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(a) Prove that there is some real number x so that x'™ + —5— = 119.
1 + 22 4 sin*(x)

(b) Similarly, prove that there is some x € R so that sin(z) =z — 1.

SUGGESTION : Consider using the intermediate value theorem.

xlz]+ 3 zsin(%)+2 ifz#0

2. Let f(x) = BT g(z) = { ) fo_ and p(x) = f(z)g(r).

Find the following derivatives, if they exist.

(a) f'(0) (b) 9'(0) (c) p(0).

NOTE : You may assume that the absolute value function is a continuous function.

3. Use the formula for the derivative of ﬁ in terms of the derivative of g(z), and the

formula for the derivative of ™ when n is positive, to show that the formula j—x:c" =

na™ ! also holds when n is negative.

For example, here is how that argument would work when n = —3 :

“ To compute the derivative of f(z) = 23, we first write f as f(z) = %. Then, using
the quotient rule and the rule for the derivative of 23, we get :
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—flx) = I 3 i 3x7" = =3z :
So, when n = =3, —jxx" = na™!, just like the rule for positive n.”

Your job in this question is to write the argument for general negative n.
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4. Consider the following functions:
fl)=19-2* and  g(x) =]z —1"?

(a) Draw a sketch of the graphs of f(z) and g(x).

(b) Based on your sketch, for which values of = does it seem that f(x) is probably not
differentiable?

(¢) Similarly, for which values of = does it seem that g(z) is probably not differentiable?

(d) Choose one of the points you listed in (b) and prove that f is not differentiable
there by using the definition of differentiability.

(e) Similarly, use the definition of differentiability to see if g is differentiable at the
point from (c).

HINT : In class we have seen that a possible reason for which a function is not differen-
tiable at a point is the presence of a corner or a cusp in the graph.
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