Limits Quiz Analysis 2013/14 I’'m at my hmlt and Serlesl need a break |/
1. Consider the famous hyperbolic function f(x)= —l—
X

a) Find the average rate of change over the interval x:[-1/3, 1/3].
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b) Sketch f(x) and a picture illustrating the geometric meaning of your answer from part

(1. L)

“a”. Explain in a sentence what your answer to part “a” represents.
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¢) By looking at the graph does it appear that there is a point where the derivative (slope
of the tdngenl line) is the same as your answer from ‘a”? Explain.
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d) Find the slope of the curve (instantaneous rate of change, or derivative) at any point X
using algebra (not calculus). Answer in terms of x only. T\ O
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2. Use finite differences to find the polynomial that will model the following data. Show
the work that leads to your answer, and indicate when and how you used your TI.
X= =1 2 3 4 3
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3. Consider the sequence 1, = , starting with n=1.
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a) The limit of this sequence (as n goes to infinity) is -

b) Is the sequence always increasing, always decreasing, or neither? Justify your answer
using algebra.
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(question continued on next page)



¢) Using your answer from b (and some more logic) prove that the sequence converges.
Write a conclusion statement showing why your proof is valid.
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d) Prove that your answer to part “a” is right by showing that after a certain term (M),
the sequence will be within a neighborhood of radius E from your limit. Write a sentence
at the end summarizing your logic.
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