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Solution 

Consider three consecutive integers are    (   ) and (   ) 

( )  (   )  (   )       
         
       
      
Hence the three consecutive integers are 13, 14, and 15. 

 
Solution 
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Solution 

Let x equal the first number and y equal the second number. Then  

According to condition:            and   –         

            

  –          
                                    adding both    

         

            

             
                                    subtracting both    

        

 

 

 
Solution 

 °F = 9/5°C + 32  

 °F = 9/5× 48°C + 32 = 118.4°F 

 
Solution 

Son’s current age = x year 

Father’s current age = 72   x year 

Six years ago, Son’s age =  x   6 year 

Six years ago, Father’s age = (72 – x) – 6 = 66 – x year 

Six years ago, according to condition:       (   ) 

Simplifying we get:       

Six years ago, Son’s age =  26   6 = 20 year 

 
Solution 
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Solution 

Taxable Income = Total Income    Exempted Amount   

Taxable Income =                        

Taxable Income =              

Tax Rate =                 

Tax Amount = Taxable Income    Tax Rate 

Tax Amount =                    

Tax Amount =           

 

 
Solution 

Principal Amount (P) =           

Rate of Interest (R) =          

Time (T) =   year 

Compound Interest (CI) =   (   )    

Compound Interest (CI) =           (      )            

Compound Interest (CI) =          



13 
 

Visit us @ YouTube “Learning with Usman Hamid” 

 

 

 



14 
 

Visit us @ YouTube “Learning with Usman Hamid” 

 

 
Solution 

i.  (   )        

       (   )  
 

 
.
 

 
 

 

 
/  

 

 
.
     

  
/  

 

 
.
  

  
/  

   

  
 

  

 
  

            
 

 
.
 

 
/  

 

 
.
 

 
/  

  

 
 

  

  
 

 

 
 

  

  
 

  

  
 

  

 
  

Hence   (   )        

ii. (   )        

      (   )  .
 

 
 

 

 
/

 

 
 .

    

 
/

 

 
 .

  

 
/

 

 
 

   

  
  

            .
 

 
/

 

 
 .

 

 
/

 

 
 

  

  
 

  

  
 

  

  
 

 

 
 

   

  
  

Hence  (   )        

 
Solution 

We have to verify  

(   )      (   )  and  (   )      (   ) 

i. (   )      (   ) 

      (   )    .
 

 
 

 

 
/  

 

 
 .

    

 
/  

 

 
 

  

 
 

 

 
 

  

  
  

        (   )  
 

 
 .

 

 
 

 

 
/  

 

 
 .

    

 
/  

 

 
 

  

 
 

  

  
  

Hence  (   )      (   ) 

ii. (   )      (   ) 

      (   )    .
 

 
 

 

 
/  

 

 
 

  

 
 

 

 
 

  

 
 

 

 
 

  

  
 

  

 
  

        (   )  
 

 
 .

 

 
 

 

 
/  

 

 
 

  

 
 

   

  
 

  

 
  

Hence  (   )      (   ) 



15 
 

Visit us @ YouTube “Learning with Usman Hamid” 

 
Solution 

Yes, zero is a rational number. A rational number is defined as a number that can 

be expressed as the ratio of two integers, i.e., 
 

 
, where a and b are integers and b is 

non-zero. Zero can be expressed as a ratio of two integers, such as: 0 = 0/1 

In this case, both 0 and 1 are integers, and 1 is non-zero. Therefore, zero meets the 

definition of a rational number. 

Solution 

For any two real numbers a and b, exactly one of the following is true: 

1. a < b 2. a = b 3. a > b 

Solution 
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Solution 

Let the three consecutive odd integers be x, x+2, and x+4. 

x + (x+2) + (x+4) = 51 

3x + 6 = 51 

3x = 45 

x = 15 

Now that we know x, we can find the other two integers: 

x+2 = 17 

x+4 = 19 

So, the three consecutive integers are 15, 17, and 19. 

Solution 

Let's say the number of balls in the smaller bucket is x. Since the other bucket has 

28 more balls, the number of balls in the larger bucket is x + 28. 

We know that the total number of balls is 96, so we can set up the equation: 

x + (x + 28) = 96 

2x + 28 = 96 

2x = 68 

x = 34 

So, the smaller bucket has 34 balls. 

The larger bucket has 34 + 28 = 62 balls. 

Therefore, the two buckets have 34 and 62 balls, respectively. 
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Solution  

Initial Investment = Rs. 3,50,000 

Rate of interest for the first 2 years =  
 

 
 % = 7.25% per annum 

Interest for the first 2 years = (3,50,000   7.25%   2) = Rs. 50,750 

Rate of interest for the next 5 years = 8% per annum 

Interest for the next 5 years = (3,50,000   8%   5) = Rs. 1,40,000 

Amount after 7 years = 3,50,000 + 50,750+ 1,40,000 = Rs. 5,40,750 

Therefore, Salma had Rs. 5,40,750 at the end of 7 years. 
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Solution  

 

 

Solution 

(i) 804   (ii) 300000  (iii) 0.015  (iv) 17700000  (v) 0.0000055  (vi) 0.00004 

 
Solution  

 

 



19 
 

Visit us @ YouTube “Learning with Usman Hamid” 
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Solution 

 

Solution  

i.                  Characteristic   , Mantissa          

ii.                   Characteristic   , Mantissa         

iii.                     Characteristic   , Mantissa         

iv.                               Characteristic    , Mantissa         

v.                               Characteristic    , Mantissa         

vi.                                  Characteristic    , Mantissa         

Solution  

i.                    Characteristic   , Mantissa          

ii.                     Characteristic   , Mantissa          

iii.                                Characteristic    , Mantissa          
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Solution  
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Solution  
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Solution 
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Solution 

i.                                    

ii.                                              
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/  taking logarithm on both sides 
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5(ii).    (               )      

Solution 

Let                    

        (               )  taking logarithm on both sides 

        (    )     (    )     (     )  

                           

             

         (      )  

    (               )         
 

5(iii).    0
(     )  (      )

     
1      

Solution 
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(     )  (      )
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(     )  (      )

     
1  taking logarithm on both sides 
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5(iv).    [
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Solution 

Let   
√     
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 (     )

    
]  taking logarithm on both sides 
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Solution  

       0
 

  
1       0

     

  
1       

       0
     

  
1         ,    -         ,   -          (  )  

        0
 

  
1       0

     

  
1     rector scale 

Solution 
Initial investment = Rs. 100000 

Interest rate = 5% per annum 

Total value after t years = y 

The equation modeling this situation is: 

           (    )   
We want to find years when the investment will be double, i.e., y = 2,00,000 

                      (    )   
    (    )           (    )             (    )  

   
    

   (    )
   

      
      

                  

 
Solution 

First method 

         (    )
 

     

        (    )
   

     

        (    )   

               
         °C 

Second method 

         (    )
 

     

        (    )
   

     

         (     (    ) )  

                (    )          (       ) 

                      (      )  
         °C 
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Solution 

 
 

Solution 
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Solution 
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Solution 

i.    (    )                                   

ii.     √     
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,             -  

iii.    √       (   )
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9(i).    [√     
 

]      

Solution 

Let   √     
 

 (     )
 

   

        (     )
 

   taking logarithm on both sides 
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(      )  
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9(ii).    (           )      

Solution 

Let                

        (           )  taking logarithm on both sides 

        (     )     (     )  

                    

             

         (      )  

    (           )        
 

9(iii).    .
           

          
/      

Solution 

Let   
           

          
  

        .
           

          
/  taking logarithm on both sides 

        (     )     (     )     (     )     (    )  

                                  

             

         (      )  

    .
           

          
/         

 

 
Solution 

 ( )         (     )   

          (     )    when P(t) = 35 

        (     )    dividing by 22 

                         taking logarithm on both sides 

                      
      

      
  

                    

Since t represents years after 2016, add 19 to 2016: 

Year ≈ 2016 + 19 ≈ 2035  
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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)          

Case – I: If A and B are Overlapping 
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Case – II: If A and B are Disjoint 

      
 

         

 

 

(ii) (   )      

Case – I: If          

    
 

(   )      

 

Case – II: If          

      
 

(   )      
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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 

 



56 
 

Visit us @ YouTube “Learning with Usman Hamid” 

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 
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Solution:  

 

 

 

Solution 

  

(ii)                    (   )   (   )  (   )(   )  

(iii)                     (   )   (   )  (   )(   )  

(iv)                     (   )   (   )  (   )(   )  (   )  
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Solution 

(i)                      (   )   (   )  (   )(   )  

(ii)                       (   )   (   )  (   )(   ) 

(iii)                     (   )   (   )  (   )(   )  

(iv)                      (   )   (   )  (   )(   ) 

(v)                         (    )   (    )  (    )(   )  

(vi)                       (   )   (   )  (   )(   ) 

(vii)                        (   )   (   )  (   )(   ) 

(viii)                   (   )   (   )  (   )(   )  

 

  

Solution 

(i)                       (   )   (   )  (    )(   ) 

(ii)                           (   )   (   )  (    )(   ) 

(iii)                         (   )   (   )  (    )(   ) 

(iv)                        (   )   (   )  (    )(   ) 

 (v)                         (   )   (   )  (    )(   )  

(vi)                       (   )   (   )  (    )(   ) 

(vii)                         (   )   (   )  (    )(   ) 

(viii)                                  

   (    )   (    )  (    )(   )  
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Solution 

1.(i)            

  (   )    (   )   (   )    (   )       (   )(   )    (   )(   )  

  (        )            (        )    (   )   

  (             )(             ) 

1.(ii)           

  (  )   (   )   (  )    (   )    (  )(   )     (  )(   )   

  (        )            (        )    (   )   

  (              )(              ) 

1.(iii)               

                                    

 (    )    (  )   

 (       )(       )  

1.(iv)             

                                   

 (    )    (  )   

 (       )(       )  

 

- 
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1.(v)                

                                            

 (      )    (   )   

 (          )(          )  

1.(vi)              

                                        

 (     )    (   )   

 (         )(         )  

Solution 

2.(i) (   )(   )(   )(   )    

 (   )(   )(   )(   )     

 (       )(       )     

 (   )(   )                           

 (   )  (       )   

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

 (   )(   )(   )(   )      

 (        )(       )      

 (    )(   )                             

               (    )   (    )  

 (    )(   )  (        )(       )  
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2.(iii) (        )(        )    

 (        )(        )     

 (   )(   )                         

 (   )  (        )   

2.(iv) (        )(        )    

 (        )(        )     

 (   )(   )                         

              (   )   (   )  

 (   )(   )  (        )(        )  

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

 (   )(   )(   )(   )       

 (       )(       )       

 (       )(       )       

 (    )(    )                        

                               (    )    (    )  

 (    )(    )  (       )(       )  

2.(vi) (   )(   )(   )(   )        

 (   )(   )(   )(   )        

 (       )(       )        

 (       )(       )        

 (    )(    )                            

 (    )(    )  (       )(       )  
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Solution 

3.(i)               

 (  )   (  ) ( )   (  )( )  ( )   

 (    )   

3.(ii)                         

 (  )   (  ) (  )   (  )(  )  (  )   

 (     )   

3.(iii)                            

 ( )   ( ) (  )   ( )(  )  (  )   

 (    )   

3.(iv)                        

 (  )  (   )   (  )(   )   (  ) (   )  

 (     )  

Solution 

4.(i)         

 (  )  ( )   

 (    ),(  )  (  )( )  ( ) -  

 (    )(         )  
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4.(ii)          

 (  )  ( )   

 (    ),(  )  (  )( )  ( ) -  

 (    )(           )  

4.(iii)       

 (  )  ( )   

 (    ),(  )  (  )( )  ( ) -  

 (    )(        )  

4.(iv)          

 (   )  ( )   

 (     ),(   )  (   )( )  ( ) -  

 (     )(           )  

4.(v)           

 (  )  ( )   

 (    ),(  )  (  )( )  ( ) -  

 (    )(           )  

4.(vi)          

 ( )  (  )   

 (    ),( )  ( )(  )  (  ) -  

 (    )(          )  
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Solution 

1.(i)             

                 

                 

               

1.(ii)                 

        (  )  (  )  (     )(     )  

         (     )  

           

1.(iii)             

     (   )(      )  

               

            

1.(iv)                      

           (       )   (         )   (   )(   )  

            (        )   (          )   (   )(    )  

     (   )  
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1.(v)                        

                   (   )   (   )  (   )(   )  

                   (   )   (   )  (   )(   )  

     (   )(   )  

         

1.(vi)                          

                       (   )   (   )  (   )(   )  

                      (   )   (   )  (   )(   )  

       (   )  

         

Solution 

2.(i)                      
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2.(ii)                      

 

             

2.(iii)                             

 

 

 and  

           (    )    
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2.(iv)                          

Let         (     ) 

3 is not common in both given polynomials, so ignoring it, we consider only 

      

 

 

           (   )    
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Solution 

3.(i)               

              

                

             

                              

                                 

                           

3.(ii)            

      (   )  

        (   )      (   )  

                (   )      

                       

            (   )      (   )  

3.(iii)               

        (   )  (   )(   )  

       (   )  

               (   )      

                     (   )  

           (   )   (   )   (   )   
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3.(iv)             

      (    )(    )  (   )(   )(    )  

       (    )   (   )(   )  

               (   )(   )      

                     (    )  

           (   )(   )   (    )   (     )  

3.(v)                    

        (    )   (   )(   )  

                  (   )(   )   (   )(   )  

     (   )(   )  

               (   )(   )      

                      (   )  

           (   )(   )    (   )   (    )(   )  

Solution 

         

                    

 ( )            

 ( )     

Using formula:  ( )   ( )          

(        )   ( )  (   )  (              )  

 ( )  
(   ) (              )

(        )
  

 ( )  
(   ) (              )

(   )(   )
  

 ( )  
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 ( )  
              

   
            

Solution 

      (   )  
        (   )(     )  
 ( )     (     )  
 ( )     
Using formula:  ( )   ( )          

   (     )   ( )    (   )      (   )(     )  

 ( )  
  (   )     (   )(     )

   (     )
  

 ( )     (     )  

Solution 

    (   )  
        (   )(     )  
 ( )   ( )     
Using formula:  ( )   ( )          

 ( )   ( )  (   )      (   )(     )  

 ( )   ( )      (   ) (     )      (   ) (   )   
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Solution 

1.(i) √             

         ( )   ( )( )  ( )  (   )   

√         √(   )   

√          (   )  

1.(ii) √              

          (  )   (  )( )  ( )  (    )   

√          √(    )   

√           (    )  

1.(iii) √                

            (  )   (  )( )  ( )  (    )   

√            √(    )   

√             (    )  

1.(iv) √               

           (  )   (  )( )  ( )  (    )   

√           √(    )   

√            (    )  
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1.(v) √                  

               ,           -  

               ,(   )   (   )( )  ( ) -   (     )   

√            √ (     )   

√             √ (     )  

1.(vi) √                 

               (         )    ,(  )   (  )( )  ( ) -  

               (    )   

√             √  (    )   

√              √  (    )  

Solution 

1.(i) √                        

         

 

    

                    

      

 

       

                  

                  

 

          

                             

                             

                                0 

 

√                     (        )  
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1.(ii) √                               

           

 

     

                           

        

 

        

                    

                   

 

            

                                 

                                 

                                0 

 

√                            (          )  

1.(iii) √                             

          

 

   

                         

     

 

        

                     

                     

 

            

                                

                                 

                                0 

 

√                          (         )  

1.(iv) √                         

         

 

    

                     

      

 

       

                  

                 

 

         

                             

                              

                                0 

 

√                      (        )  
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Solution 

 ( )                         (   )   (   )  

 ( )  (    )(   )  

For zero return  ( )    we have (    )(   )    

          or         

        or       

Investment levels that result in zero return will be       and       

Solution 

 ( )                   

 ( )  ( )   ( ) ( )   ( )( )  ( )  (   )   

Since profit is zero, using  ( )    we have (   )    

After taking cube root on both sides we have        

Solution 

 ( )              

 ( )    (       )    (   )(   )  

For zero potential energy, using  ( )    we have   (   )(   )    

Then                     
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Solution 

 ( )             

 ( )   (       )  

 ( )   (         )  

 ( )   (   )(   )  

For zero potential deflection, using  ( )    we have  (   )(   )    

     then        or        

Then               
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Solution 

2.(i)               

   (         )  

2.(ii)           

 ( )  (  )   

 (    ),( )  ( )(  )  (  ) -  

 (    )(           )  

2.(iii)        

 (  )  ( )   

 (    ),(  )  (  )( )  ( ) -  

 (    )(          )  

2.(iv)             

  (         )   ,             -   , (     )   (     )-  

  (    )(     )  

2.(v)          

               (    )   (    )  

 (     )(    )  
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2.(vi)       

 (  )  ( )   (  )( )   (  )( )  (    )        

 (    )  (  )  (       )(       )  

 (       )(       )  

2.(vii)          

 (  )      ( )   

 (  )   (  )( )  ( )       (  )( )  

 (    )       

 (    )  (  )  (       )(       )  

 (       )(       )  

2.(viii) (   )(   )(   )(   )      

 (   )(   )(   )(   )       

 (        )(        )       

 (    )(    )                             

  (    )  (     )(        )  

  (   )(        )  

2.(ix) (       )(       )     

 (       )(       )      

 (   )(   )                          

 ( )   ( )( )  ( )  (   )   

 (       )   
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Solution 

3.(i)                  

            (   )        (   )  

          (   )        (   )  

                       

                     (   )    (   )    (   )(   )  

        

                (   )(   )     (   )(   )  

3.(ii)                  

           (       )   (         )   (   )(   )  

                  (   )(   )  

                      

                    (   )(   )(   )(   )  

       

            (   )(   )(   )(   )  wrong answer in book 

3.(iii)                

         ( )   ( )( )  ( )  (   )  (   )(   )  

      ( )  ( )  (   )(   )  

               (   )      

                   (   )(   )  

    (   )  

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

       (    )   (   )(   )  

                  (   )(   )  

               (   )      

                    (   )(   )  

    (   )  

           (   )   (   )(   )    

     (   )(    )  wrong answer in book 

 
Solution 

Factorization: 

           (   )   (   )( )  ( )   

           (     )   

√           √(     )   

√            (     )  

Division Method: 

      

 

    

            

      

 

      

             

              

           0  

 

√            (     )  

Solution 

 ( )                       (   )(   )  

For optimal repayment, using  ( )    we have (   )(   )                              

We have            . That is 3 years or 5 years. 
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Solution 

(i)           

           

         

   
  

  
  

      

 

(ii) 
 

 
       

 

 
        

 

 
      

               

 

(iii) 
 

 
 

  

 
 

 

  
 

   .
 

 
/     .

  

 
/     .

 

  
/  

               

   
 

 
  

 

(iv)    (    )      

              

              

           
  

  
  

      

 

(v) 
    

 
 

  

 
 

 

 
 

   .
    

 
/     .

  

 
/     .

 

 
/  

 (    )         

            

                  

 

(vi)  
  

  
   

  

 
  

   . 
  

  
/     ( )     .

  

 
 /  
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Solution 

(i)        

        

     

 
 

(ii)          

         

     or      

 

(iii)        

        

      

     

 
 

(iv)  (    )    

         

        

   
  

 
  

       

 

(v) 
 

 
  

 

 
  

 

  
 

   .
 

 
 /     .

 

 
/     . 

 

  
/  

 (  )        

          

       

  
 

  
  

  
 

 
  

 
 

(vi) 
 

 
  

 

 
    

 

 
  

  .
 

 
 /    .

 

 
/    (  )    .

 

 
 /  
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Solution 

3 (i)        

Associated equations:             

To find Points: 

Put          then point is  (   ) 

Put          then point is  (   ) 

To check Region put (   ) in given eq. 

      true, graph towards the origin 

 

 

3 (ii)          

Associated equations:               

To find Points 

Put          then point is  (   ) 

Put          then point is  (   ) 

To check Region put (   ) in given eq. 

       false, graph away from origin 
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3 (iii)         

Associated equations:              

To find Points: 

Put           then point is  (    ) 

Put          then point is  (   ) 

To check Region put (   ) in given eq. 

      false, graph away from origin 

 

 

3 (iv)          

Associated equations:               

To find Points 

Put           then point is  (    ) 

Put          then point is  (   ) 

To check Region put (   ) in given eq. 

       true, graph towards the origin 
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3 (v)        

Associated equations:             

Point:    
 

 
 

Region:       true, graph towards the origin 

 

3 (vi)        

Associated equations:             

Point:   
 

 
 

Region:       true, graph towards the origin 
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Solution 

4 (i)  

         ………( ) 

           ………(  ) 

Associated equations     

         ………(   ) 

           ………(  ) 

To find Points 

(   )   Put           then point is  (    ) 

(   )   Put          then point is  (   ) 

(  )   Put          then point is  (   ) 

(  )   Put          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

( )        true, graph towards the origin 

(  )         true, graph towards the origin 
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4 (ii)  

       ………( ) 

         ………(  ) 

Associated equations     

       ………(   ) 

        ………(  ) 

To find Points 

(   )   Put          then point is  (   ) 

(   )   Put          then point is  (   ) 

(  )   Put           then point is  (    ) 

(  )   Put          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

( )        false, graph away from origin 

(  )        true, graph towards the origin 

 



89 
 

Visit us @ YouTube “Learning with Usman Hamid” 

4 (iii)  

          ………( ) 

        ………(  ) 

Associated equations     

          ………(   ) 

        ………(  ) 

To find Points 

(   )   Put          then point is  (   ) 

(   )   Put          then point is  (   ) 

(  )   Put           then point is  (    ) 

(  )   Put          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

( )         false, graph away from origin 

(  )        true, graph towards the origin 
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4 (iv)  

          ………( ) 

   
 

 
   ………(  ) 

Associated equations     

          ………(   ) 

   
 

 
   ………(  ) 

To find Points 

(   )   Put           then point is  (    ) 

(   )   Put          then point is  (   ) 

(  )   we have         
 

 
 then point is  . 

 

 
  / 

To check Region put (   ) in ( ) and (  ) 

( )        true, graph towards the origin 

(  )     
 

 
   true, graph towards the origin 
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4 (v)  

          ………( ) 

      ………(  ) 

Associated equations     

          ………(   ) 

      ………(  ) 

To find Points 

(   )   Put          then point is  (   ) 

(   )   Put          then point is  (   ) 

(  )   we have          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

( )        false, graph away from origin 

(  )        true, graph towards the origin 
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4 (vi)  

          ………( ) 

         ………(  ) 

Associated equations     

          ………(   ) 

         ………(  ) 

To find Points 

(   )   Put          then point is  (   ) 

(   )   Put          then point is  (   ) 

(  )   Put           then point is  (    ) 

(  )   Put          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

( )        true, graph towards the origin 

(  )        true, graph towards the origin 

 



93 
 

Visit us @ YouTube “Learning with Usman Hamid” 

 

Solution 

         ………( ) 

        ………(  ) 

Associated equations     

         ………(   ) 

        ………(  ) 

To find Points 
(   )   Put          then point is  (   ) 

(   )   Put           then point is  (    ) 

(  )   Put           then point is  (    ) 

(  )   Put          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

( )       true, graph towards the origin 

(  )        true, graph towards the origin 

 
Solve (   )  (  ) 

(     )  (   )      we have      

Put      in (   ) we have      and  (     ) 

Corner Points of Feasible Region:  (   )  (   )  (   )  (     ) 

At A:     (   )   ( )   ( )    

At B:     (   )   ( )   ( )    

At C:     (   )   ( )   ( )     

At D:     (     )   (  )   (  )     

So         is maximum at (     ) 
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Solution 

          ………( ) 

           ………(  ) 

Associated equations     

          ………(   ) 

           ………(  ) 

To find Points 
(   )   Put          then point is  (   ) 

(   )   Put           then point is  (    ) 

(  )   Put          then point is  (   ) 

(  )   Put          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

( )        true, graph towards the origin 

(  )         true, graph towards the origin 

 
Corner Points of Feasible Region:  (   )  (   )  (   ) 

At A:    (   )  ( )   ( )     

At B:     (   )  ( )   ( )    

At C:     (   )  ( )   ( )     

So        is maximum at (   ) 
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Solution 

        ………( ) 

         ………(  ) 

Associated equations     

        ………(   ) 

         ………(  ) 

To find Points 

(   )   Put          then point is  (   ) 
(   )   Put          then point is  (   ) 

(  )   Put           then point is  (    ) 

(  )   Put        
 

 
 then point is  .

 

 
  / 

To check Region put (   ) in ( ) and (  ) 

( )       true, graph towards the origin 

(  )        true, graph towards the origin 

    
Solve (   )  (  ) 

(    )  (    )        we have     

Put     in (   ) we have     and (   ) 

Corner Points: (   ) .
 

 
  /  (   ) (   ) 

At A:     (   )   ( )   ( )    

At B:     .
 

 
  /   .

 

 
/   ( )    

At C:     (   )   ( )   ( )     

At P:     (   )   ( )   ( )    

So         is maximum at (   ) 
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 Solution 

       ………( ) 

           ………(  ) 

Associated equations     

       ………(   ) 

           ………(  ) 

To find Points 
(   )   Put          then point is  (   ) 

(   )   Put          then point is  (   ) 

(  )   Put          then point is  (   ) 

(  )   Put          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

( )           false, graph away from the origin 

(  )         true, graph towards the origin 

 
Corner Points:  (   )  (   )  (   )  (   ) 

At A:     (   )   ( )  ( )    

At B:     (   )   ( )  ( )    

At C:     (   )   ( )  ( )     

At P:     (   )   ( )  ( )    

So        is minimum at (   ) 
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Solution 

         ………( ) 

          ………(  ) 

Associated equations     

         ………(   ) 

          ………(  ) 

To find Points 

(   )   Put           then point is  (    ) 
(   )   Put          then point is  (   ) 

(  )   Put          then point is  (   ) 

(  )   Put           then point is  (    ) 

To check Region put (   ) in ( ) and (  ) 
( )        true, graph towards the origin 

(  )         true, graph towards the origin 

 
Solve  (   )  (  ) 

(     )  (    )          we have     

Put     in (   ) we have     and  (   ) 

Corner Points:  (   )  (   )  (   )  (   ) 

At A:     (   )   ( )   ( )    

At B:     (   )   ( )   ( )     

At C:     (   )   ( )   ( )     

At D:     (   )   ( )   ( )     

So         is maximum at (   ) 
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Solution 

          ………( ) 

         ………(  ) 

Associated equations     

          ………(   ) 

         ………(  ) 

To find Points 
(   )   Put          then point is  (   ) 

(   )   Put          then point is  (   ) 

(  )   Put          then point is  (   ) 

(  )   Put          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

( )        false, graph away from the origin 
(  )        true, graph towards the origin 

 
Corner Points: (   ) (   ) (   ) 

At A:     (   )   ( )      

At B:     (   )   ( )       

At C:     (   )   ( )       

So        is minimum at (   ) and maximum at (   ) 
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Solution 

(i) 
   

 
     

          

          

       

   
 

 
  

   
 

 
  

 

(ii) 
    

 
 

 

 
   

   

 
 

  .
    

 
/    .

 

 
/    ( )    .

   

 
/  

 (    )       (   )  

               

               

      

  
 

 
  

 
 

(iii)         

         

      

  
 

 
  

     

 

(iv)  (   )      (     ) 
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Solution 

3 (i)  

          ………( ) 

          ………(  ) 

Associated equations     

          ………(   ) 

          ………(  ) 

To find Points 

(   )   Put           then point is  (    ) 
(   )   Put          then point is  (   ) 

(  )   Put        
 

 
 then point is  .  

 

 
/ 

(  )   Put          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

( )        true, graph towards the origin 

(  )        false, graph away from the origin 
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3 (ii)  

        ………( ) 

         ………(  ) 

Associated equations     

        ………(   ) 

         ………(  ) 

To find Points 
(   )   Put          then point is  (   ) 

(   )   Put          then point is  (   ) 

(  )   Put          then point is  (   ) 

(  )   Put          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

( )       true, graph towards the origin 

(  )        true, graph towards the origin 
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Solution  

        

Associated equations     

        

To find Points 

  Put          then point is  (   ) 

  Put          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

     true, graph towards the origin 

 
 

Corner Points:  (   )  (   )  (   ) 

At A:     (   )  ( )   ( )    

At B:     (   )  ( )   ( )     

At C:     (   )  ( )   ( )    

So        is maximum at (   ) 
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Solution 

        ………( ) 

        ………(  ) 

Associated equations     

        ………(   ) 

        ………(  ) 

To find Points 
(   )   Put          then point is  (   ) 

(   )   Put          then point is  (   ) 

(  )   Put          then point is  (   ) 

(  )   Put          then point is  (   ) 

To check Region put (   ) in ( ) and (  ) 

( )       false, graph away from the origin 

(  )        false, graph away from the origin 

 
Solve (   )  (  ) 

(    )  (   )        we have   
 

 
 

Put   
 

 
 in (   ) we have   

 

 
 and  .

 

 
 
 

 
/ 

Corner Points:  (   )  (   )  .
 

 
 
 

 
/ 

At A:     (   )   ( )   ( )    

At B:     (   )   ( )   ( )    

At P:     .
 

 
 
 

 
/   .

 

 
/   .

 

 
/    

So         is minimum at (   ) and maximum at (   ) 
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Solution 

 
 

Solution 

2(i):          
123 

0.456 × 60 = 27.36 

0.36 × 60 = 21.6 

                       

2(ii):          
58 

0.7891 × 60 = 47.346 

0.346 × 60 = 20.76 

                      

2(iii):          
90 

0.5678 × 60 = 34.068 

0.068 × 60 = 4.08 
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Solution 

3(i):            

              
  

  
 

  

     
                            

3(ii):            

              
  

  
 

  

     
                         

3(iii):            

              
  

  
 

  

     
                      

Solution 

4(i):        
 

   
 

 

 
    

4(ii):           
 

   
 

 

 
    

4(iii):           
 

   
 

  

 
    

Solution 

5(i): 
 

  
    

 

  
 

    

 
        

5(ii): 
   

 
    

   

 
 

    

 
      

5(iii): 
  

 
    

  

 
 

    

 
      

 
Solution 

6(i):        
 

 
        

  
 

 
    

 

 
 ( )  

 

 
           

6(ii):      
   

 
 

  

 
     

  
 

 
    

 

 
 .

   

 
/
 
 

  

 
          



107 
 

Visit us @ YouTube “Learning with Usman Hamid” 

Solution 

         
 

   
 

 

 
     

                   
 

 
    

 

 
 (  )  

 

 
          

                                     (  )              

           
                  

                        
       

           
       

          
              

Solution 

           
                  

                        
       

           
 

  
      

 

 

  
      

 

  
             

 
Solution 

                             

                               
 

   
 

  

 
     

                   
  

 
        

Now 
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Solution 

 

 

Solution 
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Solution 

3.(i)            
 

 
 

 

 
   

3.(ii)          
 

 
 

 

 
   

3.(iii)          
 

 
 

 

 
   

 

𝑐𝑜𝑠    

𝑠𝑖𝑛    

𝑐𝑜𝑡    

𝑐𝑜𝑡    

𝑐𝑜𝑠    

𝑠𝑖𝑛    

𝑐𝑜𝑠    

𝑐𝑜𝑡    

𝑠𝑖𝑛    
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Solution 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c 
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Solution 

1.(i)      
 

 
  

 

 

1.(ii)      
 

 
  

 

 

1.(iii)      
 

 
  

 

 

2 
3 𝐻  𝑃  𝐵        𝐵  

 𝐵        𝐵  √  

By Pythagoras Formula 

√  

√  

4 𝐻  𝑃  𝐵     𝑃     

 𝑃         𝑃  √  

By Pythagoras Formula 

  

  
√  𝐻  𝑃  𝐵  𝐻        

 𝐻        𝐻  √  

By Pythagoras Formula 

  



112 
 

Visit us @ YouTube “Learning with Usman Hamid” 

1.(iv)        
 

 
  

 
 

 

1.(v)      √
 

 
 

√ 

√ 
  

 
 

 

 
 

Prove the Following Trigonometric Identities 

 
Solution 

(         )                            
(         )                

 
Solution 
    

    
      

 

    
  

 √  

  𝐻  𝑃  𝐵     𝑃     

 𝑃        𝑃   √  

By Pythagoras Formula 

  

√  

√  
𝐻  𝑃  𝐵  𝐻  (√ )

 
 (√ )

 
 

 𝐻        𝐻  √  

By Pythagoras Formula 

 
√  
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Solution 
    

      
 

    

    
      

 

      
      

 

    
  

    

      
 

    

    
                                      

 
Solution 

                     (       )                 
                         

 
Solution 

              (        )                            
                        

 
Solution 
      

    
 

(      )(      )

    (      )
 

        

    (      )
 

      

    (      )
 

     

      
  

 
Solution 

(         )  .
 

    
 

    

    
/
 

 .
      

    
/
 

 
(      ) 

     
 

(      )(      )

        
  

(         )  
(      )(      )

(      )(      )
 

      

      
  

 
Solution 

(         )  .
    

    
 

    

    
/
 

 .
            

        
/
 

 .
 

        
/
 
  

(         )  
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Solution 
           

           
  

 
          (             )

           
  

 
          (           )(           )

           
  

 
(         ),  (           )-

           
  

 
(         ),           -

           
  

            

 
Solution 

             

 (          )(                     )  

 (          )(          )  

 
Solution 

             

 (     )   (     )   

 (            ),(     )   (     )            -  
 (            ),(     )   (     )                        -  
 (            ),(           )            -  
 (            )(            )  
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Solution 
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Solution 

2(i):                 
√ 

 
 

 

 
 

√ 

 
  

2(ii):     
 

 
   

 

 
   

 

 
 

√ 

 
 

√ 

 
  

2(iii):                   
 

√ 
   

 

√ 
 √  √   √   

2(iv):                          
√ 

 
 

√ 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
    

2(v):                          
 

 
 

√ 

 
 

√ 

 
 

 

 
 

√ 

 
 

√ 

 
    

2(vi):                          
√ 

 
 

√ 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
  

2(vii):                          
 

 
 

√ 

 
 

√ 

 
 

 

 
 

√ 

 
 

√ 

 
 

 √ 

 
 

√ 

 
  

2(viii):    
 

 
   

 

 
   

 

√ 
 

√ 

 
          

 
Solution 

3(i):                   
 

√ 
   

 

√ 
 √  √     

3(ii):                   
 

√ 
   

 

√ 
 

 

√ 
  

3(iii):                   
 

√ 
   

 

√ 
 

 

√ 
 

√  √ 

√ 
 √   
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1(i)                

Solution  

                      
         
 

 
          

 

 
 

 

√ 
  

  
 

√ 
  

 

 
          

 

 
 

√ 

 
  

    
 

√ 
 

 

√ 
  

 

1(ii)           √     

Solution  

                      
         
 

 
          

√ 

 
    

  √   

 

 
          

√ 

 
 

 

√ 
  

  √  √  √   

 

 

1(iii)                

Solution  

                      
         
 

 
          

 

 
 

 

 
  

  
 

 
  

     

 

 
          

 

 
 

√ 

 
  

  
  √ 

 
  

  √   
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1(iv)                

Solution  

                      
         
 

 
          

 

 
    

     

 

 
          

 

 
 

 

√ 
  

   √   

 

 
2(i) 

By Pythagoras Formula 

            (√ )
 
 (√  )

 
  

                 

     
 

 
 

√ 

 
          

       (      )          

                         
            
2(ii) 

By Pythagoras Formula 

            ( )  ( )   

                √   

     
 

 
 

 

 √ 
 

 

√ 
          

       (      )       
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Solution  

A square's diagonal forms a right-angled triangle with two sides. 

If 'a' and 'b' are the sides of the square and 'c' is the diagonal. Then  

Using Pythagorean Theorem:  

c² = a² + b²  

In this case, a = b = 60m.  

Therefore, c² = 60² + 60² 

c² = 3600 + 3600 = 7200  

c = √     √         √   

 

 

 
Solution 

           √     

                      
         
 

 
          

 √ 

 
 

√ 

 
  

  
   √ 

√ 
  

       

 

 
          

 

 
 

 

 
  

  
 

 
  

       

 

 

 
Solution 

               

                      
         
 

 
         

 

 
 

 

√ 
  

   √     

 

 
          

 

 √ 
 

 

√ 
  

  
 √ 

√ 
  

       

 

 √  

  

  

  

 √  
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Solution 

By Pythagoras Formula 

            (  )  ( )   

                  √   

     
 

 
 

  

 √ 
         

       (      )          
                       
           
 

 

 

 

 

 
Solution 

               

                      
         
 

 
          

 

 
 

 

 
  

       

       

 

 
          

 

 
 

√ 

 
  

  
 √ 

 
  

   √     

 

 

 

 

 

 

 

 

  

 √  

   

  

  

 √  
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8.                  

Solution 

               

                      
         
 

 
          

 

 
 

 

 
  

       

       

 

 
          

 

 
 

√ 

 
  

  
 √ 

 
  

   √     

 

 

 

 

 

 

 
Solution 

By Pythagoras Formula 

         (  )     ( )   

                   

     
 

 
 

 

  
      

       (   )          
                       
           
 

 

 

 

 

 √  
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Solution 

By Pythagoras Formula 

                   

(  )        ( )   

                  

           

   (    )  
  

  
 

  

 
      

          (   )          

 
Solution 

Applying Pythagoras Formula 

For      

                   
(  )        (  )   
                   

      √    

Again applying Pythagoras Formula 

For      

                   

( √  )
 

    ( )   

               

   √   
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Solution 

By Pythagoras Formula 

         

         

            

          

 
Solution 

By Pythagoras Formula 

(   )  (   )      

                        

                      

            

(   )(   )     

     or       

Since x cannot be negative, therefore     
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Solution 

By Pythagoras Formula 

                   

(  )     (  )   

                

        

 
Solution 

Applying Pythagoras Formula 

For      

                   
( )        ( )   
               
          

Again applying Pythagoras Formula 

For      

                   
   ( )  ( )   
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Solution 

   (   )   
 

  
  

            (   )  

         √   

h ≈ 40 × 1.732050807 

h ≈ 69.28 meters 

So, the height of the flag post is approximately 69.28 meters. 

 
Solution 

       
 

 
  

  
 

      
  

  
 

√ 
  

             

So, the length of the altitude is approximately 2.89 cm. 

 
Solution 

   ( )   
 

 
 

   ( )   
  

   
  

          .
  

   
/  

            

So, the angle of elevation of the top of the tree is approximately 35.99°. 
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Solution 

   ( )   
 

 
  

   (   )   
  

 
     

√ 

 
   

  

 
  

   
  

√ 
                

So, the length of the ladder is approximately 11.55 meters. 

 
Solution 

   ( )   
 

 
  

   (   )  
   

 
  

    
   

   (   )
  

    
   

√ 
                 

So, the distance between the ship and the tower is approximately 86.60 meters. 

 

 

 

 

 

 

 

𝑙 
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Solution 

Initial distance from the pole (d1) = x + 100 meters  

Initial angle of elevation (θ1) = 15° 

Final distance from the pole (d2) = x meters (after walking 100 meters) 

Final angle of elevation (θ2) = 30° 

We can use the tangent function to relate the angles, distances, and height (h) of 

the pole: 

   (  )   
 

  
 

   (   )   
 

(       )
 

h = (x + 100) × tan(15°) 

   (  )   
 

  
 

   (   )   
 

 
 

h = x × tan(30°) 

Equating the two expressions: 

(x + 100) × tan(15°) = x × tan(30°) 

 (x + 100) × 0.2679 = x × 0.5773 

0.2679x + 26.79 = 0.5773x 

26.79 = 0.3094x 

x ≈ 86.73 meters 

Now that we have x, we can find the height (h) of the pole: 

h = x × tan(30°) = 86.73 × 0.5773 ≈ 50 meters 

So, the height of the pole is approximately 50 meters. 
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Solution 

   ( )   
 

 
  

   ( )   
   

   
  

          .
   

   
/  

           
So, the measure of the angle of elevation of the sun is approximately 33.69°. 

 
Solution 

Initial distance from the cliff (d1) = x + 100 meters 

Initial angle of elevation (θ1) = 25° 

Final distance from the cliff (d2) = x meters 

Final angle of elevation (θ2) = 45° 

   (  )   
 

  
 

   (   )   
 

(       )
 

    (       )      (   )  

   (  )   
 

  
 

   (   )   
 

 
 

           (   ) 
Equating the two expressions: 

(x + 100) × tan(25°) = x × tan(45°) 

 (x + 100) × 0.4663 = x × 1 

0.4663x + 46.63 = x 

46.63 = 0.5337x 

x ≈ 87.32 meters 

Now that we have x, we can find the height (h) of the cliff: 

h = x × tan(45°) = 87.32 × 1 ≈ 87.32 meters 

So, the height of the cliff is approximately 87.32 meters. 
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Solution 

Distance to the nearer shore: 

tan(70°) = 300 / x 

x = 300 / tan(70°) ≈ 300 / 2.748 ≈ 109.2 meters 

Distance to the point across the river: 

 tan(50°) = 300 / (x + w) 

where w is the width of the river. 

1.192 = 300 / (x + w) 

x + w ≈ 300 / 1.192 

x + w ≈ 251.7 meters 

109.2 + w ≈ 251.7 

w ≈ 142.5 meters 

So, the width of the river is approximately 142.5 meters. 

The distance from the foot of the hill to the river is approximately 109.2 meters. 

 
 Solution 

   ( )   
 

 
 

   (   )   
 

   
 

h = 120 × sin(50°) 

h ≈ 120 × 0.766 ≈ 91.92 meters 

So, the kite is approximately 91.92 meters above the hand holding it.  



130 
 

Visit us @ YouTube “Learning with Usman Hamid” 
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Solution 

2(i):          
 

   
 

   

 
    

2(ii):       .   
  

  
/          

 

   
 

    

   
    

2(iii):             
 

   
 

   

  
    

Solution 

2(i): 
   

  
    

   

  
 

    

 
                

2(ii): 
  

  
    

  

  
 

    

 
      

2(iii): 
   

  
    

   

  
 

    

 
         

 



132 
 

Visit us @ YouTube “Learning with Usman Hamid” 

Solution 
    

      
 

    

      
 

      

      
 

    (      )

        
 

    (      )

     
 

      

    
  

Solution 

    (           )       
 

    
                     

 

     
  

 
Solution  

           

           
 

 

    
 

 

    
 

    
 

 

    

 
         

        
         

        

 
         

         
 

    .  
    

    
/

    .  
    

    
/
 

      

      
  

 

 
Solution 
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Solution 
         

         
 

         

         
  

 
(         )  (         ) 

(         )(         )
  

 
                                           

           
  

 
   

             
 

 

        
  

 

 
Solution 

(           )   

 .
 

    
 

    

    
/
 

 
(      ) 

     
 

(      ) 

       
 

(      )(      )

(      )(      )
 

      

      
  

 

 
Solution  

 
 

(i)      
 

√  
  (ii)      

√ 

√  
  (iii)      

√ 

 
 

(iv)        
√  

 
  (v)      

√  

√ 
  

3 
√   

𝐻  𝑃  𝐵  𝐻     (√ )
 
 

 𝐻         𝐻  √   

By Pythagoras Formula 

√  



134 
 

Visit us @ YouTube “Learning with Usman Hamid” 

 
Solution 

Let's denote the distance from the point to the base of the building as x. 

We know the angle of elevation (θ) is 28 degrees, and the height of the building (h) 

is 30 meters. 

   ( )   
 

 
  

   (   )   
  

 
  

    
  

   (   )
  

    
  

          
   

x ≈ 56.42 meters 

So, the point is approximately 56.42 meters away from the base of the building. 

 
Solution 

Let's denote the height the ladder reaches on the wall as h. 

We know the angle between the ladder and the ground (θ) is 65 degrees, and the 

length of the ladder ( ) is 10 meters. 

   ( )   
 

 
 

   (   )   
 

  
 

            (   ) 

                     

                

So, the ladder reaches approximately 9.06 meters high on the wall. 
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Solution 

 

Solution 

2 (i)      ̅̅ ̅̅   √(     )
  (     )

  √(   )  (    )  

 √(  )  (  )  √      √     √    

2 (ii)      ̅̅ ̅̅   √(  (  ))
 
 (  (  ))

 
 

 √( )  ( )  √      √    √   

2 (iii)      ̅̅ ̅̅   √(    )  (  (  ))
 
 

 √(  )  ( )  √     √    

2 (iv)      ̅̅ ̅̅   √(  (  ))
 
 (  (  ))

 
 

 √( )  ( )  √      √     
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Solution 

3(i)    (   )    (     ) 

 
3(ii)    (    )    (    ) 

   ̅̅ ̅̅   √(  (  ))
 
 (    )   

 √(  )  (  )  √       √     √    

 

                .
    

 
 
  (  )

 
/  .

  

 
 
 

 
/  (    )  

3(iii)    ( √   
 

 
)    (  √   ) 
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Solution 

 

(c)               (    )             √(   )  (    )   

        √      √     

         (    )                                                 

 

 

 

 

 

 

 

 

(iii) 

(ii) 

(i) 
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Solution 

 
 

Solution  
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Solution 

 

Solution 
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Solution

 

Solution

 

Solution 

According to the given condition 

                    ……(i) 

   ̅̅ ̅̅   √              ̅̅ ̅̅   √         ̅̅ ̅̅   √            

Putting in (i) we have            

 (    )(   )                      

        or       
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Solution 
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 Solution 

 

 

(iii) 
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Solution 

(i) Let  (     )  (   )  (   ) be given points 

Slope of AB  
  (  )

  (  )
 

   

   
 

 

 
   

Slope of BC  
   

   
 

 

 
   

Slope of AB   Slope of BC 

Therefore A,B and C lie on the same line. 

  

(ii) Let  (    )  (   )  (     ) be given points 

Slope of PQ  
  (  )

   
 

   

   
 

  

 
 

Slope of QR  
    

    
 

  

 
 

Slope of PQ   Slope of QR 

Therefore P,Q and R lie on the same line. 

 

(iii) Let  (    )  (   )  (     ) be given points 

Slope of LM  
   

  (  )
 

   

   
 

 

 
 

Slope of MN  
    

    
 

 

 
 

Slope of LM   Slope of MN 

Therefore P,Q and R lie on the same line. 

 

(iv) Let  (    )  (     )  (       ) be given points 

Slope of XY  
(   )   

   
 

   

   
 

Slope of YZ  
   (   )

(    )  
 

   

   
 

Slope of XY   Slope of YZ 

Therefore X,Y and Z lie on the same line. 
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Solution
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Solution

 

 
Solution 
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(b) Slope of line joining (    ) and (   )     
   

  (  )
  

 

 
 

Slope of line joining (   ) and (     )     
    

    
 

   

  
   

Since       

Also      . 
 

 
/ ( )   

 

 
    

  Lines are neither parallel nor perpendicular. 

 
Solution 
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(d) Slope      and Point  (     )  (    ) 

Equation of line is       (    ) 

  (  )   (   ) 

      

 

 

 

 

(c) 

(e) 

 

(f) 

(g) 
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(i) Slope       and Point  (     )  (    ) 

Equation of line is       (  (  )) 

    (   ) 

          

 
Solution 

 

(h) 
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Solution 

 

 

 
Solution 
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Solution 
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Solution 
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Solution 

 

 
Solution 

 



155 
 

Visit us @ YouTube “Learning with Usman Hamid” 

 

Solution 

         √(     )
  (     )

   

         √(   )  (    )  √( )  ( )  √       

         √            

 
Solution 

          .
     

 
 
     

 
/  

          .
    

 
 
   

 
/  .

  

 
 
  

 
/  

          (    )  

 
Solution 

         √(     )
  (     )

   

         √(    )  (   )  √(  )  (  )  √       

         √           
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Solution 

         √(     )
  (     )

   

         √(    )  (    )  √( )  ( )  √       

         √            

 
Solution 

          .
     

 
 
     

 
/  

          .
   

 
 
    

 
/  .

  

 
 
  

 
/  

          (    )  

 
Solution 

          .
     

 
 
     

 
/  

          .
   

 
 
    

 
/  .

  

 
 
  

 
/  

          (   )  

 

 
Solution 

         √(     )
  (     )

   

         √(     )  (     )  √( )  (   )  √        

         √    √       √              
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Solution 

Length of side 1         

Length of side 2         

Length of side 3         

Length of side 4         

Perimeter   Side 1 + Side 2 + Side 3 + Side 4  

Perimeter   5 + 8 + 5 + 8 = 26 units  

 
Solution 

         √(     )
  (     )

   

         √(     )  (      )  √(   )  (   )  √         

         √               

  

Solution 

Length of side 1         

Length of side 2         

Length of side 3         

Length of side 4         

Perimeter   Side 1 + Side 2 + Side 3 + Side 4  

Perimeter   5 + 5 + 5 + 5 = 20 units  

(0 , 0) 

(0 , 5) 

(8 , 0) 

(8 , 5) 

(3 , 1) 

(3 , 6) 

(8 , 1) 

(8 , 6) 

1 

2 

3 

4 

1 

2 

3 

4 
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Solution 

Solution 

Length of side 1         

Length of side 2         

Length of side 3         

Length of side 4         

Perimeter   Side 1 + Side 2 + Side 3 + Side 4  

Perimeter   5 + 3 + 5 + 3 = 16 units  

 

 

(0 , 0) 

(5 , 0) 

(0 , 3) 

(5 , 3) 

1 

2 

3 

4 
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Solution 

         √(     )
  (     )

   

         √(   )  (   )  √( )  ( )  √       

         √    √   

 

Solution 

          .
     

 
 
     

 
/  

          .
    

 
 
   

 
/  .

  

 
 
 

 
/  

          .   
 

 
/  
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Solution 

        (     )  
     

     
 

   

   
 

 

 
  

 

Solution 

  
     

     
 

    

   
 

 

 
    

Equation of line through (   ):   

      (    )  

     (   )   

          

        

 

Solution 

Gradient (Slope) of one line     
 

 
 

For parallel lines       

Gradient (Slope) of other line     
 

 
 

 

Solution 

         √(     )
  (     )

   

         √(    )  (    )  √(  )  (  )  √       

         √               
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Solution 

          .
     

 
 
     

 
/  

          .
    

 
 
   

 
/  .

  

 
 
  

 
/  

          (   )  

Solution 

        (     )  
     

     
 

    

    
 

  

 
 

 

 
  

         √(     )
  (     )

   

         √(    )  (    )  √( )  (  )  √        

         √    √       √               

 

Solution 

(a) Slope-Intercept Form 

y = mx + c, where m =  3 and c = 2 

y =  3x + 2 
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(b) Point-Slope Form with       (   ) 

      (    )  

      (   )   

 

(c) Two-Point Form Using points (1, 2) and (4,  7) 

     
     

     
(    )  

    

     
 

    

     
    

   

    
 

   

   
  

 

(d) Intercept Form 

y =  3x + 2 

y + 3x = 2 

 

 
 

 
 

 

     

(e) Symmetric Form 

y =  3x + 2 

y + 3x = 2 

Dividing √( )  ( )  √   on both sides 

 

√  
 

  

√  
 

 

√  
  

(f) Normal Form 

Slope =            

       (  )           

x cos α + y sin α = p where p = 
 

√  
 

x cos(       ) + ysin(       ) = 
 

√  
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Solution 

Conditional Converse Inverse Contra Positive 

                      

                      

                      

                      

Solution 

3(i)   (   )  (  ) 

            (   )  (   )  (  )  
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3(ii)   (     ) 

          (     )  (     )  

            

            

            

            

 

3(iii)  (   )  (   ) 

    (   ) (   ) (   )  (   )  

          

          

          

                    

 

Solution 

A "mathematical statement" is simply a declarative sentence that may be either 

true or false but not both, while a "mathematical proof" is a logical argument that 

demonstrates the truth of a mathematical statement using established axioms and 

theorems, effectively showing why a statement is true; essentially, a statement is 

the claim itself, and a proof is the process of verifying that claim is true.  

Examples of Mathematical Statement: 

  ;   these are true statements 

 ;  these are false statements 

Examples of Mathematical Proof: 
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Solution: Theorem:

 

 
Example of Theorems: 

Axiom:

 

 
Example Axioms: 

 

Solution 

Logic is a systematic method of reasoning that enable you to interpret the meaning 

of statement, examine the truth of statements, and deduce new information from 

existing facts. Logic play a key role in problem solving and decision making. We 

generally use logic in our daily life and certainly while engaging in mathematics. 

For example, we often draw general conclusions from a limited number of 

observations or experiences. A person gets penicillin injection once or twice and 

experiences reaction soon afterwards. He generalizes that he is allergic to 

penicillin. 
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Solution 

7(i) There is exactly one straight line through any two points. 

This statement is a Euclidean Axiom. And it is believe to be true without any 

evidence or requiring any proof. 

7(ii) Every even number greater than 2 can be written as the sum of two 

prime numbers. 

This statement is a Conjecture, specifically known as Goldbach's Conjecture. 

And it has not been formally proven or disproven. 

7(iii) The sum of angles in a triangle is 180 . 

This statement is a Theorem. And it has been formally proven using established 

axioms and definitions of geometry. 

Solution 

Deductive Proof: L.H.S. = ……… (solve) 

Conclusion: the L.H.S. is exactly same as the R.H.S. 

8(i)        (   )                               

8(ii)        (   )  (   )  (       )  (       ) 

                            

8(iii)        (   )  (   )  (         )  (         ) 

                                 



168 
 

Visit us @ YouTube “Learning with Usman Hamid” 

Solution 

(i) 
     

 
      

     

 
 

 

 
 (     )                 

 

 
 

 

 
    

 
 

 
 (        )                multiplicative identity 

 
 

 
   (    )                        distributive Law 

 .
 

 
  /  (    )                        associative Law 

   (    )                multiplicative inverse 

                      multiplicative identity 

(ii) 
       

      
 

  

   
 

       

      
 

  (   )

 (    )
                   left distributive property 

 
  (   )

(   )(   )
                         Factorization 

 
  

   
                 cancellation property 

(iii) 
        

        
 

   

   
 

        

        
 

(   )(   )

(   )(   )
                   Factorization 

 
   

   
                  cancellation property 
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Solution 

If x is odd, then 9x + 4 is odd 

Let x be an odd integer. Then, x = 2k + 1 for some integer k. 

9x + 4 = 9(2k + 1) + 4= 18k + 9 + 4= 18k + 13= 2(9k + 6) + 1 

Since 9k + 6 is an integer, 2(9k + 6) + 1 is odd. Therefore, 9x + 4 is odd. 

If 9x + 4 is odd, then x is odd 

Let 9x + 4 be odd. Then, 9x + 4 = 2m + 1 for some integer m. 

9x = 2m - 3 

x = (2m - 3)/9 

Since 2m - 3 is odd, (2m - 3)/9 is either an integer or a non-integer. 

If x is a non-integer, then 9x + 4 is not an integer, which contradicts the 

assumption. Therefore, x must be an integer. 

x = (2m - 3)/9 = 2((m - 1)/9) - 1/3 (since m is odd, m - 1 is even) 

Since (m - 1)/9 is an integer, x is odd. 

Therefore, if x is an integer, then x is odd if and only if 9x + 4 is odd. 

Solution 

Let x be an odd integer. Then, x = 2k + 1 for some integer k. 

7x + 5 = 7(2k + 1) + 5 = 14k + 7 + 5 = 14k + 12 = 2(7k + 6) 

Since 7k + 6 is an integer, 2(7k + 6) is even. 

Therefore, 7x + 5 is even. 
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Solution 

12(a) Let x be an odd integer. Then, x = 2k + 1 for some integer k. 

x
2
 - 4x + 6 = (2k + 1)

2
 - 4(2k + 1) + 6 

= 4k
2
 + 4k + 1 - 8k - 4 + 6 = 4k² - 4k + 3 = 4k(k - 1) + 3 odd integer 

Therefore, x
2
 - 4x + 6 is odd. 

12(b) Let x be an even integer. Then, x = 2k for some integer k. 

x² + 2x + 4 = (2k)² + 2(2k) + 4 = 4k² + 4k + 4 = 4(k² + k + 1) 

Since k² + k + 1 is an integer, 4(k² + k + 1) is even. Therefore, x² + 2x + 4 is even. 

Solution 

Let x   (A ∩ B)'  

  x ∉ (A ∩ B)   x ∉ A or x ∉ B   x   A' or x   B'   x   A' U B' 

  (A ∩ B)'   A' U B'…………….. (i) 

Again, let y   A' U B'  

  y   A' or y   B'   y ∉ A or y ∉ B   y ∉ (A ∩ B)   y   (A ∩ B)' 

  A' U B'   (A ∩ B)'…………….. (ii) 

From (i) and (ii) we have 

(A ∩ B)' = A' U B' 
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Solution 

Given: x² < y² 

√   √    

x < y 

Therefore, if x² < y², then x < y. 

Note: This proof relies on the fact that the square root function is monotonically 

increasing for positive real numbers. 

Solution 

Consider a ∆ABC, as shown in the figure below. To prove the above property of 

triangles, draw a line PQ parallel to the side BC of the given triangle. 

 
Since PQ is a straight line, it can be concluded that: 

 PAB +  BAC +  QAC = 180°  ………(1) 

Since PQ||BC and AB, AC are transversals, 

Therefore,  QAC =  ACB (a pair of alternate angle) 

Also,  PAB =  CBA (a pair of alternate angle) 

Substituting the value of  QAC and  PAB in equation (1), 

 ACB +  BAC +  CBA= 180° 

Thus, the sum of the interior angles of a triangle is 180°. 

 

 

https://byjus.com/jee/straight-lines/
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Solution 

(a) 
 

 
 

 

 
       

 

 
 

 

 
  

 

 
    

 

 
        left multiplication 

 

 
    

 

 
        associative property 

              identity 

          

 

(b) 
 

 
 
 

 
 

  

  
 

 

 
 
 

 
  

   
 

 
   

 

 
    

   .
 

 
  /  

 

 
     associative property 

   .  
 

 
/  

 

 
     commutative property 

    
 

  
      associative property 

 
  

  
       multiplication property 

 

(c) 
 

 
 

 

 
 

   

 
 

 

 
 

 

 
      

   
 

 
   

 

 
    

 

 
   

 

 
 

 (   )  
 

 
     distributive property 

 
   

 
      multiplication property 
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Solution 

Ratio of corresponding sides are given as follows; 

   

 
 

   

 
 

 

 
      

Hence given Figures are similar. 

 

Solution 

Ratio of corresponding sides are given as follows; 

  

  
 

    

 
 

     

 
       

Hence given triangles are similar. 
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Solution 

Since            

Therefore corresponding sides have same ratio. 

Using 
   ̅̅ ̅̅

   ̅̅ ̅̅
 

   ̅̅ ̅̅

   ̅̅ ̅̅
 

  

 
 

  

   ̅̅ ̅̅
  

   ̅̅ ̅̅       

Similarly 
   ̅̅ ̅̅

   ̅̅ ̅̅
 

   ̅̅ ̅̅

   ̅̅ ̅̅
 

  

 
 

  

   ̅̅ ̅̅
  

   ̅̅ ̅̅        

 

Solution 

4(i) since figures are similar, therefore 

   

 
 

 

   
   

   

 
            

4(ii) since figures are similar, therefore 

   

 
 

   

 
     

  

 
             

4(iii) since figures are similar, therefore 
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Solution 

In            
  

  
 

  

  
 

  

 
 

  

  
           

Since           

                   

                 

Solution 

Since figures are similar, therefore 
 

    
 

 

   
   

 

    
              

Solution 

In            
  

  
 

  

  
 

  

 
 

   

  
               

 

 
             

In      using Pythagoras Theorem 

         (  )  ( )                            

In      we have                                    

In      using Pythagoras Theorem 

         (      )  (  )                     

                
 

 
             

A 

B 

D 

C 
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Solution 

Given that            

  

  
 

  

  
  

 
 

 
 

 

 
  

           

 

 

Solution 

Dodecagon is 12 sided figure. 

Perimeter = 72cm 

Since perimeter is sum of all sides, so let x is length of sides, then 

x + x + x + … 12 times = 72 

12x = 72 

x = 6cm 

after 
 

√ 
 decrease it becomes 

Scaled side length       
 

√ 
  

     
 

√ 
 

 

√ 
 

√ 

√ 
 

 √ 

 
  √  cm  
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Solution 

1(i): 
  

  
 .

  

  
/
 

 .
 

 
/
 

 
 

 
           

1(ii): 
  

  
 .

  

  
/
 

 .
 

 
/
 

 
 

  
            

1(iii): 
  

  
 .

  

  
/
 

 .
 

 
/
 

 
 

  
            

1(iv): 
  

  
 .

  

  
/
 

 .
 

 
/
 

 
  

  
             

1(v): 
  

  
 .

  

  
/
 

 .
 

 
/
 

 
  

  
             

 
Solution 
  

  
 .

  

  
/
 

 
   

  
 .

  

 
/
 

 
   

  
 

   

  
    

      

   
             

 

Solution 

  

  
 .

  

  
/
 

 
  

  
 .

  

  
/
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Solution 

  

  
 .

  

  
/
 

 
  

  
 .

   

    
/
 

 
  

  
 

     

       
    

        

       
                

 

 

Solution 

  

  
 .

  

  
/
 

 
  

  
 .

  

  
/
 

 
  

  
 

   

   
    

      

   
            

 

 

Solution 

    
 

 
                       

  

  
 .

  

  
/
 

 
    

  
 .

 

  
/
 

        .
 

  
/
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Solution 

 

      ̅̅ ̅̅            ̅̅ ̅̅     ̅̅ ̅̅     ̅̅ ̅̅                

                

  

  
 .

  

  
/
 

 
  

  
 .

 

  
/
 

 
  

  
 

  

   
    

      

  
            

 

Area of trapezium BCED   Area of  ADE   Area of  ABC 

Area of trapezium BCED          

Area of trapezium BCED         

Solution 

Scale Factor = k = 3 ; Area of  ABC         

Using formula: 
             

             
    

             (             )(  )  (   )(  )  (   )( )  
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Solution 

Scale Factor = k = 
 

 
 ; Area of Quadrilateral ABCD         

Using formula: 
                           

                            
    

                           (                          )(  )  

                           (   ) .
 

 
/
 

 (   ) .
 

  
/         

 
Solution 

.
  

  
/
 

 
  

  
 .

  

  
/
 

 
  

  
 

  

  
 √

  

  
 

  

  
 

 

 
            

Solution 

We have to find here   . 
  

  
 .

  

  
/
 

 
   

  
 .

  

  
/
 

 
  

 
 

  

  
    

    

  
          

 

 
Solution 

Scale Factor = k =     ; Area smaller heptagon          

Using formula: 
                     

                       
    

                     (                     )(  )  

                     (    )(   )  (    )(    )           
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Solution 
  

  
 .

  

  
/
 

 
  

  
 .

 

 
/
 

 
  

  
 

  

  
              

 
Solution 

  

  
 .

  

  
/
 

 
 

  
 .

  

  
/
 

 √
 

  

 
 √.

  

  
/
  

 
 

 
 

  

  
            

 
Solution 

(a)  
  

  
 .

  

  
/
 

 
  

   
 .

  

  
/
 

 √
  

   

 
 √.

  

  
/
  

 
 

 
 

  

  
            

(b)  
  

  
 .

  

  
/
 

 
  

  
 .

 

 
/
 

 
  

  
 

  

  
              

 

 
Solution 
  

  
 .

  

  
/
 

 
  

    
 .

  

  
/
 

 
  

    
 .

 

 
/
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Solution 
  

  
 .

  

  
/
 

 
  

     
 .

   

    
/
 

 
  

     
 

      

       
  

    
            

       
  

          

 

 
Solution 

Using formula: 
   

    
    

 
    

     
                     

Again using formula: 
   

    
    

 
   

     
 (    )     (   )(    )              

 

 
Solution 

  

  
 .

  

  
/
 

 
  

   
 .

  

  
/
 

 √
  

   

 
 √.

  

  
/
  

 
 

 
 

  

  
    

    

 
  

          



183 
 

Visit us @ YouTube “Learning with Usman Hamid” 

Solution 

(a)  
  

  
 .

  

  
/
 

 
  

  
 .

 

 
/
 

 
  

  
 

 

 
    

    

 
            

(b)  
  

  
 .

  

  
/
 

 
  

   
 .

 

 
/
 

 
  

   
 

  

 
    

      

 
            

 

 

Solution 

(a)  
  

  
 .

  

  
/
 

 
   

  
 .

 

 
/
 

 
   

  
 

  

 
    

     

  
         

(b)  
  

  
 .

  

  
/
 

 
  

   
 .

 

 
/
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Solution 

(i)                           (   )       (    )                     

(ii)                               
                         

 
 

(   )     

 
 

(   )     

 
      

(iii)                               
    

 
 

    

 
     

(iv)                                      (   )        

       (   )       
     

    
                

  
Solution 

Given ABCD is a parallelogram.  

Also    ̅̅ ̅̅          ̅̅ ̅̅                
Area of parallelogram ABCD             
Area of parallelogram ABCD    ̅̅ ̅̅    ̅̅ ̅̅  

Area of parallelogram ABCD    ̅̅ ̅̅    ̅̅ ̅̅      

Area of parallelogram ABCD              

Area of parallelogram ABCD           

 

 
Solution 

           
                   opposite angles of  gram 

                          

                
            
also                             

10 
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Solution 

The new shape can tessellate because it is composed of 

triangles which are inherently able to tessellate when 

arranged approximately that they fit together perfectly 

without gaps. 

Also, the sum of interior angles is 360°. 

 

Explanation 

The new shape can tessellate because it is composed of triangles which are inherently 

able to tessellate when arranged approximately. 

The original square when certain half diagonally, forms two congruent right angled 

triangles. 

Attaching right angled triangles to the hypotenuse of these two halves does not change 

their overall symmetry. The new shape remains geometrically compatible with 

tessellation because the triangles angles ensure that they fit together perfectly without 

gaps. 

Interior angles of the new shape 

The sum of interior angles of a hexagon is (6 - 2) × 180° = 720°. 

Since the shape is composed of two identical parts, the sum of interior angles of one 

part is 720° ÷ 2 = 360°. 

Since the shape has 6 sides, the interior angle of the new shape is 360° ÷ 6 = 60° (for 

the equilateral triangle) and 120° (for the isosceles triangle). 

 

 
Solution 

Area of triangle  
 

 
             

Area of triangle  
 

 
       units 

Number of triangles  
              

                 
 

    

 
     

So 600 reflections needed to cover the square. 
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Solution 

Area of hexagon  
 √ 

 
   

 √ 

 
    

 √ 

 
             

Area of 25 hexagon                      

            (   )               
Note:  

length of 1 side is     since each side consists of 5 hexagons 

 

 
Solution 

Number of tiles  
             

                
 

     

   
 

     

   
     tiles 

 

 
Solution  

Number of gallons  
                        

                   
 

     

   
 

     

     
       gallons 

 

 
Solution  

Paint needed  
                

               
 

    

 
 

    

   
        liters 

 

 
Solution 

Area of trapezoidal  
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Solution 

                                     (   )        

       (   )       
     

    
                

 

 
Solution 

(a)  
  

  
 .

  

  
/
 

 
  

  
 .

  

  
/
 

 .
 

 
/
 

 
 

 
           

(b)  
  

  
 .

  

  
/
 

 
  

  
 .

 

 
/
 

 
 

 
            

 
Solution 

(a)  
  

  
 .

  

  
/
 

 
  

  
 .

 

  
/
 

 
 

   
             

(b)  
  

  
 .

  

  
/
 

 
  

  
 .

 

  
/
 

 
 

    
               

(c)  
  

  
 

 

  
             

(d)                         
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Solution 

(a)  
  

  
 .

  

  
/
 

 
 

 

  
 .

 

  
/
 

 .
 

 
/
 

 
 

 

  
 

 

  
    

    

   
         liter 

(b)  
  

  
 .

  

  
/
 

 
 

 

  
 .

 

  
/
 

 .
 

 
/
 

 
 

 

  
 

 

 
    

   

   
      liter 

 

 
Solution 

(a)  
  

  
 .

  

  
/
 

 
  

     
 .

   

    
/
 

 .
   

   
/
 

 
  

     
 

     

     
    

           

     
 

                          mL 

(b)  
  

  
 .

  

  
/
 

 
  

     
 .

 

    
/
 

 
  

     
 

   

        
    

         

        
 

                          mL 

 

 
Solution 

(a)  
  

  
 .

  

  
/
 

 
 

    
 .

  

  
/
 

 √
 

    
 √.

  

  
/
 

 
 

  
 

  

  
             

(b)  
  

  
 .

  

  
/
 

 
  

  
 .

 

  
/
 

 
 

      
                 

(c)  
  

  
 

  

  
 

  

   
 

 

  
    

   

  
         

(d)  
  

  
 .

  

  
/
 

 
 

  
 .

 

  
/
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Solution 

(a)  
  

  
 .

  

  
/
 

 
   

   
 .

  

  
/
 

 √
   

   
 √.

  

  
/
 

 
  

  
 

  

  
              

(b)  
  

  
 .

  

  
/
 

 
  

  
 .

  

  
/
 

 
    

    
                  

 

Solution 

The pattern will be 12 sided regular polygon (Dodecagon) 

Area of Dodecagon   (  √ )   

Area of Dodecagon   (  √ )  .
 

 
/
 
 

Area of Dodecagon   (  √ )  
 

 
 

Area of Dodecagon        
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Solution  

(i) 

x -2 -1 0 1 2 3 

y = 3x-5 -11 -8 -5 -2 1 4 
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(ii) 

x -2 -1 0 1 2 3 

y = -2x+8 12 10 8 6 4 2 
 

 

(iii) 

x -2 -1 0 1 2 3 

y = 0.5x-1 -2 -1.5 -1 -0.5 0 0.5 
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Solution  

(i) 

x -3.5 -3 -2 -1 0 1 2 2.5 

y  -6.88 0 4 0 -6 -8 0 9.63 

 

(ii) 

x -4 -3 -2 -1 0 1 2 3 4 

y  10 4 0 -2 -2 0 4 10 18 
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(iii) 

x -2.5 -2 -1.5 -1 -0.5 0 0.5 1 

y  -1.875 0 0.375 0 -0.375 0 1.875 6 

 

(iv) 

x -2 -1 0 1 2 

y  21 4 -3 0 13 
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Solution  

(i) 

x -3 -2 -1 0 1 2 3 

y  0.02 0.06 0.25 1 4 16 64 
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(ii) 

x -3 -2 -1 0 1 2 3 

y  125 25 5 1 0.2 0.04 0.008 

 

(iii) 

x -2 -1 0 1 2 4 5 

y  -0.2 -0.25 -0.3 -0.5 -1 1 0.5 
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(iv) 

x -3 -2 -1 1 2 3 

y  2.3 2 1 5 4 3.7 
 

 

(v) 

x 0 1 2 3 4 5 6 

y  0 1 1.4 1.7 2 2.2 2.4 
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(vi) 

x -1 0 1 2 3 4 

y  -3 0 3 3.6 4.2 4.5 
 

 

(vii) 

x -2 -1.5 -1 -0.5 0.5 1 1.5 2 

y  0.5 0.9 2 8 8 2 0.9 0.5 
 

 



199 
 

Visit us @ YouTube “Learning with Usman Hamid” 

 

 
Solution 

 

x -1 -0.5 0 0.5 1 1.5 2 2.5 3 

y  9 5.5 3 1.5 1 1.5 3 5.5 9 
 

Consider (       ) (       )  

         
       

       
 

  

  
  

            

Graph 
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Solution 

 

x -1 -0.5 0 0.5 1 1.5 

y  3 1.25 1 2.25 5 9.25 
 

Consider (       ) (       )  

         
       

       
 

  

  
  

            

Graph 
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Solution 

 

x 0 1 2 3 4 5 6 7 8 9 

y  1000 368 135 50 18 7 2 0.9 0.3 0.1 
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Solution 

 

           
 

Q 0 50 100 150 200 250 300 

Pd  400 150 -100 -350 -600 -850 -1100 
 

          
 

Q 0 50 100 150 200 250 300 

Ps  24 174 324 474 624 774 924 
 

Graph 
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Solution 

 

S 0 1 2 3 4 5 

S(x)  45000 49500 54000 58500 63000 67500 
 

Graph 
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Solution 

(a) The break – even point  

The break – even point occur when R(x) = C(x) 

               

              

          

     bags 

(b) Profit or Loss after Sale  

 ( )   ( )    ( )  

 ( )                 
 ( )             

 (   )    (   )         

                  

 

(c) Graph  
 

x 0 30 60 90 120 150 180 210 

C(x)  1200 1800 2400 3000 3600 4200 4800 5400 

R(x) 0 1500 3000 4500 6000 7500 9000 10500 
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Solution 

x 6 7 8 10 

P(x)  -10 0 10 30 
 

 (   )    (   )                    

Graph 
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Solution 

x 0 50 100 150 200 

P(x)  1500 2500 4500 7500 11500 
 

 ( )                  
 (   )         (   )     (   )   

 (   )                  

 (   )         

Graph 
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Solution  

   

 

 

             

x y = 2/x 

-3 -2/3 

-2 -1 

-1 -2 

-0.5 -4 

-0.2 -10 

0.2 10 

0.5 4 

1 2 

2 1 

3 2/3 

x y = 3
-x 

-2 9 

-1 3 

0 1 

1 0.33 

2 0.11 

3 0.04 

4 0.01 
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Solution 

t 0 10 20 30 40 50 

S(t)  0 78694 126424 155374 172933 183583 
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Solution 

4(i) 

x -5 -4 -3 -2 -1 0 1 2 3 4 5 

y  22 13 6 1 -2 -3 -2 1 6 13 22 

 

4(ii) 

x -5 -4 -3 -2 -1 0 1 2 3 4 5 

y  -10 -1 6 11 14 15 14 11 6 -1 -10 
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Solution 

x -5 -4 -3 -2 -1 0 1 2 3 4 

y  -24 0 12 15 12 6 0 -3 0 12 
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Solution 

         
 

Q -20 -15 -10 -5 0 5 10 15 20 

Ps  405 230 105 30 5 30 105 230 405 
 

           
 

Q -20 -15 -10 -5 0 5 10 15 20 

Pd  600 375 200 75 0 -25 0 75 200 
 

Graph 
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Solution 

(a) The break – even point (no profit or loss)  
The break – even point occur when R(x) = C(x) 

                   

        LED s 

(b) Profit or Loss after Sale  

 ( )   ( )    ( )  

 ( )                    
 ( )              

 (   )     (   )         

                   

 

(c) Graph  

x 20 40 60 80 100 120 140 

C(x)  65000 70000 75000 80000 85000 90000 95000 

R(x) 24000 48000 72000 96000 120000 144000 168000 
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Solution 
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Solution 
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 Solution 

 

 

 Solution 
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Solution 
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 Solution 
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Solution 

 

 
Solution 
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Solution 

              

 
Solution 
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Solution 
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Solution  

 
Solution 
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Solution 
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Solution 
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Solution  

 

 
Solution  
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Solution  

 
Solution 
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Solution  
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Solution 
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Solution 
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Solution: Smallest value = 144, Largest value = 167 

 

 
Solution: Smallest value = 15, Largest value =44 

  

Frequencies of last three 

classes are  

4,1,2 

Frequency Polygon
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Solution 

(i)   ̅  
∑ 

 
 

                        

 
 

   

 
       

(ii)   ̅  
∑ 

 
 

                   

 
 

 

 
   

(iii)   ̅  
∑ 

 
 

                               

 
 

     

 
       

(iv)   ̅  
∑ 

 
 

                

 
 

   

 
       

 
Solution 

51,52,53,54,55,56,57,58,60,61,62,63 

Median height  
 

 
(                 )  

 

 
(     )  

   

 
      

 
Solution  

70,72,81,88,90,90,95,95,115,125 

(i)                   ̅  
∑ 

 
 

                              

  
 

   

  
      

(ii)         
 

 
(                 )  

 

 
(     )  

   

 
    

(iii)              most repeated values in data 
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Solution 

(i) Arithmetic Mean by direct method: 

 

 ̅  
∑  

∑ 
 

    

  
        

Arithmetic Mean by short formula: 

Take A = 27 

 

 ̅  
∑  

∑ 
 

   

  
        

 ̅   ̅             

 ̅         
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(ii) Median of the Marks: 

 

For median class: 
 

 
 

∑ 

 
 

  

 
    

class containing 42 is median class. i.e. 24.5 – 29.5 

         
 

 
.
 

 
  /       

 

  
.
  

 
   /         

 
Solution 

  

       
     

(     ) (     )
        

    

(    ) (     )
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Solution 

4250,4250,4300,4350,4350,4390,4400,4410,4500,4500 

Arithmetic Mean by Short Formula 

Let A = 4350 

      is                                    

 ̅  
∑  

∑ 
 

                            

  
 

   

  
     

 ̅   ̅                  

Median 

       
 

 
(                 )  

 

 
(         )  

    

 
       

Mode 

                     most repeated values in data 

 
Solution 

 ̅  
∑ 

 
    

∑ 

  
 ∑                 

 
Solution 

0,1,4,7,9 

      ̅  
∑ 

 
 

         

 
 

  

 
      

          (middle term out of 5) 

Mode = no mode (no entry is repeated) 
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Solution 

145,148,156,157,160,160 

      ̅  
∑ 

 
 

                       

 
 

   

 
         

       
 

 
(                 )  

 

 
(       )  

   

 
        

Mode = 160 

As,                  

So,                  

 
Solution 

11,12,13,14,15,15,16,17,18,21 

       
 

 
(                 )  

 

 
(     )  

  

 
     

Mode = 15 

Let A = 20 

       is                              

 ̅  
∑  

∑ 
 

                      

  
  

  

  
       

 ̅   ̅                  
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Solution 

(i) Median and Mode of the data 

 

         
 

 
.
 

 
  /     

 

  
(     )         

       
     

(     ) (     )
      

 

    
          

(ii) Arithmetic Mean using Coding method 

 

Let A = 17.5 

 ̅  
∑  

∑ 
  

  

  
       

 ̅   ̅                     
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Solution 

Sum of all ages = 20(13 years 4 months and 5 days)  

Sum of all ages =                                    

Sum of all ages =                                              

Sum of all ages = 266 years 11 months and 10 days 

Total age of remaining students excluding age of 15 years old one  

= 251 years 11 months and 10 days 

Total age of remaining 19 students =                             

Average age of remaining 19 students = 
         

                
 

     

  
           

Average age of remaining 19 students = 13 years 3 months and 4 days 

Solution  

(i)   ̅  
∑ 

 
 

   

  
    then we have  ̅   ̅                 

(ii)   ̅  
∑ 

 
  

   

  
     then we have  ̅    ̅                

(iii)   ̅  
∑  

∑ 
 

   

  
    then we have  ̅   ̅              

(iv)   ̅  
∑  

∑ 
 

  

   
     then we have  ̅    ̅                
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Solution  

                 
              

 
 

   

 
     winner with highest average 

                 
              

 
 

   

 
       

                 
              

 
 

   

 
      

 
Solution 

  

 ̅  
∑  

∑ 
 

  

  
       

 ̅   ̅                    
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Solution 

       is                          

 ̅  
                    

 
 

   

 
        

 ̅   ̅                     

 
Solution 

  

 ̅  
∑  

∑ 
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Solution 

  

 
Solution 

               
         

 
 

  

 
               

 
Solution 

 

 ̅  
∑𝑤𝑋

∑𝑤
 

   

  
  

 ̅        thousands 

 

 ̅  
∑𝑤𝑋

∑𝑤
 

    

  
  

 ̅        
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Solution 

Frequency Distribution 

A distribution of table that represents classes or groups along with their respective 

class frequencies is called frequency distribution. 

Histogram (with unequal class limits) 

This is a graph of adjacent rectangles constructed on xy – plane.   

In this type class intervals have varying width, and the area of each bar represents 

the frequency density, calculated by dividing the frequency by the class width. 

Mean 

It is defined as a value of variables which is obtained by dividing the sum of all the 

values by their numbers. i.e.  ̅  
∑ 

 
 

Median 

Median is the middle most value in an arranged data. i.e. 

 ̃  {
.
   

 
/
  

                                                     

 

 
(.

 

 
/
  

     .
   

 
/
  

      )                
     

  
Solution 
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Solution 
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Solution 
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Solution 
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Solution 

 

 ̅  
∑  

∑ 
 

     

  
        rupees 

 

 
Solution 

 ̅  
∑ 

 
 

                           

 
  

 ̅  
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Solution 

 ̅  
∑ 

 
 

                 

 
 

   

 
    marks 

  
Solution 

Let D = 110 

 

 ̅  
∑  

∑ 
 

   

  
     

 ̅   ̅                 kg 

 
Solution 

3,4,5,6,6,8,9,11 

       
 

 
(                 )  

 

 
(   )  

  

 
                                          

Mode = 6 most repeated term

  

Find mean, median and mode. 
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Solution 

Mean 

 

 ̅  
∑  

∑ 
 

     

  
         

Median 

 

         
 

 
.
 

 
  /      

   

  
(       )          

Mode 

 
 

 

       
     

(     ) (     )
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Solution 

  *           +     ( )     

  *       +     ( )     

 ( )  
 ( )

 ( )
 

 

 
 

 

 
  

Solution 
 

 

 ( )      
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(i) Sum of dots is at least 4 
When a pair of fair dice is rolled, the sample space is as follows; 

Let A be the even, when Sum of dots is at least 4 

 
 ( )      

 ( )  
 ( )

 ( )
 

  

  
 

  

  
  

(ii) Product of both dots is between 5 to 10 

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

 ( )  
 ( )

 ( )
 

  

  
  

(iii) The difference between both the dots is equal to 4 

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

 ( )  
 ( )

 ( )
 

 

  
 

 

 
  

(iv) Number at least 5 on the first dice and the number at least 4 on the second dice 

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

 ( )  
 ( )

 ( )
 

 

  
 

 

 
  

 
Solution 

Given word MATHEMATICS 

Total words are 11 

 ( )      
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(i) Vowel 

  *       +       ( )     

 ( )  
 ( )

 ( )
 

 

  
  

(ii) Consonant 

  *             +       ( )     

 ( )  
 ( )

 ( )
 

 

  
  

(iii) an E 

  * +       ( )     

 ( )  
 ( )

 ( )
 

 

  
  

(iv) an A 

  *   +       ( )     

 ( )  
 ( )

 ( )
 

 

  
  

(v) not M 

  *               +       ( )     

 ( )  
 ( )

 ( )
 

 

  
  

(vi) not T 

  *                 +       ( )     

 ( )  
 ( )

 ( )
 

 

  
  

Solution  

  *           +       ( )     
  *   +       ( )     

 ( )  
 ( )

 ( )
 

 

 
 

 

 
  

                                  (  )     ( )    
 

 
 

 

 
  

 
Solution 

Since the cards are labeled from 1 to 30, therefore  ( )     

(i)   *  +       ( )     ( )  
 ( )

 ( )
 

 

  
  

(ii)   *                 +       ( )     ( )  
 ( )

 ( )
 

 

  
 

 

 
  

(iii)   *                                +       ( )      ( )  
 ( )

 ( )
 

  

  
  

(iv)   *     +       ( )     ( )  
 ( )

 ( )
 

 

  
 

 

  
  

                                     (  )     ( )    
 

  
 

  

  
  

(v)   *           +       ( )     ( )  
 ( )

 ( )
 

 

  
 

 

  
  

                                    (  )     ( )    
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Solution  

                                  ( )        

                                      (  )     ( )               

 

 
Solution  

When a fair coin is tossed and fair dice is rolled, the sample space is as follows; 

 
Therefore  ( )     

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

 ( )
 

 

  
 

 

 
  

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

 ( )
 

 

  
 

 

 
  

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

 ( )
 

 

  
 

 

 
  

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

 ( )
 

 

  
  

 (  )     ( )    
 

  
 

  

  
  

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

 ( )
 

 

  
 

 

 
  

 (  )     ( )    
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Solution 

Since there are 52 playing cards, so  ( )     

(i)               ( )     ( )  
 ( )

 ( )
 

 

  
 

 

  
  

(ii)                          ( )     ( )  
 ( )

 ( )
 

 

  
 

 

  
  

                                                     (  )     ( )  

                                                     (  )    
 

  
 

  

  
  

                                                     (  )  
  

  
  

  

 
Solution 

Since there are 52 playing cards, so  ( )     

(i)              ( )     ( )  
 ( )

 ( )
 

 

  
 

 

  
  

(ii)                  ( )      ( )  
 ( )

 ( )
 

  

  
 

 

 
  

                                     (  )     ( )  

                                     (  )    
 

 
  

                                     (  )  
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Solution: using the formula     
 

∑ 
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Solution: using the formula     
 

∑ 
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Solution: using the formula     
 

∑ 
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Solution 

Total number of students = 50, , so  ( )     

(i)                                                 
  

  
          

(ii)                                                 
  

  
           

(iii) Fresh Juice is the least like by the students. i.e. 7 students out of 50. 

(iv) Biryani is the most prefer by the students. i.e. 40 students out of 50. 

 

 
Solution 

 

 ( )      
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Let A be the event that sum will be greater than 8; 

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

 ( )  
 ( )

 ( )
 

  

  
 

 

  
  

                    ( )     ( )      
 

  
             

 
Solution 

  *                               +      ( )     

  *               +      ( )     

 ( )  
 ( )

 ( )
 

 

 
 

 

 
  

                    ( )     ( )      
 

 
     

 

  
 

Solution: using the formula     ( )       

 
 

 
Solution 

            ( )  
 

 
  

                    ( )     ( )      
 

 
    times 
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Solution  

Relative Frequency: Relative Frequency is an estimated probability of an event 

occurring when an experiment is repeated a fixed number of times. 

 

Expected Frequency: Expected Frequency is a measure that estimates how often 

an event should be occur depended on probability. Expected frequency is found by 

using the following method; 

                                                                   
                    ( )     ( )  
 

Solution 

Since total balls are 23, therefore  ( )            

(i)                     ( )     ( )  
 ( )

 ( )
 

 

  
  

(ii)                   ( )      ( )  
 ( )

 ( )
 

  

  
  

(iii)                    ( )     ( )  
 ( )

 ( )
 

 

  
  

(iv)                   ( )      ( )  
 ( )

 ( )
 

  

  
  

                                      (  )     ( )    
  

  
 

  

  
  

(v)                     ( )     ( )  
 ( )

 ( )
 

 

  
  

                                        (  )     ( )    
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Solution 

  *                               +      ( )     

(i)   *   +      ( )       ( )  
 ( )

 ( )
 

 

 
  

(ii)   *               +      ( )       ( )  
 ( )

 ( )
 

 

 
 

 

 
  

(iii)   *               +      ( )       ( )  
 ( )

 ( )
 

 

 
 

 

 
  

                                              (  )     ( )    
 

 
 

 

 
  

(iv)   *           +      ( )       ( )  
 ( )

 ( )
 

 

 
  

                                             (  )     ( )    
 

 
 

 

 
  

 

 
Solution  

Since there are 52 playing cards, so  ( )     

(i)                                  ( )         ( )  
 ( )

 ( )
 

 

  
 

 

  
  

(ii)                           ( )     ( )  
 ( )

 ( )
 

 

  
 

 

  
  

                                                  (  )     ( )  

                                                  (  )    
 

  
 

  

  
  

                                                  (  )  
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Solution: using the formula     
 

∑ 
   

  
 

 
Solution 

Total Items = 25 

Defective Items = 8 

Non – Defective Items = 25 – 8 = 17 

So expected frequency of Non – Defective Items is 17 

                   
                 –                
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