AP CALCULUS AB – 2008 Part A (with Calculator) #1,2,3

1. Write on your exam: 
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. (If you don’t you can’t use the symbols  y​1  or  y2  in your answers later.)   Then use 
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 and enter these functions. 

Did you check 
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 for radians??? 

(a) Area with vertical strips. Easy! Note the limits of integration appear (and are!) x = 0 & 2.

     ‘De-select’ y1 and y2 and enter y3 = y1 – y2 using the 
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, etc.

     Work? 
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 (c) 

(b) I would ‘clear’ y3 and re-enter y3 = -2 and y4 = y3 – y2​ . (See drawing above.)

      Notice we’ll go to 2nd 
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 and use 5: Intersect to find the 2 x-values of intersection.

      Since I didn’t write y3 and y4 explicitly on my test paper, I’ll need to write:
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(c) Volumes by ‘wafers’! You’ll recall I like to tilt the xy-axes down and draw the square  

     wheat thins!  
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(d) This is different! (but not!)… It’s problem (c) all over again, but rectangles, not squares 

      and instead of the solid going up, think of the solid (or frozen water) as going down.
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AP CALCULUS AB – 2008 Part A (with Calculator)

2. Here’s the chart problem! Remember, we’ll be calculating slopes and areas!

(a) Rate of change of L or slope! We’ll approximate 
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(b) Ah ha! STRAP! 
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 = 621 people in 4 hours, but!

But what? Rereading the question… ‘they’ want the average number waiting!

This is an AVERAGE VALUE problem, so we need to divide by 4 hours.
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(c) From t = 0, we see that L has increased to 176 at t = 3 hr. At t = 4, L has decreased to 126. At t = 7, L has increased again to 150 and finally at t = 9, L has decreased to 0.

Now since L is differentiable (and hence continuous), 
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 at any relative extrema. 

So, even though 176 may not be a maximum L-value, since L decreases afterward, there must be one critical value there. When L decreases and then increases, there must be a 2nd critical value (for the relative minimum). Finally, L increases and then decreases again, hence there are 
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 at least that 
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(d) To find the total number of tickets sold at a rate of r(t) for 3 hours, we integrate.
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3. Here’s the oil leak problem! Be a little careful with that 2000… it’s 
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,  that is… it’s not the initial volume of oil, but a constant rate at which the oil is leaking out.

(a) Using 
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, we’re going to have to use the product rule for this related rate problem!

      So… 
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. Now plug in and solve for dh/dt.
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(b) 
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     V is at a maximum then since 
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 changes signs from – to + at t = 25 minutes.

(c) Initial volume (Vi) is 60,000 cm3 and integrating dV/dt from t = 0 to t = 25 minutes gives the ‘change in volume’. 
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 so if we add Vi = 60,000 to the integral…  
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