Indicator

Nl Ja

Equations and Inequalities

By the end of the grade, students will be able to:
* Solve avariety of problems involving linear, quadratic and simultaneous equations and rearrange
formulas containing more than one variable.
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Solve quadratic equations
expressed in the form

ax? + bx + ¢ = 0 using the
quadratic formula

Solve quadratic equations
expressed in the formax? + bx +
¢ = 0 using the method of
completing the square

Solve quadratic equations

expressed in the form ax? + bx +
¢ = 0 and use to solve problems
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10A2.1

Tiapas olBada

In previous grade levels, students learned to solve
linear equations involving several steps, brackets
and fractions. They wrote equations to solve word
problems related to real-life situations. In Grade 10
students continue to use these techniques to
solve equations arising from real applications.

For Emerging, students solve simple equations
involving up to 3 steps. These equations may be
ones which arise from word problems, where the
equation is given e.g.
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x=2 x=11 a=-33
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= For Developing, students solve equations
involving fractions and brackets e.g.
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5a+2)—-8—a)=0

Solution: :Jall

50+10—-8+a=0

4

x+1_x—7

3

Solution: :Jall

3c+1) =4(x—7)
3x+3 =4x—28

3x —4x =-28-3

=  For Mastered, students write and solve linear
equations which may arise from real-life

situations e.g.
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Solution: :Jal
2x+14=3x -5

2x —3x=-5—-14

A number x is doubled, and
then 14 is added on. The result
is the same as if x is multiplied
by 3 and 5 is subtracted.

Write the equation and find x.
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x =19
Solution: :Jal
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XA _ 3 x=3x20
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x =60
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A swimmer aims to complete x
lengths of the pool. After some
time he realizes that he has

completed g of the lengths,
then after 3 more lengths, he
has swum iof his lengths. Form

an equation and solve it to find
the total number of lengths he
will swim.
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10A2.2

In previous grade levels, students learned to
substitute values into formulas to calculate
values. They have used both mathematical
formulas and formulas from real-life
applications. In Grade 10 this skill is revised to
include arange of formulas that students may
meet in other areas and is extended to include
solving equations that may arise from
substitution into formulae.

For Emerging, students substitute values into
existing formulas to solve problems. The value
calculated will be the value that is the subject of
the formula used. The formula used may contain
up to 2 unknowns, with all but the explicit
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unknown given e.g.
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temperatures from Fahrenheit
_5x986—160 |+toCentigrade is _ 5F —160
9 _ 5F — 160 9
333 - 9 so L s ® e e .
= OF g O Al Agsiall da Y e 6 4 2 98.6
9 Convert 98.6 °F to “Celsius. . - . . :
8.6 °F is th | Bolall da 2 (4 Culed 68 98.6 4n 2 )
C =37 (98.6 °Fis the norma (i) Tl
temperature of human blood).
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1
E= EX 10 x 2.52

Use the formula

1
E= Emvz
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E=125 to find the value of E when
= 10kgand v = 2.5 m/s. = 10kgandv = 2.5 m/s.
TTES 15 50 oo A0 Al aais
Al Body - mass index, (BMI), is ] A = eBNll
calculated using the formula (BM1)
_ 65 B = h_z
1782 Where wis weight (in kg) and 4 ‘
IR0 b5 (o L) 05w o ke
B =205 h is height (in m). sl A A A w o

Hamad is 1.78 m tall and weighs
65 kg, calculate his BMI.

()
65 kg 45 dus1.78 m Y 2ea Jsba doy
s e (BMI IS e
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* For Developing, students substitute values into simple formulas, Y (Al ddanall ial (A il g g2

where the unknown to be found is not the subject of the
formula and solve. The formulas used may contain fractions,
brackets or require several steps to solve but they should not
require square roots, or complicated fraction calculations e.g.
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B=%
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27225 =20 Salmais 1.65 m tall.
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= For Mastered, students substitute values into more
complicated formulas, solve to find an unknown which is
not the subject of the formula and relate the solution to a
real-life problem.
Complicated problems may involve squares or square
root signs or solving fractional formulas where the

denominator is to be found e.g.
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E = Smv

v=1++40 v=63 m/s
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1 +1
2 3 R,
+1—
R, 2
1 1 1
R, 2 3
1 3 2
R, 6 6
1 1
R, 6
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The formula which is used to find
the total resistance of a circuit
with two resistors connected in
parallel is;

1 1 1
R~ R R

R, and R, are the resistances of
the two resistors, and R is the
total resistance of the circuit.
A circuit is to have a total
resistance of 2 ohms. one resistor
has aresistance of 3 ohms. What
must the resistance of the other
resistor be?

[Because the solution gives the
inverse of the value to be found

this a mastered example ]
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The formula which connects the
length of a pendulum with the time
taken to complete one swing (the
Period of the pendulum, T) s:

T=27r\/E
g

Lis the length of the pendulumin
meters, and g is the acceleration due
to gravity, 10 m/s’. T is measured in
seconds.

What length must a pendulum be to
have a period of 1 second?
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10A2.3

In previous grades students have used formulas to solve
problems by first substituting known values. In Grade 10
for the first time, they are being asked to rearrange a
formula to change the subject.

Changing the subject of the formula means rearranging
aformula that contains several variables to make a
variable other than one that the formula is designed to
calculate, become the variable to be found, e.g. A =
mr?, is the formula to find the area of a circle. This
formula can be changed to allow it to be used to find the

. . . A
radius of a circle, whose areais known, r = \/;

Students need to be confident in solving linear
equations by using inverse operations before they are
introduced to this LO.

Formulas used for practicing this skill may be those
arising from Mathematics or Science applications or they
may be simple algebraic expressions. For problem
solving it is expected that formulas with real
applications will be used.

For Emerging, students work with simple linear
equations to change the subject. Simple linear formulas
are those with only two operations. Students may find
fractional coefficients more complex and should be
taught to see these as dividing the variable by a number,
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e.g. A= —bh may be easier to rearrange if it is expressed e C-’L"‘J‘ e i) Al Sy 4 = ﬂl
as A = — . Students may then check their results by I ¢ iy g2l u—ub
substitutlon e.g.
:JaV | A number pattern has
n=2t+4 2t+4=n 2t=n—4 the rule [ SV 456 e dads
k) n=2t + 4. n=2t + 4
RPN Rearrange the . oS O Rra s i e
formula so that it N Gad 43 yea dic t A laxy

= 14 xidua t =50k nalay Aadaie

5 1o Al 5 e RBU 1 = 14 Gade (Y

gives the value of t

¢ sase At daal )

when n is known (i.e. (ratall
make t the subject of

po WY _c the formula).
=——=
bh bh Rearrange the Galia dalise drpa (i 5 e
2 2z A formula for the area Anall g ginga b Jaal
24 of a triangle to make
h b the subject of the

formula




* For Developing, students change the a2 A kil il ¢ sm g0 AL i, adSall g el il
subject of linear formulas that may contain Sadl) ial alasiinly Jilosad Jay ¢ 5a s &5 iitles (o S lela

more than two operations. They solve tJlia ¢ Leasd 53
problems using the rearranged formulas e.g.
Jall
a+b a+b Cioaie b daluae s daa
A==—h — h=A4 The formula for calculating A
24 the Area of a trapezium s
(a+b)h=2A h=(a+b) A—ﬂbh Aza-;bh

Laie :Jall sl

Rearrange the formula to
a=4b=6h= 10, A=50 make h the subject, i.e. so that
it can be used to find the

# hdaaldagall (i el
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h= =10 v . Ol A

446 two sides are known.
:Jall | Aline has equation; (o e i Alles
3x—2y+4=0 3x—2y+4=0

0=3x—-2y+4 3x—2y+4—0

2y = 3x + 4 y = B Rearrange to make y the Yy daal Al i 5 e

2

= 3x42

3 2 &
m=5ﬁ@4—ﬂ‘o}5ﬁ‘\-}h;
c=2 Q\Ju‘);“wckﬁﬂj‘j

of the line.

subject and so give the
gradient and the y-intercept

‘\JJL&A?&IJ.\:}} ‘L@.C}a‘}d

L4l

(D)) 255015 ) 5o b
calallall J}thk&d\j

"  For Mastered, students work with formulas which contain
squares, square roots, and other complex operations. Complex
operations include situations where multiple variables are used
in any of the simple operations, where the variable will be the
new subject is included in the denominator of a fraction or
where there are brackets to be expanded before the new
subject can be ‘isolated’. Solving problems should be limited to
using the new formula to calculate the value of the subject
variable. Sometimes substitution of valuesinto a formula
before solving is simpler than rearranging e.g. the pendulum
example in LO 10A2.2 (Mastered) is not suitable for rearranging

e.g.

ngj.\;.v‘;j\@.al\ FIAY 3;.» OREAY (5 gianall dpudlly
wu}r_}muﬂl sall dldsl u\_u).d\ Sle

‘;.u L_fﬂ\ GO 3l u\.zlnsd\ Jadid XA ul_zlasd\
«Ua.u.u“ u\.\hud\ e LS‘ ‘_g u\)a..\.n bae r"h"““‘ L@B
e‘“ &JJJA.“ t}‘a}d‘ U)S-WLS-‘” )).uud\ u)&un
Uoe' J8 (el sl & ol eV s

e Jilual) Ja puaiiy of cang Ll & g gall
REYE NP TSSO [P OV RUE IEN B R YREN JE FO | EVREN Y
0 e fan b all G 5a3 5% c0laY) oan
A2.2 b Jsad) (JUeS — g 5 sale) e Janad Lela
WY e ecai il sale Y Lulia G (22541 (5 ssall)
(b e

a?=b2+c2—2bcCosA Show that the Cosine Formula for a side can be
rearranged to give the formula for calculating an

2bcCosA + a®> = b* + ¢? angle.

(2bc)CosA = b? + ¢ —a? operationsinvolved and because of the multiple

b* + ¢? — a?

CosA =
o8 2bc

[This isa complex formula because of the number of

variables which are multiplying CosA.]
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:Jall | Rearrange the formula for the Aabie lua dapa idi i xe
A= mr2 T2 = A area of a circle, 6 pll
A =1mr? , A =nr? ’
r? = % r= g to make the r the subject. le= 5250 5 [ ]
Y Use the rearranged formula to A2 Lo i Sledl) il pasid
=7 r =38cm find the radius of a circle with 45.6 lginbua 3 5ila hl Chuai
area 45.6 cm’. cm’
:Jall | Make v the subject of the
F=lmp? Lop? = formula Al g pase v daal
2 z E = ~mv2 Al
2 — 2 _ 2E 2
mv* = 2E ve=— E=%mv2
Find the velocity that is
2F /2x1000 , . . ;
= Jdm V= 1o required for a body which O puad Aslladd) Ao ) 22 )
weighs 100 kgto possess a a8k o585 ol dal 0e 8100
= V20 v=45m/s Js> 1000 &Sl

Kinetic Energy of 1000 Joules




10A2.4

In previous grade levels, students learned to solve linear
inequalities, graph the solutions on a number line and justify
arange of solutions In Grade 10, students have the
opportunity to revise these skills and to extend these to
considering solutions to problems that can be expressed as
inequalities.

For Emerging, students solve simple inequalities. A simple
inequality is one for which multiplying and dividing is by
positive values only. The equations may involve expansion
of brackets or algebraic fractions. The solutions found
should be graphed on a number line. The equations used
should be of up to 3 steps only as for solving linear
equationse.g.
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Abiall da
Solve the inequality,
5x +4
<18
-Jal)
5x+4<18x3
5x <54—-4
5x < 5—50
x <10
——f
-1 0 1 2 3 4 5

JaeY haa e obaf Aulidl Ja hbis )
Graph the solution to the inequality below on
anumber line
5(x+2) >3(x+5) ,
HOEN|
5x+10 >3x+ 15
5 —3x >15-10
2x >5
x >25

7 8 9 1

(=]
ey
[y
ey
3]

For Developing, students solve inequalities for which there may
be multiplication or division by a negative number. Students
need to understand why it is that theinequality will be reversed
in these cases. This can be done by using examples that they can
relate to, e.g. temperatures. 23 °C is warmer than 10°C,i.e.

23 > 10, but if both temperatures are multiplied by —1

then, —23°C is colder than —10 °C, i.e. —23 < —10. Some people
prefer to teach students to add the term with the negative
coefficient to each side to ensure that itis positive e.g.
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By ‘adding ‘+m” to both sides’

el kB Lk

7—-m<3m-9
7<3m+m-—-9
7+9<4m

—4m < —16

16
TSm 4 <m, or m=4

By reversing the sign Jse il (sSe 48 jlay
7-m—3m< -9

—4m<-9-7

m =>4 )l pSai— g Ao+ Al




For Mastered, students write inequalities to solve
problems for which there are a range of solutions
and interpret their answers in context. This may
include selecting possible values from suggestions

orjustifying a solution e.g.

Tl T Sl ) i ) (5 goall 2l

I3 8 pgTlla) e e Jslal) (10 e sana (o A
Aa i) andll (e Al aadll ppaat el g.;ib“’{! By sl

Jia ¢ e Ja Jilas

:dall | Ahotel charges Dhs 750 for
the first night and Dhs 750 s 3ald) aal 8 Y Al e
500 for each extra night. 500 s Adla) Al JS g laa »
Rashid is allowed a maximum Ala) Al (ST a0
of Dhs 5000 for his . .
500x + 750 < 5000 accommodation costs. ol 235 ¢4 25000 e 251 ok
A%ald) (g Jaal
500x < 5000 — 750 Write an inequality and solve sie ST slagY ey o8 Adia L)
it to find the maximum a8 gl s ‘fd\ A,J\-\;ﬂ{w e
4250 number of nights he can stay. - T T -
X< —— )
500
x<8.5
:Jall | Salma has a 5000 L water A 5000 4w olia () A (alu g2

5000 —80x > 1200

5000 — 1200 > 80x

3800
80

>Xx

x <47.5 dcls

47.5 52l Lgiton A oWl e A4S L el 5
el

tank that she uses for
watering her plants.

Her watering system uses 80
L per hour. The level of water
in the tank must not drop
below 1200 L.

How long is Salma able to
water her plants for before
more water needs to be
added to the tank?

Ll s i
el daai 5 e (oA Al g
Ol e zaal i 4cllll 8153 80
Of g ¥ O AN A oLl (5 siase

. Al1200 (e U=ty

LBl s aled (S ) 0 S
Oo s 1580 e ) st o U
9ol




10A2.5

= In previous gradelevels, students leamed to solve linear
simultaneous equations by reading intersections from
graphs and by algebraicmeans. In Grade 10, students
have the opportunity to revise these skills.

= Students may use a form of ‘guess and check’ to find
solutions provided that they show evidence that they
have checked several sets of numbers and that they
have used a systematic approach to refining their
‘guesses’. They then show that their solution works for
both equations.
An example of the evidence that would be required for
this method is;

Sl Jgall 038 dnal e da b ddhal 53l ¢ 5 e10 Cakall b

eV e dilide Cile gana |5yt agdl e A o dda 5d

CY ) O Bl e ) S e YA
Ll o (g ) 61 B 33 5k e 259 2l
S A i 5ok

O slall sl "5EaA 5 el 48 5k lasiad Llall (Kay
& Ak SR Jaad Uagia U slal |seasial il

Crlalall SIS (Sing agls O @IS aa () sia
s sl 13 Leanii o gllaall ALY e Ui

Amalis selling tickets to the school concert. Adult
tickets cost Dhs 40 and children’s tickets cost Dhs
10. Amal has sold 50 tickets and collected Dhs 1100.
How many tickets of each type has she sold?

40 o) SIS jra foupnall Jaall J 2300 K13 Jal aus
Cim s SN 5o Jd el aal 310 JEbY) JSIN ey daa 0
% 5 S Ce Jal el 0 SIS 230 Lo 2 521100 e

Guess and Check Method .Gl 5 (peail 43, 5k

Dhs s Children Jéb¥) | Adults ¢padlll | Test sl
X 50 x40 = 2000 50-50=0 50 1
X 40%x 40+ 10x 10 =1700 50 -40=10 40 2
X 30x 40 + 20 x 10 = 1400 50 -30=20 30 3
4 20x 40+ 30x 10 =1100 50 —20=30 20 4

3 Jal O s JEGs da g5l e sean il Jall G 7 sun 50 (535 Adlra () A8V o slae ' LaaV) ad (e G e saal 5 de gane llin

JUb 3 83 30 5 LS5 K% 20 cely

At least one set of ‘trial’ values is needed and an equation which clearly shows that the solution meets the
two sets of conditions. Amal sold 20 adult’s and 30 children’s tickets.

D Y laiay) dssie Ll e Cany T Yol e de sana Ja b et adalii Al Al aasiy sl (5 ghewall Ayl

-Jba “'E.Law 3 ) Qe Ehaad

For Emerging, students use the point of intersection of two lines to solve a set of simultaneous equations.
Students should discuss the possibilities that occur when two lines are drawn, e.g.

(O e BT V) Jsla 253 ¥
or no solutions, because the
lines are parallel).

S

(Bh\}é&xﬁljﬁ}%)h\‘g&

one solution, due to one
interest ion point).

£,
e

Solution: :JaJl |

(ol alalail ddags illaa) aa




From the graphs 4slall Sle g3l (e

10
N
6
EE=sze
v

1. /103
ﬂ/

XSy

4567\8\#

The point of intersection is (s el il
(y) =*7)

Find the coordinates of the point of intersections of
the lines

y=3x-5

2x+y =15 5




=  For Developing, students use algebraic methods to
solve linear simultaneous equations. Students choose
between using elimination or substitution asthe
method which they wish to use.

= ltis important that students develop good practices
when setting out their work and that they realize that
they need to use substitution into one of the
equations after they have found one part of the
solution to find the other value. Students should be
taught to check their solution using substitution into
the other equation.

*  When using elimination, itis a good idea to suggest
that students use multiplying to make the coefficients
of onevariable equal and opposite, and then add to
eliminate. This may save common mistakes made
when subtracting negative values.

M)nj\d#\uu\em eM\@MM\; ]
}u;‘}!\m}ukﬂu}&j A.u‘zl\t\_;k;.\\c_n‘bh;d\d;l
uﬁ;}w)bdmsﬁua&d\)\u&\e\m\uu
Jedastia) 8
ouM\M\)jbésdH\)Sfu\*d\ .
é\bu\%\)ﬁ\a)j)a@ ?QJA.D&_LU)JJ.\Q
eml;_'\mqu\a.d\ L;A;\‘_,,Aua;y_d\ i 4k ?\J;.\.m\
LS d}Y\M\J@‘MJJ}&dﬂ\L}Ac}d}y
o5 sk oo el e tiats of Al aibS (e
S AY el S
uummu\e\mu@mnws; caall Ay Hla
LJMA;\JJ\)M\&A)\A\;.AM@LAUS&UJA\
cadall d;\u,q@ﬂ‘ c_\l.\.Lu.IeL\sj\ cUL..\J\uA@.Sl.«_MJ
il )meu\;tb;wua&ﬁj\du\;uudmj
b (W

Solve simultaneously sl Ja

4a —5b =12
2a—3b =8
4a —5(—4) =12
4a 4+ 20 =12
4a = —8
a=-2 .
a=-2, b = —4 The solutionis » ¢

:*:u\:ﬂ\ Y aleall qu“:‘y:ﬂ\ Guh e A5
Check by substituting into the second equations
2(-2) =3(-4) = —4+12

Solution using elimination :—s3all 44 yhay Jal)
4a —5b =12
(2a—3b=8) x-2

4a —5b =12

(+) —4a+6b=-16

b=-—

: Substituting into the first equation .l s¥) sl 3 (i sl

B JaidBa G el 38 jha alasind Jiad ¢ cpilalaall (ja Aalas ¢ a0 g paaiall aal lead 06 Al OYalaall 3

For equations where one variable is the subject of the equation the method of substitution may be better. E.g.

Solve simultaneously

y=2x-5
xX+3y=6
Solving by substitution: o= s 45, jhay Jall
y =2(3)—5 Using equation 14l aladiuly
y=1 ) 221;\&.«.\\@)1@\}&9 2x —5 Uas
xy) = GB1 Solutionis s J=ll Substitute 2x — 5 for y in equation 2
3+3(1) =3+3 Check:Jall sl x+3(2x—5) =6
-6 v x+6x—15=6
7x =6+ 15
21
*=7

x=3




=  For Mastered, students solve problems which can be
expressed as simultaneous equations. These equations
may be given or they may be generated by the students in
simple cases.

®  Atable to record theinformation may help with writing
equations e.g.

leie el (S ) Jibdl) Bk Jay 1cBEAY o gtoall Aol
) AL Y alaay
o Lealiin agie il 8 f aullall 5 ks Y dadl) s oo
Aol ay

: e ¥alaall AL o slaall Jondl Json 20 Ly 38

On an Abu Dhabi Corniche Dhow cruise there are two types of ticket,
gold class and silver. The gold tickets cost Dhs 85, while the silver cost
Dhs 39.
On abusy trip one Saturday there are atotal of 65 passengers.
The totad amount paid for tickets is Dhs 3685.
To find the number of each type of ticket sold you can solve the
simultaneous equations
x+y=65

85x + 39y = 3685

a)Explain what the letter x is representing in these equations.

b) Solve the equations to find out the number of silver tickets

sold.

Oe e s gl (s i) sS (3 Al cdla ol hall 8 (e e
SIS G a0 85 Al SIS e Aadll 5 22adl  SIEN
8 339 W e (ld Al
65 A3 2o fllaa) OIS (s a8 KA S sa)
RSB
Laa 3 3685 SIEN @lls e giadl aludl Ellaa) IS
Y Gilded) Jag g 55 OS (e deladd) SIS dae day
xX+y=65

85x + 39y = 3685 ‘

o) opils by Gl Bl e gl (0

Aeluall Aaill KIEN 2e Ay cliledl JA (<«

85x + 85y = 5525
©) 85x + 39y = 3685

46y = 1840
_ 1840
T 46
y =40

) ) 40 34 deluall Ailail [SIE) 2
Rl SIAE) aae alag) allay A1 45Y g A e dala V)
The number of silver tickets sold is 40.
[There is no need to find the value of x since the number of
gold tickets is not asked for.]

Jad)
SN U3 5 ¢Sy Aelual) Al 9N s x Jly (]
a8 85 (& Aaldl) SIEN e
85 .\.\d\‘“,éui‘gs'\ Adaall i g Cadal) A8y jay (<
Solution:
a) xrepresents the number of gold tickets
sold. We can see this because the price of
the gold tickets is Dhs 85.
b) Using elimination and multiplying the first
equation by 85

2)At the restaurant, Noura’s family bought 3 main
meals and 2 desserts. They cost Dhs 260. Mariam’s
family bought 4 main meals and 1 dessert. They
cost Dhs 280.

Write 2 equations for this information.

Solve them to find the cost of a main meal and the
cost of a dessert.

Gl (ke s At ) Cilin 5 3358 Able Culla cpaladl (2
Ga 060 4K 44l il g s dda

Laa 5 280 LI AaK il 5 o5 glall (g

SSlel Gla glaall (prililaa S|

s stall ke A4S 5 Bt ) daan g IS AASH Alagy cpiilalad) Jay o8

) Then : Jal
4l Asleddl x 2 (2™ X 2) 8m 4+ 2d = 560
3m + 2d = 260
5m = 300
m = 60
4(60) + d = 280
d = 280—-240
ol TS5 T a3 60 (o8 Kl A ) A5 (i
Laa 240 ¢b ol
So main meals cost Dhs 60 and desserts cost Dhs
40.

Solution::Jall
R | LE D POV B ' g PP KEG
A An gl = m
wolsll b = d
Using a table to organize information — using m= main
meal, d= dessert, and C = cost

M D C
3m 2d 260
4m d 280

Equations: :¢illed
3m+ 2d = 260
4m+d =280




10A2.6

In previous grade levels, students learned to solve quadratic
equations of the form ax? + b = ¢ by rearranging and
using the £V . In Grade 10 students revise this and advance
to solving quadratic equations by factorizing including
perfect squares and difference of two squares examples and
those with coefficients of x* greater than 1. They also solve
arange of real-life problems involving quadratic equations.

For Emerging, students solve quadratic equations of the

RSP VPU [FGI PR P W11 P A L[PG PSR N FST
Daall aladinds Lead fisale) Gl e dbs e gx? +b = cdSa e
o
del@u}am}uujhd\dhm\ﬂdu\ ask (10 Calall b
cu.au)au.udﬂ\}&[ﬂ\umﬂ\ﬂaéuwwﬂ\uyaul
Oy 0305t LS aal g cge €1 02 i3ldaa L &5 3 Al ) dalyly
w)dluYAM\w@;Lfﬂ\ahﬂ\@\}mdmlwm}zumw

ax? + b = ¢ JSE e @B A c¥alad) R Hay i diaal) g ghall il

formax®?+b =c e.g. —
x2 B x2+2=30 ) 3x2 =48 )
e 4=16 ‘ Solution sl Solution :dal
Solution:Jall x% =128 x% =16

x_2=20 x = +28 x = +V16

x52=100 x=530rx=-53 x=4or x=—4%

x = +v100

x=10or x = —-10

For Developing, students solve simple quadratic equations by
factorizing. These may include perfect squares but not difference
of two squares. It is important that studentslearn to consider
each factor as being possibly equa to zero in turn when they first
learn to solve these equations rather than relying on a ‘rule’
about opposite signs. Students should consider statements about
pairs of numbers that multiply to give zero, e.g. ‘If 4x = 0, what
can you say about x? and ‘If ab = 0, what can you say about a
and b2’ Students should redize that both of the answers to a
quadratic will give the answer zero when substituted into the un-
factorized equation, e.g.

2y oy agend g 30 Y o) 2B (a1 p BB (5 ghanall Ao,
um)d\d)ﬂw}&&\c_\mﬂ\dhwésjcdﬂaaﬂ
(¥ aleal) 038 Ja (3 35Sa) 5e 3l Jsa Baclall .!r.abu‘.wu,«\]m
Ja die 1 jhea U sle ()58 38 Jalass 3S G adii Adlal) abey of Zgadl g0
o WS A5&al clyLay) J s s u'jkgmumwu‘m Y bl
b o sS S J\sz\w&}}&wglubhﬂ\@@\ml‘&
vx&d}&lu\émdlﬂu‘ll-x_Ouls‘l\"jm&)ﬁd‘ug_l)m
A «‘bJau;u,sw\usm@s\uab_ouxsm"j
S an Cigas a8 Allaally el uilaY) ope S8 1S
il cleblas 25 o) A Allaall b Gimy gadll 2 " alall s

=6x—9 Solve:Jas &

Solution:Jall
—6x+9=0
x-=3)x—-3)=0
—3=0
x=3

x%+2x—15=10 Solve :J~: &
Solution :Jal)

(x+5x-3)=0
x+5=00rx—3=0
x=—-50rx=3

either &

Check; :Jall sl

(—=5)2+2 x(=5) — 15
=25—-10-15
=0 etc.




®  For Mastered, students solve quadratic equations which may
involve the difference of two squares or coefficients of x?
greater than 1. They also solve problems which involve quadratic
equations and justify their solutions by considering the sign of
the solution in real-life applications e.g.

3 ) By ) Y alaall (o Al o gy R (g glaall Al

ST % et e 585 ) VA Sl e O BRI e
e A ) Vel Gt ) Bl Oy () g5 LS aal ) (0
b L 1 Bl 8 AaY) 5 L) el L sy 1 Jslall Jies

e slaal) ol
3x2+x—2=0 Solver.bLJa 2x2—-8=0  Solvei bl Ja
Solution 18;“ Solution :zjai\

Bx—-2)x+1)=0 X2 —-4=0

3x—2=0o0rx+1=0 &

3x=2 or x=-1
2
= — =—1
X 3 or x

x+2)(x—2)=0
x+2=0o0rx—-2=0 U
XxX=—-2 or x=2

-Jal)

dinlise e X2 s @) bana 4y Jia (]
a) 4x represents the perimeter of the square
and x? represents the area.

x?—12=4x (<
x2—12—-4x=0
x> —4x—-12=0
x—6)x+2)=0
either &
x=6 or x=-2
A Gl QIG SR EY 6m s @l alia Jsha ) S5 4ile
‘;\M

The size of the square willbe 6 m by 6 m because a
negative length has no meaning.

Alalise (A Ax

e f e glaall LGN Udlaall
x?—12=4x )
L) i Jsha sy Aldledll JA - (0

A square measures x m by x m. The perimeter of
the square is 12 m less than the number of square
meters in the area of the square.
An equation which shows this information is;
x2—12 = 4x
a) Explain which terms represent the
perimeter and the area of the square.
b) Solve the equation it to find the size of the
square.




10A2.7

This leaming outcome explores methods other than
factorizing for solving quadratic equations. The intention
is for students to see these methods and to use them
prior to a deeper understanding and application of the
principlesin later grades.

Students can be introduced to the quadratic formula as an
exercise in substitution to begin with. When they are
familiar with the method of completing the square they
may introduced to the proof of the formula but this is not
a necessary part of the LO atany level.

At mastered level students are expected to select a
method which best suits the equation orthe problem to
be solved.

For Emerging students are provided with the quadratic
formula, identify the coefficients and use substitution to
solve a quadratic equation. At this level it is expected that
the equations used will be ones for which there is at least
one real solution. The consideration of no- real solutions
may be a part of the problems solving at mastered level.

It is expected that students will use calculators to provide
answers to a specified level of significance - e.g. 2 decimal
places. Students can use calculators that solve quadratic
equations, however itis essential they know how to solve
using the equation and also what the solutions mean e.g.

Jal Qs e (oAl il CliaSinly U o) 753k Glasy
n@uﬂﬂw\wﬁﬂdwm\‘j MJJ\Q_IYALLA”
‘fdﬂw‘dhdﬂ,\hj?@&wn#t@_lﬁm‘j )
A3 Jal Ll

um}d\éswfﬁwﬂ\md\djuu\ﬂ\édﬂu& .
) A8yl o) sl 8 el JWS) A8y pla e b2l e
G5 (b ) i (B U pea e a By ¥ lld (K15 il

AL EPS N | I

Aaladl sy «u;)lall a3 «uﬂ:d\ e @;.u ‘eu.ud\ Sl 4w
L@;;\)A\AJL.MH 5

uU:u} ‘AM)J\ML:A.\SH\ AJJ);(;.U ‘5&.\.45\ ng.wunwb L]
e AN Aol N s 2l e‘J&.u.u‘_, Ity DALl J.\J;.:e@_u
tﬂ\muwl Y el (55 5 s siasall m@‘@,u,
‘)x;d)laj\‘_g‘)lmllu\ ‘_S&Y\ujclh\)gsgs;);u&éuqi\
?m‘ S simall & LLM\J;QA\;JAUJS.\.\QA:\A:\AQ|

3B sdy s slacy mL;.U <Yy 4.\”:]\ PREN of cﬁ_;.vd\ .
. N‘)u.::uus‘)ujl;u)sﬂ\d.usm_;w\

M..:z_u‘)ﬂ\ Y alal d;_l ?-’3’ u_d\ Al AW ?‘M‘ 4..\”:“ Osab

&Y el e\mgw‘%&e@ﬁ)ub‘)}ﬂ& J.QSLI”L)AJJYUSS}

i Qo o Jall el b i

Solution: :Jall Use the quadratic formula 4z ) daall Jeil
a=2, b=28, c=3
—b +Vb? —dac
x =
2a _ —b+Vb?—4ac
= 2a
_ —8+V87—4x2x3
*= 2X2 tosolve ¢Jal
Lo T8tVA0 o —8- 40 2x2 +8x+3=0
4 4
=—-042 or x = —3.58
Solution: :Jal! Solve :J~
a=3, b=-1, c=-2 3x2—x—-2=0
_ —b++Vb*—4ac
= 2a
414/ (-D?2-4x3x(=2)
a 2x3
1++V1+4+24 1—-+v1+24
X=— orx=——Hm ——
6 6
x = or x =~z




®  For Developing students learn to form and use
perfect squares to solve equations. Examples used
initially should be restricted to those for which
a = 1 and b is an even number. Other examples may
be explored as part of the mastered level or in
preparation for discussion on generating the
quadratic formula.

AT TS 5 558 TRl by a5 ghceal] Lol
058 el e Y e ciglal) 5 ¥olead) Ja AlalS))
AR GLISiu) (84 (ua B Ga sy e b sa = 1 Led
Ui lee 28U lagad o 238 (5 gisdll (ga 6 S 5 AY)

Solution: :Jall Jal el Ol A5, jha alasial
x24+8x+3=0
x2 4+8x = —3 Use the method of completing the square to solve
x2+8x+ 4% =-3+42
(x+4)%2=13
(x +4) = +V13 x2+8x+3=0

x =361l—4o0rx=-361—-4
x=-0.390rx=-761

Solution: :Jall x2—-2x—-10=0 (a8
x2—2x—10=0 &
x%—2x =10 oAl dwS) Gak e
x?>—2x+12=10+12

(x—-1*=11 Solve x2 —2x —10 = 0 by

(x—1)=+V11 completing the square
x=3324+1lorx=-332+1
x =4.32 orx = —2.32

®  For Mastered studentssolve avariety of problems, both related
to real-life and to algebraic applications. The method selected
may be aresult of student preference or may be influenced by
the type of problem to be solved, e.g.

Teie cie 3iia Jiln U IED o 8 CRAD) (5 gooal] ool
B35 pal) Sl Tt yall Lgia 5 4080 S slaally Jas yal)
g sl Qlall Jomss e sl 4y i) o S,
Jlia cleda 3 yall bl

Ll Jlaxinl Al das 30 )b e b muia 5 Sy 1l
Solution: this can be shown by attempting to use
the quadratic formula

a=2, b=-3, c=8
_—bi\/bz—4ac
= 2a
_3+(—3)2-4x2x8
= 2 % 2
Lo 3EV55
4

10l e e YTBS (8
LN T OO 9 R E R
But v —55 does not exist, therefore there are no
solutions
This means that the graph of
y=2x?>—-3x+8

will not cut the (x —axis) bl e adiy )

T A A 5 o

Show that the quadratic equation
2x*—3x+8=0

has no solutions. .l Jsla ¥

Aslaall bl s Bl e Gl A Lo 50
Explain what this tells you about the graph of

y=2x?-3x+38




Solution: :J=Jl
I a Lela 51l el
The equation to be solved is
(x +3)2=25
Sl QLY 5 a5 ghadlly HLall 46, e Juadl 53 36 Gl

so this is best done as the final step of completing

the square.

(x+3)2=25

(x +3) = +V25
x=5—3 orx=-5-3
x=2 orx=-8

A O Sy 0 S ¥ Sk BV JaS x = 2 Select Jiss
as a length cannot be a negative value. .43l
Ol S e J gl 2 mddla) Al s

Khalid will need to add 2 m along each side.

sy el 3 lgie IS Jsha AllA e alaf bl Aidaial) Cail g
25 m? winlue @l B e lelaal dadaidl) @l aan g ) Slla

sl e ila JS ) ol s s U1 e oS

The paved area in front of Khalid’s house has sides
of 3 m. He needs to extend this to make it a square
with an area of 25 m2. How many meters will he
need to add to each side of the square?

3m




