Phoebe Small's Rocket Problem ' @ Artillery Probiem

a. General Equationis d = ar® + br + c. a. Since the path of the projectile is parabolic, the function is
Ordered pairs: (1, 425), (2, 356), (3, 293) yuadratic.
a+ b+c=425 General equation is y = ax2 + bx + ¢,
/0 4a+2b+c=35%6 : Ofdewdpmm( 2 50, (-1, 410), 3, 250).
) 9a 4+ 3b + ¢ = 293 4a-2b+c=
S Solving givesa = 3, b = -78, ¢ = 500. a- b+c= 410
ood =31 — 781 + 500 9a + 3b + ¢ = 250
» Solving givest @ = —80, b = 120, ¢ = 610
b. d-intercept is 500. So Phoebe was 500 km away when she Ly = — : ’ )
started firing her rocket engine. y P L=—808 4 120s + 610
¢ t=15: d = 3(225) — 78(15) + 500 = S km. b, x =2y = -80(2) + 120(2) + 610 = 330 meters
t=16: d = 3(256) — 78(16) + 500 = 20 km. : * = 0:y = 610 meters -
So Phoebe appears to be pulling away when r = 16, . e y = 130
d. Completing the square, d + 7 = 3(t — I3)2. So the vertex - —80x* + 120x + 610 = 130
isat (13, -7), meanmg that Phoebe crashed into the surface — 80x?
- sometime before t = 13, - 80x% + 120x + 480 = 0
e. Graph. ~ §d . _ . 22 ~3x~12=0 .
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- =331 or -1.81
- Projectileis at x =331 km _or — 181 kn,

——‘% N
S?lunonl Sety = 660andséeifthemarcany real values
of x.
y—660' 80x3+120X+610 660

T80 + 120x - S0=0
8x*~ 12x4+ 5=0

Discriminant = — 16, so there are no real solns.
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The mode hsmaso z'nableunull ' . .
i 'd=10.1fd = 0, then o : ' . ’
U 3P - 781 + 500 0 . R . o o Solution 2: Findthevertex andseexfltxsaboveorbelow660
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'Domamendswhendﬁrst . - Lo s R ; :4 + 120 L .
equals O; that is, when £'= 11.5. - S ST - lemxsnodan
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@C&ilnmmhce Problem - O
-a. Let't ='no. of yearsold.. - '~ " ' : o B D
Lef A = no.of accxdcms/loo mﬂhonkm '
S Generalequanonst art. + bt + c.
‘,Orderedpansare(ZO 440), (30 280), (40 200)
" 400a + 20b + ¢ = 440
© 900a + 30b + ¢ = 280 .
- 1600a + 40b + ¢ = 200
i,Solvmggnm a=04, b= -—36 o= 1000
A=04r 36 +1000 o ,
6808cc1dent51100nulllonkm T o o e
et = 16'A 04(16)2 - 36(16) + 1000 = 5264
B .= 70: A= 0.4(70)2 — 36(70).+ 1000 = 440
70-1ear—olds agga_rtobe safer. . --

afest‘age is minimum value of A Smoe the graph wnll open
. upwards, the minimum value of A occurs at the vertex. The

- vertex isat:- - . o — .' \
b -3 - ' ' , Tfumn Oover —
i - ' |

So 45-year-olds appear to be the safest.

A = 830: 0.4 — 36¢ + 1000 = 830
 04r—-361+ 170 =0

2~ 90t +425 =0
T ,=w=85 or 3.

2
Since insurance applies only to licensed drivers, t must be
greater than or equal to the minimum driving age, often 16
years.

-. Domain = {t: 16 < 1 =< 85}.



@ Rectangular Field Problem

a. x = no. of yards wide, for roadway
Let'L = no. of yards long for interior.
Let W = no. of yards wide for interior.
L= 500 — 2x

W =300 - 2x

These are linear functions.
b. Let A(x) no. of sq. yards area.
Area = LW

s A(x) = (500 — 2x)(300 — 2x) = 150,000 — 1600x + 422

This is a quadratic function.

c. A(S) = 142,100
A(10) = 134,400
A(15) = 126,900

d. 100,000 = 150,000 ~ 1600x + 4x
4x* — 1600x + 50,000 = O

x2 —~ 400x + 12,500 = 0

400 = /110,000

X = 3

x =_365.831—" out of domain

or 34.168...
About 34.16 yards
e. } A

200,000
150,000
100,000 |~

(100, 30,000)

' -

100 150 x

f. If area of roadway equals area of field, then each has area
$(300)(500), or 75,000 sq. yd.
75,000 = 150,000 — 1600x + 4x2

x* — 400x + 18,750 = 0

X

x =_34537—> out of domain

or 54.226...
About 54.27 yd.

@ Loan Problem

a. Let 4 = no. of doliars still owed.
Let w = no. of weeks.
d =544 - 17w — 13)
d= —17w + 765

b. d varies linearly with w because the equation has the form -
y=mx+ b,

c. w=20:d= -17(20) + 765 = 425
$425

d. d< 100
— 17w + 765 < 100
w>39.117...
After 40 weeks.

e. d-intercept = 765 -

You originally borrowed $765.

f. w-intercept:
0= —17w + 765
w =45

It takes 45 weeks to pay off the loan.
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