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4. Be careful, f is continous on a half-closed, half-open interval, [0,4). Look at all the number lines they gave us! Whoopee!

(a) Look at the 
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 number line. 
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 changes from positive to negative, hence we have a relative maximum when x = 2. We have an absolute maximum since on (0,4) 
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 for all x-values less than x = 2 and 
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 for all x-values greater than x = 2. 
(b) [image: image5.jpg]



(c) Looking at the graph above, we’d expect 
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 to be negative, but take a close look at the integral function. The lower limit of integration is a = 1 (not zero). So 
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 is actually positive! For x > 1, things are normal. So as the upper limit of integration goes from x = 0 to x = 1, the area actually decreases from a relative maximum at x = 0 to a relative minimum area of zero, 
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, at x = 1. The area keeps increasing to a relative maximum when x = 3. Now the integral decreases since we’re adding negative values. No minimum at x = 4 because the function isn’t defined there. 
Another justification uses the idea that the derivative of the integral function is the integrand. Hence, 
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, 
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 where f(x) is the graph above. (Once again they’ve given us the derivative graph… So our 1st derivative number line for g(x) is:
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 Extrema at x = 1 and x = 3 because the derivative changes sign. Since the derivative is negative left of the endpoint where x =0, we have a maximum. 
(d) 
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, so we have a sign changes from positive to negative at x = 2, a point of inflection. 
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5. Yeah, a velocity-time graph! 
(a) Area under the v-t curve is distance traveled (displacement actually). 
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(b)

 
[image: image14.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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6. (a)

 [image: image19.jpg]


 
    (b) Use the point-slope form for the tangent line using the point (1,-1) and m = 2
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y + 1 = 2(x – 1) or y = 2x – 3

     Now this tangent line isn’t the curve but near x = 1 (say x = 1.1), it can be close, so…

    Plug-in x = 1.1 and find y: y = 2(1.1) – 3 = 
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    (c) Now this is a ‘baby’ differential equation. Variable Separable Method gives:
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    Now plug-in the initial condition to find the integration constant, C.
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.  Now plug in 3/2 for C to get a particular      

    solution to the given differential equation: 
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    Now this is an ellipse, not a function.  Since f(1) = -1, we need to take the bottom half of the ellipse. I’m not sure how many more points this will get you (perhaps 1pt?) but we can solve for y:  
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 and we can write f(x) = 
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