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SECTION-I 

All the first 10 questions are compulsory. Each carries 1 mark: 

1 1. Is the function f(x)=- continuous on R? 
X 

2. Prove that the sum of two real valued continuous functions is continuous. 2. 

3. If f:A-> R, AcR is continuous on A, then prove that |f| is continuous on A. 

Write the sequential criterion for continuity. 4. 

Is the derivative of the function f(x)=|x|, xeR exists at 0? Justify. 5. 

6 Differentiate and simplify g(x) = V5-2x+x2 

7. State Rolle's Theorem. 

P.T.O. 



Evaluate lim,- 1-cos x 8. 

9. Define Riemann integrable functions on [a, b]. 

10. Prove that every constant function on [a, b] is Riemann integrable. 

SECTION - II 

Answer any eight questions from this section. Each question carries 2 marks. 

11. Let f(x) = 

0 
1 if 

if 

x 

x 

is 

is 

rational 

irrational 
Show that f is not continuous at any point of R. 

12. Let K>0 and let f:R->R satisfy the condition f(x)-f(y)|s K|x-y| for all 

x, y ER. Show that f is continuous at every point c eR. 

13 Give an example of a function f: [0, 1> R that is discontinuous at every point of 

[O, 1] but |f| is contiFuous on [0, 1 

14. Find a closed bounded interval in which the equation f(X) = xe* - 2 =0 has a 

root. 

15. Give an example to show that the continuous image of an open interval need not 

be an open interval. 

16 Define monotone functions. Give an example of a monotone function which is not 

continuous. 

17. Prove that all differentiable functions are continuous. 

18. Let -0,5.Then find lim 
X->0+ 

19. State Taylor's Theorem. Using Taylor's theorem approximate the function 

1+X, X>-1 with n = 2. 
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20. If I=[0, 4], calculate the norm ||P|l of the partition P = (0, 1, 2, 4). Also find the 
Riemann sum S(f; P) where f(x)= x* and tags at the right endpoints of the subintervals. 

21. Prove that if fe R [a, b] then the value of the integral is unique. 
22. Prove that if f.g eR [a, b] then the sum f +g eR [a, b]. 

SECTION-Il 

Answer any six questions from this section. Each question carries 4 marks. 

23. Let l= [a, b] be a closed bounded interval and let f:/>R be continuous on 1. 
Then prove that fis bounded on I. 

24. Let I be an interval and let f:/>R be continuous on I. If a, bel and keR 
satisfies f (a) <k <f(6),then prove that there exists a point c el between a and 
b such that f(c) = k. 

25. LetI be an interval and let f:/>R be continuous on I. Prove that the set f(/) is 

an interval. 

26. Let f:l>R be increasing on I. Suppose that cel is not an end point of I. Prove 
that lim-c-f(x) = sup f(x):xel, x < c}. 

27. Define derivative of a real valued function fat c. State and prove product rule of 
differentiation.

28. Define relative extremum of a real valued function. Prove that if the function 28. 
f:/->R has a relative extremum at an interior point c of I and the derivative 
f'(c) exists, then f"(c)=0. 

29 Prove that if f eR [a, b] then fis bounded on [a, b]. 

30. Define a step function. Prove that if p:[a, b] -> R is a step function then 
30 

p.eR [a, b]. 

31. Define antiderivative of a function f:[a, b] -R. State fundamental theorem 

Calculus (First Form) and apply the theorem for the function f(x) = x for all 

xE [a, b] 
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SECTION - IV 

Answer any two questions from this section. Each question carries 15 marks. 

32. (a) Define absolute minimum and absolute maximum of a real valued function f. 

Prove that if f is continuous on a closed bounded interval , then f has an 

absolute maximum and an absolute minimum on I. 

(b) Prove that if f:/>R be continuous on /= [a, b] then f(/) is a closed 
bounded interval. 

33. (a) Define jump of an increasing function f:/>R at an interior point cel. 
Prove that the set of point Dcl at which f is discontinuous is a countable 
set. 

(b) State and prove Chain Rule of differentiation. 

34. (a) State and prove mean value theorem. 

(b) State and prove Cauchy Criterion for Riemann integrability. 

35. (a) Prove that if f:[a, b] >R is continuous on [a, b], then f eR [a, b]. 

(b) Prove that if f: [a, b] -> R is monotone on [a, b], then feR [a, b]. 


