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Find the values of k for which the quadratic function

f(x) 1+l — k + 2) has real roots.
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|SET NOTATlONl [ INTERVAL NOTATION
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AY  Find the discriminant for the quadratic function x2 + 8x + 15.
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1") Write down the number of real solutions to the equation x? +8x + 15 =0.
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Write down, interms of k, the discriminant of x2 + 8x + 4k. Q) hoc [ Gl— 6K
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Hence find the values of @hich the equation x? + &x + 4k =0 has two real and distinct ®

solutions.
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Solve the inequality ey <2.
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Solve theinequality (x +2)2 >5.
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Notes

Discriminants

What is a discriminant?

s Thedizcrirminant is the part of the quadratic formula that is under the square root sign b2 = dac

* [tis sometimes dencted by the Greek letter 4 (capital delta)

How does the discriminant affect graphs and roots?

There are three options forthe outcome of the discriminant:

s |fb?=4ac >0 the quadratic crosses the x-axis twice meaning there are two distinetreal roots

e If BT = dqc =0 the guadratic touches the x-axis once meaning there is one real root (also called

repeated roots)

s |If b*=4dac <0 the guadratic does not cross the x-axis meaning there are no real rects

IF H—4ac >0
A

IF b—4ac =0
A

, ya:ﬂ ;; ’ 4

TWO DISTINCT

REAL ROOTS
IF §—4ac <0
N
5 X
a»0

X
a>0

ONE REAL ROOT

(REPEATED ROOTS)

NO REAL ROOTS




Discriminant and inequalities

+ Youneedtobe able to setup and solve equaticns and inequalities (often guadratic) arising from the
discriminant

= Sketch the gquadratic and decide whether you're locking above or below zero to write your solutions

carractly
ORIGINAL
. QUADRATIC
|
kx? + 3kx — 2k =0 B x
HAS REAL, DISTINCT ROOTS,
THEN “b—4ac>0"
(3K - 4(k)-2K1>0
Qk*+8k*>0
INEQUALITY
ARISING FROM

THE DISCRIMINANT




Linear Inequalities

What are linear inequalities?

Linearinequalities are similar to equations but answers take arange of values

Linearmeans there willbe no terms other than degree 1
o no squared terms or higher powers, no fracticnal or negative powers

Inequalities use the symbols following symbols

[o]

[s]

[o]

[o]

Inequalities can be represented in many ways using number lines, set notation and interval notation

> Greaterthane.g.5 > 3
<lessthane.g.—8 <7
> Greaterthanorequalto

<lessthanorequalto

SET NOTATION

-4 <x<9

INTERVAL NOTATION

{x:x2—41 N {x: x<9}

(4,9

NUMBER LINE




Number line diagrams
» Number line diagrams are made up from circles andlines set above a numberline

o Afilled-in circle or empty circle above a number denotes whether the numberis included or not
= filledinfor the greater/less than orequalto symbols £ 2

= empty forthe greater/lessthansymbols < >

o Arrows show the range of values that are allowed

3x+23M < (o LINEAR, NO x2,x,etc

3x>9
x=3
NUMBER LINE
*— > ® <>
| 0< >

#Fsave myexams

Setnotation
» Setnotationisaformal way of writing arange of values
» Use of curly brackets{}
» Intersection 1 and unionu maybe used

+ Notto be confusedwithinterval notation

SET NOTATION

A FORMAL WAY
x>9 —> {x: x>0} OF WRITING A
RANGE OF VALUES




Skills for solving linear inequalities
« representing and interpreting inequalities displayed on a numberline

« writing and interpreting set notation
o eg{x:x>1N{x:x<7}isthesameasl<x<7

+ writing and interpreting interval notation
o eg[-4,6)isthesameas-4<x<6

How do | solve linearinequalities?
« Treattheinequality as an equationand solve
o avoid multiplying or dividing by a negative
o ifunavoidable, “flip” the inequality signso <—>,2— < etc

o trytorearrange to make the x term positive

8—3x > 5x—4 AVOID MULTIPLYING OR
ey DIVIDING BY A NEGATIVE

8+ 4 > 5x +3x
REARRANGE TO MAKE
8x <12 x POSITIVE

XS%




Worked example

? Given that {x :x > 0}, solve the simultaneous inequalities

® 19-2y>5and9<x+5, giving your answer in set notation.

0-2x25 SOLVE EACH INEQUALITY
19-522x SEPARATELY, DEALING WITH
NEGATIVES CAREFULLY

2x <14
X</
DS x<T7 = _/E’THE QUESTION SAID "x>0"
Q< x+b
x>4
DRAW A QUICK DIAGRAM

P ® TO SEE WHERE ANSWERS
i ' ' COINCIDE (OVERLAP)

0 4 7
4<xg7

{x:x>4} N {x: x<7}

FINAL ANSWER IN
SET NOTATION




Quadratic Inequalities

Guadranic inequalities
= Simiartoquadratic equarions guadratic inequallties Just mean there |s a range of values that satlsty
e solton
= Skerching a guadratic graph s essentlal

‘Canirwahe the discriminant or applications in mechanics and statlstic

2x* =3u—=2=0 =

"
A0 >
-2

How do | solve guadratic Inequalitles?
= STEP1: Rearrange tha inegualty into quadratic form with a positive squared term
o axtebx+ca0i> < 5002

= STEF 2:Find the reots of the guadratic aguatkon
& Snlveaxﬂfbxm:ﬂtngetmardxzmere:n £ X3

s STEF 3: Sketcha grapnof the guedratic and label the roots
@ A& The sguared tenm s positive itwil be U shapead

» STEP & ldentify the reglon that satishas the naquality
o Forax®+ b+ ¢ 0 you want the reglon above the x-zds
= Thesoltlon|sx <X orx s Xz
o Forax?+bx+c < 0 youwant the reglon bslow the x-axs
» Thesoltlon|sx»xjandx < xx
= Thisls more Commony wiltlen es6 < X < Xz
= & awold multplying or dividing by anegathe numier
Ifunevaoldanle, "Mip” the inegqualty signso € — 5,2 —<,a1c

@ avold multiplying or dividing Dy a variable {x) that could De negative
imultizlying or dividing by x* guaranieas poshivity junless X could be O but this can create exira,

Irvalld solutons)

@ g0 reaTangs o make the 2 team posihiveBe careful:

AVDID NEGATIVESI

_ _ MAKE THE w
S—Sxig 7+ du—Ex? TERM POSTIVE
3t - du—-20
2--10 < X 2+10

3 3



Worked example

’- Find the set of values for which 3x° + 2x — 6 = x* + 4 = 2

® giving your answer in set notation.

3 Zu=B-x"=dx +2 >0

20— 2 —4 2 D REARRANGE TO
QUADRATIC FORM

2xf—un—-21=0
wW-x—2 >0
ix=21x+101>0

h

CRUCIAL: SKETCH
THE GRAFH TOD
SEE “WHERE THE
SOLUTIONS  ARE

e ="

®e=1 QR x=2

lwime—q4l I ix: =21

FIMAL AMSWER [N
SET MOTATION




