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647510 BSc3MatC0301 Seat No :__________ 
B.Sc. Semester - 3 (CBCS) Examination  

Oct/Nov - 2023 (OLD COURSE) 
MATHEMATICS (CORE) 

Time: 2:30 Hours                Marks: 70 
Instructions:  
1.  All questions are compulsory. 
2.  Figures to the right indicate marks. 

Que.1(A) Attempt any one. 

1. In usual notation prove: lim
𝑛→∞

√𝑎
𝑛

= 1 if a > 0. 

2. If lim
𝑛→∞

𝑎𝑛 =  𝑙 then lim
𝑛→∞

(
𝑎1 +𝑎2+⋯..+𝑎𝑛

𝑛
) = 𝑙. 

(07) 

Que.1(B) Attempt any one. 

1. Discuss the convergence of the sequence 𝑠1 = √16, 𝑠𝑛+1 = √6𝑠𝑛, n∈N, and Find its 

limit if exists. 

2. Show that {𝑆𝑛} is divergent where 𝑆𝑛  = 1 +
1

2
+

1

3
+ ⋯ +

1

𝑛
  

(04) 

Que.1(C) Attempt any one. 

1. Show that lim
𝑛→∞

1

𝑛
[1 +

1

2
+

1

3
+ ⋯ +

1

𝑛
] = 0 

2. Show that every convergent sequence is bounded. 

(03) 

Que.2(A) Attempt any one. 

1. Discuss the convergence of the series 1 +
1

 2
+

1∙3

2∙4
+

1∙3∙5

2∙4∙6
+ ⋯ 

2. Discuss the convergence of 
1

2√1
+

𝑥2

3√2
+

𝑥4

4√3
+

𝑥6

5√4
… .. 

(07) 

Que.2(B) Attempt any one. 

1. Test the convergence of the series 
1

 1.2
+

1

2.3
+

1

3.4
+ ⋯ 

2. Discuss the convergence of the series 1 + 22𝑥 + 32𝑥2 + 42𝑥3 + ⋯ 

(04) 

Que.2(C) Attempt any one. 

1. Find the radius of convergence for the series ∑
𝑥𝑛

𝑛+2
∞
0   

2. Test the series ∑ 𝑠𝑖𝑛 
1

𝑛
 

(03) 

Que.3(A) Attempt any one. 

1. If 𝑓 ̅and 𝑔̅ are irrotational function on D then prove that 𝑓 ̅ × 𝑔̅ is a solenoidal function. 

2. Prove: Curl ( 𝜑𝑓 ̅) =𝜑 curl 𝑓 ̅+ grad 𝜑 × 𝑓.̅ 

(07) 

Que.3(B) Attempt any one. 

1. Prove: ∇2(𝑙𝑜𝑔 𝑟) = 
1

𝑟2 where r = |𝑟̅| = √𝑥2 + 𝑦2+𝑧2  

2. If  𝑓 ̅= (𝑥3, 𝑦3, 𝑧3) then prove that Curl 𝑓 ̅= 0̅ and grad (div 𝑓 ̅) = 6𝑟̅ 

(04) 

Que.3(C) Attempt any one. 

1. If a vector function 𝐹̅ = (𝑥3𝑧 − 𝑎𝑥𝑦𝑧) 𝑖 ̂+ (xy - 3𝑥2 𝑦𝑧)𝑗̂ + (y𝑧2 − 𝑥𝑧)𝑘̂ is solenoidal 

then find the value of 𝑎. 

2. Prove: Curl (𝑟 ̅  × 𝑎̅) = - 2𝑎̅ where 𝑎̅ is a constant vector. 

(03) 

Que.4(A) Attempt any one. 

1. Prove: ∭ (𝑥2 + 𝑦2 + 𝑧2)5
𝑅

 dx dy dz = 
4𝜋𝑎13

13
 where R is  𝑥2 + 𝑦2 + 𝑧2 = 𝑎2. 

2. Prove: ∬ (1 − 𝑥 − 𝑦)3
𝑅 √𝑥√𝑦  dx dy = 

𝜋

480
 Where R is triangle whose vertices are 

(0,0), (0,1) and (1,0). 

 

 

(07) 
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Que.4(B) Attempt any one. 

1. Find the volume of a sphere having radius r. 

2. Find ∬ 𝑥𝑦 𝑑𝑦 𝑑𝑥
𝑅

 where 𝑅 =  {(𝑥, 𝑦)/ 𝑥2  ≤ 𝑦 ≤  √𝑥 , 0 ≤ 𝑥 ≤ 1} 

(04) 

Que.4(C) Attempt any one. 

1. Change the order of integral ∫  
1

0 ∫  
1

𝑥2 𝑓(𝑥, 𝑦)𝑑𝑥𝑑𝑦 

2. Change in spherical co-ordinate in ∭ 𝑥2𝑦 𝑑𝑥𝑑𝑦𝑑𝑧
𝑅

, Where R is 𝑥2 + 𝑦2 + 𝑧2 ≤ 𝑎2 

(03) 

Que.5(A) Attempt any one. 

1. State and prove Green’s theorem. 

2. In usual notation derive the relation between beta and gamma function. 

(07) 

Que.5(B) Attempt any one. 

1. Find:  ∬ 𝑥2𝑑𝑦𝑑𝑧 +  𝑦2𝑑𝑧𝑑𝑥 + 2𝑧(𝑥𝑦 − 𝑥 − 𝑦)𝑑𝑥𝑑𝑦
𝑆

, Where 𝑆: 0 ≤ 𝑥, 𝑦, 𝑧 ≤ 1. 

2. Prove: ∫
1

1+𝑥4

∞

0
 𝑑𝑥 =  

𝜋

2√2
  

(04) 

Que.5(C) Attempt any one. 

1. Prove that for any vector field V,  ∬ (𝑐𝑢𝑟𝑙 𝑉). 𝑛 𝑑𝜎 = 0
𝑆

. 

2. Prove:   (
1

4
) (

3

4
)  =  √2 𝜋. 

(03) 

************************* 


