Calculus AB – 2003 (Form A) – Solution #1
1. (a) Area ? 
[image: image1.wmf]Find the x-coordinate of the point of in

tersection (graphing calculator).

 


Enter the function    [image: image2.png]Flotl Flotz Flot
SWABT (R —e ™ -3H)

we=
W=
wy=
we=
“NE=



    Adjust the window     [image: image3.png]


 

Graph and 'CALC' the 'zero'    [image: image4.png]


       x = .239

Left Bound = 0, Right Bound = 1, Guess = .1

Now write down the integral for the area, A = 
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f(x), x, a, b) Don't forget to enter the variable 'x'.    
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   (b) Volume, rotating around the y = 1 line, using the Disk or Washer Method.

 
V = 
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Enter the function          Calculate the integral 
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  (I like to use the VARS (y-variable)) [image: image11.png]1
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   (c) Similar (rectangular) cross-sections: dV = 
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So volume = 
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Calculus AB – 2003 (Form A) – Solution #2
2. x-axis movement with: 
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 with x = 1 when t = 0.

   (a) 
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 (yucko!) Use the calculator to find a(2) = 
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     Enter the function


       Calculate the derivative value
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                        [image: image19.png]


   

        Speed increasing at t = 2?  Acceleration is in the positive x-direction and 

     velocity is...   v(2) = -2.728 (negative direction) so speed decreases. 

  (b) for 
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, we'll check out the velocity (1st derivative of x) number line:

         Use the calculator to graph y3 and find the 'zero'.

         (Left Bound = 0, Right Bound = 3, Guess = 2.5)

        Notice how velocity is negative then goes positive about 
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    (c) Distance (not displacement) is given by: 
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    (d) Recall we start at x = 1 when t = 0 and move to the left with a turnaround point 

          at t = 2.507 seconds. At this time, displacement or 
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         since we started at x = 1, our turnaround point is x = 1 + (-3.265) = -2.265

         Then we're moving right (v > 0) until t = 3 seconds. Our new displacement or
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  Add this to x(2.507) to get x(3) = -2.265 + 1.068 = -1.197
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  So max |x| is 
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Calculus AB – 2003 (Form A) – Solution #3

3. R(t) is the gallons/minute consumed with t in minutes.
   (a) Approximate the slope of the tangent line by using the secant slope.

     
R'(45) 
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   (b) The rate of change of fuel consumption is: 
[image: image31.wmf]dR

dt

 (Here max slope is when t = 45 min.)

        R''(45) = 0 since the slope or R' went from increasing to decreasing at t = 45 min.

        (or argue that since R' is at a maximum, R'' must be zero, given R'' exists)

   (c) Left Riemann (uses the Left 'y-values') 

         SLEFT = 20(30) + 30(10) + 40(10) + 55(20) + 65(20) = 3700 gallons (consumed)

         Since the curve is increasing this is called a Lower (Riemann) Sum which gives

        an approximation less than the integral value.

   (d) The integral or accumulation function: 
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        It represents how much fuel is consumed from 0 to b minutes. units =
[image: image33.wmf]gallons


          The integral: 
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 represents the Average Value of R(t) over this interval.

        This is the average rate of fuel consumption over b minutes. units = 
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Calculus AB – 2003 (Form A) – Solution #4

4. (a) f is increasing when f' > 0 (positive 1st derivative), hence for:  
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        (1st derivative number line would be justification)
    (b) f'' is given by the slope of the graph of f', hence inflection points occur when f'' 

        (or the slope) changes from positive to negative (or vice versa).
        This occurs when:  
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        (2nd derivative number line would be justification)

    (c) According to the given graph of f'(x), mt = -2 when x = 0. So the equation of the

        tangent line at the point (0,3) is:  
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    (d) Method 1 – Think of f'(x) as velocity. Recall we were given f(0) = 3 or x0 = 3.

         So f(-3) is x(-3) = ? Well, count boxes (Jarrod's Method) from t = -3 seconds...
       1/2 
[image: image39.wmf]-

 2 = -3/2 boxes of displacement to get to x(0) = 3 or x(-3) + -3/2 = x(0) or 3

         So x(-3) or f(-3) = 
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         Now for f(4) our displacement (integral area) is negative = -(rectangle – semicircle)
         or 
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 and (as above)...  
          x(4) = x(0) + 
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Method 2 – To get f(x) from f'(x) we integrate with f(x) the antiderivative of f'(x).
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  or   -3/2 = 3 – f(-3), hence f(-3) = 
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        again...
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   or  -
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 = f(4) – 3, hence f(4) = 
[image: image49.wmf]25

p

-


Calculus AB – 2003 (Form A) – Solution #5
5. 
[image: image50.wmf](
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   dh/dt = ?  (just do it!)
   (a) V = 
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  so just take the derivative w.r.t. time... 
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   (b) Solve the differential equation by our only method: Variable Separable Method!

        Separate the dh and the dt...  
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        Now plug in the 'initial condition' that h = 17 when t = 0 to solve for 'C'...
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. Now solve for h(t) = ?
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   (c) empty when h = 0, so solving for t... 
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Calculus AB – 2003 (Form A) – Solution #6
6. f(x) = 
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   (a) For continuity at x = 3, we need: 
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        Now f(3) = 2 (well-defined), so we need to look at the limit of f(x) as ...

        Left-hand limit is:  
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    and...
        Right-hand limit is:  
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 also, therefore the limit exists and is 2.

       Therefore continuity at x = 3.

   (b) Hmm... yet another average value problem!?!?  Well, here we go...


AV(f(x)) = 
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   (c) 
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    with g differentiable at x = 3.

         differentiable at x =3 implies continuity at x = 3, so we get...

      Equation 1:  2k = 3m + 2
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  so we need the left- and right-hand derivatives equal...

     Equation 2: k/4 = m

         Solving we get: 2k = 3(k/4) + 2  or   5k/4 = 2  and finally:   
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