
 

31 Quadratic Functions
A function f given by the rule

fCx ax2tbxtc Ato
is called a

quadratichnetistenderdform
fCH a X h tk where h k is the

vertex of the parabola
EI Find standard form of a function f whose

graph has vertex 2 1 passes through 1,4

f x a x 2ft l t
a x 212 I

f i 4
4 fci all 25 I

a L 112 I
a 1

So a 5

f x 5 x 25 I

Vertex C3,2 passes through 1,4

f x a x 137 2

fCD 4
4 fu a 45 2

16a 12

4 16a 12
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Facts If a 0 the parabola opens up
If a Lo darn
If a o the function f has a minimum

rake of k af x h
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If a LO maximum value of
k at x h
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GraphingaQuadraticFuretion
Steps Complete the square to get into standard

Opens Up Down
Find Vertex

Find X intercepts y intercepts if any



Ed f x 2 2 18 10

21 2 4 5

21 2 4 4 Y 5
adding0

2 Cx1272 4 5
2 txt25 9
2 x 125 18

vertex f 2 18

OpensUp Daun opens up since 270

Xintercepts 0 2 2 18 10

X 81741271122
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Note Given text ax tbxtC the x rain of

the vertex is h Ia and the y value
of the vertex is k f h

Lt Find vertex of parabola text 2 48 10

h Iza 2 If 2

k f h fC 2 21 25181 2 lo

214 16 10

8 16 to

18

Applications

Total cost of a product is Cx 200 50 1 2

where x number of units produced Find the
X valve for which the total cost is minimum

I weft on x2 is 0 So parabola opens up
Hence the minimum value of C is y k

at X h where h k is the vertex
h Ida 4 Eo 25

We want to build a rectangular pen that borders
a river on one side We have 100 ft of farce to

work with What is the maximum area that can
be enclosed



river

Area is length times width
y Let x width y length

The perimeter of our pen is
Xtytx 2x Ty

We know we only have 100ft

of fence to work with so our

perimeter is 100 2 1y
We want to maximize area Xy But we need a

quadratic expression in order to find a maximum

and Xy is not a quadratic expression
However siree 2xty 400 then y 100 2x

So xy becomes

Xy X 100 2x 100 2 2

which is a quadratic expression

Since 2 LO the parabola opensdenim and
from Fact the maximum value is y k the

y value of the vertex Lets first find the x value
of the vertex

he 4 IT 25

Remember 25 is not the maximum It is the X value
that gives the maximum value k when we plug 25
into the expression So i 100125 21257 2500 1050

1450


