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4. Consider the differential cquation % = 2x — .
. )
(a) On the axes provided. sketch a slope field for the given differential equation at the twelve points indicated,
and sketch the solution curve that passes through the point (0.1).

(b) The solution curve that passes through the point (0. 1) has a local minimum at x = In( ) What is the

o

y-coordinate of this local minimum?

(¢) Let y = f(x) be the particular solution to the given differential equation with the initial condition
£(0) = 1. Use Euler’s method, starting at x = 0 with two steps of equal size. to approximate f(-0.4).
Show the work that leads to your answer.

2,

. diy . . . L . .
(d) Find —=- in terms of x and y. Determine whether the approximation found in part (c) is less than or
dx*®

greater than £(~0.4). Explain your reasoning.
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 (b) 
    (c) Using Euler’s Method be careful when going ‘left’. From x = 0, 
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         Starting with the point (0,1) we go left using the slope at that point.
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, hence 
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         Now use the point (-.2, 1.2) and the slope when x = -.2 to find…

         First the slope is approximately given by 
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         Back to that approximate y-value: 
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    (d) (i) 
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         *Note – The 2nd derivative is ‘in terms of x & y’.

         (ii) At each point (0,1), (-.2, 1.2) (approx.), the 2nd derivative is positive (Quadrant II).

               Concave up means the tangent line is below the curve and hence the tangent line 

               Approximations used in Euler’s Method will result in an approximate y-value  

               which is less than the actual y-value. 
[image: image10.wmf]1.52(.4)

f

<-


BC Calculus 2005 – Free Response Solutions by Mr R         p.5

5. Yeah, a velocity-time graph! 
(a) Area under the v-t curve is distance traveled (displacement actually). 
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(b)

 
[image: image12.wmf]'(4) does not exist. There is a sharp or

 singular point at t = 4.

The left-hand derivative does not equal 

the right-hand derivative (or slope).
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. The slope or acceleration is constant here and well-defined.

(c) 
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  acceleration in m/s2 and time in seconds

(d) Average Rate of Change of Velocity is defined as Average Acceleration.
    From 
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    The mean value does not guarantee an instantaneous rate of change equal to this average as the velocity function here is not differentiable (smooth) over the given interval.
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[image: image17.jpg]6. Let f be a function with derivatives of all orders and for which /(2) = 7. When 1 is odd, the th derivative
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of fat x =2 is0. When 2 is even and 1 2 2, the nth derivative of f at x = 2 is given by /"(2) = u
R

(a) Write the sixth-degree Taylor polynomial for f about x

(b) In the Taylor series for f about x = 2, what is the coefficient of (x — 2)2” fornz17

(¢) Find the interval of convergence of the Taylor series for f about x = 2. Show the work that leads to your
answer.




(a) Wait, all that ‘talk’ at the beginning means there aren’t any odd-powered terms, right?
So T6 will only have 4 terms! Whew, that’s better! ao = f(2)/0! = 7  (That’s one term!)
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      (Did anyone really multiply that last denominator ‘out’???   
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      Almost forgot the to answer the question! 
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 (b) This looks like the same problem with the answer for an (in general)…
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(c) Now use the general coefficient in part (b) to get the general term.
Ratio Test:  
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Solving: 
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 we almost have convergence for this interval

Testing the endpoints: 

(i) at x = 5, we’re looking at 
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(ii) at x = -1, we have: the same divergent p-series

Hence: the interval of convergence is: 
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