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INSTRUCTIONS TO CANDIDATES: 

1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks each.  

2. SECTION-B contains SIX questions carrying TEN marks each and students have to 

attempt any FOUR questions. 

 

SECTION-A 

1. Write briefly: 

a) Show that the sequence {ܽ௡}, where ܽ௡ =
ଵଵ.ଶ +

ଵଶ.ଷ +
ଵଷ.ସ +⋯ . +

ଵ௡⋅(௡ାଵ)
 is convergent. 

b) If a sequence is convergent then it converges to a unique limit.  

c) Show that the series 
ଵଶయ − ଵାଶଷయ +

ଵାଶାଷସయ − ଵାଶାଷାସହయ +⋯ is convergent  

d) Test the convergence or divergence of the series ∑ (௡ାଵ)೙௡೙శభ  .௡ݔ

e) Discuss the convergence of the series ∑ ଵଷ௡ିଵ. 
f) Show that ∫଴ഏమ  √tan ߠ݀ߠ =

గ√ଶ. 
g) Show that the function ݂(ݔ) = ቊ0, when ݔ is rational 

1, when ݔ is irrational 
is not Riemann integrable on any 

interval. 

h) Show that 3 ≤ ∫ଷସ ଶݔ7)  + ݔ݀(ݔ3 − ∫ଶଷ ଷݔ2)  + ݔ݀(ݔ5 ≤ 98. 

i) Examine the convergence of ∫௘ஶ   ௗ௫௫(୪୭୥ ௫)
యమ. 

j) Examine the convergence of ∫ିஶஶ   ௗ௫௘ೣା௘షೣ. 
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SECTION-B 

2. a) If {ܽ௡} sequence of positive terms and lim௡→ஶ 
௔೙శభ௔೙  exists whether finite or infinite then 

show  that lim௡→ஶ (ܽ௡)
భ೙ = lim௡→ஶ ௔೙శభ௔೙  . 

b) Show that the sequence ቄଶ௡ି଻ଷ௡ାଶቅ is monotonically increasing, bounded and has limit 
ଶଷ. 

3. a) Test the convergence or divergence of the series 
ଶଵమ ݔ +

ଷమଶయ ଶݔ +
ସయଷర ଷݔ + ⋯ , ݔ > 0. 

b) Show that the series ∑ ௡೙௫೙∠௡ . 

4. a) Show that the series ∑(−1)௡ିଵ ௫೙௡  is convergent for −1 < ݔ ≤ 1. 

b) Discuss the convergence of the series ∑ ଵమ⋅ଷమ⋅ହమ….(ଶ௡ିଵ)మଶమ⋅ସమ⋅଺మ……..(ଶ௡)మ  .௡ିଵݔ

5. a) Show that ߚ(݉, ݊) =
୻(௠)୻(௡)୻(௠ା௡)

. 

b) Prove that ∫଴ஶ   ௫೘షభ
(௔ା௕௫)೘శ೙ ݔ݀ =

ଵ௔೙⋅௕೘ ,where a ,(݊,݉)ߚ b, m, n are all positive. 

6. a) Show that the necessary and sufficient for a bounded function ݂ to be R-integrable on [ܽ,ܾ]

 is that to every ∈> 0, however small, there exists a partition P such that U(P,݂) −
L(P,݂) <∈. 

b) By considering the integral ∫௡௡ାଵ  ଵ௫ ,ݔ݀ ݊ > 0, prove that 
ଵ௡ାଵ ≤ log ቀ1 +

ଵ௡ቁ ≤ ଵ௡ 

7. a) Compute L(P,݂) and U(P,݂) for the function ݂(x) = sin x, where ܲ = ቄ0,
గ଺ ,

గଷ ,
గଶቅ. 

b) Discuss the convergence of the integral ∫ଶଷ   ௗ௫
(௫ିଶ)

భర(ଷି௫)మ .  
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