Period 1, Oct 7, 2024

5. Thenumberof gallons of waterina tank t minutes afterthe tank has started to drainis Q(¢t) = 200(30 — ¢)2.

a) How fastis the waterrunningoutat the end of 10 minutes?
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t isthe average rate at which the waterflows out during the first 10 mM
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2. The accompanying figure shows the velocity v = % = f(t) meters/secof abody movingalonga coordinate line.

b) Wha

v(t) meters/sec
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a) Whendoesthe body reverse direction?
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b) When (approximately)isthe body movingata constantspeed?
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c) Graph the body’sspeedfor0 <t < 10 on the same graph in a different color.

d) Graph the acceleration, where defined, onthe same grid in a different color.
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A rock 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? metersin t seconds.
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Find the rock’s velocity and acceleration as functions of time. (The acceleration in this case is the acceleration of
gravity on the moon).

How longdidit take the rock to reach its highest point?

How high did the rock go?
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How longwas the rock aloft? a=0.8 =-24 c¢=9o I - b+ I/b"- Yac
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4. R . . _ds _ . . .
The accompanying figure shows the velocity v = o f(t) meters/secof abody movingalonga coordinate line.
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a) Whendoesthe particle move forward? Move backward? Speed up? Slow down?
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b) Whenis the particle’s acceleration positive? Negative? Zero?
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) Whendoesthe particle move atits greatestspeed? S oz = |vedloe iTy)
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d) Whendoesthe particle stand still formore thanan instant?
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In Exercises 43 and 44, find the slope of the tangent line to the
sine function at the origin. Compare this value with the number
of complete cycles in the interval [0, 277]. What can you conclude (250 = /

about the slope of the sine function sin ax at the origin?
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@D In Exercises 37-42, use a computer algebra system to find the
derivative of the function. Then use the utility to graph the
function and its derivative on the same set of coordinate axes.
Describe the behavior of the function that corresponds to any
zeros of the graph of the derivative.
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