                   BC 2005 Free Response - Mr R’s Solutions (with calculator)          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 
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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 
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 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
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(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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[image: image22.jpg]2. The curve above is drawn in the xy-plane and is described by the equation in polar coordinates » = 6 + sin(26)
for 0 < 6 < 7. where r is measured in meters and 6 is measured in radians. The derivative of r with respect

© 6 isgiven by L= 1+ 2c05(26).

(a) Find the area bounded by the curve and the x-axis.

(b) Find the angle 6 that corresponds to the point on the curve with x-coordinate —2.

I . ) . . .
A s negative. What does this fact say about 2 What does this fact say about the

c
(c) For 3 <6< T

curve?
(d) Find the value of 6 in the interval 0 < 6 < == that corresponds to the point on the curve in the first

quadrant with greatest distance from the origin. Justify your answer.
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 (a) Area of a Sector: 
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      Hence, using radians, the area of a ‘differential slice of pizza’ is:  
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      *Note – When r is defined on the test (as in this case) or by the student in work, we 
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      don’t have to write out the whole expression for ‘r’ in our work.
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      But what the heck! Look at the limited menu for 2nd CALC !!!
      To actually calculate the area: 
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 I went back to function 
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 and then 2nd CALC (watch the Xmax!) [image: image33.png]FECOdR:
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(b) 
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[image: image35.wmf]2.786

q

=


(c) As 
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 rotates counterclockwise, R decreases. The distance from the origin decreases.
(d) We want a maximum, R-value, on the interval, 
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 Xmin = 0 and Xmax= 
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     The nice thing about graphing 
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 is that we can ‘see’ the 
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 number line!
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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 
[image: image46.wmf]7

2

(8)(6)5562

 C/cm

862

TT

--

==-°

-


    (b) Average Temperature (average value problem) is: 
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    STRAP = 
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   = 
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 = 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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/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 
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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.
Washer Method


 (with vertical strips)





� EMBED Equation.DSMT4  ���


where y1 = f(x) and


           y2 = g(x)…


� EMBED Equation.DSMT4  ���


and


� EMBED Equation.DSMT4  ���





To get a nice picture, go to:


� EMBED Equation.DSMT4  ��� and 


change to Polar





Then go to:


� EMBED Equation.DSMT4  ��� to enter the polar equation. See screen shot � EMBED Equation.DSMT4  ���





Label the graph axes as � EMBED Equation.DSMT4  ��� and � EMBED Equation.DSMT4  ��� and our number line is easy!  Don’t forget to say we have a max R since  � EMBED Equation.DSMT4  ��� changes from + to – 
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