Name:__Achiey Hon Date:__Serst 72011
Section 1.1 Quadratic Functions y =ax’ +bx+c
1. Indicate the values of “a” “b” and “c” in each of the following equations:
2 2
a)y=x>-2x-5 _1., Ay—x*+2=0
b)y—zx +5 / Y= ¥e-2
i‘% %/5,1‘ *%‘/ %/ﬁ/
a= i :”2 C= w% a:%?‘ = {) c=5 a:‘ b:@ c:.{,iji
d) y=x(x-7) e) f(x) =x*+1 f)y=-3(x+2)* -
jo ARENAE e
-%4‘/ ﬁ«'/ - - . lﬁ_ L
g FxFe R -0 >

2. Factor each of the following quadratic functions and find i) the Coordinates of the Roots, ii) the Equation of
the Axis of Symmetry, iii) Coordinates of the Vertex, iii) Domain and Range

a) y=x"+3x-18
-2 0k

b) y=2x>—x—2

(=% =B {H+ 1)

Roots: 3,-b  AofS: x=-16 Roots: \_;f%j: AofS: X=05 Roots:-# , -7 AofS: x=-b
Vertex (IQ wu‘ é%‘w * ] Vertex: (o, mm Verte>f: b,
Domain: wer  Range: yz-iaB Domain: x¢ g Range: 43 -2 Domain: yc®  Range: i
5.3 e) y=6x>+13x-5 f) y=15x"-Tx-2
— 42 =
Wy=xtox=o (3%-1 (248D (B3 D (3%-2)
(x+3) (X=2)
) | )
Roots:-2-% AofS: x=-2 “Roots: “§g;~ " AofS: x=-1 Roots: - @% AofS:
Vertex: (m 4 N Vertex: - -5 Vertex: (2, - 49
Domain: xyer  Range: %2_’”% Domain: x e g Range: %3—2%;? Domain: x¢® Range: U2 m
32x* — 60%-27 1,1 2 1
)}Z%‘ﬂ 22 U= h) yzzz-x +—2—x—6 ) y=x"+ x——6—
4
(¥ 2 (x-3) SEERIEEE »!
Roots:-=,%  AofS: =y
" Roots: -u .2 AofS:-3 = R -t
Vertex: ({3, -4 : “”‘ . I Roots:- = , 3 AofS:-13
Domain: , .z Range: y >4l Vertex: (-2, 4 Vertex: (-5 . )

Domain: y ez Range: y> -4

Domain: y e g Range: 2 -#,

3. Graph each of the following quadratic functions and label the following:

Y-intercepts:

Roots, Axis of Symmetry, Vertex, and

Ny intertept

a) f(x)=x*+7x+10
Roots: -5, -2
AofS: x=-35

a
Vertex: (-3551 )

Y-intercept: \0

° k’\é‘ W{?f«f@ﬁ?’%

» :/ & { L

b) f(x)=2x>+15x+18
Roots: »me%f
AofS: x=-2715
Vertex: (-371%,-10.12)|

Y-intercept: iy
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d)

) f(x)= 12*5’? -3

F B

F)=-2x~11x+6

Roots: -

AofS: =

5
Vertex: (¢,

Y-intercept: |/,

Vertex: (- '

Y-intercept: i,

e) f(xj =125-—2x—2x2

2

Roots: -2 >3

Roots: ©.-%

AofS: y=-7

Lo
Vertex: (~7.%}

Y—mtercept

I
Vertex: ("%,

Y-intercept: w‘;‘

f) 7 =‘———§+2;vc+3xz

4. Solve each of the followmg quadratlc equatlons Provude your answers in exact form

a)5x—1=2x 5:VB- T gy T b) 8x+8=12x7 3+ {EEL . 330
Or 20 B D 0% - B g T e
2 _ . B 2 —
C) X —5X+3—O Bi{mw %@%Tu d) 6x+6~—15x 2}%\{”;»-).)@ . 2,‘2.%1\!‘&;3;%
o ® 0= 150 ot by i o
x= 51IE e = BX -2+
5. Determine the value of the Discriminant and the Nature of the Roots:
2 _ 42 — 1
a) 4x"+10x+9=0 b) —x"+6x+7=0 3% +—x+4=0
100~ uiy = - by Bo*2%= bt

lMQ@ [A214) STy ot

2 Yok @éﬁ’tﬁg m;?*"”’

%;%4%3%3

2 rodiorgls 4e2?

&) (x+3) =1
Ktk + %0

g)200+33x+x* =0
LO%A = 900 = 2999

2 veronod, 28 = 172

h)0=x*+12x—-85
30D e 13y

Y ovoronal, uiussne

i)0= 3x% —12x—288
U+ 34BL = 3000

2 }”(}’“ﬁ@{ﬂ %;5}45 e i@
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6. Determine the vertex of the parabola y = 3 (x—-20)(x+ 22)
0= 3 (¥ =203 X=+22) 50-22 .
/ —_ oy = ”ﬁﬁ” &=

| = NEARK ! (-, 120D
Y =9 {4203 (ﬂ”’\”“”?ﬂj@
f% = 3(- zﬁw

frouts: 20,-23]

7. Apebble is dropped from a bridge into a Triver at helght “h” meters above Let “t” be the number of seconds
after the release. If h( ) 65— 4.9¢%, then how high is the pebble after 3 seconds? What is the domain and

range of this scenario? When will the pebble hit the ground? “re pedble i whm pbier 3 OFc
0 b R =N

8. A tennis ball is dropped from a balcony. The height of the ball (h) above the ground is given by the formula
h (t) = 78.4 — 4.9¢%. Where “t” is the number of seconds after release. How high is the balcony from the

ground? When w;II the ball hit the ground?
il b Dergn dops

9. Tom throws a football from the top of his building. The height of the ball is given by the formula:
h(t)==3¢" + 60t +132, where “h” is the height of the football and “t” is the number of seconds after the

throw. What is the domain and range of this scenario? When will the ball be falling to 50m?

10. If the quadratic equation (x 2) +k =0 has two distinct real roots, then what is the range of "k”?
AT 1S PORTNE

(Multiple choice, cirlce one) Justiy your answer.

a)k>2 @k<o o) k<0 d) k<4
(x-»z*% k=0 | \L “ff‘i ;
- Wy b
- l%%"*f“!fim% = el ol
o L“C:"”‘ [ Wo- ot ;
L= V@;«s;m@:y
S e ﬂ‘ f@ &
11. Find the values of “A” and “B” if x° +6x+16 (x—l—A) +B
Wby slos x2a 2RASAZ 4B ¥tz f‘i‘"ﬁﬁ Az b
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12. Find the values of “A” and “B” if x> —10x+27 = (x +A)2 +B
oD% AT wE e Tuh s A ag«ﬂ‘af;

EA R T P T VI Y o T - -
e P e e

I

POV E ey | oaE A%%
2«~§V§

13. The figure below shows the graph of y = X+ Px+q . The graph cuts the y-axis at point “P”. A horizontal
line is drawn through points “P” and “Q”. What are the coordinates of point “Q"?

2
)
{'}

14, If the quadratic function y = ax® +bx+c has two equal roots and opens up, then which of the following
statements are correct?
(ipa>0 ||)C >0 iii) b* —4ac >0
TO6E OpENS U (=D ) 2201
2N e w24 0ZU 2"
Sk AWO Sau

15. If y= (x—2)2 and y =2x+1 intersect at points (x;,3) and (x,, ¥,), then which of the following
quadratic functions has the roots at x, and x,?
(A)y=x"—-6x+3 b) y=x>~2x+3 o) y=x>—6x+1 d) y=x*~2x+1

; 2ol e 204 )

B = X )0ty

16. Determine all values of “k” with k& # Ofor which the parabola has its vertex on the x-axis.
y = kx? +(5k+3)x+(6k+ 5)

it =2

Y= W by 4T
Verey (0,1 Ve (3,22

g v AADR 1S 2 unsd
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function, given that at least one root is real?

SEIITEY wiegny OF
020 lheelt (s b~ 3¢ >0 )
o > >> BC o
fcaa |

19. The parabola y = f (x) = x* + bx + chas vertex “P” and the parabola y = g(x)=—x" +dx+e has vertex
“Q”, where “P” and “Q” are distinct points. The two parabolas also mtersect at “P” and “Q”.

i) Prove that 2(3 C)
)= wapya ©

y

[V i ¢ A=

(Ir';z

roote: = «d |

Aot @ oy ‘Mi\?\ o) ,
20. The equation- y = x* + ax + a represents a parabola for all real values of “a”. Prove that each of thees

parabolas pass through a common point and determine the coordinates of this point.
Y= X Gyt O

i} The vertices of the parébolas in part (a) lie on a curve. Prove that this curve is itself a parabola whose
vertex is the common point found in part (a) ‘
R CER R

08‘

1 0
_ A < ouediahe
I <

W, -

v
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Date: “erd o

Section 1.2 Quadratic Functions iﬁéﬁg&aﬁﬂrm y=a(x-p) +q

1. Indicate the values of “a” “p” and “q"” in each of the following equations:

a) y=3(x-4)"+8

b) y=2(x+6)" -13

ﬁ) y :'(—?,x)2 +2

a= o pEo (qF)

e)y= (Sx - 20)2 - O

) By
&

«4//'
a=.s p=n_g=0

(dﬂ”‘%“é -
a=1z p=2 = p=-5 g=- a= -, {xgi— > %Wgﬂzlu
2

a= 7 = | q= M

2. Factor each of the following quadratic functions aryg@find i) the Coordinates of the Roots, ii) the Equation of the

Axis of Symmetry, iii) Coordinates of the Vertex%;wﬁﬁ Domain and Range

ta) y=x" -5

Roots: .-t Aof S: =0
Vertex: (o,-5" "
Range Yz -5

b) y=-2(x+2)’

Roots - Aof §: %=1
Vertex:(-1..0) Domain: y¢w
Range : 0

¢) y=5(x-5)"-10
Roots o0z v i5Adof S: w5

Range: > -0

Nd) y="7x" ~14

Roots: & -z Aof S: =0
Vertex: (o-+ Domain: % (g
Range: 4 - 14

e) y=(4x—4)" —10=1bx-1"- 10

Aof §: =1
Vertex: (.- Domain: vew
Range: >0

fy=503x)::
Roots :

Vertex: 10,0
Range: y>o0

Aof S:x-0
Domain: v cg

A
OO

, 2
g) y= .(S_xit_lz SRy 4R

5
Roots: /  Aof §:x-)
Vertex: (12> Domain:  c=

Range: >3

h) y=-2(3-x)" ~14 =203/

Roots Aof §: 7
Vertex: (2.~ Domain: ¢ %
Range: v -

i) y
Roots :

Vertex :
Range

-2
Aof §:
Domain: v ¢ =

2(x* +4x° +16) + 4 .

3. Graph each of the following quadratic functions and label the following: Roots, Axis of Symmetry, Vertex, and Y-

intercepts:

a) y=(x-4)" -9

b) y=-3(x+2)" +8

b) yz%(x+3)2+1

> Aok I A
- 3 Vs i
) ' :
______ 1\\ i} : y //
| ! //
IS |
j ]
! jl - | ME
Yk s LI ‘
: i
]
[
........... A y, N
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d y=

(2x-4) +8

I ST
ERYAr DI

e) y=(3x=15 -6 < gyt

i

=i

e) y=2(2x-6) +3 503" 3

N AN
\

ST

" 4. If each parabola is in the form of y =a(x— p)2 +¢, then which graph best describes each equation:

i)a<-1,p<0,g>0

J\

P

e

ii)0<a<l,p>0,g<0

i) a>0,p=0,g<0

e

/

iv)0>a>-1p<0,g>0

[

L\

N

/

y( 8
|

5. Convertthe function y = %xz —4x +1 into standard form.

f FUEN SURNE L S |
’&,Q: g PRTH T Y
7 7
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6. If a ball is thrown upward from a height of 4 metres with an initial veloctiy of 6 m/s, its height, H(t), after t
seconds is given by the equation H () = —0.5¢* + 61+ 4. Determine the maximum height of the ball.

7. Aline with slope 1 passes through the point “P” on the negative x-axis as shown and intersects the parabola
y'=x*atpoints Qand R. If PQ = RQ, then what is the y-intercept of line PR?

8. The graph of the function y = ax® +bx+c is shown in the diagram. Which of the following statements below
must be positive?

7) a by bc OY ab2 d b-c (& c-a
OPENS QAN g e e 0 - €
X A AAA
m’“(g e R 4/
9. Consider the parabola. The value of the real number “c” for which such a parabola touches the x-axis exactly

once is:
S b) 0 9= d — e =

) . ) . ;

10. Point “A” and “B” are on the parabola y = 4x* +7x-1, and the orlgm is the mldpomt of AB What is the
length of AB? i

11. The parabola y = x* —2x+4is moved ‘p” units to the right and “g” units down. The x-intercepts of the resulting

parabola are 3 and 5. What are the values of “p” and “g”? 0= -1y e g0

J\» YR - By bl

T & 1 be "3=9
@ y ope i f=3 e (x-1e NV 4 (370 Yo D=t
‘ . Ot pelib  ge3C \ e
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12. Ifyza(x—2)2+c and y=(2x—5)(x—b)rep

resents the same quadratic function, what is the value of the
constant “b”

%

13. the parabola y = ax® +bx + chas vertex (p, p) and y-intercept (0,—p),where p#0,what is the value of
a2 a) —p b) 0 Y D) 4

E) p

14. The parabola y = x* —2x+4is moved ‘p” units to the right and “g” units down. The x-intercepts of the resulting
parabola are 3 and 5. What are the values of “p” and “g”?

15. Challenge: square OPQR has vertices 0(0,0), P(0,8) , Q(8,8) and R(8,0). The parabola with equation .
DL i ) .
y ={(x—2)(x—6) intersects the sides of the square OPQR at points “K”, “L”, “M”, and “N”. Determine all the
values of “a” for which the area of the trapezoid KLMN is 36.

b U

£

AubQxel
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12. f y=a(x- 2)2 +c and y =(2x—5)(x—b)represents the same quadratic function, what is the value of the

constant “b”

s N I
R tg 4
§ - s
7 - A

- P L ”

y: ok Ha

k|
)
. L

13. the parabola y = ax’® + bx + chas vertex (p, p) and y-intercept (0,—p), where p 0, what is the value of
‘ E) p

“br? a) —p b)0 c)2 D)4
\\:
R
= C
t Dy ! - L g
pre

14. The parabola y = x* —2x+ 4 is moved ‘p” units to the right and “g” units down. The x-intercepts of the resulting |

parabola are 3 and 5. What are the values of “p” and “q”?

7 AU v= (£-3) -5 )

e el (-4 )"~

=

15. Challenge: square OPQR has vertices 0(0,0), P(0,8), Q(S,B) and R(8,0). The parabola with equation
y a(x—Z) (x—6) intersects the sides of the square OPQR at points “K”, “L”, “M”, and “N”. Determine all the

values of “a” for which the area of the trapezoid KLMN is 36.

;o 4 ¥ H
A ; { .

! g { i Pt
/ «_ﬁ{\ ) E‘
jf N
()LME;\;\ 1\ ?f’ v/[ ) P
15 THNY
90 o “Ya
ml= LSO, tog

“
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Section 1.3 Problem Solving Involving Max and Mins

1. Given each of the following equations, find the coordinates of the maximum or minimum point.

a) y=—2x*+8x b) ¥ =—4(x—-3)(2x-1) c) y=3x’ +9x+12

2

h)y y= —%x +15x+2

P Y
DY F U0

5. Two numbers have a difference of 30. The sum of thelr squares isa mmlmum. Determine the numbers,

2 YA g

7. There is a number such that when you add it to twice its square the sum is mrmmlzed What rs this minimum
sum? , Mip =

K A
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8. A Broadway musical sells 400 tickets each day at $30 per ticket. For every increase of $3.00, they lose 20
sales What should their ticket price be to yne!d the maximum revenue'-’

9. Acompany that charters aV boat for tours around Vancouver Island can sell 200 tickets at $50 each. For every
S$10increase in the ticket price, 5 fewer tickets will be sold.
a. Represent the number of tickets sold as a function of the selling price

"
@
S
ig Y
o
[
A
D
el
w0

g *%fe%@«“?'
p= AR +aB 0T

10. A company sells its bikes\a;t 5306 each and can sell 70 in a season. For every $25 increase in the price, the
number sold drops by 10. :

a. Represent the sales revenue as a function of the price
- ’ R= P~ % ‘@Qg}ie

- o3 (P uTBP)

13070~ 8 3h4 3%,

11. A musical show did a statistical research on the impact of its ticket sold by the ticket price. Through their
research, they collected the followmg data. Usmg thlS data, determine what ticket price will yield the

maximum revenue. - ,‘%2% =00
Ticket Price |tickets sold
$5.00 416.67
$6.00 400.00
$8.00 366.67
$10.00 333.33
$12.00 300.00
$17.00 21667
$19.00 183.33
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12. A farmer wants to make a rectangular corral by using his barn wall as one of the sides of the corral. If the
farmer has only 60m of fence, what length for the rectangular corral would maximize the area?

13. A 50 meter long wire is cut into two separate pieces. One piece is use to make a square and the otherinto a
rectangle, with the Iength 3 times the width. If the sum of both area is a maximum, find the length of each
= f} - \ S 2 7.5
piece of wire. G (Y

14. A rectangular area is enclosed by a fence and separateyd into 2 rectangular regtons as shown. With 800m of
fencing, what is the maximum area that could be enclosed Find the dxmensnons of the enclosed area,

15. Suppose the rectangular fence is to be separated into 3 rectangular regions as shown. Again, with 800m of
fencing, find the maximum area that could be enclosed. Find the dimensions of the enclosed area.
R =y |

+ 20000

16. Bob is going to start a small rectangular garden using his house as one side and his garage as another side. He
has 60m of fencing and wants to enclose a maximum area of 450 square metres. How long will the longest
side of his fence be?

17. A right triangle, with a base of 200m and height of 300m encloses a rectangle as shown. Find the dimensions
of the maximum rectangle? Extension: If the height of the triangle is “A” and the base is “B”, find the
dimensions of the max:mum rectangle in terms of “A” and “B”.

3‘:’0‘ LEN

)
1
i

i

|

]
S
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ol answer:

= Mgt (A4 y v&}
o AB-BX

Ty
ont, bngix = xi) = (

AR = 03 + Ay

T : - . B 2 |
AR = Ay BX TR A R (x- AV AB |

hy= AR - BY




