
 

   Code : 088/ET/R/BL 

FACULTY OF SCIENCE 
      B.Sc., III- Semester (Regular/Backlog) Examination, Nov./Dec.,-2019 

          Zoology-3 
          (Animal diversity-Vertebrates and Developmental Biology)          

 

       Time: 3 Hours                                                                       Max. Marks: 80 
 

        Note:  Answer any FIVE questions in section-A and all questions in section-B. 
        
 

  Section-A (Short Type Answers)          5x4=20M 
   

1. Urochardata  
 

2.  Scales 
 

3. Neotany 
 

4. Ophidia  
 

5. Monotremata  
 

6. Picifarmes  
 

7. Hemolecithal egg 
 

8      Holobtaslic cleavage 
  

   

    

        Section-B (Essay Type Answers)          4x15=60M 
   

 

 9.a)  Write about the features and affinities of cephalo chardata. 
    
      OR () 
      b) Describe respiration in scolioden, and add a note on it mechanism.   
              
 
 
 

  10.a) Discuss the nervous system in Rana tigrina. 
   
      OR () 
       b) Write about the temporal fossae in reptiles.  
   
 
 

   11.a) Discuss the circulatory system in Pigeon.  
    
      OR () 
    b) Describe the digestive system in rabbit. 
   
 

  12.a) What is Oogenesis? Describe in detail. 
   
      OR () 
      b) Elaborate the types of placenta in mammals and add a note on the functions of placenta. 
   

 



 

    Code: 089/ET/R/BL 

FACULTY OF SCIENCE 
      B.Sc., III- Semester (Regular/Backlog) Examination, Nov./Dec.,-2019              
                                         Mathematics -3 
             Real Analysis 

         

     Time: 3 Hours                                    Max. Marks: 80 
  Note:  Answer any FIVE questions in section-A and all questions in section-B. 


 

  Section-A (Short Type Answers)          5x4=20M 
    

 

1. Prove that   
𝐿𝑖𝑚

𝑛 → ∞
   𝑛2 + 𝑛 − 𝑛 =

1

2
 

𝐿𝑖𝑚
𝑛 → ∞

   𝑛2 + 𝑛 − 𝑛 =
1

2
    

2. Show that the sequence 𝑆𝑛 = (−1)𝑛  does not converge. 

𝑆𝑛 = (−1)𝑛    

3. Find inf and sup of the sequence 𝑠𝑛 = 𝐶𝑜𝑠  
𝑛𝜋

3
  

𝑠𝑛 = 𝐶𝑜𝑠  
𝑛𝜋

3
   

4. Show that    
1

𝑛2+𝑛+1
∞
𝑛=1   converges. 

 
1

𝑛2+𝑛+1
∞
𝑛=1     

5. Find the interval of convergence of the power series   
𝑥𝑛

𝑛
∞
𝑛=1  

         
𝑥𝑛

𝑛
∞
𝑛=1    

6. Define the sequence  𝑓𝑛  (i) converges point wise   (ii) Converges uniformly. 

 𝑓𝑛  (i) (ii)  

7. Let 𝑓: [𝑜, 𝑏] → 𝑅 be  function defined by 𝑓 𝑥 = 𝑥3 then find the upper and lower darboux integral of  

 𝑓 on [o,b] 

𝑓: [𝑜, 𝑏] → 𝑅 𝑓 𝑥 = 𝑥3 [o,b]  𝑓

 

8. Define mesh of a partition P. Also find mesh of partition 𝑃 =  0,
1

5
 ,

1

3
,

1

2
, 1  on  0,1  

 

 P mesh  0,1  𝑃 =  0,
1

5
 ,

1

3
,

1

2
, 1  mesh  

 
        Section-B (Essay Type Answers)       4x15=60M 
   
 
 

  9.a) Let  𝑠𝑛  converges to S and  𝑡𝑛  converges to t. If 𝑆 ≠ 𝑂  𝑎𝑛𝑑 𝑆 ≠ 𝑂 ∀ 𝑛 ∈ 𝑁 then prove that 

               
𝑡𝑛

𝑆𝑛
  converges to 

𝑡

𝑠
              

                𝑠𝑛  S 𝑡𝑛 t𝑛 ∈ 𝑁 
                     𝑆 ≠ 𝑂  , 𝑆 ≠ 𝑂  𝑡𝑛

𝑆𝑛
  𝑡

𝑠
 

       OR () 

              P.T.O 



 
 

 

       ::2::                                      Code : 089/ET/R/BL 
 
  

     b) Prove that convergent sequence are Cauchy sequences. 
   
  
 

 

 

   10.a) Prove that every sequences  𝑆𝑛  has  a monotonic subsequence. 
  𝑆𝑛   
 

      OR () 

        b)   State and prove Cauchy nth root test. 
  n 

  

   11.a) Let 𝑓𝑛 𝑥 = 𝑥𝑛  for 𝑥 ∈   0,1 , 𝑓 𝑥 = 0 for 𝑥 ∈ [0,1] and 𝑓 1 = 1 then prove that 𝑓𝑛  → 𝑓 point wise on  

   0,1  but (𝑓𝑛) does not converge uniformly to f on [0,1] 
   

  𝑓𝑛 𝑥 = 𝑥𝑛   , 𝑥 ∈   0,1   𝑓 𝑥 = 0 𝑥 ∈  0,1 ,   𝑓 1 = 1[0,1]𝑓𝑛 𝑓
                    
 

    OR () 

    b)  Show that 

∞
Σ

𝑛 = 1
 2−𝑛  𝑥𝑛   represents a continuous function 𝑓 on (−2, 2) but that the convergence is not         

                uniform. Also find radius of convergence and Interval. 
 

 
∞
Σ

𝑛 = 1
 2−𝑛  𝑥𝑛   (−2, 2)  𝑓



 
 

12.a)   Prove that a bounded function 𝑓 on  𝑎, 𝑏  is integrable if and only if for each  ∈ > 0 there exists a partion      

           p of  𝑎, 𝑏  such that 𝑈 𝑓, 𝑃 − 𝐿  𝑓, 𝑝 < ∈ 
 

   𝑎, 𝑏   𝑓∈ > 0  𝑎, 𝑏   
 𝑈 𝑓, 𝑃 − 𝐿  𝑓, 𝑝 < ∈p 
 

       OR () 
 
 

      b) If g is a continuous function on [𝑎, 𝑏] that is differentiable on (a,b) and If 𝑔′  is integrable on  [𝑎, 𝑏] then   

                prove that   𝑔′ = 𝑔 𝑏 − 𝑔(𝑎)
𝑏

𝑎
.         

               [𝑎, 𝑏]   𝑔′  (a,b) [𝑎, 𝑏]𝑔′    
  𝑔′ = 𝑔 𝑏 − 𝑔(𝑎)

𝑏

𝑎
  

 

                  

 
 
 
 


