Algebra Revision 2.1 & 2.2

Section 2.1 Quadratic equations

[Example 1 :}

Use factors tosolve (i) x> =5x-6=0 (i) y* = Sy=0 (iii) 4/ -100=0
() X.Gx-L-=o QUADRATIC
[X-be+S)=°
X=6 | X=-5
(i) ;(g_s)-_o H.c.F
?: (v) I ‘a =S
(i W -loo=0 D#.2 Squaes

(2‘, -lo)(llf -,'Io)vo
t= S , t=-5

{ Example2 )}

3

T (Note: It is not always obvious that we are dealing with an

equation of the form ax® + bx + ¢ = 0.)

Solve x —6 =

multiply by x
X~ bx=7%
X“Lx-3=0

FACTOR method won't work

X= -ﬂ&j—aﬂq OEY = 4yt (20712
200
y»

i

—

-—
-

> 32283
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Aside

Method!
(D FATORST

(D Sorve

on
4t* = loo
£t =29

=t =%¢

Multiply by LCM

P OX+*bX4c=0
X= -bifbr-tac
a0
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(Example 3 )

Solve x*+ x*—6=0 for x € R.

b w=X"
ul + M-Lﬁo

(4 +3 )4 -2)=0

u=-3% ™
Xsz -1 Xt: 1
X= J-3 X"’\Y’L
B
(Example4 )

Solve 2x+3/x =95 for xER.

3dx = 5-2x
(35) = (5 -2)"
9y = 25 -20%+4x*

Yx*-29x+ 26 =0

(x -1 4x-15)=°
Y= 1| X= %y

November 22, 2012

Aside

Substitufion
haet ool

Aside

oIS elede Surel
-quwl

e Solve
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Section 2.1 Quadratic equations

2. Use the quadratic formula to solve each of the following, giving your answers correct to

one place of decimals:

(a) () 22 —2x — 2 =0

a- | X= +21])Cay-4 OxD 2t e
b="1 - 2 2-
e~ "2
=218 L 1183
—
X= | +J53 X =133
=37 = -0

3. Use the quadratic formula to solve each of the following, leaving your answers in

surd form:

(a) () 3x2+4x —5=0

a= 3 <
Xz -yt J@y- 4 WD) - -4t e

b= 4 N
2D [
c= %
= 42536 - -4t2snm
A [
= ’l’*ﬁ
3T 3
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4. Solve the following equations:

@ () 5L +2=4

WP tx+ 6= 12
X—Z—SX -)-(D—co

(X - L) x+1)=°
X= G ) X =-|

5. By finding a suitable substitution, solve each of the following:

4\? 4
c) [y += _9(,+_)+20:0
()() y) YTy

3 X'-9x 420 =°

fek x= ‘34%’7 (¢ = ENX - ¢)=°
Sub back X= g l =
Y
5= %1 71 L/— T '7,“‘ CL‘?
multiply by y multiply by y
5?¢‘}2+‘I’ ({'?:‘17*'(('
v‘l__g +4=0 - =
(9_({7)(?_”:0 g-—q’\; +4¢=0
$= k|4 Cg--2) ==
Vr:fﬂ ‘ 4 -1

November 22, 2012
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10. The graphs of the functions
fix)=2x? —3x — 2 and g(x) = A + 3
—— e

are drawn as shown. Using the graphs,
estimate the solutions of the following

equations
(a) f(x) =0
(b) g(x) =0

() flx) = g(x).

5

November 22, 2012

(O X=-0S ot X=1

(&) x=-b3

() X~

-06 ok = 2.4

Section 2.2 Nature of quadratic roots

{ Example1 )

Evaluate the discriminant of each of the following, stating whether the equation has

(i) two distinct real roots (i) two identical real roots (iii) no real roots.

(a) 3 +5x - 1=0
() 2+ 8 +9=0

A= 65-46)ED

= 1;4‘7—-3‘7'70

(b) 492 + 425 +9=0
(d) 22 +7x+4=0

‘ A = (425-4(4)9)

=0
2 Real 2 identical
Ayeeer) || A
1@“?":}2 "%'32 .
=-¢ <o =17 >o
no Real

2 real
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( Example 2 )

Find thc valucs of X so that —8 + Ax — 2x® = 0 has cqual roots.

()~ 4 (-9)(-2) = °

KP- ty=o
K™= bY
=19

(Example 3 )

Given the equation px*+ (p + g)x + ¢ = 0.
@ Show that the roots are real for all values ol p and g € R.
11) Show that the roots are rational.
(ii1) Hence find
(a) the roots, in terms of p and ¢
(b) the factors, in terms of p and ¢.

p+(ptagx+9g=0—a=p,b=(p+tg)c=gq.
(¥
A= @47 -4 (p)(3)
= pirapg e -py

= - 2pqt9]

o (p -2)p - )=

November 22, 2012

Aside

A=o

7 61\.-4 ﬂnv\‘i

A=b* dac

Aside
> o
I #osks Rek

A=b"-Yac

(ana M°~)2 ZO
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(Example 3 )

Given the equation px* + (p + g)x + ¢ = 0.
(i) Show that the roots are real for all values of p and g € R.
Show that the roots are rational.
i) Hence find
(a) the roots, in terms of p and ¢
(b) the factors, in terms of p and ¢.

pet+(ptq@x+q=0—a=pb=(p+g)c=q.

A=0-9" > Rakiond oot

pxt 4—(P+7,)x+7,=0

Factors: (PX -+ 1Y)§ T l).:o

Roots are X = ‘% X= -

November 22, 2012

Aside

Roots are

Rational if
they can be

written as
a fraction

of 2 integers

this would happen
if A = perfect

Square



