AB Calculus Velocity and Other Rates of Change Homework Name: Kﬁ‘uit
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A rack thrown vertically upward from the surface of the moon at a velocity of 24 m/sec(about 86 km/h) reaches
a heightof s(t) = 24t — 0.8t metersint seconds.

Find the rock’s velocity and acceleration as functions of time. (The acceleration in this case is the acceleration of

gravity on the moon). SI(,'U.): 2‘4 ~1. bk S”Lt) o= — ' -
How longdid it take the rock to reach its highest point?
SY-1.bt= 06 -lob=-24 &=19 seconds

How high did the rock go?

sie)= a4018) - 301s)° ) 0 meters

When did the rock reach half its maximum height? y 29 1 s
1 z - Ak
QD = LML - % 8 -24ok +900= 0 t;%,_s.w? S

How long was the rock aloft?

0= 24t -.8t° o5=.9d30-4) b=3p <

The accompanying figure shows the velocity v = % = f(t) meters/secof abody movingalonga coordinate line.
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When does the body reverse direction? | _
+=28, s
When (approximately) is the body moving at a constant speed? L= ( 3 . b )

Graph the body’sspeedfor 0 < t < 10 on the same graph ina differentcolor.

Graph the acceleration, where defined, on the same grid in a different color.



3. Abody'svelocityattime tsecis v(t) = 2¢3 — 9¢2 + 12t - 5 m/sec. Find the body’s speed each time the

. 2
accelerationis 0. 0 ('t;)-‘— Ger-1P£ 112 2 (1) 5-4(_[)"-{- 2¢1)-% 2(2)5—‘1 (b
= (- 36+2) 2 -qG+i2-§ +12(2)
-1+ lo-36+2"H"F
= 6 (6-2)t-1) |
misecC ~20 4%
t=1 2 . Is —1—
4. The accompanyingfigure shows the velocity v = T f (&) meters/secof abody movingalonga coordinate line. n"[SCC
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a}) Whendoesthe particle move forward? Move backward? Speed up? Slow down? ( 0, 1) ( 315) v( G’I—l)

(o,Nu(5,1 ¢« G(I)S) (’(I,L)U(S,b)
b} Whenisthe partlcle'saccele;ation positive? Ne%ctive?ZeroL_) (2,3)v (7 ) c|-)
(3,5) (O}Z-)U(Gﬂ)
c) Whendoes the particle move atits greatestspeed?
t=0 b (Z. 3)

d) Whendoes the particle stand still for more than an instant?
(1,9)

5. The numberof gallons of waterin a tank t minutes aftert he tank has started to drainis Q(t) = 200(30 — £)2.
200 (00 - ot +£X
i RO)ooo = l:l’oooe +2o0

a) How fastis the waterrunningoutat the end of 10 minutes?

QLt) = -12,000 + Hook
~\2,000 % Yoo (1e) = — 80005/ AL

b} Whatisthe average rate at which the waterflows out during the first 10 minutes? L So 80003/’“-‘ -
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