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PAPER ¼isij½- 1 
Time : 3 :00 Hrs.  le; : 3 ?kaVs      Max. Marks : 183 vf/kdre vad : 183 

READ THE INSTRUCTIONS CAREFULLY (d`i;k bu funsZ'kksa dks /;ku ls i<sa) 

General lkekU; % 

1. The sealed booklet is your Question Paper. Do not break the seal till you are instructed to do so. 
 ;g eksgjcU/k iqfLrdk vkidk iz'ui=k gSA bldh eqgj rc rd u rksMsa tc rd bldk funsZ'k u fn;k tk;sA  

2. The question paper CODE is printed on the right hand top corner of this sheet and the right hand top corner of the back cover of this 
booklet. 

 iz'u&i=k dk dksM (CODE) bl i`"B ds Åijh nk;sa dksus vkSj bl iqfLrdk ds fiNys i`"B ds nk;sa dksus ij Nik gSA  

3. Use the Optical Response Sheet (ORS) provided separately for answering the question. 
 iz'uksa dk mÙkj nsus ds fy, vyx ls nh x;h vkWIVhdy fjLikal 'khV ¼vks- vkj- ,l-½  (ORS) dk mi;ksx djsaA    
4. The ORS CODE is printed on its left part as well as the right part of the ORS. Ensure that both these codes are identical and same 

as that on the question paper booklet. If not, contact the invigilator for change of ORS.  
 vks- vkj- ,l- dksM blds ck;sa rFkk nk;sa Hkkx esa Nis gq, gSaA lqfuf'pr djsa fd ;g nksuksa dksM le:i gSa rFkk ;g dksM rFkk iz'ui=k 

iqfLrdk ij Nik dksM leku gSA ;fn ugha] rksa fujh{kd dks lEidZ djsaA  
5. Blank spaces are provided within this booklet for rough work. 
 dPps dk;Z ds fy, bl iqfLrdk esa [kkyh LFkku fn;s x;s gSaA  
6. Write your Name and Roll Number in the space provided on the back cover of this booklet 
 bl iqfLrdk ds fiNys i`"B ij fn, x, LFkku esa viuk uke rFkk jksy uEcj fyf[k,A   
7.  After the open booklet, verify that the booklet contains all the 54 questions along with the options are legible. 
  bl iqfLrdk dks [kksyus ds i'pkr~] d`i;k tk¡p ysa fd lHkh 54 iz'u vkSj muds mÙkj fodYi Bhd ls i<sa tk ldrs gSaA 

8.  You are allowed to take away the Question Paper at the end of the examination.  
 ijh{kkFkhZ iz'ui=k dks ijh{kk dh lekIrh ij ys tk ldrs gSA 

OPTICAL RESPONSE SHEET : vkWfIVdy fjLikal 'khV % 

9. The ORS (top sheet) will be provided with an attached Candidate's Sheet (bottom sheet). The Candidate's Sheet is a carbon-less 
copy of the ORS. 

 nh xbZ vks-vkj-,l- ¼Åijh 'khV½ ds lkFk ijh{kkFkhZ dh 'khV ¼uhpyh 'khV½ layXu gSA ijh{kkFkhZ dh 'khV ORS ds 

dkcZu&jfgr izfr gSA  
10. Darken the appropriate bubbles on the ORS by applying sufficient pressure. This will leave an impression at the corresponding place 

on the Candidate's Sheet. 
 ORS vuq:i cqycqyksa (BUBBLES) dks i;kZIr ncko Mkydj dkyk djsaA ;g dkcZu&jfgr fupys i`"B ds vuq:i LFkku ij 

fpfUgr djsxkA 
11. The ORS will be collected by the invigilator at the end of the examination. 
 ORS dks ijh{kk ds lekiu ij fujh{kd ds }kjk ,d=k dj fy;k tk;sxkA  
12. You will be allowed to take away the Candidate's Sheet at the end of the examination. 
 ijh{kk ds lekiu ij vkidks dkcZu&jfgr 'khV ys tkus dh vuqefr nh tk,xhA  
13. Don not tamper with or mutilate the ORS. Do not use the ORS for rough work. 
 vks-vkj-,l- dks gsj&Qsj@fod`fr u djsaA ORS dk dPps dke ds fy, iz;ksx u djsaaA 
14. Write your name, roll number and code of the examination centre and sign with pen in the space provided for this purpose on the 

ORS. Do not write any of these details anywhere else on the ORS. Darken the appropriate bubble under each digit of your roll 
number.   

 viuk uke] jksy ua- vkSj ijh{kk dsanz dk uke ewy i`"B esa fn, x, [kkuksa esa dye ls Hkjsa vkSj vius gLRkk{kj djsaA buesa ls 

dksbZ Hkh tkudkjh dgha vkSj u fy[ksaA jksy uEcj ds gj vad ds uhps vuq:i cqycqys dks dkyk djsaA  

Please read the last page of this booklet for the instructions.  (Ñi;k funsZ'kksa ds fy;s bl iqfLrdk ds vfUre ì"B dks i<+sA) 
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

  








   

    

      

    

                 

  

              

             

              



             

    

          

       

                   

                    

      

      

     

                     

                

               

                

                  

  

            

       

                      

                       

                    

 





  








   

                     
                   

                    

                  

              

                  
                     
                        
                       
           

 

 





                   

               
            

     

                  
                 
              
    

   




                  

  

   



           

                      



                     

   



             

                       
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                  
                     
                 
                    
         
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 

 



              
                    
 
                   
       
                  
              
                      
                  
       
            
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
   











             
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                     
                         
   
            
             
          
           

 

     



 



 


 

 

 

 

  

 

  

 










 

    

    

       

  
  


     

   

      




            
          





  








   

     



 



  


 

 

  

  

  

  

  

  





 

    

    

      

 
  

  
     

   

      




            

           





  








   

                           

              

      

  

   

              

           
                 
            
                             
         

      

  

   

                
             
                
             

 
          

         
 




 




   

          
      

                    

          
                 

    




                
 

 

                     

                  

         



     







  








   

                   
                    

                


  

        
 

 
  

                     

        



     


        

            
 







 
 

 
 

 




   



    









  

    




     





 


 

   






             







     



 

    



 


                  
             
    
                   
            
   





  








   

                  

                  

  
              

  

                 

            
      

 

                 

         

              

         

                

                   
            

       
            

                    

  
         

                    

   

                   
         

              
 

    

  

  

    

    
 

     

   








 




 




 

                  

                

                    
         
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  








   

      

    

                

             

             

              

       

      

     

                 

               

               

              

       

               
 


    

                       

 

   
 


                 

                     
 

   

     

   



  


 


       

   

       
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  







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                    

         

                

                     

                    

   

                 

                      

                       

                       

          

   

   







  

  

 



   

     

    

 



  

   

 

  

              

              





  








   

                     
                    

                
                    
                   
                
                
                 

                  
                     
                      

 
 

 
 

   
   

    
   

     

      

  




 





 


 








 


 




 


 










 














     

                  
                 

 






        

                
                  






 

         
 
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  





























 























 

                   
                 
                  
                     

                      
                 
       
                 

 




  



       

  
 



        

          

  



 

 


   

      

 




 


 
 







 
  

 


  
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



   

      

       
           
       
                 
             
             
              
          
       

      
        
               
      
                
              
               
              
            
      

             

    

                     

 

                       

                   

                  

   

     

   




  


       

   




 


       

            

   




  


       





  








   

                       

                      

                   

    

  




  


        

  




 


        

            

  




  


        

               

            
               

 







     

     

  

 


 




    







  








   

                  
                  
               

 

               

                   

                   

   

               
               

 











               

                  

             

    

                     

 

               

                   

                

               

            

                    

                      

                 

       





  








   

     

      


   


  







         









      









 
 




 


  









    

      


   


  







          









      









 
 




 


   













  








   

                     

                   
               

 

           

        
               

 

                

             

                     
  
               

 

   

         


  

        

       

    






   





  








   

   

      

    
                 
  
              
             
              


             

    
          
       
                   
                    
      

                  

     
                   

              
                      

           

                
                   

   

                    
   
                   
                   
 
                     
                 
   
                 
                    
        

 





  








   

   
 

 





               

        
      

     

         

               

              











             

    
 

 





                   
 
        

      

     

         

                  
                 





  








   











               

         

 

   
   

        

 

     
    

 

  

 



     
   

                   
                   
              




 





                  


                
        

                  

                  





  








   

                      
                      
         




 





                          

   
                       
            
                       
  
                      
  

 
         

     
     

         
                

       

          
         
     

            

                 

          





  








   

          



 



   











   

            
        
      

            

          



 



   











   

            
         
      
             

 

 


























   













































        

                  





  








   

  


























   













































          
                  

                
                   

                 
                  

   
        
           

             

                
     

                  
                   
                  
                   

                     

          
              
               
      

 





  








   






 

 
 








  




     

     
 

   

   

                 

 




 
 
  








  




    

         

   

    

                     
   

          

           
          

          
              

          
          
           
           
             

 

  



 

   



      





  








   

     


 
   

 

 



 



 

   



 

   



      

     


 
    

 

 



 



  

                  

    

        

       

                
       

                        
     
           
         
                  
          

 

       
 

  
 

  
 



  

        

             





  








   

      
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
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  
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
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  












  

 




 




 
  

 


  

        

   

     
   



                  

              
                     

                   

            

              

                 
                      
               
          
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      

       
           
       
                 
             
             
              
          
       

             
    

  
            

                  

              

         

     

   
  


















   

      

    






   
  
















   

  

 
       

    

      

    



 

   
      

   





  








   

                     

 

 
                   

                    
                    

     

    
  



















   

        
    

 





    
  
















    
  


 
        

       
      
      
      
    

 


  

        

            
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 
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             
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             



     

     

     

     

     
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      

       
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



   

             

               
               

 
         

         

           

              
               

 
       

         

           

               
               

 
             



              
    
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PART : III  MATHEMATICS  
 
 

 

SECTION – 1 : (Maximum Marks : 28) 
 

 This section contains SEVEN questions. 
 Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four 

option(s) is(are) correct.  
 For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS.  
 For each question, marks will be awarded in one of the following categories : 
 Full Marks  : +4  If only the bubble(s) corresponding to all the correct option(s) is(are) 

darkened. 
 Partial Marks  : +1 For darkening a bubble corresponding to each correct option, provided 

NO incorrect option is darkened. 
 Zero Marks  :   0    If none of the bubbles is darkened. 
 Negative Marks  :  –2 In all other cases. 
 For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will 

get +4 marks; darkening only (A) and (D) will get +2 marks and darkening (A) and (B) will get –2 marks, 
as a wrong option is also darkened. 

 
[kaM  1 : (vf/kdre vad : 28) 

 bl [kaM esa lkr ç'u gSaA 
 izR;sd iz'u esa pkj mÙkj fodYi (A), (B), (C) rFkk (D) gSaA ftuesa ls ,d ;k ,d ls vf/kd fodYi lgh gSaA 
 izR;sd iz'u ds fy, vks-vkj-,l- ij lkjs lgh mÙkj ¼mÙkjksa½ ds vuq:i cqycqys ¼cqycqyksa½ dks dkyk djssaA 

 izR;sd iz'u ds fy, vad fuEufyf[kr ifjfLFkfr;ksa esa ls fdlh ,d ds vuqlkj fn;s tk;saxs % 
 iw.kZ vad  : +4 ;fn flQZ lgh fodYi ¼fodYiksa½ ds vuq:i cqycqys ¼cqycqyksa½ dks dkyk fd;k gSA  
 vkaf'kd vad : +1 çR;sd lgh fodYi ds vuq:i cqycqys dks dkyk djus ij] ;fn dksbZ xyr fodYi dkyk 

  ugha fd;k gSA  
 'kwU; vad :   0 ;fn fdlh Hkh cqycqys dks dkyk ugha fd;k gSA 

 _.k vad : –2 vU; lHkh ifjfLFkfr;ksa esa 

 mnkgkj.k % ;fn ,d ç'u ds lkjs lgh mÙkj fodYi (A), (C) rFkk (D) gSa] rc bu rhuksa ds vuq:i cqycqyksa dks dkys 

djus ij +4 vad feysaxs ; flQZ (A) vkSj (D) ds vuq:i cqycqyksa dks dkys djus ij +2 vad feysaxs rFkk (A) vkSj (B) 
ds vuq:i cqycqyksa dks dkys djus ij –2 vad feysaxs D;ksafd ,d xyr fodYi ds vuq:i cqycqys dks Hkh dkyk fd;k 

x;k gSA 

 
 

37. Let X and Y be two events such that P(X) = 
3
1 , P(X|Y) = 

2
1  and P(Y|X) =

5
2 . Then  

 Ekkuk fd X vkSj Y bl izdkj dh nks ?kVuk;sa (events) gSa fd P(X) = 
3
1 , P(X|Y) = 

2
1  vkSj P(Y|X) =

5
2  gSA rc 

 (A) P(Y) = 
15
4   (B) P(X|Y) = 

2
1   (C) P(X  Y) =

5
2   (D) P(X  Y) = 

5
1  

 
Ans. (A,B)          
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Sol. P(X Y)
P(Y)
  = 1

2
   

P(Y X)
P(X)
  = 2

5
 

 P(X Y) = P(Y)
2

 = 2
5

P(X) = 2
5

. 1
3

 = 2
15

    P(Y) = 4
15

 

 
 P X Y

P(Y)


  = P(Y) – P(X Y)

P(Y)
  = 

4 2–
15 15

4
15

 = 2 1
4 2
  

 P(X Y) = P(X) + P(Y) – P(X Y) = 1
3

+ 4
15

– 2
15

  = 7
15

 

 
38. Let f : R  (0, 1) be a continuous function. Then, which of the following function(s) has (have) the value 

zero at some point in  the interval (0, 1) ? 
 Ekkuk fd f : R  (0, 1) ,d lrr~ Qyu (continuous function) gSA rc fuEu Qyuksa esa ls dkSu ls Qyu ¼ukas½ dk 

¼ds½ eku vUrjky (interval) (0, 1) ds fdlh fcUnq ij 'kwU; gksxk 

 (A) ex – 
x

0

)t(f sin t dt     (B) f(x) + 

2

0

)t(f  sin t dt   

 (C) x – 
–x

2

0

f(t)



 cos t dt     (D) x9 – f(x) 

Ans. (C,D)        
Sol. ex  (1,e) for x  (0,1) ds fy, 

 and vkSj 0 < 
x

0

f(t)sin tdt  < 1  in (0,1)     (A) is wrong ¼vlR; gS½ 

 f(x)  + 
/ 2

0

f(t)sin t dt


  > 0     (B) is wrong ¼vlR; gS½ 

 Let ekuk g(x) = 
– x

2

0

x – f(t)cos tdt



      g(0) = 
2

0

– f(t)cos tdt 0



  

 g(1) = 
–1

2

0

1– f(t)cos t dt 0



     (C) is correct ¼lR; gS½  

 Let ekuk h(x) = x9 – f(x) 
 h(0) = –f(0) < 0 
 h(1) = 1 – f(1) > 0      (D) is correct ¼lR; gS½  
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39. Let a, b, x and y be real numbers such that a – b = 1 and y  0. If the complex number z = x + iy 

satisfies Im 









1z
baz  = y, then which of the following is(are) possible value(s) of x ? 

 Ekkuk fd a, b, x vkSj y bl izdkj dh okLrfod la[;k;as (real numbers) gSa fd a – b = 1 vkSj y  0 gSA ;fn lfEeJ 

la[;k (complex number) z = x + iy, Im 









1z
baz  = y dks lUrq"V djrh gS] rc fuEu esa ls dkSu lk¼ls½ x dk¼ds½ 

lEHkkfor eku gS¼gSa½ ? 

 (A) 1 – 2y1   (B) – 1– 2y–1  (C) 1 + 2y1   (D) – 1 + 2y–1  

Ans. (B,D)          

Sol. a(x iy) b
x iy 1
 
 

 =  ax b iay
x 1 iy
 
 

× (x 1) – iy
(x 1) – iy




  = 
2

2 2

(ax b)(x 1) ay
(x 1) y
  

 
 + 2 2

i(ay(x 1) – y(ax b))
(x 1) y
 
 

 

  2 2

ay(x 1) – y(ax b) y
(x 1) y
 


 

    2 2

ay – by
(x 1) y 

 = y   ( a – b = 1 , y  0) 

  (x+1)2 + y2 = 1      x + 1 = ± 21– y      x = – 1 ± 21– y  
 

40. If 2x – y + 1 = 0 is a tangent to the hyperbola 2

2

a
x  – 

16
y2

 = 1, then which of the following CANNOT be 

sides of a right angled triangle ?  

 ;fn 2x – y + 1 = 0 vfrijoy; (hyperbola) 2

2

a
x  – 

16
y2

 = 1 dh Li'kZjs[kk (tangent) gS rks fuEu esa ls dkSu lh 

ledks.kh; f=kHkqt (right angled triangle) dh Hkqtk;sa ugh gks ldrh gS¼gSa½ ?  
 
 (A) a, 4, 1  (B) 2a, 4, 1  (C) a, 4, 2  (D) 2a, 8, 1 
Ans. (A,C,D)         

Sol. y = 2x + 1 is tangent to 
2 2

2

x y–
16a

 = 1  

2 2

2

x y–
16a

 = 1  dh Li'kZ js[kk y = 2x + 1 gSA  

c2 = a2m2 – b2  

 1 = 4a2 – 16  a2 = 17
4

 

 [check if tk¡p,sa fd p2 = q2  + r2] 
 
41. Let [x] be the greatest integer less than or equals to x. Then, at which of the following point(s) the 

function f(x) = x cos((x + [x])) is discontinuous ? 
 Ekkuk fd x ls NksVk ;k x ds leku lcls cM+k iw.kkZad (integer) [x] gSA rc f(x) = cos((x + [x])), fuEu esa ls fdu 

fcUnq¼vksa½ ij vlrr  (discontinuous) gS ? 
 (A)  x = – 1  (B) x = 1  (C) x = 0  (D) x = 2 
Ans. (A,B,D)        
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Sol. f(x) = xcos( (x + [x]) 
 Check continuity at x = n 
 (x = n ij lrr~rk dh tk¡p djus ij½  

 f(n) = ncos2n = n 
 f(n+) = ncos2n = n 
 f(n–) = ncos(2n–1)= – n 
 It is discontinous at all integer points except 0  
 ¼;g 0 dks NksM+dj lHkh iw.kk±dksa ij lrr~ gSA½ 

 
42. Which of the following is(are) NOT the square of a 3 × 3 matrix with real entries? 
 fuEu esa ls dkSulk¼ls½ okLrfod la[;kvksa ds 3 × 3 vkO;wg (matrix) dk oxZ (square) ugha gS¼gSa½? 

 (A) 
1 0 0
0 1 0
0 0 1

 
 
 
  

  (B) 
1 0 0
0 1 0
0 0 1

 
  
  

 (C) 
1 0 0

0 1 0
0 0 1

 
  
  

 (D) 
1 0 0
0 1 0
0 0 1

 
 
 
  

 

Ans. (A,C)        
Sol. A = B2    |A| = |B|2 = +ve  

(A)  
1 0 0
0 1 0
0 0 –1

  = 1(–1) = negative  ¼_.kkRed½ 

Matrix B can not be possible  ¼vkO;wg B lEHko ugha gSa½  

 (B)  
1 0 0
0 –1 0
0 0 –1

 = 1 (1–0) = positive ¼/kukRed½   

Matrix B can be possible  ¼vkO;wg B lEHko gSa½  

Ex. 
1 0 0
0 1 –1
0 2 –1

 
1 0 0
0 1 –1
0 2 –1

 =
1 0 0
0 –1 0
0 0 –1

 

  

(C)  
–1 0 0
0 –1 0
0 0 –1

 = – 1 = negative ¼_.kkRed½ 

Matrix B can not be possible  ¼vkO;wg B lEHko ugha gSa½  

(D)  
1 0 0
0 1 0
0 0 1

 = 1 = positive ¼/kukRed½ 

Matrix B can be   ¼vkO;wg B,  lEHko gSa½  
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43. If a chord, which is not a tangent, of the parabola y2 = 16x has the equation 2x + y = p, and midpoint  
(h, k), then which of the following is(are) possible value(s) of p, h and k? 

 ;fn ijoy; (parabola) y2 = 16x dh ,d thok (chord), tks Li'kZjs[kk (tangent) ugh gS] dk lehdj.k 2x + y = p 

rFkk e/;fcUnq (midpoint ) (h, k) gS] rks fuEu esa ls p, h ,oe~ k ds lEHkkfor eku gS¼gSa½? 
 (A) p = –1, h = 1, k = –3    (B) p = 2, h = 3, k = –4    

(C) p = –2, h = 2, k = –4    (D) p = 5, h = 4, k = –3 
Ans. (B)         
Sol. 8x – ky + (k2 – 8h) = 0 
 2x + y – p = 0 
 Comparing coefficients of x, y and constant term, we get 
 x, y rFkk vpj inksa ds xq.kkdksa dh rqyuk djus ij 

 4 = –k = 
2k 8h

p



 

 k = –4 
 16 – 8h = –4p 
 4 – 2h = –p  p = 2h – 4 

 

 

SECTION – 2 : (Maximum Marks : 15) 
 

 This section contains FIVE questions. 
 The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive. 
 For each question, darken the bubble corresponding to the correct integer in the ORS.  
 For each question, marks will be awarded in one of the following categories : 
 Full Marks  : +3  If only the bubble corresponding to the correct answer is darkened. 
 Zero Marks  :   0  In all other cases. 

[kaM 2 : (vf/kdre vad : 15) 
 bl [kaM esa ik¡p iz'u gSaA 
 izR;sd iz'u dk mÙkj 0 ls 9 rd ¼nksuksa 'kkfey½ ds chp dk ,d ,dy vadh; iw.kk±d gSA 
 izR;sd iz'u ds fy, vks- vkj- ,l- ij lgh iw.kk±d ds vuq:i cqycqys dks dkyk djsaA 
 izR;sd iz'u ds fy, vad fuEufyf[kr ifjfLFkfr;kasa eas ls fdlh ,d ds vuqlkj fn;s tk;saxs % 
 iw.kZ vad  : +3  ;fn flQZ lgh mÙkj ds vuq:i cqycqys dks dkyk fd;k gSA 
 'kwU; vad :   0  vU; lHkh ifjfLFkfr;ksa esa 
 
 

44. For a real number , if the system 

   

2

2

1
1

1

  
   
   

 
x
y
z

 
 
 
  

= 
1
1

1

 
  
  

 

 of linear equations, has infinitely many solutions, then 1 +  + 2 = 
 okLrfod la[;k (real number) ds fy,, ;fn jSf[kd lehdj.k fudk; (system of linear equations) 

   

2

2

1
1

1

  
   
   

 
x
y
z

 
 
 
  

= 
1
1

1

 
  
  

 

 ds vuUr gy (infinitely many solutions) gSa] rc 1 +  + 2 = 
Ans. (1)         
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Sol. D = 0 

 

2

2

1
1 0

1

 
  

 

 

 

2 2

2

(1 ) (2 1) ( 1)
1 0

1

         
  

 

 

 

2

2 2

(1 ) (2 1) 0
1 0 0

1

     
 

   

  (1 – 2)(1 +  + 2 – 22 – ) = 0 (1 – 2) = 0 

  = –1    or 1 
 for  = 1, system of linear equations has no solution  
  = 1 ds fy, ljy js[kk fudk; dk dksbZ gy ugha gSA  

    so vr% 1 +  + 2 = 1 
 
45. The sides of a right angled triangle are in arithmetic progression. If the triangle has area 24, then what 

is the length of its smallest side? 
 ,d ledks.kh; f=kHkqt (right angled triangle) dh Hkqtk;sa lekUrj Js<h (arithmetic progression) esa gSA ;fn bldk 

{ks=kQy 24 gS rc bldh lcls NksVh Hkqtk dh yEckbZ D;k gS? 
Sol. (6)         
Sol. 

 

 

a 
a + 2d 

a + d  

 1
2

a(a + d) = 24   a(a + d) = 48 ........(1) 

 a2 + (a + d)2 = (a + 2d)2  3d2 + 2ad – a2 = 0 
       (3d – a)(a + d) = 0 
     3d = a  (   a + d  0) 
     d = 2 
     a = 6  
    so smallest side = 6  
    vr% lcls NksVh Hkqtk = 6 
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46. Let f : R  R be a differentiable function such that f(0) = 0, f
2
 

 
 

= 3 and f(0) = 1. If  

g(x) = 
2

x

[f (t)cosec t cot t cosec t f(t)]



  dt for x  0,
2
 

  
, then 

x 0
lim


g(x) =  

 ekuk fd f : R  R bl izdkj dk vodyuh; Qyu (differentiable function) gS fd f(0) = 0, f
2
 

 
 

= 3 ,oe~       

f(0) = 1 gSA ;fn x  0,
2
 

  
 ds fy;s g(x) = 

2

x

[f (t)cosec t cot t cosec t f(t)]



  dt  gS] rc 
x 0
lim


g(x) = 

Ans. (2)         

Sol. g(x) = 
/ 2

x

d (f(t)cosect )
dt



 dt 

 g(x) = f
2
 

 
 

cosec
2
 

 
 

 – f(x) cosecx 

 g(x) = 3 – f(x) cosecx 

 g(x) = 3 – f(x)
sinx

 

 
x 0
lim


g(x) = 3 – 
x 0

f(x)lim
sinx

 

   = 
x 0

f '(x)3 lim
cos x

  = 3 – 1
1

 = 2 

 
47. For how many values of p, the circle x2 + y2 + 2x + 4y – p = 0 and the coordinate axes have exactly 

three common points? 
 p ds fdrus ekuksa ds fy;s o``Ùk (circle) x2 + y2 + 2x + 4y – p = 0 ,oe~ funsZ'kkad v{kksa (coordinate axes) esa dsoy 

rhu fcUnq mHk;fu"B (common) gS\ 
Ans. (2)          
Sol. Case-I Passing through origin  p = 0 

 

 y 

O 
x

 
 Cass-II Touches y-axis and cuts x-axis 

 

 y 

x
O 

 
  f2 – c = 0 & g2 – c > 0 
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  4 + p = 0 1+ p > 0 
  p = – 4  
  Not possible  
 Case-III  Touches x-axis and cuts y-axis 

 

 y 

x 
O

 
  f2 – c > 0 & g2 – c = 0 
  4 + p > 0 1+ p = 0 
   
  So two value of p are possible 
 
Hindi Case-I ewy fcUnq ls xqtjrk gS  P = 0 

 

 y 

O 
x

 
 Cass-II y- v{k dks Li"V djrk gS] rFkk x- v{k dks dkVrk gSA 

 

 y 

x
O 

 
  f2 – c = 0 & g2 – c > 0 
  4 + p = 0 1+p > 0 
  p = – 4 
  laHko ugh  
 Case-III  x- v{k dks Li"V djrk gS] rFkk y- v{k dks dkVrk gSA 

 

 y 

x 
O

 
  f2 – c > 0 & g2 – c = 0 
  4 + p > 0 1+ p = 0 
  vr% p ds nks eku lEHko gSA 
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48. Words of length 10 are formed using the letters A, B, C, D, E, F, G, H, I, J. Let x be the number of such  

words where no letter is repeated; and let y be the number of such words where exactly one letter is 

repeated twice and no other letter is repeated. Then, y
9x

= 

 v{kjksa A, B, C, D, E, F, G, H, I, J ls 10 yEckbZ ds 'kCn cuk;s tkrs gSaA ekuk fd x bl rjg ds mu 'kCnksa dh la[;k 

gS ftuesa fdlh Hkh v{kj dh iqujko`fr ugh gksrh gS] rFkk y bl rjg ds mu 'kCnksa dh la[;k gS ftu esa dsoy ,d 

v{kj dh iqujko`fr nks ckj gksrh gS o fdlh vU; v{kj dh iqujkof̀r ugh gksrh gSA rc 
y

9x
= 

Ans. (5)         
Sol. A, B, C, D, E, F, G, H, I, J 
 x = 10! 
 y = 10C1. 10C2.8!  9C8 

 
10 10

1 2C . C .8! 9y
9x 9 10!





 = 10! 45

9 10!



 = 5 

 
 

 

SECTION – 3 : (Maximum Marks : 18) 
 

 This section contains SIX questions of matching type. 
 This section contains TWO tables (each having 3 columns and 4 rows). 
 Based on each table, there are THREE questions 
 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE  of these four options is correct.  
 For each question, darken the bubble corresponding to the correct option in the ORS.  
 For each question, marks will be awarded in one of the following categories : 
 Full Marks  :  +3  If only the bubble corresponding to the correct option is darkened. 
 Zero Marks  :   0  If none of the bubbles is darkened.  
 Negative Marks : –1  In all other cases. 

[kaM  3 : (vf/kdre vad : 18) 

 bl [kaM esa lqesy izdkj ds N% iz'u gSaA 

 bl [kaM esa nks Vscy gSa ›¼izR;sd Vscy esa 3 dkWye vkSj 4 iafDr;ka gSa½ 
 izR;sd Vscy ij vk/kkfjr rhu iz'u gSaA 
 izR;sd iz'u esa pkj fodYi (A), (B), (C) rFkk (D) gSaA ftuesa dsoy ,d fodYi lgh gSA 

 izR;sd iz'u ds fy, vks-vkj-,l- ij lgh mÙkj fodYi ds vuq:i cqycqys dks dkyk djsaA  
 izR;sd iz'u ds fy, vad fuEufyf[kr ifjfLFkfr;ksa esa ls fdlh ,d ds vuqlkj fn;s tk;saxs % 
 iw.kZ vad : +3 ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k gSA 
 'kwU; vad :   0 ;fn fdlh Hkh cqycqys dks dkyk ugha fd;k gSA 

 _.k vad : –1 vU; lHkh ifjfLFkr;ksa esaA 
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 Answer Q.49, Q.50 and Q.51 by appropriately matching the information given in the three 
columns of the following table. 
 

Columns 1, 2 and 3 contain conics, equations of tangents to the conics and points of contact, 
repectively. 

Column-1 Column-2 Column-3 

(I) x2 + y2 = a2 (i) my = m2 x + a (P) 2
a 2a,

m m
 
 
 

 

(II) x2 + a2y2 = a2 (ii) y = mx + a 2m 1  (Q) 
2 2

ma a,
m 1 m 1

 
    

 

(III) y2 = 4ax (iii) y = mx + 2 2a m 1  (R) 
2

2 2 2 2

a m 1,
a m 1 a m 1

 
    

 

(IV) x2 – a2y2 = a2 (iv) y = mx + 2 2a m 1  (S) 
2

2 2 2 2

a m 1,
a m 1 a m 1

  
    

 

 
uhps nh x;h Vscy ds rhu d¡kyeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj izJksa 49, 50 ,oa 51 ds mÙkj 

nhft;sA  
dkWye 1, 2 rFkk 3 esa Øe'k% dkWfud (conic) ij Li'kZjs[kk (tangent) dk lehdj.k rFkk Li'kZfcUnq                   
(point of contact) fn;s x;s gSA  

dkWye 1 dkWye  2 dkWye 3 

(I) x2 + y2 = a2 (i) my = m2 x + a (P) 2
a 2a,

m m
 
 
 

 

(II) x2 + a2y2 = a2 (ii) y = mx + a 2m 1  (Q) 
2 2

ma a,
m 1 m 1

 
    

 

(III) y2 = 4ax (iii) y = mx + 2 2a m 1  (R) 
2

2 2 2 2

a m 1,
a m 1 a m 1

 
    

 

(IV) x2 – a2y2 = a2 (iv) y = mx + 2 2a m 1  (S) 
2

2 2 2 2

a m 1,
a m 1 a m 1

  
    

 

 

49. For a = 2 , if a tangent is drawn to a suitable conic (Column 1) at the point of contact (–1, 1), then 
which of the following options is the only CORRECT combination for obtaining its equation ? 

 a = 2 ds fy;s mi;qDr dkWfud (dkWye 1) ij ,d Li'kZjs[kk [khph tkrh gS ftldk Li'kZfcUnq (–1, 1), rc fuEu esa ls 

dkSu lk fodYi bl Li'kZjs[kk dk lehdj.k izkIr djus dk dsoy lgh la;kstu gS? 
 (A) (I) (ii) (Q)  (B) (I) (i) (P)  (C) (III) (i) (P)  (D) (II) (ii) (Q) 
Ans. (A)          

Sol. For a = 2 , the equation of the circle is : x2 + y2 = 2 

  Equation of tangent at (–1, 1) is:  –x + y = 2   

Point of contact: 


















1m

a,
1m

ma
22

  








 

2
2,

2
2

 (–1, 1)  
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Hindi a = 2  ds fy, o`Ùk dk lehdj.k: x2 + y2 = 2 

   (–1, 1) ij Li'kZ js[kk dk lehdj.k  –x + y = 2   

Li'kZ fcUnq 


















1m

a,
1m

ma
22

  








 

2
2,

2
2

 (–1, 1)  

50. The tangent to a suitable conic (Column 1) at 13,
2

 
 
 

is found to be 3 x + 2y = 4, then which of the 

following options is the only CORRECT combination? 

 ;fn mi;qDr dkWfud (dkWye 1) ds fcUnq 13,
2

 
 
 

ij Li'kZjs[kk 3 x + 2y = 4 gS] rc fuEu esa ls dkSu lk fodYi 

dsoy lgh la;kstu gS ? 
 (A) (IV) (iv) (S)  (B) (II) (iv) (R)  (C) (IV) (iii) (S)  (D) (II) (iii) (R) 
Ans. (B) 

Sol. (A)  x2 + y2 = 
4

13      

Equation of tangent at 







2
1,3 is : 

4
13

2
y3x  . 

option (A) is incorrect.   

 (B) Satisfying the point 







2
1,3 in the curve x2 + a2y2 = a2, we get 3 + 2

2
a

4
a

    

  3
4
a3 2

    a2 = 4  the conic is: x2 + 4y2 = 4 

   Equation of tangent at 







2
1,3 is:  4y2x3     

Hindi (A)  x2 + y2 = 
4

13      









2
1,3  ij Li'kZ js[kk dk lehdj.k

4
13

2
y3x  .  

 fodYi (A) vlR; gS

 (B)  oØ x2 + a2y2 = a2 
esa fcUnq 








2
1,3  j[kus ij  

3 + 2
2

a
4

a
     3

4
a3 2

    a2 = 4    oØ x2 + 4y2 = 4 gSA

   







2
1,3  ij Li'kZ js[kk  4y2x3     
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51. If a tangent to a suitable conic (Column 1) is found to be y = x + 8 and its point of contact is (8, 16), then 

which of the following options is the only CORRECT combination? 
 ;fn mi;qDr dkWfud (dkWye 1) ds Li'kZfcUnq (8, 16), ij Li'kZjs[kk y = x + 8 gS] rc fuEu esa ls dkSu lk fodYi 

dsoy lgh la;kstu gS ? 
 (A) (III ) (i) (P)  (B) (I) (ii) (Q)  (C) (II) (iv) (R)  (D) (III) (ii) (Q) 
Ans. (A) 
Sol. The equation of given tangent is: y = x + 8 

 Satisfying the point  16,8  in the curve y2 = 4ax we get, a = 8. 

 Now comparing the given tangent with the general tangent to the parabola, y = mx + 
m
a , 

we get m = 1. 

Point of contact is 







m
a2,

m
a

2  (8, 16)  

Hindi : nh xbZ Li'kZ js[kk dk lehdj.k y = x + 8  

 oØ y2 = 4ax esa fcUnq  16,8  j[kus ij a = 8. 

 vc nh xbZ Li'kZ js[kk dh rqyuk ijoy; dh O;kid Li'kZ js[kky = mx + 
m
a  ls djus ij 

m = 1. 

Li'kZ fcUnq 







m
a2,

m
a

2  (8, 16)  

 Answer Q.52, Q.53 and Q.54 by appropriately matching the information given in the three 
columns of the following table. 

  
Let f(x) = x + logex – xlogex, x  (0, ) 
    Column1 contains information about zeros of f(x), f(x) and f(x). 
    Column2 contains information about the limiting behavior of f(x), f(x) and f(x) at infinity. 
    Column3 contains information about increasing/decreasing nature of f(x) and f(x). 
Column-1          Column-2           Column-3 
() f(x) = 0 for some x  (1, e2) (i) limxf(x) = 0 (P) f is increasing in (0, 1) 
() f(x) = 0 for some x  (1, e) (ii) limxf(x) = –  (Q) f is decreasing in (e, e2) 
() f(x) = 0 for some x  (0, 1) (iii) limxf(x) = –  (R) f is increasing in (0, 1) 
(V) f(x) = 0 for some x  (1, e)   (iv) limxf(x) = 0 (S) f is decreasing in (e, e2) 
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uhps nh x;h Vscy ds rhu dk¡yeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj izJksa 52, 53 ,oa 54 ds mÙkj 

nhft;sA 
  

ekuk fd f(x) = x + logex – xlogex, x  (0, ) gSA 
    dkWye 1 es f(x), f(x) ,oe~ f(x) ds 'kwU;ksa dh lwpuk nh xbZ gSaA 
    dkWye 2 es f(x), f(x) ,oe~ f(x) ds vuUr dh rjQ lhek ij O;ogkj (Iimiting behavior at infinity)      
    dh lwpuk nh xbZ gSA 
    dkWye 3 es f(x) ,oe~ f(x) ds o/kZeku@âkleku (increasing/decreasing) gksus dh izd`fr (nature) 
      dh lwpuk nh xbZ gSA 

dkWye 1 dkWye  2 dkWye  3 
() f(x) = 0 fdlh x  (1, e2) ds fy;s (i) limxf(x) = 0 (P) f  (0, 1) o/kZeku gS 
() f(x) = 0 fdlh x  (1, e) ds fy;s (ii) limxf(x) = –  (Q) f es (e, e2) âkleku gS 
() f(x) = 0 fdlh x  (0, 1) ds fy;s (iii) limxf(x) = –  (R) f esa (0, 1) o/kZeku gS 
(V) f(x) = 0 fdlh x  (1, e) ds fy;s  (iv) limxf(x) = 0 (S) fesa (e, e2) âkleku gS 

 
52. Which of the following options is the only INCORRECT combination? 
 fuEu es ls dkSu lk fodYi dsoy xyr la’;kstu (only INCORRECT combination) gS? 
 (A) () (iii) (P)  (B) () (iv) (Q)  (C) () (iii) (P)  (D) () (i) (R) 
 
53. Which of the following options is the only CORRECT combination? 
 fuEu esa ls dkSu lk fodYi dsoy lgh la;kstu gS ? 
 (A) () (ii) (R)  (B) () (iv) (P)  (C) () (iii) (S)  (D) (V) (i) (S) 
 
54. Which of the following options is the only CORRECT combination? 
 fuEu esa ls dkSu lk fodYi dsoy lgh la;kstu gS ? 
 (A) () (iii) (R)  (B) (V) (iv) (S)  (C) () (ii) (Q)  (D) () (i) (P) 
Ans. 52 . (D) 53.  (C) 54. (C)     

Sol. f(x) = x + nx – xnx 

 f '(x) = 
x
11 nx – x 








x
1 = 

x
1  –nx 

 f "(x) = 0
x
1

x
1
2  x (0, )  

 f'(x) is strictly decreasing function for x(0, ) 

 
















)x('fLim

)x('fLim

0x

x   f'(x) = 0 has only one real root in (0, ) 

 f '(1) = 1 > 0 

 f '(e) = 01
e
1

  

 f '(x) = 0 has one root in (1, e) 
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 Let f'() = 0, where (1, e) 

  

 + + – – 
1 e   

 f(x) is increasing in () and decreasing in (, )  
 f(1) = 1  and f(e2) = e2 + 2 – 2e2 = 2 – e2 < 0 
 f(x) = 0 has one root in (1, e2) 
 From column 1 : I and II are correct. 
 From column 2 : ii, iii, and iv  are correct. 
 From column 3 : P, Q, S are correct  
 
Hindi : f(x) = x + nx – xnx 

 f '(x) = 
x
11 nx – x 








x
1 = 

x
1  –nx 

 f "(x) = 0
x
1

x
1
2  x (0, )  

 f'(x) , x(0, ) esa fujUrj àkleku gS 

 
















)x('fLim

)x('fLim

0x

x  f'(x) = 0 dk dsoy ,d okLrfod ewy (0, ) esa gS 

 f '(1) = 1 > 0 

 f '(e) = 01
e
1

  

 f '(x) = 0 dk ,d ewy (1, e) esa gSA  

ekuk f'() = 0, tgk¡ (1, e) 

  

 + + – – 
1 e   

 f(x), () esa o/kZeku rFkk (, ) esa àkleku 

 f(1) = 1  vkSj f(e2) = e2 + 2 – 2e2 = 2 – e2 < 0 

f(x) = 0 dk ,d ewy (1, e2) esa gSA  

 LrEHk 1  ls : I vkSj II lR; gSA  

 LrEHk 2 : ii, iii, rFkk iv lR; gSA  

 LrEHkk 3 : P, Q, S lR; gSA  
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DARKENING THE BUBBLES ON THE ORS : (ORS ij cqycqyksa dks dkyk djus dh fof/k) 

15. Use a BLACK BALL POINT to darken the bubbles on the ORS. ORS ds cqycqyksa dks BLACK BALL POINT isu ls dkyk djsaA 

16. Darken the bubble   COMPLETELY.  cqycqys   dks iw.kZ :i ls dkyk djsaA 

17. The correct way of darkening a bubble is as:    cqycqys dks dkyk djus dk mi;qDr rjhdk gS :    
18. The ORS is machine-gradable. Ensure that the bubbles are darkened in the correct way. 
 ORS e'khu&tkaP; gSA lqfuf'pr djsa dh cqycqys lgh fof/k ls dkys fd;s x;sa gSaA 
19. Darken the bubbles ONLY IF you are sure of the answer. There is NO WAY to erase or "un-darken" a darkened bubble. 
 cqycqys dks rHkh dkyk djsa tc vki mÙkj ds ckjsa esa fuf'pr gksA dksys fd, gq, cqycqys dks feVkus vFkok lkQ djus dk 

dksbZ rjhdk ugha gSA 
 
QUESTION PAPER FORMAT AND MARKING SCHEME : 
20. The questions paper has three parts : Physics, Chemistry and Mathematics.  
 bl iz'u&i=k esa rhu Hkkx gSa% HkkSfrd foKku] jlk;u foKku vkSj xf.kr] A  

21. Each part has three sections as detailed in the following table : 
 gj Hkkx esa rhu [kaM gSaA iz'u i=k dk izk:i vkSj vadu ;kstuk % 

Full Marks
i w. k Z v ad

Partial Marks
vk af' kd v ad

Zero Marks
' k wU; v ad

Negative 
Marks

_.k v ad

1

One or 
More 

Correct 
Option(s)

(,dy ;k ,d 

ls vf/kd lg h 

fodYi)

7

.+4
If only the bubble(s) 
corresponding to all 
the correct option(s) 

is(are) darkened
(;fn flQZ lg h 

fodYi@fodYiksa ds 

vuq:i cqycqys@cqycqyksa 

dks dkyk fd;k g S)

.+1
For darkening a bubble 
corresponding to each 

correct option, provided NO 
incorrect option is 

darkened
(izR;sd lgh fodYi ds vuq:i 

cqycqys dks dkyk djus ij] ;fn 

dksbZ xyr fodYi dkyk ugha 

fd;k g S)

0
If none of 

the bubbles 
is darkened
(;fn fdlh Hkh 

cqycqys dks 

dkyk ugha 

fd;k g S)

–2
In all other 

cases
(vU; lHkh 

ifjfLFkfr;ksa 

esa)

28

2

Single digit 
Integer (0-9)
(,dy vadh; 

iw.kkZad (0-9))

5

.+3
If only the bubbles 

corresponding to the 
correct answer is 

darkened
(;fn flQZ lg h mÙkj 

ds vuq:i cqycqys dks 

dkyk fd;k g S)

–

0
In all other 

cases
(vU; lHkh 

ifjfLFkfr;ksa 

esa)

– 15

3

Single 
Correct 
Option

(,dy lgh 

fodYi)

6

.+3
If only the bubbles 

corresponding to the 
correct option is 

darkened
(;fn flQZ lkjs lgh 

fodYi ds vuq:i 

cqycqys dks dkyk fd;k 

g S)

–

0
If none of 

the bubbles 
is darkened
(;fn fdlh Hkh 

cqycqys dks 

dkyk ugha 

fd;k g S)

–1
In all other 

cases
(vU; lHkh 

ifjfLFkfr;ksa 

esa)

18

No. of 
Ques.
i z'uksa 

dh 

l a[;k

Ques. Type
i z'u dk 

i zdkj

Section
[kaM

Maximum 
Marks of 

the Section
[kaM  esa 

vf/kdre 

vad

Category-wise Marks for Each Ques.
oxkZu qlkj i zR; sd i z'u d s v ad
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