                   AB 2005 Free Response - Mr R’s Solutions (TI-83 or Plus)          p.1
1. Enter in 
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   (a) AreaR = … oops, time out! We have to find the two intersection points! 
   Highlight both y1 and y2 in the 
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 window. Hit 
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 and then 
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   You’ll be prompted for the first curve and then the 2nd curve. Just hit “enter” twice.

    For guess, you enter some x-value close to what you see as the intersection point. 

    1st intersection point, x = .178   

    For the 2nd point, do it all over again, hitting 
[image: image7.wmf]2
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 and I used the right arrow button to move the cursor to the x-value of .836 for my 2nd guess.

    2nd intersection point, x = 1 

Now back to…

(a) AreaR = 
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 (write it down for points, then grab the calculator)

I went back to 
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 and entered (and highlighted) y3 = y2 – y1.

Then 
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 and 
[image: image11.wmf]7:()

fxdx

ò

 entered 0 and .178 and got .065 (3 decimal places)
(b) AreaS = 
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 = (write this down also, then…

Here I just used y3 realizing I’d get negative answer on the calculator. Forget the  – .

Then 
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 entered .178 and 1 and got .410
(c) The volume is a Washer problem: Volume = 
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I went back to 
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 and entered the integrand as y4 = (y1+1)2 – (y2+1)2 and used
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 and 
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 and got 1.451 and looking at the ‘work’, we can see I’ve still got to multiply by 
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 to get: 
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 or  4.558
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2. The units for R(t) and S(t) are ‘cubic yards per hour’ so think of them as two 
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’s. 

Hence dV/dt = S(t) – R(t). Enter into 
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(a) 
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= 31.816 cubic yards. (If they give us units, we give them…) 

(b) 
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 (ok to use ‘t’ twice.)

(c) S(t) – R(t)  when t = 4 yields: S(4) = 4.615 and R(4) = 6.524, so S – R = -1.909 yd3/hr.

(You can use 
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 and then
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 to find the function values.)

(d) I graphed S – R to see if we were ever gaining sand…
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  I changed the window to see if this graph hit near t = 1?

It was still close, so I went to 
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 and then 
[image: image31.wmf]2:zero

 and … Got ‘error’ no zero! (They’re being tricky!) So the only zero or ‘sign change’ occurs near t = 5 hr.

Back to
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ndCALC

 and then 
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 and x = (or rather t = ) 5.118 hr. This is the point in time when the sand accumulation (derivative) goes from negative to positive hence we have a relative minimum amount then. It’s an absolute minimum as the dV/dt is always negative less than 5.118 hr and positive for time greater than 5.118 hr. That minimum amount of sand is (with an original amount of 2500) is the integral in part (b) above.

 = 2500 + 
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 where t = 5.118, we get: 2500 – 7.631 = 2492.369 cubic yards
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3. (a) The average rate of change of T(temperature) w.r.t. x (distance from rod end) is:

    well, to estimate the instantaneous rate of change at x = 7 cm, we’ll compute 
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    6 < x < 8 cm to get 
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    (b) Average Temperature (average value problem) is: 
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    STRAP = 
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   = 
[image: image39.wmf]10093937070626255

2222

1412

++++

×+×+×+×

 = 605.5 hmm, kinda big!  Oh yeah, divide by 8

 to get: 75.688
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    (c) 
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 is the rate at which temperature is changing. 
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 is the accumulation or amount of temperature change, a ‘summing up’. The change in temperature or 
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    (d) The meaning of 
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 (the 2nd derivative) is that the rate of change of the rate of change of temperature w.r.t. x is increasing. Let’s compute the average rates of change, 
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, for each of the intervals to see if the ‘slopes’ increase. 
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/cm … wait, stop here… The rate decreased over this last interval, so 
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 could not have been positive over the entire interval.

 *They may have wanted a Mean Value Theorem argument which would go something like this: Sometime (somewhere) between say 0 and 1 cm, the rate of change must have been -7 degrees per cm but sometwhere between 5 and 6 cm, the rate of change must have been -8 degrees per cm (a decrease), hence the 
[image: image50.wmf]''

T

 could not be positive all of the time.

T is continouous on the closed interval from 0 to 8 and differentiable on the open interval… yadda, yadda, yadda.
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