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Exercise 5.2 

Q.1 Given X = {1,3,5,7,....,19}  (A.B) 

 Y = {0,2,4,6,....,20}  

 Z {2,3,5,7,11,13,17,19,23}  

To Find 

(i)  X Y Z    

(ii)  X Y Z   

(iii)  X Y Z   

(iv)  X Y Z   

(v)  X Y Z   

(vi)    X Y X Z    

(vii)  X Y Z   

(viii)    X Y X Z    

Solution: 

(i)  X Y Z   (RWP 2015) (A.B) 

 1,3,5,7,.....,19   

 {0,2,4,6,....,20} {2,3,5,7,11,13,17,19,23}

{1,3,5,....,19}   

 0,2,3,4,5,6,7,8,10,11,12,13,14,16,17,18,19,20,23

 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,23  

(ii)  X Y Z     (A.B) 

X Y={1,3,5,7,.....,19} {0,2,4,6,....,20}   

 {0,1,2,3,...., 20}  

 X Y Z 

{0,1,2,3,....., 20} {2,3,5,7,11,13,17,19,23}

{0,1,2,3,....., 20,23}  

(iii)  X Y Z     (A.B) 

Y Z = {0,2,4,6,....,20} {2,3,5,7,11,13,17,19,23} 

 {2}  

 X Y Z {1,3,5,7,.....,19} {2}     

         ={} 

 

 

 

 

 

 

 

 

(iv)  X Y Z     (A.B) 

X Y {1,3,5,7,....,19} {0,2,4,6,....,20}    

           {}  

 X Y Z = {} {2,3,5,7,11,13,17,19,23}  

           = {} 

(v)  X Y Z     (A.B) 

Y Z {0,2,4,6,....,20} {2,3,5,7,11,13,17,19,23}    

 {2}  

 X Y Z {1,3,5,7,....,19} {2}     

          {1,2,3,5,7,....,19}  

(vi)    X Y X Z     (A.B) 

X Y = {1,3,5,....,19} {0,2,4,6,....,20}   

 {0,1,2,3,...., 20}  

X Z {1,3,5,...,19} {2,3,5,7,11,13,17,19,23}  

 {1,2,3,5,7,....,19,23}  

   X Y X Z {0,1,2,3,...,20}     

 {1,2,3,5,7,.....,19,23}   

 {1,2,3,5,7,....,19}  

(vii)  X Y Z     (A.B) 

 0,2,4,6,...,20Y Z   

  2,3,5,7,11,13,17,19,23  

 0,2,3,4,5,6,7,8,10,11,12,13,14,16,17,18,19,20,23

 X Y Z {1,3,5,7,....,19}     

 0,2,3,4,5,6,7,8,10,11,12,13,14,16,17,18,19,20,23

 {3,5,7,11,13,17,19}  

(viii)    X Y X Z     (A.B) 

X Y = {1,3,5,7,....,19} {0,2,4,6,...,20}  

 {}  

X Z = {1,3,5,7,....,19}  

 {2,3,5,7,11,13,17,19,23}  
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 {3,5,7,11,13,17,19}  

   X Y X Z {} {3,5,7,11,13,17,19}    

 {3,5,7,11,13,17,19}  

Q.2 Given A = {1,2,3,4,5,6}  

(A.B + K.B) 

B = {2,4,6,8}  

C = {1,4,8}  

To Prove 

(i) A B = B A   

(ii) A B B A    

(iii)      A B C A B A C       

(iv)      A B C A B A C       

Proof 

(i) A B=B A    (A.B + K.B) 
  L.H.S = A B  
 {1,2,3,4,5,6} {2,4,6,8}   

 {2,4,6} i   

  R.H.S = B A  
{2,4,6,8} {1,2,3,4,5,6}   

   2,4,6 ii   

      From equation (i) and (ii)  
      L.H.S = R.H.S 
      A B=B A   
Hence Proved 

(ii) A B B A    (A.B + K.B) 
 Proof 
 L.H.S A B   

    1,2,3,4,5,6 2,4,6,8   

    1,2,3,4,5,6,8 i   

 R.H.S B A   

    2,4,6,8 1,2,3,4,5,6   

    1,2,3,4,5,6,8 ii   

  From equation (i) and (ii)  
   L.H.S = R.H.S 
  A B B A    
Hence Proved 

(iii)      A B C A B A C       

(A.B + K.B) 

Proof  

L.H.S = ( )A B C    

   2,4,6,8 1,4,8B C    

            1,2,4,6,8  

 A B C   

              1,2,3,4,5,6 1,2,4,6,8   

              1,2,4,6 i   

R.H.S ( ) (A )A B C     

   A B 1,2,3,4,5,6 2,4,6,8    

            2,4,6  

   A C = 1,2,3,4,5,6 1,4,8   

            1,4  

       A B A C 2,4,6 1,4      

            1,2,4,6 ii   

    From equation (i) and (ii)  

            L.H.S = R.H.S 

      A B C A B A C       

Hence Proved 

(iv)      A B C A B A C       

(A.B + K.B) 

Proof 

L.H.S  A B C    

   2,4,6,8 1,4,8B C    

            4,8  

L.H.S  A B C    

             1,2,3,4,5,6 4,8   

             1,2,3,4,5,6,8 i   

R.H.S ( ) ( )A B A C     

   A B 1,2,3,4,5,6 2,4,6,8    

            1,2,3,4,5,6,8  

   A C = 1,2,3,4,5,6 1,4,8   

            1,2,3,4,5,6,8  

R.H.S    A B A C     

              1,2,3,4,5,6,8 1,2,3,4,5,6,8   

              1,2,3,4,5,6,8 ii   

From equation (i) and (ii)  

           L.H.S = R.H.S 
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     A B C A B A C       

Hence Proved 

Q.3 Given  U 1,2,3,....,10  

(A.B + K.B) 

  A 1,3,5,7,9  

  B = 2,3,5,7  

 To Prove 

(i)  A B A B      

(ii)  A B A B      

(i)  A B A B      

Proof          
   L.H.S   = ( )A B   

    A B 1,3,5,7,9 2,3,5,7    

                3,5,7  

   A B U A B     

                  1,2,3,....,10 3,5,7   

                  1,2,4,6,8,9,10 i   

     R.H.S = A B   
         A  = U - A  

                  = 1,2,3,...,10 1,3,5,7,9  

                2,4,6,8,10  

          B U B    

                 1,2,3,....,10 2,3,5,7   

               1,4,6,8,9,10  

A B      = 2,4,6,8,10 1,4,6,8,9,10  

      1,2,4,6,8,9,10 ii   

 From equation (i) and (ii)  
              L.H.S = R.H.S 

          A B A B      

Hence Proved 
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(ii)  A B A B      (A.B + K.B) 

 Proof  

 L.H.S = ( ) 'A B  

   A B = 1,3,5,7,9 2,3,5,7   

  1,2,3,5,7,9  

L.H.S =    A B A BU     

    1,2,3,....,10 1,2,3,5,7,9   

    4,6,8,10 i   

R.H.S A B    

    = 2,4,6,8,10 1,4,6,8,9,10  

    4,6,8,10 ii   

From equation (i) and (ii)  

        L.H.S = R.H.S 

    A B A B      

 Hence Proved 

Q.4 Given    (A.B + K.B) 

 = 1,2,3,....,20U  

  = 1,3,7,9,15,18,20X  

   = 1,3,5,...,17Y  

 To Prove 

(i) X Y X Y     

(ii) Y X Y X     
Proof 

(i) X Y X Y     (A.B + K.B) 

  L.H.S = X – Y  

    1,3,7,9,15,18,20 – 1,3,5, .,17    

    18,20 i    

       Y  = U - Y  

               1,2,3, .,20 – 1,3,5, ,17     

             2,4,6, ..,18,19,20    

R.H.S X Y                   

   = 1,3,7,9,15,18,20 2,4,6,....,18,19,20  

               18,20 ii    

  From equation (i) and (ii) 

                  L.H.S = R.H.S 

                 X Y X Y     
Hence Proved 

(ii) Y X Y X     (A.B + K.B) 

 Proof 

L.H.S = Y – X  

             1,3,5, .,17 – 1,3,7,9,15,18,20    

             5,11,13,17 i    

L.H.S=Y X   

    X U X    

            1,2,3,.....,20 1,3,7,9,15,18,20   

          2,4,5,6,8,10,11,12,13,14,16,17,19  

 Y X 1,3,5,....,17 

 2,4,5,6,8,10,11,12,13,14,16,17,19

   5,11,13,17 ii   

From equation (i) and (ii) 

             L.H.S = R.H.S 

            Y X Y X     
Hence Proved 
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Exercise 5.3 

Q.1 Given   1,2,3,4,...,10U   

  1,3,5,7,9A  (K.B) 

  1,4,7,10B   (A.B) 

(LHR 2017, GRW 2016, FSD 2017, SWL 
2017, RWP 2016, BWP 2016, D.G.K 2016) 

To Prove 
(i) A B A B    
(ii) B A B A    

(iii)  A B A B      

(iv)  A B A B      

(v)  A B A B     

(vi)  B A B A     

Proof 
 (i)    A B A B    
    L.H.S = A – B 

                 1,3,5,7,9 1,4,7,10   

                 3,5,9 i   

    R.H.S = A B   
         B U B    

                1,2,3,....,10 1,4,7,10   

              2,3,5,6,8,9  

   A B  = 1,3,5,7,9 2,3,5,6,8,9   

     3,5,9 ii   

     From equation (i) and (ii) 
     L.H.S = R.H.S 
     A B A B    
 Hence Proved 

(ii) B A B A     (K.B + A.B) 
L.H.S = B – A  

             1,4,7,10 1,3,5,7,9   

             4,10 i   

R.H.S B A   

 
 
 
 
 
 
 
 
 

A = U A     1,2,3,...,10 1,3,5,7,9   

                    2,4,6,8,10  

   B A  = 1,4,7,10 2,4,6,8,10   

              4,10 ii   

 From equation (i) and (ii) 
           L.H.S = R.H.S 
          B A B A     
 Hence Proved 

 (iii)     A B A B      (K.B + A.B) 

   A B = 1,3,5,7,9 1,4,7,10   

  1,3,4,5,7,9,10  

   L.H.S U A BA B       

    1,2,3,....,10 1,3,4,5,7,9,10   

    2,6,8 i   

R.H.S   = A B   

   1,2,3...,10 1,3,5,7,9A U A       

    2,4,6,8,10  

   1,2,3,...,10 1,4,7,10B U B       

        2,3,5,6,8,9   

 R.H.S A B    

    = 2,4,6,8,10 2,3,5,6,8,9  

    2,6,8 ii   

From equation (i) and (ii) 

            L.H.S = R.H.S 

        A B A B      

 Hence Proved 

(iv)  A B A B      (K.B + A.B) 

 Proof 

   A B 1,3,5,7,9 1,4,7,10    
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           1,7   

L.H.S =    A B U - A B    

            1,2,3,....,10 1,7   

            2,3,4,5,6,8,9,10 i   

R.H.S A B    

             2,4,6,8,10 2,3,5,6,8,9   

             2,3,4,5,6,8,9,10 ii   

From equation (i) and (ii) 

                L.H.S = R.H.S 

            A B A B      

 Hence Proved 

(v)  A B A B     (K.B + A.B) 

 Proof  

 L.H.S A B    

   1,3,5,7,9, 1,4,7,10A B    

          3,5,9  

   L.H.S A B U A B      

    1,2,3,...,10 3,5,9   

    1,2,4,6,7,8,10 i   

R.H.S A B   
       A U A    

              1,2,3,4,5,6,7,8,9,10 1,3,5,7,9   

            2,4,6,8,10  

A B     2,4,6,8,10 1,4,7,10   

    1,2,4,6,7,8,10 ii   

From (i) and (ii), we get 
             L.H.S=R.H.S  

          A B A B     

 Hence Proved 

(vi)  B A B A     (K.B + A.B) 

(FSD 2015) 
Proof 

   1,4,7,10 1,3,5,7,9B A    

 4,10B A   

   L.H.S B A U B A      

    1,2,3,4,5,6,7,8,9,10 4,10   

    1,2,3,5,6,7,8,9 i   

 R.H.S B A   
       B U B    

               1,2,3,4,5,6,7,8,9,10 1,4,7,10   

          2,3,5,6,8,9  

B A    2,3,5,6,8,9 1,3,5,7,9   

    1,2,3,5,6,7,8,9 ii   

From (i) and (ii) we get 
            L.H.S=R.H.S  

         B A B A     

 Hence Proved 
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