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EX)  Solve x and y by any method.   ࢞ + ૛࢟ = ૜ and ࢞ − ૚૞࢟ = ૛ . 

  Solution:  Elimination Method.  

ݔ                   + ݕʹ = ͵ ---------- (1) 

              ͹ݔ − ͳͷݕ = ʹ --------- (2) 

            ͹ݔ + ͳͶݕ = ʹͳ 

            ͹ݔ − ͳͷݕ = ʹ 

                      ʹͻݕ = ͳͻ  
 

Put ݕ = ͳͻ/ʹͻ in equation (1). We get  

ݔ              + ݕʹ = ͵ 

ݔ              + ʹሺ૚ૢ૛ૢሻ = ͵ 

ݔ            + ͵ͺ/ʹͻ = ͵  

ݔ             = ͵ − ͵ͺ/ʹͻ 

             

 

EX)  Solve x and y by any method. ࢞ + ૜࢟ = ૟ and ૛࢞ − ૜࢟ = ૚૛ 

Solution:  Elimination Method. 

ݔ                   + ݕ͵ = ͸ ------------ (1) 

ݔʹ                   − ݕ͵ = ͳʹ ----------- (2) 

ݔʹ                    + ͸ݕ = ͳʹ 

ݔʹ                    − ݕ͵ = ͳʹ 

-  +             - 

                             ͻݕ = Ͳ 

                             

Put ݕ = Ͳ in equation (1). We get 

ݔ              + ݕ͵ = ͸ 

ݔ            + ͵ሺͲሻ = ͸  

ݔ                   + Ͳ = ͸ 

 

EX)  Solve x and y by any method.   ૛࢞ + ࢟ = ૞ and  ૜࢞ + ૛࢟ = ૡ. 
Solution:  Elimination Method 

ݔʹ  + ݕ = ͷ----------- (1) ͵ݔ + ݕʹ = ͺ ----------- (2) ͸ݔ + ݕ͵ = ͳͷ  ͸ݔ + Ͷݕ = ͳ͸  

ݕ−         = −ͳ 

           

Put ݕ = ͳ in equation (1). 

ݔʹ            + ݕ = ͷ 

ݔʹ            + ͳ = ͷ  

ݔʹ                    = ͷ − ͳ  

ݔʹ                     = Ͷ   

                                           

 

          

 

 

 

 

 

 

 

 

 

 

 

 

= ݕ ͳͻ/ʹͻ 

ݔ = Ͷͻ/ʹͻ 

ݕ = Ͳ 

ݔ = ͸   

ݕ = ͳ 

ݔ = ʹ  

 

Exercise:  

EX)  Solve for x & y any method. 

1) ૛࢞ + ૜࢟ = −૚૜ and  ૞࢞ − ૝࢟ = −૛. 
2) ૞࢞ + ࢟ = ૛ and  ૟࢞ − ૜࢟ = ૚. 
3) ૛࢞ + ࢟ = ૞ and  ૜࢞ + ૛࢟ = ૡ. 
4) ૡ࢞ + ૞࢟ = ૢ and  ૜࢞ + ૛࢟ = ૝ 

5) ૙. ૛࢞ + ૙. ૜࢟ = ૚. ૜ and ૙. ૝࢞ + ૙. ૞࢟ = ૛. ૜ 

6) ૛࢞ + ૜࢟ = ૚૚ and  ૛࢞ − ૝࢟ = −૛૝. 
7) ࢞ + ૛࢟ = ૜ and  ૠ࢞ − ૚૞࢟ = ૛. 
8) ૜࢞ + ૛࢟ = ૚૛ and  ࢞ − ࢟ = −૚. 
9) ࢞ + ૛࢟ = ૞ and − ૜࢞ − ૟࢟ + ૚ = ૙. 
10.) ૛࢞ + ࢟ = ૞ and  ૜࢞ − ૛࢟ − ૚૛ = ૙. 

 

 



    1. Solve by formula method.    ૛࢞૛ − ૜࢞ + ૚ = ૙  

Solution: ૛࢞૛ − ૜࢞ + ૚ = ૙  

a = 2        b = -3     c = 1 

ݔ  = −௕±√௕మ−ସ௔௖ଶ௔ ݔ  = −ሺ−ଷሻ±√ሺ−ଷሻమ−ସ×ଶ×ଵଶ×ଶ ݔ    = ଷ±√ଽ−଼ସ ݔ    = ଷ±√ଵସ ݔ   = ଷ±ଵସ   

ݔ  = ଷ+ଵସ   or  ݔ = ଷ−ଵସ  

                  or    

2) Solve by formula method. ࢞૛ − ૠ࢞ + ૚૛ = ૙  

Solution: ࢞૛ − ૠ࢞ + ૚૛ = ૙  

 a = 1     b = -7        c = 12 ݔ = −௕±√௕మ−ସ௔௖ଶ௔ ݔ   = −ሺ−଻ሻ±√ሺ−଻ሻమ−ସ×ଵ×ଵଶଶ×ଵ ݔ    = ଻±√ସଽ−ସ଼ଶ ݔ   = ଻±√ଵଶ    

ݔ  = ଻±ଵଶ   

ݔ = ଻+ଵଶ   or ݔ = ଻−ଵଶ   

                  Or  

 

EX) Solve by formula method 

૛ܠ  − ૛ܠ − ૝ = ૙  

Solution: a = 1    b = -2      c = -4 ݔ = −௕±√௕మ−ସ௔௖ଶ௔ ݔ   = −ሺ−ଶሻ±√ሺ−ଶሻమ−ସ×ଵ×ሺ−ସሻଶ×ଵ ݔ    = ଶ±√ସ+ଵ଺ଶ   

ݔ  = ଶ±√ଶ଴ଶ ݔ    = ଶ±ଶ√ହଶ    

ݔ  = ଶሺଵ±ଵ√ହሻଶ  

                                                

 

Exercise: solve by formula method. 

૛ܠ .1 − ૜ܠ − ૚૙ = ૙   
૛ܠ .2 + ૠܠ − ૟૙ = ૙ 
3. ૜ܠ૛ − ૞ܠ + ૛ = ૙ 

4. ૛ܠ૛ − ૜ܠ + ૚ = ૙ 
5. ૜ܠ૛ − ૚૛ܠ + ૚૞ = ૙ 
૛ܠ .6 + ૛ܠ − ૜ = ૙ 
૛ܠ .7 − ૛ܠ − ૜ = ૙ 
8. ૜ܠ૛ + ૞ܠ − ૛ = ૙ 

9. ૜ܠ૛ − ૛√૟ܠ + ૛ = ૙ 
10. √૛ ܠ૛ + ૠܠ + ૞√૛ = ૙  

X = 4 X = 3 

x = ͳ +  √ͷ                x = ͳ −  √ͷ                

 

ݔ = ͳ   ݔ = ͳʹ
 



1)  Prove that  ૜ + √૞ is      

irrational number. 

Solution: let us assume that ͵ + √ͷ 

is rational number. ͵ + √ͷ  = ௣௤ ݍ 𝑎݊݀ ݖ € ݌       ≠ Ͳ. √ͷ = ௣௤ − ͵  

 √ͷ = ௣−ଷ௤௤   

w.k.t  
௣−ଷ௤௤  is rational number. √ͷ is a irrational number. ∴ ͵ + √ͷ  Is irrational number. 

2) Prove that  ૜ − √૞ is irrational 

number. 

Solution: let us assume that ͵ − √ͷ 

is rational number. ͵ − √ͷ  = ௣௤ ݍ 𝑎݊݀ ݖ € ݌       ≠ Ͳ. −√ͷ = ௣௤ − ͵  

 −√ͷ = ୮−ଷ୯୯   √ͷ = −୮+ଷ୯୯   

w.k.t  
−୮+ଷ୯୯  is rational number. √ͷ is a irrational number. ∴ ͵ − √ͷ  Is irrational number. 

 

 

3) Prove that  ૜ + ૛√૞ is      

irrational number. 

Solution: : let us assume that ͵ +ʹ√ͷ is rational number. ͵ + ʹ√ͷ  = ௣௤ ݍ 𝑎݊݀ ݖ € ݌       ≠ Ͳ. ʹ√ͷ = ௣௤ − ͵  

 ʹ√ͷ = ௣−ଷ௤௤   √ͷ = ௣−ଷ௤ଶ௤    

w.k.t  
௣−ଷ௤ଶ௤  is rational number. √ͷ is a irrational number. ∴ ͵ + ʹ√ͷ  Is irrational number. 

 

 

 

 

 

 

 

 

  

   

 

  

                           Exercise 

Prove that following  numbers are 

irrational number. 

1) ૞ + √૜ 

2) ૞ − √૜ 

3) ૛ + √૜ 

4) ૛ + √૞  

5) ૜ + ૞√૛ 

6) ૟ + √૛ 
7)  ૜ − √ૠ 
8) ૞ − √૞ 

9) ૜ + √ૠ 
10) ૛ − √૞   

 



• DISTANCE FORMULA: ࢊ = √ሺ࢞૛ − ࢞૚ሻ૛ + ሺ࢟૛ − ࢟૚ሻ૛   𝐄ܠሻ Find the distance between two 

points (6, 5) and (4, 4). 

Solution: (6, 5) = ሺݔଵ,  ଵሻݕ

                  (4, 4) = ሺݔଶ, ݀ ଶሻݕ = √ሺݔଶ − ଵሻଶݔ + ሺݕଶ − ݀  ଵሻଶݕ = √ሺͶ − ͸ሻଶ + ሺͶ − ͷሻଶ  

 ݀ = √ሺ−ʹሻଶ + ሺ−ͳሻଶ ݀ = √Ͷ + ͳ  

 

 𝐄ܠ૛ሻ Find the distance between two 

points (4, 7) and (2, 3). 

Solution: (4, 7) = ሺݔଵ,  ଵሻݕ

                  (2, 3) = ሺݔଶ, ݀ ଶሻݕ = √ሺݔଶ − ଵሻଶݔ + ሺݕଶ − ݀  ଵሻଶݕ = √ሺʹ − Ͷሻଶ + ሺ͵ − ͹ሻଶ  ݀ = √ሺ−ʹሻଶ + ሺ−Ͷሻଶ  ݀ = √Ͷ + ͳ͸  ݀ = √ʹͲ  

 

EX3) Find the distance between two 

points (2, 3) and (6,-8).by using 

formula. 

Solution: (2, 3) = ሺݔଵ,  ଵሻݕ

                  (6,-8) = ሺݔଶ, ݀  ଶሻݕ = √ሺݔଶ − ଵሻଶݔ + ሺݕଶ − ݀                 ଵሻଶݕ = √ሺ͸ − ʹሻଶ + ሺ−ͺ − ͵ሻଶ   ݀ = √ሺͶሻଶ + ሺ−ͳͳሻଶ  ݀ = √ͳ͸ + ͳʹͳ  

 

  

 

 

 

  

  

 

 

 

 

 

 

 ݀ = ʹ√ͷ  Units. 

ࢊ = √૞ units. 

 

d = √ͳ͵͹ units. 

 

                         Exercise 

Find the distance between 

following points. 

1) Find the distance between two 

points (-2, 5) and (-5, 2). 

2) Find the distance between two 

points (1, 7) and (-2, 3). 

3) Find the distance between two 

points (-6, 4) and (5, -7). 

4) Find the distance between two 

points (-4, -7) and (-2, -3). 

5) Find the distance between two 

points (1, 1) and (3, 2). 

6) Find the distance between two 

points (-3, 2) and (2, -3).  

7) Find the distance between two 

points (4, 3) and (8, -3). 

 

 

 



➢ MID POINT FORMULA. ۾ሺ ܆ , ሻ܇ = ቀܠ૚+ܠ૛૛  , ૛૛ܡ+૚ܡ ቁ   
EX) find the midpoint of the points ሺ−૝ , ૚ሻ and ሺ૞ , ૛ሻ. 

Solution: ሺ−Ͷ ,ͳሻ = ሺ xଵ, yଵ ሻ 

                    ሺͷ ,ʹሻ = ሺ ݔଶ, , ܺ ଶሻ ܲሺݕ ܻሻ = ቀ௫భ+௫మଶ  , ௬భ+௬మଶ ቁ   ܲሺ ܺ , ܻሻ = ቀ−ସ+ହଶ  , ଵ+ଶଶ ቁ  ܲሺ ܺ , ܻሻ = ቀଵଶ  , ଷଶቁ  

EX) find the midpoint of the points ሺ૜, ૚ሻ 

and ሺ૝ , ૞ሻ. 

 Solution: ሺ͵,ͳሻ = ሺ xଵ, yଵ ሻ 

                 ሺͶ ,ͷሻ = ሺ ݔଶ, , ܺ ଶሻ ܲሺݕ ܻሻ = ቀ௫భ+௫మଶ  , ௬భ+௬మଶ ቁ   
ܲሺ ܺ , ܻሻ = ቀଷ+ସଶ  , ଵ+ହଶ ቁ  

ܲሺ ܺ , ܻሻ = ቀ଻ଶ  , ଺ଶቁ   
ܲሺ ܺ , ܻሻ = ቀ଻ଶ , ͵ቁ  

EX) find the midpoint of the points ሺ૞, ૜ሻ 

and ሺ૞ , ૚ሻ.  

Solution: ሺͷ,͵ሻ = ሺ xଵ, yଵ ሻ 

                 ሺͷ,ͳሻ =  ሺ ݔଶ, , ܺ ଶሻ  ܲሺݕ ܻሻ = ቀ௫భ+௫మଶ  , ௬భ+௬మଶ ቁ   

ܲሺ ܺ , ܻሻ = ቀହ+ହଶ  , ଷ+ଵଶ ቁ   
ܲሺ ܺ , ܻሻ = ቀଵ଴ଶ  , ସଶቁ    ܲሺ ܺ , ܻሻ = ሺͷ, ʹሻ  

➢ SECTION FORMULA:  ۾ሺ ܆ , ሻ܇ = ቀܕ૚ܠ૛+ܕ૛ܠ૚ܕ૚+ ܕ૛  , ૛ܕ +૚ܕ૚ܡ૛ܕ+૛ܡ૚ܕ ቁ   
EX) Find the coordinates of the point 

which divides the join of ሺ−૚, ૠሻ 

and ሺ૝ , −૜ሻ in the ratio 2:3. 

Solution: ሺ−ͳ,͹ሻ = ሺ xଵ, yଵ ሻ                

           ሺͶ , −͵ሻ = ሺ ݔଶ, :ଶሻ   mଵݕ mଶ  = 2:3  Pሺ X , Yሻ = ቀܕ૚ܠ૛+ܕ૛ܠ૚ܕ૚+ ܕ૛  , ૛ܕ +૚ܕ૚ܡ૛ܕ+૛ܡ૚ܕ ቁ   Pሺ X , Yሻ =ቀሺ૛ሻሺ૝ሻ+૜ሺ−૚ሻ૛+૜  , ሺ૛ሻሺ−૜ሻ+૜ሺૠሻ૛+૜ ቁ   
 Pሺ X , Yሻ = ቀૡ−૜૞  , −૟+૛૚૞ ቁ    Pሺ X , Yሻ = ሺͳ , ͵ሻ .  
  

 

 

 

 

 

 

 

                          Exercise 

EX) Find the coordinates of the point which 

divides the join of ሺ૝, −૚ሻ and ሺ−૛ , −૜ሻ in 

the ratio 1:3. 

EX) Find the coordinates of the point which 

divides the join of ሺ−૟, ૚૙ሻ and ሺ૜ , −ૡሻ in 

the ratio 2:7. 

EX) Find the midpoint of the points ሺ૞ , −૟ሻ and ሺ−૚ , −૝ሻ. 

EX) Find the midpoint of the points ሺ૛ , −૛ሻ and ሺ−ૠ , ૝ሻ. 

 

 



EX) Find the quotient and remainder   

when 𝒑ሺ࢞ሻ = ૜࢞૜ + ࢞૛ + ૛࢞ + ૞ is 

divided by ࢍሺ࢞ሻ = ࢞૛ + ૛࢞ + ૚. 

Solution: ݌ሺݔሻ = ଷݔ͵ + ଶݔ + ݔʹ + ͷ 

                   ݃ሺݔሻ = ଶݔ + ݔʹ + ͳ 

ݔ͵                              − ͷ  xଶ + ʹx + ͳ   ͵xଷ + xଶ + ʹx + ͷ 

                           ͵xଷ + ͸xଶ + ͵x 

     −        −        − 

                                    −ͷxଶ − x + ͷ 

                                    −ͷxଶ − ͳͲx − ͷ  

                                       +       +        + 

                                                   ͻx + ͳͲ  

          Quotient =  ૜ܠ − ૞  

         Remainder = ૢܠ + ૚૙  

EX) Find the quotient and remainder 

when 𝒑ሺ࢞ሻ = ࢞૜ − ૜࢞૛ + ૞࢞ − ૜ is 

divided byࢍሺ࢞ሻ = ࢞૛ − ૛. 

Solution: 𝒑ሺxሻ = xଷ − ͵xଶ + ͷx − ͵ 

                   gሺxሻ = xଶ − ʹ  

                               x − ͵                     

        xଶ − ʹ      xଷ − ͵xଶ + ͷx − ͵ 

                           xଷ             − ʹx 

      −             +  

                                −͵xଶ + ͹x − ͵ 

                                 −͵xଶ           + ͸ 

              +                 −  

                                            ͹x   −  ͻ   

Quotient =  ࢞ − ૜ 

 Remainder = ૠ࢞   −  ૢ   

EX) Show that polynomial  ࢞૛ + ૜࢞ + ૚ is 

a factor of polynomial                             ૜࢞૝ + ૞࢞૜ − ૠ࢞૛ + ૛࢞ + ૛. 

Solution: ܘሺxሻ = ͵xସ + ͷxଷ − ͹xଶ +  ʹx + ʹ. 

                   ݃ሺݔሻ ଶݔ = + ݔ͵ + ͳ  

ʹݔ͵                             + Ͷݔ + ʹ                      

ଶݔ     + ݔ͵ + ͳ   ͵xସ + ͷxଷ − ͹xଶ +  ʹx + ʹ 

                                 ͵xସ + ͻxଷ − ͵xଶ  

                         −     −       + 

             −Ͷxଷ − ͳͲxଶ + ʹx + ʹ 

                                   −Ͷxଷ − ͳʹxଶ − Ͷx 

                                      +      +        +                      

                                              ʹxଶ + ͸x + ʹ 

                                                      ʹxଶ + ͸x + ʹ 

                                             −      −      − 

                                                     Ͳ 

 

 

 

 

 

 

 

 

 

 

                         Exercise 

EX)  Find the quotient and remainder   

when 𝒑ሺ࢞ሻ = ࢞૝ − ૜࢞૛ + ૝࢞ + ૞ is 

divided byࢍሺ࢞ሻ = ࢞૛ − ࢞ + ૚. 

EX)   Find the quotient and remainder   

when 𝒑ሺ࢞ሻ = ࢞૜ − ૜࢞૛ + ૞࢞ − ૜ is 

divided by ࢍሺ࢞ሻ = ૛ − ࢞૛. 

EX)  Show that polynomial  ࢞ − ૛ is a 

factor of polynomial                             ࢞૜ − ૜࢞૛ + ૜࢞ − ૛ .  

 

 

 



➢ AREA OF SECTOR 

 

❖ Area of Sector = 
𝛉૜૟૙૙ × 𝝅𝒓૛ 

 

❖ Length of arc = 
𝛉૜૟૙૙ × ʹ𝝅𝐫 

 

EX) Find the area of a sector the 

circle with radius 6cm if angle of 

sector is ૟૙૙. 

Solution:  Given  ݎ = ͸ܿ݉ 𝜃 =  ͸ͲͲ
 

 Area of Sector = 
𝛉૜૟૙૙ × 𝝅𝒓૛ 

                           = 
 ͸ͲͲ૜૟૙૙ ×  ଶଶ଻ × ͸ × ͸ 

                  =  ͸ͲͲ૜૟૙૙ ×  ଶଶ଻ × ͸ × ͸ 

                                 = ଶଶ଻ × ͸   

 

 

EX) In a circle of radius ૛૚ ܕ܋ if angle, an 

arc subtends an angle of ૝૙૙ at the 

centre. Find the length of the arc. 

Solution: Given  ݎ = ʹͳܿ݉ 𝜃 =  ͶͲͲ
 

Length of arc = 
𝛉૜૟૙૙ × ʹ𝝅𝐫 

                          = 
 ૝૙Ͳ૜૟૙૙ × ʹ × ଶଶ଻ × ʹͳ 

                          = 
૚ૢ × ʹ × ଶଶ଻ × ʹͳ  

 

EX) In a circle of radius ૛૚ ܕ܋ if angle, an 

arc subtends an angle of ૟૙૙ at the 

centre find the area of segment.  

Solution: Given  ݎ = ʹͳܿ݉ 𝜃 =  ͸ͲͲ
  

Area of Sector = 
𝛉૜૟૙૙ × 𝝅𝒓૛ 

                     = 
 ͸ͲͲ૜૟૙૙ ×  ଶଶ଻ × ʹͳ × ʹͳ 

                  = 
 ͸ͲͲ૜૟૙૙ ×  ଶଶ଻ × ʹͳ × ʹͳ 

 

 

Area of equilateral triangle =   √૜૝  𝒂૛  
            =   √૜૝   × ʹͳ × ʹͳ    

Area of equilateral triangle =  ͶͶͳ √ଷସ  cmଶ 

Area of segment = Area of sector –           

Area of Equilateral Triangle 

 

 

 

 

 

 

 

 

 

 

Area of Sector   =  ଵଷ଺଻   ܿ݉ଶ 

 

Length of arc =  ଵଷ଺଻   cmଶ 

 

Area of Sector   =  ʹ͵ͳ  ܿ݉ଶ 

 

Area of Sector = ʹ͵ͳ −  ͶͶͳ √ଷସ  cmଶ 

 

                         Exercise 

EX) Find the area of a sector the circle 

with radius 7cm if angle of sector 

is ૢ૙૙. 

EX) In a circle of radius ૛૚ ܕ܋ if angle, 

an arc subtends an angle of ૝૙૙ at the 

centre. Find the length of the arc. 

EX) In a circle of radius ૚૝ ܕ܋ if angle, 

an arc subtends an angle of ૟૙૙ at the 

centre find the area of segment. 

 



➢ PROBABILITY: 

ሺ𝑬ሻࡼ  = 𝒏ሺ𝑬ሻ𝒏ሺࡿሻ   
Ex) A die is thrown once, Find the 

probability of getting A) A prime 

number B) a number lying between 

2 and 6. C) An odd number. D) an 

perfect square. 

Solution: A die ids thrown once, 

ࡿ   = {૚, ૛, ૜, ૝, ૞, ૟} 

  𝒏ሺࡿሻ = ૟ 

A)  A prime number  𝑬 = {૛, ૜, ૞, }  , 𝒏ሺ𝑬ሻ = ૜  ۾ሺ𝐄ሻ =    ሻ܁ሺܖሺ𝐄ሻܖ
ሺ𝐄ሻ۾  = ૜૟   
 

 

B) A number lying between 2 and 6. 

 𝑬 = {૜, ૝, ૞, }  , 𝒏ሺ𝑬ሻ = ૜  ۾ሺ𝐄ሻ =    ሻ܁ሺܖሺ𝐄ሻܖ
ሺ𝐄ሻ۾  = ૜૟ 

 

 

C) An odd number. 𝑬 = {૚, ૜, ૞}  , 𝒏ሺ𝑬ሻ = ૜ 

𝑬 = {૜, ૝, ૞, }  , 𝒏ሺ𝑬ሻ = ૜  ۾ሺ𝐄ሻ =    ሻ܁ሺܖሺ𝐄ሻܖ
ሺ𝐄ሻ۾  = ૜૟ 

 

 

D) A perfect square.  𝑬 = {૚, ૝}       𝒏ሺ𝑬ሻ = ૛  ۾ሺ𝐄ሻ =    ሻ܁ሺܖሺ𝐄ሻܖ
ሺ𝐄ሻ۾  = 

૛૟ 

 

 

EX) A box contains 90 disc which are 

numbered from 1 to 90. If one disc 

is drawn at random from box, find 

the probability that it bears A) a two 

digit number B) A perfect a square 

number.  

Solution:  𝒏ሺࡿሻ = ૢ૙ 

A) a two digit number  

 𝒏ሺ𝑬ሻ = ૡ૚  ۾ሺ𝐄ሻ =  =  ሻ܁ሺܖሺ𝐄ሻܖ
ૡ૚ૢ૙  ۾ሺ𝐄ሻ = ૚ૢ૙   

B) A perfect a square number.  ܖሺ𝐄ሻ = ሺ𝐄ሻ۾  ૢ =  =  ሻ܁ሺܖሺ𝐄ሻܖ
ૢૢ૙ = ૚/ૢ   

ሺ𝐄ሻ۾ = ૚૛   

ሺ𝐄ሻ۾ = ૚૛   

ሺ𝐄ሻ۾ = ૚૛   

ሺ𝐄ሻ۾ = ૚૜   



CONSTRUCTION: 

 

Ex) draw a circle of radius 6cm. 

From a point 10 cm away from its 

centre, construct the pair of 

tangents to the circle and measure 

their lengths.   

Solution:  

 

 

 

EX) Draw a pair of tangents to a 

circle of radius 5cm which are 

inclined to each other at an angle of ૟૙૙ .  

Solution:  

 

 

 

 

 

 

EX) Draw a line segment of length of 

7cm and dived in the 2:3. Measure 

the two parts.   

Solution:  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

                                 Exercise    

  1) Draw a circle of radius 4.5cm. 

From a point 11 cm away from 

its centre, construct the pair of 

tangents to the circle and 

measure their lengths. 

2) Draw a pair of tangents to a 

circle of radius 5.6cm which are 

inclined to each other at an 

angle of ૠ૙૙ . 

2) Draw a line segment of length 

of 7cm and dived in the 2:3. 

Measure the two parts.  



3 MARKS QUESTION :  

Theorem: The lengths of 

tangents drawn from an 

external point to a circle are 

equal.   

Proof:      

         

 

 

 O is centre of circle. P is external 

point, PQ and PR are tangents. 

To prove that ࡽࡼ =   ࡾࡼ

Join OQ, OR and OP.  

In ∆ۿ۾۽  and ∆܀۾۽   < ܳ =< ܴ = ૢ૙૙    
ࡽࡻ  =   is common hypotenuse   ۾۽  .are radii of circle ࡾࡻ

By using RHS rule. 

ࡽࡼ   ܀۾۽∆ ۿ۾۽∆  =   ࡾࡼ

Theorem: Two tangents TP and TQ 

are drawn to a circle with centre O 

from an external point T. Prove that ∠ PTQ = 2 ∠ OPQ.  

Proof:  

 

  

O is centre of circle. TP and TQ are two 

tangents.  

Join OQ. We know that. ∆ۿ۾۽  is 

isosceles triangle.  

2 ∠ OPQ + ∠ POQ = 1800 ------------ (1)  ∠ PTQ + ∠ POQ = 1800 --------------- (1)  

From equation (1) and (2)  

2 ∠ OPQ + ∠ POQ = ∠ PTQ + ∠ POQ   

           ∠ PTQ = 2 ∠ OPQ  

Theorem: Prove that the angle 

between the two tangents drawn 

from an external point to a circle is 

supplementary to the angle 

subtended by the line-segment 

joining the points of contact at the 

centre. 

Proof:  O is the 

centre of circle. TP 

and TQ are two 

tangents. To show 

that   ∠ ۿ۽۾ + ۿ܂۾ ∠  = ૚ૡ૙૙  

We know that  < ܳ =< ۾ = ૢ૙૙  (The tangent at any point 

of a circle is perpendicular to the radius 

through the point of contact). 

And OPTQ is quadrilateral .  ∠ ۿ۽۾ + ܂۾۽ ∠ + ۿ܂۾ ∠  + ܂ۿ۽ ∠ = ૜૟૙૙   ∠ ۿ۽۾ + ૢ૙૙  + ۿ܂۾ ∠  +  ૢ૙૙ =  ૜૟૙૙  ∠ ۿ۽۾ + ۿ܂۾ ∠  +  ૚ૡ૙૙  =  ૜૟૙૙  ∠ ۿ۽۾ + = ۿ܂۾ ∠   ૜૟૙૙ −  ૚ૡ૙૙  

ۿ۽۾ ∠  + ۿ܂۾ ∠  = ૚ૡ૙૙ 

 



  Ogive Graph:   

EX 1) Draw the less than type ogive of 

following distribution table. 

C.I 100-120 120-140 140-160 160-180 180-200 

f 12 14 8 6 10 

Solution:  

C.I f c.f 

Less than120 12 12 

Less than140 14 14+12=26 

Less than160 8 26+8=34 

Less than180 6 34+6=40 

Less than200 10 40+10=50 

 N= 50  

 

2) Draw the more than type ogive of 

following distribution table. 

C.I 5-10 10-

15 

15-

20 

20-

25 

25-

30 

30-

35 

35-

40 

f 2 12 2 4 3 4 3 

Solution:  

C.I f C.F 

More than 5 2 30 

More than10 12 30-2= 28 

More tha15 2 28-12= 16 

More than20 4 16-2= 14 

More than 25 3 14-4= 10 

More than 30 4 10-3= 7 

More than 35 3 7-4= 3 

 N=30  

 

 

 

 

 

 

 

 

 

 

 

 



Mean:  ̅ܠ = ∑ ∑ܠ܎ ܎     

Ex) find Mean of the following 

distribution table. 

C.I 0-2 2-4 4-6 6-8 8-10 10-

12 

12-

14 

f 1 2 1 5 6 2 3 

 Solution:  

x̅ = ∑ fx∑ f   =  
ଵ଺଴ଶ଴     

 

 

Exercise:  

Ex) find Mean of the following 

distribution table. 

C.I 5-15 15-

25 

25-

35 

35-

45 

45-

55 

55-

65 

f 6 11 21 23 14 5 

Mode :  

Mode= 𝒍 + ቀ ૛ቁࢌ−૙ࢌ−૚ࢌ૙૛ࢌ−૚ࢌ ×    ࢎ

EX) find the mode of the following 

data 

C.I 1-3 3-5 5-7 7-9 9-11 

f 7 8 2 2 1 

 

Solution:                                             ଴݂ = ͹  

 = ݈ + ቀ 𝑓భ−𝑓బଶ𝑓భ−𝑓బ−𝑓మቁ × ℎ                ଵ݂ = ͺ                                        

= ͵ + ቀ ͺ−͹ʹሺͺሻ−͹−ʹቁ × ʹ                    ଶ݂ = ʹ                                    

 = ͵ + ቀ ͳͳ͸−͹−ʹቁ × ʹ                      ݈ = ͵                                           

 = ͵ + ቀଵ଻ቁ × ʹ                           ℎ = ʹ                                  

 = ͵ + ቀ͹ʹቁ 

 = ͵ + Ͳ.ʹͺͷ 

      

 

Exercise:  

1) Find the Mode of the following 

data. 

C.I 0-20 20-

40 

40-

60 

60-

80 

80-

100 

100-

120 

f 10 35 52 61 38 29 

(Prepaid By: ImtiyazAhmed U 

Soudagar)Royal Education School Society 

Athani.  

C.I f C.M (x) fx 

0-2 1 1 1 

2-4 2 3 6 

4-6 1 5 5 

6-8 5 7 35 

8-10 6 9 54 

10-12 3 11 33 

12-14 2 13 26 

 ∑ ܎ = ૛૙  ∑ ܎ ࢞ = ૚૟૙ 

ܠ̅ = ૡ 

 𝐌܍܌ܗ = ૜. ૛ૡ૞ 



Median: 

Median = 𝒍 + ( 𝒏૛−ࢌࢌ.ࢉ  ) ×    ࢎ

EX) find median of the following 

distribution table. 

C.I 65-

85 

85-

105 

105-

125 

125-

145 

145-

165 

165-

185 

185-

205 

f 4 5 13 20 14 8 4 

Solution:  

C.I f c.f 

65-85 4 4 

85-105 5 4+5=9 

105-125 13 9+13=22 c.f 

125-145 f 20 22+20=42 

145-165 14 42+14=56 

165-185 8 56+8=64 

185-205 4 64+4=68 

 N=68  

Solution:  

Median = 𝒍 + ܎܎.܋−૛ܖ )  ) ×  ࢎ

N = 68, N/2= 68/2 = 34  

L = 125, f = 20,  c.f = 22 ,  h = 20 

 Median = ͳʹͷ + ቀ ଷସ−ଶଶଶ଴  ቁ × ʹͲ 

                = ͳʹͷ + ቀ ଵଶଶ଴ ቁ × ʹͲ                   = ͳʹͷ + ͳʹ 

               Exercise: 

1) Find median of the following 

distribution table.  

C.I 118-

126 

127-

135 

136-

144 

145-

153 

154-

162 

163-

171 

172-

180 

f 3 5 9 12 5 4 2 

 2) Find median of the following 

distribution table. 

C.I 0-10 10-20 20-

30 

30-

40 

40-

50 

50-

60 

f 5 8 20 15 7 5 

3) Find mean, Median, Mode of the 

following distribution table.  

C.I 1-4 4-7 7-10 10-13 13-16 16-19 

f 6 30 40 16 4 4 

4) Draw the less than type ogive of 

following distribution table. 

C.I 40-

45 

45-

50 

50-

55 

55-

60 

60-

65 

65-

70 

70-

75 

f 2 3 8 6 6 3 2 

5) Draw the more than type ogive of 

following distribution table. 

C.I 135-

140 

140-

145 

145-

150 

150-

155 

155-

160 

160-

165 

f 4 7 18 11 6 5 

Prepaid By: ImtiyazAhmed U Soudagar  

ROYAL EDUCATION SOCIETY’S 
SCHOOL ATHANI.  Median  = ͳ͵͹ 



Construction: 

EX) Construct a triangle of sides 4cm, 

5cm, and 6cm and then a triangle 

similar to it whose sides are 2/3 of 

the corresponding sides of the first 

triangle. 

 

 

 

 

 

 

 

 

 

EX) Construct a triangle with sides 

5cm, 6cm and 7cm and then another 

triangle whose sides are 7/5 of the 

corresponding sides of the first 

triangle. 

EX) Draw a triangle ABC with side 

BC=7cm,  < >  and °45 = ܤ ܣ = ૚૙૞૙ 

then construct a triangle whose 

sides are 4/3 times the 

corresponding sides of the ∆࡯࡮࡭. 

EX) Draw a right triangle in which 

the sides (other than hypotenuse) 

are if lengths 4cm and 3cm. Then 

construct another triangle whose 

sides are 5/3 times the 

corresponding side of the given 

triangle. 
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4 MARKS QUESTION : 

THALE’S THEOREM ȋ B P TȌ 

SATEMENT: “If a line is drawn parallel to one side of a triangle to intersect the other       

         two sides in distinct  Points, the other two sides are divided in the same  ratio” 

 

Proof:     ∆࡯࡮࡭   DE‖BC. 
 

To prove  
۲۰۲ۯ =  ۳۳۱ۯ

 

Join BE and CD and then draw DM ⊥ AC and EN ⊥ AB.  

 

Area of triangle =1/2 × base× height  

ሻࡱࡰ࡮∆𝒂 ሺࢋ𝒓࡭ሻࡱࡰ࡭∆𝒂 ሺࢋ𝒓࡭  = ૚/૛×ࡺࡱ×ࡰ࡭૚/૛×ࡺࡱ×࡮ࡰ- 

ሻࡱࡰ࡮∆𝒂 ሺࢋ𝒓࡭ሻࡱࡰ࡭∆𝒂 ሺࢋ𝒓࡭                                                      =  (1) ------------------------  ࡮ࡰࡰ࡭

𝐫𝐞𝐚 ሺ∆۰۲۳ሻۯ۲۳ሻۯ∆𝐫𝐞𝐚 ሺۯ                                                                             = ૚/૛×۳×۲ۯ𝐍૚/૛×۲۰×۳𝐍- 

ሻ࡯ࡱࡰ∆𝒂 ሺࢋ𝒓࡭ሻࡱࡰ࡭∆𝒂 ሺࢋ𝒓࡭  = ૚/૛×ࡱ࡭×ࡹࡰ૚/૛×࡯ࡱ×ࡹࡰ- 

ሻ࡯ࡱࡰ∆𝒂 ሺࢋ𝒓࡭ሻࡱࡰ࡭∆𝒂 ሺࢋ𝒓࡭  =  (2) ------------------------  ࡯ࡱࡱ࡭

 

From questions (1) and (2) we get  

ࡰ࡮ࡰ࡭  =  -࡯ࡱࡱ࡭
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Theorem:    A.A.A Similarity   

  

If in two triangles, corresponding angles are equal, then their corresponding sides are in the     

same ratio (or proportion) and hence the two triangles are similar. 
 

Proof: 

  

 

 

 

In ∆࡯࡮࡭ and ∆ࡲࡱࡰ 

EB =  And FC =  

To prove 
DF

AC

EF

BC

DE

AB
==  

Cut ABDP = and ACDQ = join PQ 

In ∆࡯࡮࡭ and ∆ࡽࡼࡰ 

DA =  

DQAC

DPAB

=
=

 

DPQABC   (By SAS rule) 

PB =  

PE =  

PQ is parallel to EF, By Thales theorem. 

DF

DQ

DE

DP
=

 

Similarly 
DF

AC

EF

BC

DE

AB
==
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Areas of Similar Triangles: 

͞The ratio of the areas two similar triangle is equal to the square of the ratio of their 

coƌƌespoŶdiŶg sides͟.  
Proof:  

 

 

 ࡾࡽࡼ∆ ⩪ ࡯࡮࡭∆  are similar triangles ࡾࡽࡼ∆ and ࡯࡮࡭∆       

           
ࡽࡼ࡮࡭ = ࡾࡽ࡯࡮ =  ࡾࡼ࡯࡭

To prove    
𝒂𝒓ࢋ𝒂 𝒐࡯࡮࡭∆ ࢌ𝒂𝒓ࢋ𝒂 𝒐ࡾࡽࡼ∆ ࢌ = ૛ࡽࡼ૛࡮࡭ = ૛ࡾࡽ૛࡯࡮ =  ૛ࡾࡼ૛࡯࡭

Draw AM ꓕ BC and PN ꓕ QR 

In ∆ࡹ࡮࡭ and ∆ࡺࡽࡼ    < ܤ =< 𝑄  < ܯ =< ܰ = 𝟗૙૙  

By A.A.A similarity  ∆ࡽࡼ࡮࡭   ࡺࡽࡼ∆ ⩪ ࡹ࡮࡭ = ࡾࡽࡹ࡮ = ࡽࡼ࡮࡭   ࡺࡼࡹ࡭ = ࡾࡽࡼ∆ ࢌ𝒂 𝒐ࢋ𝒂𝒓࡯࡮࡭∆ ࢌ𝒂 𝒐ࢋ𝒂𝒓 (1)------------- ࡺࡼࡹ࡭ = ૚૛×࡯࡮×ࡹ࡭૚૛×ࡾࡽ×ࡺࡼ  

𝒂𝒓ࢋ𝒂 𝒐࡯࡮࡭∆ ࢌ𝒂𝒓ࢋ𝒂 𝒐ࡾࡽࡼ∆ ࢌ = ࡺࡼࡹ࡭ × ࡾࡽࡼ∆ ࢌ𝒂 𝒐ࢋ𝒂𝒓࡯࡮࡭∆ ࢌ𝒂 𝒐ࢋ𝒂𝒓  ࡾࡽ࡯࡮ = ࡽࡼ࡮࡭ × ࡾࡽࡼ∆ ࢌ𝒂 𝒐ࢋ𝒂𝒓࡯࡮࡭∆ ࢌ𝒂 𝒐ࢋ𝒂𝒓 (From 1)     ࡾࡽ࡯࡮ = ࡽࡼ࡮࡭ ×   ࡽࡼ࡮࡭

𝒂𝒓ࢋ𝒂 𝒐࡯࡮࡭∆ ࢌ𝒂𝒓ࢋ𝒂 𝒐ࡾࡽࡼ∆ ࢌ =        ૛ࡽࡼ૛࡮࡭

 

 

Similarly  
𝒂𝒓ࢋ𝒂 𝒐࡯࡮࡭∆ ࢌ𝒂𝒓ࢋ𝒂 𝒐ࡾࡽࡼ∆ ࢌ = ૛ࡽࡼ૛࡮࡭ = ૛ࡾࡽ૛࡯࡮ =  ૛ࡾࡼ૛࡯࡭
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Pythagoras Theorem : 

Statement: ͞IŶ a ƌight tƌiaŶgle the square of the hypotenuse is equal to the 

suŵ of the sƋuaƌes of the otheƌ two sides.͟  

Proof: ∆࡯࡮࡭ right triangle at < ܤ = 𝟗૙૙ 

To prove , ࡯࡭૛ = ૛࡮࡭ +  ૛࡯࡮

Draw BD ꓕ AC                                                          

In ∆࡯࡮࡭ and ∆࡮ࡰ࡭. < ܤ =< ܦ = 𝟗૙૙  <   Is common ܣ

By A.A.A similarity ∆ࡰ࡭࡮࡭ .࡮ࡰ࡭∆ ⩪ ࡯࡮࡭ = ࡮ࡰ࡯࡮ = ࡰ࡭࡮࡭  ࡮࡭࡯࡭ = 
૛࡮࡭ ࡮࡭࡯࡭ = ࡯࡭ ×  (1)------------------- ࡰ࡭

Similarly ∆࡯ࡰ࡮∆⩪ ࡯࡮࡭. < ܤ =< ࡰ = 𝟗૙૙  <   Is common ܥ

By A.A.A similarity  ∆ࡰ࡮࡮࡭  ࡯ࡰ࡮∆⩪ ࡯࡮࡭ = ࡯ࡰ࡯࡮ = ࡯ࡰ࡯࡮  ࡯࡮࡯࡭ = ૛࡯࡮  ࡯࡮࡯࡭ = ࡯࡭ ×  (2)-------------------------- ࡯ࡰ

Adding (1) and (2) we get. ࡮࡭૛ + ૛࡯࡮ = ࡯࡭  × ࡰ࡭ + ࡯࡭  ×   ࡯ࡰ

                       = ࡰ࡭ሺ࡯࡭  +   ሻ࡯ࡰ 

                       = ࡯࡭  × ૛࡮࡭ ࡯࡭ + ૛࡯࡮ =   ૛࡯࡭

૛࡯࡭          = ૛࡮࡭ + ૛࡯࡮
 



GRAPH : 

Ex: Solve by graph  ૛࢞ − ૞࢟ = −૝ and ૛࢞ + ࢟ = ૡ 

Solution:      ૛࢞ − ૞࢟ = −૝  

X 0 -2 3 

Y 0.8 0 2 

 ࢞ = ૙   :      ૛ሺ૙ሻ − ૞࢟ = −૝  

                      −૞࢟ = −૝ 

                         ࢟ = ૝/૞  

                         ࢟ = ૙   :      ૛࢞ − ૞ሺ૙ሻ = −૝  

                     ૛࢞ = −૝ 

                         ࢟ = ૛   :      ૛࢞ − ૞ሺ૛ሻ = −૝  

                     ૛࢞ = −૝ + ૚૙ 

                        ࢞ = ૟/૛  

                         

                   ૛࢞ + ࢟ = ૡ  

X 0 4 3 

Y 8 0 2 

 ࢞ = ૙   : ૛࢞ + ࢟ = ૡ  

               ૛ሺ૙ሻ + ࢟ = ૡ 

                            ࢟ = ૡ  ࢟ = ૙   :  ૛࢞ + ࢟ = ૡ     

                 ૛࢞ + ૙ = ૡ   

                          ૛࢞ = ૡ  

                            ࢞ = ૡ/૛ 

                            ࢞ = ૝ ࢟ = ૛   :      ૛࢞ + ሺ૛ሻ = ૡ  

                     ૛࢞ = ૡ − ૛ 

                        ࢞ = ૟/૛  

                         

 

Ex: Solve by graph  ࢞ + ૛࢟ = −૛ and ૜࢞ + ૛࢟ = ૛  

Solution:          ࢞ + ૛࢟ = −૛   

X 0 -2 2 

Y -1 0 -2 

 ࢞ = ૙   :      ࢞ + ૛࢟ = −૛ 

                      ૙ + ૛࢟ = −૛                         

                             ࢟ = ૙   :      ࢞ + ૛࢟ = −૛    

                      ࢞ + ૛ሺ૙ሻ = −૛   

                              ࢟ = −૛   :      ࢞ + ૛ሺ−૛ሻ = −૛    

                      ࢞ − ૝ = −૛   

                             ࢞ = −૛ + ૝ 

                              ૜࢞ + ૛࢟ = ૛  

X 0 0.6 2 

Y 1 0 -2 

 ࢞ = ૙   :      ૜࢞ + ૛࢟ = ૛  

                    ૜ሺ૙ሻ + ૛࢟ = ૛ 

                                   

࢞ = −૛ 

ܠ = ૜ 

࢟ = ૙. ૡ 

ܠ = ૜ 

࢟ = −૚ 

࢞ = −૛   

࢞ = ૛ 

࢟ = ૚ 

 

૛࢞ − ૞࢟ = −૝    ૛࢞ + ࢟ = ૡ  

-        -       -  

         -6y = -12 

        Y = 2 

 

 

 



࢟ = ૙   :      ૜࢞ + ૛࢟ = ૛   

                      ૜࢞ + ૛ሺ૙ሻ = ૛ 

                                  ࢞ = ૛/૜ 

                                  ࢟ = −૛   :      ૜࢞ + ૛ሺ−૛ሻ = ૛    

                      ૜࢞ − ૝ = ૛   

                             ૜࢞ = ૛ + ૝ 

                              

 

Ex: Solve by graph  ૛࢞ + ૜࢟ = ૛ and ࢞ −૛࢟ = ૡ 

Solution:            ૛࢞ + ૜࢟ = ૛  

X 0 1 4 

Y 0.6 0 -2 

 ࢞ = ૙   :    ૛ሺ૙ሻ + ૜࢟ = ૛   

                                  ࢟ = ૛/૜    

                                   ࢟ = ૙   :      ૛࢞ + ૜ሺ૙ሻ = ૛  

                          ૛࢞ = ૛    

                            

࢟ = −૛   :   ૛࢞ + ૜ሺ−૛ሻ = ૛   

                     ૛࢞ = ૛ + ૟  

                      ࢞ = ૡ/૛  

 

ܠ               − ૛ܡ = ૡ  

X 0 8 4 

Y -4 0 -2 ࢞ = ૙   :   ૙ − ૛ܡ = ૡ  

ܡ                       = −૝  ࢟ = ૙   :  ܠ − ૛ሺ૙ሻ = ૡ  

ܠ                          = ૡ  

 ࢟ = −૛   : ܠ − ૛ሺ−૛ሻ = ૡ  

ܠ                               = ૡ − ૝  

                             

     

Exercise:  

Solve the following pair of linear equation by 

graphically method.  

1) ૛࢞ + ࢟ − ૟ = ૙ and ૝ܠ − ૛ܡ − ૝ = ૙ 

ܡ (2 = ૛ܠ − ૛ and ࢟ = ૝࢞ − ૝  

3) ࢞ + ૜࢟ = ૟ and ૛ܠ − ૜ܡ = ૚૛ 

4) ࢞ + ૜࢟ = ૚૜ and ૜ܠ + ܡ = ૠ 

5) ࢞ − ࢟ = −૛ and ૝ܠ − ܡ − ૝ = ૙ 
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࢞ = ૛ 

࢞ = ૙. ૟ 

ܡ = ૙. ૟ 

࢞ = ૚ 

ܠ = ૝ 

ܠ = ૝ 
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