
GRAPHING A PARABOI.A - GE]IERAT FORM

Procedrrre

3 . Identifi' the parameters a, b and c.

J., Determine the opening according to the sign of a.

3" Determine the coordinates of the vertex V.
\r I h a\v : l--. --, where A : bz - 4ac.

\ 2,r' 2,'t J

4" Find the zeros.
* _ -b vZ.* * -b+t/T"t- -zi-'^z- z"

5" Find the y-intercept.

S" Complete a table of values.

?. Graph the paraboia.

We observe 6 possible situations according to
the signs of a and A.

and xz:3.
. /{0) : -3.

Ex.: /(x) : -xz + 4x - 3

1. a:_1,b:4,c:-3
2. Open dor,vnward since a < 0
3. v(2, 1).

4. A:4. There are 2 zeros:x, : 1

5

6.

a>0 A:0 a<0
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ffi* Graph the following parabolas.

x) !:x2-6x*8

*i !:x2*2x*7
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SIGI OF A OUADRATIC TUTTCTION - GRAP}IICAL MEIHOD

To determinc the sign of the quadradc function f(x\ . 
x? +,x -,6'

i. *" determine thl t"'o' of the function which are then placed on

a number line. .. -.-,,^-
2.we.lrawasketchoftheparabolatakingintoaccotlntitsopenrng- 

;hi.h depends on the sign-of a'

: *. i"a"." the sign oFthe function' ^ r ^ -1
-31 u [2, +-['flx) < 0 if x e [-3' 2]'

t'k\=0ifxe1-o
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c) flx) :Y7-/Y!1 f(x)=O,VxeR

*} flx) :-4x2+4x- 1 f(x)<o'vxe R

Determinethedomainandrangeofthefollort,ingfunctions.

*) flx) : -x? 4 4x * 5 Dom I =R: ro'n f =l-:n' 91

b3 flx\ : xz + 7x - 15 Dom l:Y:" !:J'16:-Y!

S* St,rdy the variation of the following functions'

a) f(x\ : x7 - x- u f if*!'t-'' trtondf if*'''i' *-:'

I o if x.:-'. *l and f '' o: li..!
b] /(x) : -Zx2 + 3x - t -1-I--:--4 )-

ZandS

F- Whut ar:e the zeros of the function y : -3xz + l Ix * 67 3

s- Find the values of x for whrch f\*\ : x2 + 5x- 14 is positivs. J-]o' -7lLr [2' +'cl

ffi* what is the fange of the function f\x\ : _x7 + 7x * lJl Bo:n f = ].n, 76]

€ S- Whut is the y-intercept of y :3xz - 7x * 5?

€ R- Find the extrema and its nature (maximum or minimum) for ! : -xz - 7x + 3'

A maximum; 4

S ffi- tvhat is the equation of the axis of symmetry for the parabola ! : -7x2 + 5x - 3?

The line toith equation * = f;

€ S* Fo, rvhat vah-res of x is the function f\x\ :7x7 - x - 6 decreasing?

I 1lX€ l-r' -r4
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# s W Quadratic functiolls - Factored form

;\ e 
-rt yl'r y 1 Quadratic function - Factored form

Consider the quadratic functionf(x\ :2tz -7x-13.
a=2*] What is the value of parameter a?

b} Determine the zeros x, and x, of the function. x, =trand xr= 3

e} The factored form of the quadratic function isflx): a{x - xrl fu * xr)

Determine the factored form offlx) : Zxz - 7x I 3. fl*!'',*:-i.!:- t'

{*} Expand the factored form to get back to the general form
,1" - +)k - s) = (2x - 1)(x - J) = 2* - 7x + 3

S * In each of the foilowing cases, determine the f'actored form of the function.

*] fl") -3x2-5x-2
*] flx) :|xz * 7x -l 6

f@=s(.x.t)x-zt

f(d=2(x+$)t*+z)

e] /(x) :x2-8x+ 15 f$) = (x - 3)(x - 5)

dl /(") --Zxz *x*3 f(x)=-2'rx-$ k+1)

*3 /(x) : 4x2 - 4x * , f(x) = o{," - +f

;ll
I

OUADRATIC FUNCTION - FACTORED FORIII

* Given the general form of a quadratic function flxl : ax? + bx * c with zeros x, and xr.

The factored form of the quadratic function is:

flx\:alx-xrl&-x-,\

Ex.: - flxl: -2x2 + 5x - 3 yields the zeros: *,:*and xr: L

, r\
The lactored form of/is f(xl : -z\* - ]) tx - t ).

* f\xl : 4x2 - 12x * 9 yields only one zero or two equai zeros: xt : xz: i.
/ ^ti -\ I e\2

The factored form ot/is f(xl : a(* - +)(r - *): o(r - +f\ -/ \

, Cu.:in, editeur 1t€e 3.6 Quadratic functions - Factored form '105
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ffi* Consider the three forms of a quadratic function: flx) : a(x - h\2 * ft (standard form).
f(x} : ax2 + bx I c, (general form) andflxl : a(x - xrl& - xrl $actored form).

For each given form, determine the tr,vo other forms.

a

a

-
-
-
J

-
J

d

J

J

J

J

*} flr) :Zlx * 1)2 - g

f(x) = 2* -4x- 6 (generslform)

f(x) = 2(x + 7)(x - 3) (factored form)

b3 f(xl : x2 -I}x + 76
f(x) = (x- 5)2 -g (standardform)

f(x)=(x-2Xx-8) (factored form)

f(xl:2(x *1){x - 5)
f(x) = 2* - 72x + 7O (general form)

{} f(x\:4x2*8x*3
f(x)=4(x-LF-1 (standard form)

fH = a("- t){r"- }) tf.t"red form) f(x)=2(x-3F-8 (standard form)

The parabola on the right has two zeros: -1 and 2 andpasses through the
point P(3, 2).

The quadratic function represented by this parabola has the rr.rle:

! : a(x - xtl& * xr) (factored form).
Use the following procedure to determine the factored form of the ru1e.

1. Identify x, and xr. xr--7andx"=t

Z. Determine a knolving the coordinates of the point {3, 2) verifii the rule.
Wehaue: Y=a(x+7)(x-2)

2=a(3+7)(3-2)
2=4a

1
17 =- 2

3. What is therefore the factored form of the rule? v = |t* + 7)(x - 2)

4. What is the general form?
1"1-u=-x'-:x-l"22

J

-

-
J

d

-
-
-

,.

FINDING THE RULE - GIUEN THE ZEROS AND A POINT

y :a(x-xrlk-xrl
"t . Identi{i the zeros x, and xr.

X. Determine a a{ter replacing x
and -v in the rule by the
coordinates of the point P.

3" Deduce the rule of the
function.

1. x1:l;xz-3
!-a(x lXx-3)

2. -6:ul4- tX4-3)
-6-3rr
a--2

3. y:-2(x- lXx-3)(factored form)
y - -2x? - Bx 6 (general form)
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Find the ru1e, in general form, of each of the following quadratic functions.

*} A function with -5 and 7 as zeros and passing through the point P[3, 16).
v=2*+6x*2O

*3 A function rvith -3 and -l as zeros and an initial value of -6.
y=-2*-8x-6

e] A function with the unique zero *7 and passing through the point P[*1, 3j.
v=3*+72x+12

*} A function r,vith the vertexV[-1, 4) and passing through the point P[2, -5).
v=-*-2x+3

e3 A function with the vertex I I , -8J and one of the zeros equal to 3.

v=2*-4x-6
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What is the vertex of the parabola that has -2 and 4 for zeros and passes through the point
A(5,21)?

9 = 3(x + 2)(x - 4); V(1, -27)

A parabola with zeros -1 and 3 passes through the pointA[2,6).What is they-coordinate of
the point B on the par:aboia that has an x-coordinate of 4?

y = -2(x + 7)(x - 3); B(4, -7O). The g-coordinate of point B is -74.

A parabola with zeros -3 and 4 passes through the point A (2, -ZA) .What are the points on this
parabola that have a y-croordinate equal to I6i

9 = 2(x + 3)(x - 4); Pr(-4, 16) and P26, 76)

What is the y-intercept of the parabola r.vith zeros -3 and -1 and passing through the point
A(-2,2l?

The y-intercept is equal to -6.

What is the equation of the axis of symmetry of a parabola r.r,ith zeros -3 and 4?
7*= z

*$* The table of values on the right gives the coordinates of different points on a
parabola. What is the equation of tht parabola?

Axis of symmetry: x = 2; The zeros are -7 and 5.

V = -(x + 1)(x - 5); y = -* + 4x + 5

€ffi* Determine the range of the quadratic function/with zeros 3 and 5 r,r,'hich veri{les f(2\ : _.A.

f(x) = -2* + 16x - 3O; V(4, 2); ran f = l-rx,,, 2J

$l t$] - whut it
[-1, 3]?

tlre rule of the function f that has a range of ]--,4] and is positive overthe interval
f(x)=-*+2x+3

O Guerin, 6diteur lt€e 3.6 Quadratic functions - Factored form $t
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€ ffi- the value of a share, in do1l ars, x weeks after its purchase is given by the
!: -0.7x2 + x -f 4.5. Do you make a profit or a loss if the share is sold two weeks
reaching its maximum value?

Value at purchase: $4.5O; V(5, 7h f(7) = $6.60. A profit of $2.7O per share is made.

KW- The position f(t\, tn metres, of a diver relative to the surface is described by the rule
f(t\ :0.512 - 6r + 10 rvhere f represents elapsed time, in seconds. How long was the diver
under water?
f(t) < O <+ 2 < f < IO. The diuer wos under water during I seconds.

S S- The trajectory of a stone thrown from a seaside cliff is a partial parabola. The position f(t\, in
metres, of the stone relative to sea level is given bV,f(r) : -F + 8r + 20 lvhere f represents
elapsed time in seconds since it was thrown. How many seconds after reaching its marimum
height will the stone hlt the water?

After 6 seconds.

€ S" The manager of a movie theatre has calcuiated the follon'ing resuits. When the cost of
admission is set at $ 10, he observes on average 100 spectators per showing and for each $0.50
rebate on the admission price, he notices an average of 10 more spectators.

;s] Find the rule r,r.hich gives the total revenue per sholving as a function of the number x of
$0.50 rebates.

Rtf Ugt"!::::!y:E r sh o wi ns.

R(x) = (1A - A.SxXIOO + l0x); R(x) = -5* + SOx + LOOO

h; 1. At what amount should the manager set the cost of admission in order to maximize
the revenue per shor,r'ing?

The function R reaches its maximum when x = 5. The price of admission should be set

at $7.5O.

2. What is the total maximum revel)ue per showing?

S S- ,t stone is thrown upward from a height of 4 m. After
3 s, it reaches its maximum height and after 8 s, it hits the
ground. lts trajectory is parabolic.

1. What is the maximum height reached b), the stoneT

6.25 m

Z. Determine the elapsed time from the monent the
stone rvas at a height of 7.25 m during its descent to
the moment it hit the ground.

7 second

rule
after

$7125
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The.trajectory of a,balI-thro_wn.by Davicl is a partial parabola. The height hltl, inmetres, i,- - 1 11 ,1 1 11 . 1 .1 11 .r Ireached by the ball is described by the rule h(t|: -(r -3)2 + 9. ''

Determine over what interval of time the ball is at a height greater than or equal to 8 m
above ground.

[2,4]

$ ffi. A share purchased for $4 reaches its maximum value of $4.50 five weeks after its
purchase.Tlre function associating the value r(r), in doilars, of the share as u f;;;o";i
time f, in weeks, has been shown to be a quadratic function. What is the value of the share
8 weeks after its purchaseT

u(t) = -9.92(t - 512 + 4.5O; u(8) = 4.32

S H- The number oF units q(x) produced per day by x employees is given by the rule
q(xl : -A.25x2 * lOx (x < 25).

*] What is the.maximum number of units produced in one day? How many employees
are required to produce this maximum?

7OO units produced by 2O employees.

The share is worth $4.32 eight weeks after its purchase.

hi How many employees are rcquired to produce 75 units?
7O employees

si 1. What is the maximum height reached by the stone? 18m

2. At what time does the stone reach its maximum height? 3 seconds

s] At what time, during its descent, does the stone reach a height of t 6 m?

.t$ ffi" A truck with a height of 190 cm enters a tumel with a parabolic ceiling. The r,r,idth of rhe
tunnel is 20 m and the maximum height of the tunnel is I 0 m. Ar whal minimal distance
from the edge at ground level can this truck pass through the tunnell 7 m

€S.The_rulcp:1000-24enablcsyoutocalculatethesellingpricepofaparasolasafirnction
of the number 4 of parasols ordered. What must lhe nJmber of paiasols ordered be tomaximizethe,even.,.g",,e.ut"duvir'";;;ffi.;;;;1J''j5d;ffi

$l#" n stone is throrvn vertically upward.The function which gives thc height lr(r), in metrcs,
as a function of elapsed time r, jn seconds, since the stone ;;r .h;";" i; 

'; q;rj;t;
function with the rule: h(r) : _2t1 * llt.

4 seconds ter it wos thrown.

:

r:
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€ N. A rectangular yard is to be fenced in rvith
the yard be in order to ma-ximize thc area

80m
of the

of fence. What must
fieldl

''' -., ead*w:tu4i4:!E;aas#***'\
:

the dimensions of j

x: width of the yard; 4O - x: Ienqth af the rd g

A(x): area of the yard. A(x) = -* + 4Ox

The oertex the parabola ting A(x) ho.s the coord.instes V(20, 4OO).

€ffi- Noncy throws a ball toward a basket located 3.2 m off the
ground. The ball's trajectory is represented on the right.
ml 1The rule associated with this traiectory is:y: -O qk - 6)2 + 3.6.
Nancy throws the ball at a distance of 3 m from the basket.
From what height did Nancy throw the balll

98, = 3.2O: xs = 7; xw = 4: 9N = 2

The boJl is thrown from a height <>f Z m.

€S- Durlng a rennis march, Karen hits the ball to Alex.
The trajectory of the ball is represenred in thc
Cartesian plane by a parabola with its vertex over
the net. The "qruiion of the trajectory is:

f(x) : -0.t(" - 312 +- 1.2.

The ball is hit by Karen at a height of 0.3 m and
reaches Alex at a height of 0.8 m on itr descent. Hou,
far is Alex from the net if the vertex of the ball's
tra.iectory is clirectly over the netl

The yard must be in the shape a squcrre with 2O m sides.

xe = 5; xv = 3; xA- xv = 2. Alex is located 2 m from the net.

S ffi " n kangaroo makes t\^,o consecutive
jumps. The trajet'tory is represented by
two portions of parabolas associated with
the functions / and g.
Tll'l'he rule associated with the second jump
is $x) : -0.25(x - 6.+72 + 7.56. What is
the rule associated with the first jump if
the kangaroo jumped trvice as high on 

'tn"
first jump as the second jump? (The
variables x andy are expressed in metres.)

The zeros of g are 3.2 ind 9.6.

Vertex of the 7st parabola: V(7.6. 5.12); f(x) = -2(x - l.6F + 5.12.
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