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Bihar Mathematical Society 

TSTM (Olympiad) 2021 (Class-12)  

Full Marks:- 100            Time:  
 

 
 Hours 

Answer all questions. All questions carry equal marks. 

1. Let   be a positive integer and define f(n)=          . Find polynomial  ( ) and  ( ) such 

that  (   )   ( )   ( )   ( ) (   ) for all     

Ekku fy;k fd   ,d /k.kkRed iw.kkZa la[;k gS  ( )               ifjHkkf’kr gS A ;fn  (   )   ( )  

 ( )   ( ) (   )]     gk  rk  cg in  ( )vkSj  ( ) eku fudkysaA 

(a)  ( )     ,   ( )   –  

(b)  ( )   – ,    ( )      

(c)  ( )  –  –  ,   ( )      

(d)  ( )     ,   ( )  – –   

2.  If  ( ) is defined as   (    )    and is differentiable on (    ). It is given that  

        ( )         ( .
 

 
/) and  ( )    

     Find the value of       .
 

 
(   )      .

 

 
/   /, given that |     .

 

 
/|   

 

 
 

;fn Qyu  ( )ifjHkkf’kr    (    )    gS rFkk (    ) ij vodyu gSA  ;fn   ( )         ( .
 

 
/) vkSj 

 ( )  0 gS vkSj |     .
 

 
/|   

 

 
 rks 

      .
 

 
(   )      .

 

 
/   / dk eku Kkr djsaA  

(a)   
 

 
    (b)    

 

 
   (c)      

 

 
    (d)    

 

 
   

3. Let  .
   

 
/  

 ( )  ( )

 
,                 ( ) exists and equal –1 and  ( )     then  find  ( ). 

eku fy;k  .
   

 
/  

 ( )  ( )

 
]          ] ;fn   ( ) ifjHkkf’kr rFkk bldk eku –1 vkSj  ( )    rks 

 ( ) dk eku Kkr djsa\ 

 (a) –1 (b) 1 (c) 0 (d) e  

4. ∫
  (   ) 

    

 

 
   equals 

∫
  (   ) 

    

 

 
   cjkcj gS 

 ( )         (b)     
  

 
 (c)   

  

 
 –    (d)    –
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5. If  ( )  {
, ( )-     .  

 

 
/  .

 

 
  /

         
 

 

 

     Where , - denotes the greatest integer function and 

     ( )  
 (          ) |(          )|

 (          ) |(          )|
,     then 

;fn  ( )  {
, ( )-     .  

 

 
/  .

 

 
  /

         
 

 

 tgk¡ , - vf/kdre iw.kkZad Qyu gSa vkSj 

 ( )  
 (          ) |(          )|

 (          ) |(          )|
]      rks 

(a)  ( ) is continuous and differentiable at   
 

 
 when        

   ( ) lrr  kSj   d u   
 

 
  tgk¡       gS 

     (b)     ( ) is continuous and differentiable at   
 

 
 when     

   ( ) lrr  kSj   d u   
 

 
  tgk¡     gS 

     (c)     ( ) is continuous but not differentiable at   
 

 
 when       

  ( ) lrr gS ij    d u   
 

 
  tgk¡        ugha  

(d)  ( ) is continuous and not differentiable at   
 

 
 when      

 ( ) lrr gS  kSj   d u    
 

 
 ij ugha gS  gk      

6. Let ∫
  ( ) ( )   ( ) ( )

( ( )  ( )√ ( )  ( )   ( )
   √      (√

 ( )  ( )

  ( )
)    

Where        and c is constant of integration ( ( )   )        the value of (       ) is 

;fn ∫
  ( ) ( )   ( ) ( )

( ( )  ( )√ ( )  ( )   ( )
   √      (√

 ( )  ( )

  ( )
)    

tgk¡         vkSj c fLFkjkad ,oa lekdyu ( ( )   ) gks rks (       ) eku gS&  

(a) 6 (b)  8 (c)  10 (d)  12 

7. Find a function        continuous in ,   ) and positive in (0,  ) satisfying   ( )    and 
 

 
∫   ( )   

 

 
(∫  ( )  

 

 
)
  

 
. 

;fn       lrr ,   ) vkSj /kukRed (   ) dks  ( )    rFkk 
 

 
∫   ( )   

 

 
(∫  ( )  

 

 
)
  

 
dk  lar ’V 

djrk gks rks Qyu dk eku Kkr djsa \ 

(a)    ( )     √  

(b)   ( )     √  

(c)   ( )       √  
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(d)   ( )       √  

8. If  ( )       ∫ (          ) ( )    
 

 

 
 

 

 then  ( ) may be equal to 

.
  

 
     

 

 
    /                           quality which equal to  

;fn  ( )       ∫ (          ) ( )    
 

 

 
 

 

 rc  ( ) dk eku .
  

 
     

 

 
    / d  cjkcj gks rks   

eku gksxkA 

(a) 0 (b)   1  (c)  2 (d)  3 

9. Consider two lines          and          and a moving point  (   )  Let  (    )     

     represents the distance of a point     from the line   . If the point     moves in certain region     

such that    (    )   (    )     Find the area of the region   

eku fy;k fd nks lehdj.k          rFkk          gS vkSj  (   ) fc n  d  lkFk  k e jgk gSA  

;fn  (    )         gS vkSj js[kk    ls fcUnq   dh nwjh js[kkafdr djrk gSA ;fn fcUnq   fuf”pr {k =   esa bl çdkj 

?kqerk gks fd    (    )   (    )    gS rks {ks=   dk {ks=Qy Kkr djs\ 

(a)  6 (b)   12  (c)  24 (d)  48   

10. Let  ( )     2           
 

√ 
3       ,  

 

 
-. Then area bounded by         ( ) and  -axis is 

eku fy;k fd  ( )     2           
 

√ 
3       ,  

 

 
- gks rks    ( ) vkSj  –v{k ds chp dk {ks=Qy Kkr 

djsa\ 

(a)       .
 

 
/  

 

 √ 
 

(b)       .
 

√ 
/  

 

  √ 
 

(c)      .
 

 
/  

 

  √ 
 

(d)     .
 

√ 
/  

 

 √ 
 

11. If the area enclosed by the curves        |    | and   (     |    | )  where         

is 
         

 
 where           then the value of        ) is equal to  

;fn nks oØ        |    | vkSj   (     |    | ) ds chp dk {ks=Qy 
         

 
 tgk¡        vkSj 

            gks rks         dk eku gS& 

(a) 6 (b)  9  (c)  12  (d)   15  

12. If the velocity of flow of water through a small hole is    √            g is the gravitational 

acceleration and   is the height of water level from the hole. Find the time required to empty   tank 

having the shape of a right circular cone of base radius a and height   filled completely with water 

and having a hole area    in the base. 
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;fn ,d NksVs ls Nsn ds ek/;e ls ikuh ds çokg dk osx    √    gS] tgka g xq#Rokd"kZ.k Roj.k gS vkSj y fNæ ls ty 

Lrj dh ÅapkbZ gSA vk/kkj f=T;k   vkSj ÅapkbZ   ds ledks.k xksykdkj 'kadq ds vkdkj okys VSad dks [kkyh djus ds fy, 

vko';d le; dks Kkr djsa ;fn VSad iwjh rjg ls ikuh ls Hkjk gqvk gks vkSj vk/kkj dk {ks=    gksA 

(a)     
    

  
 (b)      

    

  
 (c)      

   √ 

  
 (d)     

   √ 

  
 

 

 

13. For what value of a does equation 
     

        
 

      

(            )    
 possess solution? 

  ds fdl eku ds fy, lehdj.k 
     

        
 

      

(            )    
 dk gy j[krk gS\ 

(a)    .   
 

 
/ 

(b)    .   
 

 
/  *  + 

(c)    .   
 

 
/  2   

 

 
3 

(d)    .   
 

 
/  2    

 

 
3 

14. Obtain the integral values of   for which the following system of equations possesses real 

solutions:        (      )  
   

 
 and       (      )  

  

  
. The solution is 

  dk eku Kkr djs ;fn        (      )  
   

 
 rFkk       (      )  

  

  
  k rf d lehdj k gS rks gy 

fudkys\ 

(a)     ,      
  

 
 and      

(b)     ,      
 

 
 and      

(c)     ,      
 

 
 and      

(d)     ,      
  

 
 and      

15. Find the value of a for which the inequality   |   |     is satisfied by at least one negative 

   

  d  fdl eku d      lehdj k   |   |    
 dk    dk de ls de ,d   kk ed eku   dk   

lar  V djrk gS    

(a)  . 
  

 
  /  (b)   . 

  

 
  /     (c)     . 

  

 
  / (d)  . 

  

 
  / 

16. There are two sets of parallel lines, their equations being                 ;             

and                           (   ) where   is a given constant. The no. of squares 

formed by the lines is  

nks lkekukUrj js[kkvksa ds leqPp;                ]             vkSj                    

       (   ) gS tgk¡   ,d fLFkjkad fn;k gqvk gSA js[kk ds }kjk cuk, fdrus oxZ gS&  
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(a)  
 

 
 (   )(      ) 

(b)  
 

 
 (   )(      ) 

(c)  
 

 
 (   )(      ) 

(d)  
 

 
 (   )(      ) 

17. If      and     ,   then find the digit at unit place is the number 

      ;fn     vkSj     rks bdkbZ LFkku ij vkus okys vad fudkys\   

∑  

   

   

    
 

(a) 0  (b)  2 (c)   4 (d)   8 

18. Let   be the sum of all possible determinants of order   having       and   as their elements. 

Then find the common root   of the equations 

      ,   -    

      ,   -    

      ,    -    

Such that  >S, where         and         ∑
 

√     
  
    where , -    

(a)       (b)       (c)           (d)      

19. If          the value of (        ) 0
 

(   ) 
 

 

(   ) 
 

 

(   ) 
1 will be 

 ;fn          gks rks (        ) 0
 

(   ) 
 

 

(   ) 
 

 

(   ) 
1 dk eku gksxk\ 

(a) greater than or equal to 
 

 
 (
 

 
  ls cM+k vkSj cjkcj½ 

   (b) less than or equal to 
 

 
(
 

 
  l   k Vk  kSj cjkcj) 

(c) greater than or equal to 
 

 
 (

 

 
  l  c  k  kSj cjkcj) 

(d)  less than or equal to 
 

 
 (

 

 
  l   k Vk  kSj cjkcj) 

20. Two sides of a triangle have the joint equation  

                  . 

The third side, which is variable, always passes through the point (     )  Find the range of values 

of the slope of the third side, so that the origin is an interior point of the triangle. 

fdlh f=Hkqt ds nks Hkqtkvksa dk lehdj.k                   ] gS rFkk rhljh Hkqtk fcUnq (     ) ls 

xqtjrh gSA rks rhljh Hkqtk ds <+ky dk ijkl Kkr  djsa ;fn mls ewyfcUnq f=Hkqt ds vUnj gks\ 

(a)  .
 

 
  /  (b)   .    

 

 
/  (c)    (    ) (d)   .   

 

 
/ 


