Math 20-1 WA &

= ovksheet — 3. ompleting the uare

Pg 192 #1: Use a model to determine the value of c that makes each trinomial expression a perfect
square. What is the equivalent binomial square expression for each?

x2+g_x+c ¢ XL+3;<+3,< +C E? XZ—ZX'ZX +C
+Y
2 x~xry
X +6x+q -
= (x+3)% - = (x-2)

x2—£+c C? xt-lx=~Ix +¢C

————
——

X-2x #|
= (x-1)*

X +1x +49

‘—‘(x+?-) =

|::1 +!
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Pg 192 #2: Write each function in vertex form by completing the square. Use your answer to identify the

vertex of the function.
y=x2+8x +0
Y '—6‘1*'7’)( +'/x) +0
:{1 (Xz“/x*’?’xué)d—o -14
g s (esu)*-p6

(oD x Y sl

VUJ(':L at (—‘-f, -lé)

y=x%-10x+31
g (x%-10x) +3/
3: (X2—5>L~5x) +3]
j: (xz-Sx—5x+25)+3| -25
Y (x-5)% «6

\/Ul{x ot (S-,é)

y=x%—18x — 59

y: (x*~(8x) -59

g+ (<:9x-9x) -sq
ff:(xz—Qx -9x +9() -59 -2
Y- (x-9)* - 4o

Verke ot (4, -140)

y=x%+32x-120

j’ (X2+3Zx) - 120

S (x +éx +l6x ) -120

S (x2+16x +l6x 42560~ 120 - 254
Y- (x+16)* -3

Vesbor ot (<16, -336)

Pg 192 #6ab: Determine the maximum or minimum value of each function and the value of x at which it

occurs. losihue paouns™ ofs op”
y=x2+6x—2
s (x%6x) -2
j 2 (x*r 3x +~§x> )
e (3 x2% +9) -2 _q
g G+3)" -y
Veden ot (-3, ~11)

/o el of y= -,
(AD"\!C‘\ ocecu(s 0\"’ X = ,3‘

ra

Bsitive pneans s of @ ,v
y=3x2-12x+1 R
y: (3x*-12¢) |
Y 3P-dx) +|
Yo 3t -2x -2¢) 4
Ye 3(x%-2¢-2644) +1 -12
j= 3(x-2)" -y

Verder ot (2,-11)

/70 value at j ..”/

Addd 3(y)
So 4obdsmct

wWhie K oUwvs ok x =2
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Pg 192 #6¢d: Determine the maximum or minimum value of each function and the value of x at which it

occurs. MJ«}M ~Mo05" o,am down

Max
y=-x*-10x +0O ¥

9= (lx*-10x) 40
S -1 (x%+10%) +O
ﬂ; "(XZ*SX +5x> +0

j= =l 6<21-5><+55< +25)+o +25

Added -](25)
%o add 2S .

j-‘ ~I(x+s)z+25
Veder ot (=5, 25)
/%-x at j.: 25'/

N - -S"

Pg 192 #8ac: Convert each function to vertex form.
* 3
Y= atit e =7
ge (P 3x) -7
Y: Gt 3xedn) -3
j 6( + t[X +—-x -f— ) ~J

gl

—&
16

72)

AJeqed? S A
5 N e S o[&ﬂbéu\»r a

AR

y=-2x*+8x—-3

j 2 (2% §x) - 3
Yr 26*-dk) -3
Yr 26t a-2.) -3

i i DGR '2,<4l—/) -3+8  AMd ~2(w)
2 caéé +8.
:/= -Z(x—z) +5
Verdkr of (2,;)
/‘%K o.'l j=g/
w ke A= PP

y=2x2—§x+1

j: [sz“é—x) +/
j‘ 2()(2"725)()4—/
g 20 - Fx “£x) +l

j: Z(XQ‘}%,( g

29X * 22

536

e -

288

§: 26-8)"
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Pg 192 #15: Sandra is practicing at an archery club. The height, h, in feed, of the arrow on one of her
shots can be modelled as a function of time, t, in seconds, since it was fired using the function
h(t) = —16t% + 10t + 4.

a. What is the maximum height of the arrow, in feet, and when does it reach that height?
b. Verify your solution in two different ways.

@ h(® = (-16¢2 v10) + 4
he) = -16(t*-5¢) 44
nlt) - {éz-}_‘b'_i -%é) +4q
R e A G T

_ 228 4o add 25
h(¢) - ~;5(¢-’;‘_)7-+_/%1 16

5 89
\/ka a3 (/‘, 76_ !
%o teaches ["‘jm' of _‘85__ Feet (oe 55025 ﬂ') atls '/2" s0cocds (o O.3l25. uonés)

@ \/Qﬂ'ﬁ \)‘Sl'(:g Z"éCALc - rUartor an leolodor,
Vet USMJ 1otk 3| Calevlvs , wohere 0 - -32¢ 210
teog
Pg 192 #18ab: A concert promoter is planning the ticket price for an upcoming concert for a certain

band. At the last concert, she charged $70 per ticket and sold 2000 tickets. After conducting a survey,

the promoter has determined that for every $1 decrease in ticket price, she might expect to sell 50 more
tickets.

a. What maximum revenue can the promoter expect.? What ticket price will give that revenue?
b. How many tickets can the promoter expect to sell at that price?

@ lewnve = (rcdats sold \Cost o Hdet) . Rt x: fria Adustogy (dollss)
= (Zooo +50x)('—7'0 = Ix)

-

= 140,000 -2000x + 300Ox - 50x
= 2 =
= = 50x" « 1500% . 149000
-‘éSOx2+ I500x) + 196000
2 -50(x™-30x) + 194000
50 (x*- 15x -15x) + 190,000
-50 (Xz-l5)<~15><—r225) +/40,000 + 11,250 Added -50(225)
Al 2 44
3 "bO(/( —/5) + 151,250 0 a t,256.
\/ka ot C;S, 15,250)‘
%0 ar atidat prie of (F6-15)

® They will il (2060 + 50(i5))

1}

855, Hhe Pmmak( Con rake 451,250,

2350 Hickts.
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Pg 192 #23: Use a quadratic function model to solve each problem
Two numbers have a sum of 29 and a product that is a maximum. Determine the two numbers

a.
and the maximum product.

X+j 2 2 (x){j) 3 /%»ximvm

50 P(Z"Dvc*r (x)(_vj)

= (N(29-%)
-x"+2°lx+0 ;> Of"‘mﬁ s \/\)

=] (X -qu) +0

=~ ()(2~gzix -2._0(,()4—0
! (Kz' E,_ﬁx -Q;."x—r%"'_) +0O +84 Added - (8‘”
-~l(x-—q- 84) ! C doadd 4’%.

. 20
%o whe = 555 (méj:%‘-’) +4hon P(oévcl- = -&L‘(J( which 5 oy,

b. Two numbers have a difference of 13 and a product that is a minimum. Determine the two

GNy) = rmimon

numbers and the minimum product.

x -y =13

40 /ﬂowcr = (’()(j) h‘ﬂ &
4 5
= ()Nx-13)
= xRBar0 = Qs op N
(x -l3x +0 ]
(X ——X "—x)+0
= [Xz- (3)( —’zéx " %} . _~-1%9_

; = 13 !
2 whn x 3 (méﬁ : —23)1 +Hen {)(oéuc-" N ”-Lf—:-’lwkfcta s M.
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Q1: Convert each function to vertex form.
f(x) = x? — 6x + 1000

Flx) = (x* ~6x) +10060
[XZ'BX%\) + (600
(x2~3><-3,<4q) +1600 -9
= (x-3)*+ qa

F(x) = x2 + 12x + 1000

)= (x?+12x) +1000

[xz+ bx+bx) +1000
(x2+6x +6x + 36 ) +1060 -3
(x+6)* + %4

0
i o

o

“

Q2: Convert each function to vertex form (using decimals).

f(x) = x% + 5x + 1000 f(x) =x?-3x+ 1000

5(x): (x% 5x) +1000 $(x) = (x*-3%) wioeg
= (x* =155 ~1.5x) +1000

6(142.5)( +2-5x) +(OOO ( .
- 2 ; = X, —/~57( -/ 5

(x*+z.5¢ +2.5x +6.25) +1000 ~6.25 e e /5% +2.25 ) 41600 ~2.25
“(x+2.5)%+ 4335 ' T3S

AL
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Q3: Convert each function to vertex form (using fractions). ;D 56\« 7/‘/854‘0”5 vl
f(x) = x? —3x + 1000
£(x): (x*+ 5x) +1000 §6) = (x¥-3%) + 1000
s (<t r3x + B ) +toe0 -(Xz--zéx-§><>+looo
:(1 +gy+;x+%§)+/wo .1:(_5 [xz_ %x '23)‘ +—f(! ) + (000 -2
(,(+§>2+:51}s_ —‘(x-%)z«‘}% Y

f(x) = x? + 5x + 1000

Q4: Convert each function to vertex form (using fractions)
f(x) = 3x% — 5x + 1000

) - (Zx2+6><) +1000 £(<) = (3x* -5x) +1000
=2[x2+3><) +1000 3(’(1"5 ) +1000
-2 30c* - 2x-2,) ioon

:2({2+%x +ix+ﬁ)#/ooo 2 P38
5. .5
3(’( X "Zx 43165.>+Iooo _25

Z(x+ 3) H‘ll
z ., ua3s

f(x) = 2x? + 6x + 1000

‘1

Al

v

(o
2
l

N




[ |
Math 20-1 w ME\/

Q5: Convert the function f(x) = 3x2 + 9x + 1000 to vertex form.

Using Decimals

F(x) = (3x%+a) w000

? 3(x*+3x) #1000
3P+ 1.5% +1.5% ) +1000
3 (x2+/.5><+/.5)< +Z.25)-Hooo -6.7%

3(x+15)% + 9q3.25

u

1)

Yy

Using Fractions
$(x) - (312-*%0 +1000
3(x*3«) + 000

3()(2* %X +—22><) +(000

2,3
3(x THECET o '3)+Iooo %7:!

11

Y

3473

i 3(’“23)2"' q

Q6: Convert the function f(x) = 2x2? + 10x + 1000 to vertex form.

Using Decimals

(<) - (2x*H6x) +1o0D
> 2(x%*+5x) + 1000

: 2(x%+25% « 25x ) +666
& 2(><Z+2.Sx +2.5:<+6.25)H000 -12.5

=2 ()(i- 2.5)7' + 98%.5

Using Fractions
$(x) = (2x*+10<) +100
= 2(x%+5x) +100O
: 2(x%+ 5% + 5S¢ )+1000
= 2()(‘+{-;< +.§>< + %‘5) 1 (606 —_2-15_

- Z(X +-25>2 + B;qé‘
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Q7: A farmer decides to build a fenced pasture on the side of a cliff. If the farmer has 32 yards of
fencing, what are the dimensions of the pasture that give the maximum area?

1 32 yerds, ond vdve vad vp X on o Sid,
. X on e seoed Side, (ecwﬂ:\j vs

I with  22-2¢ K¢ the +thid side,
¥

X
l!

a. Determine the area of the pasture as a quadratic function in Standard Form, y = ax? + bx + c.

e = (W)

= (x)(32-2x)
= 3% -2x?
= -2)(24'32)‘ +0O A«‘\
fea Gosgh
20 LRI TS : = -
b. Create a table of values for the functionand 4, . . ‘ !
graph it. 18 § ;
(0 |
~—~ b0 g
'g 15
®
b e
“ &
&b
7 o '
% Qo ’ i
o |
£ // [
c. Convert the equation to Vertex Form, & # '
= a(x — p)? + q, and explain what the vertex :: / |
(p,q) represents. % ] : it
Az (-2x%+324) 40 e S M L {
13 —r retrt
s - 2‘[ +0O . ; Lo %  EZI b
Z(K SKS °,o~ TIMNS S A8 Aton 12318 SWE YL Q20 X
= -2(x%-8¢-8x) +0 / ‘
2 / x (4ds) :
2 -2 (P-gx-8 460) 40 +128 3 0,
= -2(x-8)* +128

Veslex o (8,'28)’0&‘ whn  X28, acen has maxitorn yvalee of 128 .

d. Determine the dimensions necessary to maximize the area of the pasture.

The pasbe s () by (32-2x)
[
oc (8) by (32-16)

o¢ 8 E-j 16 :jo-cés.



