Unit 6 Lesson 1 Quadratic Applications

Name: kjv 1A

L. Projectile Motion - a form of motion experienced by an object (a projeétile) that is thrown near the Earth's surface and moves
along a curved path under the action of gravity only (the effects of air resistance are assumed to be negligible)

h(t) = at?> + bt + ¢

.....
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M represents the

The coefficients a, b, and c have a special significance.

= il ! .
(S 5 of the acceleration due to gravity.

of the object after a specific time (feet, meters)

L represents the k AME)  the object has been in motion (seconds, minutes, etc)

e  This means our a value is always —4.9 m/sec? or —16 ft/sec? for projectile motion

¢ b is the initial velocity in m/s or ft/sec (S eed )

K ® Cis the initial height of the object in m or ft
z

X .
1. An object thrown into the air is modeled by the equation: h‘é) = —4.9t2 + vt + hy where v is the velocity, Ay is the initial

height above the ground in meters and A(?) is the height after 7 seconds. A petson throws a ball with an initial upward v

m/sec. The ball is released when it is 1.8 meters above the ground.

b, e : 0)
a. Write the equation that would give the height of the ball t seconds later.

NE) =-49t*+ 12t 416
b. After how many seconds will the ball reach it{_}(«i&lﬁ‘)
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c. What is the maximum height of the ball? |, (ty 1sthe y ~vilue
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d. What is the y-intercept?
Describe its significance based on this problem.
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e. What are the x-inteﬂepts of h(t)? (—'\gé{ >) a\"d (2,54 },0)

Which zero is relevant? Describe its significance.
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f. At what time was the ball at a2 height of 3 m?
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Find Verte}i{ Ma um/Minimum)
On your graph

2" TRACE 4: maximum

move x using < ot >

just to left of vertex...ENTER
just to right of vertex...ENTER
on vertex... ENTER

On screen at the bottom
Maximum

x=# y=#

Find x-intercept or Intersection
On your graph

2" TRACE 5: intersect

ENTER on first curve (blue)
ENTER on second cutve (red)
move x to intersection...ENTER
On screen at the bottom
Intersection

x=# y=#
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2. A ball is shot into the air from the top of a building. The height of the ball in feet after # seconds can be modeled by the equation
h(t) = —16t2 + 20t + 50.

a. How tall is the building? b(} S 62{1 b. How long does it take for the ball to hit the ground? 2.5 Scc.

1ht). (%t
i) what time is thc ball at 30 fcet’ L0l see )

Thtevsection of 0 - 20
3. During practice, a so f)all pltc ert rows a ball whose height can be modeled by the equation, h(t) = —16t% + 24t +1,

where h(t) = height in feet and t = time in seconds. -

a. I-Iow long is thc ball above a hclght of 6 feet? \ S€Ci_ 1. How high is the ball when it is let go from the pitchers hand? \-F(ﬂﬁ)
Y\ L’VS(cTe \th(md ﬂ (25u) 10 (125, 1)
¢. How long was the ballMn the air? L 5 Y] d. What was the maximum height of the ball? . ) ‘fc:“

(%ht Wertex)
e. At what t;)me did the ball reach its maximuin height? _' IS Sec.

Ve 2‘ ik
f. What wasxt e initial velocity of the ball? 2@ +/ Scc,

4. Ata fireworks celebration, a bottle rocket is launched upward from the ground with an initial velocity of 160 feet per second.
Spectators watch and wonder how high the bottle rocket will go before it begins to descend back toward the ground. The formula
for vertical motion of an objectis h(t) = —16t2 + vt + s, where v is the initial velocity, and s is the initial height. Time, t, is
measured in seconds, and height, h(t), is measured in feet.

a. Write the quadratic function that describes the height of the bottle rocket after seconds») (t) = Ht®+ |0t

b. How high is the bottle rocket 3 seconds into launch? When is it at this height again?

h) ==Lz Hue@) =33, v Ase tabie w| x=2
%me b fhic height again af 1 Steords, (31—-3&» v catond Tabled

Sup ose the bottle rocket is launchegd from the top of a 200-foot-tall building.

(zoes LﬁocthaITthﬁ;trL)zzn%?lm height of the rocket’\y\crcagcd Hwe max \/\C'L b ‘}' \f\/‘l 200 ‘]Qa,-i-'
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II. Other Quadratics

5. Although a football field appeats to be flat, its surface is actually shaped like a parabola so that water runs off to either side. The
cross section of a field with synthetic tutf can be modeled by y = — .000234(x — 80)2 + 1.5 where x and y are measured in feet.

: e ot y LVG@TGX‘ ﬁW’M) surface of
2. Whatis the field’s width? |, _ﬁ,cc . (&0, 1) football {len(u "
80, Iis
b. What is the maximum height of the field’s surface? \) 5 wa hs )

o
6. The woodland jumping mouse can hop surprisingly long distances given its small size. A relatively long ho;? can be modeled by

- —x(x — 6) where x is the horizontal distance in feet and y is the vertical distance in feet.

(ﬂc‘rorcd form) %70 dnd X=b

a. How far can a woodland jumping mouse hop? Lﬂ "‘Fﬁb{"’ b. How high can it hop? 2 h‘“

7. The Golden Gate Bridge in San Francisco has two towers that rise 500 feet above the road and are connected by suspension cables

as shown. Each cable forms a parabola with equation y = ——— (x — 2100)? + 8 where x and y are measured in feet.

2. What is the distance 4 between the two towers?

W= 4200 feef

b. What is the height [ above the road of a cable at its lowest point?

€ ’f’tc/f
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