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Answer Any FIVE of the following questions                                             5 ×15 = 75 

1. Let 𝑓 be a bounded function on the closed bounded interval [𝑎, 𝑏].  

Prove tha𝑡 𝑓 ∈ ℜ[𝑎, 𝑏] iff 𝑓 is continuous at almost every point in [𝑎, 𝑏] 

 

2. If 𝑓 ∈ ℜ[𝑎, 𝑏], 𝑔 ∈ ℜ[𝑎, 𝑏] then prove that 𝑓 + 𝑔 ∈ ℜ[𝑎, 𝑏] and ∫ 𝑓 + 𝑔 =
𝑏

𝑎

∫ 𝑓 + ∫ 𝑔
𝑏

𝑎

𝑏

𝑎
. 

 

3.  If 𝑓 is continuous function on the closed bounded interval [a, b] and if 𝑓′(𝑥) exists 

for all 𝑥 ∈ (𝑎, 𝑏) prove that there exists 𝑐 ∈ (𝑎, 𝑏)such that 𝑓′(𝑐) =
𝑓(𝑏)−𝑓(𝑎)

𝑏−𝑎
 . 

 

4. State and prove Taylor’s formula with Integral and Lagrange form of the remainder. 

 

5. Let {𝑓𝑛}𝑛=1
∞  be a sequence of real valued function on a set E. Prove that {𝑓𝑛}𝑛=1

∞  is  

Uniformly convergent to E iff given 𝜀 > 0, there exists N∈ 𝐼 suchthat |𝑓𝑚(𝑥) −

𝑓𝑛(𝑥)| < 𝜀, 𝑚, 𝑛 ≥ 𝑁, 𝑥 ∈ 𝐼. 

 

6. State and prove Dini’s theorem for sequence. 

 

7. (i) state and prove Weierstrass M-test. 

(ii) Find the radius of convergence for the series ∑
𝑛+1

(𝑛+1)(𝑛+2)
 . 

 


