Section 2.8

32a. g is discontinuous at x = -2 (a removable discontinuity), at x = 0 (g is not defined at x = 0), and at x = 5 (a jump discontinuity).

b. g is not differentiable at the points listed above, where it is discontinuous (because, by Theorem 4 in this section, a function must be continuous at a point in order to be differentiable). It is also not differentiable at x = -1 (a corner), x = 2 (vertical tangent), and x = 4 (vertical tangent).

36. Where d has horizontal tangents, only c is 0, so d’ = c. c has negative tangents for x < 0, and b is the only graph that is negative for x < 0, so c’ = b. b has positive tangents on 
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 (except at x = 0), and the only graph that is positive on the same domain is a, so b’ = a. We conclude that d = f, c = f’, b = f’’, a = f’’’.

47a. If f is even, then
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If we let 
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Therefore, f’ is odd. 

b. If f is odd, then


[image: image5.wmf]000

()()()()()()

'()limlimlim

hhh

fxhfxfxhfxfxhfx

fx

hhh

®®®

-+----+--

-===

-


If we let 
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, then we get this expression equal to 
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Therefore, f’ is even.

Problem Set B

2a. 
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b. f(x) is not differentiable at x = -3, because the curve is not smooth there.

c. 
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3a.
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. This makes sense graphically because the tangent line to a constant function clearly has a slope of zero.

b. 
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. This makes sense graphically because the slope of a line looks constant.

c. 
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d.
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4. The sign of a determines whether the parabola opens up or down because it determines whether the expression grows closer to 
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 or 
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 as x grows larger in magnitude (because x is squared, a alone determines if ax2 is positive or negative, and as x grows, only the sign of the term of highest degree matter). So, a negative value for a means the parabola opens down and approaches 
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as x grows in magnitude. A positive value means the parabola opens up and approaches 
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 as x grows in magnitude.

Using calculus (and 3d, above), we can also see why a determines whether the parabola opens up or down. If a is positive, the slope of the parabola function begins negative and becomes positive, clearly making a parabola that opens up. If a is negative, the slope of the parabola function begins positive and becomes negative, clearly making a parabola that opens down.

5a. f(x) and g(x) look identical, except that g(x) is shifted away from f(x) up or down the y-axis by C. f’(x) = g’(x) because the original functions only differ by a constant, and the addition of a constant to a function does not affect its derivative. Thought of in another way, a function’s y-value has nothing to do with the slope of its tangent line, so the fact that g(x) only differs from f(x) because it is shifted up or down the y-axis does not make the derivatives of the two functions different.

b. The values of g(x) are identical to those of f(x) except that the values of g(x) are shifted to the right of f(x) by a factor of C units. Their derivatives would not necessarily be the same unless C = 0. If g(x) is shifted, then the function could be doing completely different things at f(a) and g(a), where a is a real number. So, their derivatives are not necessarily the same.  
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