SIGN OF A QUADRATIC FUNCTION — GRAPHICAL METHOD

To determine the sign of the quadratic function flx) = x2 + x — 6,

1. we determine the zeros of the function which are then placed on
a number line.

2. we draw a sketch of the parabola taking into account its opening ™ s
which depends on the sign of a. 3N s x
3. we deduce the sign of the function. e

fix) = 0 if x €]-, —3] U [2, +[. fix) < 0 if x €[-3, 2].

Determine the sign of the following quadratic functions.
§§ f(x) L XZ 4+ 2x — 15 fix) = 0 if x €]~00, = 5] U [3, +oo[; f(x) < O, if x <[-5, 3]
fod = 0% e[% z}; f(x) < O if x e_f-%’ 3} U2, +x[

b) flx)=-2x2+ 7x — 6 2
¢ fix) =x2 -2+ 1 f(x)=0,¥ xeR
d) filx)=-4x2+4x—1_f)=0,YxcR

Determine the domain and range of the following functions.
a) fix)=-x>+4x+5 Dom f =R; ran f = J~x<, 9]

W Al = L2 15 DO = Reamny = 16, fos]

Stﬁay the variation of the following functions.
.~ T 17 : P Vg
a) flx)=02 —~x—86 f"fXEJ ’ amnd.fe dxl ’+[

2| 2
i i es] _3: E 20
B o flyes =Pyt e Bt ] 12 'fx%- F 4} il 'fx{’!’ i {

g
. Zand 3
7. What are the zeros of the functiony = —3x2 + 11x — 6?_3 "

@. Find the values of x for which flx) = x? + 5x — 14 is positive. oo, =71V [2, +oo]

w . What is the range of the function flx) = —x? + 2x + 157 Ran f = ]-cc, 16]

1

« What is the y-intercept of y = 3x? — 2x + 57 5

1 1. Find the extrema and its nature (maximum or minimum) for R
A maximum; 4

T2. What is the equation of the axis of symmetry for the parabola y = -2x2 + 5x — 3?

The line with equation x = %

« For what values of x is the function flx) = 2x*> — x — 6 decreasing?
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Consider the quadratic function flx) = 2x? — 7x + 3.

a) What is the value of parameter a? a=2
; L x;=Landx, =3
b) Determine the zeros x, and x, of the function. _ "1 ~ 2 2
<) The factored form of the quadratic function is flx) = a (x — x;) (x — %l

. =2(x-1)x-3
Determine the factored form of flx) = 2x? — 7x + 3. ¥ (x ZJ(x )

d} Expand the factored form to get back to the general form.
2(x-L)x-3) =(2x-D(x-3) =2x2-7x + 3

QUADRATIC FUNCTION — FACTORED FORM

* Given the general form of a quadratic function fix) = ax? + bx + ¢ with zeros x, and x,.

The factored form of the quadratic function is:

flx) = alx — x)(x — x,)

Ex.: — flx) = -2x? + 5x — 3 yields the zeros: x; = % andy — |

The factored form of fis f(x) - —2<x — —;—) {x — 1).

— flx) = 4x* — 12x + 9 yields only one zero or two equal zeros: x, = x, = %

The factored form of f is flx) = 4(@( - %)(x i _;_) it 4<x - %)2

T . In each of the following cases, determine the factored form of the function.

= T
a) fle} =338 = 5x =~ 2 fx) = 3[" i EJ(X 2)

f(x) = 2(,( & %\I(x +2)

b) fix)=2x*+7x+ 6

¢) fix) =« —8x+ 15 f(x) = (x - 3)(x - 5)
f(x) = —Z[Ix - %:(x +1)

dl fxle=-242 + 24 3

=4](/ _ 1Y
&) fi)=d?—dxt1_ 0" H*" %)
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