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1. (a) Let f(x)= sin:-: ,x # 0. Discuss the continuity of f(x) at all xo except xp = 0 (3 marks)

(b) Let f(x) =Vx , 0< x < oo. Discuss the continuity of f on [0,0] (4 marks)
(c) When do we say ;
(i) a function f is continuous at X¢ ? (3 marks)
(i) a function f is continuous from the left at X,? (3 marks)
(iii) a function f is continuous from the right at Xo ? (3 marks)
(d) When is
(i) a function f said to be non-decreasing on an interval ? (3 marks)
(ii) a function f said to be monotonicon | ? (3 marks)
2. Define the following
a. (i) Continuity of a function at a point (3 marks)
(ii). Continuity of a function at a point (3 marks)

b. Let f: R — R be a function defined as f(x) = x’ cms(%x} if x# 0and

S(0) = 0. Find the derivative of f at x = 0, if it exists (3 marks)
2x+10<x<3 ]
P =23<x<5

is f derivableat x = 3. (3 marks)

Let a function f :[0,5] > R be definedas f(x) = [

#



3, Separate the intervals in which the function f defined on R by

o —15x +36x+5 forall xe Ris increasing in every interval (4 marks)

f(x)=2
b. let f:R—> Rbea continuous function defined on R. Show that
fis differentiable on R. (4 marks)
3 2
d. Show that the function f defined on R by fly=x =30 +3x— 5 for all
¥ e Ris increasing in every interval (4 marks)
4 Discuss the Rolle’s Theorem for the function defined by

i, f(x)=x"—6x"+11x—6 forall x €[L3] (6 marks)

i. f(x)=(x-a)"(x-b)" forall x €[a,b]where mand n are positive integers (6 marks)
5. Let f be the function defined on [-1,2] as f(x) =| x |. Find the derivative of f (6 marks)

b. Find whether or not the hypothesis and conclusion of Langrange’s mean value theorem

for the functions defined as f(x) = L for all x €[1,4] (6 marks)
X

6. Use Cauchy’s mean value theorem to the functions f and g defined as f(x) = x°, g(x)=x

forall x €[a,b].

(4 marks)
sina —sin f#
b. Prove that =cotf. where0<a <8< f < fy
cosff —cosa 2
(1) @ function f said to be non decreasing on an interval I? (4 marks)

(ii) a function f said to be monotonic on | ? (4 marks)



