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1) Use finite differences to determine if each relation is linear, quadratic, or neither.
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2) The parabolic shape of the Humber River Pedestrian Bridge in Toronto can be approximated by the equation
h=-— ﬁxz -- Zx, where x is the horizontal distance, in meters, from one end and h is the height, in meters,

above the water.

a) Graph the quadratic relation using a table of values
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b) What is the height of the bridge 12 meters horizontally from one end?

N = A mefer <

¢) How wide is the bridge at its base?
12O

d) What is the maximum height of the bridge and at what horizontal distance does it reach that height?
Max heloft of 25 ot o horizonka) disvance & G

e) Identify the axis of symmetry of the bridge.

3) A flying bird drops a seed that it had picked up off the ground. The height, h, in meters, of the seed above the
ground can be modelled by the relation h = —5t% + 125, where t is seconds since the seed was dropped.

a) At what height was the seed dropped from?

h(a) = "5(031-\'1}5
= 135 m

b) Graph the quadratic relation using a table of values.
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¢) How long does it take from when the bird drops the seed until it hits the ground?

5 é(’,CO«\dg

4) How can you tell if the vertex of a parabola is a maximum or minimum without graphing?
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5) State the direction of opening and y-intercept of the given quadratic, then make a table of values and sketch
the graph to verify.

a)y =x%+2x —3

opRns up =
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b)y = —x?—8x—12
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6) An object dropped from the top of the Empire State Building has a height in meters from the ground, y, at
any time in seconds, x, according to the formula: y = —4.84x2 + 381

a) Using graphing technology to help you make a rough sketch of the graph of the function.
Y

b) What is the vertex? Interpret the meaning of the vertex in this context.

(05321) 5 o \\e\%\&r e obed ig olroFfeo( fron
14 39| m .

¢) Find the x-intercepts and interpret their meaning in this context.

(-5.273,0) aol (3.972,9) | i fafes 2972 seconol §
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d) How far from the ground is the object after 3 seconds.
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Answers

1)a) linear b) quadratic c¢) neither d) quadratic

Ma) = b)9m ¢) 120 m d) max height of 25 m at a horizontal distance of 60 m
5 1 2 - e)x =60
20
40
60
80
100
120 - =~
3)a) 125m b) = - ¢) 5 seconds
i
1
¥ : z_-_ - 3
| 3
— 0
5

4) By looking at the leading coefficient (the coefficient of the x? term). If the leading coefficient is positive, the parabola opens up and
has a minimum point. If the leading coefficient is negative, the parabola opens down and has a maximum point.

5)a) opens up; y-int at (—3,0) = 5
-4 5
-3 ¢ 0
-2 | 4
-1 -4
o |
L B 0
2 § 5
b) opens down; y-int at (0, —12) | e
-7
-6
-5
-4
-3
-2
-1
6)a) b) (0,381), the object is dropped from a height of 381 meters

¢) The x-intercepts are at +8.872. The negative —8.872 x-intercept can be ignored since it does not fit the domain of this scenario.
The x-intercept of 8.872 means that it took 8.872 seconds for the object to hit the ground.

«j 337.44 meters




______________________________________________________________________________

E W2 —Quadratics in Vertex Form Unit 4
' MPM2D
' Jensen
L o R R e o T o 05 7 ) o e A o o o o A A ., o . g A {5 5t e St
1) Complete the table of properties for each quadratic
a)y = (x — 4)? b)y =—-3(x+2)*-5
Vertex Vertex
(4y9) (-3,-5)
Axis of Symmetry Axis of Symmetry

=4
up

K=" A

oagwin

Direction of
Opening

Direction of
Opening

Values x may take
(domain)

%ffﬁ%

Values y may take
(range)

EVEH{\'%Z o3

Values x may take
(domain)

EXERS

Values y may take
(range)

¢ fer) y< -5

2) Write an equation for the parabola with vertex at (2,3), opening upward, and with no vertical stretch.

aC
4z - (2343
3) Write an equation for the parabola with vertex at (—3,0), opening downward, and with a vertical stretch by a
factor of 2.
- ) ™~
47 - 233
4) Write an equation for the parabola with vertex at (4, —1), opening upward, and with a vertical compression
_ 2
9= 3047 -

5) The graph of y = x?2 is stretched vertically by a factor of 3 and then translated 2 units to the left and 1 unit
down. Write the equation of the parabola and then sketch it using a table of values.
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6) For each of the following functions, i) describe the transformations compared to y = x?2,
il) complete the table of properties, iii) graph the function by making a table of values

,y=—710(x=3)+6

Transformations: '
o Uertica) Compressian by a facres of g
L UQI"‘\'\\QGA \"Q‘?\Qd'raf\ '\'\‘\\Q, 7(—a>ﬂ§

o N4 righd 3 units
o SN wp 6 wnits

Verte e
(3,6) 2 y ‘ I

Axis of Symmetry 2y = 3 | ; 6
Gpenmg | Dowery >
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o G st | L
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b)y =2(x+1)2—5

Transformations:

< WRy¥Hcal EaaardN b‘ja Ya o of 2
o WS\ 1wt

o Qnfy clown 5 unds .

Vertex T
1h-5) S D

Axis of Symmetry X _ ( *’5 _B -

Direction of -2 | - 3 =

Opening up = - 5 |

Values x may take J

(domain) g X ? ‘Rz, a B 3)

Val tak
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7) The graph of y = x? is compressed vertically by a factor of g, reflected in the x-axis, and then translated 2
units up. Write the equation of the parabola.

We -3 X2

8) Describe the transformations fromy = x?toy = —5(x + 4)> + 7
TV sreran bY o facyor oF 5
= Vervica) reflecron in Hyg X -ax!s
o WY e Y yuits
= \Ne s T Unirs

9) Write an equation, irf vertex form, for each parabola.
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10) A baseball is batted at a height of 1 meter above the ground and reaches a maximum height of 33 meters at
Yorizontal distance of 4 meters.

a) Determine an equation to model the path of the baseball in vertex form.

Y
Point: CC())\) Y= alx-WY 1k -
YR e i(‘{,B‘ﬁ) [2a (0-9)133 \\’31 ’&(’X—(/) } 33
hoK L2 a(-4)>433
S r O 1

o=~
b) What is the height of the baseball once it has travelled a horizontal distance of 6 meters?

a6y = -2(6-9) +33
2 dsm

¢) At what other horizontal distance is the baseball at the same height as in part b) ?
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11) The flight path of a firework is modeled by the relation h = —5(t — 5)2 + 127, where h is the height, in
meters, of the firework above the ground and t is the time, in seconds, since the firework was fired.

a) What is the maximum height reached by the firework? How many seconds after it was fired does the
firework reach this height?

)A\%QX” 5 S conals ‘{'\Q \'\\\*QWOT‘K wwb{ (’)Q atr o MA)/ l\dgw_
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b) How high was the firework above the ground when it was fired?

Lt

5 (0-5Y 457

“5(25) 1177
=M,

h¢oy

W



Answers

Da) .. b) ...

Axiy ot Symmetry Anls of Symmetry
Drrection af Diezhun of
Opening Dpening
Valusy ¥ may Values x may

e (dpimaing take fdomain)
Vilust y may Valuss v may
take {range) Luke (range}

3)y =—-2(x +3)?
hy=z(x-42-1
Sy =3(x+2)?%-1;

6)a) Vertical reflection; vertical compression by a factor of i; shift right 3; shift up 6

! Vertax ¥ y

Axls of Symmetry

Direction of
Opening
Values x may
take {domain)
Valugs y may
take (range)

"\ Vertical stretch by a factor of 2; shift left 1 unit; shift down 5 units

Vertes x ¥
Auxis of Symmetry

Direction of
Opaning
Values x may
take (damain)
Values y may
take (range)

Ty = —%xz + 2

8) Vertical reflection; vertical stretch by a factor of 5; shift left 4 units; shift up 7 units
Na)y=(x—4)2 b)y=—(x+3)2-1c)y=-5x—-4)2+13 d)y = —%(x+6)2+4
10)a)h = -2(d—4)?+33 b)25m ¢)2m

11)a) 127 m; 5 seconds b) 2 meters
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1) For each quadratic that is in standard form, determine the value of ‘c’ that makes each expression a perfect
square trinomial (remember, the ‘c’ value is half of the ‘b’ value squared)

a)x?+6x+c b) x?2 —12x + ¢ ) x?+2x+c
TGN A x

C= (%) c = (%) C: (3)
= =3¢ -

2

2) Rewrite each relation in the form y = a(x — h)? + k by completing the square

a)y=x+6x—1 b) y = x% + 10x + 20

3= (465 - | W (1P +lox) von
W= (£ +6x+2-9) -

Y- (Créx+9) -9
W= (tvex+q) -10

Y= (2 v lox+35-35) rao

A= (1> + 1o Y25) 225 vag

= (x+5
Y (x +3)%+3)-10 3= e 7(’/(+§)-5
S (kv _
W7 (243)% -10 97 xrsy-s
Oy=x*—6x—4 d)y=x>—-12x+8

W= («*-6x) - 4

W= (- 6x 13- -y

NE (-6t -9 -¢

W (23)(3) - 13 A= (-1 v3¢) -3¢ +2

4= (2-3)*-13 37 (xx-¢) - 54
63 (v-6)"_ 2%

Y= (1 -13%) +

W2 (- 3¢ -3¢) +g



€) y = —x2 + 80x — 100 f) y = 3x% + 90x + 50
W= (-x*vwox) -100
W =" (-0 ) -1°S
o= (&> ~RO4 41690 ~KeQ) -0
W= - (7 ~20x +1606) + 600 -loa
W= - (X -40)(x-40) +1500

W= - (X-%0)* + 152 ®

w= (3 +t204)tsa

%= 3+ 300 )+ S0

47 309"+ 30 1825 - 386) + S0
= 3(x+3944386) - 200 + 505
Y= (s Xas) - 6254
82 3 (an1s)® _gac
g)y=—7x*+14x—3 h) y = 4x? + 64x + 156

5: (Te*142) -3 ‘C)-‘(L{TJ*G‘W)HSG

S e Dl

Qe (P -Ba) ¢T3 97 102 vrte9-64) s
Y= =7 (2-0x-1) 44 AUy req) - as¢ +15¢
e (=174 W= 1) (u<) ~ oo

YW= 4(x4%)°- 100

3) Find the maximum or minimum point of each parabola by completing the square.

a)y = —x2—10x — 9 b) y = 2x2 + 120x + 75 e
o (- -10%) - 9 Ye (x> +R0O%) +15
YW= - (x*r10%) - 4 9= 20 veon) 75
Y= - (* +ox +35-35) -9 Y 2+ o 00 -q00) +75
Y = - (4 v 10X +35) 195~ A W= L (o véox +100) - 18OO +7 5

. _ (4P vloxers) He =2 (F39)(xF3e) - 1735

4= - (x#5)(23S) & ‘63 2 (2430 725

s = (135)” 116

—— AT 385G,



4) The path of a ball is modeled by the equation y = —x? + 4x + 1, where x is the horizontal distance, in
meters, travelled and y is the height, in meters, of the ball above the ground. What is the maximum height of the
ball, and at what horizontal distance does it occur?

W= (-2 ) ¥ Max \\U@\r\f oF 5 Mm-S
\6: ,ergz qlﬂ %) o o horizent ol disYonce
4= (A -Ye +Y-4) +] F 2 meders |

Y= - (K -Ya+4) +Y+ ]|
\3: - (=3xS

\\’)3 - C%za\1+5

5) The path of a rocket is given by the equation, h = —3t? + 30t + 73, where ‘h’ is the height in meters and
‘t’ is the time in seconds.

a) What is the max height of the rocket
K= (365 430%) 73
W= —3(9—((%) y13
W= o3 (£ -10t 425 -35)+73
Wo =3 (% ok +35 ) ¥ 75473
h= -3 (g-5)@-5)+14E
he 3(E-5)" vyg

b) At what time does the rocket reach its maximum height

Mo koot of 143

13
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6) For each of the following functions, i) convert to vertex form by completing the square,
ii) complete the table of properties, iii) graph the function by making a table of values

iy = 2x% —12x + 22
. (P -lax ) 3
kﬁ = ;L(/ya——éy) I3~
0= X (XP-ex 49 -q) +o-
L,b; 2 (AP xdq) -1% 1™
%3& (x-3)(u-3) +Y

Yo (w-3) vy

Vertex (3) 97 " y
Axis of Symmetry X2 3 \ ,l
Direction of
Opening M]o J 5 .
Values x may take !
(domain 3 E £ XeIR2, 3 / |
alues y may take |
(range)y 1 éYER{UZL{% 5 ’D, R —

b)y =-x2—4x—7
Y= (éxﬁ"(’x) -7
W= 5 (& -%x) -7
Y=k (% vle-l6) 7T
W=l (wP-2x+16) -¥-77
925 (x-9) (x-4) 15
Y=g (x-9)*-15

Vertex ( (/)’ ] 6 ) x y
Axis of Symmetry v = ({ T \ 3
Direcfion of U IO 3 -.]‘-7“ S
3:1?::: ff may take ' (/ - 5
i(,lolmain) gX € R% 5 . "-/l 5
alues y may take 1
g | fYER |9z | G -1




Answers

1)) 9 b)36 ¢ 1
2)a)y=(x+3)*>-10 b)y=(x+52-5¢)y=(x—3)2—13 d)y = (x — 6)2

e)y =—(x —40)>+1500 f)y =3(x + 15)2 — 625 gy = —7(x — 1)*+ 4 h)y = 4(x + 8)%2 — 100
3)a) max at (—5,15) b) min at (—30, —1725) Gemmecstmltmtato)

4) max height of 5m occurs at a horizontal distance of 2m
S)a) 148m b) 5 seconds

6)a)

Vertex |
Axis of Symmetry [

Direction of
Opening
Values x may
take (domain)
Values y may
take (range)

b)

[Vertex [ N ~ y
| Axis nf-S\rmhéu_'v i
'Directionof |
. Opening .
Values x may
take (domain)
Values y may
take (range)
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E W4 —Quadratics in Factored Form
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1) Given the following quadratic equations, determine the i) x-intercepts using the zero product rule, ii) the axis

of symmetry, iii) the vertex iv) graph the quadratic

a)y=(x+3)(x-1)

, .. _ ~34
1) 44320 1= W) aost Xz ¢
x=-3 A=) x=-]
(‘3)0) (I)Oj
l\\) X-voiey =- |
Y- verdes = (-1337)-)-))
C-H-1)
b)y =2(x+4)(x—2)
7) X+yz0o -z O ||) 00S- I‘:g'_i
==y K= A = ~
(%)  (3)0)
.‘|'\) y(__ue‘_*ex - _,l
Q-vertex = A (~1¥)(1-2)
= A3)(-3)
= -1%
- 1,-1%)
Oy =—;(+2)x~6)
\) %o x-6=0 1) gos: x= 2
X=z=h Y=6 =
A= L

(“3507 | (G)O)

|Il) ’)(,& vedey = 2
3" Uertex = ‘é(&m){zaé)
F 3 (DY)
S

(;z,gi




d)y =3x(x —4)

) 4-=a X-9Y=z0 1) gos: ’Xfc%q U\
o x=Y
(©,9).. (4,2) Y=

W) X-verkex=
\\’)’\E‘_*QX - _6(1)(3—LI) P e S HET
= -1y _
(;)'19”)

e)y = 2x% +x — 10 %—’i}i:_':o
W= 3 +5% - Y- 10 - _
YW= (R+S) -2 (3xt5) —— B i
o (s )Cx2) O 1
V) ;fo+s$<c3 w20 ) aosrj(;’é_«i 1) K-verden = ~0-25 :_:‘ |

1::_—; Xz N 2 Y-verke: = _w,,}s*ﬁ"_-'&- TEETLTY

X (o) 1= [T .
(-25,9) ('0-?5)—‘0"35)_; N

f)y = =(4x — 3)(x — 6)

') Y93 -0 %-6=0 N T

1 tY 2 3¢
=3 %6 )Myqa SRR
=3 . N O [ [
% 6,0) o i

(0075 o
) %= 3.375

1) %-vevey - 3375 I C
Qv = <G99 e

(3375, aly



2) Determine an equation in factored form to represent each parabola shown on the graph.

a) T
| Yrolx-rYx-35)
203 a(0-9)(0-190)
30 = Hoa
= :
99 = =~ 3 -9 100
Az '—,9-\

b)
W2 al-r)(g-5)
-3z a(0+g)(0 ,;L)
~Az -

:‘,‘6—' A .
‘3)1 (7@%)(4(«9)
QT l

W= - (g5

5= aT+€)(%7-0.5)
5 = alls)(e.s)
52 97.5a

."Q:i
?7.5




g S X
3) A parabola has x-intercepts —2 and —8, and has vertex (=5, —‘?8). Determine the equation of this parabola
in the formy = a(x —r)(x — s)

-2 o [-5-Ca | [-5-¢-8))
1R = (3)()

-1€ = - T -9
8 t’) - A )
o L
AUz
0y S -
4) A parabola has x-intercepts 3 and 7. and has vertex (5,2%. Determine the equation of this parabola in
factored form.

\6: Q& (x-(%-3)

2= (5-3)(5-7)
&= AN (-3)

5) Determine the x-intercepts of each of the following functions.

a)y=x2+5x—24 3 x 3 = -39 b)y =x%—11x + 10 ’..EX;_L:?O
A -3 :5 L 1 3“(/

W (xr) (-3) & 1o

O = (% +(x-3) O= (x-19) (¢-1)

xg=o X-3:0 A-toz0 U-1=0

AN=-% A=3 Y210 Xj’

<—-<5)Oj (‘3)0) L(O)cﬂ <‘)C’)j



Answers

1)a)
|
8
x-int: (—3,0), (1,0)
axis of symmetry: x = —1
vertex: (—1,—4)
d) i“'ll |I

x-int: (0,0), (4,0)
axis of symmetry: x = 2
vertex: (2,—12)

b)

x-int: (—4,0), (2,0)
axis of symmetry: x = —1
vertex: (—1,—18)

x-int: (—2.5,0), (2,0)
axis of symmetry: x =
—0.25

vertex: (—0.25,—10.125)

x-int: (—=2,0), (6,0)
axis of symmetry: x = 2
vertex: (2,8)

x-int: (0.75,0), (6,0)
axis of symmetry: x = 3.375
vertex: (3.375,—6.891)

2a)y = —>(x—4H(x—10) )y =2(x+8)(x—2) )y = —(2x — )(x +8)

Ny=2x+2)(x+8)
y=—2(x-3)x-7)

5)a) (—8,0) and (3,0) b) (10,0) and (1,0)







2) Determine an equation in factored form to represent each parabola shown on the graph.

a) 77

b)

1] e _ 9&
AN BEAlee) (-1
A NS ) W= a(x+8)(L- ©.5)
L SFAETEAT) T ) seacrerr-os)
Y s=a@sy T L Sraes)
| I A . a_;,.?_; 5 = ,,6 S:— “7.5a
e e e T S T O B S P - q
1o B T | as _i
T \4 Az 75
D W o
a=-Lt 3

F‘% (+%) (e -| 7 W




3) A parabola has x-intercepts —2 and —8, and has vertex (—5, —18). Determine the equation of this parabola
in the formy = a(x —r)(x — s)

4) A parabola has x-intercepts 3 and 7, and has vertex (5,2). Determine the equation of this parabola in
factored form.

5) Determine the x-intercepts of each of the following functions.

a)y=x%2+5x—24 b)y =x% —11x + 10



