
1 
 

 

[This question paper contains 05 printed pages] 

[इस प्रश्न पत्र में 05 मुद्रित पृष्ठ हैं] 

Himachal Pradesh Administrative Service Combined Competitive (Main / 

Written) Examination, 2020 

                                       (     /      )      , 2020 

MATHEMATICS (PAPER-II)  

     (    -II) 

Time allowed: Three Hours             Maximum Marks: 100 

         समय:     घंटे                         अंक: 100 

 

QUESTION PAPER SPECIFIC INSTRUCTIONS 

                          

Please read each of the following instructions carefully before attempting questions. 

                                                          । 

1. There are EIGHT questions printed both in English & Hindi.   

     आठ                 औ                      । 

2. Candidate has to attempt FIVE questions in all in English or Hindi. 

                                                          । 

3. Question No.1 is compulsory. Out of the remaining SEVEN questions, FOUR are to be 

attempted.   

         1           ।                                        ।    

4.  All questions carry equal marks. The number of marks carried by a question / part is 

indicated against it. 

                       ।          /                                     । 

5. Write answers in legible handwriting. Each part of the question must be answered in 

sequence and in the same continuation. 

                        । प्रश्न के प्रत्येक भाग का उत्तर उसी क्रम में द्रिया जाना चाहहए। 

6. Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a 

question shall be counted even if attempted partly. Any page or portion of the page left 

blank in answer book must be clearly struck off. 

                                       । आ                                   

                                       ।                                         :     

      । 

7.  Re-evaluation / Re-checking of answer book of the candidate is not allowed.  

          की उत्तरपुहततका    पुनममूलयांकन / पुन: जााँच                 । 
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1.  (a)  Show that  
     

      
 
     is a conditionally convergent series. 

              द्रिखाइए द्रक   
     

      
 
     एक सप्रहतबधं अहभसारी श्रेणी ह।ै                                          (5) 

 (b)  Determine all group homomorphisms from    to     .      

           स े   तक सभी सममह समरूपताओं का हनधाूरण कीहजए |                                                   (5) 

 (c)  Solve: 

     
  

  
    

  

  
              

हल कीहजय:े 

        
  

  
    

  

  
                          (5) 

(d)  Find the value of        for 
  

  
               using Euler’s method with step 

size         

 आयलर हिहध का प्रयोग करते हुए पि आकार        के साथ  
  

  
              के हलए  

       का  मान          I                                                                               (5)                                                              

2.   (a)  Prove that any subgroup of a cyclic group is cyclic.  

                 कीहजए द्रक चक्रीय सममह का कोई भी उपसममह चक्रीय होता ह ै|                                  (7) 

 (b)   Define the order of an element in a group. Let   be a finite group of even order.        

Show that   has an element of order   and that the number of elements of order    

in   is odd.   

             सममह के द्रकसी अियि की कोटट को पटरभाहित कीहजए। मान लीहजए   एक सम कोटट का 

पटरहमत सममह ह।ै द्रिखाइये द्रक    में क्रम 2 का एक अियि ह ैऔर    में  कोटट  2  के अियिों 

की संख्या हििम ह।ै                                                                                              (7) 

      (c)    State Abel’s test for convergence of improper integrals. Test the convergence of 

                                  
    

         

 

 
    .                                                                              

   प्रसामान्य समाकलों के अहभसरण के हलए अबेल परीक्षण का कथन हलहखए |                                  

            
    

         

 

 
    के अहभसरण का परीक्षण कीहजए |                            (6) 

3.  (a)  State the logarithmic test for convergence of a series. If       is a sequence of real 

numbers such that        is a convergent sequence, show that    
 
    is an 

absolutely convergent series. 
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        एक शे्रणी के अहभसरण के हलए लघुगणकीय परीक्षण का कथन हलहखए। यद्रि      िाततहिक 

संख्याओं का एक अनुक्रम ऐसा ह ै  द्रक        एक अहभसारी अनकु्रम ह,ै तो द्रिखाइय े द्रक 

   
 
     एक परम अहभसारी श्रेणी ह।ै                                                                  (7) 

(b)    State second mean value theorem of integral calculus. Let           be a   

continuous function such that            
 

 
, show that   is identically zero on 

     .    

        समाकलन कलन के       माध्य मान प्रमेय का कथन हलहखए।  

        मान लीहजए            एक ऐसा सतत फलन ह ैद्रक            
 

 
, तो द्रिखाइये द्रक  

   समानरूप से        पर शमन्यमान ह।ै                                                                         (7)                                                                                                                             

 (c)  Let       
   

   
  and let   be the line in the  -plane through     and      . 

Find the image of   under        

मान लीहजए      
   

   
 और  -समतल में   हबन्िओुं      और       से जाने िाली 

रेखा ह ै|   का   के अंतगूत प्रहतहबम्ब ज्ञात कीहजए |                                                    (6) 

4. (a)   Find the bilinear transformation which maps the points      ,     onto   ,   ,  , 

respectively.                         

              हिरेखीय रुपांतरण ज्ञात कीहजए जो हबन्िओुं      ,       को  क्रमशः    ,   ,     पर    

मानहचहत्रत करता ह|ै                                                                                          (5)                                                                                                                         

 (b)  Prove that every bounded entire function is constant. Is             bounded on 

₵? Support your answer.  

  हसद्ध कीहजए द्रक प्रत्येक पटरबद्ध संपमणू फलन अचर ह।ै क्या            ₵ पर पटरबद्ध ह?ै 

अपने उत्तर का समथनू करें।                                                                                     (8) 

      (c)   Define a connected metric space. Prove that every closed interval of the real line   

              is connected.                                                                                                             

     िमटरक समहि को पटरभाहित द्रकहजये। हसद्ध कीहजए द्रक िाततहिक रेखा   का प्रत्येक 

संिृत अंतराल      ह।ै                                                                     (7) 
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5.  (a)  Define a continuous function between metric spaces. Prove that any real valued 

continuous function on a compact metric space is bounded.      

िमटरक समहिओं के बीच सतत फलन को पटरभाहित द्रकहजये | हसद्ध कीहजए की द्रकसी सहंत 

िमटरक समहि से िाततहिक मानों िाला सतत फलन पटरबद्ध ह ै|                                    (10) 

(b)   Obtain the interpolating polynomial by Newton’s divided difference formula for the  

             following data. Also, find the value of         

x -3 -1 0 3 5 

f(x) -30 -22 -12 330 3458 

       

         आ                                                                  

                             ।                                                                    (10) 

X -3 -1 0 3 5 

f(x) -30 -22 -12 330 3458 

 

6.  (a)  Find the shortest distance between the parabola      and the straight line  

       

 परिलय               रेखा           के बीच    न्यमनतम िमरी ज्ञात       I   (7) 

 (b)  Solve the following initial value problem using Laplace transform:  

            
   

     
  

  
                            

       रुपांतर    प्रयोग                                           I 

                
   

   
  

  

  
                                                                                (7) 

         (c)  Find the Laplace transform of the following function      of period      

                 
                              

                           
     

 आ                 फ                  रुपांतर          ,      

              
                              

                           
                  (6) 
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7.  (a)  Find the general solution of the following partial differential equation:              

                                

where    
 

  
      

 

  
           

हनम्नहलहखत आंहशक अिकल समीकरण का               : 

                                    

             
 

  
      

 

  
                                                                               (7) 

(b)  Apply Charpit’s method to find the complete integral of the partial differential 

equation                where p = 
  

  
 , q = 

  

  
.           

चारहपट हिहध का प्रयोग करके आंहशक अिकल समीकरण             का पमणू समाकल 

ज्ञात      ,       p = 
  

  
 , q = 

  

  
.                                                                          (7) 

     (c)     Find a real root of the equation              using Regula-Falsi method.  

      -फ             प्रयोग                                               

     ।                                                                                        (6) 

8.  (a)   Evaluate the integral    
  

   

 

 
 , correct to three decimal places, by using 

trapezoidal rule, and Simpson’s one third rule taking          

          
  

   

 

 
                                                        

    , औ                          प्रयोग              ।                                 (7) 

(b)  Find the extremal of the following functional  

                                
 

 
 , 

        that satisfies the conditions                                

          फ          

                                       
 

 
 

                                                                        

   I                                                                                                                      (7) 

(c)  Write flow chart in   language of Runge-Kutta’s method of fourth order. 

     -                                                        ।                          (6) 


