Jeffty’s Test #1




p.1
5 problems 20 pts each

1. 
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2. 
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3. An inverted cone is filled with water at a rate of 16 m3/min. The radius of the conical tank is 4 meters and it’s height is 8 meters. How fast in the water level rising when the radius is 2 meters?


[image: image9.wmf]2

1

3

Vrh

p

=

 (Before finding dV/dt, use the similar triangles to substitute for h…)
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 so we have 
[image: image11.wmf](

)

23

12

33

2

VrrVr

pp

=Þ=



Now take the derivative w.r.t. time (t)…
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 . Now dV/dt = 16 m3/min and when r = 2 meters, we have…
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.  
Since h = 2r, dh/dt = 2(dr/dt) = 2(
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4. Two bicyclists start at the same point (say from rest) and the 1st cyclist jumps out in front but is later passed by the 2nd cyclist. The 1st cyclist later passes the 2nd cyclist.
Prove that at some point in the race, the accelerations were equal (ie, show a1 = a2 at some point in time).


The theorem we will use is called the Intermediate Value Theorem. If a function is continuous over a closed interval, say [a,b], and f(a) 
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f(b), then the function must take on any value between f(a) and f(b). That is, for any y-value between f(a) and f(b) (say k), there exists a (moment in time) 
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Okay, here we go… For cyclist #1 to jump out in front from rest (ie, for v1 > v2), we have a1 > a2. Now for cyclist #2 to catch up to #1, at some point in time a2 > a1. Let t = a be the start of the race and t = b represent the time when a2 > a1. Assume the accelerations of both cyclists are a continuous function of time over the interval, [a,b]. Then the function defined by f(x) = a1 – a2 is continuous on [a,b] also. Since f(a) is positive and f(b) is negative, by the Intermediate Value Theorem, there exists a 
[image: image18.wmf](

)

,()0

cabfc

Î'=

 (where the intermediate value is chosen here as 0). When f(c) = 0, a1 = a2 which was to be demonstrated. 


Why does the problem stipulate a second time for #1 to pass #2? I think this is because we could say that #1 started out at a higher velocity than #2 (and both accelerations after that could have been equal to zero with #1 stretching the lead out). Then we would call the point where #2 passed #1 ‘a’ and the other point ‘b’ where #1 once again took the lead. 
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5. Graph: 
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    Label all important features.
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yields the oblique asymptote of:  
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 is the vertical asymptote.

(0,0) is both the x-intercept and the y-intercept.
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