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! W1 -Solving Quadratics by Factoring
' MPM2D
\ Jensen - — - —

1) Solve
a)(x+1D(x+2)=0
At =0 X¥3=O

c)x(4—x)=0

\m 4-x =0

2) Solve and check

a)x?+7x+12=0

(7“”)(7(4-3) 20
XK{=0 %X+3:=0

%) =y

x?—8x+16=0 -Y x =Y \6
(x-YY%-y)=0 ’i*i:‘d
(x-4)*=
X-Y -0

d)(2x+1)(x—-3)=0

dx+| = X - 3 O

L

b)x?2—x—-6=0 - -

;B‘.xi
"34'_&:—{

(-3 (x4aY=q ~
K-3 O % =0

f)x2 — 7x = 18

K-7-19=0 - x 2 =-(g
(76-‘?)(7(+a) 2O L+ = -7

X-1:=0 X+a=¢

i



3) Solve
a)2a?+3a—-2=0

1w W

XL =-y
+21 =3

e <

da® +4a -la ~2=0O
da (0t - (a0
(a+2)(2a-1) =0

At3=0  Ja-{=zO
A,z 3
€)2t2+11t+5=0

3 +ot+[£ +$2 6
(541 (£36)0
(£+5) (34 =0
ttozo 2E¥l -0

L== AE=-1

0 = Ym>-Cm¥am-3

O = 2 (Am-3)+((3n-3)

Q = (a3 (@m+l)
-2 O denxl 2 Q

A= Am=-|
= -1
m - w—
g)x*+2x=0

K+ =

e SA G

A=0
‘1(;.: “:.LE

b)3s2—4s5+1=0

351-35_]5 -\-( -0
35 (5-1)-1(s-1) 20
-NR2s-Nzo
<S-120 3s-(=0

Sj:| 33;(
o

d)3x2+7x—6=0

BN -2k —6=Q
B3x(x43)-2(x3) = O

(x+3) (3x -2)=Q
K320 Ix-2 =6

f) 10y2 — 16y = —6
0J-16y¥r 6 =0
L(Sy* =¥y +3) =
55153%3 +3:=6
Sy -3y =S
(4-0O(5y-2)=C
wl=0 5‘3‘350

343
h)3x2+2x=0

Y (32) = O

3x+2=0

3K = -

-2

“5x 3 =15
ﬁ-\—'_} - -3



i)5x2 —20x =0

j)0 = 4x + 3x?
Sx(X-{) =0 0= % (Y43%)
{j’k;:@! 1-4=G m 3% =@
'é'}(g;(-fﬁ 3x ==Y
Y= —é/-
k) x2 — 25 =0 )x2 + 4 =16
(x-$)(x+$) = o K= 1

A*-520 W5 =zO

X

)

iJTi
+

z t 3. ‘/a
myx2—2x—11=4 n)5x? = 2x
-x-15=Q Bx3=-15 S o 2O
(4 =S Hx+3)=Q bl

X-5=20 320

(%,258) Ii’yai‘Bi XL

o)(x+4)?=4

x+y = L L -1xX 436 -3x = O
X+y - %

p)(x—6)2—8x=0

>
Y -20x+3620 2 4 18:-3¢
XY= Y-

-l _|< _
x-D)(x-1€) = — = =30

l«,:;}@



4) The area of the rectangle shown in the diagram is 36 cm?. What are its dimensions?
v (x-5) =36
X
7(3‘67( -3 =z O "ix 'i_. --36
La+d --5 -3¢
(x- ) (tY) =0 A= A5 6

29 ‘ M” @< Jem ool L/cg

5) A photograph measuring 12 cm by 8 cm is to be surrounded by a mat before framing. The width of the mat
is to be the same on all sides of the photograph. The area of the mat is to equal the area of the photograph.
Find the width of the mat.

Ave. oF med@ = fea oF probc

(A3 (g o) - 12 () = L (g)
% a4y +iext¥x - %6 = %6
x>+ 40x -96 = O
R Y(42 4004 -0Y) O B xoa =2
(U D(g-D =0 Py -0
X+R=O 4-2=O

PR

6) Three times the square of an integer is 432. Find the integer.
=8
21 Y429
X
% = 19y

¥=1 (5\\‘4'{



n(n-3)

7) A regular polygon with n sides has diagonals. Find the number of sides of a regular polygon that has

44 diagonals.

(>) L{({ EENGEE)
—~ ()

4D = n* -3

O0Zn"-3n-%8 - x2 --%%

O = (V\—l])(h;{g) X+ - -2
n-120 k=0

re §€c5’

] sioles

Answers

1)a)x = —2,—1 b)x =-3,1 ¢)x = 0,4 d)x=—%,3

2)a)x =—4,-3 b)x =-23 c)x =4 d)x =—-29

thla= 23 s =1 de= 52 ax =3t am= 30y =11 dx= -2
hx=-200)x=04j)x=-%0Kx=-55x=+/I2 = +2V3 = 4346 m)x = —35
n)x =02 0)x = —6,—2 p) x = 2,18

4)9cm by 4 cm

5)2cm

6) 12 or —12
7)11
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! W2 -Solving Quadratics by Completing the Square

' MPM2D
! Jensen

1) Solve each equation by completing the square. Round answers to 2 decimal places where necessary.

a)x?+14x—38=0
(P lYy449-49) 38=0
(X elyx+49) -49-3¢ = O
o~
(7)) -¢7 2O
(xN® =<7

¢)x?+14x—-51=0
(K4t +48-41) - SI =
(P H92) - Y451 =
(X%+7)> <100 =0
(x+7Y = \oo

Xy TJleo
X+¥7 2% \O
X710 x+7=-10

e)x’+6x+8=0
(X +6x1+7-9) 43 =0
(+6x+9) -9+ = &

(x3)*-| 0
x+3)" = |
03 = 2]

X+3= | X+3 =

b)x2+6x—59=0
(¥ +éx 420 ) -59=0
(1 +6% 1) -1-69 =0
(XY 6B <O
(37 6%
3=t

Y= -3 J5%

d)x? —12x+11=0
(P-"xr36-36 )+ = O
(*-13x +3¢) -36411 = ©

(X-6)*-35 =0
(x-€)*=35
x-€ = 1J35
X6 =
: 'x,é -
f)x? —12x + 23 —0
(219 43¢-3¢) 423 =0
(4-13¢ ¥36) -3¢+23 = O
(x-6)*-13 20
(-6)* )3
K¢ = iz

X=( 4 Ji5

| X,= .;230(] m




g)x? —6x = -91
(ik-éwq ,cﬁ = -q|
(F-ex)-9 =-1|

h) 8x2 + 16x = 42

%'(7(‘+27<7 Y
3(’)(1%1/)(4,(-” %N

S
(x-3) s-%- % (A v -3 ¢
x-3 = B(x+)* = 50
N st (s
Y
M=% xp: ’%\

X= 2
%7
i)4x? +4x+36=0

3x*+5x—4=0

LCEP +1 -0 3(0?‘+§a<)*r =0

= (P p2x 42525\ _
P19 = 0 g i 363'5’
( 2 I 3(’1(1"'57(1-1’5),?;-5- —L{
7(“"7('{‘((’(/) ;Q‘ -q 3 3¢ I =
] , .
(exvg) -4 -1 S(x+f) - 2
- 35
(o = -3 e
] ) %
s = I = g -+ [3
¥ 6= ~ £
& Ag res) solwrons .
2. ¢ s B
Q = Jg g - %

[_;;.Tgéﬂ l Xz —Q‘,Q{)}

Answers

1l)a) x = —16.33,2.33 b)x = —11.25,5.25 ¢)x =—-17,3 d)x =1,11 e)x = —4,-2 f)x = 2.39,9.61
g) no real solutions h) x = —%,g i) no real solutions j) x = —2.26,0.59
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' W3 —Solving Quadratics using the Quadratic Formula

' MPM2D
1 Jensen

afprex v

1) Use the quadratic formula to solve each equation. Express answers as=esaet roots.

a)7x%+24x+9=0

%= =34 Ju?® - neq)

2

- Ayt Jeay

Nl
>
W
(
Wl T

€)4x?—12x+9=0

%= RE Jene-4(9@)

a(y)

= PrJo

S

x=12

%
Q:::i.
3.

e)3x?+5x=1
+Gy -1 30
X= -5t JisPynen

*(3)
%= =% 3y
b
‘Xi-d-'SJ- X;L g r

b)2x2+4x -7 =0
2(3)
LERTENETN
L‘

’x:—‘-uJ"ol ’)(-:‘L(-Lﬁi

['x,«l 11@ m

d) 2x% — 7x = —
4147%49,0

X= 7t JEE A

2(3)
x:j}q_ﬁi
’v=“7+d‘r7 Xz T~ ﬁ
f) 16x% + 24x = —

6™ 494 J—Q =Q

;k: '&Yi ( ’(;W‘q({€7(q)
T 200

ﬂ
Y



2) Use the quadratic formula to solve. Express your answers sssxesmssets=Heas approximate roots, rounded
to the nearest hundredth.

a)3x2+14x+5=0 b)8x%2 +12x+1=10
= T4 Jar-4(33¢8) x= m
Z(3) l(%)
s slyt JEE Xz -Rt
5 6
p B —I"H*JT’%Z' 'kr' |l A j(ﬁ "&-\-\)TB: 9( =
J p Sl SIS

16
ﬂ(}_. ~ &%& ’“):" -0.09 I /?/g XD?_MN

)4x2—7x—1=0 d) 10x2 —45x—7 =0
=7+
= (—Z)Mcq)eq % =45 x JusPoy (o).
¢v) 2\9)
=71
7-—"5‘;532" A = Yo 1 Jaz08
20
Xy= T+Jeg = 7-
) \ng—és- o ”Z__Tgé X = ‘-fé_%:’_____ .?cf: O 1{5«;]5;305
—~ 2 = O
(7~ 18] [Tz 0D) [25062) [ o8
e)—5x2+16x—-2=0 f)—6x2 +17x+5=0
K= -6 J@P-905 )2 %= 17 ¢ Jrp-q(s)
’X,.’, "éi "&]6
-10 X = jﬁt{}({o‘?
K:olenme K% edme ~l
-1Q 19 :"7’”}2/—52; K=-17- J—‘/‘O-‘_?—



g)x2+5x+2=0 h)5x* —3x+2 =10

X=-5t Jp-4N(® X233 Jay -4(5))

Yz -5t J7 =
---"_5:'—""' 4(:3“; ”%\
-—'"""-c-)-_—

7((: '5+Jﬁ ’y;_: -'g‘lm

9~ ’-_9:_’ (0 ‘ o\ +\O

3) Describe the roots of the equation ax? + bx + ¢ = 0 in each of the following situations. Explain and justify
your reasoning, and give examples to support your answers.

AT 4ac <0y e sdwiuns, Ta sguare 97 o & neyadVR number 15
NOT o read number. You %d— no rea) Solubong iF de ?ww'm%t
NS U ond bas s verdex abowe B X-axis OR i Bo quadiat
opens down and has s verder below 4o K-axis-

b) b2 —4ac =0

l el solurien., Th e QF)QAAE/\‘:) ovol Sode‘rmc)’u\j O 31\165

He same wesult. ‘[oU\ %27\' 1 :seﬂuJ'JCJr\ W\Q’l\ Yo verdex s
ON e K- axis .

¢) b2 — 4ac > 0 and is a perfect square

Voq ‘3@‘\' 9\ So\u&se/\§ W oo va¥iona ) /\UMEU‘S. TF thig
> ) SO)VM? B\j ?a()‘or]‘/\v wq\d 0&\50 wol‘k.

d) b2 — 4ac > 0 and is NOT a perfect square

You 9ot L sl wdicns Har ore icravonal numbers. T¥ i s

L\ -3 :
Ppen ) SO\U’fj ‘:)1:) Fmdor‘r‘j woulof NIT wesrk., QF musy
be used



4) Use the discriminant to determine the number of roots for each quadratic equation.

a)x? =10x +25=0 b) 3x? + 4x += =0
) 3 r
b'~fac = (10) “4((@25) b Hac= ()1*-4 (3 (4)
E
= O = 0O
& 1 <o\uds o -
L oluTvoM a l 56\ U&)C/r\
€)2x>—8x+9=0 d) —2x%2+0.75x +5=10
E-ac = (47 -4@)q) b7 Yac 2 (0754 (-)(5)
= 5 = §0.5¢325
“’ fo)
® NOo Y‘QQ\ Se‘u—\—go‘,\g o9 ;2« $O\ l&‘h ansS _
Answers
1)a) -3, -_3 b) -41vV72 =-213\/E ) 3 d)ﬂ e) —-54v37 f) -3
4 2 2 6 a4
2)a )‘7""_ —0.39,-4.28 b=~ '”f ;—0.09,-1.41 ¢)=2;1.88,-0.13
d) BT 465,015 o) L ’“‘im_ B3, 0.13,3.07 )10, 31,-0.27

g) —52‘/_ —0.44,-456 h)no real solutlons

3)a) no real solutions b) 1 real solution c) 2 real rational solutions d) 2 real irrational solutions
4)a)one b)one c)none d)two
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W4 —Quadratics in Standard Form Unit 5
MPM2D

1) Find the x-intercepts and the vertex of each parabola. Then, sketch its graph.

a)y=x2—6x+8

0 = ()X y
X-4Y=O X~ =O 1 |
y’ :L{ 1’; Q\ T T :\\ j’l l
xX-inte K 23,4 1 \. i
2 /f -
~uUegt ex = 9;"1: !
L Uegt €x 2 3 i) E 3 (: V 3 6
W~ Ueter = (3 -6(D+8 = -] '__'“J— :
vertex s (3,-1) _
| |
b)y=—x*—-4x+5
N C ST S
O L (.X+S) (/’k"(l) i i\ 10
/ 8
X520 -(=0O : \
ﬂ(: - 5 ﬂ(:/ /r *\
K-int't K= -5 ) / %\

3t
R

- = ",5;"_' .
K -Vertex P! ].{I \\
| \
Wrleder 2 - () qrp) +5 = 9
\,

Ugrtey 4 (-2 )q) \Y,



c)y=x*-9

Q = (x-3)(3)
x-3z:0 Xk+3=0

X<73 X=-3
X-vertex = 3H+C3)
= =0

%’U‘QH’@ = (Cﬂ:L —O[ :—-q

Rr4ey 2 (o;?)

d)y = x% — 12x + 36
0= (%-¢)>
X6=0
X=G
X-verrex = 6
R < (O 1a(6) 1362 O

[\

veeder ¢ (6;0)

e)y =2x2—-3x+4

O = Ax -3xtY

X= 3 ;J(—?)*-gp)(q)

2(2)

szirﬁ o% o - RY -
b |

3
K -vrIex = 5(2) = ;;’- - 075
Yoo 22(5]3(2)ey - Zeaws

verigx 5 (076, ;,.<g75>

* |
|
[\
: [
| i
/
neEEEEr !
\l /
\ /
fasi
4
i

L]







W5 — Applications of Quadratics Unit 5
MPM2D
Jensen — S SR

1) A model rocket is launched from the deck in Jim’s backyard and the path followed by the rocket can be
modelled by the relation h = —5t% + 100t + 15, where h, in meters, is the height that the model rocket reaches
after t seconds.

a) What is the height of the dec&‘?
h = -5(9) +g(o) +15

h=15m

b) What is the height of the model rocket after 2 s?

h= ~ 5@+ ()1 5 = |95,

¢) What is the maximum height reached by the model rocket?

A -verrex = 109 o
3¢-5) [Q second s

W-Vrdex = -5 (167> +109Cl0) 15 3 515 M

the o bt 15 5[5 m.

d) How long did the model rocket take to reach this height?

lO &CO/\G{ 5



¢) How long was the model rocket above 200 m?

10Q = - 5> Haat 15 tz Jot (-90‘7’*—7(0[37)
Oz -5t 200t~ 1g5 Ay

- - 1_
0= t*30t+37) e

A

t = 206 ,7.9¢

Tiwe, above. Jcom - \7.‘?‘(«;\.og z|15. 838 <

f) How long the model rocket was in the air.
0= ~S%*+qot +H5
0= -5(¢*-30t-3)
Oz t*-30t -3 Ty wes 1 e ol

?c!" ;O;(.S = ./\J 3
t= 20% Vo -4(1)(:3) -

20"

t = 20t Jura
A

{ (-}—/ b 5 ) J-Oc ( 5
vy
2) A harbour ferry service has about 240 000 riders per day for a fare of $2. The port authority wants to
increase the fare to help with increasing operational costs. Research has shown that for every $0.10 increase in

the fare the number of riders will drop by 10 000 ‘Fhe.poﬂ_authom;msmhhslwd_uehﬂon'd'eﬁred-by-

a) What increase in the fare will maximize the revenue?

fet n= %% fo.l0 price incréases

X-veryed = -0 4
R= (cos¥) (#30\d) "3 ¢ prie inexoses

k= (;L-\- (67 \n') (Q‘Joooo - \oooon)

W- UordX < (;H Cal( ’-1)] [;quooG-— o coQ (aﬂ

= (3xo.l o _

0= (C '\) (240 oo - 10 oex:m> = ( 3;9\) (SLELQ 006)

O ':.(9\* On\V\w O = ( 240000 - (o coon -

o ( ) = $ 939000

5 ’ 10 009, = 240 00O

T N= YO oed To maxme reun €3 )"‘Qﬂ slevio]
-0 19 09= l

n: n=aq NCreasz. e price 65#0,310 w +o

§3:30 per Hicks
L




b) What is the new fare?

f Ve
¢) What is the revenue that will be received from the new fare?

¥ Y4 000

3) A rectangular lawn measures 30 m by 40 m. Jason is cutting the lawn from the outside perimeter in toward
the center by cutting strips along the entire perimeter first, then continuing as he cuts toward the center. How
wide is the strip that has been cut along the outside when the area is half cut?

(30 -3¢ )(90-3e) = 3 (39)(¥0)

36904 60 -€ox -0 4 4y4> 5 OO

U140k o0
T ﬁ/(f" - 35y +150)

X -35u +150 = Q
(x-5)(x-30) s
A -5=20 X33 :0

(375) B>I0o

~ejey

domatn:

{1

@
-

Ly

Q<Y< ’5

e —

i'ﬁ& S‘h\?'o s SN\ w?o‘f, .




4) The hypotenuse of a right triangle measures 13 cm. The legs of the triangle differ by 7 cm. Find the length of
each leg.

@ (o) = 13
A L+ 4 Yy 199 = 169 ' Tle &5 02 Scam ounef /ai:x
17 2 14 -130 = Q)
2 x™ Iy -0) 50
b x*+7¢-¢0 - O
(13 (%-5) = o
A+F53 X-5=28
Kl x=5

5) A triangle has an area of 308 cm?. If the base is 2 cm more than three times the height of the triangle, find the
base and height of the triangle.

heigh = =3 bk x= -gim

x(3)
%5 -2t8€

‘ bose = 3x+ 208 =4 (3« ) (%)
¢

b 20%= 24> 4%
. 0= 3 37+% 308 %= 2 1)
vdhmsrv 3 o - _ 1
i " o 0= 3 (34%ay ~€I6)

k: W m _ 9
b =3¢ 4 0 =3¢ ¥ax -

6) The sum of the squares of four consecutive integers is 630. Find the integers.
() + () + (1%)1+ (7<+g)7‘ =630
Kx adnl 7y s i 19 L e30
hP viax - €l = o —
y (’7(11‘— 37("[5%) = 0 %mlﬁ’f{% o€ ey
7(1.).37(_,5({:0 «(q)’lg)'ll)‘“
(3t )(x-11) = © -
7( ) “ , |9~) er) lL{
XHyzq %k-N=0
Xty xel




7) Twice the width of a rectangle is 3 m more than the length. If the area of the rectangle is
209 m?, find the dimensions of the rectangle.

foapn= *¥ - 207 = X (3x-3) s
:3*\\: 7,8 k 209 = 2x¢™ -3 PR A=z 2092 | %

0 = 2x* -3x -239 T3 .

O = 2’ -33w4]q4-209 ) - ot

02 3w (2-1) +19(x-11) Mo dimrsions o5t

0= (x-1) (ax+19) widh 2 [ m

X-N20  2x4l9=0 Joghh= 261 -3 = 1A n,

X><T S L

8) The playing field at the local high school measures 140 m by 50 m. By increasing this rectangular area by the
same amount on all sides, the new area will be exactly double the area of the field. By how much was each
dimension increased, to the nearest meter?

( Ho +’><)(SO +¥%) = 1(5%)(
Tooo Yoy +59%¢ +X% = Y000
1 +93% - 7000 = O

Answers

1a)l5m b)195m ¢)515m d)I10s e) 15.8745£)20.15 s
2)a) $0.20 b) $2.20 ¢) $484 000

J)5m

4) 12cmand 5 cm

5) base 44 cm, height 14 cm

6) 11,12, 13, 14 or—-14,-13,-12,-11

7) width 11 m, length 19 m

8) 16 m




(Yorpy(a0w) = I (Yd) (3)
%00 os+§ox > s koo

o

lo+x

Yo vy L/'X?.Jr@@y -0 SO

y"’* Y3y A0

3y
- o % S
6= 39" v

03343 -6

O 347 gy 4602 1(
03 ¥(3y-g)+ L (353 )



