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Second Year B.Sc., Degree Examinations 
September / October 2015 

(Directorate of Distance Education) 

Paper –II: DSB 230: MATHEMATICS 

Time: 3hrs.]         [Max. Marks: 90 

Instructions to candidates: 

Answer any SIX full questions of the following choosing at least ONE from each Part.  
 

PART – A   

1. a)   i)  Find the order and degree of differential equation 
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     ii)  Solve   0168
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b) Solve  
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c) Solve ( ) ( ) 023 232222 =+−++− dyyxyxyxdxxyx  (6) 

2. a)   i)   Solve ( ) 0
2 =−−+ ypxyxp  

     ii)  Find the general and singular solution of p
epxy −=  (2 + 2) 

b) Solve yxpp =+ 34 3  (5) 

c) Find orthogonal trajectories of the family of circles through the origin and the centre  

on the x – axis. (6) 

PART – B 

3. a)   i) Solve ( ) xxyD 3sin2cos9
2 +=+ , where 

dx

d
D =  

     ii)  Solve ( ) 08465
234 =−−++ yDDDD , where 

dx

d
D =  (2 + 2) 

b) Solve ( ) ( )12cosh4
2 −=− xyD , where 

dx

d
D =  (5) 

c) Solve  ( ) :51
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D =  (6) 
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4. a)   i)  Evaluate  
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     ii)  Evaluate ( )xx
x

tanseclim
2

−
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 (2 + 2) 

b) State and prove Lagrange’s mean value theorem (5) 

c) Prove that .....
!4!3!2

12sin1
432

++−−+=+
xxx

xx  using Maclaurin’s expansion (6) 

PART – C 

5. a)   i) Show that in a group ( ) 111
, −−−

= ababG  

     ii)  Find the distinct generators of the cyclic group of order 10 (2 + 2) 

b) If a is a generator of a cyclic group G. then ( ) ( )Ga 00 =  (5) 

c) State and prove Fermat’s theorem. (6) 

6. a)   i)  Solve  3526 −≤−<− xxx  

     ii)  If f be the permutation in 5 symbols defined by  

             ( ) ( ) ( ) ( ) ( ) 1554234231 ===== fffff   find 1−f  (2 + 2) 

b) Find the order of the permutation and find whether they are odd or even (5) 

             
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21876543

87654321
φ  

c) Find the envelope of the family of ellipses , where a & b are parameters connected by  

the relation 
2

cab = , where ‘C’ is a known constant. (6) 

PART – D   

7. a)   i)  If lan
n

=
∞→

lim  then ST lan
n
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     ii)  Examine the nature of the sequence 
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b) Discuss the convergence of { } 0,
1

>xx n  (5) 

c) i)  Prove that A monotonic decreasing sequence bounded below is convergent   

ii) Define leibnitz’s rule on alternating series. (4 + 2) 
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8. a)   i)  Discuss the convergence of ∑
nn

1
sin

1
.  

     ii)  Verify whether the series .....321 333 +++  is converges or not (2 + 2) 

b) Test the convergence of 
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c) Sum to infinity the series .........
40.32.24
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