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SECTION A (Each question carries 4 marks) 

 

S. No.  Marks 

Q1 
Consider the function 𝑓(𝑥) = {

1 𝑖𝑓 𝑥 =
1

𝑛
, 𝑤ℎ𝑒𝑟𝑒 𝑛 ∈ ℕ

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
       

Then find lim
𝑥→0

𝑓(𝑥). 

CO1 

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. 

b. Let 𝑓: ℝ → ℝ be a continuous function and 𝐴 is a bounded subset of ℝ then 𝑓(𝐴) is 

bounded. 

CO2 

Q3 Find the Taylor’s polynomial of degree 6 for the function 𝑐𝑜𝑠 𝑥 about 𝑥 =
𝜋

4
 . 

CO4 

Q4 Find the value of 𝑐 of Cauchy’s mean value theorem for the functions 𝑓(𝑥) = 𝑥3, 𝑔(𝑥) = 𝑥2 

in the interval [1,2]. CO4 

Q5 Consider the following function defined on the interval [ 𝑎, 𝑏]  

𝑓(𝑥) = {

1

𝑞
, 𝑖𝑓 𝑥 =

𝑝

𝑞
, 𝑝 ∈ ℤ , 𝑞 ∈ ℕ, 𝑞 > 0 𝑎𝑛𝑑 𝑔𝑐𝑑(𝑝, 𝑞) = 1

0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

 

Find the points of local minima of 𝑓(𝑥). 

CO3 

SECTION B (Each question carries 10 marks) 

Q6 Prove that Thomae’s function is continuous at ℝ\ℚ but discontinuous at ℚ. 
CO2 

Q7 Consider the set 𝑆 = [0,1]\ (
1

3
,

2

3
). Consider a function 𝑓: ℝ → ℝ such that 

                                           𝑓(𝑥) = 𝑖𝑛𝑓{|𝑥 − 𝑦|: 𝑦 ∈ 𝑆} 

Draw the graph of 𝑓(𝑥) and hence find the set of points where 𝑓 is not differentiable. 

CO3 



Q8 Using Lagrange’s mean value theorem prove that 𝑡𝑎𝑛−1 𝑥 − 𝑡𝑎𝑛−1 𝑦 < 𝑥 − 𝑦, where 

𝑥 > 𝑦. CO3 

 

Q9 
Show that 𝑙𝑜𝑔𝑒(1 + 𝑒𝑥) = 𝑙𝑜𝑔𝑒2 +

𝑥

2
+

𝑥2

8
−

𝑥4

192
+ ⋯ and hence deduce that 

𝑒𝑥

1+𝑒𝑥
=

1

2
+

𝑥

4
−

𝑥3

48
+ ⋯ 

                                                     OR 

                                                          

State and prove Taylor’s theorem with Cauchy’s form of remainder. 

 

 

CO4 

SECTION-C (This question carries 20 marks) 

Q 10   

Let 𝑓(𝑥) be defined on ℝ such that |𝑓(𝑥)| ≤ |𝑥| ∀ 𝑥 ∈ ℝ  and 𝑓(𝑥 + 𝑦) = 𝑓(𝑥) +
𝑓(𝑦)∀ 𝑥, 𝑦 ∈ ℝ then show that 𝑓(𝑥) is continuous on ℝ and  𝑓(𝑥) = 𝑐𝑥. 

 

CO2 

Q 11 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 

 

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

CO3 

 


