Assignment 3 : Derivatives, Maxima and Minima, Rolle’s
Theorem

?sint oz #£0
0 =0
x € R. Also show that the function f’(z) is not continuous at x = 0. Thus, a
function that is differentiable at every point of R need not have a continuous

derivative f'(z).

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

5. (D) Let f(0) =0 and f'(0) = 1. For a positive integerk, show that

tim )+ 1) fC) et (O =14 b )

z—0

7. (D) Prove that the equation z'? + 72® — 5 = 0 has exactly one real root.

10. (D) 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

g'(e)f(c)+ f'(c) = 0.

MTH101R



gp
Text Box

gp
Text Box

gp
Text Box

gp
Text Box


Assignment 3 - Solutions

3. Using the sandwich theorem, we can see lim hsin + = 0. Therefore, f is differentiable

10.

h

h—0

at 0 and f'(0) =

Now,

'eon 2xsin%—cos% x#0
f(x)_{o z=0

Since lim cos 3 L does not exist, f’ (x) is not continuous at 0.

—0

x—0

z—0

Let f(z) = o' + 723 — 5. Here, f(x) <0V 2 <0, f(0) = =5 and f(1) = 3. By the
intermediate value property, there exists ¢ € (0,1), such that f(c) = 0. So, f has at
least one real root.

If f has more than one real roots, (from above) they must all be positive. But,
f'(z) = 22(132'° +21) # 0 unless x = 0. Since f’(x) has no positive root, f has atmost
one real root.

Define h(x) = f(z)e?™. Here, h(x) is continuous in [a,b] and differentiable in (a,b).
Since h(a) = h(b) = 0, by Rolle’s theorem, 3 ¢ € (a,b) such that h'(c) = 0.

Since K (z) = [f'(z) + ¢'(x) f(2)]ed®) and e* # 0 for any o € R, we see that f/(c) +
g'(e)f(e) = 0.
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