Unit 1 Quadratic Functions &
Equations

Graphing Quadratics Part I:

What is a Quadratic?
A quadratic is an expression of degree 2.

Ex) Y= T+3 F (x+3)x-T7)
= X¥7%+ 3 -2l
y= (1) =17 X
Graph of y = x*:
AN,

[T The most basic quadratic function is given by y = x°.
\ ' o | Create a table of values for y = x* and then graph it on the
LZ—J grid provided.
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Graphing Quadratics of the form y = x* + qc:f;oa‘

Below is the graph of y = x°

¥a

: a
JESSEEREED (PARSERRESINNY | 0
Sketch the graph of Sketch the graph of
y= X2 +3 y= X2 —7
Mo NN

2 -
61 o
] n
n

2_

T 2| 24 &8 ¥ EEIFARE CRRREY PRR-AR
By -
. _4-
_5 ]
_5 _ .

Rule: W weadd a corsien} Function Notation:

fo 1, our greph shits 1p by Our arigual groph Y=t Wi
-lhl-'mg.hhmu:sﬂcn\v acvghonl, ) O rem gph: J*’Q"L

e groph Shifls b by ek many. wen 0, Shifls W

1‘0’ Q‘H‘M



Graphing Quadratics of the form y = (x — p)*:

J—
Below is the graph of y = x°

¥a

Sketch the graph of Sketch the graph of
y =(x+5)° y =(x-8)*
A A
7 o

Rule: Wwa ue add a cadont Function Notation: *
dl'ﬂ"\\’ Jo 2, Our graph iRslA Origsnal a’u‘) ;
lhan we sblad- @ crslantclirectly Ow nao: Y= F(2+p)

fiom 1, our opeth Srufts right on,snnm-
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In general if | y=(x+ )2+q- then

p>0 the graph moves hq'

p<0 the graph moves ri:l}!h-l-
g>0 the graph moves up

q<0 the graph moves _ down

The vertex of the parabola is given by (-f q )
3

Ex) Sketch the following parabolas. Then answer the

following. »
Tguf " AR
_ 2_ _ . 2
a) y=(x+4)"-5 ) y=(xgl) +#2

| SR N s R e ]
| SR N s R e ]

Verder U Verks™ (7,2)
(-qi-sxiarvéatéaﬁ i-é-é-&-é-i&é:éf{

=

8 2 2
o 4 4
. | B -4
e |5 -2
Coordinates of Vertex: Coordinates of Vertex: )
(-q|-5) ( 7. 1
Axis of Symmetry: Axis of Symmetry: x=7
L Domain: 3 Range: Domain: Range: >2
1R y25
x-intercept(s): y-intercept: x-intercept(s): y-intercept: ‘Ji"o
E 6.3 0) X=0 (01“) Net, y= (x-7Y*+2
@ T Ys ()5 = (--7)1' +*2

G17%,0) ()-S5 251  (D,®)



Ex) Determine the equation of the following parabolas.

-

2 &\é‘/é

a) b)

Ll el e

B RN SR RN RRE TEE A

AR Y

Ly !
y=(x25)-% y= (x=6)"=3
M Nnw A
Ex) Describe what happens to the point (—4, 16) on the graph

of y = x* when the graph of y = x” is changed into the
graph of y=(x+ 7)? +18.

> 7LF (4, 'g)
18 1 l(—”,aq)‘l

Now Try
Worksheet




Graphing Quadratics Part I1:

Graphing Quadratics of the form y = ax®:

Below is the graph of y = x°

¥

Sketch the graph of Sketch the graph of
V=& y=g¢’
Ol <> Vew a Old = Mew
= 3) . (1=t 3
(2.99>(2.n) TN T a2 0
\ﬂ/




Below is the graph of y = x

Sketch the graph of Sketch the graph of
yz%XZ 0.511% y:—%xz
(1, )"( '10'5) 2: |
22,2, \J f\‘\
(3,9)(3, 45) 5 :
Rule: T Function Notation:
—bw\m‘*"“""zb“ Oriawee : Y= Fl)
it * =TT

m-hﬂ-,wa'ah\&mhbaﬁ .
rulipliel by et comslent do gox Vew : gcﬂpu)ﬂm ?

o Y  \oha fals
—buimu >}, geph becaves dop, ‘ 5_@

+ * v <], goh cmpesllety)
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In general if y=a(x=p)°+q then
Koo

(b. q)

(p, q) gives __ Verlex
*

If a>0 then open uq:

if a<0 then Opent downt
a also determines _ Shrdch fader

Ex) Without using your calculator, graph the following
quadratics and determine its characteristics.

Coordinates of the Vertex:

(0 -5)
( 0, °>->( ) Equation of the ax%s of Symmetry:
% X=0
0 Domain & Range:
| : D: 2R R § 5] 32‘5.%}
9 t] Mbr Maximum Value:
(0,-5 )
_ 2
2(\t-5=-3 b) y= % (x=4)"+2 Coordinates of the Vertex:
2(1}-5= . (u,2
ol Equation of the axis of Symmetry:
5 W= L)

(3,4)"( ‘3) 34 -é:

2/:\6_ > Domain & Range:
I DIk R:fylyc29a8

61 Minimum or'MValue:
2

(y,62)



Coordinates of the Vertex:

c) y=-3(x+7)°+8

g
51 Equation of the axis of Symmetry:
4
2

8o et X Domain & Range:
e
A
2 Minimum or Maximum Value:

=2/ (x=2)?
d y A(X 2) Coordinates of the Vertex:

¥
g
o Equation of the axis of Symmetry:
4
2

o : AN PN Domain & Range:
e
61 Minimum or Maximum Value:
g

Ex) Determine the equation for the parabola with its vertex at
(;1, gf) that goes through the point (-2, 2).

Sd !? Qa ym\ !\f\" y= %(1.,.')‘ + Y
Use Bnown Pm.\- be s\ . (-2.9) ?

9=a(-2+1) +Y4
2=a (~-1) +Y

2= a (1) +4 / y=-2{nel)’ o

2.— q-a-l{ |

_2—4=<a+l)f-)(
-9 =0
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Ex) Determine the equation of the parabola that goes through\/
the point (14, 22) and has its vertex at (11, —14). \/

y= Yiz-1) -1y

Ex) Determine the equation of the parabola that has an axis of
svaen by x=-17, arange of ye R where y <5,

w

and goes through the point (24, —16). Vede: (-17. 5 )
ys q(x + 17 ) +5 ‘
)
Sub . b = q(-Zl-l""n)""s 2' a(ﬂﬁ ge\‘l'o

“N:h) B |
c2 ~lb=a(-7) 5 —zl m
~lb=a(w)+5
- Jb-5= a(t) sy LR ‘(
Ex) Determine the equation of the Xarabola%at passes through

(8, 5) and whose x-intercepts are —2 and 6.

yea(x-2) +q_ | W bRl yeb - Zunbeus :
sup (85):5=a@-4a_ / Sub (-z.o)t: .
5=a (35)""\. ooi :%T:-{z) h M
§= Fasq, J=alioha |
(e Vawe 2 eqns with

e | R e

Subskiution ¥ o 2liminalin
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Ex) Describe the transformation required to turn the graph of
y = x° into the graph of y=—6(x+7)*—10.

I 1:1«\""}::"‘
i Shddy mee 7

(siy) 1}

Ex) A rocket is fired into the air. Its height is given by the
equation h(t) =—4.9(t —5)* +124, where h is the height in
meters and t is the time in seconds.

a) Sketch the graph of this equation.

b) What is the maximum height reached by the rocket?
and when does it reach its maximum height?

c) What was the height of the rocket when it was fired?
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Ex) The stainless steel Gateway Arch in St. Louis, Missourt,
has the shape of a catenary which is a curve that
approximates a parabola. If the curve is graphed on a grid

it can be modeled by the equation h(d) =-0.02d* +192,
where d is the horizontal distance frgm the cent?& of the
arch and h is the height of the arch.

a) Sketc?rj a graph of the shape of the arch. ( O : \q'l)

4

b) Find the height of the arch

924,

c) Find the approximate width of the arch at its base.

ﬁ% 98+%= |9

d) Find the approximate height of the arch at a horizontal
distance 15 m form one end.

% : 8

d=863 h=-0.024**192
98-1%§" = =0.02(33)*+192
» =D, 02.LLB3N)+ 192

AW Ty —N -
Page 157 #1.3, 4.6, 7, 9-0uT0— SN —m
12, 13, 14, 16, 19
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Completing the Square Part I:

When quadratics are written in the form

(=2t +af

it is easy to graph them, this is known as Standard Form.

Quadratics can also be written in General Form

y=Ax*+Bx+C , where AB, and C are Integersw‘);db
1 Y
M bradiels

Standard Form: y=a(x—p)’+q

General Form:  y=Ax*+Bx+C

In order to graph parabolas in general form we must first change
it to standard form, this is done using a process called
completing the square.

Factor the following.

X? +6X+9 NG —@x+25 X% +22x+121

(7-"311-"3) (x-5)1x-5) (X*Il)()ull)

What do you notice about the coefficient of the middle term and

the constant? Era\lprﬁd- Sopares W€ You 7 [mp Hee cocBecient
onde mdly Jemn and Vntn sopore. (it by itself) i, we getour
Ondon.
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Ex) Find the value of c that makes each of the following a
perfect square trinomial.

a) x> +14x+c b) x?—20x+c =20=2="-D
q+2=7 1."'4Hu.+‘ﬂ 1‘-20:.4-100 (=10)*=100
7'=49 % (x}lo)‘

c) xX*+¥x+c d) a’-9,a+c B\ .9, 5
7-2'7 X -r-7x"qq 2_ ﬁlyu% ( 3).2 6
Wt Loy e P
3 C 2R (o)

Ex) Convert the following to Standard Form. "“'ijh“ﬁ""ﬂts

a) y=x"+6x b) y=x*-8x right ocy- §

-5 o
(= 2o 49 i
0 S (x-y)*- I
=(x*3 )2 1
Zaln  don qﬁ’;} o st
C) y=X +10X+,§9., d y=x"+x-2
2
Yzi +02425 -25+30
Y=l 2+5 Y 55
P j



e) y=x"+7x+5

AT, N |
7+2:3

@ () -2

f) x*—y+12x-11=0
y '™ l’lz-ll-':)!
ym A+ 122
Y= w12+ D= Db -

Y= () - 4
g —-3x*+3y+7x—-2=0

Ay= B2 1x+L
731 Z 3 3

Y:‘-Z"-_—x +%.q___'ﬂ_+

. 3 L, 2b

Now Try
Worksheet

15

= (-

y=(x“i';')1-%5b-
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Completing the Square Part Il:

So far we have only completed the square when the coefficient
in front of the x* term is 1. If this value is something other than
1 we must first factor it out from the x* and the x terms.

2
Ex) Express the following in standard form. \l'—'«( X"'P) ra

a) y=3x"+18x+32
=3[£+bx+% Fackr 3ost & ean lem

=3[ 2134 G| ok ook bampitc T
= (3 F -] Pdmbmdils.
b) y=-2x"+20x+17
= -2[1‘-101"";."] = -2 [ o0 +25-23- 1]
=-2[ (x-5)*- -]

Ays: Y: -2(1"5)‘. +b] = _9 (x-5)* + {7
c) y=-X° +8x-i

y=-[a8xet]

= yr-gusli-lort ]
= (-4 - lO]

= —(t-Y4)*+lD



d y=5x"+3x-12

= 5’},_1.,%_,_&1

= 5[1‘*‘

—-p

o0 100

-SL”‘?_) lco]

= 5(11-?5) -2‘1-]

e) y= /x—}/x+/

2‘[1

L x +.£]

4]

Now Try

Page 192 #3,4,5,6,8, 9,

12,13, 16, 25

i
aa

17



Maximum & Minimum Problems:
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Maximum and minimum word problems are ones that involve a
quadratic equation and require us to find either a maximum or

minimum situation.

Steps for Solving:

o Create a quadratic equation that describes the quality that

you are finding the maximum or minimum of.

e EXpress your equation from the above step in standard

form (complete the square).

e Determine the location of the vertex from the changed
equation. This will tell you the maximum or minimum

value as well as when it happens.

Ex) Find two numbers whose difference is 6 and whose

product is a minimum.

X
Differena Poduck

xj=b Mn= Xy
I'Aﬁ"bj b = XC 7.-5)
2-b A = X'~z
67y = P +1-9

P"'H:-': x
Z“‘#=5

x=3

Y= 2l
=3~
=3
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Ex) A farmer wants to make a corral along a river. If he has 84
meters of fencing and if the river will act as one side of the
corral, to what dimensions should the corral be built so the
area contained within is a maximum?

S T )
'1-3' o d W Arces Lty
| zx#yasq '1‘% \
b /2 *x(8Y-r
B r Y -2 - S ot
BT G P
3% : g“l_ﬁ“‘\ £ w2 ot 2e -]
* ek el ] z QD (x 2" a1 |

Ex) 3 pens are to be created as shown below. If 280 m of = «2(x-n1y*88.
fencing is available to create the pens, to what dimensions
should they be built so that the area is a maximum?

¥4 Rrimle Area

ﬁl X ¥ z nsby=280 Max Aren x| W \
= h-"'Ix - ‘l(%y
y 1 % ¢ ° =w(»’(m-§~\)
%D sy _2 ; 4
922 -3= = 4o -2x)

' = = |0x-2x*

( ) 3 i J.‘_;Q_z‘_(gs\ N = —.‘::“Hol.
Vlfbﬁ.' ?512? 2 :9- B - -2Ef.‘m.. m-\ﬂ

20k, MaxAen 3 = 9 (n-98% -]

* - Qlz-255 42430



20

Ex) A hotel books comedians for a festival every year.
Currently they charge $28 per ticket and at this price sell
all 500 tickets. The hotel is thinking of raising the ticket
price. If they know that for every $4 increase in the price
of the ticket 20 fewer people will attend, what price should
be charged per ticket to create a maximum profit?

Profo=(Cost (i fickels Sd) A
=(28 + 4 500 ~20%)
= 4000 -5 tox + 2000x - 80x*
= -80x® +{Yjpyy + 14 000 V!.fk'l '.‘
--a0] X182~ 115 | ( 2. e
= -80 [x‘-lgz.wl -8|-|75] o '&El'
--80oL (x-4)" -25¢ ] .
=500 #3)™ + 1480 o s freret
Cuet= 28+-4(q)
=0
:H:sau = 500 - 2“‘0
= &o

Now Try
Page 195 #18, 19, 20, 21
22,23, 24
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Quadratic Functions vs. Quadratic Equations

Quadratic Functions Quadratic Equations

Are expressions relating Are equations that involve
fwo variablesJtogether. one variablelthat can be
Can be represented by Solved for.

a graph.

EX) y=x"+6x-3 Ex) X*+5x=-6

Solving Quadratic Equations by Graphing:

o solve Consider: This means:
> 20' wog y = 2X° + 20x + 42 > Find the x-intercepts
X +eUX+ac= when y=0 of y=2x"+20x +42
l We wan] do Fraw what x=7
S Pt when we Sub He vatua
‘ bock vl A e, the e side=
Steps for Solving g’."

e Bring all terms to one side of the equation (let it = 0).
e Graph the related function.
e Find the x-intercepts.
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Ex) Solve 2x° +20x =42 &«

912 +20x+ 12 5) x== 1
\_’—\(‘J l:-—%_J

Yi
 t-elesaphs (27 ree] 2er 2(-3)" +20(-3)=-12
2(R) + 26(-3)=-42
Possible Outcomes when solving quadratic equalions: —yp =-42 \/

2 Real Roots 1 Real Root No Real Roots
. A-Ba+q:=0 1-82+lL20 X'~ B +20=0

¥ ¥a.

Fan v

2 A-n S ] ®ink docon' |- aross =
PerfRa- Squert
Ex) Solve the following by graphing a related function on your
calculator. Round your answers to the nearest hundredth if

necessary.
a) X*+x=6 b) 2x*=3x+34
X" +x6=0 02=2x+ 33N
L—Y\J
Yl Y'

X=-~3.44
x=-3 [;-‘I.N
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) x?+10x+25=18 d) 10-2x*=-8x+18

x=-4.24 x=2
1=~0.76
e) x*+19=-8x f) 0.1(m+3) =16
No inlerapts :. 0-1(m+3)*-1.b=0
™o Solublen —

Ex) The hypotenuse of a right triangle measures 10 cm. One
leg of the triangle is 2 cm longer than the other. Find the
lengths of the legs for the triangle.

x* = (x+2)*= 100

Te =100
[7(=6c.m % +2=8cwm At e x llxﬂ-lt

- Mollts no 2‘1‘4""7." Q=0
\
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Ex) The function h(d) =-0.025d* +d models the behavior of
a soccer ball when it is kicked. h represents the height of
the ball in metres and d represents the horizontal distance
the ball has traveled in metres. Determine the horizontal
distance the ball will travel when it hits the ground.

h [d= Yom [

~— 10
]F\\J

Now Try
Page 215 #3,4,5,6, 8, 10
13, 14, 15, 16, 17




Solving Quadratic Equations by Factoring:

L 2
If ab =0 then 2= l=0

Steps for solving
e Bring all terms to one side of the equations (let it = 0).
e Factor the equation.
e | et each factor = 0 and solve.

Ex) Solve the following by factoring.

[A==5 x=-1) \mit-2 Z=%

] =

c) x*-25=0 D\%‘cm d) 2x°+3=5x+1

2 gxyT
(X =5 X % +5 ) SO 245 Tas0 xS
X-5:0 X +5=20 (QI'IXI'Z)"'O L | fod|
X=5 ‘xv--_Si 2%-130 2-2:0 "'lhd“‘ 2
=
— '%? 5 =2 [maw

25

a=0o0rb=0 (xxWlx-u)=D

x=-5=0

[x=5]

a) x°+12x=-35 b) 3x°-13x=10
2+ 124+ 35=0¢” Hxt-13x-10=0
X -5
= (xS D:0 \Eng]  (3m2Ax-9:0
x|X | &x —
=2 | x| ag] X*5=0 =D |*__J""' 0]  3Zmze0

Ad -5
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2 5
+

e) 3x°+5x=0 f) = —
('Jlx 3, -1-5)-0 X+1 x-1
¢ s
er-‘\ + S(a+NxY, = -ull-lh-!
|x=0f 3x+5=0 Ly a2
%% A4 + S -1 o)
22-2452+5 ==l  x*-)
g) x*+4x=21 h) 4x*-5x-21=0
AT +Ux-21=0 (‘1'2*7)(7&-3).-0
(.7(-"'7)("-' 3)=0 Une7=0  2-3=20
A+9=0 %-3=0 Xo=7
L 2
I'J(:-"l A= S] h =
i) x°+10x+24=0 j) xX*+10=-25
Gearb Xx+W)=0 X2 +95=0  Cannot Facter
2+bz0 x+44:O “Pgs . e w

x=-6 x=-Y

k) 6x°—5x+2=7+2x |) a*+22=-13a

0"‘. (;:." -¢-5:0 ot +12a+22:0
(3x-5)(%x+1)=0 (as Y at2 2o
2950 Ax+1:0 arllzd 04D

[' as % x5 } ) az-2




m) x*—-64=0
(+BY=z-g) =0
-5 =0 xX-8=0

0) 5a°=52g—20
5a-5%a+20:=0

(5a-2Ya~10)=0
50-220 a-0-0
| as 7-! azlo
q) x*-15=-11
x*-4:0
(%+2¥2-2)=0

24220 %2-230

T

S) 4x°—20x+25=0
( 2%x-5)X2%-5)=0

12-5=0

=‘S’
s 3

27

n) 2x—40=-x"+8
AL +)x-Y8 =0
(X-6Xx48)=0
X-6=0 2+6=0
y $44 X=-8

p) x°—16x+64=0
(% - 8X-8)=0

-8-0
xr8

) 6x°+20x=0

2x (S2+10)= 0
21:0 3x+10:20
2=0 xX=={0
3

t) 3x*+6x—-10=2x"+6
h‘-lt‘*bz-b-‘: (o]
22+6x~ 1650

(248X x-2)»0

X¢BO X-2=0

Xe -8 vf]
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Ex) Determine a quadratic equation that has roots of —% and

5. x="W A5
x-5:=0
Y= Vr\?)
YUxtis0
v
(Uxs{X%~-5)=0
t a» -
=9 Y- 192-520
Ex) Solve the following quadratic equation. 27‘ -2
m I i l-'-lx
X(2X —3) +4(x+1) =2(3+ 2X) ) [1x l -2
2x*-3x+4xsq = o U
2x*~3x rix*Y-b-yx=0O Qntl>D 2-2=0
o L ol &
2xt=-3x-2=0 f"":-% x=?y
(2%+ N-PP20 —
{7
Ex) The length of a soccer pitch is 20 m less than twice its
width. The area of the pitch is 6000 m?. Find its
dimensions.
L %Wz Area
2 (¢ +56)x-10)=0
_x' wm (Zl"zow - m
Q’l? _2°x=m arod=0 x-60-0
2x-20 P - 20x- b000= 0 R x=0
2(e0)~20 . 2 ales
= [oOm ng____\‘—loh* 2000)=0 -
Sk
Now Try

Page 229 #1,2,3,5,6,7-10 (b, d, &)
11,12, 15, 17, 24, 26
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Solving Quadratic Equations by Completing the Square:

Ex) Solve the following:

x? =81 (x-3)° =100
7 e SO T
x =39 x-%= ¢10
< - ¢ x-93=-10

(=7 (x= 1%3 A=—13
Expressions of the Form ax’ +c=0 or a(Xx—p)° +¢=0 can
be Solved by:
e [solate the term that is squared.
e Take the square root of both sides of the equation.
*Remember when taking the square root we must consider
both the positive and negative situation.
e Break equation into 2 separate equations (+’ve case and
—‘ve case), then solve each separately.
*Leave answers in reduced radical form if necessary.

Ex) Solve the following using the square root principle.

a) (x+3)°=16 b) 9x*—-21=0

Mf:: :JTG q/x‘=2|

X+dH= 3"" 2.
X Y
x+3=Y X+3=-4 ﬁ: .

JES L x=y N2l

(U):p:ccma
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c) (a+5)’—6=30 d) 2(x—2)> =84

(aq.s)".-. 1A '.8/ 5 ﬂﬁ;hﬁ' v
TS - % (x-2%- 28

5= b6 x-2= 28 -
az1] [a=- x-2.= £ T &7 -'Zﬁd}
e) Z(2x—6)°=88 f) 4(y+1)*+3=10
i Wly+1)*=1
(2x-6) s (Dx"‘"—' *3 ¥ o Heyd-r
«,(Q,,‘frm (.\(H).-. 7_'!‘_
2%-b= £ 2N =i + YH:* 1 -
A= & 24T +6 i 3 7+|==i1__”‘l=—,-_7-"
zZ 2 2

Equations in the Form ax® +bx+c =0 Can be solved by:

e Bring all terms to one side of the equation (let it = 0)

e Complete the square putting the one side of the equation
into standard form.

e [solate the term that is squared.

e Take the square root of both sides of the equation
*Remember when taking the square root we must consider
both the positive and negative situation

e Break equation into 2 separate equations (+’ve case and
—‘ve case), then solve each separately.
*Leave answers in reduced radical form if necessary.
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Ex) Solve the following by completing the square.

a) X°+6x—27=0
A+ by +2A-4-271=0

(2+3)* -3=0
(x+2)'=%b
:d(x-%s =48
x+3 =406 -
/
L
A+d=b 132-6
%=3 | xe-9

c) X°+8x+11=0
. -|L- 2
L +8x +lb-levi=0
®
(x + Yy ) -5=0
(x+y)*=

Jy) =5

X+4= 2§58
74 LY

A<=
x+y = > ‘{ i?‘_‘
)L:lﬁ“:sq l; : -‘J;“‘l (”'“Q')l E /

b) 2x*-x=10
22t-2-i0=0
2[ x-%-5]=0
Z[x"--'-;:- ++;—'l;-53=0
\—r’
I\t .8t ] =0
ZE(Z. W _lz]
2(x-"M)*-8L =0

2 (z-y)" = 81

2 ——

2

d 2x°-5x=1
o wga-t]-o

L[ x* g ...%?-_jl% _-}]:o
2[(""? ).' "’3 =0

Wx- =0 45 o

1('1"5') % a4
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e) 4x°-12x+9=0 f) x*-8x=-21
W % - +4]-0 Z'-8x +21:0
Sl T8x+ JL-1+9)=
4L (-2 ]70 (1«.83)1‘ S 21=0
/((z-%)“% x4 Js5:0
A le-H)‘;[—T'
N3P 0
2 Commel have, — urelar rasioal

lzigi) « rp gdulon-

w’(:_3_
2
P~ 14x+1=0 h) 3x2—11x =10

1'- + Y + Ya-49+(=p

(x+7 ) -48:0

(n+7) = 48

FG = %

Arl=g

/ qJ?T\

A+1= 443 A1=-493
 ETET k] B i T

§
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Ex) A picture that measures 10 cm by 5 cm is to be surrounded
by a mat before being framed. The width of the mat is to
be the same on all sides of the picture. The area of the mat

IS to be twice the area of the picture. What is the width of
the mat?

A1 Pokure = 50cart
Area Hat = [Doom

( 27(..* IOXQ-MS)" 50 = 100
( 22+ RN 2x+5)=150

Ya* + 30z +50: |50

Y x+30x-100=0

Y xrs2x-ms]0

BIENRE *%-2%.?5 o -
YL (%Y - 625r "JJ%
"(x*?)‘-é@? =0
/L"-"' )‘ek%i L
I HEE = BT

Now Try *\-:i >(
Page 240 #1,2,5,6,7,8, 13,19
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Solving Quadratic Equations using the Quadratic Formula:;

Complete the square and then solve the following:

[ax2+bx+c:0]

L B 2 Jb‘-‘{qc

a[x‘*%z'{-].-.o

ﬂ[a\ah‘; %‘.% &_s_].o
A XK

Q[(! ) _b_‘ol!#] (4]

Tarky - Sl

R Quakohc
xe b bR | T o

a(x a%\t - _b‘_:“&-_- o

/M
Solux for x.

a(asf) e b-tae
Yo

'y
(7'- i Ty 'u) '-lq"'“

xek s 20 "‘R'ﬁy Sub X balws
TR inle origivacl &
]



Quadratic Formula:

—b++/b*—4ac

2a

X =

Ex) Solve the following using the quadratic formula.

a) x°+3x—28=0 b) 3X*+5X=2-9Dr %3259
o= | x= =3%) 3-40x-28)| %> b5 e
b=5 20) x=25 ¢ J5i-uty)es)
—_— A9
=-28 = -3t \HZ\ w51 . =
o
'X—- =321 j 2~ =—?.
: -3“ I /P:{ & R, l
X=—1 R B
p— i e’
c) x*-2x-1=0 d) N

X+1 X—2 x2—x-2

a={ b=-2 c=-{
YD), Haeifak) » 3o Lohad
gt LU LG 8.0 Led el Later
- & 21‘ "‘ : 31"5:21‘
) 2.-10\'7 =%t & Bx-120 asz-2 bs8 e=-|
= 94 237 X 3«5 54D
2. (-2
= -8 17
| 242 5-:. \AF.:'S‘W
(R2lsdT  2e 18] xe i"‘ﬁ 1
)
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Ex) Lindsay travelled from Calgary to Spokane, a distance of
720 km. On the return trip her average speed was 10 km/h
faster. If the total driving time was 17 hours, what was
Lindsay’s average speed from Calgary to Spokane?

CI’V'L 'lelo+1Tmlmk='l'7
Ft=i _720 + 720 - l'?
Vi X 2+ 10

7200 ario) + 12D Cuaes) . 10xXari0)
O o

720x + T200 + 70x = 17(2* +ox)
44Oz + 7200 = 1TTx*+ 1D

0= |1+ "0x - {44Dx ~7200

D = [Ix*-]270%- 1200
s S S

X= )20 (o -(nX-1200)
B 2+7)

.. Sote
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The Discriminant;

The Discriminant is the part of the quadratic formula that is
inside the square root.

_ —b++/b? —4ac

2a

o If b®* —4ac >0 then, 2. oluit /7 coed ’Ziﬂh'Q?b

X —{ b*-4ac

e If b?—4ac =0 then, [ Soludio

o Ifb*—4ac<0then, no Solulin

Ex) Determine the nature of the roots for the following.
(Determine how many answers the following will have.)

a) X°—x-5=0 b) x*—-8x+16=0

o= |\ L3 b*-4ac =
b:el _ b 'jqc = (ea¥-4LNK) 2:
C= _5 - (-l) "‘KIX'f)) S M- GM

=0 s 1 edukian

2314'12 .-fz solu!:;\
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C) 3x*—11x+12=0 % d) 2x°+3x=4-> 2atsBa-u=0

=3 b*-Yac bt-Yoe o=
ba-N = ey -waN2) T (B! -Y(N-1) o Sq

- -
c=l2 = J91 - WY TarR

2-2% L0 _/:“"""“‘a S CTRT - ﬁ?.&hl.da

Ex) Find the value of k so that —2x* + 4x+k =0 has no real
roots. T

C Valwt
disedpunapnt £ O

b'*-Yac <O :.j-f_{z
B2 —4(-2) &) <0 cs K
16 +BK <O

Bl L=l

& 8

K &=2 W
K &-2) ;

Now Try
Page 254 #1,3,4,5, 8, 12, 14,
16,17, 19, 21




