Using GC to Graph Parabolae that are Not Functions of x Page 2 

The vertex of a horizontal parabola can be found from the standard form of the equation, just as it 
was for a quadratic function. The roles of x and y are reversed. 
x,= a(y- k) 2 + h is the standard form of the equation, and {h,k) is the vertex. 
Th~ axis of symmetry is a horizontal line through the vertex, with equation y = k . 

Notice that the y-coefflclent of.the-v.er;:te~. k, 1s•inside the pa_tenthe~~. next to .the y.. vari.able. • .. 
If a>O, the parabofa open·s in the positive x-direction, to the right. . 
If .a<O, the para.boJa.epens· in the pegative x-direction, to the left. 

7) Find the vertex of ·x ~ (y.;.), )2 Does' ~his par~bola_.open left or right? 
' 

.. ' 

8) Find the equation of the axis of symmetry. 

: .. '"-.... ~ "'" ~ ''f.-J'\ .. '. ..... • ~ -.. : v \ > '>" " ~ 

9) Solve x = (y'-2)2 for it~ two functions. M~ke a table on the ·Ge for the two functions. 

Step 1: Solve the equation for y using the square root property; (Use your previous work.) 

Step 2: Write as two functions . 

. · 
Step 3: Enter these two functions into the GC Y= menu and graph . . . 

WC±J 
~~~·· 

' ··,._ -
Step 4: Set up the GC table to begin at the vertex. 

If the parabola opens left, you'll use the 0 key to move through the table. 

If the parabola opens right, use G to move through the.table.:. __ -.~,. 'v: ~·-:: '. · ..... :. . ' 

. ~~ ~, Q.~ j (,GRAeH J .. · ·· · , . . ~·.~....-~. 

Use the GC table to fill in this chart: 
x-value Y1=2+/; Yi =2-,./; 
0 '_;: . I '. . 
1 
4 -~ 

9 
" f " .. ,. ,.,... 

- ... ~ < 

__ f- r- "" • 

·i. 

10) 
1 ( ~. 

Notice that the x-values provided to you in the previous chart have a pattern. What is it? 
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Tl-84+ GC 34 Using GC to Graph Parabolae that are Not Functions of x Page 3 

11) Find the vertex of x = s(y- 2 )2 Does this parabola open left or right? 

12) Find the equation of the axis of symmetry of x = 5(y- 2 )2. 

13) Solve x = s(y- 2 )2 for its two functions. Make a table on the GC for the two functions. 

Step 1 : Solve the equation for y using the square root property; (Use your previous work.) 

Step 2: Write as two functions. 

Step 3: Enter these two functions into the GC Y= menu and graph. 

Stec 4: Set up the GC table to begin at the vertex. 
Use the GC table to fill in this chart: 

x-value Y1 = Y2 --

0 
5 
20 
45 

14) Draw axes and label them with an appropriate scale. Plot the points and graph both of the 
curves, to get the horizontal parabola. Sketch the axis of symmetry. 

r - - - T - - - , - - - .,- - - -1- - - -r- - - - r - - - T- - •, ... - - ., ... - - -1- - - -r - - - r - - - T - • - ~ 

' I 1 I 1 1 1 I I I 1 1 l 
I I I I I I I f 

I I I I I I I I 

... - .. - + - - - o( ... - - ...... - .. -·- - - ..... - ....... - "' - ·- ..................... - - -·- - - ......... - - ... - ... - • - ...... .. 
I I I I I I 
I I I I I I 

I I I I I I I I I I I I 

... - - - .l - - - ~ - - _ _._ - - -·- ... - ..... - - - "" - - - .&. - .. - ........ - ...... - ... -s- .. - ...... - - ... " ... - - .&. - .. - .,I 
I I I I I I I 
I I f I I I I 

I I I I I I I I I I I I I I I 

~ -- -~ ---~ - .. -"'!--- -:----~---~ -- -f-- .. ~---"'!-- --:--- -~·--~ .. --+-- -~ 
I f J I I I 
I I I I I I 

~---f---~---~----~---~---~---t---i---~---~----~---~---+---i 
I I I I I I I t I I I I I I I 

I I I I I I I I I I I I I I 
I I I I I I 1 I I I I I I I I 

r-·-1---,---,---~----r---r---T---i---,---~----r---r---1---, 
' ' ' 
' ' r - - - T - - - , - - - -,- - - -1- - - .,.. - - - r - - - T - - - , - - - -,- - - -1- - - •r - - - r - - - T - - - , 

I I I I I I 

~---+---~---~----~---~---~---·---~---~----~---~---~---·---~ I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I 
I I I I I I I I f f I I I f I 

~---~---~---~----~---~---~---~---~---~----~---~---~---~---~ I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I 

~ .. --~ ---~ ----:- .... -:- ---:- ---~ ---~ ---~ ---~- ..... -:- ---:----~ -- -~ -.... ~ 
I I t I I I I 1 I I I t 1 
I I I I I I I I I I I I I 

~--·f---i---~----~---~---~---f---i---~---~--·-~---~---f---i 
f I I t I I t I I I I I 
I I I I I I I I I I I I 

I I I I I I r I I I I I I I I 
r - - - T - - - , - - - ""I-"' - ., .. - - ·r - - - r - - - T- - .. i - - - ""I- - - -,- - .. -r- - - r - - .. T - ... - i 

' ' ' ' ' ' I I I I I I I I I I I I 
,.. • .. "' T,.,. .. , •"' .. ._,."'•-··,. .. ,.I"'"' .. •,..'"'•,. T - ,. •., ...... ._,.•'" ..... '"••I"'• .... r" • .. '" T - ,. • .. 

' ' ' .. - - ... - - - .... - - ..... - - -·- - - -~ - - ... ~ - "' - • - .. - .. - - - ~- - - -·- - - -~ - - - .... - - + - .. - ... 
I I I I I I I I I I I I 

,,---......_ I I I I I I I I I I I 

I I I I I I I I I I I I I I 

"" .. - - • - -- .a - - _ _,,_ - - -·- -- -~ .. - -'- - - - ~ - - ... "- --..t- ....... 1 .... - -~- .. -~ - .......... - ~ 
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Tl-84+ GC 34 Using GC to Graph Parabolae that are Not Functions of x, page 4 

Graph. You may wish to use these steps: 
a. Does this parabola open left or right? 
b. What is the vertex? 
c. What is the equation of the axis of symmetry? 
d. Solve for y, write two functions. 
e. Make a table. 
f. Draw axes and label them with an appropriate scale. Plot the points and graph parabola. 

Sketch the axis of symmetry. 

15) Graph x = 5(y-2)2-4 

--i-----{-----~-----~-----~-----~----~-----{-----~-----i-----~-----~-----:-----{-----1-----i-----~-----~-----~----~-----~-----i-----~-----~-----!-----~-----i-----i-----~-
~ ; i ! ! '. ! ! ~ i ! j l ! i ! ~ ~ l 1 : i l ! ! ! 1 1 i 

Jtittttt!j:tiJJil::Jt=Iii-!t+ttJj :: 
--1-----j-----;-----1----:---+----1-----j-----:-----1-----[-----r-----1-----j-----:-----1---+---t----1-----1-----:-----1-----:-----[-----1-----(--j-----1-----r-
--r ---r-- --~ -----~-·--- ·r -----~- -- ·r----r- --- ~--- --1 ·---·r- -- · -r · -- · r · --· r-- -- ~ -----r-- --- ~ -----r ·-- · r--·-r----~ -----1--- --~ -----r--·-r ---·r ··--r---· r----- ~-

l IT. l i~IJT~\:Ji]J·:[i~]]jjii~l_[iJ\, 
l l ! i ! [ 1 ~ ; l l 1 i 1 ; j ; ~ ! ; i l j i j j ~ j ; 

--:--. ---:--- -- {-- --·1 · --- -} . - -- -!-- -- -+-- -- -:-- ---{-- -- -!-- -- -!---- -+ --- -+- --- -:-- --- ~ -- ---f-- - -- ~ --- -+- -- --:- --- --l- ----~-- --- ;- - ---~ -- - --:.- ---- +- -- --l- - -- -{- ---- !-- - -- f -
: : : : : : : : : : : : : : : : : : : l 

FF'i-1=:++-·1+:EE:1--:!l'.l:I-~EL!Fi' 
: : : : : : ; : : : : : : : : : : : : : : 

·t··--1-----;---··t····t·----1--·-t··--1-----;--···t··-·t··--r--·-t··--1--·--1--·--t··--r-----~----1----:-----1-----1--·--;-----r----1----r-----1----·t··--;-
··r----1-----~-----!·----r---·-t··-·t··--1-----1-----i-----r---·-t··--t··--1-----1-----;-----r---·-t··--1-----1-----1-----r-----r-----r--·-t··--1-----1-----;-----r-
: : ' : : : : : : : : : : : : : : ' : : : : : : : : : : ; 

-r----r----:---·-t·----r-----~~----r--·-r·---1-----r--·-·r-----;----r----r----;--·--r·----t·----r----r---·r·---1-----r-----r·---7-----r----;-----r----1-----;-
--:------!-----~-----f-----~-----:-----7----{-----~-----!-----~-----:------:-----{-----~-----t-----~-----:-----'fo----f------~-----!-----~-----~-----:-----~-----~-----!-----~-

: : : : : ' : : : : : : : : : : : : : : : : : : : : ~ : ' 

--~----~-----~-----~-----~-----~·---+----~----~-----i---·-~-----~----+----~-----~-----;·----~-----!-----.;. .... ~-----~-----;·----~-----~----+----~-----~-----;·----~-
: : ' : : : : : ! : ! : : : : : : : -+- --- ~--. -- ~ ·--. -~ -----:- -- -+ --- -+- --- ~--. -- ~-- ---:----. ~- --· -~. ---+- --- ~-- --- ~-- .--:----- ~ --- -+- -- -+- --- ~- ----~---. -:--. --~ --. -+--- -+- --- ~-----~---- -:--- -· ~ -
: l : : : : ; l : ; : : : 1 i : : i : ··t- ---1----- ~ ----·!- -- --r -----~--- · t· ··· i·-- --~--- -· t--· --r-----~ -----r----~--- --1--- --1-----r---· -r -----r- --- ~----- ~ -- ---!-----r-----r---·t·--- ~----· i· ----~ -- --- ~-
: : ; : : : : : : : : : : : : : : : : : 

--r-·--1-----1---··t··---r---·-r·--·t··--1-----1--·--;-----~-----~---·t··--1--·--1-----!-----r-----r·-··t··--1-----1-----1-----r-----r---·t··--1----·1-----r-----~-
: : : : : : : : : : : : : : : : : : : : : : : : i 

-r----(" -- :-- -1 ----r--··-r·--·r----r--·-r ---~-----r---T·--·r-- ·r----:-----r··--:·-----:·--- r----r----:-----1-- --r--··-r --·r ---r·-·-r----r-·--:-
·r··--r----~-----r----r·--·T----r-·--r----r--·-t··--r·----r----r··--r----~-----r----~-----r----;-----r---·r··--r----~-----r--··r·--·r·--·r·--·r-·--r-

EE!:iT:EEE!:TEFEEEIFEEE! !:.IEFI! · 
Shortcut: The ordered pairs (x,y) that satisfy y = -5(x-2)2 -4 can be changed (swap x for y and y 

for x) to get ordered pairs that satisfy x = -5(y- 2 )2 - 4 . Because y = -5(x - 2 )2 
- 4 is already a 

function of x, no solving for y is needed. To use this shortcut, skip step d. above, and make a table 

of values for y = -5(x - 2 )2 
- 4. Then make a second table for graphing x = -5(y- 2 )2 - 4 by 

swapping x for y and y for x. If this shortcut doesn't make sense to you, don't use it. 
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Tl-84+ GC 34 Using GC to Graph Parabolae that are Not Functions of x, page 5 

,~ Sraph. You may wish to use these steps: 
a. Does this parabola open left or right? 
b. What is the vertex? 
c. What is the equation of the axis of symmetry? 
d. Solve for y, write two functions. (Or use the shortcut) 
e. Make a table. 
f. Draw axes and label them with an appropriate scale. Plot the points and graph parabola. 

Sketch the axis of symmetry. 

16) Graph x = -5(y-2)2 -4 

' ' t I • ' I o o I ' • I o t I ' ' ' I ' ' ' I I ' ' ' ' 

--(·---1-----1-----;-----~-----r-----1-----1-----t··--t-·---r-----r-----1-----1-----t··-·t··--r----·t·----1-----1-----1-----r-----r-----r----t··--1--·--t··--t·-·--t-
: : : : : ! : : : : : : : : : : : : : : : : : : : : : : : 

--:-----r----1-----;-----;-----r----t·---1-----1-----1-----r-----i----t··--r----1-----r-----~-----f·---r---·1-----1-----;-----r---·-t··--r-·--t··--;-----r-----r-

. : : : : : : ; : ; : : : : : ; : : : : : : : ; : : : : : 
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: : : : ; : : : : : : ; : : : ' : : : : : : ; : : : : : : 

FE:TiIEF: E: LEEF: : f EEFFi FEJ : i : 
: : : : : : : : : : : : : : : : : : : : : : : : : : ; ! : 

--:-------:-----~-----t-----~-----~-----:------:-----~-----+-----r-----r-----:------:-----1-----+-----~-----:-------:------:-----~-----+-----~-----r-----:------:-----~------:------~-

] 1ll11li1 l~!l!11ill;1~ll~l~~t 

F'.,jjFFr)j,FFF]!TEFFl!,lTE!!, 
~- 1-----r----1-----1-----1-----1----1-----r----1-----r-----1-----1----r----r----1-----r-----1-----1----r----r----1-----r-----1-----1-----r----1-----1-----}-----1-

·-r----r----1-----r-----r-----r----r----r----1-----1-----r-----r-----r----r----1-----i-----r-----r-----r----r----1-----1-----r-----r----T----r----1-----r-----r-

IIi !!~I 1 !ll!!IIi;;I:!l [l:l+li I! 
! I 111:1111:1 ;!III ; IJII1 

1 IIIII 1il 
I !Ii I !1 I I Ii! Ir 1:11~:11 I! I ; 1r1:·:1 Ji 
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Tl-84+ GC 34 Using GC to Graph Parabolae that are Not Functions of x, solutions, page 6 

·~ 1) y=±Fx 

----·-

2) y=2±Fx 

3) y = 2 ± Jf or y = 2 ± J5j 
4) y=2±~x+4 or y=2± ,/5(x+4) 

5 5 

5) y=2±~ or y=2±~-x5- 4 or y=2± ,/-s~x+ 4) 

~~ V(0,2) a=1>0, opens right. 
8) y=2 

TABLE SETUP 
Tb1Start=0 
.:::.Tbl=l 

IndPnt: r;mn 
Depend: Wiiii! 

Ask 
Ask 

9) y=2±$, Y1 =2+$ Y2 =2-$ .__ _______ __,cont 

x Y1 Y2 
[I 2 2 
1 3: 1 
2 3:.'t1't2 .S:BS:79 
3: 3:.73:21 .267!.IS: 
't 't I) 
s: 't.23:61 ·.23:1i1 
6 't.'t't9S: -.'t't9S: 

X=0 
x-value Y1 =2+Fx y 2 =2-Fx 
0 2 2 
1 3 1 
4 4 0 
9 5 -1 

10) The x-values are all perfect squares. 

11) V(0,2) 

12) y = 2 

13) /x ~ /x /x 
y=2±~5 or y=2±-5-; Y1 =2+V5' Y2 =2-vs 
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Tl-84+ GC 35 ZOOM Square for Circles 

Name~~~~~~~~~~~~~ 

Date~~~~~~~~~~~~~-

Objectives: Graph several semi-circles simultaneously on the GC 
Use the VARS menu to refer to another y in the Y= menu and save typing 
Use ZOOM Square to make the circles round on the GC screen 
Notice the limitation of GC graphs for circles 

The VARS button has two menus: VARS and Y-VARS. Y-VARS refers the Y= menu. 
If we have defined Yi in the Y= menu, and y 2 is the opposite of y1 , we can use the Y-VARS menu 

to make y 2 = -yi 

1) What shape is the graph of x 2 + y 2 = 25? 

2) Solve x 2 + y 2 = 25 for y, put these two equations into GC as Yi and y 2 • 

[ Y: ) 

Define y 2 as Y1 = -y1 

c (-)]Open VARS: .CTI ~ . Move to Y-VARS. . Select Function: . Select y,: 

~ ~ 
~. Move to next: L..:::J. 

3) What shape is the graph of y = -.J 6.25 - x 2 ? 

4) Put y=-.J6.25-x2 as y 3 in GC. 

5) What shape is the graph of (x + 2)2 + (y-2)2 =I? 

6) Solve (x + 2 )2 + (y- 2) 2 = 1 for y; put these two equations into GC as y 4 and y 5 
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7) What shape is the graph of (x- 2 )2 + (y- 2)2 = 1? 

8) Solve (x- 2 )2 + (y- 2) 2 =I for y; put these two equations into GC as y 6 and y 7 

CDC±J 
[ENTER) 

CDGJ 
[ arrERJ 

1 JG] 

1 1r-=t ... ~ 

9) Graph in a standard window: ( ZOOM ) []] . What errors does the GC make? 

10) Graph in a square window: 
(zOOMJ[]] 

Which error(s), if any, does this window fix? 

11) Sketch the graph of all of these semicircles on the same axes. Use what you know about 
how the center and radius of a circle appear in its equation. Sketch the axes very lightly. You 
may wish to use a GC table from x = -5 to x = 5 . Be sure your graph corrects the GC errors. 
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