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HQ&f Zé MPM2D Completing the Square - Applications

V=2 (U +ont) +432

y= 2 [# Hoat-l—(to — (% ) | +43
A=A

i 2[1+s} — 25] +43

Y= 2 (A+5) +43 + (-25%2)
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X Unit Test Wil octuc o Mondu (Jvm( 1)
Recall:

1) Express the following equation in vertex form.

y = 222 + 20x + 43 (STondaal )

aX+20bts = (atk)”

=5 5 V= 2(448) +43 =50

°, Vertgx Form

2) Aballis thrown in the air. It’s height, in metres, after t seconds is

LL 4‘0) h(t) = —5(t — 6)? + 40. What was the‘maxnmum height of the@/\/hen did

it reach the maximum height?
h=6, k=40

= .

t O Vectex (6, 40) Je Max height = 40

Mo Y value =7

Maximum/Minimum Questions

A quadratic relation reaches a maximum/minimum at Vertex

Y= 2 (a+5)" =]

In problems where they ask for a M ‘N o Moy

you will be required to find Ve Y-'t@)( . To do this you want to take the

equation given and put it into _ \/e\ftq,x "PO(W\ form by

completing Hu Squnt .

Example 1 A baseball player hits a baseball into the air. The motion of the ball is
modeled by the equation h(t) = —5t% 4+ 20t + 1.
*note that -5 is rounded from -4.905, which you would use in a physics class.

a) What was the height of the ball when it was hit? time =0 — he; 9 ht =

what=0 = hw = -5 CO)L +20(0) +1 = |

7
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Completing the Square WORKSHEET

1. Write each quadratic function in the form
y =a(x-h)?+k.
a) y=x%+6x
b) y=2x%+8x+3
Q) y=x*—4x—5
@y:x2~12x+2 )/-f
eNyy = x% + 14x + 39 2254193 =

2. ldentify the vertex of each function by
completing the square.

a) y=x*+2x+7
b} y = x2 — 24x + 215
C) y=x%+48x IASBERGEN —

d) y = x% — 6x+9 “You have to solve this problem by yourself. You can’t call tech support.”
e) y=14—16x +x2

W

Determine the following for each quadratic function shown below: the direction of opening, the
coordinates of the vertex, the equation of the axis of symmetry, the domain and range, and the
maximum/minimum value and when it occurs.

a) y=—-x*+10x+7

b) y=2x"+12x + 65

<C)§y=—3x2+12x-17
) y=4x?+16

e) y=-7x*+14x+3
f) y=-05x*+4x-5
g) y=5x*—-30x

4. Sketch the graph of each function. Show the coordinates of the vertex, the equation of the axis
of symmetry, and the coordinates of two other points on the curve.
a) y=x>-2x—-8
b) y=x%+4x
) y=—x*—6x-9

1 2
d) y=5x +2x+1

(&) y = —3x% +18x— 25

5. Without graphing each function, state whether it has a maximum or minimum value.
Determine the maximum or minimum value and when it occurs.
@ ¥ = 1.5x° + 6x — 8
b) y = 20x — 0.2x?
C) y=2x+1+0.1x?
d) y =—-0.003x% + 0.6x — 11

6. Sketch the graph of each function and state the coordinates of the vertex.

a) y=(@x+1(x-3)
b) y=02x+1)(x-2) Hint: Expand first
@ y = —=3(x — 1)(x + 3)
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i
b) What is the maximum height of the ball? Vertex = ‘

h) = =5t° + 20t + )
= =5 (+-4t)+|
= -5[t -4t + (B - ()] +
= 4 ==y
= -5lt-0"-4] +1
= ‘-5[-t—z)z+l + (~4x-5)
W)= -5 (- +21.

c) When does the ball reach the maximum height? 2 value o ve/tiy = ?

Tre bll reach moy height ot 2 sewnds.

s Maximum he.‘ql«t s 2m,

Example 2

A farmer has 24 m of fence. He wants to fence a garden on the side of his L-shaped
house. He doesn’t need to fence the sides against the wall. His garden will have three
separate sections, equal in size, one for carrots, one for tomatoes, and one for
cucumbers. What is the maximum area of the whole garden?

>J. .

A+tA+A+Yy+9+im =24 —O >
2A + 2 = 24 SERE ,.
2 2 3 House
/\‘9 =8 =% ¥ \Vf}‘we of
Ared = Y x 3% ¥ Vertox = @‘EQ - é?? = 4
el B daa: Sb A4 = €p =5 frea= (B 4)x3 (4)
O = (8=1) 3% - Areg = 4 Xi2= 4%
=0 o 311:? o The maximum QRO =4Z .2
A= A=0 - |

What are the dimensions that maximize the fence?

Wen K=& = S inte Y=g =4
O Te cl{‘nqengiw\ o e +€nu3 Slonld  Le [2 )(\4 ( Width X ’Q(“:ﬁ"’\ )
, | . & :
7 e

4x3 =2



Example 3 The sum of two numbers is 10. The sum of their squares is a minimum. Find
the numbers. ‘

@ A+ y= 10 — y=lo—-A

® X+ y? = Minimum) Sumet e Sguaces
Sub 0 e (2) G i SEUOES
oLk (o) =
A"+ loo++5 — 200 = 55
24 =204 +lo0 = 55
stundard — vertex fom
2 (A% —=lod) +lo0 =
2(?&1"107( + “'°> - ( > ] +100
2@1 -5)" - 25] + 100
2 (4-5) +loo + (2x-25)
2(A-5)"+50 =5
SVectsx = (5, 50)

26+ % = 5o v The fwo Numbers art

M *=50 -25 5oand 5

so we rejeet =5 bemast ~5+5 =
Homework: Maximum and Minimum applications problems - Height/Time and
Dimension Questions, Number Problems, TIPS Practice '



