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SECTION A (Each question carries 4 marks)

S. No. Marks
1 ifx =2
Q Consider the function f(x) = {1 ifx=2 whe.re neN
0 otherwise co1
Then find lim f(x).
x—0
Q2 Give one example in support of each of the following statements-
a. Let A be a nonempty subset of R ,such that the derived set A’ of A is empty. Then there
exists a function f: A — R which is continuous. co?2
b. Let f: R — R be a continuous function and A is a bounded subset of R then f(A) is
bounded.
Q3 Find the Taylor’s polynomial of degree 6 for the function cos x about x = % : CcO4
Q4 Find the value of ¢ of Cauchy’s mean value theorem for the functions f(x) = x3, g(x) = x?
in the interval [1,2]. CO4
Q5 Consider the following function defined on the interval [ a, b]
1 P
_ )=, ifx=—p€Z,qeN,q>0andgcd(p,q) =1
f() =1q q CO3
0 otherwise
Find the points of local minima of f(x).
SECTION B (Each question carries 10 marks)
Q6 Prove that Thomae’s function is continuous at R\@Q but discontinuous at Q. cO2
Q7 . 1 2 - .
Consider the set S = [0,1]\ (5,5). Consider a function f: R — R such that
fx) =inf{lx —yl:y € S} CcOo3
Draw the graph of f(x) and hence find the set of points where f is not differentiable.




Q8 Using Lagrange’s mean value theorem prove that tan™! x — tan™! y < x — y, where
x>y. COo3
Show that log,(1 + e*) = log,2 + = +% — %+ ... and hence deduce that —— =
09 ow a3 0Je e¥) =loge2 +5+7 — 7 and hence deduce that — =
lyx_x L.
2 4 48
OR coa4
State and prove Taylor’s theorem with Cauchy’s form of remainder.
SECTION-C (This question carries 20 marks)
Q10
Let f(x) be defined on R such that |[f(x)| < [x|Vx€R and f(x +y) = f(x) +
f()V x,y € R then show that f(x) is continuous on R and f(x) = cx. CO2
Q11 Consider a function f: R — R such that |f(x)| < x2 for all x € R. Prove that f(x) is
differentiable at 0 by using Sandwich theorem.
OR COo3

Prove that between any two roots of e* sin x = 1, there is at least one root of e* cos x +
1=0.




