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[This question paper contains 04 printed pages] 

             

Roll Number: ______________ 

HPAS (Main) Examination-2018 

MATHEMATICS-II 

Time: 3 Hours                             Maximum Marks: 100 

         समय : तीन घंटे        अधिकतम अकं: 100 

Note: 

1. This question paper contains eight questions. Attempt total five 
questions including question No.1 which is compulsory. 

 
2. Each question carries equal marks. Marks are divided and indicated 

against each part of the question. 
 

3. Write legibly. Each part of the question must be answered in 
sequence in the same continuation.  

 

4. If questions are attempted in excess of the prescribed number only 
questions attempted first up to the prescribed number shall be 

valued and the remaining answers will be ignored. 

ध्यान दें: 

1. इस प्रश्न पत्र में आठ प्रश्न हैं। प्रश्न संख्या 1 (जो अननवायय है) सहहत कुल पांच प्रश्नों के उत्तर 

ललखिए। 
 

2. प्रत्येक प्रश्न के समान अकं हैं।      को प्रश्न के प्रत्येक भाग के ववरुद्ध ववभाजजत और इंधगत 

ककया गया है। 
 

3. स्पष्ट रूप से       प्रश्न के प्रत्येक भाग को उसी क्रम में क्रम से उत्तर हदया जाना चाहहए।  

 

4. यहद प्रश्नों को ननिायररत संख्या से अधिक करने का प्रयास ककया जाता है, तो केवल ननिायररत 

संख्या तक पहले ककए गए प्रश्नों    मूलयांकन ककया जाएगा और शषे उत्तरों को नजरअदंाज 

ककया जाएगा। 
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1. (a) Let X be any non-empty set and S(X) be the set of all bijections 

of X onto itself. Then prove that ( S(X), O) is an abelian group if 

X be set with one or two elements where O is the operation of 

composite of functions.          (05) 

X S(X), X 

( S(X),O) 

X O

(b) Let (X, d) be a metric space and let     then prove that 

                             (05) 

(X, d)          

           

(c) If         then find the value of   .        (05) 

           

(d) Find lim sup and lim inf of the sequence (     
 

 
 .             (05) 

 (     
 

 
   lim sup lim inf  

 

2. (a)  Let G be a group and G has two subgroups of order 45 and 75. 

If     < 400, then find the    .         (10) 

G    G 45  75

    < 400 ,       

 
(b) Let       be a group homomorphism with kernel K. If the 

order of G, H and K are 75, 45 and 15 respectively, then find 

the order of the image     .         (10) 

      K  G, H K

” 75, 45  15      

 

3. (a)  Determine those values of s for which the improper integral 

      

 
   converges.           (10) 

s       

 
    

(b) Find the value of      
 

  .            (10) 
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4. (a)  Obtain the partial differential equation of the set of all right 

circular cones whose axes coincide with z-axis.      (10) 

 z- ”

 

 (b)  Prove that any sufficiently differentiable function of the form F(x 

+ kt) satisfies the wave equation Fxx= (1/k2) Ftt.       (10) 

 F(x + kt) ( )  

Fxx= (1/k2)  Ftt  

 

5. (a)  Let       
       

          
  . If          

 

  

 

 
 . Find the value of c.  

                        (10) 

     
       

          
  .           

 

  

 

 
 . c  

  

 (b)  Let          R be a continuous function. For any partition P of 

[0, 1] let L(P, f) and U(P, f) denote the lower and upper 

Darboux’ sums respectively. Let P = {0, .01, .02, ………, 1} and 

Q = {0, .001, .002, ……..1} be  two partitions of [0, 1]. Then 

prove that L(P, f)   L(Q, f)    U(Q, f)    U(P, f).             (10) 

          R , [0, 1]  P  L(P, f)  

U(P, f) ”   P = {0, .01, .02, 

………,1}   Q = {0, .001, .002, ……..1}, [0, 1]       

L(P, f)   L(Q, f)    U(Q, f)    U(P, f). 

 

(6) (a) Define open sphere in metric space. Describe open sphere with 

figure of unit radius as a centre co-ordinate (0,0) for the metric 

                    
           

   1/2 defined on R2 where z1= 

(       
 and z2=         are any two points of R2.                  (10) 

                                       

          
           

   1/2 
      R2 पर             

     (0,0)          

z1 = (       
  z2 =         , R2  

 

 (b)  Define closed sphere in metric space. Describe closed sphere 

with figure of unit radius as a centre co-ordinate (0,0) for the 
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metric d(z1 , z2 ) = Ix1 – x2I  + Iy1 – y2I defined on R2 where z1= 

(       
 and z2=         are any two points of R2.                  (10) 

                                   d(z1 , z2 ) = Ix1 

– x2I  + Iy1 – y2I       R2 पर                   

     (0,0)          z1 = (       
  

z2 =         , R2  
 

7. (a)  Test the convergence of the series  
 

   
    

   .       (10) 

   
 

   
    

     

(b) Test the convergence of the series     
 

 
    

    
   .       (10) 

        
 

 
    

    
    

8. (a)  Write an algorithm and draw a flow chart for integrating 

       
 

 
 by Trapezodial rule taking step size h.      (10) 

 

       
 

 
 h 

 (b)  Write an algorithm and draw a flow chart for finding the value 

of y at x = xn for the differential equation 
  

  
        taking step 

size h, when the  initial values of x and y are given, by Euler’s 

method.             (10) 

  
  

  
         h y  x = xn

 ,

 x  y

 

 

 

 

 

 


