Assignment - 4 : Derivatives, Maxima, Minima, Rolle's Theorem
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0 =0 for differentiability.

. Examine the function f(x) = {
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Also show that the function f’(x) is not continuous at x = 0. Thus, a function

that is differentiable at every point of R need not have a continuous derivative

f'(@).

. Show that the function f(x) = is differentiable at all x € R.
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R. Also show that the function f’(z) is not bounded on the interval [—1,1].

. Show that the function f(z) = is differentiable at all = €

. Let f(0) =0 and f’(0) = 1. For a positive integer k show that
Tm (f(@) + fE) +fE) +-+ G =145+ +7

. Prove that if f : R—R is an even function (f(—z) = f(z) for all z € R)
and has a derivative at every point, then the derivative f’ is an odd function
(f(—=x) = —f(x) for all z € R).

. Show that there is exactly one real value of z € (0, 1) that satisfies (1—xz) cosx =
sinz.

. Let f and g be functions, continuous on [a, b], differentiable on (a, b), and let
f(a) = f(b) = 0. Prove that there is a point ¢ € (a, b) such that ¢'(c)f(c) +

f'(e) =0.

. Suppose f is continuous on [a, b], differentiable on (a, b), and satisfies f2(a) —
12(b) = a®> — b%. The show that the equation f’(x)f(x) = x has at least one root
in (a, b).

. Prove that the equation z'3 4+ 72® — 5 = 0 has exactly one real root.



