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Answer Four questions only.

1. State the & — & definition for differentiability of a real valued function at a given point.

Use this definition to prove each of the following.

. _(x x€Q . . .
(i) Let f(x) = {——x X €QF Then f is not differentiable at 0.
2 cin (L
(i) Let f(x) = {" sin (x) ¢+ *#0 Then £ is differentiable at 0.
0 ) x=0
' x sin (1) 0
(iii) Let f(x) = { x) x . Then f is not differentiable at 0.
0 , x=0

2. Prove or disprove each of the following statements.
(i) If real valued function f is differentiable at a point ¢, then f is continuous at .

(ii) If real valued function f is continuous at a point ¢, then f is differentiable at c.

(i) If f(x) = {Zox , x=20

<0’ then f is differentiable at 0.

(iv) There is a real function defined on R, which is differentiable only at 0.

3. (a) State, without proof, the Rolle’s Theorem.

[of Cn— C
Suppose Cg, C1, -- » Cn_1, Cy are real numbers such that cg + ?1 + 4 ln—l- + ;’:I =0

Prove that the equation ¢y + ¢1x + =+ + Cp—1 X" ' + cpx™ = 0 has at least one real root

between 0 and 1.




(b) State and prove the Mean Value Theorem for derivatives,

Prove that there exists ¢ € (—1,1) such that 6¢% + 5¢% + 2¢ = 1.

4. Let f (x) be the function given by

_ 1
Vx + —\/_—Zm for x > 0.

Show that
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(i) lim g+ f(x) = ~and lim, e f(x) ==

3. (a) State, without proof, the intermediate value property for derivatives.
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Let f(x) = {Ox ; c (gc - Prove that f is not a derivative of any real function.

’

(b) Expand x8 + x> in powers of (x — 1). {Hint: Find the appropriate Taylor polynomial}

6. Evaluate each of the following limits:

1. eX—x—1
(l) hmx—»o x2 s

1
T (1+x)x—e
(ii) lim,_, o —,

(i) lim,, g+ (3 - ).

X sinx

(iv) im0 (x — /(x = 1) (x — 2)).



