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Chapter - 1

Relations and functions

Worksheet 1

Focus Area – 1 . 3

At a Glance

* A function f:A B is said to be one-one function or an injective function if distinct elements of
A have distinct  images in B.  Otherwise f is said to be many-one.

* To prove a function f is one-one we have to show that · 1 2 1 2( ) ( )f x f x x x  

· A fuction f:A B is said to be an onto function (surjective) if each element of B is the image
of some element of A under f.  Otherwise f is said to be into function.

· A function f is onto then range of  f= Codmain of f

· To prove f:A B is onto, take some element y  B, such that their exist an element x A  such

that 

· A function :f A B  is a bijection if it is both one-one and onto

· The number of onto functions from the set  to itself is  n!

Activity - 1

Let A=  and let f   be a fucntion from A to B.
Check whether f is one-one,  onto or bijective

Ans:

f(1)=................................, f(2)=......................................., f(3)=...................................
Different elements in A have different images in..........................................

f is ...............................................’

The element 7 has no pre-image

Hence f is ..................................

Since f is not onto, f is ..................................
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Activity - 2

Show that f :N N given by , is one-one but not onto

Ans:

1 2( ) ( )f x f x

.................................

.....................................

 f is.............................................

Let y  N and let f(x)=y

................................................

................................................

________
2

y
x  

Hence f is not onto

Activity - 3

Consider f : R R given by f(x)=5x+2, show that f is bijective.

Ans:

Let   f(x
1
) = f(x

2
)

..............................

...............................

1 2x x

 f is one - one

Let ( )y R and f x y 

..............................................

..............................................

2

5

y
x R


 

 f is ........................................

Since f is  is both one-one and onto it is bijective.
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Activity - 4

Consider the functions

(i) f : R R given by f(x)=x2

(ii) f : R R given by f(x)=x3

(iii) f : R R given by f(x)=|x|

check the injectivity and surjectivity of the above functions.

(i) f(-1) = ..........................................

f(1) = .............................................

 f is .................................................

-2 has no pre-image

f is ...................................................................

from horizonal line test it is clear that f is......................................

Horizontal line test

1. If we draw horizontal lines in a graph and if they intersect the graph only one point
then the function is 1-1, otherwise many one.

2. If we draw horizontal lines and if they intersect the graph at atleast one point then the
function is onto.

(ii) f(x)=x3

using horizontal line test it is clear

that f is.......................

f is onto since ............................

(iii) f(x) = |x|

The horizontal line meets the curve

 at more than one point hence f is -------

f is not onto since....................................
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Focus Area 1.4

At a glance

* Let f:AB, g : B C be two functions then composition of these functions

denoted by gof is a function from A  C such that

gof (x) = g (f(x))

Also fog (x) = f(g(x)

A function f : A B is invertibile if there exist g:B A such that gof = I
A

and fog = I
B

* A function f is invertibile iff  f is bijective

Activity - 1

Find fog and gof, if f:R R and g: R R given by f(x) = cosx, g(x) = 3x2

fog(x) = f [g(x)]

          =.......=.......

gof(x) = g [f(x)]

          =.......=.......

Activity - 2

Find fog and gof if f(x) = 8x3, g(x)=x1/3

Ans:

fog(x) = f [g(x)]

          =...........=............

gof(x) = g [f(x)]

          =...........=............

Activity - 3

Let f:{1,3,4} {1,2,5} and g:{1,2,5}{1,3}given by f={(1,2), (3,5),
(4,1)}, g={1,3), (2,3), (5,1)} write down gof

Ans:

gof(1) = g[f(1)] = g(2)=................

gof(3) = g[f(3)] =........................

gof (4) =.............................

gof = {(1,.....), (3,....), (4,.....)}
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Activity - 4

Consider f: R R given by f(x) = 4x+3, show that f is invertibile.  Also find 1f 

Ans:

Let f(x
1
) = f(x

2
)

.............................

x
1 
= x

2

  f is ....................

Let y R and let ( )f x y

.........................

...........................

....................x R 

  f is ....................

Since f is both one-one and onto f is....................

1f   = ........................

Activity 5

If f(x) =
4 3 2

, ,
6 4 3

x
x

x





find fof and hence find inverse off?

Ans:

fof(x) = f[f(x)]

         =..........

         =.........

         = x

Since fof (x) = x, 1f  =..........................................

Activity - 6

Let  f : {2,3,4,5} {7,9,11,13} be a function defined by f={(2,7), (3,11), (4,9), (5,13)}

Is f is invertibile.  If invertibile find 1f 
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Ans:

f (2) = 7, f (3) = ..............., f (4)=................., f (5).........................

  f is...........................

 Since range of  f = .................

f is onto

Since f is both one - one and  onto it is ......................, hence f is invertibile

  1f  = {(7,2), (11,.....), (9,.....), (13,......)}
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Chapter - 2

Inverse Trigonometric Functions

Worksheet 1

Focus Area 2.3

At a glance

*  1 1sin cos , 1,1
2

x x x
    

*
1 1tan cot ,

2
x x x R

   

*
1 1cos sec ,| | 1

2
ec x x x

   

*
1 1 1tan tan tan , 1

1

x y
x y xy

xy
    
    

*
1 1 1tan tan tan , 1

1

x y
x y xy

xy
    

    

*  1 1sin ( ) sin , 1,1x x x     

* 1 1tan ( ) tan ,x x x R    

* 1 1cos ( ) cos ,| | 1ec x ec x x   

*  1 1cos ( ) cos , 1,1x x x     

* 1 1sec ( ) sec , 1x x x    

* 1 1cot ( ) cot ,x x x R    

*
1

11
sin cos , 1 1ec x x or x

x


   

*
1 11

cos sec , 1 1x x or x
x

   

*
1 11

tan cot , 0x x
x

  
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Activity 1

Show that 
1 1 12 7 1

tan tan tan
11 24 2

   

Ans:

1 1

1

1

1

2 7
tan tan

11 24
2 7

11 24tan
2 7

1
11 24

tan

1
tan

2

LHS

RHS

 







 

  
  

  
 
 

  
 
   
 

Activity -2

Solve 
1 1tan 2 tan 3

4
x x

  

Ans:
1tan

4

  
 

 

2

2

5
tan 1

1 6 4

6 5 1 0

x

x

x x

x


 


  



Activity -3

show that 
1 1 13 8 84

sin sin cos
5 17 85

       
 

Ans: Let
1 3

sin
5

x  and
1 8

sin
17

y 

3
sin

5
x   and

8
sin

17
y 
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2

2

cos 1 sin

cos 1 sin

x x

y y

  

  

We have cos( ) cos . sin .sinx y x coy x y  

=

84

85


1 84
cos

85
x y       

 

1 1 13 8 84
sin sin cos

5 17 85
             
     

Acitity -4

Find value of  (i) 1 1cos sec cosx ec x   

(ii)
1 1

cos
2


  
 
 

(iii) 1cot 3

Ans:

1 1

1 1

1 1

( ) cos sec cos cos _____________
2

1 1
( ) cos cos ________________

2 2

1
( ) cot 3 tan ____________

3

i x ec x

ii

iii





 


 

 

    

        
  

 
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Worksheet 2

Focus Area 2.3

At a glance

*
1sin (sin ) , ,

2 2
x x x

       

*  1cos (cos ) , 0,x x x   

*
1tan (tan ) , ,

2 2
x x x

      
 

*  1cot (cot ) , 0,x x x   

*    1sec (sec ) , 0, 2x x x    

*  1cos (cos ) , , 02 2ec ecx x x       

*
1 1

2

2
2 tan in ,| | 1

1

x
x s x

x
      

*
2

1 1
2

1
2 tan cos , ,0

1

x
x x

x
   

   

*
1 1

2

2
2 tan tan , 1 1

1

x
x x

x
        

Activity -1

Find value of (i)   1 3sin sin 5


(ii)  1 3tan tan 4


Ans:

1.
1sin sin 3 3 ,

5 5 2 2

           
   

1 13 3
sin sin sin

5 5

                      ..........

                      ...........

sin
            

    


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2.
1 3 3

tan tan ,
4 4 2 2

               

1 13 3
tan tan tan tan

4 4

3
                       =

4
                     .............

  

 

               





Activity -2

Simplity (i) 
1

1 cos
tan ,

1 cos

x
x

x
 




(ii) 
1

cos sin
tan ,0

cos sin

x x
x

x x



 



Ans:

(i)

2

1 1
2 sin1 cos 2tan tan

1 cos 2.......

x
x

x
 




         

1tan ........

..........




                     
2

x


(ii)

1 cos sin
tan ................(Dividing Numerator and Denominator by cosx)

cosx+sinx

x x     

      

1 1 tan
tan

1 tan

...................

x

x
     



      
4

x


 
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Activity - 3

If  1 11
sin sin cos 1

5
x     

 then find x

1 11
sin sin cos 1

5
x     

1 11
sin cos .................

5
x  

   
1 1 1

cos sin
2 5

x
  

          
..................

..................

x

x



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Activity - 4

Simplify  
2

1 1 1
tan , 0

x
x

x

  

  
 

Ans:

Put
1

tan

tan

x

x



 





2 2
1 1

1

1

1 1 1 tan 1
tan tan

tan

.............. 1
                              = tan

tan

............. 1
                             = tan

tan

                             = t

x

x








 





      
   

      
 
 
 

 
  

1

1

1

1

............. 1
an

sin
cos

1 ..........
                             = tan

sin

2........
                             = tan

2sin ...........
2

                             = tan
















 
 
 
 
 
 

  
 
 
 
 
 

 .............

                             =......................

                             =.......................
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Chapter - 3

Matrices

Worksheet-1

Activity - 1

(i) Construct a 3x2 matrix  ijA a     for which 2ija i j 

Ans: (ii) If  

3 2

11 4

14 10

B

 
   
  

 , find the matrix X  such that 2A X B 

(i) a
11

=2x1-1=.........., a
12

=2x1-2=...........

a
21

=2x2-1=.........., a
22

=2x2-2=...........

a
31

=....................., a
32

=.....................

1 0

3 2

5 4

A

 
   
  

(ii) 2A X B 

3 2

2 2 ...........11 4

14 10

X B A

 
     
  

                                         

3 2 2 0

...............11 4 6 4

14 10 10 8

   
        
      

Activity - 2

Find the matrix X and Y  if 
5 3

3 4
X Y

 
   

 
 and 

1 1

7 2
X Y

  
   

 
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                         Ans:                   
5 3

(1)
3 4

X Y
 

   
 

                      
1 1

(2)
7 2

X Y
  

   
 

(1) (2)      5 3 1 1 .... ....
2

3 4 7 2 .... ....
X

      
       
     

                          
4 2 .... ....1

10 6 .... ....2
X

   
    

   

        From (1)    
5 3 5 3

.......... ...........
3 4 3 4

Y X
   

       
   

Activity - 3

     If   
3 7

2
4 2 5 4

x y x y x

z w y z

     
      

     
 find the values of x,y,z and w..

Ans:
2 2 3 7

2 2 4 2 5 4

x y x y x

z w y z

     
      

     

....... 3 3 7

2 4 ........ 5 4

y x

z y z

   
      

3x =3, 
3

1
3

x  

6
3 ......... 3 1 7 3 7 1 ......... ........

3
y x y y y           

2 2 4 2 2 4 ....... 2 2 12

10
2 12 2 ..... .....

2

w z w w

w w

        

      

2 4 5 2 4 5 .... . 2 4 1 0

6
2 1 0 4 ..... ... ...

2

z y z z

z z

        

      
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Worksheet - 2

Activity - 1

(i) If A is a 3x2 matrix and AB is a 3x4 matrix, then order of  B =.......

(ii) If 
2 1

3 2
A

 
   

 and 
1 2 3

5 2 0
B

 
  
 

Ans: (a)  Fnd  AB   (b)  Is BA defined ?  justify.

(i) Order of  2 4B  

because if A has order  m p  and B has order p n  , then AB has order

m n

(ii)        (a)  
2 1 1 2 3

3 2 5 2 0
AB

   
       

              
....... ....... ....... 7 2 6

....... ....... ....... 7 10 9

   
        

(b) BA is not defined because number of columns of  B       number of ........... of AA

Activity - 2

If 
2 3 1 4 3 1

, ,
1 5 2 1 0 2

A B C
     

       
     

 , then

prove that (A B) C = A (B C)

Ans:
2 3 1 4 2 1 3 2 ................

1 5 2 1 .................. 1 4 5 1
AB

        
             

     
. . . . . . . . . . . . . . . 4 1 1

... . . . . . . . . . . . . 9 9

   
    
   

   
4 1 1 3 1 ........ .........

( )
9 9 0 2 ........ .........

AB C
     

      
     

      
12 0 4 22 ... ...

27 0 9 18 ... ...

    
        



Mathematics
Class : Plus Two

Samagra Shiksha Kerala

19

1 4 3 1 .......... ........ ...

2 1 0 2 .......... ........ ...
BC

     
      
     

... ... 3 7 6 18 14 12 12 26
( )

... ... 6 4 3 30 7 20 27 27
A BC

          
                  

Hence (A B) C = A(BC)

Activity - 3

Consider the Matrix 
3 1

1 2
A

 
   

(a) Find A2

(b) Find the scalar  K , such that 
2 7A KA I 

Ans: (a)
2 3 1 3 1

1 2 1 2
A A A

   
          

  

3 3 1 1 3 1 1 2

1 3 2 1 1 1 2 2

...... ..... 8 5

...... ..... 5 3

       
           
   

       

(b)
3 1 3

1 2 2

K K
KA K

K K

   
        

... ... 7 0
7 7

... 0 7
I

   
     

   

3 7 0 3 7
7

2 0 7 ...... .........

K K K K
KA I

K K

     
             

2 7A KA I 

8 5 3 7

5 3 2 7

K K

K K

   
        

 .....K
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Activity - 4

(a) Consider the matrix 
cos sin

sin cos

x x
A

x x

 
  
 

, then

prove that 2 co s(2 ) s in (2 )

s in (2 ) co s(2 )

x x
A

x x

 
  
 

(b) If 
cos sin

( )
sin cos

x x
A x

x x

 
  
 

, then

prove that  A(x)  A(y) = A(x+y)

Ans:

 (a)
cos sin

sin cos

x x
A

x x

 
  
 

2 cos sin cos sin

sin cos sin cos

x x x x
A A A

x x x x

    
      

   

  

2 2cos sin ..........................

sin cos cos sin ..........................

x x

x x x x

  
   

                 

2 2

2 2

cos sin cos sin sin cos

2 sin cos cos sin

x x x x x x

x x x x

     
       

 
 

           (b)
cos sin

( ) ( )
sin cos

x x
A x A y

x x

   
     

   

 
 

                                     
cos cos sin sin .....................................

..................................... sin sin cos cos

x y x y

x y x y

 
    

cos cos sin sin (sin cos cos sin )

sin cos cos sin cos cos sin sin

x y x y x y x y

x y x y x y x y

   
    

cos( ) sin( )
( )

................ ...............

x y x y
A x y

   
   
 
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Worksheet-3

Activity - 1

1. (i) If the matrix 5 3

4

u x y z

v is

x y w z

 
   
   

skew-symmetric find u, v, w, x, y, z.

(ii) 
2 3

1 2 3
and 5 4

2 1 1
1 6

A B

 
           

  prove that ( )' ' 'AB B A

Ans: (i) For a skew-symmetric matrix daigonal elements are 0

Hence u=0, v=o, w+z=0----(1)

also ij jia a

Henace ( 5) 5 (2)x y     

..........

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

z

x y


  

                          (2)+(3) gives

2 8

8
.............

2

x

x



 

             from (2) 4 5y 

5 4 ..........y   

from (1) w + z = 0

w + - 4 = 0

w = ..........

x = 4, y = 1, z = - 4, u = 0, v = 0, w = 4
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(ii)

2 3
1 2 3

5 4
2 1 1

1 6

AB




 
       
    

1 2 2 5 3 1 1 3 2 4 3 6 .... ....

.... ....2 2 1 5 1 1 2 3 1 4 1 6

9 8
( ) '

7 4
AB

 

 



            
                

 
  
 

1 2

' 2 1

3 1

A
 

 
   
  

, 
2 5 1

'
3 4 6

B
 

  
 

1 2
2 5 1

2 1' '
3 4 6

3 1

B A
 

 
           

2 1 5 2 1 3 2 2 5 1 1 1

3 1 4 2 6 3 3 2 4 1 6 1

 

 

          
            

2 10 3 ............. .... 8

............. 6 4 6 7 ....

    
         

( ) ' ' 'AB B A 

Activity - 2

Consider the matrix 

1 3 6

1 2 4

2 02

A 



 
   
  

(i) Find 
1A A

(ii) Find 
1A A

(iii) Express A as the sum of a symmetric matrix and a skew-symmetric matrix
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Ans: (i)

1 3 6

7 2 4

2 02

A


 
   
  

1 7 2

' 3 2 2

6 4 0

A

 
   
  

1 3 6 1 7 2

' 7 2 4 3 2 2

2 2 0 6 4 0

A A

     
             
          

  
  
  

(ii)

1 3 6 1 7 2

' 7 2 4 3 2 2

2 2 0 6 4 0

A A

     
             
          

  
  
  

(iii)
1 11 1

( ) ( ) (1)
2 2

A A A A A    

2 10 4 0 4 8
1 1

10 4 6 4 0 2
2 2

4 6 0 8 2 0

   
       
       

                                   

1 5 2 0 2 4   
       
      

     
     

Clearly first matrix is symmetric and second matrix is skew-symmetric

Activity - 3

(i) For the matrix 
2 3

5 2
A

 
  
 

prove that 'AA  is symmetric matrix

(ii) If 
cos sin

sin cos

x x
A

x x

 
  
 

 prove that 'AA I
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Ans: (i)          
2 3

5 2
A

 
  
 

, 'A
 

  
 

 
 

     
1 2 3 2 5

5 2 3 2
AA

   
    
   

2 2 3 3 2 5 3 2

5 2 2 3 5 5 2 2

      
        

   
    
   

   
   

13 16
( ') ' '

16 29
AA AA

 
  
 

              Hence 1AA  is symmetric

(ii)  
cos sin

sin cos

x x
A

x x

 
  
 

, 
1 cos sin

sin cos

x x
A

x x

 
   

   
cos sin cos sin

'
sin cos sin cos

x x x x
AA

x x x x

   
       

          
cos cos sin sin ....................................

............................................ s in sin cos cos

x x x x

x x x x

     
   

          

2 2cos sin cos sin cos sin

.................... ...............................

x x x x x x  
   

         
1 0

0 1
I

 
  
 
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Chapter - 4

Determinants

Worksheet - 1

Activity - 1

(i) Evaluate 
5 3

4 2

(ii) If 
1 28

2 4 1

x

x 
   find x

Ans: (i)
5 3

5 2 ( 4) 3 .......
4 2

     


(ii)
8 1 2

2 4 1

x

x



2

2

2

2 8 1 1 ( 4 ) 2

1 6 . . . . . . . .

9 1 6 . . . . . .

2 5 5

x

x

x

x

       

  

   

   

Activity - 2

(i) Let A= 

2 4 5

1 2 3

3 1 4




 find A

(ii) State whether A is singular or non-singular

Ans: (i)
2 4 5

1 2 3

3 1 4

A






            (ii) since 0A  , A is non-singular

2 (8 3 ) 4 ( 4 9 ) 5 (1 5 )

. . . . . . . . . . . . . .

     




Mathematics
Class : Plus Two

Samagra Shiksha Kerala

26

Activity - 3

(i) Find
cos sin

sin cos

 
 



(ii) Find
cos 20 sin 20

sin 70 cos 70

Ans: (i)
2 2 2 2cos sin

cos ( sin ) cos sin .....
sin cos

 
   

 


     

(ii)
cos20 sin 20

cos20cos70 sin 20sin 70 ............. .........
sin 70 cos70

   

Activity - 4

Consider  

4 2 3

1 5 2

0 3 6

A

 
   
  

 find minors and co-factors of the elements - 2, 5 and  - 3

Ans: Minor of  12

1 2
2

0 6
M  

1 6 0 2 .......    

Co-factor 1 2 3
12 122 ( 1) ( 1) 6 6A M        

Minor of 22

4 3
5

0 6
M 

Co-factor 2 25 13 (24)f 

24

4 6 0 3 .........    

Minor of  32

4 3
3

1 2
M  

4 2 1 3 8 3 ......      

            Co-factor of 3 2
32 323 ( 1)A M     5( 1) 5 1 5 5       



Mathematics
Class : Plus Two

Samagra Shiksha Kerala

27

Worksheet - 2

Activity 1

(i) Consider 
2 5

3 1
A

 
  
 

  find adj AA

(ii)        Find 
1A

Ans: (i)
2 5

3 1
A

 
  
 

adj 
1 5

3 2
A

 
   

(ii)       2 5
2 1 3 5 ...........

3 1
A


      

              
1 1 51 1

3 21 7
A ad jA

A
    

        

 
 

Activity 2

Consider 
2 5 1 3

and
4 3 2 4

A B
   

        

(i) Find 1A  and 1B

(ii) Prove that 1 1 1( )AB B A  

Ans: (i)

2 5
2 3 ( 4) 5 .......

4 3
A       



3 5

4 2
adjA

 
  
 

                                  1 1 1

26
A adjA

A
  
   

 

 
 

1 3

2 4
B

 
   
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1

1 3
1 4 2 3 4 6 ......

2 4

4 3

2 1

4 31 1

2 12

B

adjB

B adjB
B




        



 
   

 
    

(ii)
1 1 4 31 1

2 12 26
B A     

       

 
 

       
4 3 3 4 4 5 3 21 1

2 3 1 4 2 5 1 252 52

           
               

 
 

          

2 5 1 3

4 3 2 4

.. . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

A B
   

        
 

  
 

       
12 26

2 0

 
  
 

         

1 2 2 6
1 2 0 2 ( 2 6 ) ..... ... ..

2 0

0 2 6
( )

2 1 2

AB

ad j A B


      

 
   

     

1

1 1 1

0 2 61 1
( ) ( )

2 1 25 2

( )

AB ad j AB
AB

AB B A



  

   
        


 
 
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Activity 3

Consider 

2 3 5

3 2 4

1 1 2

A

 
   
  

(i)  Is A  invertible?    (ii) find 
1A

Ans: (i)

2 3 5

3 2 4

1 1 2

A

 
   
  

   2( 4 4) 3( 6 4) 5(3 2) ........        

         Since 0,A A  is invertibale

                       (ii)       co- factors are

                               

1 1 2
11

1 2 3
12

1 3 4
13

2 4
( 1) ( 1) (2 2 1 4) 1( 4 4) 1 0 0

1 2

3 4
( 1) ( 1) (3 2 1 4) 1( 6 4) 1 2 2

1 2

3 2
( 1) ( 1) (3 1 1 2) 1(3 2) 1 1 1

1 1

A

A

A








            




              



           

                                

2 1 3
21

3 5
( 1) ( 1) (3 2 1 5) 1(6 5) 1 1 1

1 2
A  

             


     
2 2 4

22

2 5
( 1) ( 1) (2 2 1 5) 1( 4 5) 1 9 9

1 2
A 


            

                                  
2 3 5

23

2 3
( 1) ( 1) (2 1 1 3) 1(2 3) 1 5 5

1 1
A  

           

3 1
31

3 5
( 1) 12 10 2

2 4
A  

    




Mathematics
Class : Plus Two

Samagra Shiksha Kerala

30

3 2 5
32

2 5
( 1) ( 1) (2 4 3 5) 1( 8 15)

3 4

1 23 23

A   


 

        

  

3 3 6
33

2 3
( 1) ( 1) (2 2 3 3)

3 2

1(4 9) 13

A


       

  

Co-factor matrix 

0 2 1

1 9 5

2 23 13

 
     
  

adj A

 
   
  

  
  
  

1

0 1 2
1 1

2 9 2 3
1

1 5 1 3

A ad jA
A



   
         
      

  
  
  

Activity - 4

(i) If A is a square matrix of order 3 and |A|=4 , find |adjA|

(ii) If 
1 3

2 4
A

 
   

 prove that 2 5 10 0A A I    use this to find 1A

(iii)
5 1

2 4
A

 
  
 

 verify that A (adj A )= (adj A)A=|A| I

Ans: (i) |adj A|=|A|n-1= |A|2=42=.........

(ii)
2 1 3 1 3

2 4 2 4
A A A

   
          

    
   

    
   

   
   
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2

1 3
5 5

2 4

1 0
10 10

0 1

5 15 5 15 10 0
5 10

0 1010 10 10 10

0

A

I

A A I
 

   
        

   
     

   
     

         
    

 
  
 

 
 
 
 

 
 

2 5 10 0A A I  

Multiplying by 1A  on both sides

       

1 2 1 1

1

1

1

5 10 0

5..... 10 0

10 5

1
( 5 )

10

A A A A A I

A A

A A I

A A I

  







  

  

  

  

1 3 1 01
5

0 110 2 4

1 31

10 2 4

4 31

10 2 1



 





           
    
          

    
   

    
  

 
 

 
 

(iii)
5 1

2 1
A

 
  
 
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5 1
| | 5 4 2 1 20 2 ......

2 4

5 1 4 1
( )

2 4 2 5

5 4 1 2 5 1 1 5

2 4 4 2 2 1 4 5

A

A adjA



       

   
       
      

        
 

  
 

 
 

       
1 0

22 22 | |
0 1

I A I
 

     
 

   
4 1 5 1

( )
2 1 2 4

adjA A
   

       

     

4 5 1 2 4 1 1 4

2 5 5 2 2 1 5 4

20 2 4 4 22 0

10 10 2 20 0 22

22 22 | |I A I

      
          

     
         

 
      

 

 
 
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Worksheet - 3

Activity - 1

Solve the system of equations 5 2 4,7 3 5x y x y    using matrix method

Ans: Writing the equations in matrix from

5 2 4

7 3 5

x

y

     
     

     

AX = B, where ,
x

A X
y

   
    
   

 
 

   
4

and
5

B
 

  
 

5 2
| | 5 3 7 2 15 14 .....

7 3
A        

Since  0A  , the system of equations is consistent and has unique solution 1X A B

1

3 2

7 5

3 21 1

7 5| | 1

adjA

A adjA
A



 
   

   
        

 
 

1 3 2 4 3 4 2 5 12 10

5 28 257 5 7 4 5 5
X A B

 


 

           
                       




2

3

2 , 3

x

y

x y





  
   

   
 

Activity -2

Consider the matrix 

1 1 1

2 1 3

1 1 1

A

 
   
  
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            (i) Find 
1A 

(ii) Use this result to solve the system of equations

4, 2 3 0, 2x y z x y z x y z        

Ans: (i)

1 1 1

| | 2 1 3

1 1 1

A


 

1(1 1 1 3) 1(2 1 1 3) 1(2 1 1 1)

.............................

           

Co-factors are

1 1 2
1 1

1 3
( 1) ( 1) (1 1 1 3) 1(1 3) 4

1 1
A  

          

1 2 3
12

1 3 4
13

2 1 3
21

2 2 4
22

2 3 5
23

2 3
( 1) ( 1) (2 1 1 3) 1(2 3) ........

1 1

2 1
( 1) ( 1) (2 1 1 1) ...........

1 1

1 1
( 1) ( 1) ( 1 1 1 1) ..........

1 1

1 1
( 1) ( 1) (1 1 1 1) ...........

1 1

1 1
( 1) ( 1) (1

1 1

A

A

A

A

A












           

       


        

       


   

2 3 5
23

3 1 4
31

3 2 5
32

3 3 6
33

1 1 1) .........

1 1
( 1) ( 1) (1 1 1 1) ........

1 1

1 1
( 1) ( 1) ( 1 3 1 1) .......

1 3

1 1
( 1) ( 1) (1 3 2 1) ........

2 3

1 1
( 1) ( 1) (1 1 2 1) .........

2 1

A

A

A

A









    


        


         



        



       
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                 Co-factors matrix

4 5 1

2 0 2

2 5 3

 
   
  

1

4 2 2
1 1

5 0 5
| | 10

1 2 3

adjA

A adjA
A



 
   
  

 
    
  

  
  
  

(ii) Given system of equations can be written in matrix form as

1 1 1 4

2 1 3 0

1 1 1 2

x

y

z

     
           
          

1 1 1

AX = B where  2 1 3

1 1 1

A

 
   
  

  

4

and 0

2

x

X y B

z

   
       
      

Since  0A  , the  system of equations has a unique solution 
1X A B

4 2 2 4
1

5 0 5 0
10

1 2 3 2

X

   
       
      

4 4 2 0 2 2
1

5 4 0 0 5 2
10

1 4 2 0 3 2

     
        
       

16 0 4 20
1

20 0 10 10 10
10

4 0 6 10

      
                
           





2

1

1

x

y

z

   
       
       ......, ......., ......x y z   
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Chapter - 5

Continuity and Differentiability

Worksheet-1

Activity - 1

(i) Consider 
3 5 5

( )
2 3 5

x if x
f x

k if x

 
   

. For what value of  k , ( )f x  is

continuous at 5x 

Ans:

5

5 5

5 5

lim ( ) (5)

lim ( ) lim ( ) (5)

lim.......... lim 2 3 3(5) 5

........ 2 3 3(5) 5

7
2 3 10 2 7

2

x

x x

x x

f x f

f x f x f

k

k

k k k

 



 

 

 

  

    

    

      

Define the continuity of a function ( )f x at a point ‘a’ of its domain:

A function ( )f x is said to be continuos at the point x a  if

lim ( ) ( )

lim ( ) lim ( ) ( )
x a

x a x a

f x f a

ie f x f x f a
 



 



 
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Activity - 2

Consider  the function 

5, 5

( ) , 2 10

21, 10

if x

f x ax b if x

if x


   
 

a) Find the relationship between a and b if ( )f x is continuous at  2x 
b) Find the relationship between a and b if ( )f x is continuous at 10x 
c) Find (5)f  if  ( )f x  is a continuous function.

Ans: a) ( )f x  is continuous at 2x 

 

2

2 2

2

lim ( ) (2)

lim ( ) lim ( ) (2)

....... lim ........

2 5 (1)

x

x x

x

f x f

f x f x f

ax b

a b

 



 



 

  

   

   

b) ( )f x  is continuous at 2x 

10

10 10

10 10

lim ( ) (10)

lim ( ) lim ( ) 21

lim ......... lim 21 ........

10 21 (2)

x

x x

x x

f x f

f x f x

a b

 



 

 

 

  

  

   

c) ( )f x  is a continuous function

( )f x is continuous at 2x  and 10x 

10 21 (1)

2 5 (2)

(1) (2) 8 ........

.......

(2) 5 2

5 2(......) .....

1

a b

a b

a

a

Eqn b a

b

  
  
  

 
   

  
 

d)

5 2

( ) 2 1 2 10

21 10

if x

f x x if x

if x


   
 

(5) 2(5) 1f    . . . . . . . . . . .
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Activity 3

Consider 
, 0

( )

0, 0

x
x

f x x
x


 

 

Discuss the continuity of ( )f x
_______________

Ans: case (i)  if 0x 

      Then ( ) 1,
x

f x
x


   a constant function hence continuos

  case (ii)  if 0x 

     Then  ( ) 1,
x

f x
x

   a constant function hence continuous

  case (iii)  if 0x 
                Then  0x 

0 0 0

0 0 0

lim ( ) lim lim........ .........

lim ( ) lim lim........ ........

x x x

x x x

x
f x

x
x

f x
x

 

 

  

  

  

  

0 0
lim ( ) lim ( )
x x

f x f x
  

 

 Hence 
0

lim ( )
x

f x


 does not exist

( )f x  is not continuous at 0x 

Activity - 4

Discuss the continuinty of the following functions

a) ( ) sin | |f x x

b)

1
sin , 0

( )
0, 0

x x
g x x

x

  
 

________________

Ans: a) ( ) sin | |f x x

Let ( ) sinh x x  and ( ) | |g x x  both are continuous functions

Now ( ) ( ( )) (............) ................hog x h g x h  
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 Since  composition of two continuous functions is continuous,

                                      ( ) sin | |h g x x  is continuous

b)

1
sin , 0

( )
0 , 0

x x
g x x

x

  
 

                                   case (i) If 0x  ,  then 
1

( ) sing x x
x

  is continnous funtion

                                     case (ii) if 0x 

0 0

1
lim ( ) lim sin .... .. ... .. ... .
x x

f x x
x 

 

(0) .............f 
( )f x  is continuous at 0x 

A function ( )f x  is said to be differestiable at the point  x a if

1

0

( ) ( )
lim ( )
h

f a h f a
f a

h

 
  exists and finite.

Remarks (i) Differentiability implies continuity.
(ii) Continuity need not imply Differentiability
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Worksheet -2

Activity -1

Is ( ) | |f x x   is differentiable at 0x  ? why?

Ans:   ( )f x x   is not differentiable at 0x 

Since  0
'(0) lim (0 ) (0)

h
f f h f

h


  

0
lim| 0 | | 0 |
h

h

h


  

0
lim| |
h

h

h



 which does not exist.

| |
Since lim lim 1

| |
and lim lim 1

x o x o

x o x o

h h

h h
h h

h h

 

  

     
 
     

Remarks ( ) | |f x x a   is not differentiable where

0x a or x a  

Activity - 2

Find     
dy

dx
    for the following functions.

(i) siny x (ii) 2tan( .cos )y x x

(iii) 2tan(sin )y x (iv) sec(tan )y x

(v) 22 cot( )y x

Ans: (i) siny x

Derivatives of composite functions :- (When? - How?)

When ( ( ))y f g x  then '[ ( )]. '( )
dy

f g x g x
dx


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  1
cos..........

2

dy

dx x

    

(ii) 2tan( cos )y x x

2 2 2Sec ( .cos ) ( .......) (cos )(.........)
dy

x x x x
dx

        

(iii) 2tan(sin )y x

  2Sec (..........) 2sin ..........
dy

x
dx

   

(iv) sec(tan )y x

  2Sec(tan ) tan(tan sec ........
dy

x x x
dx

       

(v) 22 cot( )y x

Activity 3

Find 
dy

dx
 for the following

                                     (i)        2 2 100x xy y  

(ii) 2 2sin cos 1x y 

(iii 3 3 3x y a y  

Derivatives of implicit functions (When? How?)
When we are given a relation connecting x and y where it is difficult or

impossible to express y a function of x alone.

Then we differentiate term by term with reference to x and solve for 
dy

dx
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Ans: (i) 2 2 100x xy y  
diffentiating w. r. t x

2 (1 ) 2 0

2 . . . . . . . . .

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

( 2 )

( . . . . . . . . . . )

d y d y
x x y y

d x d x
d y d y

x y y
d x d x

d y
x y y

d x
d y y x

d x

   

    

    


  

\

       (ii) 2 2Sin cos 1x y 

diffentiating w.r.t x

2Sin ....... 2cos sin 0

2cos sin ...............

                  ..............

dy
x y y

dx
dy

y y
dx
dy

dx

 





                            (iii)          3 3 3x y axy 

diffentiating wrt x

2

2 2

2

2

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

( ) ............

...........

dy dy
y a x

dx dx
dy dy

x y ax ay
dx dx
dy

y ax
dx

dy ay x

dx

  

   

  


 
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       (ii) 2 2in cos 1s x y 

diffentiating w.r.t x

2sin ....... 2cos sin 0

2cos sin ...............

                  ..............

dy
x y y

dx
dy

y y
dx
dy

dx

 





                            (iii)          3 3 3x y axy 

diffentiating wrt x

2

2 2

2

2

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

( ) ............

...........

dy dy
y a x

dx dx
dy dy

x y ax ay
dx dx
dy

y ax
dx

dy ay x

dx

  

   

  


 

Derivatives of Inverse Trgonometric functions

1 1

2 2

1 1
2 2

1 1

2 2

1 1
( ) (sin ) ( ) (cos )

1 1
1 1

( ) (tan ) ( ) (cot )
1 1

1 1
( ) (sec ) ( ) (cos )

1 1

d d
i x ii x

dx dxx x
d d

iii x iv x
dx x dx x
d d

v x vi ec x
dx dxx x x x

 

 

 


 

 


 
 


 

 
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Activity 4

Find 
dy

dx
 in the following

1 2 1
2

2
1 1 2

2

1
2

2
( ) tan (2 ) ( ) cos

1

1
( ) sin ( ) sin 2 1

1

1
( ) sec

2 1

x
i y x ii y

x

x
iii y iv y x x

x

v y
x

 

 



     
 

    
    

Ans:

(i) 1 2tan (2 )y x

 
 22

1 4
2 ( 2 )

1 . ... ..1 2

d y x
x

d x x

 
  
   

           (ii)           
1

2

2
cos

1

x
y

x
     

          

1 1 1
2

1

2
sin since sin cos

2 1 2

Put tan

tan

x
y x x

x

x

x

 





  



          


 

1
2

1

2 2

2 .........
sin

2 1 tan

sin (sin 2 )
2

2
2

2 ..........
2

1 2
0 2

1 1

y

dy

dx x x




 

 







      

 

 

 

      
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(iii)
2

1
2

1
sin

1

x
y

x
  

   

2
1

2

1

1
cos

2 1

tan

tan

x
y

x

Put x

x










 
    



 

1
2

1

2 2

1 .........
cos

2 1 tan

cos (..........)
2

2
2

2..........
2

1 2
0 2

1 1

y

dy

dx x x






 







      

 

 

 

      

(iv)             1 2sin 2 1y x x 

1

Put sin

sin

x

x



 



 

1 2

1

1

2

s in ( 2 ... .. .. .. . 1 s in )

s in ( 2 s in c o s )

s in ( .. .. .. . .. .)

2

2 .. .. ... .. .. .. .

2

1

y

d y

d x x



 









  







 

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(v)
1

2

1
sec

2 1
y

x
     

1

Put cos

cos

x

x



 



 

1
2

1
sec

2cos 1
y


      

  

1

1

2

1
s e c

. . . . . . . . . . . . . .

s e c ( s e c . . .)

2

2 . . . . . . . . . . . . . .

2

1

d y

d x x







   
 






 



Rolle’s Theorem :

A real function f  is such that

   (i) f is continuous in [a,b]

   (ii) f  is differentible in (a, b)

  (iii) f (a)= f (b).

                     Then there exits some ( , )c a b  such that 1( ) 0f c 

Mean Value Theorem:

Let f be a real function such that

                       (i) f  is continuous in [a,b]

                       (ii) f is differentaible in (a,b).

                        Then there  exists some ( , )c a b  such that 
1 ( ) ( )
( )

f b f a
f c

b a





.
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Activity 5

(i) Verify Rolle’s theorem for the function 2( ) 2 8f x x x    for [ 4, 2]x 

(ii) Verify Mean Value Theorem for 2( ) 4 3f x x x    in  [1,4]

(i) 2( ) 2 8f x x x  

(i) ( )f x  is ................... is [-4,2] being a polynomial

(ii) 1( ) 2 2f x x 

(iii) ( 4) 16 8 8 .........f     

                                   (2) 4 4 8 .................f    

( )f x  statisfies conditions of Rolle’s Theorm.

                           Hence there exise some ( 4, 2)c   such that.

1( ) 0f c 

2 2 0

2 ..............

................

c

c

c

  
 
 

Clearly  4 1 2    . Hence Rolle’s Theroem is verified.

(ii) 2( ) 4 3f x x x    in [1, 4]

(i) ( )f x  is continuous in [1, 4], being a polynomial

(ii) 1( ) 2 4f x x   exists on (1,4).  Hence ( )f x  is differntiable in (1,4)

( )f x  satisfies conditions of Mean value theorem.  hence there exist some

                           (1, 4)c such that



Mathematics
Class : Plus Two

Samagra Shiksha Kerala

48

( ) ( )
' ( )

(4) (1)
2 4

4 1
........... ...........

2 4
3

f b f a
f c

b a
f f

c

c







 



 

3 6

3

 


   

...............

2 1 4

............

C

C


 


Clearly 
5

1 4
2

  .  Hence Mean Value Thereom is verifed.
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Chapter -6

Applications of Derivaties

Rate of change of Quantities

Consider the function ( ).y f x   Then 
1( )

dy
f x

dx
  is called rate of change of y

           w.r.t. x Further if both x and y vary w.r.t a third varibale t then

dy
dy dy dy dxdt

dxdx dt dx dt
dt

 
              
 
 

'( ). (1)
dy dx

f x
dt dt

    

From (1) If the  rate of change of one variable is known, the rate of change
of other cand be calculated.

Activity - 1

A balloon, which always remains spherical on inflation, is being inflated by puming in
900 cubic centimeteres of gas per second.  Then

        (i)  what is the rate at which the radius of the balloon increases when the radius is 15cm?

       (ii)  what is the rate at which the surface area of the balloon increase when the radius is 15cm?

Ans: Let , ,V r S  be volume, radius, surface area of the baloon at any time t.

         Given that 900 / sec
dV

cc
dt

 .

3

2

4

3
4

............
3

900 ..........

900 900
............cm/sec

4 (15) 900

Now V r

dV dr

dt dt
dr

dt
dr

dt





 





 

   
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Activity -2

A ladder 5m  long is leaning against a wall.  The bottom of the ladder pulled along the
ground, away from the wall at the rate of 2cm/sec.  How fast is its height on the wall
decreasing when the foot of the ladder 4m away from the wall.

Ans:

Let  AB = 5m, length of the ladder

OA= x, distance of the foot of the ladder from the wall

OB= y, height of the ladder on the wall.

Given 
2

2 / sec / sec.
100

dy
cm m

dx
 

2 2

F r o m ,

2 5

O A B

x y



 

differentiating wrt. t,

....... ........ 0

2
2 2 0

1 0 0

4
2

1 0 0
4

.............
2 (1 00 )

dx dy

d t d t
dy

x y
d t

dy x
y
d t

dy x

d t y

 

    
 


 


 

When 4m, 25 42 ...........mx y   

      2(4)
..............cm/sec 4m, 3m

100 3

dy
x y

dt

      
 



Height on the wall is decreasing at the rate of 
8

3
 cm/sec.

A

B

ym

xm

5m

 O
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Activity - 3

A particle is moving along the curve 26 2y x  , find the points on the curve at

which y-coordinate is changing 8 times as fast as the x-coordinate.

           Ans:          Given that 36 2y x 

differentiating wrt t

2

2

2

6 ......... given 8

6 8 3

.......... 3

............ 4

dy dx dy dx

dt dt dt dt

dx dx
x

dt dt

x

x x

    
   
 

 

   

3 3

3

2 4 2
4, ...............

6 6

( 4) 2
4, ..............

6

x
when x then y

when x then y

 
   

 
  

Required points are  (......,11) and 4, .......

========

Activity - 4

The total revenue in Rupees received from the sale of x units of a product is given by
2( ) 3 36 5R x x x   .  What is the marginal revenue when x=15

Ans 2( ) 3 36 5R x x x  

Differentiating wrt x, we have

............. 36
dR

dx
 

Marginal revenue 
15

6(15) 36 .........
x

dR

dx 

      
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Whorksheet -2

Activity 1.

       Consider the function 3 2( ) 3 4 5f x x x x    . Is the function f  is strictly increasing on R?

Ans:

3 2

1

2

2

( ) 3 4 5

( ) .....................

3 6 3 1

3(...............) 1

3( 1) 1 0 always being a perfect squre and positive number

f x x x x

f x

x x

x

   



   
 

   

( )f x is strictly increasing on R

Activity 2

Consider ( ) log sin ,0f x x x    .  .Find the intervals in which ( )f x is strictly increasing
or decreasing

Ans: ( ) log sinf x x

 1
'( ) .............. cot

sin
f x x

x
    

Now '( ) cot 0f x x   in 0 ,
2

x


   Ist Quadrant

( ) log sinf x x   is strictly increasing in 0 ,
2

 
 
 

Also ' ( ) cot 0f x x   in ,
2

x
    IInd Quadrant

( ) log sinf x x   is strictly decreasing in  ,2
 

Increasing and Decreasing Functions.

A function is increasing on an open interval iff its derivative is positive in
the interval.

A function is decreasing on an open interval iff its derivative is negative in
the interval.
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Activity 3

Find the intervals in which the function  3 2( ) 2 3 36 7f x x x x     is strictly incrasing or

strictly decreasing

3 2

1 2

( ) 2 3 36 7

( ) 6 ..................

6(..............)

6( 2)( 3)

' ( ) 0 2 or 3

f x x x x

f x x

x x

f x x x

   

 

  

    

          


          


( )f x is strictly increasing on ( , 2) (3, )    and ( )f x is strictly decreasing on ........

-2 3

Intervals Sign of ' ( ) (6)( 2)( 3)f x x x   Nature of ( )f x

 ( )f x is increasing

 ( )f x is ...............

 ( )f x is ................

 , 2 

 2,3

 3,
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Worksheet -3

Activity 1.

Consider the curve 4 3 26 13 10 5y x x x x    

(i) Find the equation of the tangent to the curve at (1,3)

(ii) Find the equation of the normal to the curve at (1,3)

Ans:

 

4 3 2

3

1 ,3

( ) 6 1 3 1 0 5

' ( ) 4 . . . . . . . . . . . . . . . . . . . . . . . . . .

' (1) 4 1 8 2 6 1 0 .. . . . .

y f x x x x x

d y
f x x

d x
d y

f
d x

     

  

         

(i) Equation of tangent 0 0 0' ( )( )y y f x x x  

3 ..........( 1)y x  

Tangents and Normals:

1.  Slope of the tangent to the curve  ( )y f x  at   0 0,x y

 0 0

0
,

' ( )
x y

dy
f x

dx
    

2.  Slope of the normal to the curve 0 0( ) at ( , )y f x x y

( , )0 0

0

1 1

' ( )

x y

dy f x
dx

 
 

 
  

3. Equations of the tangent to the curve 0 0( ) at ( , )y f x x y  is

0 0' ( )( )oy y f x x x  

4. Equation of the normal to the curve ( )y f x  at  0 0,x y  is

0
0

1
( )

' ( )oy y x x
f x


  
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          (ii) Equation of  normal 0 0
0

1
( )

' ( )
y y x x

f x

 
   

 

1
....... ( .......)

2
2 7 0

y x

x y


  

   

Activity 2.

Consider the curve 3y x .  Find the points on the curve at which the slope of the tangent is

equal to y-coordinate of the point

Ans:

3

3.......

y x

dy

dx





Slope of the tangent = .......    coordinate

3 2

3

2

3

........ 0

( 3) 0 ....... or ......

dy
y

dx

x x

x

x x x x

 

 

  

     

when 30, 0 ......x y  

when 33, 3 ......x y  

  Required points are (0,...) and (....., 27)



Mathematics
Class : Plus Two

Samagra Shiksha Kerala

56

Activity - 3

Find points on the curve 
2 2

1
9 16

x y
   at which tangents are

                     (i) parallel to x-axis

                    (ii) parallel to y-axis

Ans:

                   
2 2

1
9 16

x y
 

                                        Differentiating w. r. t. x

1 1
....... 2 0

9 16
2.....

8 9
16

9.....

dy
y
dx

y dy

dx
dy x

dx

 





 

(i) Tangent is parallel to x-axis

 Slope of the tangent = Slope of x-axis

 .......
dy

dx



16

0 .......
9

x
x

y


  

when 
2 2

20
0, 1 ...... .....

9 16

y
x y y      

Therefore tangents at (0,4) and (0,-4) are parallel to x-axis

(ii) Tangent is parallel to y-axis

 Slope of the tangent = Slope of y-axis

16

9

dy x

dx y


   is not defined

0y 
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when    
2 2

20
0, 1 ...... ......

9 16

x
y x x       

Therefore tangents at  (3,0) and (-3, 0) are parallel to y-axis

Activity -4.

What is the  slope of the normal to the curve 
3 3cos , sin at

4.
x a y a

     ?

Ans:

 

 

3 2

2

3 2

2

cos 3 cos .........

3 s in cos .

sin 3 sin ........

3 s in cos .

tan

dy
x a a

d

a

dy
y a a

d

a

dy
dy d

dxdx
d

 


 

 

 

 



     

 

     



 
 
    
 
 
 




Slope of the normal at 
4

 

                                                                       
4

1
d y
d x  




 
 
 

   

1
... ..........

tan
4



 

       ==================
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Chapter -12

Linear Progamming

Work Sheet - I

Graphical Method of Solving  LPP

Activity -1

Consider the follwing LPP

Maximise Z= x+y

Subject to .

2 3 0

2 1 0

3

0, 0

x y

x y

y

x y

  
  

 

(a) Draw the feasible region

(b) Find the corner points

(c) Find the corner point at which z attains the maximum

-----------------------------

Ans: Given problem is,  Maximise z x y  , such that

2 3x y 

2 1

3

0, 0

x y

y

x y

  

 

First, draw the lines 2 3, 2 1 & 3x y x y y     

2 3x y  2 1x y  

30 2
3 0

x

y

0 1

1 02

x

y


 3y 
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shaded portion ABC respesents the feasible region.

corner points A(0,3)

To find corner point B

Solve the equations 2 3&x y  2 1x y  

(Solve here)

1, 1x y 

  (1,1)B

To find corner point C

Solve me equations 2 1 & 3x y y   

(Solve here)

5, 3,

(5 , 3 )

x y

C

 


  corner points are A(0,3), B(1,1) & C (5,3)

Maximum value

  corner points at which z attains its maximum is C (5,3)
Solution is x=5, y=3

  Maximum value of z=5+3=8

At(0,0), 2 3 0 3,x y     which is false

 feasible region lies at  right side of the

line 2 3x y 
At (0,0),

2 1 0 1,x y      , which is false

feasible region lies above the line

2 1x y  

for 3,y  feasible region lies below the line
y=3

Corner points Value of
z x y 

(0,3) 0 3 3

(1,1) 1 1 2

(5,3) 5 3 8

A z

z

C z

  
  
  

B
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Activity 2
Solve the following LPP

Minimise 200 500z x y 

Subject to the constraints 2 10x y 

3 4 24

0, 0

x y

x y

 
 

Ans: Draw the lines 2 10x y   and 3 4 24x y 

0 10

5 0

x

y

0 8

6 0

x

y

Shaded portion ABC represents
the feasible region.

Find the corner points A, B and C
A(0,5), C(0,6)

To find the co-ordinates of B, Solve 2 10 & 3 4 24x y x y   
(Solve here)

B (4,3)

Hence, minium value of z is 2300 attained at.........................

   (0,5)A --------

   (4,3)B --------

   (0,6)C ---------

Corner points Value of 200 500z x y 
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Activity -3

Solve the following problem graphically

Minimise and Maximise 3 9z x y 
Subject to the constaints

3 60

10

0, 0

x y

x y

x y

x y

 
 

 

Ans: Draw the lines

3 60

10 &

x y

x y x y

 
  

0 60

20 0

x

y

10

0 10

10 0

x y

x

y

 

Identify the region ABCD
The corner points are A(..,..), B(...,...), C( ...,..) and D(...,...)

The maximum value attains at C( ...,..)
and D(...,...)and it is 180 in each case.  
Every point on the line segment CD gives
maximum value.
The minium value of z is 60 and occurs at
B(5,5).

Corner points

A(...,... )
B(....,....)
C( ...,... )
D( ....,...)

Value of 3 9z x y 

90
60Minimum
180
180

} Maximum

3 60x y 
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Activity :4

Solve : Minimise 3 2z x y 

Subject to 8x y 

3 5 15

0, 0

x y

x y

 
 

Ans:

Draw the lines 8x y 

0 8

8 0

x

y

             and  3 5 15x y 

0 3

3 0

x

y

There is no point satisfying all the constraints simultaneously.  Thus the problem is has no
feasible region and hence no feasible solution.

Complete the graph
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                                                              CHAPTER 13

PROBABILITY

Worksheet-1

13.2. Conditional Probability

                   Let E and F be two events associated with the same sample space of a random experiment.
Then the probability of occurrence of the event E given that event F has already occurred is called the
conditional propability of  E given F

        It is denoted of by P(E|F)

         P(E/F)=
( )

( )

P E F

P F


, provided, ( ) 0P F 

Properties of Conditional Probability

(i) Let E and F be events of a sample space S of an experiment

                Then    | | 1P S F P F F 

(ii) If  A  and B are  two events of a sample space S and F is an event of S such that ( ) 0P F 

Then        ( | ) | | ( | )P A B F P A F P B F P A B F    

            In particular, if A and B are disjoint events,

            Then

(iii) ( | ) 1 ( | )P E F P E F  

Activity -1

A family has 2 children.  What is the probability that both the children are boys given that atleast
one of them is a boy.

Ans: Let ‘b’ stands for boy and ‘g’ for girl.

Sample space,  ( , ), ( , ),.........,..........S b b b g

Let E and F denote the following events.

     ( | ) | |P A B F P A F P B F  
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E : both the children are boys

F : atleast one of the children is boy.

Then  ( , )E b b

 ( , ),........,........F b b

........................E F 

3( ) 4P F   and 1( ) 4P E F 

P (both the children are boys given that atleast one of them is a boy)

                       

( | )

( )

( )

. . . . . . . . . . . .

. . . . . . . . . . . .

P E F

P E F

P F









Activity -2

Evaluate ( )P A B , if 
5

2 ( ) ( )
13

P A P B   and    2
/

5
P A B 

Ans: Given that 
1

2 ( ) ( )
13

P A P B 

Then 
5

2 ( )
13

P A   and 
5

( )
13

P B 

i.e. ( ) ......................P A 

We have, ( ) ( ) ( ) ( )...............(1)P A B P A P B P A B    

( ) . . . . . . . . . . . . . . . . . . . . . . . . . . .
2( | )
5

P B

P A B





   

( )
( | )

( )

P A B
P A B

P B




( ) ( ). ( | )

                  ...........

P A B P B P A B  





Mathematics
Class : Plus Two

Samagra Shiksha Kerala

107

  (1) becomes

5
( ) .... .....

13

                ..................

              

P A B   



Activity :3

An instructor has a question bank consisting of 300 easy True/False questions, 200 difficult
True/False questins, 500 easy multiple choice questions and 400 difficult multiple choice questions.  If
a question is selected at random from the question bank, what is the probability that it will be an easy
question given that it is a multiple choice question.

Ans: Let E and F be the events,
E: getting an easy question
F: getting a multiple choice question.

Total no. of question = ..........................+.........................+....................+....................

                                           =1400

( ) 500 400 900N F   

( ) 500N E F   (easy & multiple choice questions)

500 5
( )

14
P E F  

 

       ( )
1400

P F


       

Required probability,

    

( )
( / )

( )

            =

            =

P E F
P E F

P F




Activity-4

A black and a red dice are rolled.
(i) Find the conditional probability of obtaining a sum greater than 9, given that the black

die resulted in a 5.
(ii) Find the conditinal probability of obtaining the sum 8, given that the red die resulted in

a number less than 4.
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Ans: (i) Here, the sample space ‘S’ has---- elements
E and F be events,
E: getting a sum greater than 9
F: black die resulted in 5

We have to find  |P E F

 
 

 

(4, 6), (5,5), (5, 6), (6, 4), (6,5), (6, 6)

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

....., .......

E

F

E F





 

...
( ) ...................

36
( ) ....................

P E F

P F

  



Required probabiltiy,

                                          ( )
|

( )

              . . . . . . . . . . . . . . . . . . . . .

P E F
P E F

P F






(ii) E: getting sum 8
F: red die resulted in a number less than 4

 (2,6), (3,5),(4,4), (5,3), (6,2)E 

 (1,1), (1,2), (1,3), (2,1),(2,2),........(6,3)F   (write all outcomes)

 5 , 3 ) , ( 6 , 2 )

( ) . . . . . . . . . . . . .

1 8
( )

3 6

( )

( )

1
           . . . . . . . . .

9

E F

P E F

P F

E P E F
P

F P F

 

 






 

 
 
 

Activity 5

 If 
6 5

( ) , ( )
11 11

P A P B   and 7
( )

11
P A B   .Find

 (i) ( )P A B

(ii) ( | )P A B

(iii) ( | )P B A
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Ans: (i) Given 
6

( )
11

P A 

  
5

( )
11

P B 

                                           
7

( )
11

P A B 

        

6 5 7
( )

1 1 1 1 1 1
6 5

( )   . . . .. .. .. . . . .
1 1 1 1

4
( )

1 1

P A B

P A B

P A B

   

   

  

(ii)
( )

( | )
( )

P A B
P B A

P B




               

..........

..........




(iii)            
( )

( | )
( )

P A B
P B A

P A




   

..........

..........



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Worksheet II

13.4  Independent Events

              Two events E and F are said to be independent if the probability of occurrence of any one of
them is not affected by the occurrence of the other.

In this case,  | ( ), ere ( ) 0P E F P E h P F 

 | ( ),here ( ) 0P F E P F P E 

Thus, if E and F are independent events,

( ) ( ). ( ).P E F P E P F 

* The term ‘independent’ is defined in terms of ‘probability of events’ where as ‘mutually

 exclusive’ is defined in tems of events (subsets of sample space).

* Independent events may have common outcome

* Mutually exclusive ents never have a common outcome

* Two mutually exclusive events having non-zero probabilities of occurrence cannot be
independent

* Three events A, B and C are said to be mutually independent, if

( ) ( ). ( )

( ) ( ). ( )

( ) ( ). ( )

( ) ( ). ( ). ( )

P A B P A P B

P A C P A P C

P B C P B P C

P A B C P A P B P C

 
 
 
  

* If the events E & F are independent, then

(a) E`and F are independent

(b) E and F` are independent

(c)        E` and F` are independent
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Activity -1

A die is thrown  E and F are events  such that

E: the number appearing is a multiple of 3

F: the number appearing is even.

Find whether E and F are independent.

Ans: Here sample space  1,2,3,4,5,6S 

Now  3,6E 

 
 

____, ____, ____

6

F

E F



 

3 1
( )

6 2
P F  

( ) ______      ...............(1)P E F 

  
1 1 1

( ). ( ) .             ...............(2)
3 2 6

P E P F  

from (1) & (2)

E and F  are independent

Activity -2

Three coins are tossed simultaneously.

E, F & G are events such that

E: three heads or three tails

F: alterast 2 heads

G: atmost 2 heads.

Of the pairts (E,F), (E,G) and (F,G), which are independent, which are dependent?

Ans: Here Sample space  , , , , , , ,S HHH HHT HTH THH HTT TTH THT TTT

 
 
 

,

, , ,

, , , , , ,

E HHH TTT

F HHH HHT HTH THH

G HHT HTH THH HTT THT TTH TTT







      

__________
__________
__________

E F
E G
F G

 
 
 
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2 1 4 1 7
( ) , ( ) , ( )

8 4 8 2 8
1

( )
8

( ) _ _ _ _ _ _ _

( ) _ _ _ _ _ _ _ _ _

P E P F P G

P E F

P E G

P F G

    

 

 
 

( ). ( ) __________P F P G 

1 1 1
( ). ( ) . ( )

4 2 8
P E P F P F E   

Hence, the events E and F are independent events.

                       The pairs of events (E,G) and (F,G) are dependent.

Activity -3

Events A and B are such that 1
( )

2
P A  ,

7
( )

12
P B  and 

1
(not A  or no t B )

4
P 

state whether A and B are independent.

Ans:

1
( n o t  A  o r  n o t  B )

4
P 

1 7
( ) , ( )

2 12
P A P B 

 

1
( )

4
1

'
4

1
1 ________

4
1 3

( ) 1
4 4

P A B

P A B

P A B

  

  

  

    

Now, P(A). P(B) =________________________

  . . . . . . . . . .

  A and B are not indepedent
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 Activity -4

(1) The probability of solving a problem independently  by A and B are 
1

3
and

                       
1

4
respectively.  Find the probability that exactly one of them solves the problem

(2) A and B try to solve a problem independently.

            The probability that A solves a problem is 
1

2
 and that B solves the problem is 

1

3
.

                         Find the probability that

(a) Both of them solves the problem.

(b) Problem is solved.

Ans:

(1)
1 1

( ) ( )
3 4

P A P B 

1

1

( ) 1 ( ) _________

( ) 1 ( ) __________

P A P A

P B P B

  

  

Probability of ........... one of them solves the problem

1 1( ). ( ) ( ). ( )

5
____________

12

P A P B P B P A 

 

(2) Let A: problem is solved by A

B: Problem is solved by B

1 1
( ) , ( )

2 3
P A P B 

(a) P (both solve the problem) ( )P A B 

1
( ). ( ) ________

6
P A P B  
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(b) P(problem is solved) 1 (P roblem  not so lved )P 

                                                            

1 1

1 ( ' ')

1 ( )( )

1 ................

2

3

P A B

P A B

 

 
 





1

1

( ) ______

( ) ________

P A

P B





Activity -6

Rani and Joy appear in an interview for 2 vacancies in the same post.  The probability of Rani’s

selection is
1

7
 and that of Joy’s selection is 

1

5
.  What is the probability that

(a) Rani will not be selected

(b) Both of them will be selected

(c) None of them will be selected

Ans:

Let Rani’s selection be the event A & Joy’s selection be the event B.

1 1
( ) , ( )

7 5
P A P B 

(a) P(Rani will not be selected) 1( )P A

      

1 ( )

_______

6

7

P A 




(b) P(Both of them will be selected)

      ( ) ( ). ( )P A B P A P B 

       =______________

      
1

35

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(iii) P(None of them will be selected)

      

( ' ')

( ') . ( ')

. . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

P A B

P A P B



 









