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UNIT-I 

SYLLABUS 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Limits of functions , sequential criterion for limits, divergence criteria. Limit theorems, one sided 

limits. Infinite limits and limits at infinity. Continuous functions, sequential criterion for continuity 

and discontinuity. 
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POSSIBLE QUESTIONS 

2 Mark Questions: 
1. Define cluster point.  

2. Define limit of a function.  

3. Define one sided limit.  

4. State sequential criterion for limits.  

5. State sequential criterion for continuity. 

6. Define algebra of functions. 

7. Define infinite limits. 

8. Explain continuous function. 

8 Mark Questions: 

1. Prove that composition of two continuous function is also a continuous function. 
2. If 𝑓 is continuous at c, prove that |𝑓|   is continuous at c. 

3. If 𝑝 is a polynomial function, prove that   lim
𝑥→𝑐

𝑝(𝑥) = 𝑝(𝑐). 

4. Let 𝐴 ⊂ 𝑅, let 𝑓 and 𝑔 be continuous functions on 𝐴 to   𝑅. Suppose  𝑓 and 𝑔 are continuous at 𝑐 ∈ 𝐴. 

Then prove that 𝑓 + 𝑔, 𝑓𝑔 and 𝑏𝑓 are continuous at c. 

5. Prove that lim
𝑥→0

(
1

𝑥
)  does not exist in R . 

6. Discuss about the limit of signum function at 0. 
7. State and prove sequential criterion for limits. 

8. State and prove squeeze theorem. 
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UNIT-II 

SYLLABUS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Algebra of continuous functions. Continuous functions on an interval, intermediate value theorem, 

location of roots theorem, preservation of intervals theorem. Uniform continuity, non-uniform 

continuity criteria, uniform continuity theorem. 
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POSSIBLE QUESTIONS 

2 Mark Questions: 

1. Find the location of root of 𝑥𝑒𝑥 − 2 = 0 

2. Define bounded function. 

3. Define absolute minimum of a function. 

4. Define absolute maximum of a function. 

5. Find the location of root of𝑥2 − 2 sin 𝑥 + 3 = 0. 

 

8 Mark Questions: 

1. State and prove boundedness theorem. 

2. State and prove maximum –minimum theorem. 

3. State and prove location of root theorem. 

4. State and prove Bolzano’s intermediate value theorem. 

5. State and prove preservation of intervals theorem. 

6. Find the root of 𝑓(𝑥) = 𝑥𝑒𝑥 − 2 = 0 in the interval [0,1]. 

7. If 𝑓: [𝑎, 𝑏] → 𝑅 is a continuous function, prove that f is bounded on [a,b]. 

8. If 𝑓: [𝑎, 𝑏] → 𝑅 is a continuous function, prove that f has an absolute maximum and absolute   

 minimum on [a,b]. 

9. If 𝑓: [𝑎, 𝑏] → 𝑅 is a continuous function and if 𝑓(𝑎) < 0 < 𝑓(𝑏) or if 𝑓(𝑏) < 0 < 𝑓(𝑎), then  

prove that  there exists a number 𝑐 ∈ (𝑎, 𝑏) such that 𝑓(𝑐) = 0. 

10. State and prove uniform continuity theorem 
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UNIT-III 

SYLLABUS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Differentiability of a function at a point and in an interval, Caratheodory’s theorem, algebra of 

differentiable functions. Relative extrema, interior extremum theorem. Rolle’s theorem. 
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POSSIBLE QUESTIONS 

2 Mark Questions: 

1. If   𝑓(𝑥) = 𝑥2, prove that𝑓 ′(𝑥) = 2𝑥. 

2. Give an example for continuity is not sufficient for continuity. 

3. State the product rule of derivative. 

4. State the quotient rule of derivative. 

5. Define relative extremum of a function. 

8 Mark Questions: 

1. If 𝑓: [𝑎, 𝑏] → 𝑅 has a derivative at 𝑐 ∈ [𝑎, 𝑏], prove that f is 

continuous at 𝑐. Also prove that  

      the converse  need not be true. 

2. State and prove Caratheoodory theorem. 

3. State and prove the product rule and quotient rule for derivative. 

4. State and prove chain rule. 

5. State and prove interior extremum theorem. 

6.  State and prove Rolle ’s Theorem. 

7.  If 𝑓: 𝐼 → 𝑅 has a relative extermum at an interior point 𝑐 of 𝐼 and if 

derivative of  𝑓 exists at 𝑐, prove that  𝑓 ′(𝑐) = 0. 
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UNIT-IV 

SYLLABUS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mean value theorem, intermediate value property of derivatives, Darboux’s theorem. Applications of 

mean value theorem to inequalities and approximation of polynomials, Taylor’s theorem to 

inequalities. 
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POSSIBLE QUESTIONS 

2 Mark Questions: 

1. State the geometric view of mean value theorem. 

2. Define an increasing function. 

3. Define decreasing function. 

4. Write the sufficient condition for a function to have a relative 

extermum. 

5. State first derivative test for extrema. 

8 Mark Questions: 

1. State and prove mean value theorem. 

2. Suppose 𝑓 is continuous on [𝑎, 𝑏] and differentiable on (𝑎, 𝑏).  Then 

prove that 𝑓 is constant on [𝑎, 𝑏] if 𝑓 ′(𝑥) = 0for  𝑥 ∈  (𝑎, 𝑏). 

3. Suppose 𝑓 is continuous on [𝑎, 𝑏] and differentiable on (𝑎, 𝑏).  Then 

prove that there exists at least one point 𝑐 ∈ (𝑎, 𝑏) such that 𝑓(𝑏) −

𝑓(𝑎) = 𝑓′(𝑐)(𝑏 − 𝑎). 

4.  State and prove first derivative test for extrema. 

5.  State and prove intermediate value property of derivatives. 

6. State and prove Darboux’s theorem. 

7. Apply the mean value theorem for approximate value of √105 
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UNIT-V 

SYLLABUS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cauchy’s mean value theorem. Taylor’s theorem with Lagrange’s form of remainder, Taylor’s 

theorem with Cauchy’s form of remainder, application of Taylor’s theorem to convex functions, 

relative extrema. Taylor’s series and Maclaurin’s series expansions of exponential and trigonometric 

functions, ln(1 + x), 1/ax+b and (1 +x)n. 
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POSSIBLE QUESTIONS 

2 Mark Questions: 

1. State the geometric view of Cauchy’s mean value theorem. 

2. Write the condition to obtain mean value theorem form Cauchy’s mean value 

theorem. 

3. Approximate √1 + 𝑥
3

  with   𝑛 = 2. 

4. Approximate the number 𝑒  with error less than   10−5. 

5. Define convex function. 

8 Mark Questions: 

1. State and prove Cauchy’s mean value theorem 

2. State and prove Taylor’s theorem 

3. Prove that 1 −
1

2
𝑥2 ≤ cos 𝑥 for all 𝑥 ∈ 𝑅 

4.  Let  𝑓: (𝑎, 𝑏) → 𝑅 have a second derivative on (𝑎, 𝑏) . Prove that 𝑓 is a convex 

function on (𝑎, 𝑏) iff  𝑓"(𝑥) ≥ 0 for all 𝑥 ∈ (𝑎, 𝑏) 

5. For any 𝑘 ∈ 𝑁 and for all   𝑥 > 0, prove that     𝑥 −
1

2
𝑥2 + ⋯ −

1

2𝑘
𝑥2𝑘 <

ln(1 + 𝑥) < 𝑥 −
1

2
𝑥2 + ⋯ −

1

2𝑘+1
𝑥2𝑘+1 

6. State and prove mean value theorem. Hence approximate √105 

7. State and prove Bernoulli’s inequality 
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