Phillips Exeter Academy - Mathematics 4C — pagell — problem 6-9

6. After being thrown from the top of a tall building, a
projectile follows the path (x, y) = (60t, 784 —16t2),

where x and y are in feet and t is in seconds. The Sun
is directly overhead, so that the projectile casts a
moving shadow on the ground beneath it, as shown in
the figure. Whent=1,

(a) how fast is the shadow moving?
(b) how fast is the projectile losing altitude?
(c) how fast is the projectile moving?
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7. (Continuation) What is the altitude of the projectile when t = 2? What is the altitude
of the projectile a little later, when t = 2+k? How much altitude is lost during this
k-second interval? At what rate is the projectile losing altitude during this interval?

t=201K2 2RI =0l= 784-16(2)" =784 -64 =T20L EJt S & & QUL
t=2+k0IA 2 =2 =0l=

784 -16(2+ k)’ =784 —16(4 + 4k + k) = ~16k - 64k + 720 T E} E T4,

2R KE SO SHI DO AHels 720 (-16k° - 64k + 720) = 16k” + 64k It
= Ch

Z2t=20lM2EH t=2+k AIOI0IA=E B2 E2
16k” + 64k

o

—

Ct.

HU

1

P
O

=16k+64 2t3 NI L4

2]

Cht &

o
1
30

, recalling that y(z) = 784 —16¢° is the

8. (Continuation) Evaluate E%M

altitude of the projectile at time t. What is the meaning of this limiting value in the
story?
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9. (Continuation) At what angle does the projectile strike the ground?

y(1)=784-16t" =00 A XM 0ol EH X = H2t=7L WL

— O] AWEIEIO| T =60, &Kl UHEIO| A2

@Ry {784 16( 7ok } {784—16(7)}

k—0 k k—0 k
2
_ jim 1Ok~ 1614k — lim(~16k - 224) = ~224

k=0 k k=0
Olds 82 ZE8ot O3 2L
S S HHe gHH2 ID|=
|(60)° +(~224)’ ~23201 2 T 0l A

0= Cos‘l(ﬂ) ~75°J} =L},
(0] 75(’2| DFE

n =, =/
MG & = QUL

i

Ol=M &l

i
o
é
rr
D!

TR

204



