
-

*3 Find the zeros of the following quadratic functions.
t . 121. Jlxl:71*-!l - B
\ /l

2. f(*l :2(x * 1)2 - lO
3. f(xl : *2(x + 312

4. f(x| :3(x - i )2 + o

*} flr) : -7(x - 3)2

S3 flx) :3(x - 1)2 + 6

1- .lt and 1+ .tE

-! .,'.d !22

no zeros

K* Find the zeros of the follor.ving functions.

*} flx) : -4(x + z)z + rc -!;r,43 t_,yb\
{} flx) :2(x + l)2 - t0 -I-{5 ond -7+J5d}

f(x) : )t* + 3)z -
f(x): (x - 112 - I
f(xl :3(x * 2l? *

-5 and -7

v7

€RBS! *

f(xl : -{x +- r}2 -1

Consider the quadratic function f(xl : a(x - hl? + k.

a] If a > 0, indicate the number of zeros when
1. k>0. none ) L - 

(\ onlv one 3. i? < 0. two zeros

*3 \f a < 0, indicate the number of zeros rvhen

1. ft > 0. ttpo zeros ) t -n onlyone 3. k< 0. none

7

FINIDING THE ZEROS - STANDARD FORM

The rrun':1,1'v,'f ss'3'sro, of the quadratic function flxl: a(x - h\2 + k depends on the "ig* of -!.'u

-!- > 0: There are n!'{l zeros xj and xr.
LI

-k - 0: There is *r:h, *r:{: :{*rr'} or the two
Ll

zeros xj and x, are equal

rc
I x - xa:h ,l-l- I r

*k a 0:There are no zeros.
LI

Note that the function has *{} zeros when
and L har-e the same sign.

f?l :2(x - 1)z
a:2;h:1;k:A;

I
^l - ^? - r

The only zero is l.

Ex.: f(x) : 2(x - 1)2 + 8

a:2ih:l;k:8;-h:-4
There is no zero ,ir,."1! a o.

-k
a

Ex.: /(x) :2(x * 1)2 - g

a:7;h:l;k:-8;-k:4
x\: I - vq: -l and *i:, * t/4 :3
The zeros are -1 and 3.

1-17 .,ndT+J7
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v{r, 4}

ss Graph the following parabolas.

*3 y: *{x-I)2++

c] t:-)lx+2\2

Consider the function f(x\ : -2\x

t:|k-3)2+t

- 1)2 + 2 represented on the right.
domJ=P

v:L&*3}2- 2-2

x) What is the domain ofl?

*3 What is the range of/? ranf=l-*,21

<; What are the zeros ol f? Oand2

d} What is the y-intercept of f?

*] What is the sign of/? f(x) < O if x € l*, Ol U [2, +n[

f(x) > O if x €. {O, 2l

Complete the study of the variation of f
1. /is increasing over -lo, rJ 7. f is decreasing 6vs1 [r, +-[

f;

S) 1 . Does function /reach a maximum?

2. Does function/reach a minimum?

W* Cc,nsider the function flx\ : )t" + 1)z * Z represented on the right.

Find

si

2. ranf.

of f. -3 and I 2. the Y-intercePt of /

f is decreasing ooer la, -ll.

*3 the minimum off. minf=-2

v

if yes, what is it?

[-2, +*[

-1.5

f(x) > O ooerf*, -31U [1., +-[; f(x) < O ouer t-3, 1]

the variation of /. f is increasing ouer [-1, +n[.

Yes:moxf=2

1. domf,

1. the zeros

the sign of/.
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ffi* Fit d the domain and range of the following functions.

F

l-

b-

lF

lr-'

ld

E

ts
ts
5-

E

ts

lF

F-

5

E

F

Yts

lF.

IF

Ilf

rts
d

Il.,

I4

lr-

S* Determine the zeros of the functiotly - *2(x - 3)2 + 18. Oand6

€ ffi- What is the y-intercept of the function ! : -Zlx - 3)2 + I Z -77

S S- The sign of the quadratic function f(xl : alx - hlz * fr depends on the signs af a and le.

Indicate, in each of the 6 follolving cases, the intervals where f(*l > 0 and ftx\ <0.

k<0 le: 0 k> 0

a) 0
f(x) > O if x el <., xl[U] x2, +n[

I

hx
fk) > a t/r e R\/h/

x

f(x) > 0, Vx e U{

fk)<Aifxelx,x2[

a10
l*\ X;\

f!;:
li,

f(x)<O,VxeR

h

f{x)<OiJxeR\fhJ f(x)> Oif xelx,x"[
f(x) < O if x el +, x1[u] xr, +*[

R R* Determine, in each case, the values of x for rt'hich

*] fl*) : -Zlx +- i)2 + 5

domf=R;ranf=l-*,51

1, /(x) > 0. 2. f(xl > 0.

*] /(x) :7 {x - I)2 * Z

i. fk)> O if xe l*,O[u]2, +r[

2. fk) > O if xel*,Olu[2, +*[

3. fk)<oifxelo,2[
4. fk)<Aifxe[0,2]

$lK* Determine the values of x for which v :
x el-r, -21U [4, +-[

*3 f(x) :1t* - r\2 - z

domf=R;ranf=[-2,+T[

3. flx) < 0. 4. /(x) < 0.

*} f(x):-4(x-3)2+tti
l. fk)>Oifx€1L,5[
Z.

3.

4.

f(x)>Oifxe[1,5]
f(x) < O if x e l-, 7 [u] 5, r-[
.f(x,) < O if x e l*, 7l U] [5, +*[

3(x - I\2 - Zl is positive.

F

IF

Ig

l-

Fr-

ts
l-t

It

b-r

lF

lrr-

S #- Study the variation of the follor,ving functions.

*}flx) :3(x-I\2-2 h:
f is decreasing ouer l-r, 11.

f\xl:-2(x*i)2+1
f is increasing ouer l-r, -11.

f is increasing ouer [7. +x[. f is decreasing ouer {-7, +'.1.

€ S- D"t"rmine the interval over which the function f(x| : ?(x i 4)7 + 2 is increasing. {-4, +-[

€ S* Determine the values c,f x fc,r rvhich the function y : -3 (x f 1 )2 + t 2 is increasing.
x el--, -11
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S F" It each of the following cases,

minimum and determine it.

*] flx) : -2(x - 3)2 - t
A msximum: mo.x f ='1

-t
,h

indicate whether the function reaches a maximum or a

k: f(xl : f,t* + tl2 - z

A minimum: min f = -2

(maximum or minimum) of flx) :3(x - \\2 - q
Find the extrema and its nature

A minimum; -4
Kffi-

€m- of the parabola with equation y - lx - 1)7?What is the axis of symmetry
Thelinex=7

ffiS- pmd the values of x for which the function f(x) : -2{x - 1\2 - 4 is equal to -36'
-3 and 5

Finding the rule - Giuen the uertex and a point

The parabola on the right has the vertexV{l, -2) and passes through the point P(3, 4)'

The quadratic function represented by this parabola has the rule:

! : a(x - h\2 + k (standard form).

Use the following procedure to determine the ruie.

1 , Identifl lt and k. h=7;k---2
Z. Determine a knowing that the point P(3, 4) verifies the function's ruie.

Wehaue: 9=o(x-lF-2
4=s(3-lF-2
4--4a-2

3. What is the rule of this function? v=$t*-lF-2

FINDING THE RUTE - GIUEN THE UERTEX AND A POINT

1 . Identify h and le.

2. Find a after replacing x
rule by the coordinates
point P.

3. Deduce the rule.

and y in the
of the given

h:-l,L:8
!:a(x+l)2+8

-4:a(3+l)2+8*4-l6a+8
A:i

v:*(x* l)r+B-4

v{_1,8}
-^

l\/Lt\tl

7.

P(3, -4)

!:a\x*h)2+k

# $ * Det"rmine the equation of theparabola with

*! v(-1, 4) and P(2, -2\ v = -6k + 7)2 + q

c] V(2, 0) and P(1, 4) Y = 4(x - 2F
e3} V(0,0) and P(-1 ,2\ Y

=i*-t

vertex V and passing through the given point P

=2f

98 ChqPtel 3 Polynomial functions
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2€- A parabola with vertex V(3, 16) has a y-intercept equal to 7. What is the y-coordinate of the
point A on the parabola whose x-coordinate is 5?

= - (x * 3f + 76; A(5, 72). The rdinate af point A is 12.

'B€E€- A parabola with vertexV(3, 8) passes through the pointA(0, -10).What are the points on this
parabola whose y-coordinates are equal to 6?
9 = -2(x - 3f + 8; Pr(2, 6) and P2e, 6)

€S- What are the zeros of the parabola r,l'hose vertex is V{*1, t2) ancl passes through the point
A(2, -15)?
y = -3(x + LF + 72. The zeros are -3 qnd 7.

€S- A parabola rvith vertexV(6, 10) passes through the point P{10, 6). What is the initial value of
this function?

f{4 = }t* - 6F + 70; f(o) = 1. The initiot uatue is equat to 1.

RS* During a competition, a diver enters the -,vater-

2 seconds after jumping from the diving board and
reaches a maximum depth of 9 m. The portion of the
parabola on the right represents the dil'er's trajectory.
If the diver remains underwater for 6 seconds,
determine the height of the diving board.
f(*) --_JI:E:22!QI= t6 _
The diuing board is at a height "f 16 -.

Height
{m}

I Tlme (sl

.rursH S - At its purchase, a share is worth $6. We obsen e that the function J which gives the value y of
the share as a function of the time x in months since its purchase,-is a quad"ratic function. ihe
share reaches a maximum value of $8 sir months after ils purchase. What is the rralue of this
share 9 months after its purchase?

*ffi- y" have represented on the right the trajectory of two 
He

fireworks launched at the same time. {r

The rule h : -2(t - 4\z + 100 gives the height h, in metres,
as a function of the elapsed time, in seconds, since they were
launched. Knowing that firework A explodes at a height of
92 m and that fireu,ork B explodes 1 second later, determine
at rvhat height firer,vork B explodes at.
Firework A explodes 6 seconds after its launch.

Firework B explodes 7 seconds after its launch at a height of 82 m.

fH = *t* - 6)2 + 8; JQ) = 7.5. The share is worth g7.so"
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