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CLASSIFICATION OF TEXT BOOK PROBLEMS 
CHAPTER: 1 

RELATIONS AND FUNCTIONS 

2 MARKS 5 MARKS 
EX 1.1 (1-i, ii, iii) (2,3) 

Eg: 1.1 (i, ii, iii),1.2 
Ex 1.1(4,5,6,7 each) 

Eg 1.3 (Each) 
Ex 1.2 (2,3) Ex 1.2(1,4 –i,ii) (5) 

Eg: 1.4,1.5 
Ex 1.3 (2,3,5,7,9) Ex 1.3(1,4,6,8,10) 

Eg : 1.8 
Ex1.4 ( 1,4,5,6,11) 

Eg:1.10,1.12,1.13,1.14,1.17 
Ex1.4( 2,3,7,9,10,12) 

Eg: 1.15,1.16,1.18,1.11 
Ex 1.5 (1-i, ii, iii)(2-i, ii)(4) 

Eg :1.19,1.20,1.21,1.22 
Ex 1.5(3,5,6,7,8-i, ii, iii) 

(9,10) 
Eg:1.23, 1.24. 

 

Chapter: 3         
ALGEBRA 

Exercise 2 Marks 5 Marks 
3.4 Eg. 3.14 (i) (ii) (iii) 

Ex: 2 (i) (ii) (iii) (iv) 
 

3.5 Eg. 3.15 (i), 3.16 (i) 
Ex: 1 (i), (iii) 

- 

3.7 Eg: 3.19 (i) (ii) 
Ex: 1 (i) (iii) 

- 

3.8 - Eg: 3.21, 3.22 
Ex: 1, 2, 3 

3.9 Eg: 3.24, 3.25 
Ex: 1 (i), (ii), (iii)       2 (i) (iii) (iv) 

- 

3.11 - Eg: 3.33, 3.34 
Ex; 2 (i) 

3.13 Eg: 3.40 
Ex: 1 (i) (ii) (iii) (iv) 

- 

3.17 Eg: 3.56, 3.57, 3.58 
Ex: 1, 2, 3, 4, 5, 6, 7 (i) (ii) 

Eg: 3.59 
Ex: 7 (iii) 

3.18 Eg: 3.60, 3.61, 3.62, 3.63, 3.64 
Ex: 1, 4 

Eg: 3.65, 3.66 
Ex: 2, 3, 5, 6, 7, 8 

3.19 Eg: 3.67, 3.68 
Ex: 1, 2, 3, 4, 6, 9, 10 

Eg: 3.70, 3.71, 3.729, 
3.73 
Ex: 5, 6, 7, 8, 11, 12, 
13 

 
(22) 



 
CHAPTER: 5 

CO-ORDINATE GEOMETRY  
Exercise 2 marks 5 marks 

5.1 1(i),(ii), 2 (i) (ii) 3 (i), (ii) 
4(i) ,(ii) Eg 5.1, 5.2, 5.3 

 

5(i), (ii), 6, 7, 8, 9,  
10, 11 

Eg: 5.4, 5.5, 5.6, 5.7 
5.2 1(i), (ii) 2(i), (ii) 3(i), (ii), 

4, 5, 6, 7, 8, 
Eg: 5.8(i), (ii) 

Eg: 5.9(i), (ii), (iii) 
Eg: 5.10, 5.11, 5.12 

9, 10, 11, 12, 13. 
5.13, 5.14, 5.15, 5.16 

5.3 1(i), (ii), 2, 3, 4, 5, 6, 7(i),7(ii), 
8, 10, 12(i) ,(ii) 13(i) (ii) 

E.g: 5.17 (i), (ii) 5.18 (i), (ii) 
5.19, 5.21, 5.22, 5.24, 5.25, 5.26 

9, 11, 14 (i) (ii), 5.20, 5.27, 
5.28, 5.29 

5.4 1(i), (ii), 2 (i)( ii), 3 (i), (ii), 4  
Eg 5.30, 5.31(i),(ii), 5.32, 5.33 

5, 6, 7, 8, 9, 10, 11, 12. 
5.35, 5.34, 5.36, 5.37 

 
Unit exercise  1, 2, 3, 4, 5, 6, 7, 8, 9, 10 

 
 

 
CHAPTER: 8 

STATISTICS AND PROBABILITY 
Exercise 2 marks 5 marks 

8.1 1(i) (ii), 2, 3, 7, 8, 9 
Eg: 8.1, 8.2, 8.3 

4, 5, 6, 10, 11, 12, 13, 14, 15 
Eg: 8.4, 8.5, 8.6, 8.7, 8.8, 

8.9, 8.10, 8.11, 8.12, 8.13, 8.14 
8.2 1, 2, 3, 4 

Eg: 8.15 
5, 6, 7, 8 
Eg: 8.16 

8.3 1, 2, 3, 4 
Eg: 8.17, 8.18, 8.20,  

8.22, 8.23 

5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
Eg: 8.19, 8.21, 8.24, 8.25 

8.4 1, 2, 3, 4, 5 
Eg: 8.26, 8.27, 8.29 

6, 7, 8, 9, 10, 11, 12, 13, 14 
Eg: 8.28, 8.30, 8.31, 8.32 

 Unit Exercise – 8 
 9 

Unit Exercise – 8 
1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12 
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CHAPTER :1                                      EXERCISE 1.2       
SET, RELATIONS AND FUNCTIONS  2. Let A={1,2,3,4,…,45} and R be the relation define as “is square 
Two marks:-                                  of” on A. Write R as subset of AxA. Also find Domain and range 
Exercise 1.1         R. 
1. Find AxB , AxA, BxA       
(i) A={2,-2,3}       B={1,-4}     Sol:  A= {1,2,3,4,…,45} 
Sol:                      R={x,y) | y=𝑥𝑥2 and 𝑥𝑥 ∈ 𝐴𝐴 | 𝑦𝑦 ∈ 𝐴𝐴} 
     AxB={2,-2,3} x (1,-4}          
     AxB={(2,1) (2,-4) (-2,1) (-2,-4) (3,1) (3,-4)}              
     AxA={2,-2,3} x {2,-2,3}     

     AxA= �
(2,2)(2,−2)(2,3)

(−2,2)(−2,−2)(−2,3)
(3,2)  (3,−2)   (3,3)

�                  

     BxA= {1,-4} x {2,-2,3}     R={(1,1) (2,4) (3,9) (4,16) (5,25) (6,36)  

            =  �
(1,2)(1,−2)(1,3)

(−4,2) )(−4,−2) (−4,3)�                  Domain = {1,2,3,4,5,6}       

(ii) A=B = {p,q}     Range    = {1,4,9,16,25,36} 
Sol:       3. A relation R is given by the set {( 𝑥𝑥, 𝑦𝑦)/ 𝑦𝑦 = 𝑥𝑥 +3, 𝑥𝑥 ∈{0,1,2,3,4,5} 

     AxB= {p,q} x {p,q}= �
(𝑝𝑝,𝑝𝑝)(𝑝𝑝, 𝑞𝑞)
(𝑞𝑞,𝑝𝑝)(𝑞𝑞, 𝑞𝑞)�                Determine Domain and Range: 

     AxA= {p,q} x {p,q}= �
(𝑝𝑝,𝑝𝑝)(𝑝𝑝, 𝑞𝑞)
(𝑞𝑞,𝑝𝑝)(𝑞𝑞, 𝑞𝑞)�                  

     BxA= {p,q} x {p,q}= �
(𝑝𝑝,𝑝𝑝)(𝑝𝑝, 𝑞𝑞)
(𝑞𝑞,𝑝𝑝)(𝑞𝑞, 𝑞𝑞)�                    

(iii) A={m,n}  B=ϕ     Domain= {0,1,2,3,4,5} 
sol:       Range = {3, 4, 5, 6, 7, 8} 
AxB= {m,n} x ϕ = ϕ       Exercise -1.3 

AxA= {m,n}x{m,n} =�
(𝑚𝑚,𝑚𝑚)(𝑚𝑚,𝑛𝑛)
(𝑛𝑛,𝑚𝑚)(𝑛𝑛,𝑛𝑛) �   2. Let X= {3,4,6,8}. Determine whether the relation 

BxA= ϕ x {m,n} = ϕ.     R={x,f(x)/ 𝑥𝑥 ∈ 𝑋𝑋 , f(x)=𝑥𝑥2+1} is a relation from X to N?  
2. A={1,2,3}      Sol: 
B={x/x is a prime number less than 10} 
Find AxB and BxA. 
Sol:    A={1,2,3} 
B={x/x is a prime number less than 10}   R={(3,10) (4,17) (6,37) (8,65)  
B={2,3,5,7}        
AxB= {1,2,3} x {2,3,5,7}     

AxB=�
(1,2)(1,3)(1,5) (1,7)
(2,2)(2,3)(2,5) (2,7)
(3,2)(3,3)(3,5)(3,7)

�      

BxA= {2,3,5,7} x{1,2,3} 
 

BxA= 

⎩
⎨

⎧
(2,1)(2,2)(2,3)
(3,1) (3,2) (3,3)
(5,1)(5,2)(5,3)
(7,1)(7,2) (7,3)⎭

⎬

⎫
     

3. If BxA={(-2,3) (-2,4) (0,3) (0,4)(3,3)(3,4)}  Yes, it is function (All elements from domain have image. 
Find A and B.                                                         in co-domain) 
Sol:        
A= {3,4}         B={-2,0,3}    3. Given: the function f:𝑥𝑥 → 𝑥𝑥2-5𝑥𝑥+6 
       Evaluate (i) f(-1)   (ii)f(2a)   (iii)f(2)  (iv) f(x-1) 
(2nd element)     (1st element) 
 
 
 

(24) 

x 1 2 3 4 5 6 

y=𝑥𝑥2 1 4 9 16 25 36 

x 0 1 2 3 4 5 
y=x+3 3 4 5 6 7 8 

x 3 4 6 8 
f(x)=𝑥𝑥2+1 10 17 37 65 



 
Sol: f(x)=𝑥𝑥2-5x+6 
(i) f(-1)=(−1)2-5(-1)+6 
            = 1+5+6 = 12 
(ii) f(2a)=(2𝑎𝑎)2 − 5(2𝑎𝑎) + 6          Yes it is one-one, (Since all elements from Domain have 
             =4𝑎𝑎2 − 10𝑎𝑎 + 6                                    unique image in codomain) 
(iii) f(2)= 22-5(2)+6        Exercise-1.5 
             = 4-10+6 = 0                      1. Find fog and gof. Check whether fog = gof. 
(iv) f(x-1)=(𝑥𝑥 − 1)2 − 5(𝑥𝑥 − 1) + 6            (i)    f(x)=x-6       g(x)=𝑥𝑥2 
               = 𝑥𝑥2 + 1 − 2𝑥𝑥 − 5𝑥𝑥 + 5 + 6    fog =(fog)(x) =f[g(x)]=f(𝑥𝑥2) 
               = 𝑥𝑥2 − 7𝑥𝑥 + 12                           =𝑥𝑥2 − 6 
5. Let f(x)=2x+5. If x≠0 then find 𝑓𝑓(𝑥𝑥+2)−𝑓𝑓(2)

𝑥𝑥
       gof=g[f(x)]=g[x-6]=(𝑥𝑥 − 6)2 

Sol: f(x+2) =2(x+2)+5       fog≠gof.       
                  = 2x+4+5 = 2x+9            (ii) f(x)=2

𝑥𝑥
       g(x)=2𝑥𝑥2-1 

f(2)=4+5 =9                         fog= f(g(x))= f(2𝑥𝑥2-1) 
𝑓𝑓(𝑥𝑥+2)−𝑓𝑓(2)

𝑥𝑥
 = 2𝑥𝑥+9−9

𝑥𝑥
 =2             fog= 2

𝑥𝑥2−1
 

7. An open box is to be made from a square piece of          gof = g[f(x)]= g�2
𝑥𝑥
� 

    material, 24cm on a side, by cutting equal squares              =2(2
𝑥𝑥

)2-1 = 2( 4
𝑥𝑥2

)-1 

    from the corners and turning up the sides as shown        gof= 8
𝑥𝑥2

-1 
    in figure. Express the volume V of the box as a                fog≠gof 
    function of x. 
        (iii) f(x)=𝑥𝑥+6

3
 ,g(x)=3-x 

        fog=f[g(x)]=f[3-x]= 3−𝑥𝑥+6
3

 

                                 =9−𝑥𝑥
3

  

             gof= g[f(x)] = g�𝑥𝑥+6
3
� 

                gof= 3-�𝑥𝑥+6
3
� = 9−𝑥𝑥+6

3
 

         gof= 3−𝑥𝑥
3

 
Side of square =24cm        fog≠gof 
    Open box(cuboid)                             (iv) f(x)=3+x     g(x)=x-4                                                     
𝑙𝑙 = 24 − 2𝑥𝑥      b=24-2x    h=x     fog= f[g(x)]=f(x-4) 
        Volume of box=lbh           =3+(x-4) =x-1 
    = (24-2x)(24-2x)(x)   gof= g[f(x)] =g[3+x] =3+x-4 = x-1 
              = (24 − 2𝑥𝑥)2𝑥𝑥               fog = gof 
             =(576-96x+4𝑥𝑥2)𝑥𝑥                   (v) f(x)=4𝑥𝑥2+1     g(x)=1+x   
         =4𝑥𝑥3-96𝑥𝑥2+576𝑥𝑥    fog= f[g(x)] = f[1+x] = 4(1 + 𝑥𝑥)2 − 1  
   9. A plane is flying at a speed of 500km/hr. Express  = 4(1+2x+𝑥𝑥2) -1 
       the distance  ‘d’ travelled by the plane as function  fog= 4𝑥𝑥2 + 8𝑥𝑥 + 3 
       of time ‘t’ in hours.      gof= g[f(x)] = g[4𝑥𝑥2+1] =1+4𝑥𝑥2+1 
   Sol:  Speed= 500km/hr.     gof=4𝑥𝑥2+2       
             Distance = ‘d’      Distance=Speed x time  fog≠gof          
      Time = ‘t’     d= 500t        2. Find “k” such that fog=gof.  
     Exercise-1.3     (i) f(x) =3x+2         g(x)=6x-k 
5. Show that f:N→N defined by f(m)=𝑚𝑚2+m+3 is one-one   Sol: 
    function?                  fog=gof 
          Domain = N= {1,2,3,…}          f[6x-k]=g[3x+2] 
            3(6x-k)+2=6(3x+2)-k 
        18x-3k+2=18x+12-k 
                 -2k=10  
         k=-5 
 

(25) 

m 1 2 3 … 
f(m)=𝑚𝑚2+m+3 5 9 15 … 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (26) 



 
 
 
 
                    

          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(27) 



 
                CxD= {3,4} x{1,3,5}     7.Let A=Set of natural numbers less than 8 
                       = {(3,1) (3,3) (3, 5) (4, 1) (4, 3) (4, 5)}   B=Set of all prime numbers less than 8 
 (AxB) ∩ (𝐶𝐶 × 𝐷𝐷) = {(3, 3)(3, 5)}     C= Set of even prime numbers 
From (1) and (2)   L.H.S =R.H.S    Verify (i) (A∩B)xC=(AxC) ∩(BxC) 
  Hence proved.        (ii) Ax(B-C)=(AxB)-(AxC) 
6. A={𝑥𝑥 ∈ W/ 𝑥𝑥<2} B = { 𝑥𝑥 ∈ N/1<  𝑥𝑥 ≤4} C={3,5}.  Sol: A={1,2,3,4,5,6,7} ; B={2,3,5,7} ; C={2} 
    Verify   (i) Ax(B∪C)=(AxB)∪(AxC)    (i) (A∩B)xC=(AxC) ∩(BxC) 
                 (ii) Ax(B∩C)=(AxB)∩(AxC)    L.H.S= A∩B={1,2,3,4,5,6,7}∩{2,3,5,7} 
 (iii)(A∪B)xC = (AxC)∪ (BxC).     A∩B={2,3,5,7} 
Sol: (i) A={0,1}     B={2,3,4}     C={3,5}   (A∩B)xC = {2,3,5,7}x{2} 
     L.H.S = Ax(B∪C)     ={(2,2) (3,2) (5,2) (7,2)}    →   (1) 

B∪C = {2,3,4}∪{3,5} ={2,3,4,5}    R.H.S =    AxC= �
(1,2)(2,2)(3,2)(4,2)

(5,2)(6,2)(7,2) � 

Ax(B∪C)={0,1)x{2,3,4,5} =�
(0,2)(0,3)(0,4)(0,5)
(1,2)(1,3)(1,4)(1,5)� →  (1)                           BxC = {(2,2) (3,2) (5,2) (7,2)}                        

           R.H.S = (AxB)∪(AxC)               (AxC)∩(BxC) = �
(2,2)(3,2)

 (5,2) (7,2)� →   (2) 

AxB=�(0,2)(0,3)(0,4)
(1,2)(1,3)(1,4)�      From (1) and (2)     L.H.S=R.H.S 

AxC= {(0,3) (0,5) (1,3) (1,5)}         Hence proved. 

(AxB)∪(AxC)=�
(0,2)(0,3)(0,4)(0,5)
(1,2)(1,3)(1,4)(1,5)�   →  (2)     (ii) Ax(B-C)=(AxB)-(AxC)    

   From (1) and (2)   L.H.S = R.H.S  Hence proved.               L.H.S :  B-C ={2,3,5,7} –{2}={3,5,7}     

                                      Ax(B-C)=

⎩
⎪
⎨

⎪
⎧

(1,3)(1,5)(1,7)(2,3)
(2,5)(2,7)(3,3)(3,5)
(3,7)(4,3)(4,5)(4,7)
(5,3)(5,5)(5,7)(6,3)
(6,5)(6,7)(7,3)(7,5)

(7,7) ⎭
⎪
⎬

⎪
⎫

  →    (1) 

(ii)Ax(B∩C)=(AxB)∩(AxC)      
Sol: L.H.S =Ax(B∩C) 
          B∩C={2,3,4}∩{3,5} ={3} 
   Ax(B∩C)={0,1}x{3}={(0,3) (1,3)}   →  (1)  
        R.H.S=(AxB)∩(AxC) 
          AxB={(0,2) (0,3) (0,4) (1,2) (1,3)(1,4)}             
          AxC={(0,3) (0,5) (1,3) (1,5)}            
    (AxB)∩(AxC)={(0,3) (1,3)}    →  (2)        
From (1) and (2)    L.H.S=R.H.S           
 Hence proved.                     
(iii) (A∪B)xC = (AxC)∪ (BxC)                              
L.H.S = (A∪B)xC 
(A∪B)= {0,1}∪{2,3,4} = {0,1,2,3,4}                       
(A∪B)xC={0,1,2,3,4}x{3,5}                                

     = �
(0,3)(0,5)(1,3)(1,5)
(2,3)(2,5)(3,3)(3,5)

(4,3)(4,5)
� →   (1)  

      R.H.S = (AxC)∪ (BxC)                    

        AxC = � 
(0,3)(0,5)
(1,3)(1,5)�         

         BxC={(2,3) (2,5) (3,3) (3,5) (4,3) (4,5)}              

        (AxC)∪(BxC)=�
(0,3)(0,5)(1,3)(1,5)
(2,3)(2,5)(3,3)(3,5)

(4,3)(4,5)
�  →  (2)               

From (1) and (2)    L.H.S = R.H.S                    
 Hence proved.                             
          

(28) 
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(31) 
 



 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(32) 



        
t(0) =9

5 
 (0)+ 32= 32°F          8. f: R → 𝑅𝑅 and g : R → 𝑅𝑅 are defined by f(x)=𝑥𝑥5 and g(x)=𝑥𝑥4 

(ii) t (28) =9
5 

 (28)+ 32              then check if f,g are one –one and fog is one –one? 

               = 252
5

 + 32      Check f is 1-1 
               = 50.4+32 = 82.4℉              f: R → 𝑅𝑅 
(iii) t (-10) = 9

5 
 (-10)+ 32         f(x)=𝑥𝑥5 

                  = -18 +32 = 14℉  f(𝑥𝑥1) = f(𝑥𝑥2) 
(iv) t(c) = 212        →  𝑥𝑥15   = 𝑥𝑥25  
        9

5 
 C+ 32 = 212      →  𝑥𝑥1 = 𝑥𝑥2 

        9
5 

 C = 212 – 32 = 180     → f is 1-1 

           C = 180 x9
5 

  = 100℃        Check g is 1-1 
(v) F= C       g: R → 𝑅𝑅 
9
5 

 C+ 32 = C       g(x)=𝑥𝑥4 
9
5 

 C –C = -32       → g(𝑥𝑥1) = g(𝑥𝑥2) 
9𝑐𝑐−5𝑐𝑐
5 

 = - 32       →  𝑥𝑥14   = 𝑥𝑥24  
    4C = -160       → 𝑥𝑥1 = ± 𝑥𝑥2 

     C = 40°      → 𝑔𝑔 is not 1-1.  
  Exercise 1.5      fog = f [g(x) ]= f [𝑥𝑥4] 
3. If f(x)= 2x -1, g(x) = 𝑥𝑥+1

2
,  show that fog = gof=x.  → 𝑓𝑓𝑓𝑓𝑓𝑓 =  (𝑥𝑥4)5 

Solution       → 𝑓𝑓𝑓𝑓𝑓𝑓 =  𝑥𝑥20 
fog = f [g(x) ]= f �𝑥𝑥+1

2
�      (fog) (𝑥𝑥1) = (fog) (𝑥𝑥2) 

                      = 2(𝑥𝑥+1
2

) -1     → ( 𝑥𝑥1)20 = ( 𝑥𝑥2)20 
                      = x + 1 – 1= x        →     (i)   → 𝑥𝑥1 = ± 𝑥𝑥2 
                gof = g [f(x) ]= g [2𝑥𝑥 − 1]                → 𝑓𝑓𝑓𝑓𝑓𝑓 is not 1-1 
                      = (2𝑥𝑥−1)+1

2
  = 2𝑥𝑥

2
 = x    →    (ii)                   9. Let f = { (-1,3),(0,-1) (2, -9)} be a linear function from Z to Z. 

   from (i) and (ii)    find f(x).          
Hence proved. 
            Sol : let f (x)= y = ax +b       _______(1) 
5. Let A,B,C   ⊆ N and a function f :A → 𝐵𝐵  be defined  Be a linear function. 
    by f(x) = 2 x H and g : B → C be defined g(x) =𝑥𝑥2.  (-1,3)  in (1)    → 3= a(-1) +b 
    Find the range of fog and gof.     → -a +b =3 _______   (2) 
Solution : fog = f [g(x) ] = f [𝑥𝑥2]= 2𝑥𝑥2  +  1   (0,-1)  in (1)    → -1= a(0) +b 
    gof = g [f(x) ]= g [2𝑥𝑥 + 1]=2𝑥𝑥 + 12     b = -1 
    f :A → 𝐵𝐵  , g : B → C      Sub b = -1 in  (2) → -a-1=3 
             𝑓𝑓𝑓𝑓𝑓𝑓 ∶ 𝐶𝐶 →  A , where A,B,C  ⊆ N              -a = 4      →  a = -4 
    range of fog ={ y/y =  2𝑥𝑥2  +  1, 𝑥𝑥𝑥𝑥 𝑐𝑐}                sub  a= -4, b = -1 in equation (1)      
            𝑔𝑔𝑔𝑔𝑔𝑔 ∶ 𝐴𝐴 → 𝐶𝐶         y=-4x – 1 is the required linear function. 
    range of fog ={ y/y = (2𝑥𝑥 + 1)2 } where 𝑥𝑥𝑥𝑥 𝐴𝐴      10.In electrical circuit theory a circuit c(t) is called a linear 
6. If f(x) = 𝑥𝑥2-1 find (i) fof (ii) fofof    circuit if it satisfies the superposition Principle given by  
Solution: (i) fof =𝑓𝑓[𝑓𝑓(𝑥𝑥)]     c (a𝑡𝑡1+ a𝑡𝑡2) = ac(𝑡𝑡1) + b(c𝑡𝑡2) where a, b are constants. 
                          = 𝑓𝑓[𝑥𝑥2 − 1)]     Show that the circuit (ct) = 3t is linear. 
                          =(𝑥𝑥2 − 1)2 – 1                 Sol: Given 
                          = 𝑥𝑥4 − 2𝑥𝑥2 + 1 − 1    c (a𝑡𝑡1  + a𝑡𝑡2) = ac(𝑡𝑡1) + bc(𝑡𝑡2) 
                          = 𝑥𝑥4 − 2𝑥𝑥2     LHS = c (a𝑡𝑡1  + b𝑡𝑡2) 
(ii) fofof = 𝑓𝑓[𝑓𝑓𝑓𝑓𝑓𝑓]      = 3 (a𝑡𝑡1  + b𝑡𝑡2) 
              = f (𝑥𝑥4 − 2𝑥𝑥2)      =  3a𝑡𝑡1  +3b𝑡𝑡2 
              =( 𝑥𝑥4 − 2𝑥𝑥2)2 – 1     = a(3𝑡𝑡1) + b(3𝑡𝑡2) 
              = 𝑥𝑥8 − 4𝑥𝑥6 + 4𝑥𝑥4 − 1.     = ac(𝑡𝑡1)+b(c𝑡𝑡2) = RHS 
        → LHS = RHS 
        → Hence c(t) is linear.  Hence proved. 
 

(33) 

Fog = gof = x 



 
Problems to be practice  

Example 1.4 let A ={3,4,7,8} and B={1,7,10} Which of 

      the following sets are relations from A to B? 

(i) 𝑅𝑅1 ={(3,7)(4,7)(7,10)(8,11)}   (ii) 𝑅𝑅2={(3,11)(4,12)} 

(iii) 𝑅𝑅3 = {(3,7)(4,10)(7,7)(7,8)(8,11)(8,7)(8,10)} 

Eg 1.8: If x= {-5,1,3,4} and y = {a,b,c} then 

which of the following relations are function from x to y? 

(i) 𝑅𝑅1 = {(-5,a)(1,a)(3,b)}   (ii) 𝑅𝑅2 ={(-5,b)(1,b)(3,a)(4,c)} 

(iii) {(-5,a)(1,a)(3,b )(4,c)(1,2)} 

Eg:1.5 let f be a function f:N → 𝑁𝑁 be defined by  

      f(x)=3x+2, x ∈ N 

(i) find the images of 1,2,3  

(ii) find the pre images of 29,53 

(iii) identify the type of function:- 

Eg 1.16: forensic scientists can determine the height 

     (in cm) of a person based on the length of the thigh  

      bone. They usually do so using the function 

      𝑡𝑡1(b) = 2.47b +54.10 where b is the length of the  

      thigh bone.  

(i) Verify the function 𝑡𝑡1 is one –one or not 

(ii) Also find the height of a person if the height of his  

      thigh bone is 50cm.  

(iii) Find the length of the thigh bone if the height of a 

      person is 14.96cm. 

Eg:1.11 let A ={1,2,3,4} and B={2,5,8,11,14} be two sets.            

Let f : A →B be a function given by f(x)= 3x -1.  

Represent this function.  

(i) by arrow diagram                (ii) in a table form  

(iii) as a set of ordered pairs  (iv) in a graphical form.                   

 Eg. 1.23 : If f(x)=2x +3,  g(x)= 1-2x and h(x) = 3x 

     prove that  fo(goh) = (fog)oh 

Eg : 1. 24   :  Find 𝑥𝑥 

If   gof (x) = fog(x), given that f(x)= 3x + 1 

and g(x) = x+3.                    

        
             
                                                                              

                                  
                                                                                      

          
      

(34) 



        2. Find the square root of      
Chapter – 3       (i) 400𝑥𝑥

4𝑦𝑦12𝑧𝑧16

100𝑥𝑥8𝑦𝑦4𝑧𝑧4
 

Algebra:       �400𝑥𝑥4𝑦𝑦12𝑧𝑧16

100𝑥𝑥8𝑦𝑦4𝑧𝑧4
  = 20𝑥𝑥

2𝑦𝑦6𝑧𝑧8

10𝑥𝑥4𝑦𝑦2𝑧𝑧2
   =2 �𝑦𝑦

4𝑧𝑧6

𝑥𝑥2
� 

(2 Marks)          
1. (i) Find the excluded value:     ii)121(𝑎𝑎+𝑏𝑏)8(𝑥𝑥+𝑦𝑦)8(𝑏𝑏−𝑐𝑐)8

81 (𝑏𝑏−𝑐𝑐)4(𝑎𝑎−𝑏𝑏)12(𝑏𝑏−𝑐𝑐)4 
𝑦𝑦

𝑦𝑦2−25
             

𝑦𝑦2 − 25 = 0             
𝑦𝑦2 = 25        
𝑦𝑦𝑥𝑥 =  5𝑥𝑥 
𝑦𝑦 = ±5 
The excluded values are +5 & -5.                                                                      
      = 11

9
  �(𝑎𝑎+𝑏𝑏)4  (𝑥𝑥+𝑦𝑦)4

(𝑎𝑎−𝑏𝑏)6
� 

(ii) 𝑡𝑡
𝑡𝑡2−5𝑡𝑡+6

                                                            
𝑡𝑡2 − 5𝑡𝑡 + 6 = 0                                                                    iii) 256 (𝑥𝑥 − 𝑎𝑎)8(𝑥𝑥 − 𝑏𝑏)4(𝑥𝑥 − 𝑐𝑐)16(𝑥𝑥 − 𝑑𝑑)20 
(𝑡𝑡 − 2)  (𝑡𝑡 − 3) =  0      �256 (𝑥𝑥 − 𝑎𝑎)8(𝑥𝑥 − 𝑏𝑏)4(𝑥𝑥 − 𝑐𝑐)16(𝑥𝑥 − 𝑑𝑑)20 
𝑡𝑡 = 2        𝑡𝑡 = 3                                                          = 16|(𝑥𝑥 − 𝑎𝑎)4(𝑥𝑥 − 𝑏𝑏)2(𝑥𝑥 − 𝑐𝑐)8(𝑥𝑥 − 𝑑𝑑)10| 
The excluded values are 2 & 3                                              
           iv) 144𝑎𝑎

8𝑏𝑏12𝑐𝑐16

81𝑓𝑓12𝑔𝑔4ℎ14
 

(iii) 𝑥𝑥3−27
𝑥𝑥3+𝑥𝑥2−6𝑥𝑥

                                                                              �144𝑎𝑎8𝑏𝑏12𝑐𝑐16

81𝑓𝑓12𝑔𝑔4ℎ14
  = 4

3
�𝑎𝑎

4𝑏𝑏6𝑐𝑐8

𝑓𝑓6𝑔𝑔2ℎ7
�   

𝑥𝑥3 + 𝑥𝑥2 − 6𝑥𝑥 = 0                                                                     
𝑥𝑥(𝑥𝑥2 + 𝑥𝑥 − 6) = 0                                                                    
𝑥𝑥(𝑥𝑥 + 3) (𝑥𝑥 − 2) =  0      3 Simplify: 
𝑥𝑥 = 0    𝑥𝑥 + 3 = 0    𝑥𝑥 − 2 = 0     i) 4𝑥𝑥

2𝑦𝑦
2𝑧𝑧2

  ×  6𝑥𝑥𝑧𝑧
3

20𝑦𝑦4
  = 3𝑥𝑥

3𝑧𝑧
5𝑦𝑦3

 

             𝑥𝑥 = −3       𝑥𝑥 = 2     ii)   5𝑡𝑡
3

4𝑡𝑡−8
  ×   6𝑡𝑡−12

10𝑡𝑡
  =  5𝑡𝑡3

4(𝑡𝑡−2)
  ×  6(𝑡𝑡−2)

10𝑡𝑡
 

the excluded values are 0, -3, 2.        = 3𝑡𝑡
2

4
 

(iv) 𝑥𝑥
2+6𝑥𝑥+8
𝑥𝑥2+𝑥𝑥−2

       iii) 𝑥𝑥
3

9𝑦𝑦2  
  ×    27𝑦𝑦

𝑥𝑥5
  =  3

𝑥𝑥2𝑦𝑦
 

𝑥𝑥2 + 𝑥𝑥 − 2 = 0       iv) 14𝑥𝑥
4

𝑦𝑦  
  ÷    7𝑥𝑥

3𝑦𝑦4
=   14𝑥𝑥

4

𝑦𝑦  
  ×    3𝑦𝑦

4

7𝑥𝑥
 = 6𝑥𝑥3𝑦𝑦3 

(𝑥𝑥 + 2) (𝑥𝑥 − 1) =  0      4. Find the zeros of the quadratic expression 
𝑥𝑥 = −2,      𝑥𝑥 = 1       𝑥𝑥2 + 8𝑥𝑥 + 12 
The excluded values are -2 & 1.      
(v) 𝑥𝑥+10

8𝑥𝑥
        Let 𝑃𝑃(𝑥𝑥) =  𝑥𝑥2 + 8𝑥𝑥 + 12 

8𝑥𝑥 = 0        P(-2) = (−2)2 + 8(−2) + 12 = 0 
𝑥𝑥 = 0        P(-6) = (−6)2 + 8(−6)+12 = 0 
The excluded value is 0.      -2 & -6 are zeros of P(𝑥𝑥) 
        5. Write down the quadratic equation in general 
(vi) 7𝑝𝑝+2

8𝑃𝑃2+13𝑃𝑃+5
       form for which sum and product of the roots are  

8𝑃𝑃2 + 13𝑃𝑃 + 5 = 0      given below. 
(8𝑃𝑃 + 5)  (𝑃𝑃 + 1) = 0      (i) 9, 14 
P=−5

8
 ,    P = -1       Sum of the roots = 9 

The excluded values are −5
8

  & -1.    Product of the roots = 14 
(vii) 𝑥𝑥

𝑥𝑥2+1
       Equation: 𝑥𝑥2 −(sum of the roots) 𝑥𝑥 +  

𝑥𝑥2 + 1 ≥ 0,      for all 𝑥𝑥       (Product of the roots ) = 0 
𝑥𝑥2 + 1 ≥ 0 + 1 = 1      = 𝑥𝑥2 − 9𝑥𝑥 + 14 = 0 
𝑥𝑥2 + 1 ≠ 0     for any 𝑥𝑥      ii) −7

2
  , 5
2
 

There can be no real excluded values    Sum of the roots = −7
2

 
for the given rational expression. (35) 



Product of the roots = 5
2
      iii) 𝐾𝐾𝑥𝑥2 − 𝐾𝐾2𝑥𝑥 − 2𝐾𝐾3 = 0 

Equation: 𝑥𝑥2 −(sum of the roots) 𝑥𝑥 +    a = K ;        b = −𝐾𝐾2 ;     c = −2𝐾𝐾3 
                                       (Product of the roots ) = 0  𝛼𝛼 + 𝛽𝛽 =  −𝑏𝑏

𝑎𝑎
 = −(−𝐾𝐾2)

𝐾𝐾
  = +K 

𝑥𝑥2 − �−7
2
� 𝑥𝑥 + 5

2
= 0      𝛼𝛼𝛼𝛼 =  𝑐𝑐

𝑎𝑎
= −2𝐾𝐾3

𝐾𝐾
 =  −2𝐾𝐾2 

2𝑥𝑥2 + 7𝑥𝑥 + 5 = 0      iv) 𝑥𝑥2 + 3𝑥𝑥 − 28 = 0 
        a = 1 ;        b = 3 ;     c = −28 
iii) −3

5
  ,    −1

2
       𝛼𝛼 + 𝛽𝛽 =  −𝑏𝑏

𝑎𝑎
 =  −3

1
  = -3 

Sum of the roots = −3
5

      𝛼𝛼𝛼𝛼 =  𝑐𝑐
𝑎𝑎

= −28
1

  = -28 

Equation: 𝑥𝑥2 −(sum of the roots) 𝑥𝑥 +    v) 3 + 1
𝑎𝑎

=  10
𝑎𝑎2

 
   (Product of the roots ) = 0  3𝑎𝑎2 + 𝑎𝑎 − 10 = 0 
𝑥𝑥2 − �−3

5
�  𝑥𝑥 +  �− 1

2
� = 0     a = 3;     b = 1;       c = -10 

10𝑥𝑥2+6𝑥𝑥−5
10

 = 0       𝛼𝛼 + 𝛽𝛽 =  −𝑏𝑏
𝑎𝑎

 = −1
3

 

10𝑥𝑥2 + 6𝑥𝑥 − 5 = 0      𝛼𝛼𝛼𝛼 =  𝑐𝑐
𝑎𝑎

= −10
3

 
iv)  -9, 20       vi) 3𝑦𝑦2 − 𝑦𝑦 − 4 = 0 
Sum of the roots = −9      a = 3 ;        b = −1 ;     c = −4 
Product of the roots = 20     𝛼𝛼 + 𝛽𝛽 =  −𝑏𝑏

𝑎𝑎
 =  −(−1)

3
   = 1

3
 

Equation: 𝑥𝑥2 −(sum of the roots) 𝑥𝑥 +    𝛼𝛼𝛼𝛼 =  𝑐𝑐
𝑎𝑎

= −4
3

 
                        (Product of the roots ) = 0   7. Determine the nature of roots for the following 
𝑥𝑥2 −  (−9)𝑥𝑥 + 20 = 0      quadratic equations: 
𝑥𝑥2 + 9𝑥𝑥 + 20 = 0      i) 𝑥𝑥2 − 𝑥𝑥 − 20 = 0 
v) 5

3
  , 4        a = 1 ;        b = −1 ;     c = −20 

Sum of the roots = 5
3
      ∆ = 𝑏𝑏2 − 4𝑎𝑎𝑎𝑎 

Product of the roots = 4       = (−1)2 − 4(1)(−20) 
Equation: 𝑥𝑥2 −(sum of the roots) 𝑥𝑥 +    = 1+80 
  (Product of the roots ) = 0   ∆ = 81 > 0,   real and unequal roots. 
𝑥𝑥2 − 5

3
𝑥𝑥 + 4 = 0      ii) 9𝑥𝑥2 − 24𝑥𝑥 + 16 = 0 

3𝑥𝑥2 − 5𝑥𝑥 + 12 = 0      a = 9 ;        b = −24 ;     c = 16 
vi) −3

2
  , −1       ∆ = 𝑏𝑏2 − 4𝑎𝑎𝑎𝑎 

Sum of the roots = −3
2

      = (−24)2 − 4(9)(16) 
Product of the roots = −1     = 576 – 576 
Equation: 𝑥𝑥2 −(sum of the roots) 𝑥𝑥 +    ∆ =  0,   real and equal roots. 
  (Product of the roots ) = 0 
𝑥𝑥2 − (−3

2
)𝑥𝑥 − 1 = 0      iii) 2𝑥𝑥2 − 2𝑥𝑥 + 9 = 0 

2𝑥𝑥2 + 3𝑥𝑥 − 2 = 0      a = 2 ;        b = −2 ;     c = 9 
6. Find the sum and product of the roots for   ∆ = 𝑏𝑏2 − 4𝑎𝑎𝑎𝑎 
each of the following quadratic equations.   = (−2)2 − 4(2)(9) 
(i) 𝑥𝑥2 + 8𝑥𝑥 − 65 = 0      = 4 –  72 
a = 1 ;      b = 8;       c = -65     ∆ = -68 < 0,   No real roots. 
𝛼𝛼 + 𝛽𝛽 =  −𝑏𝑏

𝑎𝑎
 =  −8

1
 =  −8     iv) 15𝑥𝑥2 + 11𝑥𝑥 + 2 = 0 

𝛼𝛼𝛼𝛼 =  𝑐𝑐
𝑎𝑎

=  −65
1

 =  −65      a = 15 ;        b = 11 ;     c = 2 
ii) 2𝑥𝑥2 + 5𝑥𝑥 + 7 = 0      ∆ = 𝑏𝑏2 − 4𝑎𝑎𝑎𝑎 
a = 2 ;      b = 5;       c = 7     = (11)2 − 4(15)(2) 
𝛼𝛼 + 𝛽𝛽 =  −𝑏𝑏

𝑎𝑎
 =  −5

2
      = 121 −  120 

𝛼𝛼𝛼𝛼 =  𝑐𝑐
𝑎𝑎

=  7
2
       ∆ = 1 > 0,   real and unequal roots. 

    
(36)     



v) 1𝑥𝑥2 − 𝑥𝑥 − 1 = 0         11. In the matrix A = 

⎝

⎜
⎛

8 9
−1 √7

4 3

�3
2

5

1 4
6 8

3 0
−11 1⎠

⎟
⎞

  write 

a = 1 ;        b = −1 ;     c = −1     (i) The number of elements = 16. 
∆ = 𝑏𝑏2 − 4𝑎𝑎𝑎𝑎          (ii) The order of the matrix = 4 × 4 
   = (−1)2 − 4(1)(−1)      (iii) Write the elements 
   = 1 + 4        𝑎𝑎22 =  √7 
∆ = 5 > 0,   real and unequal roots.    𝑎𝑎23 =  √3

2
 

        𝑎𝑎24 =  5 
vi) √2𝑡𝑡2 − 3𝑡𝑡 + 3√2 = 0     𝑎𝑎34 =  0 
a = √2 ;        b = −3 ;     c = 3√2    𝑎𝑎43 =  −11     
∆ = 𝑏𝑏2 − 4𝑎𝑎𝑎𝑎       𝑎𝑎44 =  1 
   = (−3)2 − 4�√2� (3√2)     12. If a matrix has 18 elements, what are the 
   = 9 – (12 ×  2)      possible orders it can have? What if it has 6 elements? 
   = 9 − 24            18      6 
∆ = -15 < 0, No real roots.     1 × 18   1 × 6 
vii) 9𝑦𝑦2 − 6√2𝑦𝑦 + 2 = 0     2 × 9   2 × 3 
a = 9 ;        b = −6√2 ;     c = 2    3 × 6   3 × 2 
∆ = 𝑏𝑏2 − 4𝑎𝑎𝑎𝑎       6 × 3   6 × 1 
   = �−6√2�

2
− 4(9)(2)     9 × 2 

   = (+36 × 2) − 72      18 × 1 
   = 72 - 72 
∆ = 0,   real and equal roots.  13. Construct a 3 × 3 matrix whose elements are  
8. Consider the following information    given by (i) 𝑎𝑎𝑖𝑖𝑖𝑖 = |𝑖𝑖 − 2𝑗𝑗|   (ii) 𝑎𝑎𝑖𝑖𝑖𝑖 = (𝑖𝑖+𝑗𝑗)3

3
 

regarding the number of men and women    i) 3 × 3 matrix A = �
𝑎𝑎11 𝑎𝑎12 𝑎𝑎13
𝑎𝑎21 𝑎𝑎22 𝑎𝑎23
𝑎𝑎31 𝑎𝑎32 𝑎𝑎33

� 

workers in three factories I, II and III.    𝑎𝑎11 =  |1 –  2(1)|  =  |1 –  2|  =  | –  1|  =  1 
Factory  Men  Women    a12 = |1 – 2(2)| = |1 – 4| = | – 3| = 3 
I  23  18    a13 = |1 – 2(3)| = |1 – 6| = | – 5| = 5 
II  47  36    a21 = |2 – 2(1)| = |2 – 2| = 0 
III  15  16    a22 = |2 – 2(2)| = |2 – 4| = | – 2| = 2 
Represent the above information in the form    a23 = |2 – 2(3)| = |2 – 6| = | – 4| = 4 
of a matrix. What does the entry in the 2nd    a31 = |3 – 2(1)| = |3 – 2| = | 1 | = 1 
 row and 1st coloumn represent?     a32 = |3 – 2(2)| = |3 – 4| = | – 1 | = 1 
Matrix form of 3 × 2 is as follows    a33 = |3 – 2(3)| = |3 – 6| = | – 3 | = 3 

A = �
23 18
47 36
15 16

�       A = �
1 3 5
0 2 4
1 1 3

� 

𝑔𝑔21(Entry) 47 men workers in factory II. 
9. If a matrix has 16 elements, what are the 
possible orders it can have?      
1× 16       2× 8       4× 4 
8× 2         16× 1 
10. Construct a 3 × 3 matrix whose elements are 
𝑎𝑎𝑖𝑖𝑖𝑖 = 𝑖𝑖2𝑗𝑗2 

3 × 3 Matrix A = �
𝑎𝑎11 𝑎𝑎12 𝑎𝑎13
𝑎𝑎21 𝑎𝑎22 𝑎𝑎23
𝑎𝑎31 𝑎𝑎32 𝑎𝑎33

� 

𝑎𝑎11 = 12 × 12 =1    𝑎𝑎21 = 2 × 12 =4      𝑎𝑎31 = 32 × 12 =9 
𝑎𝑎12 = 12 × 22 =4    𝑎𝑎22 = 22 × 22 =16  𝑎𝑎32 = 32 × 22 =36 
𝑎𝑎13 = 12 × 32 =9    𝑎𝑎23 = 22 × 32 =36  𝑎𝑎33 = 32 × 32 =81 

                      A = �
1 4 9
4 16 36
9 36 81

�                                                       (37) 



      
ii) 𝑎𝑎11 =  (1+1)3

3
=  2

3

3
  =  8

3
     5 + 𝑧𝑧 = 5         𝑥𝑥 + 𝑦𝑦 = 6                𝑥𝑥𝑥𝑥 = 8           

𝑎𝑎12 =  (1+2)3

3
=  3

3

3
  =  27

3
 = 9     𝑧𝑧 = 5 − 5        𝑥𝑥 = 6 − 𝑦𝑦             (6 − 𝑦𝑦)𝑦𝑦 = 8 

𝑎𝑎13 =  (1+3)3

3
=  4

3

3
  =  64

3
      𝑧𝑧 = 0                𝑥𝑥 = 6 − 4 = 2        6𝑦𝑦 − 𝑦𝑦2 = 8 

𝑎𝑎21 =  (2+1)3

3
=  3

3

3
  =  27

3
 = 9                               𝑥𝑥 = 6 − 2 = 4      𝑦𝑦2 − 6𝑦𝑦 + 8 = 0 

𝑎𝑎22 =  (2+2)3

3
=  4

3

3
  =  64

3
                                     (𝑦𝑦 − 4)  (𝑦𝑦 − 2) =  0 

𝑎𝑎23 =  (2+3)3

3
=  5

3

3
  =  125

3
                                    y=4;      y=2 

𝑎𝑎31 =  (3+1)3

3
=  4

3

3
  =  64

3
      18.  If A = �

1 2 3
4 5 6
7 8 9

�,   B = �
1 7 0
1 3 1
2 4 0

�  find A+B. 

𝑎𝑎32 =  (3+2)3

3
=  5

3

3
  =  125

3
      A+B = �

1 2 3
4 5 6
7 8 9

� +  �
1 7 0
1 3 1
2 4 0

� =  �
2 9 3
5 8 7
9 12 9

� 

𝑎𝑎33 =  (3+3)3

3
=  6

3

3
  =  216

3
 = 72                       

A = 

⎝

⎜
⎛

8
3

9 64
3

9 64
3

125
3

64
3

125
3

72⎠

⎟
⎞

      19. 

                    

14. If A = �
5 4 3
1 −7 9
3 8 2

� then find the transpose of A.               

            𝐴𝐴𝑇𝑇 =  �
5 1 3
4 −7 8
3 9 2

�     Find the total marks. 

                                                        

15. If A = �
√7 −3
−√5 2
√3 −5

� then find the transpose of –A.   A+B =             

          −A = �
−√7 3
√5 −2
−√3 5

�     20.  If A = �
1 3 −2
5 −4 6
−3 2 9

�   B = �
1 8
3 4
9 6

� , find A+B                   

        (−𝐴𝐴)𝑇𝑇 =  �−√7 √5 −√3
3 −2 5

�          It is not possible to add A and B. Because they have different orders. 

16. If A = �
5 2 2

−√17 0.7 5
2

8 3 1
� then verify (𝐴𝐴𝑇𝑇)𝑇𝑇 = 𝐴𝐴  21. If A = �

7 8 6
1 3 9
−4 3 −1

� ,   𝐵𝐵 =  �
4 11 −3
−1 2 4
7 5 0

� 

LHS:- 𝐴𝐴𝑇𝑇 =  �
5 −√17 8
2 0.7 3
2 5

2
1
�     then find 2A+B. 

(𝐴𝐴𝑇𝑇)𝑇𝑇 =  �
5 2 2

−√17 0.7 5
2

8 3 1
� = A    2A+B = 2�

7 8 6
1 3 9
−4 3 −1

� + �
4 11 −3
−1 2 4
7 5 0

�  

             

                        Hence verified.              = �
14 16 12
2 6 18
−8 6 −2

� +  �
4 11 −3
−1 2 4
7 5 0

� 

17. Find the values of 𝑥𝑥,𝑦𝑦 𝑎𝑎𝑎𝑎𝑎𝑎 𝑧𝑧.     

(i) �
12 3
𝑥𝑥 3

2
� = �𝑦𝑦 𝑧𝑧

3 5�      = �
18 27 9
1 8 22
−1 11 −2

� 

𝑥𝑥 = 3         𝑦𝑦 = 12          𝑧𝑧 = 3 

(ii) �
𝑥𝑥 + 𝑦𝑦 2
5 + 𝑧𝑧 𝑥𝑥𝑥𝑥� = �6 2

5 8�                                                    (38) 



 

22. If A = �
5 4 −2
1
2

3
4 √2

1 9 4
� , B = �

−7 4 −3
1
4

7
2

3
5 −6 9

�  RHS: (-A) + A = �
−1 −9
−3 −4
−8 3

� + �
1 9
3 4
8 −3

� =  �
0 0
0 0
0 0

�  

      find 4A-3B.                                 LHS = RHS,    Hence Verified. 

4A-3B = 4�
5 4 −2
1
2

3
4 √2

1 9 4
� − 3�

−7 4 −3
1
4

7
2

3
5 −6 9

�   26. If A = �1 2 0
3 1 5� ,   𝐵𝐵 =  �

8 3 1
2 4 1
5 3 1

� , find AB 

           = �
20 16 −8
2 3 4√2
4 36 16

� −�
−21 12 −9
3
4

21
2

9
15 −18 27

�  AB = �1 2 0
3 1 5�      �

8 3 1
2 4 1
5 3 1

� 

 = �
41 4 1
5
4

−15
2

4√2 − 9
−11 54 −11

�     = 

⎝

⎜⎜
⎛

(1 2 0) �
8
2
5
� (1 2 0) �

3
4
3
� (1 2 0) �

1
1
1
�

(3 1 5) �
8
2
5
� (3 1 5) �

3
4
3
� (3 1 5) �

1
1
1
�
⎠

⎟⎟
⎞

 

23. Find the value of a, b, c, d from the matrix equation. 
           � 𝑑𝑑 8

3𝑏𝑏 𝑎𝑎� +  � 3 𝑎𝑎
−2 −4� = �2 2𝑎𝑎

𝑏𝑏 4𝑐𝑐� + � 0 1
−5 0�  = � 8 + 4 + 0 3 + 8 + 0 1 + 2 + 0

24 + 2 + 25 9 + 4 + 15 3 + 1 + 5� 

 � 𝑑𝑑 + 3 8 + 𝑎𝑎
3𝑏𝑏 − 2 𝑎𝑎 − 4� = � 2 2𝑎𝑎 + 1

𝑏𝑏 − 5 4𝑐𝑐 �   AB = �12 11 3
51 28 9� 

    𝑑𝑑 + 3 = 2     3𝑏𝑏 − 2 = 𝑏𝑏 − 5      8 + 𝑎𝑎 = 2𝑎𝑎 + 1 
             𝑑𝑑 =  2 − 3    3𝑏𝑏 − 𝑏𝑏 = −5 + 2   8 − 1 = 2𝑎𝑎 − 𝑎𝑎 
             𝑑𝑑 =  −1        2𝑏𝑏 = −3                           7 =  𝑎𝑎 
                                       b =   −3

2
                    or  𝑎𝑎 = 7                 27. If A = �2 1

1 3�,  B = �2 0
1 3�  find AB & BA 

                        also 𝑎𝑎 − 4 = 4𝑐𝑐     check if A B = B A. 
   7 − 4 = 4𝑐𝑐 
   3 = 4𝑐𝑐 
   3

4
= 𝑐𝑐       or  c =3

4
    AB = �2 1

1 3�   �2 0
1 3� =  �4 + 1 0 + 3

2 + 3 0 + 9�  

24. If A = �0 4 9
8 3 7�, B = �7 3 8

1 4 9�  find      = �5 3
5 9� 

   (i) B – 5A = �7 3 8
1 4 9� −  5 �0 4 9

8 3 7�   BA = �2 0
1 3�  �2 1

1 3�  =  �4 + 0 2 + 0
2 + 3 1 + 9� 

                    = �7 3 8
1 4 9� −  � 0 20 45

40 15 35�      = �4 2
5 10� 

                     =  � 7 −17 −37
−39 −11 −26�      A B ≠ 𝐵𝐵𝐵𝐵 

(ii) 3A – 9B = 3�0 4 9
8 3 7� −  9 �7 3 8

1 4 9�     28. Find the order of the product matrix AB if 

                      = � 0 12 27
24 9 21� −  �63 27 72

9 36 81�                  Order of A        Order of B      Order of AB 

  = �−63 −15 −45
15 −27 −60�    (i)   3× 3                   3 × 3                 3 × 3 

        (ii)   4× 3                3 × 2               4× 2 

25. If A = �
1 9
3 4
8 −3

� ,   𝐵𝐵 =  �
5 7
3 3
1 0

� then, verify  (iii)  4× 2                 2 × 2                 4 × 2 

(i) A + B = B + A      (ii) A + (-A) = (-A) + A = 0  (iv) 4× 5                 5 × 1                  4 × 1 

(i) L.H.S: A + B = �
1 9
3 4
8 −3

� +  �
5 7
3 3
1 0

� =  �
6 16
6 7
9 −3

�  (v)  1× 1                 1 × 3                 1 × 3       

R.H.S: B + A = �
5 7
3 3
1 0

� +  �
1 9
3 4
8 −3

� =  �
6 16
6 7
9 −3

�   

 LHS = RHS, Hence verified.  

ii) LHS: A + (-A) = �
1 9
3 4
8 −3

� + �
−1 −9
−3 −4
−8 3

� = �
0 0
0 0
0 0

�        

        (39)  



29. If A is of order p× 𝑞𝑞 and B is of order q× 𝑟𝑟   32. S.T. the matrices A = �1 2
3 1�,  B = � 1 −2

−3 1 � 
       what is the order of AB and BA?    satisfy commutative property AB = BA. 
      (i)  Order of A        Order of B      Order of AB  AB = �1 2

3 1�     � 1 −2
−3 1 � =  �1 − 6 −2 + 2

3 − 3 −6 + 1� 

        p× 𝑞𝑞              q× 𝑟𝑟                   p× 𝑟𝑟             = �−5 0
0 −5� 

     (ii) Order of B        Order of A      Order of BA  BA = � 1 −2
−3 1 �   �1 2

3 1�  =  � 1 − 6 2 − 2
−3 + 3 −6 + 1� 

       q× 𝑟𝑟                  p× 𝑞𝑞           not defined                  = �−5 0
0 −5� 

           AB = BA. 
30. A has ‘a’ rows and ‘a+3’ columns.     33. IF A = � 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐� prove that A𝐴𝐴𝑇𝑇 = 𝐼𝐼. 

    B has ‘b’ rows and ’17-b’ columns.    LHS: 𝐴𝐴𝑇𝑇 =  �𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 −𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 � 

    If both products AB and BA exist, find a,b?       A. 𝐴𝐴𝑇𝑇 =  � 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐�    �𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 −𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 � 

Order of A       Order of B            Order of AB exists if            = � 𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃 + 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 −𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
– 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃 �   

     a× 𝑎𝑎 + 3        𝑏𝑏 × 17 − 𝑏𝑏                 𝑎𝑎 + 3 = 𝑏𝑏     = �1 0
0 1� 

          𝑎𝑎 − 𝑏𝑏 = −3      (1)     = I 
Order of B       Order of A            Order of BA exists if                 = RHS 
    𝑏𝑏 × 17 − 𝑏𝑏      a × 𝑎𝑎 + 3                      𝑎𝑎 = 17 − 𝑏𝑏      LHS = RHS 
                  𝑎𝑎 + 𝑏𝑏 =  17      (2) 
  (1) + (2)      34. Verify that 𝐴𝐴2 = 𝐼𝐼, when A = �5 −4

6 −5� 

  𝑎𝑎 − 𝑏𝑏 = −3       𝐴𝐴2 =  �5 −4
6 −5�    �5 −4

6 −5� 

  𝑎𝑎 + 𝑏𝑏 = 17       = �25 − 24 −20 + 20
30 − 30 −24 + 25� 

  2a = 14       = �1 0
0 1� 

                           a =  14
2

 = 7        a = 7          𝐴𝐴2 = 𝐼𝐼                   Hence Proved 
 sub a = 7 in (2)   7 + b = 17      

                                             b = 17 – 7 ,   b = 10                        35. If A = �
7 8 6
1 3 9
−4 3 −1

�, B = �
4 11 −3
−1 2 4
7 5 0

� 

                 a = 7,       b = 10.                                                                then, find 2A+B. 

31. If A = �2 5
4 3� ,    B = �1 −3

2 5 �  find AB, BA                           2A+B = 2�
7 8 6
1 3 9
−4 3 −1

� + �
4 11 −3
−1 2 4
7 5 0

�  

     check if AB = BA.                                                                         = �
14 16 12
2 6 18
−8 6 −2

� + �
4 11 −3
−1 2 4
7 5 0

� 

    AB = �2 5
4 3�    �1 −3

2 5 �   = �2 + 10 −6 + 25
4 + 6 −12 + 15�                         = �

18 27 9
1 8 22
−1 11 −2

� 

          = �12 19
10 3 �    36. If A = �

5 4 −2
1
2

3
4 √2

1 9 4
�    B = �

−7 4 −3
1
4

7
2

3
5 −6 9

� 

BA = �1 −3
2 5 �   �2 5

4 3�   =  �2 − 12 5 − 9
4 + 20 10 + 15�                              find 4A – 3B. 

                                            = �−10 −4
24 25�                                     4A – 3B = 4 �

5 4 −2
1
2

3
4 √2

1 9 4
� − 3�

−7 4 −3
1
4

7
2

3
5 −6 9

� 

                        AB ≠   𝐵𝐵𝐵𝐵. 

                                  = �
20 16 −8
2 3 4√2
4 36 16

� −  �
−21 12 −9
3
4

21
2

9
15 −18 27

� 

             =   �
41 4 1
5

4�
−15

2� 4√2 − 9
−11 54 −11

�    

(40) 



5 Marks 
1. Find the square root of 64𝑥𝑥4 − 16𝑥𝑥3 + 17𝑥𝑥2 − 2𝑥𝑥 + 1     5. 121 x4 – 198x3 – 183x2 + 216x + 144           
                              8𝑥𝑥2 − 𝑥𝑥 + 1                          11𝑥𝑥2 − 9𝑥𝑥 − 12                
                                11𝑥𝑥2  121 x4 – 198x3 – 183x2 + 216x + 144 
                                121𝑥𝑥4 
                    (-) 
  
  
 
 
    
  
 
2. Find the square root of 𝑥𝑥4 − 12𝑥𝑥3 + 42𝑥𝑥2 − 36𝑥𝑥 + 9                
                                                                                              6. If 9𝑥𝑥4 + 12𝑥𝑥3 + 28𝑥𝑥2 + 𝑎𝑎𝑎𝑎 + 𝑏𝑏  is a perfect    
                                                                                                            square find the values of a & b.          
           

                                                                                                                   
 
 
 
 
 

 
 
3. Find the square root of 37𝑥𝑥2 − 28𝑥𝑥3 + 4𝑥𝑥4 + 42𝑥𝑥 + 9             𝑎𝑎 − 16 =  0                    𝑏𝑏 − 16 = 0 
                    2𝑥𝑥2 − 7𝑥𝑥 − 3                                                                         𝑎𝑎 = 16                           𝑏𝑏 = 16 
         2𝑥𝑥2    4𝑥𝑥4 − 28𝑥𝑥3 + 37𝑥𝑥2 + 42𝑥𝑥 + 9                                  7. Find the values of ‘a’ and ‘b’ if the following  
                   4𝑥𝑥4       polynomials are perfect squares. 
                                                                                                                 4x4 – 12x3 + 37x2 + bx + a 
 

 
 
 
  
                                                                                                          
 

4. 16x4 + 8x2 + 1 
  
 
     b + 42 = 0 
     b = – 42 
     a – 49 = 0 
     a = 49 
     ∴ The value of a = 49 and b = – 42 

(41) 



8. ax4 + bx3 + 361x2 + 220x + 100                                                      m – 16 – 8 = 0     n+32 = 0    
                           10 + 11𝑥𝑥 + 12𝑥𝑥2                                              m – 24 = 0           n = -32 
                   10   100+220𝑥𝑥 + 361𝑥𝑥2 + 𝑏𝑏𝑥𝑥3 + 𝑎𝑎𝑥𝑥4                                                  m = 24                       
                          100           
                           (-) 
   20+11𝑥𝑥                220𝑥𝑥 + 361𝑥𝑥2                                                                                                  (2 Marks) 
                               220𝑥𝑥 + 121𝑥𝑥2                                                 11. Solve 𝑥𝑥2 + 2𝑥𝑥 − 2 = 0 by formula method. 
                              (-)      (-)                                                                   a = 1;        b = 2;     c = -2 

20+22𝑥𝑥+12𝑥𝑥2                     240𝑥𝑥2 + 𝑏𝑏𝑥𝑥3    + 𝑎𝑎𝑥𝑥4                                𝑥𝑥 = −𝑏𝑏±√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

 

                                            240𝑥𝑥2 + 264𝑥𝑥3 + 144𝑥𝑥4                              = −2±�22−4(1)(−2)
2(1)

 

                                            (-)        (-)          (-)                                          = −2±√12
2

 
                                                    0                                     

 b – 264 = 0                = 
−2±2√3

2
 

 b = 264                = 2�−1±√3�
2

 

 a – 144 = 0            𝑥𝑥 = −1 ± √3 
 
 a = 144        12.  solve 2𝑥𝑥2 − 3𝑥𝑥 − 3 = 0  by formula method.    
   ∴ The value of a = 144 and b = 264          a = 2,    b = −3 ,     c = −3            (2 Marks) 

9.  36𝑥𝑥4 − 60𝑥𝑥3 + 61𝑥𝑥2 − 𝑚𝑚𝑚𝑚 + 𝑛𝑛          𝑥𝑥 = −𝑏𝑏±√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

 

                      6𝑥𝑥2 −  5𝑥𝑥 + 3     = 
−(−3)±�(−3)2−4(2)(−3)

2(2)
 

           6𝑥𝑥4    36𝑥𝑥4 − 60𝑥𝑥3 + 61𝑥𝑥2 − 𝑚𝑚𝑚𝑚 + 𝑛𝑛      

                     36                               = 3±√9+24
4

            𝑥𝑥 = 3±√33
4

 
                     (-)                                         
            
12𝑥𝑥2 − 5𝑥𝑥              -60𝑥𝑥3 +61𝑥𝑥2                                             13. 2x2 – 5x + 2 = 0  by formula method 
                              -60𝑥𝑥3 +25𝑥𝑥2                                               a = 2, b = -5, c = 2                    (2 Marks) 

                                 (+)     (-)                                                       𝑥𝑥 = −𝑏𝑏±√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

 

12𝑥𝑥2+10𝑥𝑥+3                       36𝑥𝑥2 –m 𝑥𝑥 + n                              =  5±�25−4(2)(2)
4

 

                                       36 𝑥𝑥2 -30 +  9 =  5±√25−16
4

 

                                       (-)       (+)     (-)                                       = 5±√9
4

 
                            −𝑚𝑚 + 30 = 0         𝑛𝑛 − 9 = 0                            = 5±3

4
 

                             -m = -30            n = 9                                   = 𝟓𝟓+𝟑𝟑
𝟒𝟒

   or  𝟓𝟓−𝟑𝟑
𝟒𝟒

 
                              m = 30   =  8

4
  𝑜𝑜𝑜𝑜  2

4
    = 2 𝑜𝑜𝑜𝑜 1

2
                                            

10. x4 – 8x3 + mx2 + nx + 16                                                      The solution set is 1
2
 and 2  

                             𝑥𝑥2 − 4𝑥𝑥 + 4                                                           
                𝑥𝑥2   x4 – 8x3 + mx2 + nx + 16 
                      𝑥𝑥4                                                                                     
                      (-)  
 
                                                                                      
                                    
                                                                                                                   
                                                                                                          
 

(42) 



14. Find the value of a, b, c, d from the equation                       

         � 𝑎𝑎 − 𝑏𝑏 2𝑎𝑎 + 𝑐𝑐
2𝑎𝑎 − 𝑏𝑏 3𝑐𝑐 + 𝑑𝑑�   = �1 5

0 2�                   17. If A = �
4 3 1
2 3 −8
1 0 −4

�   B= �
2 3 4
1 9 2
−7 1 −1

�                          

  a – b = 1     2a+c=5      2a-b=0       3c+d=2                                             C = �
8 3 4
1 −2 3
2 4 −1

�  then verify that 

                     sub a=-1      2a= b       sub c=7                                        A + (B+C) = (A+B) + C 
             2(-1)+c=5   sub a=-1   3(7)+d=2                                    LHS = A + (B+C) 

 sub 2a=b     -2+c=5       2(-1)=b    21+d=2                                 (B+C) =  �
2 3 4
1 9 2
−7 1 −1

� + �
8 3 4
1 −2 3
2 4 −1

� 

a-2a=1          c=5+2         b = -2     d=2-21 = �
10 6 8
2 7 5
−5 7 5

� 

   –a=1             c = 7                        d=-19  
𝑎𝑎 = −1                                                                                            
 
15. Find x, y, z            

 �
𝑥𝑥 + 𝑦𝑦 + 𝑧𝑧
𝑥𝑥 + 𝑧𝑧
𝑦𝑦 + 𝑧𝑧

� =  �
9
5
7
�                                       

          𝑥𝑥 + 𝑦𝑦 + 𝑧𝑧 = 9                           (1)        
        𝑥𝑥 + 𝑧𝑧 = 5                                   (2) 
         𝑦𝑦 + 𝑧𝑧 = 7                                   (3) 
        𝑥𝑥 + 𝑦𝑦 + 𝑧𝑧 = 9 
       𝑥𝑥       + 𝑧𝑧 = 5 
      (-)      (-)      (-) 
                     y = 4 
sub 𝑦𝑦 = 4 in (3)     sub z = 3 in (2)         
       𝑦𝑦 + 𝑧𝑧 = 7            𝑥𝑥 + 3 = 5 
      4 + 𝑧𝑧 = 7                     𝑥𝑥 = 5 − 3 
             𝑧𝑧 = 7 − 4                    𝑥𝑥 = 2 
             𝑧𝑧 = 3 
  𝑥𝑥 = 2,            𝑦𝑦 = 4,            𝑧𝑧 = 3. 
 

16. If A = �
1 8 3
3 5 0
8 7 6

�, B = �
8 −6 −4
2 11 −3
0 1 5

� c = �
5 3 0
−1 −7 2
1 4 3

� 

   Compute (i) 3A+2B-C    (ii) 1
2
𝐴𝐴 − 3

2
𝐵𝐵  

(i) 3A+2B-C = 3�
1 8 3
3 5 0
8 7 6

� + 2�
8 −6 −4
2 11 −3
0 1 5

� − �
5 3 0
−1 −7 2
1 4 3

� 

      =�
3 24 9
9 15 0

24 21 18
� + �

16 −12 −8
4 22 −6
0 2 10

� − �
5 3 0
−1 −7 2
1 4 3

�  

    = �
14 9 1
14 44 −8
23 19 25

�  

ii) 1
2
𝐴𝐴 − 3

2
𝐵𝐵 = 1

2
 (𝐴𝐴 − 3𝐵𝐵) 

                     = 1
2

 ��
1 8 3
3 5 0
8 7 6

� −  �
24 −18 −12
6 33 −9
0 3 15

��  

 = 1
2

 �
−23 26 15
−3 −28 9
8 4 −9

�  

 = 

⎝

⎜
⎛

−23
2

13 15
2

−3
2

−14 9
2

4 2 −9
2 ⎠

⎟
⎞

                                                                         

(43) 



𝑥𝑥 =  �
5 0
3
2

9
2
�                                                               20. Find x and y if x � 4

−3� + 𝑦𝑦 �−2
3 �=�4

6� 

sub 𝑥𝑥 in (1)                                                                     4𝑥𝑥 − 2𝑦𝑦 = 4         (1) 

�
5 0
3
2

9
2
� +  𝑦𝑦 =  �7 0

3 5�                                                −3𝑥𝑥 + 3𝑦𝑦 = 6        (2) 

𝑦𝑦 =  �7 0
3 5� −  �

5 0
3
2

9
2
�                                               (1) x (3) = 12𝑥𝑥 − 6𝑦𝑦  = 12 

  y = �
2 0
3
2

1
2
�                                                              (2) x (4) = −12𝑥𝑥 + 12𝑦𝑦 = 24 

   x =  �
5 0
3
2

9
2
�   y = �

2 0
3
2

1
2
�                                                               +6y  = 36 

                                                                                                                 y = 36
6

 

19. Find the values of x, y, z if                                                                   y = 6 

(i) � 𝑥𝑥 − 3 3𝑥𝑥 − 𝑧𝑧
𝑥𝑥 + 𝑦𝑦 + 7 𝑥𝑥 + 𝑦𝑦 + 𝑧𝑧� =  �1 0

1 6�                              sub  y  in (1) 

𝑥𝑥 − 3 = 1     3𝑥𝑥 − 𝑧𝑧 = 0      𝑥𝑥 + 𝑦𝑦 + 7 = 1                     4𝑥𝑥 − 2(6) = 4 
𝑥𝑥 = 1 + 3     𝑠𝑠𝑠𝑠𝑠𝑠  𝑥𝑥 = 4        𝑠𝑠𝑠𝑠𝑠𝑠   𝑥𝑥 = 4                         4𝑥𝑥 − 12 = 4 
𝑥𝑥 = 4          3(4) − 𝑧𝑧 = 0     4 + 𝑦𝑦 + 7 = 1                     4𝑥𝑥 = 4 + 12 
                     12 − 𝑧𝑧 = 0       11 + 𝑦𝑦 = 1                         4𝑥𝑥 = 16 
                       𝑧𝑧 = 12             𝑦𝑦 = 1 − 11                           𝑥𝑥 = 16

4
 

                                              𝑦𝑦 = −10                             𝑥𝑥 = 4 
      𝑥𝑥 = 4,   𝑦𝑦 = −10,      𝑧𝑧 = 12.                                     𝑥𝑥 = 4,    𝑦𝑦 = 6. 
 
ii) (𝑥𝑥 𝑦𝑦 − 𝑧𝑧 𝑧𝑧 + 3) +  (𝑦𝑦 4 3) =  (4 8 16)            21. Find the non zero values of 𝑥𝑥 satisfying the 
𝑥𝑥 + 𝑦𝑦 = 4                        (1)                                             matrix equation. 

𝑦𝑦 − 𝑧𝑧 + 4 = 8                  (2)                                       𝑥𝑥 �2𝑥𝑥 2
3 𝑥𝑥� + 2 �8 5𝑥𝑥

4 4𝑥𝑥� = 2 �𝑥𝑥
2 + 8 24
10 6𝑥𝑥

� 

𝑧𝑧 + 3 + 3 = 16                (3)                                       �2𝑥𝑥2 2𝑥𝑥
3𝑥𝑥 𝑥𝑥2

� + �16 10𝑥𝑥
8 8𝑥𝑥 � =  �2𝑥𝑥2 + 16 48

20 12𝑥𝑥
� 

z+6=16                                                                       �2𝑥𝑥2 + 16 2𝑥𝑥 + 10𝑥𝑥
3𝑥𝑥 + 8 𝑥𝑥2 + 8𝑥𝑥

� = �2𝑥𝑥2 + 16 48
20 12𝑥𝑥

� 

z = 16-6                                                                         �2𝑥𝑥2 + 16 12𝑥𝑥
3𝑥𝑥 + 8 𝑥𝑥2 + 8𝑥𝑥

� = �2𝑥𝑥2 + 16 48
20 12𝑥𝑥

� 

z=10                                                                              12𝑥𝑥 = 48 
sub   z in (2)                                                                    𝑥𝑥 = 48

12
 

𝑦𝑦 − 10 + 4 = 8                                                                 𝑥𝑥 = 4 
𝑦𝑦 − 6 = 8 

𝑦𝑦 = 8 + 6          22. Solve for x, y: �𝑥𝑥
2

𝑦𝑦2� +  2 �−2𝑥𝑥
−𝑦𝑦 � =  �5

8� 

𝑦𝑦 = 14        𝑥𝑥2 − 4𝑥𝑥 = 5    (1) 
sub    y in (1)       𝑦𝑦2 − 2𝑦𝑦 = 8     (2) 
  𝑥𝑥 + 14 = 4       𝑥𝑥2 − 4𝑥𝑥 − 5 = 0             (−5) 
  𝑥𝑥 = 4 − 14       (𝑥𝑥 − 5)  (𝑥𝑥 + 1) =  0  (-5)  (1) 
   𝑥𝑥 = −10;    y = 14;       z=10 

(44) 



                                                                                       =�(1 −1 2)  �
1
2
1
�     (1 −1 2)    �

−1
1
3
�� 

𝑥𝑥 − 5 = 0      𝑥𝑥 + 1 = 0                                                   = (1 − 2 + 2 −1 − 1 + 6)    
𝑥𝑥 = 5             𝑥𝑥 = −1                                                 AB = (1 4)    

    𝑥𝑥 = 5,−1             (AB)C = (1 4)  �1 2
2 −1� 

 𝑦𝑦2 − 2𝑦𝑦 − 8 = 0           (-8)                                                 = �(1 4)  �1
2�    (1 4)  � 2

−1��  

(𝑦𝑦 − 4) (𝑦𝑦 + 2) = 0  (-4)   (2)                             (1 + 8 2 − 4) 
𝑦𝑦 − 4 = 0     𝑦𝑦 + 2 = 0          (AB)C = (9 −2) 
𝑦𝑦 = 4           𝑦𝑦 = −2                                                      RHS: A(BC) 

    𝑦𝑦 = 4, −2                                                                        BC = �
1 −1
2 1
1 3

�    �1 2
2 −1� 

23. Solve: �2 1
1 2�  �

𝑥𝑥
𝑦𝑦� = �4

5�                                          = 

⎝

⎜⎜
⎛

(1 −1) �1
2�

(1 −1) � 2
−1�

(2 1) �1
2�

(2 1) � 2
−1�

(1 3) �1
2�

(1 3) � 2
−1� ⎠

⎟⎟
⎞

 

               2𝑥𝑥 + 𝑦𝑦 = 4                (1)                                          = �
1 − 2 2 + 1
2 + 2 4 − 1
1 + 6 2 − 3

� 

                  𝑥𝑥 + 2𝑦𝑦 = 5                (2)                                          BC = �
−1 3
4 3
7 −1

� 

                 2𝑥𝑥 + 𝑦𝑦 = 4                                                         A(BC) = (1 −1 2) �
−1 3
4 3
7 −1

� 

  (2) × 2      2𝑥𝑥 + 4𝑦𝑦 = 10           = �(1 −1 2) �
−1
4
7
� (1 −1 2) �

3
3
−1

�� 

             (−)    (−)      (−)      = (−1 − 4 + 14 3 − 3 − 2) 
                     −3𝑦𝑦 = −6      A(BC)  = (9      -2) 
            𝑦𝑦 = −6

−3
               LHS = RHS    verified. 

 𝑦𝑦 = 2         
    sub  y = 2 in (1)     2𝑥𝑥 + 2 = 4 
             2𝑥𝑥 = 4 − 2,    2𝑥𝑥 = 2 
                 𝑥𝑥 = 2

2
,  𝑥𝑥 = 1        

   𝑥𝑥 = 1,     𝑦𝑦 = 2. 
 

24. If A = (1 −1 2),   𝐵𝐵 =  �
1 −1
2 1
1 3

� 

       𝐶𝐶 =  �1 2
2 −1� show that (AB)C = A(BC) 

LHS: (AB)C 

AB = (1 −1 2)   �
1 −1
2 1
1 3

� 

(45) 



 

 25. If A = � 1 1
−1 3� ,    𝐵𝐵 =  � 1 2

−4 2�,                         26. If A = �1 2 1
2 −1 1�    𝐵𝐵 =  �

2 −1
−1 4
0 2

� 

    C = �−7 6
3 2� verify that A(B+C) = AB + AC                show that (𝐴𝐴𝐴𝐴)𝑇𝑇 =  𝐵𝐵𝑇𝑇 𝐴𝐴𝑇𝑇 

LHS: A(B+C)                                                                LHS: (𝐴𝐴𝐴𝐴)𝑇𝑇 

   B+C = � 1 2
−4 2� +  �−7 6

3 2�                                    AB = �1 2 1
2 −1 1�    �

2 −1
−1 4
0 2

� 

           = �−6 8
−1 4�                                                        = 

⎝

⎜⎜
⎛

(1 2 1) �
2
−1
0
� (1 2 1) �

−1
4
2
�

(2 −1 1) �
2
−1
0
� (2 −1 1) �

−1
4
2
�
⎠

⎟⎟
⎞

 

     A(B+C) = � 1 1
−1 3�    �−6 8

−1 4�                                AB= �2 − 2 + 0 −1 + 8 + 2
4 + 1 + 0 −2 − 4 + 2� 

          =  �
(1 1) �−6

−1�
(1 1) �8

4�

(−1 3) �−6
−1�

(−1 3) �8
4�
�             AB = �0 9

5 −4� 

          = �−6 − 1 8 + 4
6 − 3 −8 + 12�                                        (𝐴𝐴𝐴𝐴)𝑇𝑇 =  �0 5

9 −4� 

A(B+C) = �−7 12
3 4 �                                                    RHS: 𝐵𝐵𝑇𝑇  𝐴𝐴𝑇𝑇 

RHS:   AB + AC                                                              𝐵𝐵𝑇𝑇 =  � 2 −1 0
−1 4 2� 

AB = � 1 1
−1 3�    � 1 2

−4 2�                                              𝐴𝐴
𝑇𝑇 =  �

1 2
2 −1
1 1

� 

     = �
(1 1) �1

4�
(1 1) �2

2�

(−1 3) �1
4�

(−1 3) �2
2�
�                      𝐵𝐵𝑇𝑇 𝐴𝐴𝑇𝑇 =  � 2 −1 0

−1 4 2�  �
1 2
2 −1
1 1

� 

     =  � 1 − 4 2 + 2
−1 − 12 −2 + 6�                                              = 

⎝

⎜⎜
⎛

(2 −1 0) �
1
2
1
� (2 −1 0) �

2
−1
1
�

(−1 4 2) �
1
2
1
� (−1 4 2) �

2
−1
1
�
⎠

⎟⎟
⎞

 

    AB = � −3 4
−13 4�                                                          = � 2 − 2 + 0 4 + 1 + 0

−1 + 8 + 2 −2 − 4 + 2� 

    AC = � 1 1
−1 3�  �

−7 6
3 2�                                             = �0 5

9 −4� 

          = �
(1 1) �−7

3 � (1 1) �6
2�

(−1 3) �−7
3 � (−1 3) �6

2�
�                        LHS = RHS,     verified. 

          = �−7 + 3 6 + 2
7 + 9 −6 + 6� 

     AC = �−4 8
16 0�  AB+AC=� −3 4

−13 4� + �−4 8
16 0� 

AB + AC = �−7 12
3 4 � 

  LHS = RHS , Verified. 
(46) 

 



 
27. Given that A = �1 3

5 −1�,    B = �1 −1 2
3 5 2�            LHS: A(BC) 

   C = � 1 3 2
−4 1 3� verify that A(B+C) = AB + AC.          BC = �4 0

1 5�  �2 0
1 2� 

LHS: A(B+C)                                                         

   B+C = �1 −1 2
3 5 2� +  � 1 3 2

−4 1 3�                                 = �
(4 0) �2

1�
(4 0) �0

2� 

(1 5) �2
1�

(1 5) �0
2�
� 

           = � 2 2 4
−1 6 5�                                                           = �8 + 0 0 + 0

2 + 5 0 + 10� 

A(B+C) = �1 3
5 −1�   � 2 2 4

−1 6 5�                                         = �8 0
7 10� 

= �
(1 3) � 2

−1�
(1 3) �2

6�
(1 3) �4

5�

(5 −1) � 2
−1�

(5 −1) �2
6�

(5 −1) �4
5�
�              A(BC) = �1 2

1 3�    �8 0
7 10� 

= � 2 − 3 2 + 18 4 + 15
10 + 1 10 − 6 20 − 5�                                                    = �

(1 2) �8
7�

(1 2) � 0
10� 

(1 3) �8
7�

(1 3) � 0
10�

� 

  A(B+C) = �−1 20 19
11 4 15�                                                         = �8 + 14 0 + 20

8 + 21 0 + 30� 

RHS: AB + AC                                                                 A(BC) = �22 20
29 30� 

AB  = �1 3
5 −1�   �

1 −1 2
3 5 2�                                          RHS = (AB) C       AB = �1 2

1 3�   �4 0
1 4� 

= �
(1 3) �1

3�
(1 3) �−1

5 � (1 3) �2
2�

(5 −1) �1
3�

(5 −1) �−1
5 � (5 −1) �2

2�
�            = �

(1 2) �4
1�

(1 2) �0
5� 

(1 3) �4
1�

(1 3) �0
5�
� 

= �1 + 9 −1 + 15 2 + 6
5 − 3 −5 − 5 10 − 2�                                            = �4 + 2 0 + 10

4 + 3 0 + 15� 

AB = �10 14 8
2 −10 8�                                                          = �6 10

7 15� 

AC = �1 3
5 −1�    � 1 3 2

−4 1 3�                                           (AB) C = �6 10
7 15�     �2 0

1 2� 

= �
(1 3) � 1

−4�
(1 3) �3

1�
(1 3) �2

3�

(5 −1) � 1
−4�

(5 −1) �3
1�

(5 −1) �2
3�
�              = �

(6 10) �2
1�

(6 10) �0
2� 

(7 15) �2
1�

(7 15) �0
2�
�  

= �1 − 12 3 + 3 2 + 9
5 + 4 15 − 1 10 − 3�                                             = �12 + 10 0 + 20

14 + 15 0 + 30� 

AC = �−11 6 11
9 14 7 �                                                 (AB) C = �22 20

29 30� 

  AB+AC = �10 14 8
2 −10 8�  +  �−11 6 11

9 14 7 �                 LHS = RHS, Verified. 

  AB + AC = �−1 20 19
11 4 15�               

  LHS = RHS, Verified.                                                        (ii) (A-B) C = AC – BC  
                                                                                                   LHS: (A-B) C 
28. Let A = �1 2

1 3� ,   𝐵𝐵 =  �4 0
1 5�,   C = �2 0

1 2�                   (A-B) = �1 2
1 3�  −   �4 0

1 5� 
show that 
(i) A(BC) = (AB)C    (ii) (A-B)C = AC – BC                               = �−3 2

0 −2� 
(iii) (𝐴𝐴 − 𝐵𝐵)𝑇𝑇 = 𝐴𝐴𝑇𝑇 – 𝐵𝐵𝑇𝑇 
(i) A(BC) = (AB) C 

(47) 



 
(A-B) C = �−𝟑𝟑 𝟐𝟐

𝟎𝟎 −𝟐𝟐�   �𝟐𝟐 𝟎𝟎
𝟏𝟏 𝟐𝟐�    29. If A = �𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 0

0 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐� ,  B = �𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 0
0 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠� 

     = �
(−3 2) �2

1�
(−3 2) �0

2� 

(0 −2) �2
1�

(0 −2) �0
2�
�                       then show that 𝐴𝐴2+𝐵𝐵2= I. 

     = �−6 + 2 0 + 4
0 − 2 0 − 4�                                                     LHS: 𝐴𝐴2+𝐵𝐵2 

(A-B) C = �−4 4
−2 −4�                                                       𝐴𝐴

2 = 𝐴𝐴 × 𝐴𝐴 =  �𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 0
0 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐�    �𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 0

0 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐� 

RHS: AC – BC                                                                                     = �𝑐𝑐𝑐𝑐𝑐𝑐
2𝜃𝜃 0

0 𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃
� 

AC = �1 2
1 3�   �2 0

1 2�                                                     𝐵𝐵
2 = 𝐵𝐵 × 𝐵𝐵 =  �𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 0

0 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠�  �𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 0
0 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠� 

      = �
(1 2) �2

1�
(1 2) �0

2� 

(1 3) �2
1�

(1 3) �0
2�
�                                                = �𝑠𝑠𝑠𝑠𝑠𝑠

2𝜃𝜃 0
0 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃

� 

       =  �2 + 2 0 + 4
2 + 3 0 + 6�                                                     𝐴𝐴

2+𝐵𝐵2 =  �𝑐𝑐𝑐𝑐𝑐𝑐
2𝜃𝜃 0

0 𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃
� + �𝑠𝑠𝑠𝑠𝑠𝑠

2𝜃𝜃 0
0 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃

� 

 AC = �4 4
5 6�                                                                              = �𝑠𝑠𝑠𝑠𝑠𝑠

2𝜃𝜃 + 𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃 0
0 𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃 + 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃

� 

BC = �4 0
1 5�    �2 0

1 2�                                                                 = �1 0
0 1� 

     =  �
(4 0) �2

1�
(4 0) �0

2� 

(1 5) �2
1�

(1 5) �0
2�
�                                         = I 

      = �8 + 0 0 + 0
2 + 5 0 + 10�                                                                 = RHS. Hence proved. 

   BC = �8 0
7 10�           

AC – BC = �4 4
5 6�  – �8 0

7 10�                                     30. If A = �𝑎𝑎 𝑏𝑏
𝑐𝑐 𝑑𝑑� and I = �1 0

0 1� show that 

AC – BC = �−4 4
−2 −4�                                                         𝐴𝐴2 − (𝑎𝑎 + 𝑑𝑑)𝐴𝐴 = (𝑏𝑏𝑏𝑏 − 𝑎𝑎𝑎𝑎)𝐼𝐼2 

LHS = RHS, Verified .                                                      LHS: 𝐴𝐴2 − (𝑎𝑎 + 𝑑𝑑)𝐴𝐴 
                                                                                        𝐴𝐴2 =  �𝑎𝑎 𝑏𝑏

𝑐𝑐 𝑑𝑑�   �𝑎𝑎 𝑏𝑏
𝑐𝑐 𝑑𝑑�  = �𝑎𝑎

2 + 𝑏𝑏𝑏𝑏 𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏
𝑎𝑎𝑎𝑎 + 𝑐𝑐𝑐𝑐 𝑏𝑏𝑏𝑏 + 𝑑𝑑2

� 

(iii)    (𝐴𝐴 − 𝐵𝐵)𝑇𝑇 = 𝐴𝐴𝑇𝑇 – 𝐵𝐵𝑇𝑇                                              (a+d)A= (a+d) �𝑎𝑎 𝑏𝑏
𝑐𝑐 𝑑𝑑� 

LHS:        (𝐴𝐴 − 𝐵𝐵)𝑇𝑇                            

(A-B) = �1 2
1 3�   −  �4 0

1 5�                                            = �(𝑎𝑎 + 𝑑𝑑)𝑎𝑎 (𝑎𝑎 + 𝑑𝑑)𝑏𝑏
(𝑎𝑎 + 𝑑𝑑)𝑐𝑐 (𝑎𝑎 + 𝑑𝑑)𝑑𝑑� = �𝑎𝑎

2 + 𝑎𝑎𝑎𝑎 𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏
𝑎𝑎𝑎𝑎 + 𝑑𝑑𝑑𝑑 𝑎𝑎𝑎𝑎 + 𝑑𝑑2

� 

         = �−3 2
0 −2�                                                  𝐴𝐴

2 − (𝑎𝑎 + 𝑑𝑑)𝐴𝐴 = �𝑎𝑎
2 + 𝑏𝑏𝑏𝑏 𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏
𝑎𝑎𝑎𝑎 + 𝑐𝑐𝑐𝑐 𝑏𝑏𝑏𝑏 + 𝑑𝑑2

� – �𝑎𝑎
2 + 𝑎𝑎𝑎𝑎 𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏
𝑎𝑎𝑎𝑎 + 𝑑𝑑𝑑𝑑 𝑎𝑎𝑎𝑎 + 𝑑𝑑2

� 

(𝐴𝐴 − 𝐵𝐵)𝑇𝑇 = �−3 0
2 −2�                                                                = �𝑏𝑏𝑏𝑏 − 𝑎𝑎𝑎𝑎 0

0 𝑏𝑏𝑏𝑏 − 𝑎𝑎𝑎𝑎� 
RHS: 𝐴𝐴𝑇𝑇 −  𝐵𝐵𝑇𝑇                                                                               
𝐴𝐴𝑇𝑇 =  �1 1

2 3�                                                                               = (𝑏𝑏𝑏𝑏 − 𝑎𝑎𝑎𝑎)  �1 0
0 1� 

𝐵𝐵𝑇𝑇 =  �4 1
0 5�                                                                               = (𝑏𝑏𝑏𝑏 − 𝑎𝑎𝑎𝑎)𝐼𝐼2 

𝐴𝐴𝑇𝑇 −  𝐵𝐵𝑇𝑇 = �1 1
2 3� −  �4 1

0 5�                                                       = RHS. Hence proved. 

𝐴𝐴𝑇𝑇 −  𝐵𝐵𝑇𝑇 =  �−3 0
2 −2� 

    LHS = RHS, Verified. 
(48) 



31. If A = �5 2 9
1 2 8�, B = �

1 7
1 2
5 −1

�    Chapter – 5 

verify that (𝐴𝐴𝐴𝐴)𝑇𝑇 =  𝐵𝐵𝑇𝑇  𝐴𝐴𝑇𝑇     Co-ordinate geometry 

LHS: (𝐴𝐴𝐴𝐴)𝑇𝑇       Formulae: 
AB = �5 2 9

1 2 8�   �
1 7
1 2
5 −1

�     1.  Area of triangle= 

     =  �5 + 2 + 45 35 + 4 − 9
1 + 2 + 40 7 + 4 − 8 �     1

2
{(𝑥𝑥1𝑦𝑦2 + 𝑥𝑥2𝑦𝑦3 + 𝑥𝑥3𝑦𝑦1) 

AB = �52 30
43 3 �                      −(𝑥𝑥2𝑦𝑦1 + 𝑥𝑥3𝑦𝑦2 + 𝑥𝑥1𝑦𝑦3)}𝑠𝑠𝑠𝑠.𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 

(𝐴𝐴𝐴𝐴)𝑇𝑇 = �52 43
30 3 �      2. Three points A,B,C are collinear then 

RHS: 𝐵𝐵𝑇𝑇  𝐴𝐴𝑇𝑇       (i) Area of ∆ABC=0 
  𝐵𝐵𝑇𝑇 =  �1 1 5

7 2 −1�      (ii) 𝑥𝑥1𝑦𝑦2 + 𝑥𝑥2𝑦𝑦3 + 𝑥𝑥3𝑦𝑦1 = 𝑥𝑥2𝑦𝑦1 + 𝑥𝑥3𝑦𝑦2 + 𝑥𝑥1𝑦𝑦3 

  𝐴𝐴𝑇𝑇 =  �
5 1
2 2
9 8

�       (iii) Slope of AB=Slope of BC=Slope of AC 

𝐵𝐵𝑇𝑇  𝐴𝐴𝑇𝑇 = �1 1 5
7 2 −1�  �

5 1
2 2
9 8

�      

 = 

⎝

⎜⎜
⎛

(1 1 5) �
5
2
9
� (1 1 5) �

1
2
8
�

(7 2 −1) �
5
2
9
� (7 2 −1) �

1
2
8
�
⎠

⎟⎟
⎞

      3. Area of Quadrilateral 

  = �5 + 2 + 45 1 + 2 + 40
35 + 4 − 9 7 + 4 − 8 �     = 1

2
{(𝑥𝑥1𝑦𝑦2 + 𝑥𝑥2𝑦𝑦3 + 𝑥𝑥3𝑦𝑦4 + 𝑥𝑥4𝑦𝑦1) 

     𝐵𝐵𝑇𝑇  𝐴𝐴𝑇𝑇 = �52 43
30 3 �      −(𝑥𝑥2𝑦𝑦1 + 𝑥𝑥3𝑦𝑦2 + 𝑥𝑥4𝑦𝑦3 + 𝑥𝑥1𝑦𝑦4)}𝑠𝑠𝑠𝑠.𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 

    LHS = RHS, verified.     4. (i) Slope m=tan𝜃𝜃      (ii) Slope=𝑦𝑦2−𝑦𝑦1
𝑥𝑥2−𝑥𝑥1

 

           (iii) Slope=m=−𝑎𝑎
𝑏𝑏

 
        5. (i) Equation of straight line general form 
32. If A= � 3 1

−1 2� show that 𝐴𝐴2 − 5𝐴𝐴 + 7𝐼𝐼2 = 0.   ax+by+c=0. 
LHS: 𝐴𝐴2 − 5𝐴𝐴 + 7𝐼𝐼2      (ii) Equation of straight line one point-slope form 
𝐴𝐴2 = 𝐴𝐴 × 𝐴𝐴 =  � 3 1

−1 2�   � 3 1
−1 2�               𝑦𝑦 − 𝑦𝑦1 = 𝑚𝑚(𝑥𝑥 − 𝑥𝑥1)  

                   = � 9 − 1 3 + 2
−3 − 2 −1 + 4�    (iii) Equation of straight line slope and  

       𝐴𝐴2 =  � 8 5
−5 3�              y – Intercept form y=mx+c 

    5A = 5 � 3 1
−1 2� =  �15 5

−5 10�    (iv) Equation of straight line Two point form 

       7𝐼𝐼2 = 7�1 0
0 1� =  �7 0

0 7�      𝑦𝑦−𝑦𝑦1
𝑦𝑦2−𝑦𝑦1

= 𝑥𝑥−𝑥𝑥1
𝑥𝑥2−𝑥𝑥1

 

 𝐴𝐴2 − 5𝐴𝐴 + 7𝐼𝐼2 = � 8 5
−5 3�-�

15 5
−5 10� + �7 0

0 7�  (v) Equation of straight line Intercept form 

               = �8 − 15 + 7 5 − 5 + 0
−5 + 5 + 0 3 − 10 + 7�    𝑥𝑥

𝑎𝑎
+ 𝑦𝑦

𝑏𝑏
= 1 

               = �0 0
0 0�      (vi) Equation of line parallel to Y-axis 

                = 0, RHS verified.      x=c 
        (vii) Equation of line parallel to 
                 X-axis   y=b. 

(49) 
 



6. Slopes of 2 parallel lines are equal    4. If the area of the triangle formed by the                           
7. When 2 lines are perpendicular     vertices (0,0), (p, 8) and (6,2) taken in 
           𝑚𝑚1x 𝑚𝑚2 = −1        order is 20 sq. units find the value of p.   
8. Line: 𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐 =0       Let A(0,0) B(p,8) C(6,2).   
   Parallel line: 𝑎𝑎𝑎𝑎 + 𝑏𝑏𝑏𝑏 + 𝑘𝑘 =  0             Given that,  Area of ∆ABC = 20 sq.units           
       Perpendicular line: 𝑏𝑏𝑏𝑏 − 𝑎𝑎𝑎𝑎 + 𝑘𝑘 = 0                      1

2
{(𝑥𝑥1𝑦𝑦2 + 𝑥𝑥2𝑦𝑦3 + 𝑥𝑥3𝑦𝑦1)           

2 Marks                  −(𝑥𝑥2𝑦𝑦1 + 𝑥𝑥3𝑦𝑦2 + 𝑥𝑥1𝑦𝑦3)}=20 
  1. Find the area of the triangle whose      (0+2p+0) – (0+48+0) = 20 x 2 
   vertices are (1,-1), (-4,6) and (-3,-5)                                      2p-48  = 40 

     Let vertices be A(1,−1), B(−4,6), C(−3,−5)                                   2p =40+48 

   Area of ∆ABC                                                P=88
2

= 44 
            =  1

2
{(𝑥𝑥1𝑦𝑦2 + 𝑥𝑥2𝑦𝑦3 + 𝑥𝑥3𝑦𝑦1)                            P=44. 

               −(𝑥𝑥2𝑦𝑦1 + 𝑥𝑥3𝑦𝑦2 + 𝑥𝑥1𝑦𝑦3)}𝑠𝑠𝑠𝑠.𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢                  
            = 1

2
{(6+20+3)-(4-18-5)}                      5. Find the value of ‘a’ for which the points 

           = 1
2
[29-(-19)] = 1

2
[29+19]                (2,3), (4,a) and (6,-3) are collinear. 

          = 1
2
 x 48 = 24 sq. units.         Let A(2,3), B(4,a), C(6,-3) 

2. Find the area of triangle formed by            When points are collinear we have 
  The points (-10,-4), (-8,-1) and (-3,-5).         𝑥𝑥1𝑦𝑦2 + 𝑥𝑥2𝑦𝑦3 + 𝑥𝑥3𝑦𝑦1 = 𝑥𝑥2𝑦𝑦1 + 𝑥𝑥3𝑦𝑦2  + 𝑥𝑥1𝑦𝑦3 
   Let vertices be A(-10,-4), B(-8, -1), C(-3,-5)                     2a+ 4(-3) +6(3) = 4(3)+6a+2(-3) 

                                𝑥𝑥1  𝑦𝑦1      𝑥𝑥2  𝑦𝑦2      𝑥𝑥3  𝑦𝑦3                     2a-12+18= 12+6a-6 

   Area of ∆ABC                   2a-6a= 12-6+12-18 
      =  1

2
{(𝑥𝑥1𝑦𝑦2 + 𝑥𝑥2𝑦𝑦3 + 𝑥𝑥3𝑦𝑦1)                                            -4a= 24-24 

     −(𝑥𝑥2𝑦𝑦1 + 𝑥𝑥3𝑦𝑦2 + 𝑥𝑥1𝑦𝑦3)}𝑠𝑠𝑠𝑠.𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢                                -4a= 0 
    =  1

2
 [{(−8x−4) + (−10x−5) + (−3x−1)}                                a= 0

−4
 

      -{(-1x−10) + (−4x−3) + (−5x−8)}                                           a= 0 
      =  1

2
 [(32+50+3)-(10+12+40)]                        6. What is the slope of line whose inclination     

   =  1
2
 [85-62] =  1

2
 x 23 = 11.5 sq.units.          with positive direction  of x-axis is 90° .  

3. Determine whether the set of points                               Here 𝜃𝜃 = 90°    
(- 1

2
 ,3), (-5,6) and (-8,8) are collinear?     Slope m = tan 𝜃𝜃 

   We know that when points are collinear                                     = tan 90° 
 𝑥𝑥1𝑦𝑦2 + 𝑥𝑥2𝑦𝑦3 + 𝑥𝑥3𝑦𝑦1 = 𝑥𝑥2𝑦𝑦1 + 𝑥𝑥3𝑦𝑦2 + 𝑥𝑥1𝑦𝑦3                            = ∞ 
  Let  (-1

2
, 3) (-5, 6) (-8, 8)                                7. What is the slope of line whose inclination 

LHS = 𝑥𝑥1𝑦𝑦2 + 𝑥𝑥2𝑦𝑦3 + 𝑥𝑥3𝑦𝑦1     with positive direction of x-axis is 0° 
       = (-1

2
 x 6)+(-5 x 8)+(-8 x 3)    Here 𝜃𝜃 = 0° 

       = -3-40-24      Slope m = tan 𝜃𝜃  
      = -67                = tan 0°  
 RHS = (3x-5)+(6x-8)+(8x -1

2
)                             m = 0   

        = -15-48-4                    8. What is the inclination of line whose slope is 0.    
        = -67                 Given m=0, Let 𝜃𝜃 be the inclination  of the line.                                       
     LHS=RHS   ∴ Points are collinear.                                        m=0 
         tan𝜃𝜃 =0             
                                   tan𝜃𝜃  = tan 0°  
                                                 ∴  𝜃𝜃 = 0°    
      

(50) 



 
9. What is the inclination of a line whose slope is 1.  15. The line through the points (-2,a) and 
Given m=1, let 𝜃𝜃 be the inclination of the line.   (9,3) has slope −1

2
 . Find the value of a. 

 m=1                 Given that, 
 tan 𝜃𝜃 =1          Slope of (-2,a) and (9,3) = −1

2
       

             tan 𝜃𝜃  = tan 45°          m= 𝑦𝑦2−𝑦𝑦1
𝑥𝑥2−𝑥𝑥1

 =−1
2

 

  ∴  𝜃𝜃 = 45°        3−𝑎𝑎
9−(−2)

 = −1
2

 
 10. Find the slope of a line joining the       2(3-a) = -1 x 11 
              points (5,√5) and origin (0,0).     6-2a =-11     
     Slope=𝑦𝑦2−𝑦𝑦1

𝑥𝑥2−𝑥𝑥1
 = 0−√5

0−5
 = −√5

−5
 = √5

√5√5
 = 1
√5

           -2a = -11-6 
                          -2a =-17 
  11. Find the slope of a line joining the points                        a =17

2
 

      (sin𝜃𝜃, − cos 𝜃𝜃) and     (−sin𝜃𝜃 , cos𝜃𝜃).   16. The line through the points (-2,6) and (4,8) is   
          Points (sin𝜃𝜃, − cos𝜃𝜃) and (−sin𝜃𝜃 , cos 𝜃𝜃)       perpendicular to the line. Through the points 
 Slope = 𝑦𝑦2−𝑦𝑦1

𝑥𝑥2−𝑥𝑥1
 =cos𝜃𝜃−(−cos𝜃𝜃)

−sin𝜃𝜃−sin𝜃𝜃
 = 2 cos𝜃𝜃

−2sin𝜃𝜃
      (8,12) and (𝑥𝑥, 24). Find the value of 𝑥𝑥. 

               = -cot 𝜃𝜃        Let line through A(-2,6) B(4,8) 
12. What is the slope of a line Perpendicular to the line   Slope of AB =𝑚𝑚1= 𝑦𝑦2−𝑦𝑦1

𝑥𝑥2−𝑥𝑥1
 = 8−6

4−(−2)
  = 2

6
 

     joining A(5,1) and P where P is the mid-point of the                          =1
3
 

        segment joining (4,2) and (-6,4).       Another line through C(8, 12) and D(𝑥𝑥, 24)  
  P is midpoint of the segment joining (4,2) and (-6,4).    Slope of CD =𝑚𝑚2= 𝑦𝑦2−𝑦𝑦1

𝑥𝑥2−𝑥𝑥1
 = 24−12

𝑥𝑥−8
= 12
𝑥𝑥−8

 

 P(x,y)= �4+(−6)
2

, 2+4
2
� = (-1,3)     AB and CD are perpendicular then   

 A(5,1) P(-1,3)               𝑚𝑚1 x 𝑚𝑚2 = -1  
    slope of AP =𝑦𝑦2−𝑦𝑦1

𝑥𝑥2−𝑥𝑥1
 = 3−1

−1−5
 = 2
−6

 = −1
3

            1
3
 x 12

𝑥𝑥−8
 = -1        4

𝑥𝑥−8
 = -1   

           Slope of the perpendicular to AP    4 = (𝑥𝑥-8) x (-1) = 8-𝑥𝑥        
         = −1

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝐴𝐴𝐴𝐴
 = −1
�−13 �

 = 3.         𝑥𝑥 =  8 − 4 = 4                   

                    17. Determine whether the sets of points are collinear? 
 13. Show that the given points are    (a, b+c), (b, c+a) and (c, a+b)              
      Collinear. (-3,-4), (7,2) and (12,5)          Let A(a, b+c) B(b, c+a), C(c, a+b)    
      Let A(-3,-4), B(7,2) and C(12,5)    Area of ∆ABC            
        Slope of AB =  𝑦𝑦2−𝑦𝑦1

𝑥𝑥2−𝑥𝑥1
 = 2−(−4)

7−(−3)
                =   1

2
�
𝑥𝑥1 𝑥𝑥2 𝑥𝑥3
𝑦𝑦1 𝑦𝑦2 𝑦𝑦3  

𝑥𝑥1
𝑦𝑦1� sq. units 

                            = 6
10

 =3
5
      = 1

2
 � 𝑎𝑎 𝑏𝑏
𝑏𝑏 + 𝑐𝑐 𝑐𝑐 + 𝑎𝑎    𝑐𝑐 𝑎𝑎

𝑎𝑎 + 𝑏𝑏 𝑏𝑏 + 𝑐𝑐� 

    Slope of BC =  𝑦𝑦2−𝑦𝑦1
𝑥𝑥2−𝑥𝑥1

 = 5−2
12−7

 =  3
5
 . =1

2
[{𝑎𝑎(𝑐𝑐 + 𝑎𝑎) + 𝑏𝑏(𝑎𝑎 + 𝑏𝑏) + 𝑐𝑐(𝑏𝑏 + 𝑐𝑐)}   

    Slope of AB = Slope of BC -{𝑏𝑏(𝑏𝑏 + 𝑐𝑐) + 𝑐𝑐(𝑐𝑐 + 𝑎𝑎) + 𝑎𝑎(𝑎𝑎 + 𝑏𝑏)}] 
    ∴ The points are collinear. = 1

2
 [(ac+𝑎𝑎2+ab+𝑏𝑏2+bc+𝑐𝑐2 )- 

14. If the three points (3,-1), (a,3), (1,-3) are collinear.                  (𝑏𝑏2+bc+𝑐𝑐2+ac+𝑎𝑎2+ab)] 
    Find the value of a.                                                                                      =1

2
 [ac+𝑎𝑎2+ab+𝑏𝑏2+bc+𝑐𝑐2 − 𝑏𝑏2-bc -𝑐𝑐2-ac-𝑎𝑎2-ab] 

When the points are collinear we have  =1
2
 (0) = 0 sq. units 

Slope of AB=Slope of BC ∴The given points are collinear 
             3−(−1)

𝑎𝑎−3
 = −3−3

1−𝑎𝑎
 

               4
 𝑎𝑎−3 

  = −6
1−𝑎𝑎

 
         4(1 − 𝑎𝑎)  = −6(𝑎𝑎 − 3) 
          2(1 − 𝑎𝑎)  = −3(𝑎𝑎 − 3) 
                 2 − 2𝑎𝑎 =  −3𝑎𝑎 + 9 
            −2𝑎𝑎 + 3𝑎𝑎 = 9 − 2                  ∴   𝑎𝑎 = 7                          (51) 



                     
   18. Vertices of given triangle are taken in order   21. Find the equation of straight line passing through 
         (p,p), (5,6) and  (5,-2) and the area is 32 sq. units.        the midpoints of a line segment joining the points. 
 Find the value of p                    (1,-5), (4,2) and parallel to Y-axis.       
       Let A(p,p) B(5,6) C(5,-2)    Midpoint of (1,-5) and (4,2)      
      . Area of ∆ABC =32 sq.units    M(𝑥𝑥1, 𝑦𝑦1) = �1+4

2
, −5+2

2
� = �5

2
, −3
2
�         

       =  1
2
 �𝑝𝑝 5
𝑝𝑝 6    5 𝑝𝑝

−2 𝑝𝑝� = 32    Equation of line slope point form     

       [(6p-10+5p)-(5p-30+2p)] = 64      𝑦𝑦 − 𝑦𝑦1 = 𝑚𝑚(𝑥𝑥 − 𝑥𝑥1)        
 11p-10-3p-30=64            When line parallel to Y-axis, m = 0        
        8p-40=64                                                                                          y+3

2
 = ∞�x − 5

2
� 

 8p=64+40                          y+3
2
 =1
0
 �x − 5

2
� 

         8p=104             0 x �y + 3
2
�=�x − 5

2
� 

        p=104
8

 = 13                                                                                     �x − 5
2
�=0 

                                                                                                                              x=5
2
 

19. Find the value of ‘a’ for which the given points        2x-5=0                                                    
     (a, 2-2a), (-a+1, 2a) and  (-4-a, 6-2a) are collinear.                  
   Let A(a, 2-2a), B(-a+1, 2a) C(-4-a, 6-2a)             22. Find the equation of a line through (2,3) and (-7,-1). 
   Given that points are collinear              Let (𝑥𝑥1,𝑦𝑦1)=(2,3) and (𝑥𝑥2,𝑦𝑦2)=(-7,-1)                                     
   Area of ∆ABC = 0                                                               Equation of line 2 point form 
       1

2
  � 𝑎𝑎 −𝑎𝑎 + 1

2 − 2𝑎𝑎 2𝑎𝑎     −4 − 𝑎𝑎 𝑎𝑎
6 − 2𝑎𝑎 2 − 2𝑎𝑎� = 0 𝑦𝑦−𝑦𝑦1

𝑦𝑦2−𝑦𝑦1
= 𝑥𝑥−𝑥𝑥1

𝑥𝑥2−𝑥𝑥1
 

          {(2𝑎𝑎2+[(-a+1)x(6-2a)]+[(-4-a)x(2-2a)]}     𝑦𝑦−3
−1−3

 = 𝑥𝑥−2
−7−2

 

         -{[(2-2a)(-a+1)]+2a(-4-a)+a(6-2a)} =0         𝑦𝑦−3
−4

 =  𝑥𝑥−2
−9

 
        2𝑎𝑎2-6a+6+2𝑎𝑎2-2a+(-8)-2a+8a+2𝑎𝑎2     9(y-3)=4(x-2) 
          -[-2a+2𝑎𝑎2+2-2a-8a-2𝑎𝑎2+6a-2𝑎𝑎2 =0 9y-27=4x-8 
             8𝑎𝑎2+4a-4=0       2𝑎𝑎2+a-1=0       4x-9y+19=0 
                  2𝑎𝑎2+2a-a-1=0  
      2a (a+1)-1(a+1) = 0 (2a-1) (a+1)=0    23. Find the equation of a line through 
             2a-1=0   (or)  a+1=0      the given pair of points (2, 2

3
 ) and (−1

2
,2). 

            a = 1
2
    (or)      a=-1  Let (𝑥𝑥1,𝑦𝑦1)=(2, 2

3
 ) and (𝑥𝑥2,𝑦𝑦2)=( −1

2
, 2) 

        Equation of line 2 point form 
20. Find the equation of a straight line passing through the            𝑦𝑦−𝑦𝑦1

𝑦𝑦2−𝑦𝑦1
= 𝑥𝑥−𝑥𝑥1

𝑥𝑥2−𝑥𝑥1
 

      midpoint of a line segment joining the points               
𝑦𝑦−23
−2−23

 = 𝑥𝑥−2
−12−2

 

      (1, -5), (4, 2) and parallel to X – axis.    
𝑦𝑦−23
−83

 = 𝑥𝑥−2−5
2

 

       Midpoint of (1,-5) and (4,2)        5
2
�𝑦𝑦 − 2

3
� = 8

3
(x-2) 

    M(𝑥𝑥1, 𝑦𝑦1) = �1+4
2

, −5+2
2
� = �5

2
, −3
2
�     5(3y-2)= 16(x-2) 

     Equation of line slope point form 15y-10 = 16x-32 
 𝑦𝑦 − 𝑦𝑦1 = 𝑚𝑚(𝑥𝑥 − 𝑥𝑥1)                                     16x-15y-22=0. 
         When line parallel to X-axis, m = ∞    24. A cat is located at the point (-6,-4) in xy plane. 
           y-�− 3

2
� = m�x − 5

2
�            A bottle of milk is kept at (5,11). The cat wish 

            y + 3
2
 = 0�x − 5

2
�           to consume the milk travelling through shortest  

          y+3
2
 = 0            possible distance. Find the equation of the path it 

 y= - 3
2
            needs to take its milk. 

       2y+3=0   Equation of the line joining the point is, 
                                                                                                       𝑦𝑦−𝑦𝑦1

𝑦𝑦2−𝑦𝑦1
= 𝑥𝑥−𝑥𝑥1

𝑥𝑥2−𝑥𝑥1
             

                                                                
                          (52)  



    𝑦𝑦+4
11+4

 = 𝑥𝑥+6
5+6

      31. Find the slope of the line which is 

          𝑦𝑦+4
15

 = 𝑥𝑥+6
11

                  perpendicular to the line 𝑥𝑥 = −11.             

       15(𝑥𝑥 + 6)=11(y+4)         Slope of 𝑥𝑥 + 11 = 0 is = −1
0

 = ∞                         
           15x +90 = 11y+44          Slope of line perpendicular to 
 15x-11y+90-44=0      𝑥𝑥 + 11 = 0 is 
       15x-11y+46=0       𝑚𝑚2 = −1

𝑚𝑚2
  = −1

∞
  = 0. 

              The equation of the path is                
   15x-11y+46=0.      32. Check whether the given lines are    

                                                    parallel or perpendicular. 
                                      𝑥𝑥

3
+ 𝑦𝑦

4
+ 1

7
= 0 and 2𝑥𝑥

3
+ 𝑦𝑦

2
+ 1

10
= 0 

    25. Find the equation of a straight line which has   𝑚𝑚1 = 
�−13 �

�14�
 = −1

3
 x 4

1
 = −4

3
 

         slope −5
4

 and passing through the point (-1,2).   𝑚𝑚2 = 
�−23 �

�12�
 = −2

3
 x 2

1
 = −4

3
  

 m=−5
4

 , (𝑥𝑥1,𝑦𝑦1)=(-1,2)         𝑚𝑚1 = 𝑚𝑚2      
               𝑦𝑦 − 𝑦𝑦1 = 𝑚𝑚(𝑥𝑥 − 𝑥𝑥1)      ∴ Lines are parallel.  
                  y-2= −5

4
 (𝑥𝑥-(-1))         

            4(y-2)=-5(𝑥𝑥+1)       33. Check whether the given lines are   
     4y-8= -5𝑥𝑥-5          parallel or perpendicular.   
          5𝑥𝑥+4y-3=0.         5𝑥𝑥 + 23𝑦𝑦+14=0 and 23𝑥𝑥-5y+9=0 
  26. Find the equation of a line whose intercepts on   𝑚𝑚1=−5

23
 , 𝑚𝑚2=−23

−5
 =23

5
 

      the x and y axes are4,-6.            𝑚𝑚1 ≠ 𝑚𝑚2    
      Equation of line intercept form         then,   𝑚𝑚1 x 𝑚𝑚2= −5

23
 x 23

5
              

 𝑥𝑥
𝑎𝑎

+ 𝑦𝑦
𝑏𝑏

= 1         𝑚𝑚1 x 𝑚𝑚2 = -1  
 𝑥𝑥

4
+ 𝑦𝑦

−6
= 1       ∴ Lines are perpendicular.             

   𝑥𝑥
4
− 𝑦𝑦

6
= 1      34. If the straight lines 12y=-(p+3)𝑥𝑥+12 , 12𝑥𝑥-7y=16 are 

                  3𝑥𝑥−2𝑦𝑦
12

 =1                                                              perpendicular then find ‘p’. 
               3𝑥𝑥 − 2𝑦𝑦=12 𝐿𝐿1 is (p+3)𝑥𝑥+12y-12=0 
           3𝑥𝑥 − 2𝑦𝑦 − 12 = 0      𝑚𝑚1 = −(𝑝𝑝+3)

12
   

 𝐿𝐿2 is 12𝑥𝑥-7y=16 
27. Find the equation of a line whose 𝑚𝑚2 = −12

−7
 = 12

7
 

   intercepts on the x and y axes are -5, 3
4
                                                  Lines are perpendicular. 

      Ans: 3x-20y+15=0 𝑚𝑚1 x 𝑚𝑚2 = -1   
 −(𝑝𝑝+3)

12
 x 12

7
 = -1 

28. Find the slope of the line 5y-3=0. -(p+3)=-7 

   Slope m = −𝑐𝑐𝑐𝑐.𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑜𝑜𝑜𝑜 𝑥𝑥
𝑐𝑐𝑐𝑐.𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑜𝑜𝑜𝑜 𝑦𝑦 

       p+3=7 

 = 0
5
 = 0  p=7-3 

    p=4. 
29. Find the slope of the line 7𝑥𝑥 − 3

17
= 0.   Practice:          

 Ans: ∞       35. Find the area of the triangle whose 
  30. Find the slope of the line which is Parallel to                          Vertices are (-3,5), (5,6) and (5,-2).                  
        y=0.7𝑥𝑥 − 11 = 0           
      Given line is 0.7𝑥𝑥 − 𝑦𝑦 − 11 = 0    36. Show that the points P(-1.5 , 3), Q(6,-2)   
  Slope m= −0.7

−1
 = 0.7     R(-3,4) are collinear.     

   Slope of parallel lines are equal. 
∴ Slope of parallel line to given line is 0.7 

(53) 
          



   37. If the area of the triangle formed by   Area of quadrilateral      

   the vertices A(-1,2), B(k,-2) and C(7,4) taken in       =1
2
 �
𝑥𝑥1 𝑥𝑥2
𝑦𝑦1 𝑦𝑦2    

𝑥𝑥3 𝑥𝑥4
𝑦𝑦3 𝑦𝑦4   

𝑥𝑥1
𝑦𝑦1� sq. units    

    order is 22 sq. units, find the value of k.        =1
2
�−9 −8
−2 −4    1 2 −9

−3 2 −2�  

   38. The line r passes through the points (-2,2) and (5,8)    =1
2
 [(36+24+2-4)-(16-4-6-18)]      

    and the line s passes  through the points (-8,7) and (-2,0).              =1
2
 [58-(-12)] = 1

2
 (70) = 35 sq. units. 

      Is the line perpendicular to s?           
    39. The line p passes through the points (3,-2), (12,4)   2.  Find the area of the quadrilateral whose vertices are   
      and the line q passes through the points      at (-9,0), (-8,6), (-1,-2) and (-6,-3).     
      (6,-2) and (12,2).  Is p parallel to q?    Ans: 34 sq. units   
   40. Show that the points (-2,5), (6,-1) and (2,2)    3.  Find the area of the quadrilateral formed by the  
       are collinear.                points (8,6), (5,11), (-5,12) and (-4,3). 
  41. Find the equation of a straight line     Ans: 79 sq. units 
 Whose slope is 5 and y intercept is -9.     4.  Find the value of k, if the area of a quadrilateral is  
   42. Find the equation of a straight line whose inclination    28 sq.  units, whose vertices are taken in order 
       is 45° and y intercept is 11.       (-4,-2), (-3,k),  (3,-2) and (2,3).    
   43. Calculate the slope and y intercept of       Solution:     
 the straight line 8𝑥𝑥-7y+6=0.       Let (-4,-2), (-3, k), (3, -2), (2, 3)     

   44. Find the equation of a line passing  through the              𝑥𝑥1 𝑦𝑦1   𝑥𝑥2 𝑦𝑦2  𝑥𝑥3  𝑦𝑦3  𝑥𝑥4 𝑦𝑦4    

         point (3,-4) and having slope −5
7

.    Area of quadrilateral 

   45. Find the equation of a line passing through the   =1
2
 �
𝑥𝑥1 𝑥𝑥2
𝑦𝑦1 𝑦𝑦2    

𝑥𝑥3 𝑥𝑥4
𝑦𝑦3 𝑦𝑦4   

𝑥𝑥1
𝑦𝑦1� sq. units 

     point A(1,4) and perpendicular to the line          1
2
�−4 −3
−2 𝑘𝑘     3 2 −4

−2 3 −2�=28 sq. units 

     joining points (2,5) and (4,7).     [(-4k+6+9-4)-(6+3k-4-12)]=28x2 
   46. Find the equation of a line which passes through                     11-4k-(-10+3k) = 56 
      (5,7) and makes intercepts on the axes equal in                       -7k+21=56 
       magnitude but opposite in sign.                   -7k=56-21=35 

    47. Find the intercepts made by the line 4𝑥𝑥-9y+36=0                  k=35
−7

 = -5 

        on the coordinate axes.     5.  If the points A(-3,9) B(a,b) and C(4,-5) are collinear 
    48. Show that the straight lines                     and if a+b=1,  then find a and b. 
         2𝑥𝑥+3y-8=0 and 4𝑥𝑥+6y+18=0 are parallel.          Since the three points A(-3,9),  
   49. Show that the straight lines 𝑥𝑥-2y+3=0 and                                      B(a,b) and C(4,-5) are collinear. 
          6𝑥𝑥+3y+8=0 are perpendicular.     Area of ∆ABC = 0 
 Five Marks:       𝑥𝑥1𝑦𝑦2 + 𝑥𝑥2𝑦𝑦3 + 𝑥𝑥3𝑦𝑦1 
     1.  Find the area of the quadrilateral whose vertices   =𝑥𝑥2𝑦𝑦1 + 𝑥𝑥3𝑦𝑦2 + 𝑥𝑥1𝑦𝑦3 
         are at (-9,-2), (-8,-4), (2,2) and (1,-3).        -3b-5a+36=9a+4b+15 
         Let A(-9,2)  B(-8,-4)  C(1,-3)  D(2,2)    9a+5a+4b+3b+15-36=0 
 
 

 

 

 

 

 

                                                                                           (54) 
 



 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(55) 



 
8. A triangular shaped glass with vertices      Slope of AB x Slope of AC=1 x (-1) 
    at A(-5, -4) B(1,6) and C(7,-4) has to be       =-1 
    painted. If one bucket of paint covers 6       AB perpendicular to AC 
    sq. feet, how many buckets of paint will               ∴ ∟A=90°  
    be required to paint the whole glass, if   Hence ABC is a right angle ∆ 
    only one coat of paint is applied.     Verification of Pythagoras theorem. 
    Solution:       BC is hypotenuse 

    Area of ∆ABC=1
2

{(𝑥𝑥1𝑦𝑦2 + 𝑥𝑥2𝑦𝑦3 + 𝑥𝑥3𝑦𝑦1)   𝐵𝐵𝐵𝐵2=(𝑥𝑥2 − 𝑥𝑥1)2 + (𝑦𝑦2 − 𝑦𝑦1)2 

                             −(𝑥𝑥2𝑦𝑦1 + 𝑥𝑥3𝑦𝑦2 + 𝑥𝑥1𝑦𝑦3)}          =(−4)2 +22 =16+4 =20. 

                          =1
2
 {(-62)-(58)}       𝐴𝐴𝐴𝐴2+𝐴𝐴𝐴𝐴2= [(2 − 1)2+(−3 + 4)2] + 

                          =1
2
{-62-58}            [(−7 + 4)2+(4 − 1)2] 

                          =1
2

|−120|       =(12+12)+ (−3)2+32 

                          =1
2
 x 120 =60      =(1+1)+9+9  =20. 

   No. of buckets of paint can required=60
6

 =10 cans.        They satisfy Pythagoras theorem. 

9. Eg.5.5: The floor of a hall is covered with 11. Show that the points L(0,5), 
    identical tiles which are in the shapes       M(9,12) and N(3,14) form a right 
    of triangles has the vertices at (-3,2),         angled triangle and check  
    (-1,-1) and (1,2). If the floor of the hall is        whether they satisfies Pythagoras  
    completely covered by 110 tiles. Find the       theorem. 
    area of the floor.      12. Without using Pythagoras  
10. Show that the given points form a right        theorem, show that the points  
      angled triangle and check whether they         (1,-4), (2,-3) and (4,-7) form a  
      satisfies Pythagoras theorem.         right angled triangle. 
      (i) A(1,-4), B(2,-3) and C(4,-7)         

          Slope of AB =𝑦𝑦2−𝑦𝑦1
𝑥𝑥2−𝑥𝑥1

 = −3+4
2−1

 = 1
1
 =1 

          Slope of BC =−7−(−3)
4−2

 =−7+3
2

 =−4
2

 =-2 

          Slope of AC =−7−(−4)
4−1

 =−7+4
3

 =−3
3

 =-1     (56) 



13. Show that the given points form a     
      parallelogram A(2.5,3.5), B(10,-4),    
      C(2.5,-2.5) and D(-5,5).    15. Find the equation of the median  
      Solution:      and altitude of ∆ABC through A  
      Slope of AD=𝑦𝑦2−𝑦𝑦1

𝑥𝑥2−𝑥𝑥1
= 5−3.5
−5−2.5

 = 1.5
−7.5

= −15
75

  where the vertices are A(6,2) ,  

                                    =−1
5

     B(-5,-1) and C (1,9) 
      Slope of BC=𝑦𝑦2−𝑦𝑦1

𝑥𝑥2−𝑥𝑥1
=−2.5−(−4)

2.5−10
 =−2.5+4

−7.5
  let AP be altitude 

                                   = 1.5
−7.5

 =−1
5

    AP perpendicular BC 
      Slope of AD = Slope of BC   slope of AP = −1

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝐵𝐵𝐵𝐵
 

              ∴ AD parallel to BC      = 1
𝑔𝑔−(−1)
1−(−5)

 

      Slope of AB=−4−3.5
10−2.5

 =−7.5
7.5

= −75
75

 =-1  m = - 6
10

  = −3
5

 
      Slope of CD=5−(−2.5)

−5−2.5
 = 7.5

−7.5
= 75

−75
 =-1  Equation of AP through A(6,2) m=−3

5
 

      Slope of AB = Slope of CD     y-𝑦𝑦1 = m(x-𝑥𝑥1) 
               ∴ AB parallel to CD.     Y-2   = −3

5
 (x -6) 

      We found opposite sides of      5(y-2) = -3(x-6) 
      quadrilateral are parallel. Hence ABCD    5y-10 = -3x+18 
      is a parallelogram.       3x + 5y-10-18=0 
14. If the points A(2,2), B(-2,-3) C(1,-3) and   3x+5y-28 = 0. is equation 
      D(x,y) Form a parallelogram then find  altitude 
      the value of x and y.    let AQ be median 
      Solution:       Q(x,y) = mid point of BC  
      A(2,2), B(-2,-3) C(1,-3) and D(x,y)    =�𝑥𝑥1+𝑥𝑥2 ,

2
𝑦𝑦1+𝑦𝑦2
2

� 

      ABCD is parallelogram      = �−5+1
2

, −5+9
2

, �= (-2 , 4) 
      Diagonals bisects each other.   Equation of AQ  A(6,2) Q(-2,4) 
        Midpoint of BD = Midpoint of AC  𝑦𝑦−𝑦𝑦1

𝑦𝑦2−𝑦𝑦1
 = 𝑥𝑥−𝑥𝑥1

𝑥𝑥2−𝑥𝑥1
 

        �𝑥𝑥+(−2)
2

 , 𝑦𝑦+(−3)
2

� = �2+1
2

 , 2+(−3)
2

�                𝑦𝑦−2
4−2

 = 𝑥𝑥−6
−2−6

  

  𝑥𝑥−2
2

=3
2
                 𝑦𝑦−3

2
 =2−3

2
  𝑦𝑦−2

2
 =𝑥𝑥−6

−8
  = 𝑦𝑦−2

1
   =  𝑥𝑥−6

−4
 

               𝑥𝑥-2= 3    y-3=-1   -4(y-2) = x-6 
              x=3+2  y=-1+3  -4y +8 =x-6 
  x=5   y=2   x+4y-6-8 = 0 
        x+4y-14 = 0 
                                                            (57)              



16. find the equation of a straight line   19. A line makes positive intercept 
Passing through (1,-4) and has intercepts   on coordinate axes whose sum is  
which are in the ratio 2 : 5     7 and it passes through (-3,8) find 
Ratio of intercept = 2 : 5 =      its equation. 
coefficient of y  : coefficient of x    20. A(-3,0) B(10,-2) and C(12,3) are 
M = slope= −𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑥𝑥

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑦𝑦
 = −5

2
    vertices of ∆ABC. Find the equation 

Point ( 1, -4)       of altitude through A and B. 
Equation line point slope form    21. Find the equation of the  
 y-𝑦𝑦1 = m (x-𝑥𝑥1)     perpendicular bisector of the line 
 y+4 = −5

2
 (x-1)      joining the points A(-4,2) and B(6,-4) 

 2(y+4) = -5(x-1)      let CD perpendicular AB and  
 2y + 8 = -5x+5     D is Mid point of AB.    A(-4,2) B(6,-4) 
 5x+2y-5+8 = 0     point D (x,y) =�𝑥𝑥1+𝑥𝑥2 ,

2
𝑦𝑦1+𝑦𝑦2
2

� 

 5x+2y+3 =0         =�−4+6 ,
2

2−4
2
� 

17. Find the equation of a straight line passing through     = �2
2

, −2
2
� = (1, -1) 

(-8,4) and  making equal intercepts on the co-ordinates.  Slope of CD = −1
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝐴𝐴𝐴𝐴

= −1
𝑦𝑦2−𝑦𝑦1
𝑥𝑥2−𝑥𝑥1

 

 Intercepts are equal a = b      = −1
−4−2
6+4

 =−10
−6

 =5
3
 

         𝑎𝑎
𝑏𝑏

= 1
1
     Equation of line point – slope form 

 M = slope =−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑜𝑜 𝑥𝑥
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑜𝑜𝑓𝑓 𝑦𝑦

 = −𝑎𝑎
𝑏𝑏

 = -1    D(1,-1) m =−4
3

 
         Point ( -8 , 4)                                                       y-𝑦𝑦1 = m (x-𝑥𝑥1) 
Equation of line point – slope form     (y+1)= 5

3
 (x-1) 

 y-𝑦𝑦1 = m (x-𝑥𝑥1)      3(y+1) = 5 (x-1) 
 y-4 = -1 (x+8)       3y + 3 = 5x -5 
 y-4 = (-x-8)       5x-3y-5-3 = 0 
 x+y-4+8=0       5x-3y-8 = 0 
 x+y+4=0 
18. The given diagram shows a plan for constructing  
a new parking lot at a campus. It is estimated that such 
construction would cost Rs.1300 per square feet. What 
will be the total cost for making the parking lot ? 
       
       
       
      .  
       
 
 
 
 
 
 

(58) 



 Chapter 8 :  Statistics and Probability           3. Calculate the range of the following data 
     2 Marks:- Examples  and  Exercise  8.1 
(*)  Range,  R=L-S 
(*)  Coefficient of range = 𝐿𝐿−𝑆𝑆

𝐿𝐿+𝑆𝑆
 

Example  8.1:    Find the range and coefficient of Range of 
       the following data : 25,67,48,53,18,39,44 
Solution:     L=67,  S=18 
       R=L-S  = 67-18 = 49     Solution  : 
      Coefficient of range = 𝐿𝐿−𝑆𝑆

𝐿𝐿+𝑆𝑆
    =  67−18

67+18
    L = 650   ;  S  =400   

                                       = 49
85

     = 0.576    R = L – S = 650 – 400 = 250 
        R = 250 
Example  8.2:    Find the range of the following distribution.  

4. Find the standard deviation of first 21 natural numbers 
Solution: 
Standard deviation of first n natural numbers 

  = �𝑛𝑛2− 1
12

 

Standard deviation of first 21 natural numbers 

Solution: L=28, S = 18, R = L-S     =  �212− 1
12

        = �441−1
12

    = �440
12

 

                 R =  28-18  =  10 years    =  √36.6666    =  6.05 
 
Example 8.3 :    The range of a set of data is 13.67 an         5.  If the standard deviation of a data is 4.5 and if each 
the  largest value is 70.08. Find the smallest value.  value of the data is decreased by 5 , then find 
Solution: R = 13.67     ;   L= 70.08   the new standared deviation 
R=L-S               Solution : 
13.67 = 70.08 – S      Standard  deviation of the data = 4.5 
S = 70.08 – 13.67 = 56.41     Each data is decreased by 5 
        The new standard deviation = 4.5 
                      Exercise 8.1 
Find the range and coefficient of range of          6. If the standard deviation of a data is 3.6 and each value 
the following data.      of the data is divided by 3, then find the new variance and  
(i)   63, 89, 98, 125, 79, 108, 117, 68    new standard deviation. 
Solution :      L = 125      ;    S = 63           Solution:  
R = L –S = 125 -63 = 62     Standard deviation of the data=3.6 
Coefficient of range = 𝐿𝐿−𝑆𝑆

𝐿𝐿+𝑆𝑆
     Each data is divided by 3 

                                 = 125−63 
125+63 

 = 62
188

   =  0.329  = 0.33  The new standard deviation = 3.6
3

  =  1.2 
        The new variance = (1.2)2 = 1.41 
(ii)  43.5, 13.6, 18.9, 38.4, 61.4 , 29.8 
Solution :             Examples & Exercise 8.2  
 L = 61.4   ;  S=13.6      (*) Coefficient of variation 
      R = L –S =  61.4 – 13.6 = 47.8    C.V =  𝜎𝜎

𝑥̅𝑥
  x 100% 

Coefficient of range =     𝐿𝐿−𝑆𝑆
𝐿𝐿+𝑆𝑆

            Example 8.15 :  The mean of a data is 25.6 and it’s Coefficient 

                                 =  61.4−13.6
61.4+13.6

   =  47.8
75

    =  0.637 = 0.64 of variation is 18.75. Find the standard deviation. 
               Solution :    Mean 𝑥𝑥 �  = 25.6, C.V = 18.75 
2 . If the range and the smallest value of a set of data are   C . V =   𝜎𝜎

𝑥𝑥 �
   x 100% 

      36.8 and 13.4 respectively , then find the largest value. 18.75 = 𝜎𝜎
25.6

 x 100     →        𝜎𝜎  = 18.75 𝑋𝑋 25.6
100

  = 4.8 
Solution:          R = L – S                                                    𝜎𝜎 = 4.8 
36.8 = L – 13.4        
36.8 + 13.4 = L       Exercise 8.2 : 
L = 50.2 1. The standard deviation and mean of a data are 6.5 
 and 12.5 respectively. Find the coefficient of variation. 
            
                                                                                    (59) 

Income 400-450 450-500 500-550 550-600 600-650 

Number 
of 

workers 

8 12 30 21 6 

Age(in 
years) 

16-18 18-20 20-22 22-24 24-26 26-28 

Number 
of 

students 

0 4 6 8 2 2 



Solution:   𝜎𝜎  =6.5 , 𝑥̅𝑥 = 12.5           (*) Cards: 
             C. V = 𝜎𝜎

𝑥̅𝑥
  x 100%     n(S)=52 

         = 6.5
12.5

  x 100%  = 52%    Spade :   13        Heart :     13 
 C. V = 52%      Clavor :  13       Diamond :13 
  
2. The standard deviation and coefficient of variation of a       Black cards : 26    Red cards : 26 
    data are 1.2 and 25.6 respectively. Find the value of mean. (*) No. of  kings    = 4 
Solution:             No. of Queens = 4 
 𝜎𝜎  = 1.2  ;   C. V = 25.6           No. of Jacks    = 4 
 C. V = 𝜎𝜎

𝑥̅𝑥
  x 100%     (*) No. of  black kings      = 2 

              25.6 =   1.2
𝑥̅𝑥

  x 100           𝑥̅𝑥  = 1.2
25.6

 x 100 = 4.6875                   No. of black queens     =  2 
      𝑥̅𝑥 = 4.69            No. of black Jacks       =  2 
        (*) No. of Red kings     =  2 
3. If the mean and coefficient of  variation of a data are 15        No. of Red queens  =  2 
    and 48 respectively, then find the value of standard         No. of  Red Jacks    =  2 
    deviation.       (*) Numbered of cards are : 2,3,4,5,6,7,8,9,10 
Solution:   𝑥̅𝑥 = 15, C.V = 48                (*) face card 4K, 4R, 4J         12 cards. 
 C.V =  𝜎𝜎

𝑥̅𝑥
  x 100%            Example 8.17 : Express the sample space for rolling two 

 48 = 𝜎𝜎
15

 x 100      dice using tree Diagram. 

 𝜎𝜎 = 48 𝑋𝑋  15 
100

 = 7.2    → 𝜎𝜎  = 7.2 
 
4. If n = 5 , 𝑥̅𝑥 = 6, ∑𝑥𝑥2 = 765 then calculate the coefficient  
    of variation. 
Solution: 

 𝜎𝜎  = ��𝛴𝛴𝑥𝑥
2

𝑛𝑛
� − (𝛴𝛴𝛴𝛴

𝑛𝑛
)2 

 = �765
5
−  (6)2 

 =√153 − 36  = √117  =10.82 
 c.v = 𝜎𝜎

𝑥̅𝑥
   x 100% 

 = 10.82
6

 x 100 = 180.28% 
 
Example & Exercise 8.3       
 (*)  P(E)=𝑛𝑛(𝐸𝐸)

𝑛𝑛(𝑆𝑆)
      S= {(1,1),(1,2),(1,3),(1,4),(1,5),(1,6) 

 (*)  P(S)= 𝑛𝑛(𝑆𝑆)
𝑛𝑛(𝑆𝑆)

  =1            (2,1),(2,2),(2,3),(2,4),(2,5),(2,6) 
 (*)  0≤  P(E) ≤  1            (3,1),(3,2),(3,3),(3,4),(3,5),(3,6) 
 (*)  P(𝐸𝐸�) = 1-P(E)            (4,1),(4,2),(4,3),(4,4),(4,5),(4,6) 
 (*) P(E) + P(𝐸𝐸�) =1            (5,1),(5,2),(5,3),(5,4),(5,5),(5,6) 
(*)  Coin :              (6,1),(6,2),(6,3),(6,4),(6,5),(6,6)} 
    1 Coin : S= {H, T},n(S)=2     n(S) = 36. 
    2 Coins: S= {HH,HT,TH,TT} ; n(S)=4          Example  8.18 :  A bag contains 5 blue balls and 4 green balls. 
    3 Coins :S={HHH,HHT,HTT,TTT,TTH,THH,THT, HTH} A ball is drawn at random from the bag. Find the probability 
            n(S)=8                                                                                  that the ball drawn is (i) blue   (ii) not blue. 
(*) Dice :                                                                                     Solution:    n(S) = 5+4=9 
1 Die: S= {1, 2, 3, 4, 5, 6} ; n(S)=6                  (i) Let A be the event of getting  a blue ball. 
2 Dice: S ={ (1,1),(1,2),(1,3),(1,4),(1,5),(1,6)             n(A)  = 5 
                     (2,1),(2,2),(2,3),(2,4),(2,5),(2,6) P(A)  = 𝑛𝑛(𝐴𝐴)

𝑛𝑛(𝑆𝑆)
  =5

9
 

                     (3,1),(3,2),(3,3),(3,4),(3,5),(3,6)                            (ii) Let 𝐴̅𝐴  be the event of not getting a blue ball. 
                     (4,1),(4,2),(4,3),(4,4),(4,5),(4,6)            P (𝐴̅𝐴)  = 1-P(A) = 1-  5

9  
= 4
9
 

                     (5,1),(5,2),(5,3),(5,4),(5,5),(5,6) 
                     (6,1),(6,2),(6,3),(6,4),(6,5),(6,6)} 
                 n(S)=36               

(60) 



Example 8.20:  Two coins are tossed together. What is the  
    probability of getting different faces on the coins?              Solution: 
Solution: 
      S = {𝐻𝐻𝐻𝐻,𝐻𝐻𝐻𝐻,𝑇𝑇𝑇𝑇,𝑇𝑇𝑇𝑇}                                                           
             n(S)  = 4     
    Let A be the event of getting different faces on the coins.  
 A = {𝐻𝐻𝐻𝐻,𝑇𝑇𝑇𝑇}                                                                      
          n(A)=2 
        P(A) =n(A) 

n(S) 
   =  2

4
  =  1

2
 

 
Example  8.22  : 
    What is the probability that a leap year selected at random    
    will contain 53 Saturdays. 
Solution :  leap year  =366 days = 52 full weeks and 2 days 

        S= �𝑆𝑆𝑆𝑆𝑆𝑆 − 𝑀𝑀𝑀𝑀𝑀𝑀,𝑀𝑀𝑀𝑀𝑀𝑀 − 𝑇𝑇𝑇𝑇𝑇𝑇,𝑇𝑇𝑇𝑇𝑇𝑇 − 𝑤𝑤𝑤𝑤𝑤𝑤,𝑊𝑊𝑊𝑊𝑊𝑊 − 𝑇𝑇ℎ𝑢𝑢
𝑇𝑇ℎ𝑢𝑢 − 𝐹𝐹𝐹𝐹𝐹𝐹,𝐹𝐹𝐹𝐹𝐹𝐹 − 𝑆𝑆𝑆𝑆𝑆𝑆, 𝑆𝑆𝑆𝑆𝑆𝑆 − 𝑆𝑆𝑆𝑆𝑆𝑆 � 

   n(S) = 7       

    Let A be the event of getting 53𝑟𝑟𝑟𝑟   Sunday. S=  

⎩
⎪
⎨

⎪
⎧

(1,2), (1,3), (1,4), (1,5), (1,6)
(2,1), (2,3)(2,4), (2,5), (2,6)
(3,1), (3,2), (3,4), (3,5), (3,6)
(4,1), (4,2), (4,3), (4,5), (4,6)
(5,1), (5,2), (5,3), (5,4), (5,6)
(6,1), (6,2), (6,3), (6,4), (6,5)⎭

⎪
⎬

⎪
⎫

  ; n(S)=30 

                   A = {𝐹𝐹𝐹𝐹𝐹𝐹 − 𝑆𝑆𝑆𝑆𝑆𝑆, 𝑆𝑆𝑆𝑆𝑆𝑆 − 𝑆𝑆𝑆𝑆𝑆𝑆}                                      
          n(A) = 2                                                                          3. If A is an event of a random experiment such that   

             P(A) =𝑛𝑛(𝐴𝐴)
𝑛𝑛(𝑆𝑆)

 =2
7
                                                                      P(A) : P( 𝐴̅𝐴) =17 :15 and n(S) =640 then find (i) P(𝐴̅𝐴) 

                  (ii) n(A).                                                                                       
 Example  8.23  :      Solution: 
A die is rolled and a coin is tossed simultaneously. Find the (i)      P(A) 

P(A�) 
  = 17

15
 

probability that the die shows an odd number and the coin         p(A) 
1−𝑃𝑃(𝐴𝐴)

  =   17
15

 
shows a head.       15P(A)   = 17 [1 −  P(A) ] 
Solution:                                                                                                         = 17-17 P(A). 
        S = {1𝐻𝐻, 1𝑇𝑇, 2𝐻𝐻, 2𝑇𝑇, 3𝐻𝐻, 3𝑇𝑇, 4𝐻𝐻, 4𝑇𝑇, 5𝐻𝐻, 5𝑇𝑇, 6𝐻𝐻, 6𝑇𝑇} 17 P(A) + 15 P(A)  =17 
    n(S) =12       32 P(A)  =17 
Let A be the event of getting an odd number and a head.  P(A) =   17

32
 

       A ={1𝐻𝐻 ,3𝐻𝐻, 5𝐻𝐻}      P(𝐴̅𝐴) = 1- P(A) = 1-17
32

  =    32−17
32

 

   n(A) = 3       P(𝐴̅𝐴) =   15
32

 

  P(A) = n(A) 
n(S) 

 = 3
12

 =   1
4
.                                                                     (ii) P(A)   = 17

32
   

                           Exercise  8.3 n(A)
n(S)  =  17

32
    →   n(A)

640
  =  17

32
 

1. Write the sample space for tossing three coins using tree                   n(A) =   17
32

  x 640 = 17 x 20 =340 
     diagram. n(A) =   340 
                                                                                                   
        4. A coin is tossed thrice. What is the probability of getting 
                                                         two consecutive tails? 

                 Solution:                                                                         

        S ={𝐻𝐻𝐻𝐻𝐻𝐻,𝐻𝐻𝐻𝐻𝐻𝐻,𝐻𝐻𝐻𝐻𝐻𝐻,𝑇𝑇𝑇𝑇𝑇𝑇,𝑇𝑇𝑇𝑇𝑇𝑇,𝑇𝑇𝑇𝑇𝑇𝑇,𝑇𝑇𝑇𝑇𝑇𝑇,𝐻𝐻𝐻𝐻𝐻𝐻} 
S = {HHH, HHT, HTH, HTT,THH, THT,TTH, TTT}; n(S)=8 n(S) = 8 
                                            Let A be the event of getting two consecutive tails. 
2. Write the sample space for selecting two balls at a time  A= {𝐻𝐻𝐻𝐻𝐻𝐻,𝑇𝑇𝑇𝑇𝑇𝑇,𝑇𝑇𝑇𝑇𝑇𝑇} 
    from a bag containing 6 balls numbered 1 to 6   n (A) =3      
    (Using tree diagram)      P(A)  =  n(A)

n(S)       = =   3
8
   

                                                                            (61) 



Examples & Exercise 8.4       Exercise 8.4     
    (*) A ∩ 𝐴̅𝐴  = 𝜙𝜙              1. P(A) =   2

3
, P(B) =  2

5
 , P(A∪ 𝐵𝐵) =  1

3
, then find P(A∩ 𝐵𝐵) 

    (*) A ∪ 𝐴̅𝐴  = 𝑆𝑆                                                                           Solution: 
    (*) P( A∪ 𝐵𝐵) = 𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) P(A∪ 𝐵𝐵) = P(A) + P(B) - P(A∩ 𝐵𝐵) 
    If A, B are mutually exclusive events. 1

3
   =  2

3
  + 2

5
 - P(A∩ 𝐵𝐵) 

    (*) P (A∩ 𝐵𝐵�) = 𝑃𝑃(𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐴𝐴) P(A∩ 𝐵𝐵)  =  2
3
  + 2

5
  - 1

3
  =  1

3
  +  2

5
 

                          = P(A) – P (A ∩ B)              
    (*) P (𝐴̅𝐴 ∩ 𝐵𝐵) = 𝑃𝑃(𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐵𝐵)         = 5+6

15
   =   11

15
 

                           = P(B) – P (A ∩ B)   
    (*) Addition theorem of probability:                                        2. If A and B are two events such that , P(A) = 0.42 
        (i) P( A∪ 𝐵𝐵) = 𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵)  – P (A ∩ B)                             P(B) = 0.48 and P(A∩ 𝐵𝐵) = 0.16  find (i) P (not A) 
       (ii) P( A∪ 𝐵𝐵 ∪ 𝐶𝐶) = 𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵) +P(C)- P(A∩ 𝐵𝐵) − (ii) P (not B)  (iii) P ( A or B) 
                             𝑃𝑃 (𝐵𝐵 ∩ 𝐶𝐶) −  𝑃𝑃(𝐴𝐴 ∩ 𝐶𝐶) +  𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵 ∩ 𝐶𝐶).     Solution: 
    (*)P(A∩ 𝐵𝐵)=𝑛𝑛(𝐴𝐴 ∩𝐵𝐵)

𝑛𝑛(𝑆𝑆)
  P(A) = 𝑛𝑛(𝐴𝐴)

𝑛𝑛(𝑆𝑆)
   P(B) = 𝑛𝑛(𝐵𝐵)

𝑛𝑛(𝑆𝑆)
 (i) P (not A) = P (𝐴̅𝐴 ) = 1- P(A) 

             = 1-0.42 = 0.58 
Example 8.26: (ii) P (not B) = P (𝐵𝐵�  ) = 1- P(B) 
    If  P(A) =0.37, P(B) = 0.42, P (A∩ 𝐵𝐵) = 0.09 then,              = 1-0.48 = 0.52 
    find  P(A∪ 𝐵𝐵). (iii)  P ( A or B) =  P(A∪ 𝐵𝐵) 
Solution:                            = P(A) + P(B) - P(A∩ 𝐵𝐵) 
    P(A∪ 𝐵𝐵) = P(A) + P(B) - P(A∩ 𝐵𝐵)                                                                           = 0.42 +0.48 – 0.16 
                    = 0.37 + 0.42 -0.09 = 0.90 – 0.16 
                    = 0.79 – 0.09 =0.74 
                    = 0.70 .       
                3. If A and B are two mutually exclusive events of a 
Example 8.27:                                                                                 random experiment and P(not A) = 0.45, P(A∪ 𝐵𝐵) =0.65,  
    What is the probability of drawing either a king or a queen  then find P(B). 
    in a single draw from a well shuffled pack of 52 cards?         Solution: A,B are mutually exclusive 
Solution:                            P(A∩ 𝐵𝐵)  = 0 
 n(S)=52  P (not A) = P (𝐴̅𝐴 ) =0.45 
let A be the event of drawing a king card    P(A) = 1- P(𝐴̅𝐴) 
                   n(A) =  4               = 1-0.45 = 0.55 
                 P (A) = 𝑛𝑛(𝐴𝐴)

𝑛𝑛(𝑆𝑆)
  =   4

52
     P(A∪ 𝐵𝐵) = P(A) + P(B) - P(A∩ 𝐵𝐵) 

Let B be the event of drawing a queen card                                            0.65 = 0.55 + P(B) – 0 
              n (B) =  4                                                                     0.65 – 0.55= P(B) 
                 P (B) =𝑛𝑛(𝐵𝐵)

𝑛𝑛(𝑆𝑆)
  =   4

52
                                                                   P(B) = 0.1 

A, B  are mutually exclusive events, 
           P(A∩ 𝐵𝐵) = 0               4. The Probability that atleast one of A and B occur is 0.6 
           P(A∪ 𝐵𝐵) = P(A) + P(B)=  4

52
  +  4

52
      If A and B occur simultaneously with probability 0.2, then 

                           =   8
52

   =  2
13

    find P (𝐴̅𝐴 ) + P (𝐵𝐵�) 
                 Solution: P(A∪ 𝐵𝐵)= 0.6, P(A∩ 𝐵𝐵) = 0.2 
Example 8.29:        P(A∪ 𝐵𝐵) = P(A) + P(B) - P(A∩ 𝐵𝐵) 
   If A and B are two events such that P(A) =  1

4 
 P(B) =  1

2
 and           0.6  =  P(A) + P(B) - 0.2 

   P (A and B) =  1
8

 . find (i) P(A or B)  (ii) P (not A and not B)      P(A) + P(B) = 0.6 + 0.2 = 0.8 
Solution:        P (𝐴̅𝐴 ) + P (𝐵𝐵�  ) = 1- P (A) + 1- P (B) 
   (i)  P(A or B)   = P(A∪ 𝐵𝐵)                  =2-[𝑃𝑃(𝐴𝐴) + 𝑃𝑃(𝐵𝐵)] 
        = P(A) + P(B) - P(A∩ 𝐵𝐵)                =2 - 0.8 
        =  1

4 
 +    1

2
  -   1 

8
 =  2+4−1

8
                 =1.2 

    =   6−1
8

    =  5
8

                                                           
(ii) P (not A and not B) 
   = P (𝐴̅𝐴  ∩  𝐵𝐵�) = P (A ∪ 𝐵𝐵 ��������) 
      = 1- P (A∪ 𝐵𝐵) = 1 −  5

8
  =  8−5

8
 =  3

8
 

                  (62)           



5. The probability of happening of an event A is 0.5 and  𝑥̅𝑥  = 𝛴𝛴𝑥𝑥𝑖𝑖
𝑛𝑛

  = 1+2+3+⋯.+𝑛𝑛
𝑛𝑛

 
that of B is 0.3. If  A and B are mutually exclusive events,  
then  find the probability that neither A nor B happen.  =      𝑛𝑛(𝑛𝑛+1)

2  × 𝑛𝑛
       

Solution:        𝑥̅𝑥   =   𝑛𝑛+1
2

  

               P(A) = 0.5                             𝜎𝜎2 = 𝛴𝛴𝑥𝑥𝑖𝑖
2

𝑛𝑛
  -(𝛴𝛴𝑥𝑥𝑖𝑖

𝑛𝑛
)2 

          P(B) = 0.3          = 𝑛𝑛(𝑛𝑛+1)(2𝑛𝑛+1)
6 × 𝑛𝑛

  − (𝑛𝑛 (𝑛𝑛+1)
2 × 𝑛𝑛

)2 

       A, B are mutually exclusive events, P(A∩ 𝐵𝐵) = 0      =2𝑛𝑛
2+3n+1
6

     - 𝑛𝑛
2+2𝑛𝑛+1

4
 

              P(A∪ 𝐵𝐵) = P(A) + P(B) - P(A∩ 𝐵𝐵)        = 4𝑛𝑛
2+6𝑛𝑛+2+3𝑛𝑛2−6𝑛𝑛−3

12
 

                  = 0.5 + 0.3- 0               𝜎𝜎2 = 𝑛𝑛
2−1
12

 
                  = 0.8               Exercise 8.1 : 
       P(neither A nor B)      1. Find the variance and standard deviation of the wages 
                             = P (A ∪ 𝐵𝐵 ��������) = 1- P(A∪ 𝐵𝐵)       of 9 workers given below: 
                  = 1 – 0.8     Rs. 310, Rs. 290, Rs. 320, Rs.280 Rs.300, Rs. 290,  Rs. 320, 
                  = 0.2      Rs. 310, Rs.280. 
Chapter 8   : 5 marks:              Solution: 

(*) Variance, 𝜎𝜎2 = ∑ (𝑥𝑥𝑖𝑖−𝑥̅𝑥)2𝑛𝑛
𝑖𝑖=1

𝑛𝑛
     Arranging the numbers in ascending order: 

(*) Standard deviation    𝜎𝜎 = �∑ (𝑥𝑥𝑖𝑖−𝑥𝑥)���2𝑛𝑛
𝑖𝑖=1

𝑛𝑛
   Rs. 280, Rs. 280, Rs.290, Rs.290 Rs.300, Rs 310, Rs. 310, 

(*) ungrouped data:  `    Rs. 320, Rs. 320 

 (i) Direct method:  𝜎𝜎  = �𝛴𝛴𝑥𝑥𝑖𝑖2

𝑛𝑛
− (𝛴𝛴𝑥𝑥𝑖𝑖

𝑛𝑛
)2   𝑥̅𝑥 =280+280+290+290+300+310+310+320+320

9
 

(ii) Mean method:     𝑥̅𝑥 =  2700
9

 
           𝑑𝑑𝑖𝑖= 𝑥𝑥𝑖𝑖-𝑥̅𝑥      𝑥̅𝑥 = 300 

            𝜎𝜎 =�𝛴𝛴𝑑𝑑𝑖𝑖2

𝑛𝑛
 

(iii) Assumed Mean method : 
 𝑑𝑑𝑖𝑖 =𝑥𝑥𝑖𝑖–A 

 𝜎𝜎 = �𝛴𝛴𝑑𝑑𝑖𝑖2

𝑛𝑛
− (𝛴𝛴𝑑𝑑𝑖𝑖

𝑛𝑛
)2 

(iv) Step deviation method: 

 𝜎𝜎 = C x �𝛴𝛴𝑑𝑑𝑖𝑖2

𝑛𝑛
− (𝛴𝛴𝑑𝑑𝑖𝑖

𝑛𝑛
)2 

(*) Grouped data: (i) Mean method: 

             𝜎𝜎 = �𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖2

𝑁𝑁
 ,  N=∑ 𝑓𝑓𝑖𝑖     𝑑𝑑𝑖𝑖 = 𝑥𝑥𝑖𝑖 − 𝑥̅𝑥𝑛𝑛

𝑖𝑖=1  

(ii) Assumed Mean method     𝜎𝜎 = �𝛴𝛴𝑑𝑑𝑖𝑖2

𝑛𝑛
    = �2000

9
 

            𝑑𝑑𝑖𝑖=𝑥𝑥𝑖𝑖 –A      𝜎𝜎 = √222.222 = 14.91 

𝜎𝜎 = �𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖2

𝑁𝑁
− (𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖

𝑁𝑁
)2      𝜎𝜎2 = 222.22 

(*) Continuous frequency distribution: 
(i) Mean method:                          Practice Examples 8.4, 8.5, 8.6, 8.7 and Exercise 8.1: 4 

 𝜎𝜎 = �𝛴𝛴𝑓𝑓𝑖𝑖(𝑥𝑥𝑖𝑖−𝑥𝑥)���2

𝑁𝑁
 

(ii) Step deviation method:              2. The rainfall recorded in various places of five districts in a 
 𝑑𝑑𝑖𝑖 = 𝑥𝑥𝑖𝑖−𝐴𝐴

𝑐𝑐
       week are  given below. Find its standard deviation. 

 𝜎𝜎 = �𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖2

𝑁𝑁
− (𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖

𝑁𝑁
)2   

 
Example 8.10:  Find the mean and variance of the first  n  
    natural numbers? 
Solution                                                                          (63) 

𝑥𝑥𝑖𝑖 𝑑𝑑𝑖𝑖=𝑥𝑥𝑖𝑖 -𝑥̅𝑥 = 𝑥𝑥𝑖𝑖 − 300 𝑑𝑑𝑖𝑖
2 

280 -20 400 
280 -20 400 
290 -10 100 
290 -10 100 
300 0 0 
310 10 100 
310 10 100 
320 20 400 
320 20 400 

  𝛴𝛴𝑑𝑑𝑖𝑖
2 = 2000 

Rain fall (in mm) 45 50 55 60 65 70 

Number of places 5 13 4 9 5 4 



Solution:   𝑥̅𝑥  = 𝛴𝛴𝛴𝛴𝛴𝛴𝛴𝛴𝛴𝛴
𝑁𝑁

              Practice example 8.13, 8.14, Exercise 8.1: 14, 15 
 
4. The measurements of the diameters (in cms) of the plates            
prepared in a factory are given below. Find its standard  
deviation. 

      Solution:  A = 34.5   C= 4 
    
 𝑥̅𝑥 = 𝛴𝛴𝑥𝑥𝑖𝑖𝑓𝑓𝑖𝑖

𝑁𝑁
 =2240

40
    → 𝑥̅𝑥 = 56    

  

  𝜎𝜎 = �𝛴𝛴 𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖 2

𝑁𝑁
 =�2410

40
  

      =�𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖2

𝑁𝑁
−  �𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖

𝑁𝑁
�
2
  

      = √60.25    
  𝜎𝜎 = 7.76 
 
Practice Example 8.8, 8.9, 8.11, 8.12  
 

3. In a study about Viral fever, the number of people   𝜎𝜎 =C x �
𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖

2

𝑁𝑁
−  �

𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖
𝑁𝑁
�
2
 

    affected in a town were noted as follows : Find its   = 4 x �263
84

−  �−79
84
�
2
 

    standard deviation.      = 4 x �3.13 − �6241
7056

�  = 4 x √3.13 − 0.88 

        

      = 4 x √2.25     = 4 x 1.5 = 6  
       𝜎𝜎  = 6         
   
   Practice Exercise 8.1 : 13.    

      
     Solution:  Assumed Mean, A= 35, C=10     Exercise 8.2 

           
 1. Find the coefficient of variation of 24,26,33,37,29,31    
Solution:      
 𝑥̅𝑥 = 24+26+33+37+29+31

6
  

              𝑥̅𝑥  = 180
6

  =30.   
 
 
 
 
 
 

  

 𝜎𝜎 =C x �
𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖

2

𝑁𝑁
−  �

𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖
𝑁𝑁
�
2
  

                = 10 x�139
65

− ( 3
65

)2           𝜎𝜎 = �𝛴𝛴𝑑𝑑2

𝑛𝑛
  = �112

6
 

                 = 10 x �2.138 − (0.046)2                                                     = √18.66 = 4.32                                  
     =10 x √2.138 − 0.002116      C.V  =  𝜎𝜎

𝑥̅𝑥
 x 100% 

                 =10 x√2.136   −�10 × 1.46 →    𝜎𝜎−�14.6  (64)            = 4.32
30

 x 100%  = 14.4% 

𝑥𝑥𝑖𝑖 𝑓𝑓𝑖𝑖 𝒙𝒙𝒊𝒊𝑓𝑓𝑖𝑖 𝒅𝒅𝒊𝒊 =𝒙𝒙𝒊𝒊 -𝒙𝒙� 𝒅𝒅𝒊𝒊
𝟐𝟐 𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖

2 
45 5 225 -11 121 605 
50 13 650 -6 36 468 
55 4 220 -1 1 4 
60 9 540 4 16 144 
65 5 325 9 81 405 
70 4 280 14 196 784 
 N=Σ𝑓𝑓𝑖𝑖=40 Σ 𝑥𝑥𝑖𝑖𝑓𝑓𝑖𝑖= 

2240 
  𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖

2=2410 

Diameter 
(cm) 

21-24 25-28 29-
32 

33-
36 

37-
40 

41-44 

Number of  
plates 

15 18 20 16 8 7 

Diameter
(cm) 

Mid 
value 
𝑥𝑥𝑖𝑖 

𝑓𝑓𝑖𝑖 𝑑𝑑𝑖𝑖=
𝑥𝑥𝑖𝑖−𝐴𝐴
𝑐𝑐

 
𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖 𝑑𝑑𝑖𝑖

2 𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖
2 

20.5-24.5 22.5 15 -3 -45 9 135 
24.5-28.5 26.5 18 -2 -36 4 72 
28.5-32.5 30.5 20 -1 -20 1 20 
32.5-36.5 34.5 16 0 0 0 0 
36.5-40.5 38.5 8 1 8 1 8 
40.5-44.5 42.5 7 2 14 4 28 

  N=Σ𝑓𝑓𝑖𝑖 
=84 

 𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖= 
−79 

 𝛴𝛴𝛴𝛴𝑖𝑖𝑑𝑑𝑖𝑖
2

=263 

Age in 
years 

0-10 10-
20 

20-
30 

30-40 40-
50 

50-
60 

60-
70 

Number of 
people 

affected 

3 5 16 18 12 7 4 

Age Mid 
value 

𝑓𝑓𝑖𝑖 𝑑𝑑𝑖𝑖= 
𝒙𝒙𝒊𝒊-
A 

𝑑𝑑𝑖𝑖=
𝒙𝒙𝒊𝒊−𝐴𝐴
𝑐𝑐

 𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖 𝑑𝑑𝑖𝑖
2 𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖

2 

0-10 5 3 -30 -3 -9 9 27 
10-20 15 5 -20 -2 -10 4 20 
20-30 25 16 -10 -1 -16 1 16 
30-40 35 18 0 0 0 0 0 
40-50 45 12 10 1 12 1 12 
50-60 55 7 20 2 14 4 28 
60-70 65 4 30 3 12 9 36 

  N=65   Σ𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖 
=3 

 𝛴𝛴𝑓𝑓𝑖𝑖𝑑𝑑𝑖𝑖  2
= 139 

𝑥𝑥 d= 𝑥𝑥 − 𝑥̅𝑥 𝑑𝑑2 
24 -6 36 
26 -4 16 
33 3 9 
37 7 49 
29 -1 1 
31 1 1 
  𝛴𝛴𝛴𝛴2 = 112 



 Practice Exercise 8.2 : 6        Examples & Exercise 8.3 
        Example 8.21: 
2. The total marks scored by two students Sathya  and Vidhya     From  a well shuffled  pack of 52 cards, one card is 
     in 5 subjects are 460 and 480 with standard deviation       drawn at random. Find the probability of getting 
     4.6 and 2.4 respectively. Who is more consistent in       (i) Red card (ii) Heart card (iii) Red king (iv) Face card 
     performance?              (v) Number card. 
Solution :  n =5        Solution:  n(S)  = 52 

 (i) let A be the event of getting a red card.  
  n (A) = 26 , P(A) = n(A) 

n(s) 
    

  P(A) = 26
52

 = 1
2
              

 (ii) let B be the event of getting a heart card.   
  n (B) = 13 , P(B) = n(B) 

n(s) 
 

   P(B) = 13
52

 = 1
4
 

 (iii) Let C be the event of getting a red king card. A Red king 
        card can be either a diamond king or a Heart king. 
  n (C) = 2 , P(C) = n(C) 

n(S) 
                          

  P(C) = 5
52

 = 1
26

                                                             
 (iv) Let D be the event of getting a face card. The face cards    
                    are Jack (J) Queen (Q) and King (K)   
  n(D)= 4 x 3= 12, P(D) =n(D) 

n(s) 
                              

  P(D) = 12
52

 = 3
13

           
                     C.𝑉𝑉2    <   C.𝑉𝑉1     (v) Let E be the event of getting a number card.  

              C.V. of vidhya <  C.V of Sathya          the number cards are 2,3,4,5,6,7,8,9,10. 
            ∴ Vidhya is more consistent in performance.   n(E)= 4 x 9= 36, P(E) =n(E) 

n(s) 
 

         P(E) = 36
52

 = 9
13

 
Practice Example: 8.16     
    Example 8.24 : 

                                                                                       A bag contains 6 green balls, some black and red balls. 
3. The mean and standard deviation of marks obtained by 40        Number of black ball is as twice as the number of red  
    students of a class in three subjects Mathematics,        balls. Probability of getting green ball is thrice, the  
    Science and Social science are given below.        probability of getting a red ball. Find  

 (i) number of black Balls   (ii)  Total number of balls 
 Solution: 
  Number of green balls = n(G) =6 
  let number of red balls= n(R) = 𝑥𝑥 
  number of black balls = n(B) = 2𝑥𝑥 

Which of the three subjects show more consistent and which            Total number of balls = n(S) = 6 + 𝑥𝑥 + 2𝑥𝑥 
     shows less consistent in marks?             = 6 + 3𝑥𝑥 
Solution:    Given, 

  P(G)= 3 x P(R) 
  6
6+3𝑥𝑥

 = 3 x 𝑥𝑥
6+3𝑥𝑥

 
 3x = 6 
 x =  6

3
,  →      x = 2. 

      (i) number of black balls =2 x 2 = 4 
      (ii) Total number of balls = 6 +(3  x 2) = 12 
 

C.V of Mathematics   = 21.43%     Practice Exercise 8.3 :6 
C.V of Science           = 21.54% 
C.V of Social science = 16.67% 
Social Science in more consistent.  
Science is less consistent. 
 

       (65) 

Sathya Vidhya 

              𝜎𝜎1 = 4.6 

Σ𝑥𝑥1 = 460 
 

 
𝑥𝑥1���   = Σ𝑥𝑥1

𝑛𝑛
 

 
      = 460

5
 

𝑥𝑥1���   = 92 
 

c.𝑣𝑣1  =  𝜎𝜎1
𝑥̅𝑥1

 x 100% 

       = 4.6
92

  𝑥𝑥  100 
 

             = 5% 
 

             𝜎𝜎2 = 2.4 

Σ𝑥𝑥2 = 480 
 

 
𝑥𝑥2���   = Σ𝑥𝑥2

𝑛𝑛
 

 
        =  480

  5
 

𝑥𝑥2���   = 96 
 

c.𝑣𝑣2  =  𝜎𝜎2
𝑥̅𝑥2

 x 100% 

        =   2.4
96

  x 100 
 

=  2.5% 

subject Mean SD 
 Mathematics 56 12 
Science 65 14 
Social science 60 10 

 Mathematics Science Social 
science 

Mean, 𝑥̅𝑥 56 65 60 
SD,  𝜎𝜎 12 14 10 

c.v = 𝜎𝜎
𝑥̅𝑥
 x 100% =12

56
 x 100 

= 21.43% 
=14
65

 x 100 
= 21.54% 

=10
60

 x 100 
= 16.67% 



Exercise 8.3    Practice example 8.19, 8.25 
    At a fete, cards bearing numbers 1 to 1000, one number on 
    one card are put in a box. Each player selects one card at   3. Three fair coins are tossed together. Find the probability of   
    random and that card  is not replaced. If the selected card has      getting (i) all heads (ii) atleast one tail 
    a perfect square number greater than 500, the player wins a      (iii) atmost one head (iv) atmost two tails. 
    prize. What is the probability that,    Solution: 
    (i) the first player wins a prize.            S = { HHH,HHT,HTT,TTT,TTH,THH,THT, HTH} 
    (ii) the second player Wins a prize, if the first has won?      n(S)=8   
Solution:    (i)   Let A be the event of getting all heads. 
        S = {1,2,3, … … … … . .1000}          A ={HHH} 
    n(S) = 1000      n(A) = 1 
(i) Let A be the event of selecting a card that is perfect square  P(A) = n(A) 

n(s) 
= 1

8
 

     greater than 500.    (ii)   let B be the event of getting atleast one tail. 
            A = { 232, 242, 252, 262, 272, 282, 292, 302, 312}        B ={HHT,HTT,TTT,TTH,THH,THT,HTH} 
                = {529,576,625,676,729,784,841,900,961}   n(B) = 7 
       n(A) = 9      →     P(A) = n(A) 

n(s) 
 = 9

1000
     P(B) = n(B) 

n(s) 
= 7

8
 

(ii) Probability of the second player winning a prize, if the first (iii)   Let C be the event of getting atmost one head. 
      has won.           C={HTT,THT,TTH,TTT} 
       Let B be the event of second player winning a prize.   n(C) =4 , P(C) = n(C) 

n(s) 
 

            Since the picked card in (i) is not replaced,                          = 4
8
 =  1

2
 

                              n(B) = 8    (iv) Let D be the event of getting atmost two tails 
     n(S) = 1000 – 1=  999         D ={HHH,HHT,HTH,HTT,THH,THT,TTH} 
    P(B) = n(B) 

n(s) 
 = 8

999
     n(D) =7 ,  P(D) = n(D) 

n(s) 
= 7

8
. 

     
2. Two unbiased dice are rolled once. Find the probability of 4. A bag contains 5 red balls 6 white balls, 7 green balls, 
    getting  (i) a doublet (equal numbers on both dice)      8 black balls. One ball is drawn at random from the bag. 
    (ii) the product as a prime number         Find the probability that the ball drawn is (i) white 
    (iii) the sum as a prime number    (iv) the sum as 1     (ii) black or red (iii) not white (iv) neither white nor black. 
Solution :      Solution: Total=5red+6 white+7 green+8 black 

 S =

⎩
⎪
⎨

⎪
⎧

(1,1)(1,2), (1,3), (1,4), (1,5), (1,6)
(2,1), (2,2), (2,3)(2,4), (2,5), (2,6)
(3,1), (3,2), (3,3), (3,4), (3,5), (3,6)
(4,1), (4,2), (4,3), (4,4), (4,5), (4,6)
(5,1), (5,2), (5,3), (5,4), (5,5), (5,6)
(6,1), (6,2), (6,3), (6,4), (6,5), (6,6)⎭

⎪
⎬

⎪
⎫

   n(S) = 26 

 n(S) =36     (i) Let A be the event of getting a white ball 
(i) let A be the event of getting a doublet.      n(A) = 6   ,     P(A) = n(A) 

n(s) 
 = 6

26
= 3
13

 
        A = {(1,1)(2,2), (3,3), (4,4), (5,5), (6,6)}  (ii) let B be the event of getting  black or red ball. 
 n(A) =6      n(B) = 8+5=13 
 P(A) = n(A) 

n(s) 
 = 6

36
  =1

6
      P(B) = n(B) 

n(s) 
= 13

26
= 1

2
 

(ii) let B be the event of getting the product as prime number. (iii) A is the event of getting white ball 
      B = {(1,2)(1,3), (1,5), (2,1), (3,1), (5,1)}        𝐴̅𝐴   is the event of not getting white ball 
 n(B) =6,  P(B) = n(B) 

n(s) 
 = 6

36
  =1

6
      P(A)= 3

13
 

(iii) let C be the event of getting the sum as a prime number.  P(𝐴̅𝐴) = 1- P(A) = 1- 3
13

 

      C = �
(1,1)(1,2), (1,4), (1,6), (2,1), (2,3)
(2,5)(3,2), (3,4), (4,1), (4,3), (5,2)

 (5,6), (6,1), (6,5)
�   13−3

13
 =  10

13
 

 n(C) =15     (iv) let C be the event of getting neither white nor black 
 P(C) = n(C) 

n(s) 
 = 15

36
  = 5

12
           C= 5 Red + 7 green 

(iv) let D be the event of getting the sum as 1    n(C) =5+7=12 
 n(D) =0       →     P(D) = n(D) 

n(s) 
 =  0

36
  = 0    P(C) = n(C) 

n(s) 
    →     = 22 

26
 = 6

13
 

      (66)  



 5. In a box there are 20 non-defective and some defective             n(A) = 𝜋𝜋(1)2 square feet. 
     bulbs. If the probability that a bulb selected at random                      = 𝜋𝜋 square feet. 
    from the box found to be defective is 3

8
 then, find the   P(A) = n(A) 

n(s) 
= 𝜋𝜋 

12
=   3.14 

12
x 100 
100

  

    number of defective bulbs.                           = 314 
1200

=  157 
600

. 
Solution:        
Number of non- defective bulbs = 20     8. Two customers Priya and Amuthan are visiting  a 
Let the number of defective bulbs = 𝑥𝑥         particular shop in the same week (Monday to Saturday).  
Total number of bulbs = Defective bulbs+ non defective Bulbs      Each is equally likely to visit the shop on any one day as
                        =  𝑥𝑥 +  20         on another day. What is the probability that both will  
Let A be the event of getting defective bulbs.        visit the shop on (i) the same day (ii) different days  
  P(A) = 𝑥𝑥

𝑥𝑥+20
  = 3

8
          (iii) consecutive days?  

    8𝑥𝑥 =  3 (𝑥𝑥 + 20)    Solution:   
     8𝑥𝑥 = 3𝑥𝑥 +  60         S = { (Mon,Mon),(Mon,Tue),(Mon,Wed),(Mon,Thur),
       8𝑥𝑥 − 3𝑥𝑥 = 60                     (Mon,Fri),(Mon,Sat), (Tue,Mon),(Tue,Tue), 
               5𝑥𝑥 = 60       (Tue,Wed), (Tue,Thur),(Tue,Fri),(Tue,Sat), 
      𝑥𝑥=60

5
                    (Wed,Mon),(Wed,Tue),(Wed,Wed),(Wed,Thur), 

    𝑥𝑥 =  12       (Wed,Fri), (Wed,Sat), (Thur,Mon),(Thur,Tue), 
    ∴ Number of defective bulbs = 12     (Thur,Wed), (Thur,Thur), (Thur,Fri), (Thur,Sat),
          (Fri,Mon), (Fri,Tue), (Fri,Wed), (Fri,Thur), 
           (Fri,Fri), (Fri,Sat), (Sat,Mon), (Sat,Tue),(Sat,Wed), 
6. The king and Queen of diamonds, queen and jack of hearts,   (Sat,Thur), (Sat,Fri), (Sat, Sat)} 
    jack and king of spades are removed from a deck of 52   n(S)=36 
    playing cards and then well shuffled. Now one card is   (i) Let A be the event that both will visit the shop 
    drawn at random from the remaining cards. Determine the       on the same day. 
    probability that the card is (i) a clavor     A ={(Mon,Mon),(Tue,Tue), (Wed,Wed),(Thur,Thur) 
   (ii) a queen of red card.     (iii) a king of black card.    (Fri,Fri),(Sat,Sat)}   
Solution:       Diamond (2)   n(A)=6 
    Number of cards removed= 2+2+2 =6         K   Q   P(A)=𝑛𝑛(𝐴𝐴)

𝑛𝑛(𝑠𝑠)
  =  6

36
  =1

6
 

n(S)=52-6 = 46                                   Heart  (ii) Let  𝐴̅𝐴  be the event that both will visit the shop in 
(i) Let A be the event of getting a clavor.         Q   J        different days. 
 n(A) =13                                   Spade   P(𝐴̅𝐴) = 1- P(A) 
 P(A) = n(A) 

n(s) 
 = 13

46
                        J    K           = 1 -    1

6
  = 6−1

6
  =  5

6
 

(ii) let B be the event of getting a queen of red card.   (iii)  Let B be the event that both will visit the shop in 
  n(B) = 0            consecutive days. 
  P(B) = 0

46
  = 0      B={(Mon,Tue),(Tue, Wed),( Wed,Thur),(Thur,Fri), 

(iii) Let C be the event of getting a king of black card.           (Fri,Sat),(Tue,Mon), (Wed,Tue),(Thur,Wed) 
  n(C) = 1              (Fri,Thur),(Sat,Fri)} 
   P(C) = n(C) 

n(s) 
= 1 

46
     n(B) = 10  →    P(B)= 𝑛𝑛(𝐵𝐵)

𝑛𝑛(𝑆𝑆) = 10
36

  = 5
18

 
          
7. Some boys are playing a game in which the stone thrown  9. In a game , the entry fee is  Rs. 150. The game consists 
    by them landing in a circular region (given in the figure)     of tossing a coin 3 times. Dhana bought a ticket for entry. 
    is considered as win and landing other than the        If one or two heads show, she gets her entry fee back . 
   circular region is considered as loss. What       If she throws 3 heads, she receives double the entry fees. 
   is the probability to win the game.(𝜋𝜋 = 3.14)      Otherwise she will lose. Find the probability that she 
            4 feet         (i) Gets double entry fee    (ii) Just gets her entry fee 
                                                   (iii) Loses the entry fee 
                                                          3 feet                    Solution: 
     S ={ HHH,HHT,HTT,TTT,TTH,THH, HTH,THT} 

                                  n(S) = 8 
Solution:                                                                             (i) Let A be the event of getting double entry fee 
       Area of rectangle = l x b = 4 x 3           A = {HHH} 
                 n(S)= 12 square feet n(A) =1       
              Area of circle = 𝜋𝜋𝜋𝜋2 sq. units P(A)=𝑛𝑛(𝐴𝐴)

𝑛𝑛(𝑠𝑠)   = 1
8
 

      Let A be the event of winning the game                   (67) 

1 
feet 



(ii) Let B be the event of getting entry fee back    (i) P(A∩ 𝐵𝐵�) = P(A) –P(A∩B) 
       B={ HHT,HTH,HTT,THH,THT,TTH}             =28

50
 - 18
50

 = 10
50

 = 1
5
 

               n(B)=6  (ii) P(𝐴̅𝐴 ∩ 𝐵𝐵) = P(B) –P(A∩B) 
P(B) = 𝑛𝑛(𝐵𝐵)

𝑛𝑛(𝑆𝑆)   =  6 
8

   = 3
4
                       =30

50
 - 18
50

 = 12
50

 = 6
25

 
(iii)  Let C be the event of losing the entry fee     (iii) P[(A∩ 𝐵𝐵�)∪(𝐴̅𝐴 ∩ 𝐵𝐵)] 
  C ={TTT}       = P(A∩ 𝐵𝐵�)+P(𝐴̅𝐴 ∩ 𝐵𝐵)] 
 n(C)=1           = 1

5
+ 6

25
  =  5+6

25
 = 11

25
 

           P(C) = 𝑛𝑛(𝐶𝐶)
𝑛𝑛(𝑆𝑆)   = 1

8
     

        Example 8.32:   A and B are two candidates seeking  
Examples & Exercise 8.4     admission to IIT. The probability that A getting selected is 
Example 8.30:       0.5 and the probability that both A and B getting selected 
    A card is drawn from a pack of 52 cards Find the  is 0.3. Prove that the probability of B being selected is  
    probability of getting a king or a heart or a red card.  atmost 0.8 
Solution:       Solution: 
 n(S) =52       P(A)=0.5, P(A∩B)=0.3 
Let A be the event of getting a King card    P(A∪B)≤ 1 
           n(A) = 4         P(A)+P(B)-P(A∩B) ≤ 1 
 P(A) = 𝑛𝑛(𝐴𝐴)

𝑛𝑛(𝑠𝑠)
  = 4

52
       0.5+P(B)-0.3≤1  

Let B be the event of getting a heart card           0.2 +  𝑃𝑃(𝐵𝐵) ≤ 1 
 n(B) = 13         P(B) ≤ 1 – 0.2 
 P(B) = 𝑛𝑛(𝐵𝐵)

𝑛𝑛(𝑠𝑠)
  = 13

52
          P(B) ≤ 0.8 

Let C be the event of getting a red card    Probability of B getting selected is atmost 0.8 
 n(C) = 26    
 P(C) = 𝑛𝑛(𝐶𝐶)

𝑛𝑛(𝑠𝑠)
  = 26

52
      Exercise 8.4: 

 P(A∩B) = 1
52  

 , P(B∩C) = 13
52  

    Two dice are rolled once. Find the probability of getting 

 P(A∩C) = 2
52  

      an even number on the first die or a total of face sum 8. 

 P(A∩ 𝐵𝐵 ∩ 𝐶𝐶) =  1
52  

     Solution: 
 P(A∪B∪ 𝐶𝐶) = 𝑃𝑃(𝐴𝐴) +P(B)+P(C)-P(A∩B) -P(𝐵𝐵 ∩ 𝐶𝐶)  S={(1,1),(1,2),(1,3),(1,4),(1,5),(1,6), 
                                       −𝑃𝑃(𝐶𝐶 ∩ 𝐴𝐴) + 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵 ∩ 𝐶𝐶).         (2,1),(2,2),(2,3),(2,4),(2,5),(2,6), 
                      = 4

52
  +  13

52
   +  26

52
  − 1

52  
− 13

52
− 2

52
+ 1

52
        (3,1),(3,2),(,3,3),(3,4),(3,5),(3,6), 

                                     = 28
52  

  = 7
13 

                (4,1),(4,2),(4,3),(4,4),(4,5),(4,6), 
               (5,1),(5,2),(5,3),(5,4),(5,5),(5,6), 
Practice Exercise : 8.4: 7            (6,1),(6,2),(6,3),(6,4),(6,5),(6,6)} 
          n(S)=36 
Example 8.31:       Let A be the event of getting an even number on the first die. 
 In a class of 50 students, 28 opted for NCC, 30 opted for NSS  A ={ (2,1),(2,2),(2,3),(2,4),(2,5),(2,6), 
   and 18 opted both NCC and NSS. One of the student is            (4,1),(4,2),(4,3),(4,4),(4,5),(4,6), 
   selected at random. Find the probability that             (6,1),(6,2),(6,3),(6,4),(6,5),(6,6)} 
(i) The student opted for NCC but not NSS     n (A) = 18 
(ii) The student opted for NSS but not NCC       P(A) = 𝑛𝑛(𝐴𝐴)

𝑛𝑛(𝑠𝑠)
  = 18

36
  =1

2
 

(iii) The student opted for exactly one of them.   Let B be the event of getting a total of face sum 8. 
Solution:                 B={(2,6),(3,5),(4,4),(5,3),(6,2)} 
        n(S)=50            n (B)= 5 
Let A and B be the events opted for NCC and NSS         P(B)= 𝑛𝑛(𝐵𝐵)

𝑛𝑛(𝑆𝑆)
=  5

36
 

Respectively.                  (A∩B)= { (2,6), (4,4), (6,2)} 
n(A)=28,   n(B)=30,    n(𝐴𝐴 ∩ 𝐵𝐵) = 18           n(A∩B )=3 

          P(A) = 𝑛𝑛(𝐴𝐴)
𝑛𝑛(𝑠𝑠)

  = 28
50

      P(A∩B)=𝑛𝑛(A∩B)
𝑛𝑛(𝑆𝑆)

  =  3
36

 

 P(B) = 𝑛𝑛(𝐵𝐵)
𝑛𝑛(𝑠𝑠)

  = 30
50

      P(A∪B)=P(A)+P(B)-P(A∩B) 

 P(A∩B)= 𝑛𝑛(𝐴𝐴∩𝐵𝐵)
𝑛𝑛(𝑠𝑠)

  =  18
50

  (68)   =18
36

+ 5
36
− 3

36
  = 20

36
  =  5

9
 



2. A box contains cards numbered 3,5,7,9,…. 35,37. A card is Sol:-Let A be the event of getting an electrification contract. 
    drawn at random from the box. Find the probability that  P(A)= 3

5
 

    the drawn cards have either multiples of 7 or a prime  Let B be the event of getting plumbing contract. 
    number.         P(𝐵𝐵�) = 5

8
 

Solution:        P(B)=1-P(𝐵𝐵�) 
      S={3,5,7,9,11,13,15,17,19,21, 23, 25, 27,29,31,33,35,37}  1 - 5

8
= 8−5

8
 

 n(S) = 18         P(B)= 3
8
 P(A∪ 𝐵𝐵) =  5

7
 

Let A be the event of selecting a number which is multiple  P(A∪B)= P(A)+P(B)-P(A∩B) 
of 7.                    5

7
 =3
5

+ 3
8
−P(A∩B) 

 A={7,21,35} P(A∩B)   =  3
5

+ 3
8
 - 5
7
=168+105−200

280
  = 73

280
 

              n(A)=3                        
P(A)=𝑛𝑛(𝐴𝐴)

𝑛𝑛(𝑠𝑠)
 = 3
18

      5. In a town of 8000 people 1300 are over 50 years and 3000  
Let B be the event of selecting a prime number        are females It is known that 30% of the females 
 B={3,5,7,11,13,17,19,23,29,31,37}        are over 50 years. What is the probability that a chosen  
 n(B)=11           individual from the town is either a female or over 50  
            P(B)=𝑛𝑛(𝐵𝐵)

𝑛𝑛(𝑠𝑠)
 =11
18

          years? 
          A∩B ={7}      n(A∩ 𝐵𝐵) = 1         Solution:   n (S) =8000   
       P(A∩B)=𝑛𝑛(𝐴𝐴∩𝐵𝐵)

𝑛𝑛(𝑠𝑠)
 = 1
18

     Let A be the event of selecting an individual over 50 years.
   P(A∪B)= P(A)+P(B)-P(A∩B)      n(A)=1300 
                    = 3

18
+ 11

18
− 1

18
   P(A)=𝑛𝑛(𝐴𝐴)

𝑛𝑛(𝑠𝑠)
 =1300
8000

   =  13
80

 

 = 3+11−1
18

 =  13
18

 Let B be the event of selecting a female 
    n(B) = 3000 
3. Three unbiased coins are tossed once. Find the probability   P(B)=𝑛𝑛(𝐵𝐵)

𝑛𝑛(𝑠𝑠)
     =  3000

8000
 =3
8
 

     of getting atmost 2 tails or atleast 2 heads   n (A∩B)=30% of 3000 
Solution:                 = 30

100
  x  3000 = 900 

 S = {HHH, HHT, HTT, TTT, TTH, THH ,HTH, THT}  P(A∩B)=𝑛𝑛(A∩B)
𝑛𝑛(𝑠𝑠)

 = 900
8000

 = 9
80

 
    n(S)=8  P(A∪B)= P(A)+P(B)-P(A∩B) 
Let A be the event of getting atmost 2 tails.               =13

80
+ 30

80
− 9

80
 

        A={HHH,HHT,HTT,TTH,THH, HTH,THT}               = 13+30−9
80

     =43−9
80

= 34
80

= 17
40

 
 n (A)=7     
 P(A)=𝑛𝑛(𝐴𝐴)

𝑛𝑛(𝑠𝑠)
 =7
8
  6. A coin is tossed thrice. Find the probability of getting 

Let B be the event of getting atleast 2 heads.       exactly two heads or atleast one tail or two consecutive  
    B={HHH,HHT,THH,HTH}       heads. 
 n (B)=4  Solution:   S ={HHH, HHT, HTT, TTT, 
 P(B)=𝑛𝑛(𝐵𝐵)

𝑛𝑛(𝑠𝑠)
 =4
8
    TTH, THH, THT, HTH} 

         A∩B = { HHH,HHT,THH,HTH}   n (S)=8 
   n(A∩ 𝐵𝐵) = 4  Let A be the event of getting exactly two heads 
      P(A∩B)=𝑛𝑛(𝐴𝐴∩𝐵𝐵)

𝑛𝑛(𝑠𝑠)
 =4
8
        A={HHT,HTH,THH}  

 P(A∪B)= P(A)+P(B)-P(A∩B)  n (A) =3 
                   = 7

8
+ 4

8
− 4

8
  =  7

8
  P(A)= 𝑛𝑛(𝐴𝐴)

𝑛𝑛(𝑠𝑠)
  =3

8
 

  Let B be the event of getting atleast one tail 
4. The probability that a person will get an electrification       B={HHT,HTT,TTT,TTH,THH,THT,HTH} 
    contract is 3

5
  and the probability that he will not get   n(B)= 7 

     plumbing contract is 5
8
   . The probability of getting   P(B)= 𝑛𝑛(𝐵𝐵)

𝑛𝑛(𝑠𝑠)
  =7

8
 

     atleast one contract is 5
7
  . What is the probability that he Let C be the event of getting two consecutive heads. 

     will get both ? (69)      C={ HHT,THH,HHH}     n (C)= 3 



      P(C) = 𝑛𝑛(𝐶𝐶)
𝑛𝑛(𝑠𝑠)

  =3
8
 

      A∩B = { HHT,HTH,THH} 
  n(A∩B) = 3 
  P(A∩B)= 𝑛𝑛(A∩B)

𝑛𝑛(𝑠𝑠)
  = 3

8
 

      B∩C ={ HHT,THH} 
 n (B∩C)=2 
 P(B∩ 𝐶𝐶)= 𝑛𝑛(B∩𝐶𝐶)

𝑛𝑛(𝑠𝑠)
  =2

8
 

     A∩C ={ HHT,THH} 
                   n (A∩C) =2 
 P(A∩ 𝐶𝐶)= 𝑛𝑛(A∩𝐶𝐶)

𝑛𝑛(𝑠𝑠)
  =2

8
 

 A∩B∩C ={ HHT,THH} 
               n (A∩B∩C) =2 
                 P(A∩B∩C)= 𝑛𝑛(A∩B∩C )

𝑛𝑛(𝑠𝑠)
  =2

8
 

    P(A∪ 𝐵𝐵 ∪ 𝐶𝐶)= P(A)+P(B)+P(C) -P(A∩B) – P(B∩C) 
      - P(A∩ 𝐶𝐶) +  P(A∩B∩C)      
                         =3

8
+ 7

8
+ 3

8
 –  3

8
− 2

8
− 2

8
 + 2

8
 

 =    3+7+3−3−2−2+2 
8

 =  8
8

  =1 
 
7. If A,B,C are any three events such that probability of B  
    is twice as that of probability of A and probability of C 
    is thrice as that of probability of A and if    P(A∩B) =1

6
, 

    P(B∩ 𝐶𝐶) =1
4
  , P(A∩ 𝐶𝐶) =1

8
, P(A∪ 𝐵𝐵 ∪ 𝐶𝐶) = 9

10
    

    P(A ∩ B ∩ C) = 1
15

 , then find P(A), P(B) and P(C)? 
Solution: 
 P(A∩B) =1

6
   P(B∩ 𝐶𝐶) =1

4
 

 P(A∩ 𝐶𝐶) = 1
8
    , P(A∪ 𝐵𝐵 ∪ 𝐶𝐶)=   9

10
 

 P(A∩B∩C) = 1
 15

 
                        P(B) = 2 P(A)  
                       P(C) =3 P(A)        
    P(A∪ 𝐵𝐵 ∪ 𝐶𝐶)= P(A)+P(B)+P(C)- P(A∩B)– P(B∩C)    
                              -   P(A∩ 𝐶𝐶)+ P(A∩B∩C) 
                    9

10
 = P(A)+2P(A)+P(A)     

                        = 1
6
−  1

4
−  1

8
  +  1

15
 

              9
10

 = 6P(A) - 1
6
−  1

4
−  1

8
  +  1

15
 

 6P(A) = 9
10

+  1
6

+  1
4

+  1
8
  -  1

15
 

 6P(A)= 108+20+30+15−8
120

 

6P(A) = 165
120

 

          P(A)  = 165
120×6

    =  11
48

 

 P(B)  = 2 x 11
48

    =  =  22
48

 = 11
24

 

 P(C)  = 3 x 11
48

    =  33
48

     =  11
16

 
 
Practice Exercise 8.4 : 14. 
 

(70) 

all the best 
 


