
32 
 

Visit us @ YouTube “Learning with Usman Hamid” 

 

Solution 

(i) *                 +  (ii) *                + 

(iii) *                  +  (iv) *                 + 

(v) *                      +       (vi) *          + 

(vii) *                       +        (viii) *                 + 

(ix) *                 +      
  

Solution 
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Solution 

i. The Proper subsets of {a, b, c} are {a}, {b}. 

ii. The Proper subsets of {0,1} are { 0 }, { 1 }. 

iii. The Proper subsets of N = {1,2,3,… } are {1}, {2}. 

iv. The Proper subsets of Z = *                     + are {1}, {2}. 

v. The Proper subsets of Q are {1}, {2}. 

vi. The Proper subsets of R are {1}, {2}. 

vii. The Proper subsets of *           + are {1}, {2}. 
 

Solution 

Yes, * + or   

Solution 

{a,b} is a set containing two elements a and b while {{a,b}} is a set 

containing one element {a,b}. 
 

Solution 

 

Solution 

i. The Power set of {9,11} is {  , {9}, {11},{9,11}}. 

ii. The Power set of {       } is  

*   * + * + * + * + *   + *  + *   + *   + *   + *   + *     +   
*     + *     + *     + *       ++   
iii. The Power set of { } is {  , { }}. 

iv. The Power set of *  *   ++ is 2  * + {*   +} {  *   +}3. 

8 
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Solution 

 

 

Solution 

 

Solution 

(i)     *                     +  *                    +  *       +  
(ii)     *                     +  *                    +  
          *                                +  

} 
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Solution 

4.(i)         also          

    *         +  *        +  *                +  

    *        +  *         +  *                +  

Hence         

    *         +  *        +  * +  

    *        +  *         +  * +  

Hence         

4.(ii)          also          

    *       +  *            +  *            +  

    *            +  *       +  *            +  

Hence         

    *       +  *            +  *       +  

    *            +  *       +  *       +  

Hence         

4.(iii)         also          

    *           +       

      *           +     

Hence         

    *           +    *           +  

      *           +  *           +  

Hence         

Solution 

We have to verify 

(   )         

(   )         
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(   )         

A = {a, b, c, d, g, h} 

B = {c, d, e, f, j} 

U = {a, b, c, d, e, f, g, h, i, j} 

   = U - A 

= {a, b, c, d, e, f, g, h, i, j} - {a, b, c, d, g, h} 

= {e, f, i, j} 

   = U - B 

= {a, b, c, d, e, f, g, h, i, j} - {c, d, e, f, j} 

= {a, b, g, h, i} 

A   B = {a, b, c, d, e, f, g, h, j} 

(     )  = U - (A   B) 

= {a, b, c, d, e, f, g, h, i, j} - {a, b, c, d, e, f, g, h, j} 

= {i} 

     = {e, f, i, j} ∩ {a, b, g, h, i} 

= {i} 

 

(   )         

A = {a, b, c, d, g, h} 

B = {c, d, e, f, j} 

U = {a, b, c, d, e, f, g, h, i, j} 

   = U - A 

= {a, b, c, d, e, f, g, h, i, j} - {a, b, c, d, g, h} 

= {e, f, i, j} 

   = U - B 

= {a, b, c, d, e, f, g, h, i, j} - {c, d, e, f, j} 

= {a, b, g, h, i} 

A ∩ B = {c, d} 

(     )  = U - (A ∩ B) 

= {a, b, c, d, e, f, g, h, i, j} - {c, d} 

= {a, b, e, f, g, h, i, j} 

     = {e, f, i, j}   {a, b, g, h, i} 

= {a, b, e, f, g, h, i, j} 

 

Solution 

  *          +  and   *          +  
       *          +  *          +  *          +  
(i)      *          +  *          +  *          +    

(ii)     *          +  *          +  *          +    

(iii)      *          +  *          +    

 

 
Solution 

n (C) = 34  ;   n (H) = 30  ;    n (U) = 55  ;   n (C   H) = 55 

n(C   H) = n(C) + n(H) – n(C ∩ H) 

                (     )             (     )  

  (     )      –      

  (     )     .  
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Solution 

n(U   E   P)  = 500  ;  n (U) = 250  ;  n (E) = 150  ;   n (P) = 50 

n (U ∩ E) = 40  ;  n (E ∩ P) = 30  ;  n (U ∩ P) = 10 

n (U ∩ E ∩ P) = ??? 

n(U   E   P) = n(U) + n(E) + n(P) – n(U ∩ E) – n(E ∩ P) – n(U ∩ P) + n(U ∩ E ∩ P) 

500 = 250 + 150 + 50 - 40 - 30 - 10 + n(U ∩ E ∩ P) 

500 = 450 - 80 + n(U ∩ E ∩ P)  

500 = 370 + n(U ∩ E ∩ P) 

n(U ∩ E ∩ P) = 130 

Solution  
n (B) = 19  ;  n (G) = 15  ;   n (C) = ?  ;  n (B ∩ G) = 3  ;  n (B ∩ C) = 4   

n (G ∩ C) = 2 ; n(B   G   C) = 34  ; n(B ∩ G ∩ C) = 0 

n(B   G   C) = n(B) + n(G) + n(C) – n(B ∩ G) – n(B ∩ C) – n(G ∩ C) + n(B ∩ G ∩ C) 

34 = 19 + 15 + n(C) - 3 - 4 - 2 + 0 

34 = 34 – 9 + n(C) 

n(C) = 9  
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Solution  

n (L) = 17  ;  n (T) = 11  ;  n (L ∩ T) = 9  ;  n (L ∩ B) = 6  ;  n (T ∩ B) = 4 

n (L ∩ T ∩ B) = 8  ;  n(L   T   B)= 35 

n(L   T   B)= n(L) + n(T) + n(B) – n(L ∩ T) – n(L ∩ B) – n(T ∩ B) + n(L ∩ T ∩ B) 

35 = 17 + 11 + n(B) - 9 - 6 - 4 + 8 

35 = 17 + n(B)  

n(B) = 18

Solution  

  *           +     ( )       

  *             +     ( )      

  *             +     ( )      

  *                      +     ( )      

       *           +  *             +  *                      +  
       *           +  *             +  *           +  
       *           +  *                      +  *             +  
(i) (     )        

      *                      +  *           +  *           +  
(     )    *           +  *                      +  
(     )    *                      +  
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(ii)  *  (     )+     

      *           +  *             +  *             +  
  (     )  *             +  *             +  *             +   
 *  (     )+      

Solution  

n(C   F   H)  = 125  ;  n (C) = 60  ;  n (F) = 70  ;   n (H) = 40 

n (C ∩ F) = 25  ;  n (F ∩ H) = 15  ;  n (C ∩ H) = 10 ; n (C ∩ F ∩ H) = ??? 

n(C   F   H) = n(C) + n(F) + n(H) – n(C ∩ F) – n(F ∩ H) – n(C ∩ H) + n(C ∩ F ∩ H) 

125 = 60 + 70 + 40 – 25 – 15 – 10 + n(C ∩ F ∩ H) 

n(C ∩ F ∩ H) = 125 - 60 - 70 - 40 + 25 + 15 + 10 

n(C ∩ F ∩ H) = 5 
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Solution  

n(N   B   K)  = ???  ;  n (N) = 40  ;  n (B) = 65  ;   n (K) = 50 

n (N ∩ B) = 20  ;  n (B ∩ K) = 35  ;  n (N ∩ K) = 27  ;  n (N ∩ B ∩ K) = 12 

a) At least how many people like Nihari, Biryani or Korma:  

n(N   B   K) = n(N) + n(B) + n(K) – n(N ∩ B) – n(B ∩ K) – n(N ∩ K) + n(N ∩ B ∩ K) 

n(N   B   K) = 40 + 65 + 50 – 20 – 35 – 27 + 12 

 (         )        

b) How many people did not like Nihari, Biryani or Korma:  

Total people = 130 

People who like nihari, biryani, or korma = 85 

People who did not like nihari, biryani, or korma = 130 – 85 = 45  

c) How many people like only one of the Nihari, Biryani or Korma:  

People who like only nihari = n(N) – n(N ∩ B) – n(N ∩ K) + n(N ∩ B ∩ K) 

    = 40 - 20 - 27 + 12 = 5 
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People who like only biryani = n(B) – n(N ∩ B) – n(B ∩ K) + n(N ∩ B ∩ K) 

      = 65 - 20 - 35 + 12 = 22 

People who like only korma = n(K) – n(N ∩ K) – n(B ∩ K) + n(N ∩ B ∩ K) 

     = 50 - 27 - 35 + 12 = 0 

Total people who like only one food = 5 + 22 + 0 = 27  
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Solution  

  *       +  

    *       +  *       +  

*(   ) (   ) (   ) (   ) (   ) (   ) (   ) (   ) (   ) (   ) (   ) (   ) (   ) (   ) (   ) (   )+  
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Solution  

 

Solution 

i.  ( )        ( )   ( )     ( )     

ii.  ( )        (  )   (  )     (  )        (  )      

iii.  ( )        .
 

 
/   .

 

 
/     .

 

 
/       .

 

 
/     

iv.  ( )        ( )  ( )     ( )       ( )     

v.  ( )        (  )  (  )     (  )        (  )      

vi.  ( )        . 
 

 
/  . 

 

 
/
 
    . 

 

 
/  

 

 
    . 

 

 
/  
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Solution 

 ( )          

 ( )   ( )      

          

          

         ……(i) 

 ( )   ( )      

           

           

            ……(ii)  
 

      2(i) - (ii)            (ii) - (i) 

         
          

                                       
    

        
                 
 

    
 

Solution 

 ( )          

 (  )   (  )      

          

          

          ……(i) 

 ( )   ( )      

           

           

           ……(ii)  
 

      (i) - (ii)            2(i) + (ii) 
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Solution 

 ( )        

 ( )      

         

         

  
  

 
    

 

Solution 

 ( )         

 ( )   ( )     

        ……(i) 

 (  )   (  )     

          ……(ii)  
 

      (i) - (ii)            4(i) - (ii) 
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Solution  

 

 

 

 

Solution 

i.        *                    +  *          +  *         +  

ii.        *                    +  *         +  *          +  

iii.     *          +  *         +  *                    +  

iv.     *          +  *         +  *      +  

v.     *          +  *         +     

vi.       *         +  *          +  *                    +  

vii.      *         +  *         +  *         +  

viii.        *                    +  *                    +     
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Solution 

(i)        

 

(ii)       

 

(iii)       

 

(iv)       

 
(v)       

It has no Venn diagram. 

Solution 

(i)          

and  

 

 

 

Where we use   
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(i)          

 

(ii) (   )      

 
 

And  

 
 

Then (   )      is  
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Solution 

(a)   *       +    *           +    *          +  

i. Associativity of Union:      (   )  (   )    

        (   )  *       +  ,*           +  *          +-  

  (   )  *       +  *                +  *                    +  

      (   )    ,*       +  *           +-  *          +  

(   )    *               +  *          +  *                    +  

Hence   (   )  (   )    

ii. Associativity of Intersection:      (   )  (   )    

        (   )  *       +  ,*           +  *          +-  

  (   )  *       +  *     +  * +  

      (   )    ,*       +  *           +-  *          +  

(   )    *   +  *          +  * +  

Hence   (   )  (   )    

iii. Distributivity of Union over Intersection:    (   )  (   )  (   ) 

        (   )  *       +  ,*           +  *          +-  

  (   )  *       +  *     +  *             +  

      (   )  (   )  ,*       +  *           +-  ,*       +  *          +-  

(   )  (   )  *               +  *                  +  *             +  

Hence   (   )  (   )  (   ) 

iv. Distributivity of Intersection over Union:    (   )  (   )  (   ) 

        (   )  *       +  ,*           +  *          +-  

  (   )  *       +  *                +  *   +  

      (   )  (   )  ,*       +  *           +-  ,*       +  *          +-  

(   )  (   )  *   +  * +  *   +  

Hence   (   )  (   )  (   ) 
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(b)        * +    *     +  

i. Associativity of Union:      (   )  (   )    

        (   )     ,* +  *     +-     *     +  *     +  

      (   )    ,   * +-  *     +  * +  *     +  *     +  

Hence   (   )  (   )    

ii. Associativity of Intersection:      (   )  (   )    

        (   )    ,* +  *     +-    * +     

      (   )    ,  * +-  *     +    *     +     

Hence   (   )  (   )    

iii. Distributivity of Union over Intersection:    (   )  (   )  (   ) 

        (   )    ,* +  *     +-    * +  * +  

      (   )  (   )  ,  * +-  ,  *     +-  * +  *     +  * +  

Hence   (   )  (   )  (   ) 

iv. Distributivity of Intersection over Union:    (   )  (   )  (   ) 

        (   )    ,* +  *     +-    *     +     

      (   )  (   )  ,  * +-  ,  *     +-         

Hence   (   )  (   )  (   ) 

(c)     *       +      *            +               

i. Associativity of Union:      (   )  (   )    

        (   )     ,   -          

      (   )    ,    -           

Hence   (   )  (   )    

ii. Associativity of Intersection:      (   )  (   )    

        (   )    ,   -         

      (   )    ,   -            

Hence   (   )  (   )    

iii. Distributivity of Union over Intersection:    (   )  (   )  (   ) 

        (   )    ,   -         

      (   )  (   )  ,   -  ,   -         

Hence   (   )  (   )  (   ) 

iv. Distributivity of Intersection over Union:    (   )  (   )  (   ) 

        (   )    ,   -         

      (   )  (   )  ,   -  ,   -         

Hence   (   )  (   )  (   ) 
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Solution 

(   )         

U = {1, 2, 3, ..., 20} 

A = {2, 4, 6, ..., 20} 

B = {1, 3, 5, ..., 19} 

   = U - A 

= {1, 2, 3, ..., 20} - {2, 4, 6, ..., 20} 

= {1, 3, 5, ..., 19} 

   = U - B 

= {1, 2, 3, ..., 20} - {1, 3, 5, ..., 19} 

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

A   B = {1, 2, 3, ..., 20} 

(     )  = U - (A   B) 

= {1, 2, 3, ..., 20} - {1, 2, 3, ..., 20} 

= { } 

     = {1, 3, 5, ..., 19} ∩ {2, 4, 6, ..., 20} 

= { } 

Hence (   )        

(   )         

U = {1, 2, 3, ..., 20} 

A = {2, 4, 6, ..., 20} 

B = {1, 3, 5, ..., 19} 

   = U - A 

= {1, 2, 3, ..., 20} - {2, 4, 6, ..., 20} 

= {1, 3, 5, ..., 19} 

   = U - B 

= {1, 2, 3, ..., 20} - {1, 3, 5, ..., 19} 

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

A ∩ B = { } 

(     )  = U - (A ∩ B) 

= {1, 2, 3, ..., 20} - { } 

= {1, 2, 3, ..., 20} 

     = {1, 3, 5, ..., 19}   {2, 4, 6, ..., 20} 

= {1, 2, 3, ..., 20} 

Hence (   )        

 

Solution 

P = {x | x = 5m, m   N} = {5, 10, 15, 20, 25, ...} 

Q = {x | x = 2m, m   N} = {2, 4, 6, 8, 10, 12, ...} 

P ∩ Q = {5, 10, 15, 20, 25, ...} ∩ {2, 4, 6, 8, 10, 12, ...} 

P ∩ Q = {10, 20, 30, 40, 50, ...} = {x | x = 10m, m   N} 

Solution 

(i) L.H.S. = A ∩ (A   B) = (A ∩ A)   (A ∩ B) = A   (A ∩ B) = R.H.S. 

(i) L.H.S. = A   (A ∩ B) = (A   A) ∩ (A   B) = A ∩ (A   B) = R.H.S. 
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Solution 

i.  ( )        ( )   ( )     ( )      

ii.  ( )        (  )   (  )     (  )        (  )      

iii.  ( )        . 
 

 
/   . 

 

 
/     . 

 

 
/   

  

 
    . 

 

 
/   

  

 
  

iv.  ( )         ( )   ( )     ( )       ( )     

v.  ( )         (  )   (  )     (  )         (  )       

vi.  ( )         .
 

 
/   .

 

 
/
 
    .

 

 
/        .

 

 
/      

Solution 

 ( )        

 (  )   (  )    

          ……(i) 

 ( )   ( )    

            ……(ii)  
 

      (i) - (ii)            2(i) + (ii) 

        
          

                                       

  
 

 
 

         
                
 

  
  

 
 

Solution 

 ( )        

Using  ( )       
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Solution 

 ( )         

 ( )   ( )     

       

Now  ( )   ( )     

           

Using      

          

  
  

  
  

Solution 

U = {1, 2, 3, ... , 100} 

A = {1, 2, 3, ... , 30} 

B = {31, 32, 33, ... , 55} 

C = {76, 77, 78, ... , 100} 

A   B   C = {1, 2, 3, ..., 30}   {31, 32, ..., 55}   {76, 77, ..., 100} 

A   B   C = {1, 2, 3, ..., 30, 31, 32, ..., 55, 76, 77, ..., 100} 
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Solution 

Total students = 180 

Passed Math = 120, Passed Science = 90, Passed both Math and Science = 60 

1. How many passed either the Math or Science test? 

Passed either Math or Science = Passed Math + Passed Science - Passed both 

= 120 + 90 – 60 = 150 

2. How many did not pass either of the two tests? 

Failed both Math and Science = Total students - Passed either Math or Science 

= 180 – 150 = 30 

3. How many passed the Science test but not the Math test? 

Passed Science but not Math = Passed Science - Passed both 

= 90 – 60 = 30 

4. How many failed the Science test? 

Failed Science = Total students - Passed Science 

= 180 – 90 = 90 
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Solution 

Total developers = 300 

n(P) = 150, n(J) = 130, n(H) = 120, n(P ∩ J) = 70, n(P ∩ H) = 60, n(J ∩ H) = 50 

n(P ∩ J ∩ H) = 40 

1. How many developers use at least one of these languages? 

n(P   J   H) = n(P) + n(J) + n(H) – n(P ∩ J) – n(P ∩ H) – n(J ∩ H) + n(P ∩ J ∩ H) 

= 150 + 130 + 120 - 70 - 60 - 50 + 40 = 260 

2. How many developers use only one of these languages? 

Developers who use only P = n(P) – n(P ∩ J) – n(P ∩ H) + n(P ∩ J ∩ H) 

= 150 - 70 - 60 + 40 = 60 
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Developers who use only J = n(J) – n(P ∩ J) – n(J ∩ H) + n(P ∩ J ∩ H) 

= 130 - 70 - 50 + 40 = 50 

Developers who use only H = n(H) – n(P ∩ H) – n(J ∩ H) + n(P ∩ J ∩ H) 

= 120 - 60 - 50 + 40 = 50 

Total developers who use only one language = 60 + 50 + 50 = 160 

3. How many developers do not use any of these languages? 

Developers who do not use any language = Total developers - Developers who use 

at least one language 

= 300 – 260 = 40 

4. How many developers use only PHP? 

Developers who use only PHP = n(H) = 50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


