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CHAPTER 5 EXTENSION
APPLICATIONS OF QUADRATIC
FUNCTIONS

Vertical Motion Problems
Dropped Object Function (on Earth)

h(t) = -16t% + h,

 tis the time the object has been traveling
« h, is the original or initial height of the object

Types of Questions You May Be Asked
e When will the object hit the ground?

« How high is the object at seconds?
« When will the object reach feet?
EXAMPLE 1 ,

A coyote is standing on a cliff 254 feet above a roadrunner. If the
coyote drops a boulder from the cliff, how much time does the
roadrunner have to move out of its way? =7

W= —1t* + h,
O = —1lbt* + 2

—254

254 = —)kf_ztz
-)b R

5,835 7

2.9%sec ™ e
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EXAMPLE 2

An apple falls from the_-hranch of a tree 30 feet above a man
sitting underneath. (Whenwill the apple strike the man's head if
his head is 2.5 feet above the ground? Y4 = @

h(
hee) W) =— 16t* + h,
2,5=— lbt* + 2
— 30 —40
—273.5 = —|et?
- b —lb
)|, HIBI5 =

Launched or Thrown Otyect Function (on Earth)

 tis the time the object has been traveling
 hg is the original or initial height of the object
* Vj is the original or initial velocity of the object

If the object is propelled downward, v, is negative.
If the object is propelled upward, vy is positive.

NEW Questions You May Be Asked

* When will the object reach its maximum height?
o What is the object's maximum height?
« When will the object reach the initial height again?
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EXAMPLE 3

An arrow is shot upward from a height of 5 fSet at an initial "

velocity of 56 feet per second.\s,, X
a)ddow Tongafter the arrow is feleased does it reach its ./ helght

maximum height? =% at Vvertex N

b) What is the maximum height?yvalve of vertex /\crbex
W)= —1lbt?*+v,t + h,

0\) h(.b) = —-1t? + 56t +5

-b —G6 _ —56b =
A-0.S. _‘;z -27‘-— -(-_= Z.(_"’) = 27 [:‘t lO?SSCG

p) h(138) = ~16(125) 7+ 56(1-#5) 3 5
h(135) = 54 Fest  (nax helght=516]

EXAMPLE 4

Travis hits a-foul ball straight up over homse plate from a height of

3.5 teet\with an initial velocity ofi48 feet per second.\How long

does the catcher have to get ready to catch the ball if he es

the ball|1 footlabove the ground? L=
h(t)=—let*+V,t +h,

A =-let*+4Bt + 3.5
-4 -4

6= -lbs* +4ot + 2.5
—b t4 b*-Yac

24
(4e)*~uCle)(2-5)
9(-10)

.E-x><05 ‘L“Z)-OS S

—

-€= ‘L'%:".
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EXAMPLE 5 he
An object is propelled uEward from the toi of af200 footpuilding

at an initial velocity of {00 feet per second) V,
a) What is the maximum height the object reaches?y-vawe, of .,
b) How long is the object in the air? E=" when h(® =0
c) The velocity of the object can be modeled by the equation
v =-32t + 100, where t is the time in seconds and v is the

corresponding velocity of the object. At what velocity does
the object hit the ground?

A hd)= —lt*+100t t 500

W(o )= =[6(3-125)* + 100C3-125) + 500
hC2) = 656.25 ——> [max height = 65625 ¥4

b) 0= ~|bt2 + (00t +500
4= =100 #4/(100)° = 4(=1e)(500)

2(-16)
{:% or [t=9.53 sec

2.53

EXAMPLE 6

An astronaut standing on the surface of the moon throws a rock
into the air with initial velocity of 27 feet per second. The
astronaut's hand is 6 feet above the ground when the rock is
released. The height of the rock in relation to the time in seconds
is given by the equation h(t) = -2.7t* + 27t + 6.

a) How high did the rock go? y-valve of verdex

b) How long is tr;_e rock in t?Ije ir?

= ~b — =17 = i <
A= =T =g O

h(e)=-2.%(5)* + 23(5) + 6 —>|max height = #3.5 Ft
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Path of a Launched Object Function
y=-ax’+bx+c

« Yy is the height of the object
« X s the distance the object traveled

EXAMPLE 7/

In flreflghtmg, a good water stream can be modeled by

y =-0.003x* + 0.62x + 3, where x is the horizontal distance

traveled in feetand y is the vertical distance traveled in feet‘
a) How far can the water travel? findr w mm) =0
b) What is the mammum height the stream of wgter will reac

0= -0.003X>+ 0. 012;*-3
a) x= — .02 % 0- 62) L'(ua 007d) 3)

2(_0 003)
xoxd3  [X=211.Ho €
—=b _ —.62 _ =.02 _
b x=32k = S.CB . =00 x 13.53

Y= -0-003(102. 39 + 0.02(103.3%) +3

max_height ® 35,03 £% |

EXAMPLE 8
On September 10, 1960, Mickey Mantle hit the longest home run
ever recorded in regular season major league baseball. In a
game between the New York Yankees and the Detroit Tigers at
Briggs Stadium in Detroit, he sent the ball into a parabolic path
that can be modeled by the equation y = -0.0014x? + .9x, where x
is the horizontal distance in feet and y the vertical distance in feet
of the ball from home plate.

a) How far did the ball land from home plate?

b) What was the maximum height reached by the ball?
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