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Attempt each question on a new page, and attempt all the parts of a question at the same place. Numbers
indicated on the right in [ ] are full marks of that particular problem. All the notations used are standard
and same as used in lectures.

ze® — log(1 + x)

1. (a) Evaluate ili% 2 . 2]
(b) Let f: R — R be a continuous function such that f(c) > 0 for some ¢ € R. Show that there exists

a 0 > 0 such that f(z) >0 for all z € (¢ — J,c+ 9). 2]

2. Find the number of real solutions of the equation 217 — e~ + 5z + cosx = 0. [4]

3. Let f be differentiable on [a,b]. Show that there exist ¢, ca,c5 € (a,b) such that ¢y # c3 and
f'(c2) + f'(e3) = 2f'(c1). [5]

4. Find the intervals of decrease/increase, intervals of concavity/convexity, points of local minima/local

maxima, points of inflection for the function f(z) =

5. (a)

(b)

20741 5)
241"

Let f : [0,1] — R and n be a fixed non-negative integer. Suppose f(**1) exists on [0,1] and
f D (2) = 0 for all « € [0,1]. Show that f is polynomial of degree less than or equal to 7. [3]

Show that for 0 <z <1,

o0

tog(1-+) = > (-1 2 5]

n=1
Let f : [a,b] — R be a continuous function such that f(x) > 0 for all = € [a,b] and fab flz)dz =0.

Show that f(z) =0 for all z € [a, b]. [4]

Does there exists an integrable function f on [a,b] such that f(z) > 0 for all z € [a,b] and
[? f(x)dz = 0 but f(c) # 0 for some ¢ € [a, b]. 2]
Let f:[0,1] — R be defined as

x, x is rational
flx) = {

0, x is irrational.

Evaluate the upper and lower Riemann integrals of f and show that f is not integrable. [8]



