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Q. 1 Answer the following questions.  

1) Show that the sequence {푺풏} defined by 푺ퟏ = ퟏ,푺풏 ퟏ = ퟒ ퟑ푺풏
ퟑ ퟐ푺풏

,∀풏 ∈ 푵 is convergent and find its 

limit.  

2) State and prove Cauchy’s first theorem on limit. 

3) Prove that every convergent sequence has a unique limit.  

4) Prove that monotonic increasing and bounded above sequence is convergent.  

5) Show that {푺풏} is divergent where 푺풏 = ퟏ + ퟏ
ퟐ

+ ퟏ
ퟑ

+. . . . . + ퟏ
풏

 . 
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Q. 1 Answer the following questions. 

1) Prove that 풓풍 흋풇 = 흋풄풖풓풍풇+ 품풓풂풅흋× 풇 . 

2) If 풇 and 품 are irrational functions on D then show that 풇 × 품 is a solenoidal function.  

3) In usual notation prove that 풅풊풓(풓풏풓) = (풏 + ퟑ)풓풏. 

4) If 풖 = 풍풐품 풙ퟐ + 풚ퟐ + 풛ퟐ , then find (i) 품풓풂풅풖 (ii) 풅풊풗(품풓풂풅풖) at the point (1, 2, 3).  

5) Prove that 훁ퟐ(풍풐품풓) = ퟏ
풓ퟐ

 where 풓 = |풓| = 풙ퟐ + 풚ퟐ + 풛ퟐ .  
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Q. 1 Answer the following questions.   

1) Discuss the convergence of the series ퟏ + ퟐퟐ.풙 + ퟑퟐ.풙ퟐ + ퟒퟐ.풙ퟑ + ⋯ 

2) Show that the series ∑ (−ퟏ)풏( 풏ퟐ + ퟏ풊 ퟏ − 풏)  is conditionally convergent.  

3) Prove that 휷(풑,풒) = ∫ 풙풑 ퟏ 풙풒 ퟏ

(ퟏ 풙)풑 풒 풅풙
ퟏ
ퟎ , where 풑 > ퟎ,풒 > ퟎ. 

4) Prove that 휷(풎,풏) = 휷(풎 + ퟏ,풏) + 휷(풎,풏 + ퟏ). 

5) Derive the relation between Beta and Gamma function.  
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Q. 1 Answer the following questions. 

1) Find ∫ 풙풚풅풙+ 풙ퟐ + 풚ퟐ 풅풚, 
푪  where 푪 is an arc of curve 풚 = 풙ퟐ − ퟒ from (2,0) to (4,12).  

2) State and prove Green’s theorem.  

3) Verify Stokes theorem for 푭 = 풙ퟐ ̅+ 풙풚  ̅ and S is a square whose sides are x=0, y=0, x=a, y=a, 

where z=0.  

4) Find ∬ 풙ퟐ풅풚풅풛+ 풚ퟐ풅풛풅풙 
푺 + ퟐ풛(풙풚− 풙 − 풚)풅풙풅풚, where 푺 ∶ ퟎ ≤ 풙,풚,풛 ≤ ퟏ  a solid surface.  

5) Verify Gauss divergence theorem for ∬ 풙풅풚풅풛+  풚풅풛풅풙 
푺 + 풛풅풙풅풚,  where S is upper hemi-

ellipsoid 풙
ퟐ

풂ퟐ
+ 풚ퟐ

풃ퟐ
+ 풛ퟐ

풄ퟐ
= ퟏ, 풛 > ퟎ. 

 

 

 

 

 


