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In this unit the students wil| pe abl
@) Define a quadratic equation, -

QUADRATIC
EQUATIONS

@ Solve a quadratic equation in one variable by

@
L]
)]

)]

&

&)
&)
(]

o Factorization
©  Completing square method

Use method of completin
. B square to derive the :
Use the quadratic formula to solve quadratic qu:;:f:'“ formula,

Solve equations, reducible to quadratic form, of the —
: Toax'+

+c =0,

Solve the equations of the type: ap(x)+ b =p
] Plxy

Solve reciprocal equations of the type a[_ﬁ + -—1—]+b[ P ] 0
- t—l+e=0.
. ‘ ; x x
Solve exponential equations in which the variables oceur in exponents

Solve equations of the type (x+a)(x+ b)(x+e)x+d)=k where a+b=c+d
Solve equations of the type: L

9 Jax+b=cx+d.
o Jrta+Jxsb=yr+o.

o J.\:’ +px+m+\fx3+p,\-+n=q_

l\x_.. 20 ] Linear term
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Unit 1 Quadrotic E

=
Balls, Arrows, Missiles

When you throw a ball {or shoot an arroW, firea missile

or throw a stone) it goes up into the air, slowing as it
down again faster and faster ...

and Stones

travels, then comes

__and a Quadratic Equation tells you its position at all

times!

Quadratic Eguations are useful in many other arcas:
ecting telescope OF @

For a parabolic mirror, & refl
satellite dish, the shape is de

equation.

fined by a quadratic

Quadratic equations are also needed when studying

lenses and curved mirrors.
Many questions involving
need quadratic equations.

Quadratic equation
A quadratic equation in one variable is an equat

ax’ +by +e=0, wherea, b, and ¢, are real numbers anda=0.
-::ET!_I i) ;L:_
The name Quadratic comes
from"quad"meaning square
because the highest power
ofthe variableis 2.

time, distance and speed

the form

jon that can be written in

this makes it Quudratic

el
578 - 3x+3=0

jons include
¥ +2x=0, and ¥ =3x+l

Examples of quadratic equat
P +x+l=0, 2x* =3=0,

Solution of quadratic equations
variable for which the given equation is true are called solution ot
setof all solutions is called solution

roots

15l

x=3andx=-3, hencex=3and
g=0and {3,-3} isthesolution

Allthose values of the
ofthe equation, and the
For example, the quadratic equation ¥ —9=0istruconly for
y=—3 are the solutions Or roots of the quadratic equation X -

set.

We may solve quadratic
(a) by factorization

(b) by completing the square

(¢} by quadratic formula

equations by the following methods.

Mathematics X

Unit T Quadratic Equmigns . .
i n by Factorizati
uy faetlorivation tr ifs

A quadratic equatj '
Sy quation car e
is illustrated in th 1 casily be solved by splitting it i
efollowin y sphitting it in fa ;
gexamples: ctors. The factorization meth
: od

-‘. L |n S ¥ W on on
ﬂl i,
E a quadrat'ic cqua'!lol‘l ||.h fa(]l Zall

Solve each i
ach quadratic equation b
. r f |
(i) 2 +2¢~11= ? am@l@(:hmk SRR
| (i) 128 =(+]
LA

Solution ' >
(i) Start by writi
¥ wnting the equation iff the 3 *+hr+e=0
23+ 2x-11=1 i .
¥ , given cquation
e 6: IEl]:l subtract 1 from cach side
= divide each s f
(x+3)x-2)=0 facior ) i i
x+3=0 i
» ar x-2=0 Zero-product properiy
or x=2 solve

These soluti
ion can be checked by substituting them in the given equation

-3y +2(-3)-11 =1 2027 +2(2)-11 = 1

(i) Wri Ry wsa i
rite the equation in the form at* + bt+¢=0
e B
ot 12t = t+1 given equation
: 4 -1=0 subtract 1 and |
(3t=1)dt+1)=0 lactorize
t-1=0 or 4t+1=0 zero-product property
) -1 .
t = 3 or t= 1 solve

To check these solutions, substitute them into the given equation.
(& Try This gy '|

? 2
S 0 gl a-a Sobe the following eqations
3 3 4 4 {i}.a".-?a-ﬁ:{}
4- 4 33 {ii). 6p"+ Tp-20=0
— == (ime) == (true) Y—
3 3 4 4

smFORISAIER - &




- - . Unit 1 Quadratic Equations
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from 3 m above the ground with a velocity of 14 m/s. When

A ball is thrown straight up,
does it hit the ground?
Solution
We can work out its height by adding up these three things:
The height Sarts 81 3 M oo i 3
cond {14 MYS): <itiimmmmisiinsinssmmsisssivssinns 14t

It travels upwards at 14 meters per s¢

Gravity pulls it down, changing its position by abour 5 m per second squared: ...—S¢

! . ?ﬂgﬂ?
Add them up and the height i'a:at any time / is: 30 G i Al
h=3+ 14t- 5t
And the ball will hit the ground when the height is zero:

34 14t-5C=0 H

Or 50— 14t-3=0

Which is a quadratic equation.

Let us solve it ...
Replace the middle term with—15 and | i

ie SC—15t+t-3=0 :
Si(t—3)+ 1(t-3)=0 o # idi
(St+1)(t—3)=0 -
And the two solutions are:
St+1=0ort-3=0 .
t=—02 or t=3 ;
The "t =— 0.2" is a negative time which is
impossible in our case.
The "t= 3" is the answer we want: | -

|
[ |
| ]

——
|

=

o 4| |
e L S S
1 s |

The ball hits the ground after 3 seconds!

=

(0,3)says whent=0(at the é.lan) the ball isat3 m. '
(3,0) says that at 3 seconds the ball is at ground level.

Study Tip

The examples in the text are carefully chosen to prepare you for success with the exercise sets.
Study the step-by-step solutions of the examples, noting the substitutions and explanations. The
time you spend studying the examples will save your valuable time when you do your homework.

Unit 1 Quadraric Equations .

M e

Some quadray : - s |
; € equations : i
sul'fmm‘by factorization, 41 not easily factorized and hence it is not easy to find their

For example, 1 i
: » e quadratic equation »* 4+ fy =
equation can be sojyeq by coipleli:gxthtzg

=-¢ cannot be easily f: 1 i
e ¥ factorized. Such quadratic

1 Try This

(i).

What must be added toobtaina perfect square? (i ¥=3v (i) g’ -4

L IR o4

Write the quadratic equation in its standard form.

(i). Divide both sides of the equation by the co-efficient of x'ifitis other than 1.
(iii). Shift the constant term to the right-hand side of the equation.
(iv). Squarehalfthe co-efficient of xand add the square to both sides.

™)

Write the left-hand side of the equation as a perfect square and simplify the
right-hand side.

(vi). Take square root of both sides of the equation and solve the resulting equation to

find the solutions of the equation.




I . = Unit 1 DQuadratic Equations s
I nit Q'-'ﬂdrum E ;
: quations . .

B Using the quadratic formula,

De
C EJ Complering the squarc.
A Solve each equation Solie fhesap e .2
- I quation 3y — /gy _
G By #9=0 Solution i ged G
— Solution Leta=3, | . '
SR 3b=—Gande= Use an onl
Aut Start by writing the equation in the form x4~ + kv = d. ; 'm-::i e To sohlc":;:“lz‘l':::‘z‘i'ng
o V=S 0=0 given equation X= :E—Llﬂ i guadm;ic equations step
A v -Sr=-9 <ubtract 9 from each side 1L3F Avoid Errors 2a quadratic formula D
ev . 7 1.I: " ,i: | When completing the - ~(=6) %[ (~6)'- 00 X =Oc+g=
i R = )+ aclc ol = — = by n e R a1 VAN 5 :
c V-8t 16=-9+16 add 2) S\ o :‘;I::; :I‘;:‘t‘lt;‘:"“m“‘“m" 2(3) - substitute for a. b and ¢
K (x-4y=7 the perfect square o the coeflicientofx’is | - 612 @ Try This —
: r—— SqUATE 101 PrOpErty e vou nddt'l_wlcnu (b2 1o =T 6 simplify Solve
:; x=4 =7 add 4 1o cach side t;::in;'dcs ofthe 2 ’ :;i):i 4x; +3x-2=0
4 , . r=|+ i), O - 42¢+ 49 =0
| ‘ i
I 5 Quadratic formula B B ()55 =100+ 1320
1— The general form of quadratic equation is av + by + ¢ = 0. where a, b and ¢ are real numbers ' o o
and “a” is not equal to zero. By using completing the square method we can derive the A company is making frames as part of a new product th ;
| quadratic formula for the solution of all quadratic equations. cutout of a piece of steel. To keep the weight d P e, are launching. The frame will be
| ; ofthe frame hasto b lown, the final area shouldbe 28 eny’ s
i 2 i _ obe 11 emby 6 cm. What sh . 28 cm’, The inside
o +by+c=0 should the width x of the metal be?
I avt+bhr=-c shift the constant term to the right of the equation Solution . Area of steel before cutting:
I ; ¢ ; i . Area=(11+2x) % (6 + 2x) om® =4 + Hx+66cm? 1 A:fg..\_ |
| e divide all terms of both sides by a. Area of stfci after cutting out the 11 x 6 middle; | S | i
i Y g_ma=¢f"+34x+56_65?412+341, " ‘
Add {—] =—— (o hoth sides ol the eqrtion, "mﬂ}he area equals 28 cm”, h = A i
2a 4a° 4y + 34y =28, . ] |
v 5 - |l|
: : R T 1 O
-.'-;-l'—‘er.E‘_:_f__E > Or2v" 4 17x  14=0.Herea=2,b=17andc= 14 |
a  da a a e |
= [r+—b—J =2 —:‘iac y 2a ' i
2a 4a° - |
i - = |
b [ -dac b’ —4ac L (7)£J(7) -4@2)(-14) |
= T""g: + e =% = 2(2} ~aubstinane the valies ['/ |
= 4a 1<bt Jb-¥ |
b T —dan - —17£4/401 = 28
—_ r=——— . ——
e o Ao 22 ' 4|J 9.30r0.8
- x is about 9.3 or 0. i
—b+yb —4ac i i . b ; ; .
=  X= _b_-qi—— Which is the required quadratic formula. The negative value of v make no sensc. so the answer is:
= v =0.8 cm (approx.)

ey O ORIS AT E S TR ORISALER
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I . . Unit 1 Quadratic Equations . Unit 1 Quadratic TP . .
|
: i Soluti s
v+ Exercise L.1__ - Olution of equations reducible to quadratic fi
———— The following types of equations can quadratic form
. o any of the method il an be reduced to the quadratic form and can be solved by
.. Solve each of the foljoWing equations by factorization. Type : -
h & 2_4 ) Equation of the form ax® 4 py?
(), L+5x+d= | (ii). x—3)'= i +e=0.
i)l +36-10=0/ ). 6F-13x+5=0 W Solve 12x* ~114% 45 o
. }ﬁj _1)=4G+1) (vi). x(3x - 5) = (x - 6)(x — 7 Solution By making substitution y = 2 the equation becomes
} I
: i uations by completing the square. 12y" ~ Iy + 2 = 0, which i . g s
; SDh’Cfaﬂh of the foilafing s 3 FﬂClOl’iZﬂlion, 18 a quadratic equation in terms uf}x and can be solved b
(i). &+6x—40= (ii). x*=10x+11=0 Y
(i), 42+ 126 =0 (iv). 5~ 10x—840=0 - (r-2)@y-1=0 = —
e / i) +3)=5(x+2)-3 -2=00rdy-1=0 - Polynomial of
Cork o et E\fu Wit s xl = y:% - yt% ltin.‘.grcc fouris |
: tions by quadratic formula. called biguadratic
Solve each of the following equations by q To-find x, use-tho fact that . _ called bi llllth.IIdTIL, J
(). F-8x+15=0 . (il ¥-20-4=0 . 2 A
2_ Y
(i), 4¥*+3x=0 (ivh 3x(x—2)+1=0 w3 o P .
' ¥ x
), = S Tl 2
() G- 1764 12=0 Wik ZoSacn = = orems %
! Find all solutions to the following equations : y
(). F-81+7=0 (il 72+6x=x = ."_I‘::I:J;arx:i%
(). A +dr+1=0 ik x(x+10)=10(-10-x) o i s ,
! . ; \ The given equation 12x* ~11x% +2 = 0 has four solutions.

i. The equation (y + 13)(y + a) has no linear term. Find value ofa. _
The equation ax’+ 5x=3 has x= las a solution. What is the other solution? i Thus the solution set is { + Jg + l}
3.

What is the positive difference of the roots of ' — Ty 9 =07 2
Vernily i : , Type Equation of the form a p(x)+—l|() )::c,
. . i o(x
! & . 8
Verify the answers of Exercise 1.1 by using an online calculator. \ sofvezsi Vb
—— ¥ - I
2% e =y = Solution
5 : 4
Solve the following quadratic equation x* —8x+15 =0 by 2x+ ;. =9
(i) Factorization (ii) Completing square ; Multiplying both sides by x, we get _
Verify the answer by using an online calculator. L - 1(2.1‘-& i] _0y _ , o
e ; X ' 1

= 24° +4=9 .

SSSEOTEORISAER -
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b Unit 1 Quadratic Equations

2 4=0
=% 25" - 9x+ o
factorization
i in x and can be solved by
which is a quadratic equation in
(2x-1)(x-4)=0
Xx== or X=

> 1
i : ion set is {—-,é‘[.
Hence the solutions are E’ 4 and the solution 5

) x-1 x+3 13 .
gxample Bl Solve —+77=% WARNING @ -
x+ When you perform a substitution
o ; of variable, you must remember
-ir-l-+£—§'=12 to go back and to express _thc
x+3 x-1 6 ' answers in terms of the original

- 1 x+3 variable

Let y=X=L Then —=== -
x+ y x=

1

13
Therefore, the given equation reduces to ¥+ ; = e

Multiplying both sides by 6y, we get
6y’ —13y+6=0: which is a quadratic equation in terms of x and can

by factoring as follows:
(2y-3)@3r-2)=0
= 2y-3=0 or 3y-2=0

be Sﬂl;i-fcd

- or y=<
=' y= 3
3 -1 3
==, then —=—
£ k=320 s 2

2 x-1 2
='-,th —_—
3 . 3 o x+3 3
= Ix-3=2x+6
= x=9

v

Thus the solution set is {~11.9}.

Unit 1 Quadratjc

Equations : .
Type ~ ;' )

e Re{!-ipm(;a|e ;
= quation of the form: g 1
m: a| x hes +b("'+]]+c=0

I Examnte (W 1
! rﬂ Solve the following e X

quations,

(i) z[xul_]%,,[ IJ :

2 X4— ¥ . i

’ gl v @ B[Izq};"]qz("*l]ﬂ'?:ﬂ
Solution e

(i) The given equation ;
i +FJ_9[I+}‘)+14=0
' x

Let x+—=
¥ s square both sides x4+ 9 _ 1
x X +xz +2Ly’0r .].';'-l-;i.:yz_z

Therefore, the given equation reduces as fol]

A OWS;
2(y'=2)~9y+14=0
= 2-4-9p+14=0
L 2)*~9y+10=0
The equation can be factorized
S (2y-5)y-2)=0
5
& yz‘i or P=2
Now y:i e
’ p
1 35 =  x+—-=2
= X+—=— ¥
x 2 h
2 = r+1=2x
= 2x°+2=5x
or 2x* —4x-x+2=0 = ©=2r+l=0

= 2% —4;—_x+2=0
= 2x(x-2)-1(x-2)=0
=5 (x=2)2x-1)=0

" . 1
Given x=2 or x=

. l o ol 1
Hence the solutions are 2, 7 1 and L. The solution set 1 {-. > l}.




. ; Unit 1 Quadratic Equations

1
1 —— +29=G
(i) The given equation is 8( A z]—-‘ﬂ(x x]

2
1 A =ymtts-2=y
Let x-.-.-;zy . Then (x x] y =

Therefore, the given equation reduces to
8(° +2)-42y+29=0
8+ 16-42y+29=0
= 8y -42y+45=0
._or 8y -42y+30y+45=0 .
. 4y(2y —3)-15(2y—3)=0
= - (2y-3)4y-15=0
‘=  2p-3=0or 4y-15=0

3 < 3 _15
give y=g or y._?

. 5
1
3 =—
Now yp== | and y 2 .
| g | LS
1 3 | - e
= EES x 4
' -1 15
£=1 3 2
2 =4
or  2(x"-1)=3x or 4(x"-1)=15x
=  2x'-3x-2=0 = 4’ -15-4=0
(x-2) 2x+1)=0 -4 (4x+1)=0
(x-2)=0 or (2x+1)=0 (x—4) =0 (4x+1)=0
x=2 or x-——% x=4 or x=-_':1'

. ._ ‘ . 4
Hence the required solution set is 2, {2, Sl p

=

Unit 1 Quadraric

eqinrions y .

3 : uations by making the syh
. 1 €quations into quadratic = ? g
li Solve 4.2% _ 1024 4 ; ¢ql-lﬂtlansmtetmuf_y.
Solution /] =
O s [ R, |- o
We may write the given equation a5 1| ab &
x 2 2
: 4.2 1024 4 =g b
Let 2" = y. The above equation reduces to = .-

4y' 10y +4=¢ T
=7 2)"2—5)41-2:0
o= @-)(-2)=0
= 0 2y-1=0 or y=3-g

(Taking 2 comimon)

{ Factori=i 12)

gives J’-*-'i or y=2
= 2“:5]“ f_:‘r 2=
= =271 o 27 =9t
= x=-1 or x=]

- Thus the solution set is {mI,l}.

- ———_—
.! One-to-One Property of

I Examplo [E Solve the equation 22 + 2% = 10 |

- Exponential Functions
Solution
221—; +22-r= 10 ‘ [f bl’i Zbﬂ!
=  22.27422.277-10=0 then n=m
1
Let 2=y Then 27 =— L SRR . 3T
y
The above equation reduces to 3
4y+£—10=0
¥

= 4y1—10y+4=0 taking 2 common

=  2y'-5+2=0




——

I- - Unit 1 Quadratic Equations
= {Zy—l)(y42)==0 _
= 2y-1=0 or p-2=0

factorizing

: =2 g
== or ¥=
= y=s
; 1 w3
2i=— or 2=
= 2
_— 2]1_: 2-1 or 2;= 2|
= x=-1 or x=1
Thus the solution set is {~1.1}.

Equations of the form (x+a)(x #b)(x+c)(x+d)=k

Type
where a+bh=c+d
b Example (1B Solve {:c+l}(:r+3](x—-2)(x—-4)=24

1+ (-2)=3+(-4)

lution As . '
i the left side of the given equation,

S re-arranging the factors on
[(xH)(.t-Z)] [{x+3]{x-44)]= 24
(2 -x-2)(x —x-12)-24=0

we have

p— A
L

=
Let x*~x = y. The above equation becomes
{_}1-2}[)!-12)-24-——0
y 14y +24-24 =0
yi=14y=0
y(y-14)=0
= y=0 or y=14

y 4

if y=0,then x' ~x=0
= x(x-1)=0 i
gives x=0 or y=1.1f y=14, then x* —x=14

=x'-x-14=0 . _
e 4014 121356 1457 1457 1-451

l+J§§ lﬂfﬁ}.
o2

Thus the solution set is {0, 1, 5

,.
{ rommas

] e, e

B

* Exerclse 1.2

—

I Solve the following equations
3 \

(i), _\;"_5 !4. = i
Y420 (i -7 +12=0

“lH 6Id -1'3.\:1 +5=0

v 8!

L] -9
X

'."ll“. 3[IJ+L = l - : ; ¥
= - 6 x+x +26=0 (v (x+;] —lﬂ'(x+%]+lﬁ=0
(=), (f.,.l‘]_( __l.]_q;;g 1%}
X ‘X

() 3312103 +1=0

P -103"+9=0

Ixith 5"' +5:_, ~1%

Xt . 1 )
(R v M O e SHy - Tr- 285 (XL 0y =100 = 20 I e sd)+ 1 =0

BV e+ D +3)(x+5) (x+T)+16 =0 .
2. Solve the equation: '~ x' - 26 +2¢ +1:=0

Take any four digit number, follow these steps, and you'll end up with 6174.

i|l' Choose a four digit number (the only condition is that it has at least two different
cigits).

2. Arrange the digits of the four digit number in descending then ascending order.
3. Subtract the smaller number from the biggerone.
‘. Repeat.

Eventually you'll end up at 6174, which is known as Kaprekar's constant. If you then
repeat the process you'll just keep getting 6174 overand overagain.




’ m Radical equations
An equation in which the variable ap
coudion,

" For example,
Jx+2=3, J2x+3=2x+5,

| To solve radical equations, we transform the givel
+" anequation that contains no radicals by squar! ngit.

A solution of the transformed equation that does not

i original radical equation i
Type TR
. Example |} Solve y27-3x=x -3

Solution -

| J27-3x=x-3 ) ; l=. -
(JZ?—lr} =(x-3) | We can getrid of a squar

~: Squaring both sides, we get
J 27-3x=x' —6x+9
: 0=x*—6x+9-27+3x

' =
i or x-3x=18=0
(x—6)(x+3)=0
= x—-6=0 or x+3=0
gives x=6 or x=-3

Now it is necessary 10 check the solution:

Jﬁ_—j-f.:x-—S
If x=6,then J:!_'?Ti:x%
J21-3(6)=6-3

27-18=3
3
3

&
I

3= (true)

? On chécking, we find that x
Thus the solution set is {6}.

pears in one or MOre ra

Jx+5 =.J2x— 1, W +xtl= 2 are radical equations.

given equation into

satisfy the
5 called an extrancous solution.

Equation of the form Jax +b=cx+ d

Unit 1 Quadratic Equations

dicands is called a radiil

Check all roots [sulutions)
of the transforrr!cd
equation in the original
cquation to exclude

gxiraneous TOOLS.

(Tl

| root by squaring.

factorizing

ns in the original equation,

¥ x=-3 then 27-3x=x-3

,’274 3(-3)=-3-3
J27+9= -6
J36=-6

6=—6 (falsc)

= —3is an extraneous root.

Unit 1 Qu?d?'-;_ic Equations . : l . ’

Type ‘
i Baaa .EQuatmnaf:hefonn Va+a+Vx+b=vrto
I Lxample [l‘1 So = c

: Ive Jx+2 4+ Jva
i *+2+Jx+7=x+23
Solution | 8

; T “*“"‘“hm
Squaring both si S v i iy

(2] - ()

X +2+x+ T+ x4 2 x4 T =x423
= 2X+9+2dx+2_'&:?=x+23

— 2 (I‘I-z:l(x,l;_'?]:lq_x

Squari::g both sides again, we get
. Hx+2)(x+7)=(14-x)’
4(x" +9x414) =196 - 28x + x*
4x" +36x+56=196 - 28x + 2*
dx* - x* +36x + 285 +56-196=0 =
3x? +64x-140=0 &9
3% — 6x +70x - 140 =0
W (x-2)+T0(x-2)=0 |
(x=2) (3x+70)=0

. x=2=0 or 3x+70=0

x=2 or x:_ﬂ

On checking, we find that is an extraneous root.
Thus the solution set is {2}. B
,]WARN]NG Q= e
?r’nu can perform addition-only with identical radical forms. Adding unlike radicals
:::’ e:lne 12 the most common mistakes made by students in algebra! You can easily
ify that VI +16=3+4=7

w.‘9+]6=,f2_5=5




W, . oo
p ‘ )
:

__ Unit 1 Quadratic Equohons

J—T‘(’p’—q

" Equation of the form

i Exlample m

Solve the equation v/x* +3x+3 s +3x+1=2
Sulutirm :

v"r +3\+5+J\ +3x+l=2

The given equation can be written as

. ST o wh)

‘Squaring both sides, we pel

P+3x+5= 4+ x +3x+1—2(2]J:’ +3x+1
R 4dx+S=x +3x45- g fx +3x+1

=
= 0=-—-4\,‘x2 +3x+1 |
0 squaring both sides
= Y 4lx+l= _
= Padr+l=0
) :f_.\"‘l 1r|1tH
= 2

—3+./9-4
2

-3 5

2

Bca.uuful Number Rclauonshsps

135=1'+3+5
i75=1'+7+%
518=5+1'+8"
. 598=5'+9"+8

aa

Unit 1 Quadranc Equations

1. Solve the following equations,
{i). u"g._t:_z_l=x+3
(ifi). Vax+5=2x-5
(). W+JFE=JE.FH§
(vii). M—mzm
(ix). V&' +2x+d+ye+2x49 =5
2. Find 2x + 5 if x satisfies V40 —9x WfT-x=

L '&Exerclse
T ” S

13 . = .

(i), V2r-T=x-2

(iv). V29-4x =2x+3

iy, Yo+ Brri=\5re1

(vii), Y2r=3 v+ d=J6rr 13
(). V2 435+ 542+ 3x g 1= 2
=

1! Review Exercise 1 &7
=y

1. At the end of each question, four circles are given. Fill in the correct circle only.
(i), If{x+ 1){x—5) =0, then the solutions are

O x=1,-5 O x=1,5
(i), Ifx-x~1=0,thenx=
o -—liﬁ O —ltlf-

2 in simplified form is

O 1+424 O 16

(i)

(11, Toapply the quadratic formula to 2" — v =

O a=2,bh=-1,e=3
O a=2b=-l,c=-3

(v). If x* = 3x — 4 = 0, then the solutions are

O x=4,-1 O x=-4,1
(viy. If 24 + 4x — 9 =0, the solutions are

2+
ZtJ_ & e 2422

2

C X=—L—5 O x=-=1,5
-—-_11“’5 o] l:l:£
e 2 2 ~
0 2%V6 O cannot be simplified
3 : :
O a=2b=1l.c=3
O a=2b=-l,c=0
@] x=4.1 O x=-4,-1 3
O .w?i-":—: O x=—’t-—z—




‘ . - - Unit 1 Quadratic Equations
i —~18=07
(viii), What are the solutions of the equation ¥* + 'h:#g
O 20r-9 O -20r9 o -2or ey
(ix). Which of the following values of x are roots of theeglf ion .
O x=-2orx=4. O x=3orx=

2. Solve 2w’ - 5w +2=0.

3. Find the constants a and b such that x = -1 and x
ar’ +br+2=0.
4. Find all values of x such that x* + 5x+ 6 andx® +19x+

O 20r9

= 1 are both solutions to the equation

14 are equal,

Challenge |

ind the solutions to the equation: 49x° ~316x+132=0 B
. fi!;ndt:h c::‘u F:cl.'::li:.ctllhi: mﬁaim you have probably mastered the art of factonzing.

2]

——- "\ Find some internet sites which solve quadratic equations. Which site do you think is

. =

\.&‘iﬁi@ better and why?
R S E

Activity . . :

1 ria tri drati con & + 5x—2 = 0 by completing the square,
tried to solve the quadratic equation x + 5x—2=0 :

;Il.l::::mde a mistake. In which line of her working, shown below, did she make the

mistake?

X +5r—2=0
[Line 1]=> x" +5x =2
[Line2)=>x"+5x + (512 =2+ (5/2)
[Line 3)= (x+5/2)'= 2+ 10/4
- [Line 4] = (x +5/2)'=18/4
[Line 5]=> (x + 512) = 2V(18/4) = £(NI8)/(V¥ ) = 21872
[Line 6]= x =#\1812 - 52

N % 2
B ,..-=“}u{.f (}

[Line 7]=>x=~ 4.62 or — 0.38 to 2 decimal places.

L—

3 Mamcnnas X EWIE@RE ng |EE

Unit 1 Quadratic Equations

(g. The following table summaﬁ#é; important to

pics related to ﬂuad.raiir;* equations,

'——Llir—['ﬂ_l__ Explianating
nles
A quadratic i
Quadratic ::*b‘""",o' where 2, b, and ¢ are m.ummmm_hwm'
tipuation nstants with a #.0. =-5  Noreal solutions
: (x-27=0  One real solution
-;=f' Two real solution
A symbolic - F ~Ix+2=0
Factoriz ibolic technique for solvi
ictorizing €quations, based on the zem-:‘?odml ' -3r+2=0
property: ifab =0, then cithera=0gr | (F—INr-2)=0
b=10. x=1=0 or x-2=0
- x=1] or =]
ﬁg:;lfr?ﬂ' Th;:luﬁumln x =karcx =2 Jk, |57 =9 isequivalent lox =23,
_ : where k20, =11 is equivalent 1o r=4.i1.
Thm\l'e.fl+lxdd gmbnhﬂ]u,» xt=x=1 ]
Completing i " xt-fr+9=149 [__"J s
the square add [E]wmhsidemob:ajnm o 2
perfect square irinomial. Then apply (x-3F=10
the square root property. x-3=2Jp
: r=3+/in
-The solutions to a + by +c=0 Tosolve 2e* — x ~4=0,leta=2,
Quadratic are given by o |’='1'm"L""_,_
Tirmila gm0V —dac '=i|:‘tlh-'.:(Irl__.ﬁ-lﬂ
i 7
“Always gives the exact solutions. =1—=ﬁ-|w-lt=
- R
© The following table outlines important concepts in this section.
Salve \.‘.‘_I.‘-r =g
Solvi The solutionstoa=barcamongthe [ 2r+3=r  Squarscach able.
WIng solutions to a" = b® when n is a positive | £ - 2x - 3 = 0 Rewnite aquations
radical integer. Check your rsults. x=-1or r=3Factor and adobe.
cjuations Checking reveals that 3 is the only
solution.

Ty cmippilsts o squars of o guadiralie eguetion
Add and Subtrag : :

Coefficient Of *x* 1




