MAI1200 Exercise for Chapter 6 Limits, Continuity and Differentiability
Solutions

Limits
1. Evaluate the following limits:
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But for x — 07, 1 -0, 2%% — 0, Limit=1/3. Left Hand Limit#Right Hand Limit, so limit Does
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3. Evaluate lim—r® sin~~ , where r is a constant. Interpret this limit geometrically.
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This result can be interpreted as the area of a circle being taken as the limit of the area of a regular polygon
inscribed in the circle as the number of sides of the polygon increases indefinitely.

*4, Evaluate lim cosg—cosgcos%-v-cosgr , where @ = 0.
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Continuity

5. Discuss the continuity of the following functions at x =0 :
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6. Define f(0) for the following functions such that they are continuous at x = 0,
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Define f(0) =0, we then have Iin[} fx)= lirrol sin xsinl =0= f(0). That means f(x) is continuous at x =
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7. Sketch the graph of the following function on [0,2]
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(a) For what values of ¢ in the domain does lim f(x) exist?
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(b) At what points does only the left-hand limit exist?
(c) At what points does only the right-hand limit exist?
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8. Given the function y = f(x) defined as follows:
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Sketch the function. At what points is the function discontinuous? Explain.

The function looks like this:
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It is discontinuous at x =—1,1, because lim1 1 fxX)=1#£0=FfQO=f(-1)
x—-1,

Differentiability
1
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9. Given f(x)=40 x=2, Show that fis differentiable atx = 2.
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