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TNUSRB – SI (IMPORTANT FORMULA AND ONE LINER QUESTIONS) 
 

 

¶áT|ï^ óÝ]«ºï^  
1. Äm«D 

                 D          a         C 

    
 

        
 

                                                                                                          a                           a 

                                                           

 

                      A  a B 
  

2. ØÄËkïD           D            l        C 

                  

                    b                  b 

           

                      A  l         B 

 

 

3. kâ¦D            

              

  

 

           

4. xÂ¼ïVðD                                                                A   

  

   

   
                         

                                        

                                                           B            b            C 

5. ØÄº¼ïVð xÂ¼ïVðD                         A 

        

                                                                                  ¨]ìÃÂïD        ïìðD 

           

                                                                  h 

     

               B   ¶|Ý>ÃÂïD     C 
                            

                     

 Äm«Ý][ Ã«©Ãá¡ =  a
2 

  
Äm«Ý][ ·uÅá¡  =  4a 

  Jçésâ¦ ¶á¡  = �√� 

ØÄËkïÝ][ Ã«©Ãá¡ = 
  
l × � 

ØÄËkïÝ][ ·uÅá¡ = 2 × (� + �) 
ØÄËkïÝ][ Jçésâ¦D   
 = √�� + ��

 

       r 

      . 

kâ¦Ý][ Ã«©Ãá¡ = �
�Ä. ¶ézï^ 

kâ¦Ý][ ·uÅá¡ =  2�r ¶ézï^ 

   h 
xÂ¼ïVðÝ][ Ã«©Ãá¡ = 

�
� × � × � 

xÂ¼ïVðÝ][ ·uÅá¡ = AB + BC + CA 

ØÄº¼ïVð xÂ¼ïVðÝ][ Ã«©Ãá¡ = 
�
� × � × � 

ØÄº¼ïVð xÂ¼ïVðÝ][ ·uÅá¡ =  

(¶½©ÃÂïD + cB«D + ïìðD) 
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6. åVuï«D:                             

               C                                                                                                   

                                                                                D 

                                                             h2 

                            h1  

                                                                                  

                                                                                                                  

                                                                                                      A                               B 

7. Öçðï«D                                D           b   C 

 

          

                                                                                                     a                                 a  

 

                                      
                 A    b             B 
 

8. ÄökïD 

                    D          b      C 

 

                                                                   a                          h          b                                             

 

 

                                                                                             A           a       B 

9. ÄVFÄm«D          D 

                         a                         a                                                                                                                              
 
             d1  

 
                     A       C 
                              d2          

                a                a 
 

   
          B 

10. ¶ç«kâ¦D: 
 

 

 

 

 

 

 

 

 

 

åVuï«Ý][ Ã«©Ãá¡ = 
�
� × 
 × (�� + ��) 

åVuï«Ý][ ·uÅá¡  = AB + BC + CD + DA 

Öçðï«Ý][ Ã«©Ãá¡  = b × �  

Öçðï«Ý][ ·uÅá¡ = 2× (� + �) 

 

h 

Ã«©Ãá¡ = 
�
� × � × (� + �) 

·uÅá¡ = AB + BC + CD + DA 

 

d1, d2 gþBª Jçésâ¦ºï^ ¨M_  

ÄVFÄm«Ý][ = 
�
� × �� × �� 

ÄVFÄm«Ý][ ·uÅá¡ = 4a 
 

¶ç«kâ¦Ý][ Ã«©Ãá¡ = 
�
�

�  Ä. ¶ézï^ 

¶ç«kâ¦Ý][ ·uÅá¡ =  (� +2)r ¶ézï^ 
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11. ïV_kâ¦D 
 

  

 

 

 
 

còçá: 

 

 

 
 

12. ¼åìkâ¦ ]õ\ còçá: 

 
   

 

 

 

 

13. ¼åìkâ¦ c^C¦uÅ còçá : 
 

 

 

 

 

14. ¼åìkâ¦ ]õ\Â íDA            
                 

 

 

                                                                                           

15. ]õ\Â¼ïVáD: 
  

 

 

 

 

 

ïV_kâ¦Ý][ Ã«©Ãá¡ = 
�
�

�  Ä. ¶ézï^  

ïV_kâ¦Ý][ ·uÅá¡ = ��
� + �� 
 ¶ézï^ 

 

¼åìkâ¦ ]õ\ còçál[ kçáÃ«©A   = 2�
� 

¼åìkâ¦ ]õ\ còçál[ Ø\VÝ>© AÅ©Ã«©A =kçáÃ«©A+ÖòÃÂï kâ¦Ã«©A 

¼åìkâ¦ ]õ\ còçál[ Ø\VÝ>© AÅ©Ã«©A = 2�
� + ��
�(or) 

       2�
(� + 
) 

          h 

 

        r 

¼åìkâ¦ c^C¦uÅ còçál[ kçáÃ«©A = ���(� + 
) 
¼åìkâ¦ c^C¦uÅ còçál[ Ø\VÝ>© AÅ©Ã«©A = ��(� + 
)(� − 
 + �) 
¼åìkâ¦ c^C¦uÅ còçál[ ïª ¶á¡  = ��(� + 
)(� − 
) 

¼åìkâ¦ ]õ\Â íD¸[ kçáÃ«©A = �
� 
¼åìkâ¦ ]õ\Â íD¸[ Ø\VÝ>©AÅ©Ã«©A = �
(� + 
)                          

¼åìkâ¦ ]õ\Â íD¸[ ïª ¶á¡ = 
�
� �
�� 

]õ\Â¼ïVáÝ][ kçáÃ«©A = ��
� 
]õ\Â¼ïVáÝ][ ïª ¶á¡ = 

�
� �
� 

¼ïVáÝ][ Ø\VÝ>Ã«©A   = ��
� 
 

        r 

còçál[ ïª¶á¡   = �
�� 
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16. c^C¦uÅ ¼ïVáD: 
 

 

 
 

17. ]õ\ ¶ç«Â¼ïVáD 
 

 

 

 

 

18. ïªß ØÄËkïD  
 

 

                                      
 

h 
 
                                   b 

                                                       l 
 

 

 

19. ïª Äm«D 

      l = b = h 

             

                        h 

             

               

                      b          

         
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

       R 

        r c^C¦uÅ ¼ïVáÝ][ ïª ¶á¡ = 
�
� �(�� − 
�) 

            

           r ]õ\ ¶ç«Â¼ïVáÝ][ kçáÃ«©A  = 2��� 
]õ\ ¶ç«Â¼ïVáÝ]ª Ø\VÝ> AÅ©Ã«©A = ��
� 
]õ\ ¶ç«Â¼ïVáÝ][ ïª ¶á¡ = 

�
� �
� 

 

              ïª ¶á¡  = ( l× � × � ) 

       Ø\VÝ>© Ã«©Ãá¡  = �(�� + �� + ��) 
            Jçésâ¦D  = √�� + �� + �� 

 Îò ¶çÅl[ åV[z ·ku¤[ Ã«©Ãá¡ ¶_ém  

 ÃÂï©Ã«©A  = ��(� + �)Ä.¶. 

 

ïª ¶á¡ = a
3 

;       l= √ïª ¶á¡�    

Ø\VÝ>© Ã«©Ãá¡ =  6a
2
 Ä.¶. 

Jçésâ¦D  d = a √�  
ÃÂï©Ã«©A = 4 a

2
 Ä.¶. 

¶áT|ïçá© Ãu¤ xÂþB\Vª z¤©Aï^: 

 Îò xÂ¼ïVðÝ][ J[® ¼ïVðºï¹[ í|>_ 180° gzD. 

 kâ¦ ç\BÝ][ ka¼B ØÄ_KD åVõ sâ¦D ¨ª©Ã|D.  

 kâ¦Ý][ ç\BÂ ¼ïVðD 360 ° gzD. 

 ¶ç«kâ¦Ý][ ç\BÂ ¼ïVðD 180° 

 ïV_ kâ¦Ý][ ç\BÂ ¼ïVðD 90° gzD. 
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Wïµ>ï¡   

 Îò c®]BVª WïµßEl[ Wïµ>ï¡  =  1 

 Îò c®]BuÅ WïµßEl[ Wïµ>ï¡  =  0 

åVðBD: 
Îò åVðBÝç> ·õ|D ¼ÃVm þç¦ÂzD kVF©Aï¹[ ¨õèÂçï 2.  

Öò åVðBºïçá ·õ|D ¼ÃVm þç¦ÂzD kVF©Aï¹[ ¨õèÂçï 4.  

J[® åVðBºïçá ·õ|D ¼ÃVm þç¦ÂzD kVF©Aï¹[ ¨õèÂçï 8. 
 

Ãïç¦: 

Îò Ãïç¦l[ ÃÂïºï^ 6.  

Öò Ãïç¦ïçá còâ¦©Ã|D ¼ÃVm þç¦ÂzD ÃÂïºï^ 36. 
 

æâ|Âïâ|: 

 Ø\VÝ> æâ|ï^ n(S) = 52 

 ïò©A WÅßæâ|ï^ = 26: 

 ü¼Ã| (Spade) = 13,  Âákì (Clever) = 13,  

 Ek©A WÅß æâ|ï^ = 26: 

 ÇVìâ (Heart) = 13,  ç¦\õâ (Diamond) = 13 

 Ã¦D (Picture) ¶âç¦ï^ =  (J, Q, K) = 3 $ 4 = 12 
 ¨õ (Numbers) ¶âç¦ï^ = (2, 3, ....10) = 9 $ 4 = 36 

 ALPHABET ¶âç¦ï^ =  (A,J, Q, K) = 4 $ 4 = 16 
Øåâ¦Võ½_ 

 Îò Øåâ¦Võ½_ (Leap Year) 53 Øk^¹Âþwç\ï^ kòk>uïVª Wïµ>ï¡? =  �� 
 Îò Øåâ¦Võ½_ (Leap Year) 53 Øk^¹Âþwç\ï^ ¶_ém 53 ÄMÂþwç\ï^  

  kòk>uïVª Wïµ>ï¡? = �
� 

 Îò Øåâ¦Võ½_ (Leap Year) 53 Øk^¹Âþwç\ï^ \u®D  53 ÄMÂþwç\ï^  

  kòk>uïVª Wïµ>ï¡? = 
�
� 

 Îò Øåâ¦Võ½_ (Leap Year) 52 Øk^¹Âþwç\ï^ kòk>uïVª Wïµ>ï¡? =   �
� 

ÄV>V«ð kò¦D 

 Îò ÄV>V«ð kò¦\Vªm 53 Øk^¹Âþwç\ï^ kòk>uïVª Wïµ>ï¡? =  �� 
 Îò ÄV>V«ð kò¦\Vªm 53 Øk^¹Âþwç\ï^ ¶_ém 53 ÄMÂþwç\ï^  

ØïVõ½ò©Ã>uïVª Wïµ>ï¡ = 
�
� 

 Îò ÄV>V«ð kò¦\Vªm 53 Øk^¹Âþwç\ï^ \u®D  53 ÄMÂþwç\ï^  

ØïVõ½ò©Ã>uïVª Wïµ>ï¡ = 0 

 Îò ÄV>V«ð kò¦\Vªm 52 Øk^¹Âþwç\ï^ kòk>uïVª Wïµ>ï¡ = 
�
� 
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A^¹lB_   
 

 °®köçÄ ¶_ém ÖÅºz köçÄl_ ¶ç\Âï©Ãâ¦ Îò Ø>Vz]l[ å|s_ ¶ç\B© ØÃuÅ  
   \]©A Öç¦Wçé gzD.  

 

 Îò >MÝ Ø>Vz]l_ ¨Í> \]©ÃVªm tï¡D ¶]ï xçÅ Ö¦D ØÃu¤òÂþ[Å¼>V ¶m¼k  
  xï| gzD. 
 

 Tß· = *©ØÃò \]©A - *ßE® \]©A  � =  L – S   

 Tß·Â Øï¿  = 
� –  
�!            

 ]â¦ séÂïD " =  #∑ %²
'  −  �∑ %

' � ²  
 x>_ ÖB_ ¨õï¹[ ]â¦séÂïD σ #'�(�

��  

 ]â¦séÂïÝ][ kìÂï\Vªm séÂï kìÂïÂ Ä«VÄö ¶_ém Ã«kuÃ½ ¨ª©Ã|D. 

 \V®Ãâ|ÂØï¿ C.V. = 
"
)* × �++ 

 
 

 ØÃòÂzß Ä«VÄö = √�� = √� × �� = √��� = �� 
 

 x>_ n ÖB_ ¨õï¹[ ]â¦ séÂïD = #'�( �
��  

 ïV_\Vª séÂïD  =  
,�(,�

�    
 ïV_\Vª séÂï Øï¿=  

,�(,�
,�!�   

 ÎËØkVò \]©A¦ÐD Î¼« ¨õçð íâ|D ¼ÃV¼>V ¶_ém ïaÂzD ¼ÃV¼>V 
 ]â¦séÂïD\VÅVm. 
 Îò A^¹ sk«Ý][ ]â¦séÂïD 1.6 ¨M_ ¶>[ séÂï kìÂïß Ä«VÄö 
 

 ]â¦séÂïD  = 1.6 , séÂï kìÂïßÄ«VÄö= (�. �)�   = 2.56 
 Îò A^¹ sk«Ý][ séÂï kìÂïß Ä«VÄö 2.56, ¨M_ ¶>[ ]â¦séÂïD ïVõï. 

Îò A^¹ sk«Ý][ séÂï kìÂïßÄ«VÄö= √�. �� = √�. � × �. �  , ]â¦séÂïD = 1.6 
 xï|  = 3 Öç¦Wçé ¶á¡ - 2 Ä«VÄö 

 ç\B©A^¹   =  ¼\_ ¨_çé + ÿµ ¨_çé

�  
 

Ä«VÄö   
 

 

 

 Ä«VÄö = 
Ø\VÝ>D

¨õèÂçï
 

 x>_ n ÖB_ ¨õï¹[ Ä«VÄö = 
('!�)

�  

 ¶|Ý>|Ý> ¨õï¹[ Ä«VÄö = 
x>_ ¨õ + ïç¦E ¨õ

/  

 1-oòÍm n kç« c^á ÎuçÅ©Ãç¦ ¨õï¹[ Ä«VÄö  = 
ïç¦E ÎuçÅ©Ãç¦ ¨õ + 1

/  

 1-oòÍm n kç« c^á Ö«âç¦©Ãç¦ ¨õï¹[ Ä«VÄö = 
ïç¦E Ö«âç¦©Ãç¦ ¨õ + 2

/  

 x>_  n ÖB_ ¨õï¹[  séÂï kìÂïß Ä«VÄöçBÂ ïVõï. = 
'�( �

��  
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sþ>Ä\D  
 

 Öò sþ>ºï^ Ä\\Vª sþ>ºï^ ¨M_, ¶çk sþ>Ä\D gzD. 

 sþ>Ä\Ý]_ ~uØÅõï¹[ ØÃòÂzÝØ>Vçï = Öç¦ ¨õï¹[ ØÃòÂzÝØ>Vçï 

a : b : : c : d     (ad = bc) 

íâ|kâ½ óÝ]«ºï^  
 

\]©A ¶]ïöÝ>KD, zçÅ>KD :  
 
 
 

 

íâ| kâ½ ïðÂþ|>_ 

 gõ|Âz Îò xçÅ ïðÂþ¦_ 
 

 
 
 

 ¶ç«BVõ|Âz ÎòxçÅ ïðÂþ¦_ 
 
 
 

 ïV_ gõ|Âz ÎòxçÅ ïðÂþ¦_ 

 
 
 

 Îò z¤©¸â¦ Ø>VçïBVªm n₁ kò¦ºï¹_ 1 \¦ºïVï¡D n₂ kò¦ºï¹_ y  
\¦ºïVï¡D \V®þÅm ¨M_ 
 

 

 Îò z¤©¸â¦ Ø>VçïÂz 2 kò¦ºï¹_ R% kâ½ T>Ý]_ þç¦ÂzD >Mkâ½ SI ¨M_, 

 
         íâ| kâ½            

                                         
                   

>Mkâ½ÂzD íâ|kâ½ÂzD c^á sÝ]BVÄD 
 

 
 

 
 

 
 

 

 

 

 

¶]ïöÝ>_ A = P �� + 

�++�'

   zçÅ>_ A = P �� − 

�++�'

 

   Ö«õ| gõ|ï¹_ íâ| kâ½ÂzD >M kâ½ÂzD c^á sÝ]BVÄD = 7
�
�++�  (8�)7 � 


�++��
 

               J[® gõ|ï¹_ íâ| kâ½ÂzD >M kâ½ÂzD c^á sÝ]BVÄD = 
7
�(�++!
)

�++�  

 

íâ|ÝØ>Vçï = A = P �� + 

�++�'

;   íâ| kâ½ = A – P  

íâ|ÝØ>Vçï A = P 9� + �
� � 


�++�:�'
;  íâ| kâ½ = A – P  

íâ|ÝØ>Vçï A = P 9� + �
� � 


�++�:�'
;  íâ| kâ½ = A – P  

 

 
�

)'� = 
�

;'� 

 CI = SI �� +  �
�++� 
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>Mkâ½ óÝ]«ºï^  

1. S.I = 
=>�
�++ 2. r = 

�++ ?  .@
7 % '    3. A = P + S.I  4.  P  = 

�++ ?  .@
' % 
    5. n = 

�++ ?  .@
7 % 
  

 

 Îò z¤©¸â¦ Ø>VçïBVªm >Mkâ½ xçÅl_ T kò¦Ý]_ n \¦ºïVþÅm ¨M_, 

kâ½ T>D  

 
 

 >Mkâ½ xçÅl_, Îò z¤©¸â¦ Ø>VçïBVªm Îò z¤©¸â¦ kâ½ T>Ý]_ T₁ 
kò¦ºï¹_ n \¦ºïVï¡D, T₂ kò¦ºï¹_ m \¦ºïVï¡D \V®þÅm ¨M_, T₂ ïVð 

 
 
 

 >Mkâ½ xçÅl_, Îò z¤©¸â¦ Ø>VçïBVªm  Îò z¤©¸â¦ ïVéÝ]_ R₁ kâ½T>Ý]_ n\¦ºïV

ï¡D, R₂ kâ½ T>Ý]_ m \¦ºïVï¡D \V®þÅm ¨M_, R₂ ïVð, 

 

 
 

 

 Îò z¤©¸â¦ Ø>Vçï P‡ gªm Îò z¤©¸â¦ ïVéÝ]_ R₁% kâ½ T>Ý]_ Ô. A₁gï¡D,  

R₂% kâ½ T>Ý]_ Ô. A₂ gï¡D \V®þÅm ¨M_, ¶Í> Ø>Vçï Ø\VÝ> Ø>Vçï A, 
kâ½T>D �% ïVéD ' kò¦ºï^ØïV|Âï©Ã½[, ¶Ä_ ïVð   

 

 

 ÖéVÃD \u®D åâ¦D / Ä>T>D 
 

 

 

 

 

 

 

 

 

 

 

 
 ÖéVÃD   = suÃçª sçé ‡ ¶¦Âï sçé 

 åi¦D    = ¶¦Âïsçé ‡ suÃçª sçé 

 suÃçª sçé  = ¶¦Âïsçé + ÖéVÃD 

 suÃçª sçé  = ¶¦Âïsçé - åâ¦D 

 >^ÓÃ½    = z¤Ý> sçé ‡ suÃçª sçé 

 suÃçª sçé  = z¤Ý> sçé ‡ >^ÓÃ½ 

 z¤Ý> sçé   = suÃçª sçé + >^ÓÃ½ 

T₂ = F (�
' (�  ×  G₁ 

R = 
�++ (' (�)

G  

R₂ = F (�
' (�  × �₁ 

 

A = P �� + 
'
�++� 

 ÖéVÃD (Profit) → kVºþB sçéçB s¦ ¶]ï\Vª sçéÂz suÃm  

 åi¦D (Loss) → kVºþB sçéçB s¦ zçÅkVª sçéÂz suÃm  

 ¶¦Âïsçé (Cost Price) → ØÃVò^ kVºþB sçéçB z¤ÂzD.  

 ¶¦ÂïsçéçB kVºþBsçé (¶) ØïV^x>_ sçé ¨ª¡D íÅéVD.  

 Ã¿mÃVì©A ØÄé¡, kV¦çï, ío, Îòºþçð©A \u®D ØÃVòÍm>_ (Installation charges) 

ØÄé¡ï^ ¼ÃV[Å ¶çªÝm ØÄé¡ïÓD ¶¦Âï sçél_ ¼ÄòD. 



g«D¸Ý> 13 gõ|ï¹_ 12,620+ ¼ÃòÂz ¶«·©Ãè, >twïØ\ºzD 52 þçáï^... 

 TELEGRAM – TAF IAS ACADEMY                                              YOUTUBE - TAF IAS ACADEMY 

 ÖéVÃ Ä>T>D  = 
ÖéVÃD

¶¦Âï sçé
× �++   ,  åi¦ Ä>T>D = 

åi¦D 
¶¦Âï sçé

× 100                      

 ÖéVÃ Ä>T>D ØïV|Ý]òÍ>V_  

(i) suÃçª sçé = 
(�++ ! ÖéVÃD  %)

�++  × ¶¦Âïsçé    

(ii) ¶¦Âï sçé  = 
�++

(�++ ! ÖéVÃD %) × suÅ  sçé 

 åi¦ Ä>T>D ØïV|Ý]òÍ>V_,  

(i) suÃçª sçé  = 
(�++ ( åi¦D % )

�++  × ¶¦Âï sçé 

(ii) ¶¦Âï sçé  = 
�++

(�++ ( åi¦D %) × suÅsçé 

 L ØÃVò^ï¹[ ¶¦Âï sçéBVªm M ØÃVò^ï¹[ suÅsçéÂzß Ä\D ¨M_, ÖéVÃ  

Ä>T>D  = 
� ( �

�  × �++% 

 Îò sBVÃVö Îò ØÃVòçá L% ÖéVÃÝ]uz suþÅVì. ¶kì ¶Í> ØÃVòçá ¼\KD, 

Ô. R ¶]ï\Vï su¤òÍ>V_ M% ÖéVÃD ¶ç¦Í]ò©ÃVì. ¨M_ ¶Í>© ØÃVò¹[ 

¶¦Âï sçé = 
�

� ( �  × �++ 

 Îò sBVÃVö Îò ØÃVòçá suzD ¼ÃVm  M% >^ÓÃ½ ØïV|ÝmD a% ÖéVÃD þç¦Âï  

¼kõ|D ¨ª sòDAþÅVì ¨M_ ¶Í> ØÃVò¹[ ÄÍç> sçé = 
�! �

�++ ( �  % 

 Ö«õ| ØÃVòâïçá Î¼« sçél_ suzD ¼ÃVm, Îò ØÃVòçá L% ÖéVÃÝ]uzD \uØÅVò  

ØÃVòçá L% åi¦Ý]uzD suÅV_ åi¦¼\ °uÃ|D.åi¦D Ä>T>D = � �
�+��

% 

 Îò ïç¦ÂïV«ì Îò ØÃVò¹[ sçéçB ¶>[ ¶¦Âï sçéçB s¦ L% ¶]ï\Vï  

z¤ÂþÅVì. ¼\KD ¶Í> ØÃVòÓÂz M% >^ÓÃ½ ØïV|ÂþÅVì ¨M_ ¶kì ¶ç¦Í> 

ÖéVÃD ¶_ém åi¦D Ä>T>D =  � –  � − ��
�++  % 

sç¦BVªm ‘+’ gï ÖòÍ>V_ ÖéVÃ\Vï¡D ‘−’ gï ÖòÍ>V_ åâ¦\Vï¡D kòD. 

 1 ¨ÐD {ì ¨õðVªm O % ¶]ïöÂþÅm (¶_ém) zçÅþÅm ¨M_ þç¦ÂzD  

A]B ¨õ = 
�++ ± ;

�++  × 1 

 1 gªm On s¦ L% ¶]ïD ¨M_ O gªm 1 n s¦� �
�++ ! �  × �++� % zçÅ¡. 

 1 gªm O n s¦ L% zçÅ¡ ¨M_, O gªm 1 n s¦ � �
�++ (�  × �++� % ¶]ïD. 

 

 {ì ¨õðVªm x>o_ L% ¶]ïöÂïÃâ| ¸[A L% zçÅÂï©Ã|þÅm ¨M_ þç¦ÂzD  

\]©ÃVªm ïõ½©ÃVï ¶Í> ¨õçð s¦Â zçÅkVï ÖòÂzD. Ö>çª  

� �²
�++� %  ¶_ém � �

�+��
% ¨ª ¨¿>éVD. 
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 {ì ¨õðVªm x>o_ L % ¶]ïöÂï©Ã|þÅm ¶_ém zçÅÂï©Ã|þÅm. ¸[A þç¦Ý>  

\]©ÃVªm ¼\KD M % ¶]ïöÂï©Ã|þÅm ¶_ém zçÅÂï©Ã|þÅm ¨M_, þç¦ÂzD  

\]©A = ± � ±  � + (±�)(±�)
�++  % 

♣    \VÅ_ ïðÂzïÓÂz åVD ÖkuçÅ ÃB[Ã|Ým¼kVD. 

gâï^ × åV^ ×  \è ¼å«D 

¼kçé
= gâï^ × åV^ ×  \è ¼å«D 

¼kçé
 

 

Ã^¹ ÃV¦©AÝ>ï xÂþB sªVÂï^ 
 

1. Î¼« ¶áséVª 30 ØÄ.* ·uÅá¡^á Ö«õ| ØÄËkïºï^ Î[¼ÅVØ¦V[®  

 ÖçðÂï©Ã|þ[Åª ¨M_ A]B k½kÝ][ ·uÅá¡ 

 ¶) 60 ØÄ.* ÖÂzß Ä\D    g) 60 ØÄ.* Š n s¦Â zçÅ¡ 

 Ö) 60 ØÄ.* Š n s¦ ¶]ïD   ~) 45 ØÄ.* ÖÂzß Ä\D 
 

2. Îò ØÄËkïÝ][ ÎËØkVò ÃÂïxD Öò \¦ºïVzD ¼ÃVm, ¶>Ðç¦B Ã«©Ãá¡......... \¦ºïVzD. 

 ¶) 2   g) 3   Ö) 4   ~) 6 

3. Îò Äm«Ý][ ÃÂïD 10 ØÄ.*. ¶>Ðç¦B ÃÂïD J[® \¦ºïVzD ¼ÃVm, ·uÅá¡ ¨Ý>çª  

 \¦ºïVï ¶]ïöÂzD? 

 ¶) 2 \¦ºz  g) 4 \¦ºz  Ö) 6 \¦ºz  ~) 3 \¦ºz 

4. Îò Äm«Ý][ ÃÂïÝç> åV[þ_ Îò ÃºïVïÂ zçÅÝ>V_ còkVzD A]B Äm«Ý][ Ã«©Ãás_ 

 ¨[ª \VuÅD °uÃ|D? 
 

 yì¡:  
�

�� Ãºz zçÅ¥D. 

5. Îì Öçðï«Ý][ ¶½©ÃÂïÝç> Ö«õ| \¦ºïVï¡D, cB«Ýç> ÃV]BVï¡D \Vu®D¼ÃVm 
 Öçðï«Ý][ Ã«©Ãá¡ ¨ËkV® \V®D? 

 ¶) ÃV]BVï \V®D g) \VÅVm  Ö) Ö«õ| \¦ºïVï¡D ~) °mt_çé 

6. ÄVFÄm«Ý][ Jçé sâ¦ºïÓÂz Öç¦¼B c^á ¼ïVðD 
 ¶) 120°   g) 180°  Ö) 90°   ~) 100° 
7. Îò ÄökïÝ]_ ÖçðBuÅ ÃÂïºï^ Ä\D ¨M_ ¶m Îò 
  ¶) Äm«D   g) ØÄËkïD  Ö) Öò Ä\ÃÂïß ÄökïD ~) Öçðï«D 
8. Îò kâ¦Ý][ ·uÅáçkÂ ïVð c>¡D óÝ]«D 
 ¶) 2�
¶ézï^  g) �
� +2
¶ézï^Ö)  �
� Äm« ¶ézï^ ~) �
�ïª ¶ézï^ 

9. R = 2�
 ¨[ÐD óÝ]«Ý]_, ′
′¨[Ãm 
  ¶) ·uÅá¡  g) Ã«©Ãá¡  Ö) ·wuE  ~) g«D 

10. kâ¦Ý][ ·uÅá¡ ¨[Ãm ¨©¼ÃVmD - ¶>[ sâ¦Ýç>©  ¼ÃV_ J[® \¦ºz\ 
11. kâ¦Ý][ Ã«©Ãá¡ ïVð c>¡D óÝ]«D ...........Ä.¶ézï^ 
 ¶) 4 �
�   g) �
�  Ö) 2 �
�  ~) �
� + 2
 

12. Îò kâ¦Ý][ Ã«©ÃásuzD ¶>[ ¶ç« kâ¦Ý][ Ã«©ÃásuzD Öç¦¼B¥^á sþ>D 
 ¶) 2:1   g) 1:2   Ö) 4:1   ~)  1:4 
 

13. kâ¦ åç¦ÃVç>l[ Ã«©Ãá¡ ïVbD óÝ]«D 
 ¶) �(�� − 
�)Ä.¶ézï^ g) �
�Ä.¶ézï^ Ö)2 �
�Ä.¶ézï^ ~) �
� + 2
 Ä.¶ézï^ 
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14. ØÄËkï åç¦ÃVç>l[ Ã«©Ãá¡ ïVbD óÝ]«D 
 ¶) �(�� − 
�) Ä.¶ézï^      g) (T × U) − (� × �) Ä.¶ézï^ 

 Ö) TU Ä.¶ézï^      ~) ��  Ä.¶ézï^ 

15. kâ¦©ÃVç>l[ ¶ïéD ïVbD óÝ]«D 
 ¶) (T − �)¶ézï^  g)(U − �)¶ézï^ Ö)(� − 
)¶ézï^ ~) (
 − �)¶ézï^ 

16. ¼ïV½â¦ Ö¦ºïçá W«©Aï 

 1. kâ¦Ý][ Ãö]ÂzD ¶>[ sâ¦Ý]uzD Öç¦¼BBVª sþ>D �  
 2. Îò kâ¦Ý][ *m^á °¼>ÐD Ö«õ| A^¹ïçá ÖçðÂzD ¼ïV| åVõ 

 3. Îò kâ¦Ý][ tï©ØÃöB åVõ sâ¦D gzD 

 4. kâ¦©Ãö]l[ Îò Ãz]¼B kâ¦ s_ gzD. 

17. ̧ [kòkªkuçÅ© ØÃVòÝmï: 

 1. kâ¦Ý][ Ã«©Ãá¡   - (a) 
�
�  �
�    

 2. kâ¦Ý][ ·uÅá¡   - (b) (� + �) 
   

 3. kâ¦Â¼ïVð© Ãz]l[ Ã«©Ãá¡ - (c) �
� 
 4. ¶ç«kâ¦Ý][ ·uÅá¡  - (d) 2 �
 
 5. ïV_kâ¦Ý][ Ã«©Ãá¡  - (e) V°

��+° × �
� 
 

18. a, b \u®D c ¨[Å ÃÂï ¶á¡ï^ ØïVõ¦ Îò xÂ¼ïVðÝ][ Ã«©A 
(a) W(X − �)(X − �)(X − Y)Äm« ¶ézï^  (b) WX(X + �)(X + �)(X + Y)Äm« ¶ézï^ 

(c) WX(X × �)(X × �)(X × Y)Äm« ¶ézï^  (d)  WX(X − �)(X − �)(X − Y)Äm« ¶ézï^ 

19. Îò ïªßØÄËkïÝ][ Ø\VÝ>©Ã«©A 
 (1) 4�� Äm« ¶ézï^    (2) 6��Äm« ¶ézï^   

 (3) 2(l + b)hÄm« ¶ézï^   (4) 2(lb + bh + lh)Äm« ¶ézï^ 
20.

 Öò ïªßÄm«ºï¹[ ÃÂïºï¹[ sþ>\Vªm 2:3 ¨M_ ¶>[ AÅ©Ã«©Aï¹[ sþ>ºï^
 

(1) 4:6
   

(2) 4:9   (3) 6:9
   

(4) 16:36 

21. Îò íD¸[ ¶½©AÅ g«D xD\¦ºïVï¡D cB«D Öò \¦ºïVï¡D \V¤ªV_ ïª ¶á¡ ¨Ý>çª  

\¦ºïVï \V®D? 

(¶)6 \¦ºz  (g) 18 \¦ºz (Ö)12 \¦ºz  (~) \VuÅt_çé 

22. Îì ¶ç«Â¼ïVáÝ][ Ø\VÝ>© Ã«©A ¶>[ g«Ý]Ðç¦B kìÂïÝ][_____\¦ºïVzD. 

(¶) �   (g)� �   (Ö) 3 �  (~) 2 �  

23. ÿµÂïVbD ¨Í> Öò còkºïçá ÖçðÝ>V_ {ì ÖÅzÃÍ][ k½kD þç¦ÂzD. 

(¶) còçá \u®D ¼ïVáD    (g) ¶ç«Â¼ïVáD \u®D íDA  

(Ö) ¼ïVáD \u®D íDA    (~) íD¸[ Öç¦Âïõ¦D \u®D ¶ç«Â¼ïVáD 
24. Ä\\Vª sâ¦D \u®D cB«D cç¦B {ì còçá Îò íDA \u®D Îò ¼ïVáÝ][ ïª ¶á¡ï¹[ sþ>D 

 (¶) 1:2:3    (g) 2:1:3    (Ö) 1:3:2    (~) 3:1:2 
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TAF IAS ACADEMY 

SI EXAM IMPORTANT FORMULAS 

NUMBER SYSTEM 

VARIOUS TYPES OF NUMBERS:   
 

 Natural Numbers: Counting numbers are natural numbers.  

Thus, 1, 2, 3, 4, ……….. are all natural numbers. 

 Whole Numbers: All counting numbers with 0, form the set of whole numbers. 

Thus, 0, 1, 2, 3, 4, …………. are all whole numbers.  

 Integers: All counting numbers, zero and negatives counting numbers form the set of 

integers. Thus, ………….. -3, -2, -1, 0, 1, 2, 3, …….. are all integers. 

Set of positive integers = (1, 2, 3, 4, 5, 6, ……………) 

Set of negative  integers = (-1, -2, -3, -4, -5, -6, ……………) 

Set of all  non – negative  integers = (0,1, 2, 3, 4, 5, ……………) 

 Even Numbers: A counting number divisible by 2 is called an even number. 

Thus, 0, 2, 4, 6, 8, 10, 12, ……….. etc. are all even numbers. 

 Odd Numbers: A counting number not divisible by 2 is called an odd  number. 

Thus, 1, 3, 5, 7, 9, 11, 13, ……….. etc. are all odd  numbers. 

 Prime Numbers: A counting number is called a prime number if it exactly two factors, 

namely itself and 1. Ex. All prime numbers less than  100 are : 

2, 3, 5, 7, 11, 13, 17, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97. 

 Composite Numbers: All counting numbers, which are not prime, are called composite 

numbers. A composite number has more than 2 factors. 

 Perfect Numbers: A number, the sum of whose factors (expect the number itself), is 

equal to the number, is called a perfect number, e.g. 6, 28, 496. 

The factors of 6 are 1, 2, 3 and 6, and 1 + 2 + 3 =6 

The factors of 28 are 1, 2, 4, 7, 14 and , 1 + 2 + 4 + 7 + 14 = 28. 

 Co-primes (or Relative Primes): Two numbers whose H.C.F. is 1 are called co-prime 

numbers. 

Ex. (2, 3), (8, 9),  are pairs of co – primes. 

 Twin Primes: Two prime numbers whose difference is 2 are called twin – primes. 

Ex. (3, 5), (5, 7), (11, 13) are pairs of twin – primes. 
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 Rational Numbers: Numbers which can be expressed in the form 
𝐩

𝐪
, where p and q are 

integers and q≠0, are called rational numbers. 

Ex.
𝟏

𝟖 
.

ି𝟖

𝟏𝟏
, 𝟎, 𝟔, 𝟓

𝟐

𝟑
 𝒆𝒕𝒄. 

 Irrational Numbers: Numbers which when expressed in decimal would be in non-

terminating and non-repeating form, are irrational numbers. Ex. 

√𝟐, √𝟑, √𝟓, √𝟕,  𝝅, 𝒆, 𝟎. 𝟐𝟑𝟏𝟕𝟔𝟒𝟕𝟑𝟓 … .. 

IMPORTANT FACTS : 

1. All national numbers are whole numbers. 

2. All whole numbers are not natural 

numbers. 

3. The smallest prime number is 2. 

4. The only even prime number is 2. 

5. The first odd prime number is 3. 

6. 1 is a unique number – neither prime nor 

composite. 

7. The least composite number is 4. 

8. The least odd composite number is 9. 
 

IMPORTANT FORMULAE : 
 

1. (𝒂 + 𝒃)𝟐 = 𝒂𝟐 + 𝒃𝟐 + 𝟐𝒂𝒃 

2. (𝒂 − 𝒃)𝟐 = 𝒂𝟐 + 𝒃𝟐 − 𝟐𝒂𝒃 

3. (𝒂 + 𝒃)𝟐 = (𝒂 − 𝒃)𝟐 + 𝟐(𝒂𝟐 + 𝒃𝟐) 

4. (𝒂 + 𝒃)𝟐 = (𝒂 − 𝒃)𝟐 = 𝟒𝒂𝒃 

5. (𝒂 + 𝒃)𝟑 = 𝒂𝟑 + 𝒃𝟑 + 𝟑𝒂𝒃 (𝒂 + 𝒃) 

6. (𝒂 − 𝒃)𝟑 = 𝒂𝟑 − 𝒃𝟑 − 𝟑𝒂𝒃 (𝒂 − 𝒃) 

7. 𝒂𝟐 − 𝒃𝟐 = (𝒂 + 𝒃)(𝒂 − 𝒃) 

8. (𝒂 + 𝒃 + 𝒄)𝟐 = 𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐 + 𝟐(𝒂𝒃 + 𝒃𝒄 + 𝒄𝒂) 

9. 𝒂𝟑 + 𝒃𝟑 = (𝒂 + 𝒃)(𝒂𝟐 − 𝒃𝟐 − 𝒂𝒃) 

10. 𝒂𝟑 − 𝒃𝟑 = (𝒂 − 𝒃)(𝒂𝟐 + 𝒃𝟐 + 𝒂𝒃) 

11. 𝒂𝟑 + 𝒃𝟑 + 𝒄𝟑 − 𝟑𝒂𝒃𝒄 = 

(𝒂 + 𝒃 + 𝒄)(𝒂𝟐 + 𝒃𝟐 + 𝒄𝟐 − 𝒂𝒃 − 𝒃𝒄 − 𝒄𝒂) 

12. 𝑰𝒇 𝒂 + 𝒃 + 𝒄 = 𝟎, 𝒕𝒉𝒆𝒏 𝒂𝟑 + 𝒃𝟑 + 𝒄𝟑 = 𝟑𝒂𝒃𝒄 

TESTS OF DIVISIBILITY 

 Divisible By 2: A number is divisible by  2 if its unit digit is any of 0, 2, 4, 6, 8. 

 Ex. 58694 is divisible by 2, while 86945 is not divisible by 2. 

 Divisible By 3: A number is divisible by 3 only when the sum of its digits is divisible by 3. 

Ex: 

 𝐈𝐧 𝐭𝐡𝐞 𝐧𝐮𝐦𝐛𝐞𝐫 𝟔𝟗𝟓𝟒𝟐𝟏, 𝐭𝐡𝐞 𝐬𝐮𝐦 𝐨𝐟 𝐝𝐢𝐠𝐢𝐭𝐬 =  𝟐𝟕, 𝐰𝐡𝐢𝐜𝐡 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟑. 

         ∴ 𝟔𝟗𝟓𝟒𝟐𝟏 𝒊𝒔 𝒅𝒊𝒗𝒊𝒔𝒊𝒃𝒍𝒆 𝒃𝒚 𝟑.   

 𝐈𝐧 𝐭𝐡𝐞 𝐧𝐮𝐦𝐛𝐞𝐫 𝟗𝟒𝟖𝟔𝟓𝟑, 𝐭𝐡𝐞 𝐬𝐮𝐦 𝐨𝐟 𝐝𝐢𝐠𝐢𝐭𝐬 =  𝟑𝟓, 𝐰𝐡𝐢𝐜𝐡 𝐢𝐬 𝐧𝐨𝐭 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟑. 

        ∴ 𝟗𝟒𝟖𝟔𝟓𝟑 𝐢𝐬 𝐧𝐨𝐭 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟑.  

 Divisible By 9: A number is divisible by 9 only when the sum of its digits is divisible by 9. 

Ex.   

  𝐈𝐧 𝐭𝐡𝐞 𝐧𝐮𝐦𝐛𝐞𝐫 𝟐𝟒𝟔𝟓𝟗𝟏, 𝐭𝐡𝐞 𝐬𝐮𝐦 𝐨𝐟 𝐝𝐢𝐠𝐢𝐭𝐬 =  𝟐𝟕, 𝐰𝐡𝐢𝐜𝐡 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟗. 

∴ 𝟐𝟒𝟔𝟓𝟗𝟏 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟗. 





 

 𝐈𝐧 𝐭𝐡𝐞 𝐧𝐮𝐦𝐛𝐞𝐫 𝟕𝟑𝟒𝟓𝟏𝟗, 𝐭𝐡𝐞 𝐬𝐮𝐦 𝐨𝐟 𝐝𝐢𝐠𝐢𝐭𝐬 =  𝟐𝟗, 𝐰𝐡𝐢𝐜𝐡 𝐢𝐬 𝐧𝐨𝐭 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟗. 

∴ 𝟕𝟑𝟒𝟓𝟏𝟗 𝐢𝐬 𝐧𝐨𝐭 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟗.  

 Divisible By 4: A number is divisible by 4 if the number formed by its last two digits is  

divisible by 4. 

Ex.  

 𝟔𝟖𝟕𝟗𝟑𝟕𝟔 𝐢𝐬  𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟒, 𝐬𝐢𝐧𝐜𝐞 𝟕𝟔 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟒. 

 𝟒𝟗𝟔𝟏𝟑𝟖 𝐢𝐬  𝐧𝐨𝐭 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟒, 𝐬𝐢𝐧𝐜𝐞 𝟑𝟖 𝐢𝐬 𝐧𝐨𝐭 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟒. 
 

 Divisible By 8: A number is divisible by 8 if the number formed by its last three digits is  

divisible by 8. 

𝐄𝐱.  

 𝐈𝐧 𝐭𝐡𝐞 𝐧𝐮𝐦𝐛𝐞𝐫 𝟏𝟔𝟕𝟖𝟗𝟑𝟓𝟐, 𝐭𝐡𝐞 𝐧𝐮𝐦𝐛𝐞𝐫 𝐟𝐨𝐫𝐦𝐞𝐝 𝐛𝐲 𝐥𝐚𝐬𝐭 𝟑 𝐝𝐢𝐠𝐢𝐭𝐬, 𝐧𝐚𝐦𝐞𝐤𝐥𝐲 𝟑𝟓𝟐 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟖. 

  ∴ 𝟏𝟔𝟕𝟖𝟗𝟑𝟓𝟐 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟖𝟗. 

 𝐈𝐧 𝐭𝐡𝐞 𝐧𝐮𝐦𝐛𝐞𝐫 𝟓𝟕𝟔𝟒𝟖𝟒, 𝐭𝐡𝐞 𝐧𝐮𝐦𝐛𝐞𝐫 𝐟𝐨𝐫𝐦𝐞𝐝 𝐛𝐲 𝐥𝐚𝐬𝐭 𝟑 𝐝𝐢𝐠𝐢𝐭𝐬, 𝐧𝐚𝐦𝐞𝐤𝐥𝐲𝟑𝟓𝟐 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟖. 

  ∴ 𝟓𝟕𝟔𝟒𝟖𝟒 𝐢𝐬 𝐧𝐨𝐭 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟖.  

 Divisible By 10: A number is divisible by 10 only when its unit digit is 0. 

Ex.    1. 𝟕𝟖𝟒𝟗𝟑𝟐𝟎 𝐢𝐬  𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟏𝟎, 𝐬𝐢𝐧𝐜𝐞 𝐢𝐭𝐬  𝐮𝐧𝐢𝐭 𝐝𝐢𝐠𝐢𝐭𝐬 𝐢𝐬 𝟎. 

           2. 𝟔𝟕𝟖𝟒𝟎𝟓 𝐢𝐬  𝐧𝐨𝐭 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟏𝟎, 𝐬𝐢𝐧𝐜𝐞 𝐢𝐭𝐬  𝐮𝐧𝐢𝐭 𝐝𝐢𝐠𝐢𝐭𝐬 𝐢𝐬 𝐧𝐨𝐭 𝟎.  

 Divisible By 5: A number is divisible by 5 only when its unit digit is 0 or 5. 

Ex. : Each of the numbers 76895 and 68790 is divisible by 5. 

 Divisible By 11 : 

 A number is divisible by 11 if the difference between the sum of its digits at add places 

and the sum of its digits at even places is either 0 or a number divisible by 11. 

Ex : Consider the number 29435417. 

(Sum of its digits at odd places) – (Sum of its digits at even places) 

       = (𝟕 +  𝟒 +  𝟑 +  𝟗)– (𝟏 +  𝟓 +  𝟒 +  𝟐) =  ൫𝟐𝟑 –  𝟏𝟐 ൯ =  𝟏𝟏, 𝐰𝐡𝐢𝐜𝐡 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟏𝟏. 

      ∴ 𝟐𝟗𝟒𝟑𝟓𝟒𝟏𝟕 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟏𝟏.    

 Consider the number 57463822. 

(Sum of its digits at odd places) – (Sum of its digits at even places) 

= (𝟐 +  𝟖 +  𝟔 +  𝟕)– (𝟐 +  𝟑 +  𝟒 +  𝟓) =  (𝟐𝟑 –  𝟏𝟒 ) =  𝟗, 𝐰𝐡𝐢𝐜𝐡 𝐢𝐬 𝐧𝐨𝐭 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟏𝟏. 

       ∴ 𝟓𝟕𝟒𝟔𝟑𝟖𝟐𝟐  𝐢𝐬 𝐧𝐨𝐭 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟏𝟏.  

 Divisible By 7 or 13 : Divide the number into groups of 3 digits (starting from rights) 

and find the difference between the sum of the numbers in odd even places. If  the 

difference is 0 or divisible by 7 or 13 (as the case many be), its is divisible by 7 or 13. 
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Ex :  

 𝟒𝟓𝟑𝟕𝟕𝟗𝟐 → 𝟒/𝟓𝟑𝟕/ 𝟕𝟗2 

    (𝟕𝟗𝟐 +  𝟒) –  𝟓𝟑𝟕 = 𝟐𝟓𝟗, 𝐰𝐡𝐢𝐜𝐡 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟕 𝐛𝐮𝐭 𝐧𝐨𝐭 𝐛𝐲 𝟏𝟑.  

            ∴ 𝟒𝟓𝟑𝟕𝟕𝟗𝟐 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝟕 𝐚𝐧𝐝 𝐧𝐨𝐭 𝐛𝐲 𝟏𝟑.  

 𝟓𝟕𝟗𝟒𝟖𝟖 → 𝟓𝟕𝟗/𝟒𝟖𝟖 

      𝟓𝟕𝟗 −  𝟒𝟖𝟖 = 𝟗𝟏, 𝐰𝐡𝐢𝐜𝐡 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝐛𝐨𝐭𝐡 𝟕 𝐚𝐧𝐝 𝟏𝟑.  

     ∴ 𝟓𝟕𝟗𝟒𝟖𝟖 𝐢𝐬 𝐝𝐢𝐯𝐢𝐬𝐢𝐛𝐥𝐞 𝐛𝐲 𝐛𝐨𝐭𝐡 𝟕 𝐚𝐧𝐝  𝟏𝟑.  

 Divisible by 6 : A number is divisible by 6, if it is divisible by both 2 and 3 

 Factional of a Numbers : Let n be a positive integer. Then, the conditional product of   

numbers is called factorial n, denoted by n ! or n. 𝑻𝒉𝒆𝒏, 𝒏 ! =  𝒏 (𝒏 − 𝟏) (𝒏 − 𝟐) … … . . 𝟑, 𝟐, 𝟏  

 𝐄𝐱 ∶ 𝟓 ! =  𝟓 × 𝟒 × 𝟑 × 𝟐 × 𝟏 = 𝟏𝟐𝟎  Note : 0!=1 
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SQUARE NUMBERS UPTO 30   CUBE NUMBERS UPTO 20 
 
 
 

NUMBER SYSTEM  


NUMBER SEQUENCE PROGRESSION (SPECIAL SERIES) 
 

 Sum of 1st n natural numbers=
𝒏(𝒏ା𝟏)

𝟐
 

 Sum of 1st n natural square  numbers=
𝒏(𝒏ା𝟏)(𝟐𝒏ା𝟏)

𝟔
 

 Sum of 1st n natural cube numbers= ቂ
𝒏(𝒏ା𝟏)

𝟐
ቃ

𝟐
         

 Sum of 1st n odd natural numbers 𝑺𝒏 = 𝒏𝟐 

 Sum of 1st n odd natural numbers, if last term given𝑺𝒏 = ቂ
𝐥ା𝟏

𝟐
ቃ

𝟐
 

𝑺𝒏 =
𝒏

𝟐
[𝒂 + 𝒍] 
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ARITHMETIC PROGRESSION 
 

 General series of an A.pa, a + d, a + 2d… 

 General terms of an A.ptn = a + (n-1) d  

 Common difference, d = t2 – t1 

 Find no. of. terms𝒏 =
𝒍ି𝒂

𝐝
+ 𝟏 

 Find sum. of. terms𝑺𝒏 =
𝒏

𝟐
[𝟐𝐚 + (𝐧 − 𝟏) 𝐝] 

 Find sum. of. terms, if last term given, 

 

GEOMETRIC PROGRESSION 

 General series of an G.p a, ar, ar2, … 

 Find no.of. terms tn = ar n-1  

 Common ratio 𝐫 =  
𝐭𝟐

𝐭𝟏
 

 Find sum.of. terms𝐒𝐧 =
(𝟏ି𝐫𝐧)

𝟏ି𝒓
 𝒓 < 1 

 Find sum.of. terms𝐒𝐧 =
𝐚(𝐫𝐧ି𝟏)

𝟏ି𝒓
𝒓 > 1 

 𝐅𝐢𝐧𝐝 𝐬𝐮𝐦. 𝐨𝐟. 𝐢𝐧𝐟𝐢𝐧𝐢𝐭𝐲 𝐬𝐞𝐫𝐢𝐞𝐬 𝐢𝐧 𝐠. 𝐩 =
𝒂

𝟏ି𝒓
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FACTORS AND MULTIPLES : 
 

 

 If a number a divides another number b exactly, we say that a is a factor of b, in this 

case, b is called a multiple of a. 
 

HIGHEST COMMON FACTOR (H.C.F) OR GREATEST COMMON MEASURE 

(G.C.M)  OR GREATEST COMMON (G.C.D) : 
 

 The H.C.F of two or more than two numbers is the greatest number that divides each of 

them exactly. There are two methods of finding the H.C.F of a given set of numbers: 
 

 Factorization Method: Express each one of the given numbers as the product of prime 

factors. The Product of least powers of common prime factors gives H.C.F. 
 

 Division Method: Suppose we have to find the H.C.F. of two given numbers. Divide the 

larger number by the smaller one. Now, divide the divide by the remainder. Repeat the 

NUMBER CUBE 

16 4096 

17 4913 

18 5832 

19 6859 

20 8000 

21 9261 

22 10,648 

23 12,167 

24 13,824 

25 15,625 

26 17,576 

27 19,683 

28 21,952 

29 24,389 

30 27,000 

NUMBER SQUARE 

1 1 

2 4 

3 9 

4 16 

5 25 

6 36 

7 49 

8 64 

9 81 

10 100 

11 121 

12 144 

13 169 

14 196 

15 225 

NUMBER SQUARE 

16 256 

17 289 

18 324 

19 361 

20 400 

21 441 

22 484 

23 529 

24 576 

25 625 

26 676 

27 729 

28 784 

29 841 

30 900 

NUMBER CUBE 

1 1 

2 8 

3 27 

4 64 

5 125 

6 216 

7 343 

8 512 

9 729 

10 1000 

11 1331 

12 1728 

13 2197 

14 2744 

15 3375 

H.C.F AND L.C.M 
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process of dividing the preceding number by the remainder last obtained till zero is 

obtained as remainder. The last divisor is the required H.C.F. 

 
 

 Finding the H.C.F. of more than two numbers: Suppose we have to find the H.C.F. of 

three number. Then, H.C.F. of [(H.C.F. of any two) and (the third number)] gives the 

H.C.F. of three given numbers. Similarly, the H.C.F. of more than three numbers may be 

obtained. 
 

LEAST COMMON MULTIPLE (L.C.M.): THE LEAST NUMBER WHICH IS 

EXACTLY DIVISIBLE BY EACH ONE OF THE GIVEN NUMBERS IS CALLED 

THEIR L.C.M. 
 

 FACTORIZATION METHOD OF FINDING L.C.M.: Resolve each one of the given 

numbers into a product of prime factors. Then, L.C.M. is the product of highest powers 

of all the factors. 
 

 COMMON DIVISION METHOD (SHORT-CUT METHOD) OF FINDING L.C.M.: 

Arrange the given numbers in a row in any order. Divide by a number which divides 

exactly at least two of the given numbers and carry forward the numbers which are not 

divisible.  
 

 Repeat the above process till no two of the number are divisible by the same number 

except 1. The product of the divisors and the undivided numbers is the required L.C.M. 

of the given numbers. 

 Product of two number = Product of their H.C.F. and L.C.M. 

 Co-primes: Two numbers are said to be co-primes if their H.C.F. is 1. 

 H.C.F. and L.C.M. of Fractions : 

 𝐇. 𝐂. 𝐅. =
𝐇.𝐂.𝐅.𝐨𝐟 𝐍𝐮𝐦𝐞𝐫𝐚𝐭𝐨𝐫𝐬

𝐋.𝐂.𝐌.𝐨𝐟 𝐃𝐞𝐧𝐨𝐦𝐢𝐧𝐚𝐭𝐨𝐫𝐬 
  𝐋. 𝐂. 𝐌. =

𝐋.𝐂.𝐌.𝐨𝐟 𝐍𝐮𝐦𝐞𝐫𝐚𝐭𝐨𝐫𝐬

 𝐇.𝐂.𝐅.𝐨𝐟 𝐃𝐞𝐧𝐨𝐦𝐢𝐧𝐚𝐭𝐨𝐫𝐬
 

 

 H.C.F. AND L.C.M. OF DECIMAL FRACTIONS : In given numbers, make the same 

number of decimal places by annexing zeros in some numbers, if necessary. 

Considering these numbers without decimal point, find H.C.F. or L.C.M. as the case may 

be. Now, in the result, mark off as many decimal places as are there in each of the given 

numbers. 
 

 COMPARISON OF FRACTIONS : Find the L.C.F. of the  denominators of the given 

fractions. Convert each of the fractions into an equipment fraction with L.C.M.  as the 
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denominators, by multiplying both the numerator and denominator by the same number. 

The resultant fraction with the greatest numerator is the greatest.  

 
 




 

 ‘BODMAS’ RULE: This rule depicts the correct sequence in which the operations are to 

be executed,  so as to find out the value of a given expression. Here, ‘B’ stands for 

‘Bracket’, ‘O’ for ‘of’, ‘D’ for Division, ‘M’ for ‘Multiplication’, ‘A’ for ‘Addition’ and ‘S’ for 

‘Subtraction’.Thus, in simplifying an expression, first of all the brackets must be 

removed, strictly in the order (), {} and [ ] After removing the brackets, we must use the 

following operations strictly in the order: 

(i)  of  (ii) Division  (iii) Multiplication  (iv) Addition  (v) Subtraction  
 

 MODULUS A REAL NUMBER: Modulus of a real number a is defined as 

|a| = ൜
𝒂, 𝒊𝒇 𝒂 > 𝟎

−𝒂, 𝒊𝒇 < 𝟎
  

Thus, |5| = 5 and |-5| = - (-5) = 5. 
 

 VIRNACULUM (OR BAR): When an expression contains Virnaculum, before applying 

the ‘BODMAS’ rule, we simplify the expression under the Virnaculum. 
 

 FOR ANY TWO SETS A AND B, WE HAVE: 

(i) n (A - B) + n(A ∩ B) = n(A)    (ii) n (B- A) + n (A ∩ B) = n(B) 

(iii) n (A ∪ B) = n(A – B) + n(A ∩B) + n(B – A) (iv) n (A ∪ 𝑩) = n (A) + n(B) – n(A ∩ B). 
 

 
 
 
 

 Average = ቀ
𝐒𝐮𝐦 𝐨𝐟 𝐨𝐛𝐬𝐞𝐫𝐯𝐚𝐭𝐢𝐨𝐧𝐬

𝐍𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐨𝐛𝐬𝐞𝐫𝐯𝐚𝐭𝐢𝐨𝐧𝐬
ቁ 

 Suppose a man covers a certain distance at x kmph and an equal distance at y kmph.  

 Then the average speed during the whole journey is ቀ
𝟐𝒙𝒚

𝒙ା𝒚
ቁkmph.  

  

 
 
 
 

LAWS OF INDICES: 
 (i) 𝒂𝒎 × 𝒂𝒏 = 𝒂𝒎ା𝒏  (ii) 

𝒂𝒎

𝒂𝒏  = 𝒂𝒎 ି 𝒏  (iii) (𝒂𝒎)𝒏 = 𝒂𝒎𝒏 

 (iv) (𝒂𝒃)𝒏 = 𝒂𝒏𝒃𝒏  (v) ቀ
𝒂

𝒃
ቁ

𝒏
 = 

𝒂𝒏

𝒃𝒏   (vi) 𝒂𝟎 = 1 
 

 SURDS:  Let a be a rational number and n be a positive integer such that  𝒂
𝟏

𝒏  = √𝒂
𝒏  is  

irrational. Then, √𝒂
𝒏  is called a surd of order n. 

 

LAWS OF  SURDS: 

AVERAGE 

SIMPLIFICATION 

SURDS AND INDICES 





 

 (i) √𝒂
𝒏  = 𝒂

𝟏

𝒏    (ii) √𝒂𝒃
𝒏

 = √𝒂
𝒏

 × √𝒃
𝒏

  (iii) ට
𝒂

𝒃

𝒏
 = √𝒂𝒏

√𝒃
𝒏  

 (iv) ൫ √𝒂
𝒏 ൯

𝒏
 = a   (v) ඥ √𝒂

𝒏𝒎
 = √𝒂

𝒎𝒏   (vi) ൫ √𝒂
𝒏 ൯

𝒎
 = √𝒂𝒎𝒏  


  

CONCEPTS OF PERCENTAGE:  
 

 

 By a certain percent, we mean that many hundredths. Thus, 𝒙 percent means 

𝒙 hundredths, written as 𝒙%. To Express 𝐱% As A Fraction: we have, 𝒙% = 
𝒙

𝟏𝟎𝟎
 

 Thus, 20% = 
𝟐𝟎

𝟏𝟎𝟎
 = 

𝟏

𝟓
 ;    48% = 

𝟒𝟖

𝟏𝟎𝟎
 = 

𝟏𝟐

𝟐𝟓
 , etc. 

 Thus, 
𝟏

𝟒
 = ቀ

𝟏

𝟒
× 𝟏𝟎𝟎ቁ% = 25% ; 0.6 = 

𝟔

𝟏𝟎
 = 

𝟑

𝟓
 = ቀ

𝟑

𝟓
× 𝟏𝟎𝟎ቁ% = 60% . 

 If a certain value p increases by  𝒙%, then increased value = (100 +  𝒙)% of p. 

 If a certain value p decreases by 𝒙%, Then decreased value = (100 − 𝒙)% of p. 

 If the price of a commodity increases by R%, then the reduction in consumption so as 

not to increases the expenditure is  ቂ
𝑹

(𝟏𝟎𝟎 ା 𝑹)
× 𝟏𝟎𝟎ቃ% 

 If the price of a commodity decreases by R%, then the increase in consumption so as 

not to decrease the expenditure is  ቂ
𝑹

(𝟏𝟎𝟎 ି 𝑹)
× 𝟏𝟎𝟎ቃ% 

 

RESULTS ON POPULATION:  
 

 

 Let the Population of a town be P now and suppose it increases at the rate of R% per 

annum, then: 

1. Population after n years = P ቀ𝟏 +
𝑹

𝟏𝟎𝟎
ቁ

𝒏

. 

2.  Population n years ago = 
𝑷

ቀ𝟏ା 
𝑹

𝟏𝟎𝟎
ቁ

𝒏  

 

RESULTS ON DEPRECIATION:  
 

 Let the present value of a machine be P. Suppose it depreciate at the rate of R% per 

annum, Then: 

1. Value of the machine after n years =  P ቀ𝟏 −
𝐑

𝟏𝟎𝟎
ቁ

𝐧
. 

2. Value of the machine n years ago = 
𝑷

ቀ𝟏ି 
𝑹

𝟏𝟎𝟎
ቁ

𝒏 

 If A is R% more than B, then B is less than A by ቂ
𝑹

(𝟏𝟎𝟎 ା 𝑹)
× 𝟏𝟎𝟎ቃ%. 

 If A is R%, less than B, then B is more than A by ቂ
𝑹

(𝟏𝟎𝟎 ି 𝑹)
× 𝟏𝟎𝟎ቃ%. 





PERCENTAGE 
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
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COST PRICE:  
 
 

 The price at which an article is purchased, is called its cost price, abbreviated as C.P. 
 
 

SELLING PRICE:  
 
 

 

 The price at which an article is sold, is called its selling price, abbreviated as S.P. 
 
 

PROFIT OR GAIN:  
 

 

 If S.P. is greater than C.P., the seller is said to have a profit or gain. 

 Loss: If S.P. is less than C.P., the seller is said to have incurred a loss. 

 Gain = (S.P.) –  (C.P.) 

 Loss = (C.P.) – (S.P.) 

 Loss or gain is always reckoned on C.P. 

 Gain % = ቀ
𝐆𝐚𝐢𝐧×𝟏𝟎𝟎

𝐂.𝐏.
ቁ 

 Loss% = ቀ
𝐋𝐨𝐬𝐬×𝟏𝟎𝟎

𝐂.𝐏.
ቁ  

 S. P. = 
(𝟏𝟎𝟎ା𝐆𝐚𝐢𝐧%)

𝟏𝟎𝟎
× 𝐂. 𝐏.  

 S.P. = 
(𝟏𝟎𝟎ି𝐋𝐨𝐬𝐬%)

𝟏𝟎𝟎
× 𝐂. 𝐏. 

 C.P. = 
𝟏𝟎𝟎

(𝟏𝟎𝟎ା𝐆𝐚𝐢𝐧%)
× 𝐒. 𝐏. 

 C.P. = 
𝟏𝟎𝟎

(𝟏𝟎𝟎ି𝐋𝐨𝐬𝐬%)
× 𝐒. 𝐏. 

 If an article is sold at a gain of say, 35%, then s.p = 135% of C.P. 

  If an article  is sold at a loss of say, 35%, then S.P. = 65% of C.P. 

 When a person sells two similar items, one at a gain of say, 𝐱% and the other at a loss 

of  𝐱%, then seller always incurs a loss given by: 

 Loss% = ቀ
𝐂𝐨𝐦𝐦𝐨𝐧 𝐋𝐨𝐬𝐬 𝐚𝐧𝐝 𝐆𝐚𝐢𝐧 %

𝟏𝟎
ቁ

𝟐

 = ቀ
𝐱

𝟏𝟎
ቁ

𝟐

 

 If  a trader professes to sell his goods at cost price, but uses false weights, then  

 Gain% = ቂ
𝐄𝐫𝐫𝐨𝐫

(𝐓𝐫𝐮𝐞 𝐕𝐚𝐥𝐮𝐞)ି(𝐄𝐫𝐫𝐨𝐫)
× 𝟏𝟎𝟎ቃ %. 

 If a trader professes to sell his goods  at a profit of 𝐱% but uses false weight which is 

𝐲%, less than then actual weight, then  

 Gain% = ቄቀ
𝐱ା𝐲

𝟏𝟎𝟎ି𝐲
ቁ × 𝟏𝟎𝟎ቅ % 

 If a trader professes to sell his goods at a loss of 𝐱% but uses false weight which is  

 𝐲%, less than then, actual weight, then  

 Gain or Loss% = ቄቀ
𝐲ି𝐱

𝟏𝟎𝟎ି𝐲
ቁ × 𝟏𝟎𝟎ቅ %  

PROFIT AND LOSS 





 

 According as the sign is + ve or – ve. 









 
 

PRINCIPAL: 
  

 The money borrowed or lent out for a certain period is called the principal or the sum. 
 

INTEREST:  
 

 Extra money paid for using other’s money is called interest. 
 

SIMPLE INTEREST (S.I): 
  

 If the interest on a sum borrowed for a certain period is reckoned uniformly, then it  is   called  
Simple interest. 

 Let Principal = p, Rate = R% per annum (p.a.) and Time = T years.  

 Then,  (i)  S.I = ቀ
𝑷×𝑹×𝑻

𝟏𝟎𝟎
ቁ. 

            (ii) P    = ቀ𝟏𝟎𝟎 ×𝐒.𝐈.

𝑹×𝑻
ቁ; R =  ቀ𝟏𝟎𝟎 ×𝐒.𝐈.

𝑷×𝑻
ቁ and T =  ቀ𝟏𝟎𝟎 ×𝐒.𝐈.

𝑷×𝑹
ቁ 

 

 
 
 
 
 
 
 

 

 Let Principal = P, Rate = R% per annum, Time = n years. 
 

 When interest is compounded Annually: 

  Amount = P ቀ𝟏 +  
𝑹

𝟏𝟎𝟎
ቁ

𝒏
 

 When interest is compounded  Quarterly: 

  Amount = P ቂ𝟏 +  
(𝑹 𝟒⁄ )

𝟏𝟎𝟎
ቃ

𝟒𝒏

 

 When interest is compounded Annualy but time is in fraction, say 3
𝟐

𝟓
 years. 

  Amount = P ቀ𝟏 +  
𝑹

𝟏𝟎𝟎
ቁ

𝟑
×  ቆ𝟏 +

𝟐

𝟓
𝑹

𝟏𝟎𝟎
ቇ 

 When rates are different for different years, say R1 %, R2%, R3% for 1st, 2nd and 3rd year 
respectively. 

  Then, Amount = P ቀ𝟏 +
𝑹𝟏

𝟏𝟎𝟎
ቁ ቀ𝟏 +

𝑹𝟐

𝟏𝟎𝟎
ቁ ቀ𝟏 +

𝑹𝟑

𝟏𝟎𝟎
ቁ 

 Present worth of Rs x due n years hence is given by: 

  Present Worth = 
𝒙

ቀ𝟏ା 
𝑹

𝟏𝟎𝟎
ቁ

𝒏   







SIMPLE INTEREST 

COMPOUND INTEREST 





 















 The ratio of two quantities a and b in the same unites, is the fraction 
𝒂

𝒃
 and we write it as a : b. In the ratio 

a : b, we call a as the first term or antecedent and b, the second or consequent. 

Ex : The ratio 5 : 9 represents  
𝟓

𝟗
  with antecedent = 5, consequent = 9. 

Rule: The multiplication or division of each term of a ratio by the same non-zero number does not  
           Affect the ratio. 
Ex  : 4 : 5 = 8 : 10 = 12 : 15 etc. Also, 4 : 6 = 2 : 3 

 
 

 PROPORTION: The equality of two rations is called proportion. If a : b = c, we write, a : b : : c : d 

and we say that a, b, c, d are in proportion.  Here a and d are called extremes, while b and c are called 
mean terms. Product of means = Product of extremes. 
Thus, 𝐚 ∶  𝐛 ∶∶  𝐜 ∶ 𝐝 ⇔ (𝒃 × 𝒄) = (𝒂 × 𝒅).   

 
 

  (i) FOURTH PROPORTIONAL: If 𝐚 ∶  𝐛 = : 𝐜 ∶ 𝐝, then d is called the fourth Proportional to a, b, c 

 (ii) THIRD PROPORTIONAL: If 𝐚 ∶  𝐛 = 𝐛 ∶  𝐜 then c is called the fourth Proportional to a and b, 

 (iii) MEAN PROPORTIONAL: Mean Proportional between a and b is √𝒂𝒃. 
 
 

 (i) COMPARISON OF RATIOS : We say that (𝒂 ∶ 𝒃) > (𝒄 ∶ 𝒅) ⇔
𝒂

𝒃
>

𝒄

𝒅
. 

(ii) COMPOUNDED RATIO       : The Compounded ratio of the ratios 

          (𝒂 ∶ 𝒃), (𝒄 ∶ 𝒅), (𝒆 ∶ 𝒇)𝒊𝒔 (𝒂𝒄𝒆 ∶ 𝒃𝒅𝒇)  
 

 (i) Duplicate ratio of (𝒂 ∶ 𝒃) 𝒊𝒔 (𝒂𝟐 ∶  𝒃𝟐)  

(ii) Sub – duplicate ratio of (𝒂 ∶ 𝒃) 𝒊𝒔 ൫√𝒂 ∶  √𝒃൯. 

(iii) Triplicate ratio (𝒂 ∶ 𝒃) 𝒊𝒔 (𝒂𝟑 ∶  𝒃𝟑)  

(iv) Sub – triplicate ratio (𝒂 ∶ 𝒃) 𝒊𝒔 ቀ𝒂
𝟏

𝟑 ∶  𝒃
𝟏

𝟑ቁ 

 (v) If 
𝒂

𝒃
=

𝒄

𝒅
, 𝒕𝒉𝒆𝒏 

𝒂ା𝒃

𝒂ି𝒃
=

𝒄ା𝒅

𝒄ି𝒅
. (Componendo and dividend)  

 
 

 VARIATION : 
 

 We say that x is directly proportional to y, if 𝒙 = 𝒌𝒚 of some constant k and we write, 𝒙 ∝ 𝒚. 

 We say that x is inversely proportional to y, if 𝒙 = 𝒌𝒚 of    some constant k and we write, 𝒙 ∝
𝟏

𝒚
. 

 

 Suppose a container contains x unites of liquid from which y unites are taken out and replaced by water. 

After n operators, the quantity of pure liquid in the final mixture = ቂ𝒙 ቀ𝟏 −
𝒚

𝒙
ቁ

𝒏

ቃ units. 

 

RATIO AND PROPORTION 

CHAIN RULE 





 

 
 

DIRECT PROPORTION:  
 

 Two quantities are said to be directly proportional, if on the increase  (or decrease) of the one, the other 
increases (or decreases) to the same extent. 
Ex 1. Cost is directly proportional to the number of articles.  (More Articles, More Cost) 
Ex 2. Work done is directly proportional to the number of men working on it. (More Men, More Work) 

 

INDIRECT PROPORTION:  
 

 Two quantities are said to be directly proportional, if on the increase of the one, the other decreases to the 
same extent and vice-versa. 

 

Ex 1. The time taken by a car in covering a certain distance is inversely proportional to the 
          speed of the car. (More speed, less of the time takes to cover a distance) 
Ex 2. The taken to finish a work is inversely proportional to the number of persons  
          Working at it. (More persons, Less is the time taken to finish a job) 
Remark: In solving questions by chain rule, we compare every item with the term to be found out. 
 

 
 
 

INLET:  
 

 A pipe connected with a tank or a cistern or a reservoir, that fills it, is known as an inlet. 
 

OUTLET:  
 

 A pipe connected with a tank or a cistern or reservoir, emptying it, is known as an outlet. 

 (i) If a pipe can file a tank in x hours, then part filled in 1 hour = 
𝟏

𝒙
 

(ii) If a pipe can empty a full tank in y hours, then part emptied in 1 hour = 
𝟏

𝒚
 

(iii) If a pipe can file a tank in x hours and another pipe can empty the full tank in y hours  

                   (Where y > x), then on opening both the pipes, the net part filled in 1 hour = ቀ
𝟏

𝒙
−

𝟏

𝒚
ቁ. 

   (iv) If a pipe can fill a tank in x hours and another pipe can empty the full tank in y hours 

                  (Where x > y), then on opening both the pipes, the net part emptied in 1 hour = ቀ
𝟏

𝒚
−

𝟏

𝒙
ቁ. 

 

 
 
 

 If A can do a piece of work in n days, then A’s 1 day’s work = 
𝟏

𝒏
 . 

 If A is thrice as good a workman as B, then: 
 Ratio of work done by A and B = 3:1. 
 Ratio of times taken by A and B to finish a work = 1:3 

 

PIPES AND CISTERNS 

TIME AND WORK 

TIME AND DISTANCE 





 

   h 

 

  
 Speed = ቀ

𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆

𝑻𝒊𝒎𝒆
ቁ, Time = ቀ

𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆

𝑺𝒑𝒆𝒆𝒅
ቁ, Distance = (𝑺𝒑𝒆𝒆𝒅 × 𝑻𝒊𝒎𝒆) 

 If the ratio of the speeds of A and B is a:b, then the ratio of the times taken  by them to cover the same 
distance is 

𝟏

𝒂
 : 

𝟏

𝒃
 or b:a 

 Suppose a man covers a certain distance at x km/hr and an equal distance at y km/hr. Then, the average  
speed during the whole journey is ቀ

𝟐𝒙𝒚

𝒙ା𝒚
ቁ km / hr 

 Suppose two men are moving in the same direction at u m/s and v m/s respectively, where u > v, then    
Their relative speed = (u- v) m/s. 

 Suppose two men are moving in opposite directions at u m/s and v m/s respectively, then their relative 
speed = (u + v) m/s. 

 If two persons A and B start at the same time in opposite directions from two points and after passing  
Each other they complete the journeys in a and b hours respectively, then A’s speed: B’s  

speed = √𝒃 : √𝒂. 
 





FORMULAS: 


 SQUARE:   
          D          a         C


 

        

                           a                          a 
 
  

                          A  a B 



 RECTANGLE:  
      

         D            l         C



        b             b
  



        A  l          B 
 CIRCLE:  
     
           

             A



 TRIANGLE:           A 

 Area of a square  a

Perimeter of a square a
 

Area of a rectangle l × 𝐛

Perimeter of  a rectangle × (𝐥 + 𝐛)

diagonal of  a rectangle 𝒅 = √𝒍𝟐 + 𝒃𝟐 

       r 

      . Area of circle𝛑𝐫𝟐

Perimeter of circle 2𝝅r 

MENSURATION 





 


 


                         
        

      B            b            C 
        

 RIGHT ANGLED TRIANGLE:  
           A 
      


            h
    

  

            B b      C
            

  EQUILATERAL TRIANGLE:      A 
      

           

a             a


       

          Ba          C


  SCALENE TRIANGLE:         

         A

          

          a      a
 

                       B                           C
  

 ISOSCELESS TRIANGLE :        A



                            c  b 

 
               
            B  a    C 
 

 A

  QUADRILATERAL:        C  

             

              
                                 

                       h1               h2

           D            B


 PARALLELOGRAM:        D  b   C

   h 

 

h 

Area of triangle
𝟏

𝟐
× 𝐛 × 𝐡

Perimeter of triangleAB + BC + CA 

Area of Right angled triangle
𝟏

𝟐
× 𝐛 × 𝐡

Perimeter of Right angled 

trianglebaseheighthypotenuse

Area of  an equilateral triangle  
√𝟑

𝟒
𝒂𝟐൫√𝟑 ≃ 𝟏. 𝟕𝟑𝟐൯

perimeter of  an equilateral triangle  AB + BC + CA = 3a 

Altitude of  an equilateral triangle =  𝐡
√𝟑

𝟐
𝒂

Area of  scalene triangle 𝐡√𝐚𝟐 − 𝐡𝟐

scalene triangle 𝟐𝒂 + 𝟐√𝐚𝟐 − 𝐡𝟐

Area of  isosceless triangle ඥ𝐬(𝒔 − 𝒂)(𝒔 − 𝒃)(𝒔 − 𝒄)

S = 
𝐚ା𝐛ା𝐜

𝟐
 

perimeter of isosceless triangle AB + BC + CA = (a+b+c)

Area of quadrilateral
𝟏

𝟐
× 𝐝 × (𝐡𝟏 + 𝐡𝟐)

perimeter of  quadrilateralAB + BC + CD + DA





 



         

                                                                                                       a                                  a 


      

           A                b            B

 
  

  TRAPEZIUM :       D           b               C


  a    b                                             




                                                                                   A           a       B 
 

 RHOMBUS:         D



        a              a
           d1 



                     A       C

         d2  

 

          a                a
                     B 

 SEMI CIRCLE: 











  QUADRANT CIRCLE: 













  Curved Surface Total Surface Volume 

Area of a parallelogramb × 𝐡

perimeter of a parallelogram2× (𝐚 + 𝐛)

Area of a trapezium 
𝟏

𝟐
× 𝐡 × (𝐚 + 𝐛)

perimeter of a trapezium AB + BC + CD + 
DA 

d1, d2 are diagonal

Area of a rhombus
𝟏

𝟐
× 𝐝𝟏 × 𝐝𝟐

perimeter of a rhombus4a


Area of a semi circle
𝝅𝒓𝟐

𝟐


perimeter of a semi circle (𝝅 +2)r
 

Area of a quadrant circle 
𝝅𝒓𝟐

𝟒


perimeter of a quadrant circleቀ
𝝅

𝟐
+ 𝟐ቁ 𝒓

 





 

Solid Figure 

Cuboid  
 
 

Cube  
 
 

Right 
Circular 
Cylinder 

 
 
 
 

Right 
Circular 

Cone 

 

Sphere  
 
 
 
 

Hemisphere  

Hollow 
Cylinder 

 
 
 
 

Hollow 
Sphere 

 

Hollow 
Hemisphere 

 
 
 
 

Frustum of 
right 

Circular 
cone 

 
 


  

 

Area/ Lateral 
Surface Area 
(in sq.units) 

Area 
(in sq.units)

𝟐𝒉(𝒍 + 𝒃) 𝟐(𝒍𝒃 + 𝒃𝒉 + 𝒍𝒉

𝟒𝒂𝟐 𝟔𝒂𝟐 

𝟐𝝅𝒓𝒉 𝟐𝝅(𝒉 + 𝒓) 

𝝅𝒓𝒍 

𝒍 = ඥ𝒓𝟐 + 𝒉𝟐 

𝒍 = 𝒔𝒍𝒂𝒏𝒕 𝒉𝒆𝒊𝒈𝒉𝒕 

𝝅𝒓𝒍 +  𝝅𝒓𝟐

= 𝝅𝒓(𝒍 + 𝒓)

𝟒𝝅𝒓𝟐 𝟒𝝅𝒓𝟐 

𝟐𝝅𝒓𝟐 𝟑𝝅𝒓𝟐 

𝟐𝝅(𝑹 + 𝒓)𝒉 𝟐𝝅(𝑹 + 𝒓) 

 (𝑹 − 𝒓 + 𝒉) 

𝟒𝝅𝑹𝟐

= 𝒐𝒖𝒕𝒆𝒓 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒂𝒓𝒆𝒂 

𝟒𝝅(𝑹𝟐 + 𝒓𝟐

𝟐𝝅(𝑹𝟐 + 𝒓𝟐) 𝝅(𝟑𝑹𝟐 + 𝒓𝟐

𝝅(𝑹 + 𝒓)𝒍 𝒘𝒉𝒆𝒓𝒆 

𝒍 = ඥ𝒉𝟐 + (𝑹 − 𝒓)𝟐 

𝝅(𝑹 + 𝒓)𝒍 + 𝝅

+ 𝝅𝒓𝟐 

  

(in sq.units) 
(in cubic 

units) 

𝒍𝒉) 𝒍 × 𝒃 × 𝒉 

𝒂𝟐 

 𝝅𝒓𝟐𝒉 

 

) 

𝟏

𝟑
𝝅𝒓𝟐𝒉 

𝟒

𝟑
𝝅𝒓𝟑 

𝟐

𝟑
𝝅𝒓𝟑 

 𝝅൫𝑹𝟐 − 𝒓𝟐൯𝒉 

) 𝟒

𝟑
𝝅(𝑹𝟑 − 𝒓𝟑) 

 

) 𝟐

𝟑
𝝅(𝑹𝟑 − 𝒓𝟑) 

𝝅𝑹𝟐 𝟏

𝟑
𝝅𝒉[𝑹𝟐 + 𝒓𝟐

+ 𝑹𝒓] 





 

 
 
 
 

 In water, the distance along the stream is called downstream. And, the direction against the stream is 
called upstream. 

 If the speed of a boat in still water is u km/hr and the speed of the stream is v km/hr,  
Then: 

 Speed downstream = (u + v) km/hr 
 Speed upstream = (u - v) km/hr 

 If the speed downstream is a km/hr and the speed upstream is b km/hr,  
Then: 

 Speed in still water = 
𝟏

𝟐
 (a +b) km/hr 

 Rate of stream = 
𝟏

𝟐
 (a –b) km/hr 

 A man can swim directly across a stream of width x km in t hours when there is no current and in t’ hours 
when there is a current. Then, the rate of the current is  

 ቆ𝒙 ට
𝟏

𝒕𝟐 −
𝟏

𝒕ᇲ𝟐
ቇ km / hr.      

 
 
 
 

 a km/hr = ቀ𝒂 ×
𝟓

𝟏𝟖
ቁ m/s. 

 a m/s = ቀ𝒂 ×  
𝟏𝟖

𝟓
ቁ km/hr. 

 Time taken by a train of length l metres to pass a pole or a standing man or a signal post is equal to the 
time taken by the train to cover l metres. 

 Time taken  by a train of length l metres to pass a stationary object of length   b metres is the time taken 
by the train to cover (l + b) metres. 

 Suppose two trains or two bodies are moving in the same direction at u m/s and  v  m/s, where u > v, then 
their relative speed = (u – v) m/s. 

 Suppose two trains or two bodies are moving in opposite directions at u m/s and v m/s, then their relative 
speed = (u +v) m/s. 

 If two trains of length a metres and b metres are moving in opposite directions at u m/s and v m/s, then 

time taken by the trains to cross each other = 
(𝒂ା𝒃)

(𝒖ା𝒗)
 sec. 

 If two trains of length a metres and b metres are moving in the same direction at u m/s and v m/s, then the 

time taken by the faster train to cross the slower train =  
(𝒂ା𝒃)

(𝒖ି𝒗)
 sec. 

 If two trains (or bodies) start at the same time from points A and B towards each other and after crossing 

they take a and b sec in reaching B and A respectively, then (A’s speed) : (B’s speed) = ൫√𝒃  :  √𝒂൯.      

 
 
 

BOATS AND STREAMS 

PROBLEMS ON TRAINS 

CALENDAR 
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 We are supposed to find the day of the week on a given date. 
 For this, we use the concept of odd days 
 Odd Days: In a given period, the number of days more than the complete weeks are.  

 

LEAP YEAR: 
 

 

 Every year divisible by 4 is a leap year, if it is not a century.  
 Every 4th century is a leap year and no other century is a leap year.  
 Note: A leap year has 366 days. 

 

EXAMPLE:  
 

 

 Each of the years 1948, 2004, 1676 etc. is a leap year. 
 Each of the years 400, 800, 1200, 1600, 2000 etc. is a leap year. 
 None of the years 2001, 2002, 2003, 2005, 1800, 2100 is a leap year. 

 

COUNTING OF ODD DAYS: 
 
 

 1 Ordinary year = 365 days = (52 weeks + 1 Day) 
∴ 1 Ordinary year has 1 odd day. 

 1 leap year = 366 days = (52 weeks + 2 Day) 
∴ 1 Ordinary year has 2 odd day. 

 100 years = 76 ordinary years + 24 leap years. 
 = (76×1+24×2) odd days = 124 odd days. 

  = (17 weeks + 5 days) ≡ 5 odd days. 
 Number of odd days in 100 years = 5 
 Number of odd days in 200 years = (5×2) ≡3 odd days 
 Number of odd days in 300 years = (5×3) ≡ 𝟏 odd days 
 Number of odd days in 400 years = (4×2) ≡0 odd days 
 Similarly, each one of 800 years, 1200 years, 1600 years, 200 years, etc. has 0 odd days 

 
 
 
 

 The face or dial of a watch is a circle whose circumference is divided into 60 equal parts called minute 
spaces. 

 A clock has two hands, the smaller one is called the hour hand or short hand while the larger one is called 
the minute hand or long hand. 
1. In 60 minutes, the minute hand gains 55 minutes on the hour hand. 
2. In every hour, both the hands coincide one. 
3. The hands are in the same straight line when they are coincident or opposite to each other. 
4. When the two hands are ar right angles, they are 15 minute spaces apart.  
5. When then hands are in opposite direction,s they are 30 minute spaces apart. 
6. Angle traced by hour hand in 12 hrs = 360° 
7. Angle traced by minute hand in 60 hrs = 360° 

INTERCHANGE OF HANDS: 

CLOCKS 
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 Whenever the hands of the clock interchange positions (i.e, the minute hand takes the place of hour 
hand and the hour hand and takes the place of minute hand), the sum of the angle traced by hour hand 
and minute hand is 360° 

 Suppose this happens after x minutes. 
 Angle traced by minute hand in x min = (6x) ° 
 Angle traced by hour hand in x min(0.5x) ° 

 0.5x + 6x = 360 ⇔ 6.5x = 360 ⇔x = 
𝟑𝟔𝟎𝟎

𝟔𝟓
= 𝟓𝟓

𝟓

𝟏𝟑
. 

 Thus, the hands of a clock interchange positions after every 𝟓𝟓
𝟓

𝟏𝟑
 𝒎𝒊𝒏𝒖𝒕𝒆𝒔 

 
 

 
IMPORTANT FACTS AND FORMULAE: 

 

 Experiment: An operation which can produce some well – defined outcomes is called an experiment. 
 Random Experiment: An experiment in which all possible outcomes are known and the exact output 

could be predicted in advance, is called random experiment. 
 

EXAMPLES OF PERFORMING A RANDOM EXPERIMENT: 
 

 Rolling an unbiased dice 
 Tossing a fir coin 
 Drawing a card from a pack of well – shuffled cards.  
 Picking up a ball of certain colour from a bag containing balls of different colours. 

DETAILS: 
 

 When we throw a coin, then either a Head (H) or a Tail (T) appears. 
 A dice is a solide cube, having 6 faces, marked 1, 2, 3, 4, 5, 6 respectively. 
 When we throw a die, the outcome is the number that appears on its upper face. 
 A pack of cards has 52 cards. 
 It has 13 cards of each suit, namely spades, clubs, Hearts and Diamonds. 
 Cards of spades an clubs are black cards. 
 Cards of hearts and diamonds are red cards 
 There are 4 honours of each suit 
 These are Aces, Kings, Queens and Jacks 
 These are called face cards. 
 Event: Any subset of a sample space is called an event. 

 

PROBABILITY OF OCCURRENCE OF AN EVENT: 
 

 Let S be the sample space and let E be an event. Then. E⊆S. 

∴ 𝑷(𝑬) =
𝒏(𝑬)

𝒏(𝑺)
 

 
 
 

STATISTICS 

PROBABILITY 
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MEAN PROPORTION =√𝑎𝑏

RANGE  R = L −S 

MEDIAN (ODD) = middle value 

MEDIAN(EVEN) =   
 ௦௨௠ ௢௙ ௠௜ௗௗ௟௘ ௧௪௢ ௩௔௟௨௘ 

ଶ
 

COEFFICIENT OF RANGE  =
௅ିௌ

௅ାௌ
 

MEDIAN,MODE,AVERAGE GIVEN  = mode =3×median -2×mean 

  ARITHMETIC MEAN  (𝑥̅)
∑ ௫

௡


  STANDARD DEVIATION = 𝜎= ට∑ ௫
మ

௡
− ቀ

∑ ௫

௡
ቁ

ଶ





   FIND ITS VARIANCE OF A DATA = TAKE SQUARE ROOT  


FIND ITS STANDARD DEVIATION = SQUARE THE NUMBER 
 

   MIDPOINT=
୙୔୔୉ୖ ୐୍୑୍୘ ୐୓୛୉ୖ ୐୍୑୍୘

ଶ




   COEFFICIENT OF VARIATION 𝐶. 𝑉 =
ఙ

௫̅
× 100

 


 
 

 Thank you…….. 

 All the best……. 


