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PART –  A (10 × 1 = 10 Marks) 
 Answer ALL Questions 
Choose the correct answer : 

 

CO:1 

K:1 

1. If 𝑚∗(𝐸) = 0 then E is _________. 

 (a)  σ-algebra (b) Measurable  

 (c) Borel set  (d) Borel function 

CO:1 

K:2 

2. If f is a measurable function and esssup |𝑓| < ∞, then f is said to 
be _________. 

 (a) Essentially bounded  (b) Essential supremum 

 (c) Essential infinum (d) Borel function 

CO:2 

K:1 

3. Find the value  ∫
𝑑𝑥

𝑥
=

∞

1
 __________. 

 (a) 0 (b) –1  

 (c) 1 (d) ∞  

CO:2 

K:2 

4. If f and g are measurable |𝑓| ≤ |𝑔| a. e. and g is integrable, then f 
is ____________. 

 (a) Disjoint measurable  (b) Positive 

 (c) Integrable  (d) Negative  

CO:3 

K:1 

5. A function f is said to be _________ with period 𝑝 ≠ 0 if f is defined 
on R and if 𝑓(𝑥 + 𝑝) = 𝑓(𝑥) for all 𝑥. 

 (a) Periodic  (b) Fourier series  

 (c) Riemann-Lebesgue  (d) Consequences  
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CO:3 

K:2 

6. 

 

 

If the limit 𝑠(𝑥) exists and if the Lebesgue integral ∫
𝑔(𝑡)−𝑠(𝑥)

𝑡
𝑑𝑡

𝛿

0
 

exists for some 𝛿 < 𝜋, then the Fourier series generated by f 
__________ to 𝑠(𝑥).  

 (a) Integral   (b) Periodic  

 (c) Converges  (d) Bounded  

CO:4 

K:1 

7. The function f is said to be differentiable at c if there exists a 
___________ 𝑇𝑐: 𝑅𝑛 → 𝑅𝑚 such that 𝑓(𝑢 + 𝑣) = 𝑓(𝑐) + 𝑇𝑐(𝑣) +
‖𝑣‖𝐸𝑐(𝑣).  

 (a) Differentiable  (b) Linear function  

 (c) Continuous  (d) Gradient vector  

CO:4 

K:2 

8. Choose the 𝑓′(𝑥, 𝑡) = ___________. 

 (a) ∑ 𝐷𝑖𝑓(𝑥)𝑡𝑖
𝑛
𝑖=1   (b) ∑ (𝐷𝑖 + 𝑓(𝑥)𝑡𝑖

𝑛
𝑖=1 )  

 (c) ∑ (𝐷𝑖 − 𝑓(𝑥)𝑡𝑖)𝑛
𝑖=1   (d) ∑ (

𝐷𝑖

𝑓(𝑥)𝑡𝑖
)𝑛

𝑖=1    

CO:5 

K:1 

9. If 𝑓 = 𝑢 + 𝑖𝑣 is a complex-valued function with a derivative at a 
point z in c, then 𝐽𝑓(𝑧) =____________. 

 (a) 𝑓(𝑧)   (b) |𝑓′(𝑧)|  

 (c) |𝑓′′(𝑧)|  (d) |𝑓′(𝑧)| 2  

CO:5 

K:2 

10. If ∆< 0, f has a ____________ point at a. 

 (a) Saddle (b) Minimum  

 (c) Maximum  (d) Zero 
 

PART – B   (5 X 5 = 25 Marks) 
Answer ALL Questions choosing either (a) or (b). 
Answer should not exceed 250 words. 

 

CO:1 

K:3 

11. (a) For any sequence of sets {𝐸𝑖}, Examine that 𝑚∗(⋃ 𝐸𝑖) ≤∞
𝑖=1

∑ 𝑚∗(𝐸𝑖)∞
𝑖=1 .  

(OR) 

 (b) Let {𝑓𝑛} be a sequence of measurable functions defined on 

the same measurable set. Then Develop (i) sup
1≤𝑖≤𝑛

𝑓𝑖  is 

measurable for each n (ii) inf
1≤𝑖≤𝑛

𝑓𝑖  is measurable for each n 

(iii) sup 𝑓𝑛 is measurable (iv) inf 𝑓𝑛 is measurable. 

CO:2 

K:4 

12. (a) Show the Proof of Lebesgue’s Dominated Convergence 

theorem. 

(OR) 
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 (b) Let f be a bounded measurable function defined on the 

finite interval (a, b). Examine that 

log𝛽→∞ ∫ 𝑓(𝑥) sin 𝛽𝑥 𝑑𝑥 = 0.
𝑏

𝑎
  

CO:3 

K:3 

13. (a) State and Prove Bessel’s inequality. 

(OR) 

 (b) Assume that 𝑓 ∈ 𝐿(𝐼). Then show that for each real 𝛽, we 

have 𝑙𝑖𝑚
𝛼→+∞

∫ 𝑓(𝑡) 𝑠𝑖𝑛( 𝛼𝑡 + 𝛽)𝑑𝑡 = 0.
𝐼

   

CO:4 

K:4 

14. (a) If f is differentiable at c, then examine that f is continuous 

at c. 

(OR) 

 (b) Analyze Mean-Value theorem. 

CO:5 

K:3 

15. (a) Assume that 𝑓 = (𝑓1, 𝑓2, … , 𝑓𝑛) has continuous partial 

derivatives 𝐷𝑗𝑓𝑖  on an open set S in 𝑅𝑛 and that the 

Jacobian determinant 𝐽𝑓(𝑎) ≠ 0 for some point a in S, then 

identify there is a n-ball B(a) on which f is one-to-one.  

(OR) 

 (b) A quadric surface with center at the origin has the equation 

𝐴𝑥2 + 𝐵𝑦2 + 𝐶𝑧2 + 2𝐷𝑦𝑧 + 2𝐸𝑧𝑥 + 2𝐹𝑥𝑦 = 1. Solve the 

lengths of its semi-axes. 
 

PART – C (5 X 8 = 40 Marks) 

Answer ALL Questions choosing either (a) or (b). 

Answer should not exceed 600 words. 
 

CO:1 

K:3 

16. (a) Show that the outer measure of an interval equals its length. 

(OR) 

 (b) Prove that the class M is a σ-algebra.   

CO:2 

K:4 

17. (a) Classify Fatou’s lemma.  

(OR) 

 (b) Let f and g be integral functions. Analyze (i) 𝑎𝑓 is integrable 

and  ∫ 𝑎𝑓 𝑑𝑥 = 𝑎 ∫ 𝑓 𝑑𝑥 (ii) f + g is integrable and 

∫(𝑓 + 𝑔)𝑑𝑥 = ∫ 𝑓 𝑑𝑥 + ∫ 𝑔 𝑑𝑥 (iii) If f = 0 a.e., then 

∫ 𝑓 𝑑𝑥 = 0 (iv) If 𝑓 ≤ 𝑔 a.e., then ∫ 𝑓 𝑑𝑥 ≤ ∫ 𝑔 𝑑𝑥 (v) If A and 

B are disjoint measurable sets, 
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 then ∫ 𝑓𝑑𝑥 + ∫ 𝑓𝑑𝑥 = ∫ 𝑓𝑑𝑥.
𝐴∪𝐵𝐵𝐴

 

CO:3 

K:5 

18. (a) State and prove the Jordan theorem.  

(OR) 

 (b) Interpret Fejer theorem. 

CO:4 

K:5 

19. (a) Assume that one of the partial derivatives 𝐷1𝑓, … , 𝐷𝑛𝑓 exists 

at c and that the remaining n–1 partial derivatives exist in 

some n-ball B(c) and are continuous at c. then justify f is 

differentiable at c.    

(OR) 

 (b) Develop Taylor’s formula. 

CO:5 

K:6 

20. (a) Elaborate Implicit function theorem. 

(OR) 

 (b) Formulate Second-derivative test for extrema. 

 


