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     TOPIC 1 

RELATIONS & FUNCTIONS 
(i) Domain , Co domain & Range of a relation 

LEVEL I 

1.  Domain :{ 3, 4, 5}; Range ={3, 4, 5} ; Co-domain={1, 2, 3, 4, 5} 

      2.                                                                

2. Types of relations 
LEVEL II 

1.       Sol: Not reflexive                                   

2.                                                               

                                                               

                                    

                   

                                                      

                                               

                                                            

                                          

                               

          From (i) & (ii), we get                                          

                                             

                                                   

3.               
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4.                                       

(i)               

                                 

                    

                 

                             

             

                                     

                    

                   
  

 
          

         
  

 
    

 

 
 

 

 
    

          
  

 
              

But                        

                       

5.                               

                              

                                     

                                             

                                                

 

LEVEL III 

1.                                 

       (i)                                        
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                       (ii)                                             

                                   

                         (ii)                                    

                                              

                               

                               

2.  (i)                      

                          

                         

                                                                   

                              (1) 

                       (2) 

Adding   (1)& (2)                                    

                                         

                                        

                     

                           

 

3.                                             
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Let B be the set of all the polygons related to the right angled triangle T with sides 3, 4, 

5.Therefore set B contains all polygons with three sides. 

                                                      

 

4. Sol:                     
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5.  Sol:                      

                       

                       

           

              

             

                

                    

 

                    

    Adding                                  

            

                                     

          

            

         

        

             

                       

 

6.    A is a set of triangles in a plane 
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                                          . 

                                                                         

                 

(iii)One-one , onto & inverse of a function 

LEVEL I 

1.                      
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2. Sol:                      

                         

        

                    

                                         

                        

                                                               

 

3. Sol:                  

           

            

                            

      

 

                                         

      

   
 

 
           

 

 
   

  
 

 
                  

 

 

4. Sol:       
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5. Sol:                     

        

            

           

                                        

 

6.           
   

   
                  

     
   

   
                    

                   
   

   
  

                               
   

   
  

              
   

   
     

   

   
  

   

   
  

   

   
  

 
  

 
   

       

LEVEL II 

1. .yes, f  is  one-one     

 

 

2.                           
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3.                         

                      

          c            

               a                              b 

                   a                                b              

                                              I       II                 III           IV                   V             VI 

 

 

 

 

                        

        

                

            

                             
       

  

                              
     

  

                            
    

  

                                  

                      

 

a

                                 

b

                                    

c

                                                       

a

    

b

                 

c 
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.  
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LEVEL  III 

         1.                                
    

 
     

            T.P.           

                                         

           
     

 
 

     

 
 

                        

                          

                                   

                                

                                 

 
    

 
        

    

 
 

                      
    

 
   

                      

                                    

                                
    

 
             

    

 
 

 

2.                                       
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                                  Hence proved 

3.  Sol:                                 
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4.                                               
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(iv) Composition of functions 
LEVEL I 

1.                            

                                    

                                  

                                                        

                                         
 

  
 

 
         

  

 
   

 

2.           
   

   
 

    
 

 
  

 

 
  

 

 
  

 
   

   
  

     

   
       

       
 

 
        

      
 

 
  

 
 

 
  

 
 

 
  

  
     

   
  

 
   

   

  
 

    
 

                 
 

 
   

 

    
 

LEVEL II 

 

1.  Sol:                          
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2.          
   

   
 

         
   

   
  

   

   
  

   

   
  

 
       

       
  

 

 
 

                   
 

 
      

3.                
    

    
 

                 
    

    
  

 
  

    

    
   

  
    

    
   

 
            

            
 

   

  
   

                

    

4. As   g  f (x)= f g(x)                          
   

      

5. As f(x)  =  
1

3 33 x ,                   
1

3 33 x    .    

6.                  

                                                     

(v)Binary Operations  
LEVEL I 

1. Sol:                    

                        

   

2. Sol:                        

                                 

3.  Sol:                                 
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4.  Sol:           

              

 

     

LEVEL II 

1. Sol:                                        

                

                                            

                                             

b)               

                             

                                       

                                                            

                                        

                                                            

                                                

              

                                                          

                   

                

            

                    

                 

                           

2.                                                        
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3. Sol:        
   

 
            

                          
 

 
                               

        
   

 
            

   

 
                                                                  

                               

         
   

 
 

   

 
                                            

         
   

 
    

   

 
  

 
 

      

 
     

           
   

 
  

  
   

 

 
 

      

 
    

   From I & II                   

                        

LEVEL III 

1.                                                   
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                                     . 

3.                                      

 

* 0 1 2 3 4 5 

0 0 1 2 3 4 5 

1 1 2 3 4 5 0 

2 2 3 4 5 0 1 

3 3 4 5 0 1 2 

4 4 5 0 1 2 3 

5 5 0 1 2 3 4 
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Hence 0 is the identity element 
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TOPIC 2 

INVERSE TRIGONOMETRIC  FUNCTIONS 

 

 

(i). Principal value branch Table 

LEVEL I 

1(i)Sol:         Let cos
-1

(
  

 
) =y    where y  [0, ] 

                cosy =
  

 
 

cosy =cos
 

 
 

  y =
 

 
 

Required principal value = 
 

 
   [  

 

 
       

(ii)Sol : Let sin
-1

(-
 

 
)=y  where y  [ 

 

 
 
 

 
] 

sin y=  -
 

 
 

sin y = -sin 
 

 
 

sin y =sin( 
 

 
  

    y= ( 
 

 
                       {   

 

 
   

 

 
 
 

 
 } 

 (iii)Sol: Let tan
-1

 (   ) =y where y  [ 
 

 
 
 

 
] 

tan y =     

tan y = - tan
 

 
 

tan y = tan ( 
 

 
  

 y =  
 

 
 

  Required Principal value = 
 

 
 [   

 

  
   

 

 
 
 

 
  

(iv)Sol:             Let cos
-1

( 
 

  
  =y,    y       
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cosy   =  
 

  
 

cosy =     
 

 
 

cosy = cos(  
 

 
)     

cosy =   
  

 
 

  y = 
  

 
   (  

  

 
        

 

LEVEL II 

π
3

π

3

π2

3

π
sinsin

3

π2

3

π
πsinsin

3

π2

3

π2
sinsin

3

π2
coscos.1

1

1

11


















































































 

2. 








5

π4
sinsin 1  

  Sol:             
  

 
 =             

 

 
   

             
 

 
   

 = 
 

 
          

 

 
   

 

 
 
 

 
   

 

3.         
  

 
  

   Sol:      =            
 

 
  

            =           
 

 
  

            =         
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            =           

 
 

            =   
 

 
 

            = 
  

 
 

 

  

(ii). Properties of Inverse Trigonometric Functions 

 

LEVEL I 

1. Sol:                           
 

 
   

                 
 

 
  

   

2:     3                     

  Sol:              R.H.S =                

                                 =                 sin
3 )                          

      
         

  

                                 =                 

                                 =      

                                 =                 

 

3. Find x if  
2

π
xeccos2sec 11  

 

     Sol:         
 

 
          

 

 
 

                                        
 

 
 

 

 
 

                              Or            
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LEVEL II 

 

1.   Put                

      
       

 
        

          

    
  

             =       
      

    
  

              =        
      

    
  

                    =       
      

 

    
 

 
    

 

 

      =        
   

 

 

   
 

 

            
 

 
   

 

  
    

 

 
       

2. 
36

77
tan

5

3
sin

17

8
sin 111    

Sol:        Let       

  
          

 

  
 

           =       

 
          

 

 
 

            =                 =    
  

   
 

              = 
   

   
=  

  

  
 

              =   
 

   
  

  

  
 

            =
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     =

 

  
 

 

 

  
 

  
 
 

 

  
     

     
   

  

  
 

          
  

  
 

     
 

  
      

 

 
      

  

  
 

3. 
4

π

8

1
tan

7

1
tan

5

1
tan

3

1
tan 1111  

. 

.  
8

1
tan

7

1
tan

5

1
tan

3

1
tan... 1111  SHL

 

      
 

 
      

 

 
      

 

 
      

 

 
 

      

 

 
 

 

 

  
 

  
   

 

 

      

 

 
 

 

 

  
 

  
   

 

  

      

 

  

    
 

  

      

  

  

  
 

    

      

 

  
  

  

      

  

  
  

    

      
 

  
      

  

   
 

      

 

  
 

  

  

  
 

  
   

  

  

 

         

   
            =   

 

 
 

 


























































































7

1
tan

4

3

1
tan

7

1
tan

4

1
1

2

1
2

tan

7

1
tan

2

1
tan2.S.H.L.4

11

11

11
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
















































































17

31
tan

21

17
21

31

tan

7

1

3

4
1

7

1

3

4

tan

7

1
tan

3

4
tan

1

1

1

11

 

  

 

LEVEL III 

 

1. 



























4
,0,

2sin1sin1

sin1sin1
cot 1 

x
x

xx

xx
 

 Sol:      L.H.S   =       
               

               
  

                         =       
        

 

 
               

 

 
   

       
 

 
            

 

 
   

  

                         =       
      

 

 
 

 

 
        

 

 
 

 

 
 

      
 

 
 

 

 
        

 

 
 

 

 
 
 

                         =       
       

 

 
 

 

 
 

       
 

 
 

 

 
 
  

                        =           
 

 
 

 

 
 

 

 
   

                         =           
 

 
 

 

 
   

                              =          
 

 
    =

 

 
  =R.H.S

 

2. xcos
2

1

4x1x1

x1x1
tan 11  





















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Sol:        
         

         
  

      Put         

     =       
                 

                 
  

      =       
             

             
  

      =      
      

      
             

 

 
     

      = 
 

 
    

 

 
 

 

 
             

   

 

3. 4/πx3tanx2tan 11  
 

 Sol:                       
 

 
 

       
     

       
 

 

 
 

       
  

     
 

 

 
 

  
  

     
    

 

 
 

          

            

                    

                                                  

                                             
 

 
              

        
 

 
 

 

4. Solve    
31

8
tan1xtan1xtan 111    
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   Sol:                                   

  
 

       
           

             
       

 

  
 

        
  

        
       

 

  
 

        
  

   
       

 

  
   

  

   
 

 

  
 

 

  
 

  
 

 

  
             

  

 
 

 

 

5. 
4

π

2x

1x
tan

2x

1x
tan 11 








 
 

Sol:             

   
         

   
 

 

 
 

      
   

   
 

   

   

  
   

   
 
   

   

  
 

 
                              

    
  

  


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TOPIC -3 

MATRICES & DETERMINANTS 

(i).  Order, Addition, Multiplication and transpose of matrices: 
LEVEL  I 

1.      The possible orders:               

2.          

 
 
 
 
  

 

 
 

 
 

 
 

  
 
 
 
 

 

3.      
     
    

  

4.    The order of   AB is         and  BA is         

 

 

LEVEL  II 

              1. We have    A =   
 

  
 

 ,  B =        

AT  =      BT = 
  
 
 

  

AisoAB  = 
 

  
 

       and    BT AT  =    
  
 
 

        

       =   
    
     

    
                                    =  

     
    
    

  

 

 

 (AB)T =    
     
    
    

 Hence  verified  (AB)T =  BTAT 

3.     If B is skew symmetric matrix,        

     Now                                       

               

                    

          

      4.    Hence  the matrix (ABA
T
)  is  skew symmetric.   
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                                                                        LEVEL III 

.   

1.       
   
   
    

  
   
   
    

      
    
    
     

  

 

        
   
   
    

    
   
   
    

  

 

     
   
   
   

    
   
   
   

  

 

           
    
    
     

   
   
   
    

   
   
   
   

    
     

      
    

  

 

2.   We have     
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3. Step1:               

   

  
    

  
  

  

                 Thus result is true for   n = 1 

   Step 2:  Assume the result is true for   n = m, where       

i.e.             

   

  
  

   Step 3:                              

   

  
  

  
  

  

 

           
         

   
  

  

i.e. the result is true for   n = m+1, whenever it is true for n = m 

Hence it is true for every value of n , by principle of mathematical induction. 

 

(ii) Cofactors &Adjoint of a matrix 
LEVEL  I 

1. The co-factor of  a12      is                 

2.                          
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LEVEL  II 

 

1.            
  

    
           

    
  

            

 

         
  

    
  

    
  

   
  
  

            
    
  

  
  

    
   

  
  

  

            
  
  

                      
  
  

  

2.            
   
   
   

          
          
      
       

         

 

             
   
   
   

  
          
      
       

    
     
     
     

  

 

             
          
      
       

  
   
   
   

    
     
     
     

  

                
     
     
     

                         
    
    
    

   

 

(iii)Inverse of a Matrix & Applications 
 

LEVEL  I 

1.           
  
   

           

 

       
    
   

   

    
    

   
   

 

   
 
    
   

  
 

  
  

 

2.                                            

3.                   
    
   

                              

                               

 

  LEVEL  II 

1.     
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(ii)To find    :                           

                            

                                    

              

                  
 

  
               

 

  
 
  
  

  

LEVEL  III 

1. Let    
   

    
     

     
  
  
  

     
 
 
 
  

    Let                               

   As we know,           
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2.      . x + 2y - 3z  = - 4 ,  2x + 3y + 2z = 2,  3x - 3y – 4z  = 11   

    
    
   
     

      
 
 
 
      

  
 
  

  

       
    
   
     

              

         
       
    
      

 

 

   
      
     

      
  

      
 

   
(        =

 

  
 
      
     

      
  

        

   
 
 
 
   

 

  
 
      
     

      
  

  
 
  

   
 

  
 
         
         
       

  

   
 
 
 
  

 

  
 

   
    
  

    
 

  
 

                

3.  Given          
    
   
   

     
    

     
    

  

     
                
                   
                

   
   
   
   

  

       
   
   
   

     

                                  
 

 
            

 

 
   

Now given system,                                                
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4.  Put 
 

 
   

 

 
   

 

 
                       

                

                   

Let     
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     5.    We know that A = IA      
    

    
    

    
   
   
   

  

 

  

 

                   
    

    

    

    
   

   

   

   

                    
    

    

    

    
   

   

   

   

                    
    

   

    

    
   

   

   

   

                     
    

   

   

    
   

   

   

   

 

                    
   

   

   

    
   

   

   

   

       
   

   

   

  

 

(iv)To Find The Difference Between                 
 

1.                                                       

2.             

3.                   

4. The given matrix  is a singular matrix    if 
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LEVEL  II 

 

1                                                    

                     

       2.                                      

LEVEL  III 

1.      
  
  

               

                                        

2.                                                     

 

 

 

(v).Properties of  Determinants 
LEVEL  I 

      1.  
   
  

     
   
  

  

 

                  

                

2.                             

                                 

                      

                    

 

LEVEL II 

1. Sol:               

  
       
     
     

  

         Taking -2 common from R1 

     
   
     
     

  

Operate                   
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                                                      Hence Proved 

2.           Solu.  Operate                     

        
           

          
                            

  

                                             

             
     
    
          

  

Operate               

             
     
    
         

  

                  

                                     

 3.        

        

        

        

   
    
    

    

      

      

      

      

  

                                                     
    

    

    

          
    

    

    

  

                                                           
    

    

    

  

                                  

                                              =              
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LEVEL  III 

1. (a)   
         
         
         

    =  0 

                                     

    
            
         
         

       

                                      

          
   

         
         

       

                                             

            
   

      
      

       

                               

                          

             

 

 

b.  
     

     
     

    =  0 
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2.      
   
   
   

  

          
               

   
   

                        

                 
   
   
   

                            

                 
   
       
       

                                

                                                             

                                        

                              
 
     

 

          
 
 

             
 
      

          

 

                                    

 

3. Solu.   L.H.S = Operate    
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4. L.H.S               

  
               

         
         

  

Taking (                      
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=               

   

  5.                              

  
 

   
 

              

              

              

  

Taking     common from    

 
   

   
 
           
           
           

  

Taking     common from    

=     
        
        
        

  

         

=    
              
               
              

  

Taking          ) common from C1 

=                 
       
       
       

  

Two columns are identical in value of determinant is 0 

                     

6.       Multiply                       
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Taking       common from C1,C2, C3 

  
   

   
 

             
             
             

  

            

  
                        

             
             

  

Taking            as common from    

            
   

             
             

  

                  

            
   

               
                   

  

                  

                                  

             

7.      

     
2

    

       
2

  

         
2
    =  2abc( a + b + c)

3 

Solu:                 

     
2

    

       
2

  

         
2
  

    
 

 

     
2

 
  

 
     

2

 
 

  
     

2

 

 

 
                                       

 
   

   
 

     
2     

       
2   

         
2
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2  2    

      
2  2   

        2         2      
2

                                 

 

        2  
        

        

               
2
                              

        2  
        

        

      2  

                       

          
          

          

     

                                   

                     
                  

8. If p, q, r are not in G.P and 0rp2pthatshow,0

0rqqp

q

r

q

r
1

p

q

p

q
1

2 















. 

 

              Apply              

 
 

 
 

 

 

 

 
 

 

 

 
 

 
  

 

 

         

    

Taking(
 

 
 

 

 
  common fromR1 
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9.  L.H.S:      Operate                      

  
                        

         
         

  

Taking (a+b+c) common from R1 

          
   

         
         

  

                  

          
   

         
         

  

       Expand with R1 

                                 

                                                 

                                         

                                     

                               

    Given       Either            
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TOPIC 4 

CONTINUITY AND DIFFRENTIABILITY 

LEVEL I 

2.Continuity  
 

1:-      = x2+5 

L.H.L.                         
 1x

lim f(x) =       
   

          

                                                                       
   

             

     
         

          

                                                                  = 6 

R.H.L                                    
 1x

lim f(x) =       
   

          

                                                                       
   

             

     
         

          

                 
 1x

lim f(x) = 
 1x

lim f(x) = 6                                                        

       =  6 

L.H.L. = R.H.L. =       

                                   

 

 

2.      = 
 

   
 

 Not continuous because x    

   

 

3.     = 4x         

 It is continuous,                                



47 
 

LEVEL II. 

 

2..    is continuous at x=2 

                     

 L.H.L. =k  = 4k 

 R.H.L.  = 3 

 (2) = 4k 

4k=  3 

    
 

 
 

    

Q3 Sol.  

  

 (x) = 
             

                 
 is continuous at x=3. 

 

           

       
   

          

 

       
   

                 

                              
 

 
 

 

4. If  4.   ) =  
     

 
    

             
 

0h
lim


 

  At    x=0   L.H.L = 
0h

lim
     

 
 

                 =  
0h

lim


  
         

   
  

              =  3
0h

lim


 
      

   
  

            =  3 

R.H.L.  = 
0h

lim
     

 
 

0h
lim

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f(0)      = 1 

L.H.L.=  R.H.L.        

                          

 

LEVEL III 

1.       
       

             

              
  

Sol:     Given                        

                 =
0x

lim


          

                =
0x

lim


     
       

       

               =
0x

lim


       

          
0x

lim


 
      

  
 
 

       

 

 

2. Solu..                                 
0x

lim


          

         
   

        
   

2 3sin

3 2sin

x x

x x




 

   
    

 

   
    

 

   

 

        

 
  
 

  
        

      
           

 

                       
 

         

      
              

 
 
  
 

  
 

 

     Given that                            
 

 
 

                         
 

 
  

L.H.L  =     
 

 
  

   

        
  

 

 
  

   

                      

                 
 

 

   
 

 

 
 

L.H.L  =     
 

 
  

   

          
 

 
  

   

         

       
       

         
 

 
   

     
 

 
     

 

       
         

      
=   

   

         

 

    
    

   

         

 

    
  

 

   =
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4.        f(x)=

sin cos
, 0

, 0.

x x x
when x

x

k when x





   

 

        L.H.L  =                
   

    

 
         

   

    

 
            

L.H.L                    =                
   

    

 
            

       

                                    

                              

3.Differentiation 
LEVEL I 

              
 

        

As       
 

 
     

 
     

 

  
      

                            
 

      
 

  
   

 

      
 

  
 

     is not defined at x = 1 ,therefore f(x) is not diff. at x = 1. 

2:            

    
 

Sol: Put        

        
     

       
              

               

                 Differentiate w.r.t   

  
  

  
 

 

    
 

3       
           

        
 

Sol:             Taking log on both sides 
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   Differentiate w.r.t   

 
 

 

  

  
 

 

 
 

 

     
 

  

      
 

    

          
  

 
  

  
 

 

 
 

           

        
 

 

     
 

  

      
 

    

          
  

 

 

LEVEL II 

 

1.               

      Sol            :                       

    
    

  
               

 

  
         

                                 
 

 
 

       

 2:           
       

 
  

         Sol:    Put         

         
          

    
        

      

    
  

          
      

    
        

      

 

    
 

 
    

 

 

  

              
 

 
    

 

 
  

 

 
              

                              

  

  
 

 

       
 

 

3. Sol:  
  

  
                        

       Again Differentiate w.r.t   

   

   
                                                          

                                                        

                
  

  
 
   

   
    we get, 
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On solving eq we get, 

                                  = 0 =R.H.S 

                        Hence proved 

 

4:   
   

   
 

   Differentiate w.r.t  t 

  

  
 

           

      
 

  

      
 

  
    

   
 

                   Differentiate w.r.t  t 

  

  
 

             

      
 

        

      
 

   
  

  
 

  

  
  

  

  

  
  

  
  

  

        
 

 

      
…………. i  

                         

        
   

   
 

 

  
 

 

      
  

 

  
 

 

      
  

  

  
 

                         
       

         
  

      

       
 

                      

                     
 

  
 

   

     
 

  

 

LEVEL III 

 

 

1.Find1:         
           

           
  

Sol: Put          
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Differentiate w.r.t     

  

  
   

      

     
 

  

     
 

             
               

               
  

 

                 

 
 
 
         

 

 
            

 

 
   

        
 

 
            

 

 
   

 
 
 
 

 

 

                     

 
 
 
         

 

 
 

 

 
          

 

 
 

 

 
 

        
 

 
 

 

 
          

 

 
 

 

 
 
 
 
 
 

 

 

                 
     

 

 
 

 

 
       

 

 
 

 

 
 

     
 

 
 

 

 
       

 

 
 

 

 
 
  

                 
       

 

 
 

 

 
 

       
 

 
 

 

 
 
  

                      
 

 
  

 

 
 

 

 
    

                      
 

 
 

 

 
               

 

 
   

 

 
 

Differentiate w.r.t     

  

  
  

 

 
 

 3:          
       

       
  

Sol: Differentiate w.r.t    
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= 
                                               

  
 
                  

 
  

 
                       

 
 

 

= 
                                 

                                                
 

= 
                                

                                
 

=
           

                    
 

         
 

               
 

     = 
       

       
 

 4.  Sol:       
 

   
                             

 

   
        

      

      
 

   
 

     

        
 

     

        
  

              
 

   
 

       

           
 

               

       
  

 

= 
 

    
 
                                   

      
 
      

    
  

   
         

              

= 
 

   

          

             
 

 
 
    

      

= 
 

 
 
         

      
 

           

 

4.Logrithmic Differentiation  

LEVEL I 

Q1. Sol:              

     =
 

    
 

 

  
        

 

    
 

 

     
 

Q2Sol:                
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LEVEL II. 

Q1 Sol:                       
On differentiating we get, 

 

        
     

      
 

 

       
 

 

  
          

        
   

      
 

 

       
 

  

      
    

 

                 
 

Q2 Sol:               

                             

  

  
               

 

  
         

                         
 

 
 

       
dy

dx
                  

                     

                      

            
       

    
           

        

    
   

 

                                  

                                     
               

               
 

      

 

LEVEL III
 

Q1.If 
x

y

dx

dy
thatprove,)yx(y.x qpqp  

 
  Sol:                            

                          

            On differentiating 
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Q2 Sol:              
    

    
 Let u =            v = 

    

    
 

   Taking log 

                   

Differentiating we get, 

 

 

  

  
                

    

    
 

 

 
 

  

  
            

    

     
                

Taking   
    

    
 

   
                 

       
 

   

       
 

 

                     
    

     
                

  

       
 

 

Q3 Sol:         

  Taking log, we get 

                      

  
 

      
 

    
           

 

 
 

         
 

        

         
 

    

        
 

 

5 Parametric Differentiation 

LEVEL-II 

    Q1Sol             

  Differentiating we get, 

         

Again Differentiating we get, 

=            
 

  
                           

Q2 Sol. x = 






 
 sinayand

2
tanlogcosa  
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   Q 3 Sol. x = tan 
 

 
                   

 
 

    
 

 

 
   

 

    
 

 

 
                

                   

                      

 

6. Second order derivatives 

LEVEL-II 

Q1 Sol.If y = a cos (log x) + b sin(log x)  

On differentiating we get, 

   
            

 
 

           

 
                              

On differentiating we get 

        
            

 
 

          

 
               

               

 

Q2 Sol.  y=(sin
-1

 x)
2    
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     On differentiating we get, 

    
 

     
             

    On differentiating we get, 

          
   

      
                      

 

Q3 Sol.        +        = c
2     

for some c>0. 

        +        = c
2     

 

Differentiating w.r.t. x we get                                  

    On differentiating again we get, 

                   

    

3/2
2

2

2

1

 d y

dx

dy

dx

   
  
   

is constant independent of x.

 

 

7. Mean Value Theorem 

LEVEL-II 

1.It is given that for the function f(x)=x
3 
- 6x

2 
+ px + q on[1,3]  ,  Rolle’s theorem holds with  

c=2+
1

3
. Find the values p and q. 

 

Sol:                  

                                                 

                         

As     Rolle’s theorem holds           
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2                     

   :    Since         is everywhere continous & differentiable 

                                                                    

          Also                            

           

       Thus                                                                  

       Now we have to show that           

          s.t                 

           

        

          
 

 
 

  
 

 
                             

 

3.  f(x) =           in the interval [2,4] 

                                                             

        Also                  

      Thus                                                                     

       Now we have to show that           

          s.t                   
         

   
 

As            
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TOPIC 5 

APPLICATIONS OF DERIVATIVES 

1. Rate of change 

LEVEL –I 

 

   

   33

3
3

3x2π
8

27
2.3x23.π

16

9

dx

dV

3x2π
16

9
3x2

4

3
π

3

4
V

3x2
4

3
r)3x2(

2

3
Diameter.1















 

 

utemin/cm6488
dt

dA

x42
dt

dx
.x2

dt

dA
xA

utemin/cm4
dt

dx

square a of side  thebeLet x .2

2

8x

2












 

sec/cm4.4

sec/cm7.0
7

22
2

dt

dr
π2

dr

dC

rπ2C

sec/cm7.0
dt

dr
.3









 

LEVEL –II 

 .4,2isintpoquiredRe

2x,4y
dt

dx

dt

dy
8y2

dt

dx
8

dt

dy
y2x8y.1 2













 

2. LetCD be the position of the man at any time t            A      

AB be the pole and OD represents    

    6 m   C 

            2m 

 

                                                                  B          x                y         O 
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hr/km3
dt

dy

x
2

1

dt

dx

2

1

dt

dy

x
2

1
y

yx

y

6

2

yx

y

AB

CD













 

sec/cm 8 of rate at the decreasing is Area

sec/cm82836
dt

dA

y5.3x3
dt

dx
y

dt

dy
x

dt

dA

xyA

sec/cm3
dt

dy
sec,/cm5.3

dt

dx
.3

2

2

8y

12x
















 

 

LEVEL  III 

  

























4

31
,4,11,4aresintPo

3

31
,11y

4x16x

dt

dx
8

dt

dy

dt

dx
x3

dt

dx
86

dt

dx
x3

dt

dy
6,2xy6.1

2

2

23



 

        

sec/cm
π45

4

dt

dh

dt

dh
hπ

4

1

dt

dV

hπ
12

1
hrπ

3

1
V

2

h
r

10

r

20

h

20h,10rsec,/cm5
dt

dV
.2

15h

2

32

3














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π10

1

dt

dh

dt

dh

π100

10

dt

dh
π100

dt

dV

hπ100hrπV

sec/ml10
dt

dV
,cm50h,cm10r.3

2









 

2. Increasing & decreasing functions       
LEVEL  I 

  x062x3

18x12x3)x(f5x18x6x)x(f.1

2

223




 

1) , (0in  decreasingnor  increasingneither  isFunction 

is)x(f0)x(f1x
2

1

is)x(f0)x(f
2

1
x0

2

1
x0)x(f

1x2)x(f1xx)x(f.2 2









 











is)x(f0)x(f,πx
4

π7
For

is)x(f0)x(f,
4

π7
x

4

π3
For

is)x(f0)x(f,
4

π3
x0For

4

π7
,

4

π3
x

1xtan0xsinxcos)x(f.3

 

 

LEVEL II 





is)x(f0)x(f,πx0For

xsin)x(f,xcos)x(f.1

 

)2/π,o(ingsindecreastrictlyis
x

xsin
)x(f

0xand)2/π,o(x,0xsinxcosxas

0
x

xsinxcosx
)x(f.2

2

2









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 

  ),e(inande,0inis)x(f

ex0xlog10
x

xlog1
xf.3

2








 

 

 

LEVEL III 

0,1/2) (  U1/2)- , - (inand)  , ½ (  U0) , ½ (-inisf(x)

0(x)f),  , ½ (xForxFor

0,(x)f0,1/2) (xFor

0(x)f, 0) , ½ (-xFor

0,(x)f1/2),- , - (xFor

0x,
2

1
x1x40

x

1
x4)x(f.1 2













 

 

 

 

 

 

 






































2

π
,0inisfunctionHence

2

22

θcosupondepends
dx

dy
ofsign

θpositiveis
θcos2

θcos4θcos

θcos2

θcos4θcos
1

θcos2

1θcos2
4

θd

dy
.2

 

3. Tangents &Normals 
LEVEL-I 

 

  08y3x2x
3

1
2yand

08y3x2x
3

1
2yisnormalofEquation

2yx

yx
3

1

x3

y

3

1
lineofSlope

x3

y
normalofSlope

y

x3

dx

dy
8yx3.1 22














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)0,0(isintpo

0y,0xxx2

x2
dx

dy
xy.2 2







 

 4,1and)0,1(aresintPo

4,0yand1x

0
2y

x1
0

dx

dy
axisxtoparallelisTangent

2y

x1

dx

dy

0
dx

dy
42

dx

dy
y2x201y4x2yx.3 22


















 

 

LEVEL-II 

 

0am2am3my3x2.e.i

amx
m3

2
amyisnormalofEquation

m
3

2
)amam(atnormalofSlope

m
2

3
)amam(atgenttanofSlope

ay2

x3

dx

dy
xay.1

24

23

32

32

2
32











 

 

 

 
 

 

 

   

   27,3and45,3aresintPo

27,45yand3x3and2From

3.............18x3x2y

18x3x2yonliesy,xAlso

2.......).........3x4(xy

0,0throughpassesit

xx)3x4(yy

isgenttanofequationand3x4isintpothisatSlope

y,xbeintpotheLet

3x4
dx

dy

)1...(..........18x3x2y.2

11

1
2

11

2
11

111

111

1

11

2



















  
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 6,2)18,2(aresintPo

6,18y2x
2x3

1

14

1

14

1
islineofSlope

2x3

1
isnormalofSlope

2x3
dx

dy
6x2xy.3

2

2

23















 

LEVEL- III 

0103y40x80
80

73
x2

4

3
yisgenttanofEquation

4

3
,

80

73
isintPo

4

3
y,

80

73
x2

3x52

5

2islineofSlope

3x52

5

dx

dy
23x5y.1





























 

orthogonalarecurves

axisxtoparallelisgenttan

).0,0(at.0
1y

x

dx

dy
0

dx

dy
2

dx

dy
y2x2,x.t.r.w)ii(atingDifferenti

axisytoparallelisgenttan

)0,0(at
y

x1

dx

dy
02

dx

dy
y2x2,x.t.r.w)i(atingDifferenti

yxgetwe)ii......(..........0y2yxand

)i.....(..........0x2yxSolving.2

22

22






















 

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

y

dx

dy
0y

dx

dy
xx.t.r.watingDifferenti
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)i(..........
y

x

a

b

dx

dy
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b
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a

x2
x.t.r.watingDifferenti

1
b

y

a

x
.3

2

2

2

22

2

2

2

2









 



65 
 

22

2

2

ab1
x

y

y

x

a

b

1slopesofproductlyorthogonalcutcurvesSince





 

 

4. Approximations   
LEVEL-I 

1 Sol:         

                     

                            

            To find        
  

  
                                   

    
 

   
           

 

   
           

From (i)                     

 

Q2 Sol:       
 

  

    Let      
 

            

       
 

    

     
 

             

           
  

  
     

      
 

  
 

 

      
 

     
 

 

     
 

    
 

 

  
       

    From (i)      
 

                

  Q3 Sol:          
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To find        
  

  
       

 
 

   
          

     

      
 

      

   
  

 

 


 

   
         

                          

5 Maxima & Minima   
LEVEL  I 

 

5. is max value and 1 is f(x) of Min value  

5xsin231

23xsin23232xsin221xsin1

xsin23xf.1










 

 valuemin.nor  max.neither  has f(x) Hence

rootsrealnohas01x2x3)x(f

1x2x3)x(f1xxx)x(f.2

2

223





 

12,12 are numbers required hence and12y 12,  when x maximum is P  

12y,12xwhen02
dx

Pd

12x0
dx

dP

x224
dx

dP
xx24)x24(xP

xyPand24yxLet.3

2

2

2











 

 

LEVEL II 

2

h
y,

2

h
x0x2h0

dx

dA
.minor.maxFor

xh

x2h

2

1
xh

xh2

)x2(x

2

1

dx

dA

xhx
2

1
xy

2

1
Area

hyxtrianglerightIn.1

22

22

22
22

22

22

222














































 

 



67 
 

 

   
 

 

issosceles is ngle when triamaximum is Area 

02

hx2
x

0)x(x4

2

1

x2h

x2hxxhx4

2

1

xh

xh2

x2
x2h)x4.(xh

2

1

dx

Ad

22

3

2

2/322

2222

22

22

2222

2

2


















 


















































 

 

π4

112

π4

π28
28partotherand

π4

π28
xwhenminisA

0
8

1

π2

1

dx

Ad

π4

π28
x

8

x28

π2

x
0

dx

dA
.minor.maxFor

8

x28

π2

x

dx

dA

4

x28

π4

x
AareaTotal

4

x28
squaretheofArea

4

x28
squaretheofSide

π4

x

π2

x
πcircleofArea

π2

x
rxrπ2

square a into made bex-28 that and circle a into made beunit Let x 

x28pieceother

 x piece oneLet .2

2

2

22

2

22




























 









 





















 

3.    Let r units be the radius of the semicircle and h units be the side AD of the rectangle  

ABCD.Since the perimeter is 10 , 

  2h +2r +    = 10 

   = 10- 2r –     
 

 
             

Area= 2rh+
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(-a , 0)A 

 

 

=2r 
 

 
             

 

 
    

=10r – 2   -
 

 
    

  

  
 = 10-4r-   

            
  

  
   

 10-4r-   = 0 

r (4+ )=10 

r=
  

     
 

     

   =  - 4-   =- (   ) <0 

  A has local maximum when r=
  

      
 

 Length = 2r = 
  

     
m 

h=
  

   
          

  

     
 =

  

     
 

 

 

LEVEL III 

 

 

1.  

D 
r 

C 

A B 2r 

B(x , y) 

O 

L 



69 
 

     

   

     

units.sqab
4

33

2

a
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0
dx
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a
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2
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1
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b
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a

b
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a

b
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2

1
A
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b

y

a

x
beellipseLet.1
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2

2
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2

2
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
























































 

2.                                                                           

S.A of box=                                

S.A of box = Area of cardboard 

          

          

  
     

  
       

Volume of box=     

V=       
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3. Perimeter of window =12cm 

                   b                                 b 

            

         

  
     

 
 

      

 
                  bb   

                    
  

 
           

  

 
             l    l      l 

         =       
  

 
      

         

 
    

        

 
 

  

  
   

        

 
   

       

 
         b 
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TOPIC-6 

INDEFINITE & DEFINITE INTEGRALS 

 

(i) Integration by substitution 

LEVEL I 

Q1.

 dx
x

)x(logsec2

 

 

Sol.           
 

 
      

                  

=  tan(logx) + C 

 

Q2. 




dx
x1

e
2

x1tanm

  

Sol: put m         
  

     
  

 
 

  = 
 

 
            

=            

   




dx

x1

e

2

x1sin

 

Sol. Put          
  

     
    

  =                      

LEVEL II 

Q1. 
  

    
  

  

        
 

Sol. Put       
  

  
     

    =  
   

   
             

    = 2 log(1+      

Q2.  
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Sol.  
  

         
  put                

   
  

   
 

  
  

           
 

  
  

       
 

 

 
          

 

 
          

    
  

    
 

                           
  

  
 

  

   
 

  
  

      
    

 

 
 

 

   
    

                 

     
 

   
          

    

  
    

LEVEL III 

Q1. 
     

        
   

Sol.  
      

             
 

  

    

    
  

             
 

  
  

          
 

   
     

     
   

                      

=  
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Q2.  
    

          
   

Sol.  
    

    
 

    
     

   

  
      

       
 

                      

  
   

    
                           

Q3.  
  

         
 

Sol. Multiplying Nr. & Dr. both by              

  
     

    
    

          

    
   

  
              

    
   

                        

  
      

 
     

 

 
   dt =     

  

 
   

 

=          
     

 
 + C 

(ii) Application of trigonometric function in integrals 

LEVEL I 

Q1.         

Sol.                          
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Q2.    
 
  dx 

Sol. 
         

 
        [         

       

 
] 

=  
 

 
 

     

 
     

 

 
  

     

  
   

Q3.                   

Sol. =
 

 
                     

 =
 

 
                      

 
 

 
              

 

 
          

 
 

 
               

 

 
           

 
 

 
                 

 

 
              

 
 

 
 
     

 
 

     

 
  +

     

 
    

 

LEVEL II 

Q1.              

Sol. =                    

                            

       
  

 
   

 
     

 
   

Q2. 
     

    
   

Sol.   
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=              

                  

                  

 
 

 
              

LEVEL III 

Q1.         

Sol.               

                   

                       

                           

   
  

 
 

 

 
     

      
     

 
 

 

 
        

Q2.            dx 

Sol.                       
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(iii) Integration using standard results 

LEVEL I 

Q1. 
  

      
 

Sol.  
 

 
 

  

    
 

 

 

 
 

 
 

  

     
 

 
 
 
 

 
 

 
           

 

 
 
 

    

Q2. 
  

        
 

Sol.                              

           

.  
  

          
 

 
      

   

 
    

Q3.  
  

          
 

Sol. .                   
 

 
  

  

 
  

          
 

 
 

 

 
 

  

 
 

 

 
  

      
 

 
 
 

     

  
  

     
 

 
 
 

    
 

 

 
 

  

   
 

 
 
 

   

 

=
 

 
      

     

 
 =

 

 
      

    

 
    

LEVEL II 

Q1. 
   

       
 

Sol. Put                       
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Q2  
       

             
 

Sol. Put                   

  
  

       
 

                  

  
  

        
               

                 

Q3. 
  

        
 

Sol.         =           

                        

  
  

          
       

   

 
    

LEVEL III 

Q1. 
  

        
   

Sol.                 
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Now,                           
 

 
   

 

 
     

      
 

 
 
 

  
  

 
 

 

  
  

 
 

 

    
 

 
 
 

 

= 
  

  
  

 
 
 

    
 

 
 
 

       
  

 

 

  

 

 +c        
    

  
    

       
     

  
    

Q2  
      

      
   

Sol.  
         

      
   

=    
  

      
    

     
      

      
    

     
    

      
 

 

      
    

               
 

 
 

 

 
 

 

 
      

 

 
    

  

 
 

 

 

     
    

      
 

 

   
 

 
    

  

 
 
     

               
 

  
      

    

  
    

Q3  
   

        
 

Sol. Let      
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  -

 

   
 

  

    
 

 
 
 
  

 

 
 
 
 

= 6x5x
2

5
xlog

2

1
6x5x 22  +C 

Q4   
   

   
   

Sol.   
   

   
 

   

   
    

   

     
  =  

  

     
 

 

 
 

     

     
   

                

Q5 
    

           
   

Sol.                    

          
 

  
          +B =          

                 

           

   
    

           
    

          

         
   

   
      

         
      

  

         
 

I=3   +34     …………………… 1  
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 Put                         

  
  

  
       =              

    
  

         
 

            
 

 
 
 

  
 

 
 

 

 

= 
  

    
 

 
 
 
  

 

 
 
 
        

 

 
               

(1)   =6                   
 

 
               

(iv) Integration using Partial Fraction 

LEVEL I 

Q1.  
    

          
   

       
    

          
 

 

     
 

 

     
 

                   =             

               

   
 

 
    

 

 
 

 
    

          
   

 

 
 

  

     
 

 

 
 

  

     
 

 
 

 
         

 

 
           

    
  

               
   

Sol.    
  

               
 

 

     
 

 

     
 

 

     
 

              +                        
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Q3 
    

           
   

Sol.
    

           
 

 

     
 

 

      
 

 

     
 

                                 

                              

   
  

 
     

 

 
     

  

 
 

 
    

           
   

  

 
 

  

     
 

 

 
 

  

      
 

  

 
 

  

     
 

  =
  

 
         

 

 
 

 

   
  

  

 
           

LEVEL II 

Q1. 
       

          
  = 

Sol. Let  
       

          
= 1+

    

       
 

  
       

          
        

    

       
    

     
    

       
 dx  ……………. 1  

       

Where      
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  =
 

 
   =

  

 
 

     

 

 
          

  

 

       
   

 
 

 
   +

  

 
 

  

       
 

 

 
  

  

 
 

  

   
 

 
 
 
  

 

 
 
  

C
1x

2x
log

2

27
x

2

5

C

2

1

2

3
x

2

1

2

3
x

log
2

27
x

2

5















 

 

Q2. 
      

       
   

Sol. Let
      

       
 

 

 
 

 

   
 

   
 

                    

                          

                   

   
 

 
   

 

 
    

 

 
 

  
      

       
   

 

 
 

  

 
 

 

 
 

  

  
 

 

 
 

  

   
 

 
 

 
     

 

  
 

 

 
           

Q3.  
    

           
dx 
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Sol.   
    

           
 

 

   
 

 

      
 

 

   
 

                                

                                   

                               

                                 

   
 

 
   

 

 
   

 

 
 

  
    

           
   

 

 
 

  

   
 

 

 
 

  

      
 

 

 
 

  

   
 

  
 

 
         

 

      
 

 

 
           

LEVEL III 

Q1.  
 

           
   

Sol.   
 

           
 

 

   
 

    

      
 

                      

                         

                          

              

 
 

           
   

 

   
 

      

      
 

  
 

   
dx - 

  

 
 

    

      
     

  

      
 

=         
  

 
            

 

 
      

 

 
    

=         
  

 
                  

 

 
    

Q2.  
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Sol. 
  

          
  

  

              
  

  

             
 

  
      

              
= 

      

                  
= 

      

                         
 

                       

  
      

                         
  

    

                
 

= 
  

                
 

   
  

                
 

 

     
 

 

     
 

 

      
 

                                         

                                

                           

   
 

 
   

 

 
   

  

 
 

 
  

                
 

 

 
 

  

   
 

 

 
 

  

   
 

 

 
 

  

    
 

 
 

 
         

 

 
         

 

 

         

 
+C 

 
 

 
         

 

 
         

 

 
         +C 

 
 

 
            

 

 
            

 

 
            +C 

Q3. 
  

     

Sol. I= 
  

      
  

             
 

   
 

             
 

 

   
 

    

        
 

    (      )+(           

1=                         
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(v) Integration by Parts 

LEVEL I 

 

Q1.          

Sol.                            

                                                    

Q2.         

Sol.                            
 

 
     

                                  

                                   

Q3                    

Sol. Since                            

Here,              
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LEVEL II 

Q1.           

Sol.                                
 

     
     

          
 

 
 

 

     
          

          
 

 
          

                 

Q2.            

Sol.            

Put                             

                             

                  
     

 
    

     

 
   

    
     

 
 

 

  
                 

    
     

 
 

 

 
        

 

  
         

    
     

 
 

 

 
     

 

  
        

   
     

 
 

 

 
         

 

  
                 

=  
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Q3 
       

     
   

Sol.                                

  
       

     
    

            

    
          

                       

               

                  

Q4        
    

        

Sol.                      

        
       

       
        =                   

                               

                      

Q5.     xdx 

Sol. I=      xdx=               

                            

                       

                           

                x dx+        
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2I=                  
 

 
 

 

 
     

I=
 

 
                  

 

 
 

 

 
      

LEVEL III 

Q1.             

Sol.                        

I=                           

                                 

                  

                  

   
 

 
                  

Q2         

      
   

Sol.        

      
             

      
  =    

 

   
 

 

      
    

 
  

   
           [                           ] 

 

Q3 
    

         
   

Sol.  
    

         
    

          

         
     

 

      
 

 

         
    

     =  
  

      
 

  

         
  

 
 

      
    

  

         
 
 

 
      

  

         
 

    =
 

      
  

  

         
  

  

         
   

 

      
   

Q4.   
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Sol.  
       

       
        

    

      
 

           

      
    

                      

                       

                             

          

Q5            

Sol. Let I =             

      
   

 
           

   

 
   

       
   

 
 

 

 
            

       
   

 
 

 

 
 sin3x 

   

 
        

   

 
    

       
   

 
 

 

 
         

 

 
I 

  
 

 
I=     

   

 
 

 

 
         

  

 
       

   

 
 

 

 
         

  
 

  
      

   

 
 

 

 
            

 
 

  
                     

(vi) Some Special Integrals 

LEVEL I 

Q1.         

Sol.         
 

 
     +
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Q2.       dx 

Sol. 2   
 

 
 
 

      

=2[
 

 
  

 

 
 
 

    
 
 

 
 
 

 
      

 

   
     

    
 

 
 
 

    
 

 
          

LEVEL II 

 

Q1.            

Sol.                         

            
 
 

                          
 
dx 

 
     

 
         

    
 

 
                      

 
     

 
                               

Q2.            

Sol.             
 
        

.                    
 
          

 
     

 
         

 

 
      

   

  
    

LEVEL III 

Q1.                 

Sol. Let      
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                dx +

 

 
           

  
 

 

           

   
 

 

 
   

  

 
 

 

    
 

 
 
 

   

  
 

 
            

 

 
 
   

 

 
 

 
  

  

 
 
 

    
 

 
 
 

+
 
  

 
 
 

 
     

   
 

 
 

  

 

   

   
 

 
            

 

 
   

 

 
         

 

 
      

    

  
    

Q2.              

Sol. Let        
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Definite Integrals 

(i) Definite Integrals based upon types of indefinite integrals 

                                       LEVEL-I 

Q1. 
    

     

 

 
   

Sol. 
    

     

 

 
     

 

     
   

 

     
   

 
 

 
 

   

     
 

 

 
 

 

    
 

  
 
    

 

  
 

 
           

 

  
           

 

 

 

 
 

 
            

 

  
                 

 
 

 
log6 +

 

  
        

Q2.      
 

 
 

        

Sol.       
 

 
 

                 

                       , 

               
 

 
     

    
 

 

          

         
 

 

 

 

           
    

   
 

     

    
  

    

   
 
 

 

 

  
 

 
 

 

  
 

 

 
   

  

   
 

Q3.       
 

 
   

Sol. Put             
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=[ 
  

 
 

  

 
   

   

 
 

   

 
   

 
  

  
 

  

  
   

    

  
       

LEVEL-II 

Q1. 
   

       

 

 
dx 

Sol. 
   

       

 

 
     

  

       

 

 
        

    

       
   

 

 
      

         

       
 

 

 
   

     
 

 

    
    

       

 

 

      
 

       

 

 

   

     
 

 

    
    

       

 

 

      
 

        

 

 

   

                    
  

 
    

     

     
  

 

 

 

     (log15-log8)+
  

 
(log

 

 
    

 

 
  

        
  

 
 

  

 
   

 

 
 

Q2.  
 

 
 

 

    
 

 
      

Sol.  
 

 
 

 

    
 

 
       

   

 

 

 
    

 

   

 

 
      

Integrate first by parts, 

  
   

  
 
 

 

  
 

   

 

 

     
 

   

 

 

    

 
  

 
       

(ii) Definite integrals as a limit of sum 

LEVEL I 

Q1.         
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Sol. We divide the interval [0,2] in n-equal sub interval each of length h. 

          

Here,           

           

                

                   

                   

…………………………………………………………………………. 

                               

                                                                  

 

        
 

 

 

    
   

                                         

    
   

                                 

    
   

      
      

 
     

   
     

        

 
  

    
   

     
       

 
    

       

 
       

 

Q2        
 

 
 

Sol.                                                                         . 

          

Here,           

           

                

                   

                   

…………………………………………………………………………. 
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LEVEL II 

Q1.        
 

 
   

Sol. .                                                                      . 

          

Here,             

               

                            

                                  

…………………………………………………………………………. 

 

                                                 

                                                              

          
 

 

 

                                                         

          +2 

    
   

                                              

          

    
   

       
      

 
    

            

 
 

    
   

     
         

 
  

               

 
  

    
   

   
       

 
  

            

 
          

 

Q2.         
 

 
 

Sol.                                                                         . 

          

Here,            

              

                 

                      

…………………………………………………………………………. 
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(iii) Properties of definite Integrals 

                                                          LEVEL I 

Q1. dx
xtan1

xtan
2/

0





 

Sol.       
     

       
  

 

 
 

 
 

  

     

     

  
     

     

 

 
 

    
     

           

 

 
 

  ……….. 1  

I= 
     

 

 
   

     
 

 
         

 

 
   

 

 
 

dx   
     

          

 

 
 

  …….. 2  

Adding (1) & (2) we get, 

2I= 
           

          

 

 
 

        
 

 
    

 

 

 

 
 

 

   
 

 
 

Q2. 
    

       

 

 
   

Sol.Let I= 
    

       

 

 
  …………. 1  

  
        

             

 

 
    

  

       

 

 
  ………….. 2  

Adding (1) & (2) we get, 

2I= 
       

       

 

 
      

 

 
     

           

     

Q3 . 
     

           
  

 

 
 

 

 

Sol. Let I= 
     

           
  

 

 
 

……….. 1  
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= 
     

           
  

 

 
 

……….. 2 

 
Adding (1) & (2) we get, 

2I=   
 

 
 

= 
 

 
    

 

 
 

   
 

 
 

LEVEL II 

Q1. 
 

         
  

 

 
 

 

Sol. Let I= 
 

         
  

 

 
 

…………… 1  

  
 
 

 
   

    
 

 
        

 

 
   

  

 

 

 

 

  
 
 

 
   

         
  

 

 
 

……….. 2  

Adding (1) & (2) we get, 

2I=
 

 
 

  

         

 

 
 

  =
 

   
 

  

     
 

  
    

 

 

 
 

  

=
 

   
 

  

   
 

 
        

 

 
    

 

 
 

 

 
 

   
 

  

   
 

 
        

 

 
    

 

 
 

=
 

   
 

  

    
 

 
   

 

 
 

 

 
 

   
       

 

 
  

 

 

 

     
 

   
          

 

 
        

 

 
     

 

 

 
 

 

 

 
 

   
          

 

Q2.   
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Q3. 
     

          

 

 
   

Sol. Let I= 
     

          

 

 
  ………………… 1  

  
             

                   

 

 

   

  
            

           

 

 

   

  
           

          

 

 
  …………….. 2  

Adding (1) & (2) we get, 

2I=  
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Q4. 
  

       

 
  

 
  

 

Sol.Let I= 
  

       

 
  

 
  

 

  
     

           

 
  

 
  

  …………….. 1  

  
      

 

 
 

 

 
   

     
 

 
 

 

 
         

 

 
 

 

 
   

 
  

 
  

   

  
     

           
  

 
  

 
  

…………. 2  

                       

2I=   
 

  
 

  
= 

 

 
 

 

 
  

 

 
 

   
 

  
 

LEVEL III 

Q2.                       
 

 
 

 

           
 

 
      

 

 

 

                    

 

 

 

 

Adding (i) & (ii), we get 
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=        
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Q3.              
 

  

 
 

Sol.I=              
 

  

 
 

             
 

 
      

 
  

 
=       

      

      
 

 
  

 
dx 

     
 

      

 
  

 

                         

 
  

 

 
  

 

 

          

 
  

 

 

2I=       
 

  

 
 =log2(

 

 
   =

 

 
     

   
 

 
     

(iv) Integration of modulus function 

LEVEL III 

Q1.                      
 

 
 

Sol.                                                        
 

 

 

 

 

 

  3+  4]   

                     

 

 

                                      

 

 

 

 

 

                            

 

 

 

 

 

 

 

     
  

 
 
 

 

  
  

 
   

 

 

  
   

 
    

 

 

 

=     
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=
  

 
 

Q2.       
 

  
   

Sol. W                                                           

                        

       

 

  

         

 

  

                        

 

 

 

 

 

  
  

 
 

  

 
 
  

 

  
  

 
 

  

 
 
 

 

  
  

 
 

  

 
 
 

 

 

   
 

 
 

 

 
   

 

 
 

 

 
         

 

 
 

 

 
  

  

 
 

Q3.                   
 

 

 
 

 

 

Sol.                  
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TOPIC-7 

APPLICATION OF INTEGRATION 

 

(i) Area under Simple Curves 

LEVEL I 

Q1.  Sketch the region of the ellipse 1
16

y

25

x 22

     and find its area, using  

        Integration 

Sol. Y 

 A (0,4) 

 

 B(5,0) X 

 

 

 

 

 

Figure shows the required area of the region of ellipse 

Req. area = 4 area of OAB 

   
 

 
      

 

 

   

 
  

 
 
 

 
       

  

 
     

 

 
 
 

 

 

 
  

 
[  

  

 
        

  

 
 
  

 
 
 

 
             

Q2.  Sketch the region {(x, y) : 4x
2
 + 9y

2
 = 36} and find its area, using  

integration. 

Sol. we have, 4x
2
 + 9y

2
 = 36  

  

 
 

  

 
   

 

 

 

  

  

 O  
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 A(0,2) 

 

 B(3,0) X 

 

 

 

 

Figure shows the required area of the region of ellipse 

Req. area = 4 area of OAB 

   
 

 
     

 

 

     
 

 
      

 

 

   

 
 

 
 
 

 
       

 

 
     

 

 
 
 

 

 

 
 

 
[  

 

 
        

 

 
 
 

 
 
 

 
            

(ii) Area of the region enclosed between Parabola and line 

 LEVEL II 

Q1. Find the area of the region included between the parabola y
2
 = x and the  

line x + y = 2. 

Sol. Y y
2
 = x 

  A(1,1) 

 (0,1) X 

 O 

  B(4,-2) 

(0,-2) x + y = 2  

Figure shows the required area between parabola and line 

Req. area =  area of  shaded region OAB 

  

  

 O  



106 
 

         

 

  

              

       

 

  

      

     
  

 
 

  

 
 
  

 

      
 

 
 

 

 
        

 

 
  

 
 

 
         

Q2.Find the area of the region bounded by  x
2
 = 4y, y = 2, y = 4 and the y-axis  

in the first  quadrant.  

Sol. Y 

 y=4  x
2
 = 4y 

 

 y=2  

 O X 

 

 

 

The required area is shown in the figure 

Req. area =           
 

 

 

 
 =2 

    

   
 
 

 

=
 

 
  

 

   
 

   
      

 
 Sq. units 

LEVEL III 

Q 1. 
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The points of intersection of y = x
2
+ 1 and y = x + 1 are points P(0, 1) and Q(1, 2).  From the Fig , the 

required region is the shaded region OPQRSTO whose area 

                        = area of the region OTQPO + area of the region TSRQT 

 

 

 

 

 

 

 

 

 

 

(iii) Area of the region enclosed between Ellipse and line 

LEVEL II 

Q1.Find the area of smaller region bounded by the ellipse 1
25

y

16

x 22

  and the  

straight line 1
5

y

4

x
 . 

 

 

 

Sol. Y 

 A(0,5) 

 C  X 

B(4,0) 

 

 

 

 

Req.area is shown in the figure = area of ABCA 

   
 

 

 

 

       
 

 
         

 

    O 
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(iv) Area of the region enclosed between Circle and line 

Level II 

Q1.  Find the area of the region in the first quadrant enclosed by the x-axis, the           

line y = x and the circle x
2
 + y

2
 = 32 

Sol.  The point of intersection of circle x
2
 + y

2
 = 32 and line y = x. 

is  (4,4)  Y 

 y=x 

 C(4,4)  

 B(4     X 

 

  

 

 

 

Req Area = area of OBCO = area of OACO + area of ABCA 

 
 

 
            

   

 

   

     
 

 
              

 

   
  

 

   

 

   (0-8) +16(
 

 
 

 

 
 ) 

    Sq. units 

 

 

 

          O                                                   
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LEVEL III 

Q1. Find the area of the region : yx1yx:)y,x( 22   
Sol.  

 Y 

 B(0,1) 

  

 A(1,0) X 

 

 

 

 

 

 

Req area =         

 
        

   
 

 
      

 

 
         

  

 
  

 

 

 

  
 

 
 

 

 
   

 

 
   

 

 
 

 

 
           

 

(v) Area of the region enclosed between Circle and parabola 

LEVEL III 

Q2. Find the area lying above the x-axis and included between the circle 

x
2
 + y

2
 = 8x and   the parabola y

2
 = 4x.    

Sol.                                                                      
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(vi) Area of the region enclosed between Two Circles 

 

LEVEL III 

Q1. Find the area bounded by the curves x
2
 + y

2
 = 4  and (x - 2)

2
 + y

2
 = 4 using     

integration. 

Sol.Equations of the given circles are x
2
 + y

2
 = 4 ... (1) 

and (x – 2)
2
 + y

2 
= 4 ... (2) 

Equation (1) is a circle with centre O at the origin and radius 2. Equation (2) is a circle with 

centre C (2, 0) and radius 2.  

Solving equations (1) and (2), we have 

(x –2)
2
 + y

2
 = x

2 
+ y

2
 

orx
2
 – 4x + 4 + y

2
 = x

2
 + y

2     
or x = 1 which gives y = ± 3 

Thus, the points of intersection of the given circles are A(1, 3    nd A  1, – 3 ) as shown in the 

Fig  



111 
 

 
 

Required  re  of the en losed region OACA O  etween  ir les 

= 2 [area of the region ODCAO]  

= 2 [area of the region ODAO + area of the region DCAD] 

             

 

 

 

 

 

                         

 

 

 

 

 

   
     

 
          

 

 
        

     

 
  

 

 

   
 

 
      

 

 
        

 

 
  

 

 

 

                        
     

 
  

 

 

                
 

 
  

 

 

 

              
 

 
                                 

 

 
   

         
 

 
    

 

 
     

 

 
      

 

 
  

 
  

 
     Sq. units 

 

 

 

 

 

 

(vii) Area of the region enclosed between Two parabolas 

 

LEVEL II 

Q1. Draw the rough sketch and find the area of the region bounded by two  

parabolas 4y
2
 = 9x and 3x

2
 = 16y by using method of integration. 
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Sol. 

 

 B(4,3) 

      C 

 A 

 

 O(0,0) 

 

 

 

 

The point of intersection of curve 3x
2
 = 16y &4y

2
 = 9x  are (0,0) &(4,3) 

Required area = area of OABCO 

         

 

 

           

   
 

 
   

 

  
     

 

 

 

  
 

 

 
 

 

 

 

 
 

  

  

 
 

 

 

   
 

     
 

  
       

                

 

 

(viii) Area of triangle when vertices  are given 

LEVEL III 

Q1. Using integration compute the area of the region bounded by the triangle    

whose vertices are (2 , 1), (3 , 4), and (5 , 2). 

Sol. Let A(2, 1) , B(3 , 4) and C(5 , 2). 
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    Equation of AB is 
   

   
 

   

   
 

 

 
   

   
           

Similarly,    Equation of BC is                         
   

 
 

 

 Y 

 B(3 , 4) 

 

 

 C(5 , 2). 

 A(2, 1) 

 X 

 L(2,0) M(3,0) N(5, 0) 

 

Required area of                 
 

 

 

 
       

 

 
   

=                 
 

 

 

 
    

   

 

 

 
   

    
  

 
     

 

 

      
  

 
  

 

 

 
 

 
  

  

 
    

 

 

 

     
  

 
        

  

 
           

  

 
      

 

 
   

 

 
[(

  

 
     

  

 
   ) 

   
  

 
                  

  

 
      

 

 
   

 

 
  

  

 
           

            

Q2.  Using integration compute the area of the region bounded by the triangle    

whose vertices are (–1 , 1), (0 , 5), and (3 , 2).  

Sol. Let A(–1 , 1), B(0 , 5) and C(3 , 2) are three given vertices of a triangle as shown in the 

figure. 
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Equation of AB 
   

   
 

   

   
 

        

Equation of BC          and Equation of CA   
 

 
 

 

 
 

 

 

 

 Y 

 B(0 , 5) 

        C(3 , 2) 

 

A(–1 , 1)  X 

 L(-1,0) O M(3, 0) 

 

 

 

Required area of                 
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(ix) Area of triangle when sides are given 

LEVEL III 

Q1. Using integration find the area of the region bounded by the triangle whose  

sides are y = 2x + 1,   y = 3x + 1, x = 4.  

Sol. Here y = 2x   1…………. 1  

                y = 3x   1…………. 2  

                     x = 4……………. 3  

Solving (1) & (3), we get (4, 9) , Solving (1) & (2),we get (0, 1) & Solving (2) & (3) we get (4, 

13) 

 

 

 

 Y C(4,13) 

 

                                                            y=3x+1x=4 

 B(4,9) 

 y=2x+1 

 A(0,1) 

 X 

 O M(4,0) 

 

 

Required area of                 
 

 

 

 
   

                  

 

 

 

 

   

=   
  

 
    

 

 

    
  

 
    

 

 

 

    
  

 
  )-(                                

Q2. Using integration compute the area of the region bounded by the lines 

        x + 2y = 2, y – x =1,  and 2x + y = 7.   

Sol.   Here,       x + 2y = 2…………. 1  

                         y – x =1……………. 2  
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                         2x   y = 7. ………… 3  

Solving (1) ,(2) and (3), we get 

A(4, -1), B(2, 3) and C(0,1) 

 

 

 Y 

 L(0,3) B(2, 3) 

 C(0,1) y-x=1 

 2x+y=7 

 x+2y=2 X 

  

O 

 M(0, -1) A(4, -1) 

 

 

Required area of                  
 

 

 

  
  +      

 

  
} 

   
   

 
           

 

 

 

  
  +         

 

  
} 

 
 

 
     

  

 
  

  

 

    
  

 
    

 

 

            
   

 
 

 
  

  

 
 

 

 
      

 

 
     

 

 
     

 

 
                   

=
 

 
 
  

 
 

  

 
   

 

 
 

 

 
   =                   
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TOPIC- 8 

DIFFERENTIAL EQUATIONS 

 

1. Order and degree of a differential equation 

LEVEL I 

Q1.  Write the order and degree of the following differential equations 

      (i) 02

32

2

2


















y

dx

dy

dx

yd
 

Sol. Order of Diff equation is =2 

      Degree ofDiff equation is =2 

2. General and particular solutions of a differential equation 

LEVEL I 

Q1.  Show that baxey x    is the solution of 1
2

2


dx

yd
e x

 

Sol. We have,  

          …….. 1  

Differentiate (1) w.r.t x , we get 

  

  
        

Again, Differentiate, 

   

   
         

   

   
   

3. Formation of differential equation  

LEVEL II 

Q1    Obtain the differential equation by eliminating a  and b from the equation 

y = e
x
(acosx + bsinx)   

Sol.The equation of curve is  

y=  (a    +     ) 

Differentiating y w.r.t. x  , we get 

  =  (-a     b    ) +   (a     +b    ) 

Or    - y =  (-a    +b    )  --------------- (1) 

Differentiating wrt x once again we get 

   -   =  (-a    -     ) +   (- a    +     ) 

 =  (a    +     ) +    - y  (from i) 
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Or    -    = - y +    – y 

Or     -     +2y = 0    or 
   

    -2
  

  
+2y = 0 

LEVEL III 

Q 1.   Find the differential equation of the family of circles (x - a)² - (y - b)² = r²                                      

Sol. The given curve is       +        =    

Differentiating wrt x, we get 

     )+          = 0 

  =-
     

   
 

  = - [
               

      
] 

  =- [
        

          

   
  

      
]   from (1) 

  =- [
                

      
]    =   

   

      
 

Now 1+  
 =1+

      

      
 =

                

      
 

 1+  
  =

  

      
 

Or        
    = 

  

      
  =

  

      
  --------------------   (3) 

  
 =

  

      
  from (2) ---------------------------------  (4) 

From (3) and (4)  we get 

      
   

  
  =

  

         or          
   =    

  

 

Q2.  Obtain the differential equation representing the family of parabola having     

vertex at the origin and axis along the positive direction of x-axis     

Sol.The equation of parabola may be taken as 

  =4ax  ------ (1) 

Where a is parameter 

Differentiating wrt x we get 

2y  = 4a --------  (2) 

From (1) and (2)   we get 

  

    
=

   

  
 

 

   
=x      or  y =      

2x
  

  
 = y  
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4. Solution of differential equation by  the method  of separation of  variables 

LEVEL II 

Q1.  Solve xyyx1
dx

dy


 
Sol.The differential equation is 

  =(1+x)(1+y)   or   
  

   
 = (1+x) dx 

Integrating both sides we get 

 
  

   
 =     ) dx + c 

log     =x+
  

 
+c 

Q2.  Solve xe
dx

dy y cos  given that y(0)=0.  

Sol. The given differential equation is  
  

  
 =            or   dy =      dx 

Integrating both sides , we get 

      =         +c 

  =    +c 

Given that x=0 , y=0  So   =    +c  ,c=1 

  =    +1  

Q3.  Solve    xx
dx

dy
x 12 tan1 

 
 Sol. The given differential equation is  

(1+  )
  

  
 - x=       

Or 
  

  
 = 

        

       or dy =
        

     dx 

Integrating both sides , we get 

    = 
        

    
   +c 

Y =  
 

    
   +  

      

    
   + c 

=
 

 
         +

 

 
         +c 

2y=        ) +           + c   
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5 .Homogeneous differential equation of first order and first degree 

LEVEL II 

Q1. Solve  dx)yx(dy)xyx( 222   

Sol.                                         

  
  

  
   

     

     
 

              
  

  
    

  

  
    

   
  

  
       

       

      
   

    

   
 

 
  

  
    

    

   
      

   

   
 

  
   

   
      

  

 
  

        

   
   

  

 
 

        
 

   
    

  

 
 

                     

       
 

   
                

                        

        
 

 
        

 

 
             

 
 

 
                              

 

 
                     

 

LEVEL III 

 Show that the given differential equation is homogenous and solve it. 

   ( ) 2
dy

x y x y
dx

    

                                        ( ) 2
dy

x y x y
dx

  
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Q2. log( ) 2 0
y

ydx x dy xdy
x

    

Sol.                  
 

 
           

  

  
 

 

        
 

 
 
 

         
  

  
   

  

  
    

 

  
  

  
    

 

      
 

  
  

  
 

 

      
     

  

  
 

        

      
 

 
      

        
   

  

 
 

                                

 
      

        
    

  

 
 

  
   

         
  

      

       
  

  

 
+logc 

                          =logcx 
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        dxyxydxxdy 22   

                                       
 

                     

                   

  

  
 

          

 
 

             
  

  
   

  

  
    

   
  

  
                

  

     
   

  

 
 

                                
 

 
  

     
    

  

 
     

                

     
 

 
          

Q4.Solve 0)( 332  dyyxydxx   

Sol.                                   
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Q5. Solve 2 2( )xdy ydx x y dx    

Sol.  
  

  
          

 Or, 
  

  
 

 

 
      

 

 
    

         
  

  
   

  

  
   

  
  

  
           

  
  

  
       

 
  

     
 

  

 
 

                                

                        

     
 

 
     

 

 
 
 

        

              

Q6.Solve  2y  3x      x
dx

dy
   

Sol.
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Q7.  Solve
3( ) 0x dy y x dx  

 

Sol.
  

  
 

    

 
    

 

 
 

 
  

  
 

 

 
    

         
 

 
                            

 

 
  

=        

                     

                         

             

    
  

 
   

   
  

 
 

 

 
 

Q8.                        

Sol.
  

  
 

 

 
     

          
 

 
                         

 

 
  

=        

                     

                         

                

    
 

 
     

      
 

 
   

 

 
 

  6. Linear Differential Equations 

LEVEL I 

                                                    2x2y
dx

dy
x   

Sol.                                       
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LEVEL II 

 

Q1.     xxy
dx

dy
sintan2 

 

So
                                   

 

  

  
                    

                       

                                       

                       

                     

                         

                           

                          

                    

Q2.Solve   23 )1(1  xey
dx

dy
x x

 

Sol.                                      
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Q3. Solve xxy
dx

dy
x log  

Sol.                                    

 

 
  

  
            

  

  
   

 

 
        

         
 

 
                         

 

 
                

                     

                       

                 

                
 

 
             

     
  

 
        

 

 

  

 
          

  

 
     

  

 
     

LEVEL III 

 

Q1Solve )cos( yx
dx

dy
   

Sol                                     

  

  
           

          
  

  
    

  

  
  

  

  
 

  

  
     

  
  

  
              

  

        
       

 

 
    

 

 
        

                               
 

 
     

 

 
         

 

 
     

 

 
     

     
   

 
       

Q2.Solve dy)xe2y(dxye y3y   

Sol
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Q3.Solve )(2 yxy
dx

dy
x 

 
                                        

    

  
         

  
  

  
 

     

  
 

        
  

  
     

  

  
 

       
  

  
   

        

  
        

 
  

  
       

  

  
     

  

 
 

                               

                       
 

 
          

 
 

 
           

Q4.Solve 
322 )1(

1

1

4







x
y

x

x

dx

dy

 

Sol. 
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Q5 Solve the differential equation   y
dx

dy
yx  22 ;given that when x=2,y=1 

Sol.                
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TOPIC-9 

VECTOR ALGEBRA 

(i) Vector and scalars, Direction ratio and direction cosines & Unit vector 

LEVEL  I 

 

Q1 Sol:               ;               

         Now,                     +(                        

                                      

                       
      

        
  

           

   
 

   

   
 

   

   
 

   

   
 

Q2 Sol:                      

                                            

     
  

    
 

                Vector of magnitude 15 unit in the direction of          

                 Now                             

                           
          

 
                             

Q3Sol:                                

                   (       (        

                                          =       
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 = 
     

  
=

  

  
 

  

  
 

  

  
 

Q4 Sol:       

i    


j     


k  

                                        

     
   

     
 = 

 


i    


j     


k

 
 

Q5Sol: Let 


a = 

i  -2


j  

                                        

     
  

    
 

Vector of magnitude 7 unit in the direction of         

 Now                            

                         


i    


j

  
 

 

  
 

i    


j   

LEVEL II 

Q1 Sol:                                

                  &               
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Unit Vector                                                   
             

  
 

 

Q2 Sol:Given                             

         
 

                        

                           

             

               
  

 
 

Now ,        
 

                  

                                                            
 

 
 

                            =1+1+1 

          
 

               

Q3 Sol: 


a  = 

i  + 


j + 


k ,



b  =  4

i - 2


j  + 3


k  and 



c  =  

i - 2


j  + 


k  

              

i  + 


j + 


k )  (4


i - 2


j  + 3


k ) +3(


i - 2


j  + 


k ) 

                               =            

                            
           

             
 

 
          

 
  

=Vector of magnitude 6 unit in the direction of                            
 

 

   
          

 
 =2(                       
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LEVEL – III 

Q1 Sol: Let                            

                         

We know that            

                     

                           

                       

                     

Q2 Sol:            

                                     

                       

                             
 

  
 

Q3 Sol:                                         

              Then,                 
      

 
       

       
 

       
 
             

 

 
 

Q4 Sol:               ;               

         

                         
 

 
 

 

 
 

 

 
  

 

 
 

 

 
   

 

 
 

(ii)Position vector of a point and collinear vectors 

LEVEL – I 

Q1 Sol:                                     

                                 

 Then,          
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Q2 Sol:                 A  

                             

                                 

                        

                                      

Q3 Sol:                         

                                                       

                                       

                                   

                          

LEVEL – II 

 

Q1 Sol: Given                                             

 Let R divide PQ in the ratio 2:1 externally  

Then           
                          

   
=           

Q2Sol:   Given                                         

 Let R divide PQ in the ratio 1:2 externally  

Then           
                    

   
=

                      

  
  =          

Now, 
                   

 
 

                      

 
 

         

 
                  

                                     

(iii) Dot product of two  vectors 

LEVEL – I 

Q1 Sol:                                           

C B 
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Q2 Sol:                                 

 Let                                

        
      

         
 

  

    
 

  

 
 

 

  
 

      
 

  
    

 

 
   

 

 
 

 

 

 Q3 Sol:        
       

          
 

  

    
 

  

 
 

 

  
 

      
 

  
    

 

 
   

 

 
 

 

LEVEL – II 

Q1 Sol: Let                 

                         

                          

                                   

                                   

                          

 Then                  

Q2 Sol:                          
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Q3 Sol:                

               

          

                                                             

             

               

                                       

                             

                        

LEVEL – III 

 

Q1 Sol:         
 

            
 
                

                           =1+1-2    =2-2     =2(1-      

                             =2.2     

 
       

 
 

 

 
        

 

     
 

 
    

 

 
 

 

 
         

 

Q2 Sol:             

              

                            

                =                    
 

 
 

Q3 Sol: (1) Vector is        are            
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      (2)  When             

           
  

   
 

 

 
 

  

  
  

 

 
 

 
 

 
 

 

 
     

 

Q4 Sol: Given                    

                           

                            

Q5 Sol:                                     

                        

                    

                                                  

                      

(               ).)(             =0 

           

               

Q6Sol: 

                                                          

                                                         

and                                                         

          
 

                        
 
            

 
 

                                                   
 

Q7 Sol:                                                            

      Now,            =   
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  Then           

                            

                    

     

                                  

Q8 Sol: We have,           =      ,       =    =        

           
 

                         

             =                                                        

            
 

            
 
             

           3   

                

Let                                                                   

        
              

               
 

  
                 

     
 

     

    
 

  

    
 

 

  
 

lly,      
 

  
      

 

  
 

Hence,                                                                      

Q9 Sol:           
 

                         

             =                                                        

            
 

            
 
             

            
 

                     

            
 

                  

 

(iv) Projection of a vector 

LEVEL – I 

Q1 Sol: Projection  of         if  
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= 
       

     
 

 

 
 

Q2 Sol: Let    

i  


j       


i  


j  

Projection  of         
       

     
=

   

 
   

Q3 Sol: Let   

i    


j     


k       3


i  -2


j  + 


k  

                   

         

i    


j     


k     3


i  -2


j + 


k ) = 10 

      
       

          
 = 

  

      
 

  

  
 

 

 
 

        
 

 
 

Q4 Sol: Let    

i    


j     


k        


i   


j     


k  

Projection  of         
       

     
=

      

    
 

  

    
 

 

LEVEL – II 

                                                  

                    ;                        ;                     
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Q2 Sol: Consider a cube of edge =1unit 

                       Y 

 

 

 

 

   

 

 

 

Then                                                            

                                    

                                         

Then                                       

                   

     Let                                               

 Then                                              

=  1-1+1=                  

      
 

 
        

 

 
 

 

Q3Sol:Let                                     

                 

                                                

Z 

E 

A 
D 

B 
X 

F C 

O 

G 
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Thus,             

      


a    


b   


c     


b     


c          


a    


b     


c                   
 

LEVEL – III 

Q1 Sol:Let                  

         
 

 
    

 

  
             

 

 
    

 

 
 

Now ,                   

        
 

 
 

 

 
         

  
 

 
         

 

 
         

                        =      
 

 
      

 

 
   

 

 
 

Here are the components ,   
 

  
   

 

 
   

 

 
  &  

 

 
 

Q2 Sol:  We have,           =      ,       =    =        

           
 

                         

             =                                                        
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           3   

                

Let                                                          

        
              

               
 

  
                 

     
 

     

    
 

  

    
 

 

  
 

lly,      
 

  
      

 

  
 

Hence,                                                           
 

Q3 Sol:  
              

          

               

                             

            

                 

                       
 

 
 

     
 

 
         

              
 

 
       

 

 
        

                             =
 

 
   

 

 
       

Q4 Sol:     


a   

i    


j    


k  



b    

i  


j    


k  



c   

i    


j    


k  

                           ;                              ; 

                         

                                                                      

                           

                           

            

                                                

Q5 Sol:         
 

            
 
                

                           =1+1-2    =2-2     =2(1-      
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                             =2.2     

 
       

 
 

 

 
        

 

     
 

 
    

 

 
 

 

 
         

             Also,
 

 
            

 

 
 

      
 

 
 

 

 
        

 

 
        

 
        

        
 

(vii)Cross product of two vectors 

LEVEL – I 

 

Q1 Sol:  If                  ;          

           

        
 

           
 
         

 
 

            =                            

        
 

                      

Q2 Sol:                  
                                     

                            
                                

  

 

                                

                

                

Q3 Sol: : Given                    

                           

                            

Q4 Sol:  Given                                    
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                 =                             

                  =            
  

 
 

LEVEL – II 

Q1 Sol: Given                                    

          
      

    
    

                                     

                 =                                  

                  =     

Q2 Sol: (                                                 

                   

            

Q3 Sol:  Let                                 

               Then,      
         

          
 

 

   
 

 

 
 

       
 

 
 

 

 
 

Q4 Sol:                

             

          

                              

                 
 

 
 

 

     
 

 
      

                                             

 

LEVEL – III 

 

Q1 Sol:                                  

              =                     =1 – 1+1=1 
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Q2 Sol: Vector                                          
 

 
 

&           

                Let                                

 Then      
         

          
 

 

   
 

 

 
  

 
 

          
  

 
  

 

 
 

Q3 Sol: 

                                                          

           
      

   
      

                                      

                                                   

       

                        

                                                           

 Solving (i) & (ii) we get,   

    
 

 
 

          
 

 
   

     
 

 
 

    
 

 
   

 

 
   

 

 
   

Q4 Sol:                          
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       Hence,                   

Q5 Sol:let  
                                      

               
          

                    

                                   

            

                          

             
 

 
 

      
 

 
              = 

 

 
      

 

 
   

              
 

 
          

 

 
           

 

 
                        

 

   
        

             
 

 
      

 

 
    

 

   
        

 

(viii)Area of a triangle & Area of a parallelogram 

LEVEL – I 

 

Q1 Sol: Given Sides =                                           

                 
      

    
    

                            

                                                                 

  Area of                                         

                                         

Q2 Sol: area of  llgm =         

 

Q3 Sol: 
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 Sq units         

 

LEVEL – II 

  Q1 Sol: Given diagonal =   
                       

                 

  
        

       
      

    
    

                            

                                                                 

  Area of      
 

 
   
           

       
 

 
                 

  
 

 
           

 

 
     

 

 
                      

Q2 Sol: Let                                                          

                                

Area of      
 

 
                    

 

 
                    

                               =
 

 
                              

                             =
 

 
                      

 
 

 
                      

Q3 Sol:  

                                                      

                                         

                              
      

   
   

                           

              

            
 

 
                    

 

 
               

         
 

 
         

   

 
 Sq units        
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TOPIC-10 

THREE DIMENSIONAL GEOMETRY 

(i)Direction Ratios and Direction Cosines 

 

LEVEL-I 

Q1 Sol:  Dr’s of line joining  1,0,0   nd  0,1,1  is    +      

Also,                             

                                             
 

  
 

 

  
 

 

  
 

Q2 Sol:                                                                             

  
 

         
  

 

       
 

 

   
 

  
  

         
  

  

   
       

 

         
 

 

   
 

Q3 Sol: Let line is making                  

                  

                              

     
 

 
    

 

  
    

 

  
     

 

LEVEL-II 

Q1 Sol:              
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    Q2 Sol:              
   

  
 

   

  
 

   

 
 

                                                                

   Q3 Sol: We have,
   

 
 

   

  
  

   

 
 

                                                        

       
 

              
 

  

      
 

 

   
 

        
  

   
          

 

   
 

                           
 

   
 
  

   
 

 

   
 

                  Let line is making                  

                  

                              

     
 

 
    

 

  
 

    
 

  
     

(ii) Cartesian and Vector equation of a line in space & conversion of    

one into another form 

          Q1 Sol:                            
   

 
 

   

 
 

   

  
   

                                

          Q2 Sol:                     
   

  
 

   

 
 

   

 
                           

   

  
 

   

 
 

   

 
 

          Q3 Sol:                                                             

   

 
 

   

 
 

   

 
   

            Q4 Sol:                                       

 

(iii) Co-planer and skew lines 

LEVEL-II 

             Q1 Sol: Here                                   
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 Q2 Sol:                                                                  

            (0,-1,-1),(4,51) & (3,9,4) 
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   Q3 Sol:      
4

3z

3

2y

2

1x 






 =             

     
   

 
 

   

 
              

(1)                           

(2)                        

                                                              

             ,                      

                

                  

                  

                       

          

                           

                          

                                      

 

LEVEL-III 

   Q1 Sol:                                    
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  Q2 Sol: Vector equation of side AB is  

                                  

    & vector  equation  of side  BC is 

                                                                                   A(4,5,10) 

 

          At co-ordinates of D are (       

       
   

 
 

 

 
 
   

 
 

 

 
 
   

 
 

 

 
 

                     

Q3 Sol:                                                                    

     
   

 
 

   

 
 

   

 
           

                
   

 
 

   

 
 

   

 
           

                               
        

         

              
   
   
   

                         

                                           

            
   

 
 

   

 
 

   

 
          

                     
        

         

   
     
   
   

                                

  12a-10b+8c=0                          

From (2) & (3) 

 

    
 

  

    
 

 

    
 

 

  
 

 

  
 

 

  
 

           

   

  
 

   

  
 

   

  
 

 

Q4 Sol:                                                                  

            (0,-1,-1),(4,51) & (3,9,4) 

 

B(2,3,4) 

D(x,y,z) C(1,2,-1) 
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(iv) Shortest distance between two lines 

LEVEL-II 

Q1 Sol:                                                             

                                                                          

                           

  
                ,  

                 

                                        

   
                    

        
      

   
        

      
  

       
        

        
      

    
   

                           

                                                      

                           
        

                      

   
                    

        
      

   
        

      
   

                           

   
   

      

   
  

 
 

   
 

   

 
units 

              = (   + 2   + 3          – 3   + 2  ) 

  =(4   + 2µ)   + (5 +3µ)   + (6 + µ)  . 

    = (4   + 5   + 6  ) +   2  +3   +   ) 
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           +     + 3    ;            +5    + 6   

  
       – 3   + 2     ;  

                   

                             

                                

   
                     

        
     

   
        

     
  

       
        

       
      

    
   

                           

              

                           
        

                            

   
                     

        
     

   
        

     
   

                            

    
   

        

    
  

  
 

   
 

Q2 Sol:   
4

3z

3

2y

2

1x 






 =             

   
   

 
 

   

 
              

(1)                        

(2)                      

                                                               

             ,                      

                

                  

                  

                          

          

                           

                         

                                      

Q3 Sol:         


r = (

i +


j ) +  (2


i – 


j + 


k ),  and   



r = (2

i + 


j – 


k ) +  (4


i – 2


j + 2


k ) 

           +     ;              +    -    

  
      


i   


j   


k    ;  

       

i    


j    


k  
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                                      = 0 

Q4 Sol: we have,    =                            and 

  =                            

                                      

                                   

                     ;                  

  
                  ;  

                 

                        

   
                     

        
     

   
        

     
  

       
        

       
      

     
    

              

                           
        

                                

   
                     

        
     

   
        

     
   

                      

   
   

     

   
  

 

  
 

   
 

  Q5 Sol:                                        

   
   

         
  

 

  
      

  Q6 Sol:                                                                      
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                       Now,                         
      

    
   

  

                                                                  

                                                  

              =    

                           
    

   
            

 

(v) Cartesian and Vector equation of a plane in space & conversion of  one into another 

form 

LEVEL I 

Q1 Sol:                                              

                                                           

                                   

 

                                       

        
 

 
 

 

 
 

 

 
   

                   

                               

 

 Q2 Sol:Equation of plane with x, y, z intercepts 2,3,4 is 

x/2+y/3+z/4=1     

                            Or 6x+4y+3z=12 

 Q3 Sol: We have, 

                              

                         

                            

                         

Vector normal to the plane is -6,3,2, 

Dividing by;                = 7 

                                                               is
  

 
 
 

 
 
 

 
 

Q4 Sol:(a) We have,                                  

y 

x 

z 

o 
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       Put                     in (i) 

                                     

               

   (b) We have,                                    

            Put                     in (i) 

                                        

                   

LEVEL II 

Q1 Sol:                                                         

                            

                                                                

                                                                    

                                                      

                                           

                                                       

                               

                     

                                              

Q2 Sol:                  =3           

Unit                  =
           

   
 

                       

                                                          

Q3 Sol:                    =         
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                                               . 

                        

[                                  

  (               

         

                                                                    

LEVEL-I 

                                                                     

    
 

         
 

 

  
      

 

  
      

 

  
 

         Dire tion  osines of the line with dR’s                 

    
    

       
 
        

 
   

 
    

   
    

     

   
    

 

   
 

                                                                      

               
 

  
 
    

   
 

 

  
 
     

   
 

 

  
 

 

   
 

              
    

     
 

    

     
 

 

     
 

    

  
 

    

  
 

 

  
 

               
           

  
 

 

  
 

 

 
 

                         
 

 
      

          Q2 Sol: The angle                                         
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        Q3 Sol:         
   

 
 

   

 
 

   

  
                 

           

                
 

 
 

 

  
 

  

  
           

                             

                                      -                              
and             -                                      
                                                                        
                          
                                                          

     
                  

                        
 

  
  

      
 

  

    
 

        
  

    
  

 

Q5 Sol:                                                                 

                                                        

                            

                          

                     and                      

       
                             

                       
  

       
   

   
 =

 

  
         

 

  
  

 

LEVEL-II 

                Q1 Sol:                 
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Q2 Sol:                                                  

                                

 

 

 

 

 

                      (a,0,a ) G 

 

     O    B(0,a,0)        Y   

   

          Z 

            
   

         
 

   

         
 

   

         
 

                     
 

  
  

 

  
 

 

  
 

                                   

 
  

  
  

 

  
 

 

  
 

 

  
  
  

  
 

 

  
 

 

  
  

 

  
 
  

  
 

                                                                                             

          
 

  
                  

 

  
               

     
 

  
                     

 

  
              

                          

                        
 

 
                                      

              
 

 
              

 

 
                     

E(a,a,0) 

F(0,a,a) 
C(0,0,a) 

Z 
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(vii) Distance of a point from a plane 

LEVEL I 

                Q1 Sol:                                                     

  
 

         
 

 

 
     

              Q2 Sol:                 
   

 

 

 
   

 

 

 
   

 

 

 

                                                     

    Q3 Sol:                                                        

                                                                 is 

                                        

          
= 

  

 
 

  Q4Sol:                                                      

  
 

         
 

 

 
     

   Q5 Sol:                                       

LEVEL II 

Q1 Sol: we have,
   

 
 

   

 
 

   

 
  ………………. 1  

   any point on (1) is Q(-2 3 ,-1 2 ,3 2   

 Point P(1,3,3) 

      

        

                           

                      

                                       

Q2 Sol:                
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          Q3 Sol:                                                 

                                            

                                

                        

                   

                       

 
 

    
 

  

   
 

 

    
 

 

  
 

 

   
 

 

  
 

 
 

 
 

 

  
 

 

 
 

          

                         

                  

             

                                                   

   
              

       
   

           

   
  

 

   
      

Q4 Sol: we have, line  
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[(                ) +                                         

                    

            

                                     

Required distance between (-1,-5,-10) and          is 

                   

LEVEL III 

Q1 Sol:                 

   

 
 

   

  
 

   

 
        

                              

                    

                                                                

                                            

                                        

                          

                                                                                     

                 Let                                                

    
   

 
    

   

 
   

   

 
   

                          

                                      

                                        =         

     Q2 Sol:                                                 
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 Q3 Sol:                                         
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(viii) Equation of a plane through the intersection of two planes 

LEVEL III 

   Q1 Sol:                                                                             

                               

                                                               

                     

 
 

 
 

 

  
 

 

 
   

                         

                

                       

                                            

    
  

      
  

 

   
      

Q2 Sol:                                                          

                             

                           

                                     

                                   

              

                         

                               
   

 
 

    
  

 
      

  

 
      

  

 
       

   

 
   ….. ii  
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Q3 Sol:                                             

                                              

                             

                                  

            

           

 
 

    
 

  

    
 

 

   
        

 

  
 

 

 
 

 

 
 

          

                            

                             

LEVEL III 

 

   Q1 Sol:                                                       

                                                  

                                

                                 

                               

                         

                        ……… ii  
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Q2Sol:                                     

                      …………….. 1  

                                                                   

                    x + 2y + 3z – 7 = 0 and 2x – 3y + 4z = 0. 

We h ve,   2  3 =0……… 2  

              2a-3  4 =0………. 3  

Solving (2) & (3) , we get 

 

  
 

 

 
 

 

  
 

                            

              

Q3 Sol:                                                                   

 
   
    
    

    

                                                                

                                                

    Q4 Sol: Any pt. Q(say) on the given line is  
   

 
 

   

 
 

   

  
   

                                            

                                              

                  

                         P(2,4,-1) 

                           

                      

             Q 
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(ix)Foot of perpendicular and image with respect to a line and plane 

LEVEL II 

   Q1 Sol:              

 
   

   
 

   

    
 

   

   
 

   

  
 

   

 
 

   

 
          

                                                             

               
         
         

          
    

                
         

    
    

                        

                          

                        

                                             

                                      

                       

              

                                                           

         

         

          

     (1,-2, 7) 

Q2 Sol:                                                          
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     of PM are                     

                              

                       

                      

                  

                                                                 

                   

                                 

                                         

                        

                              

Also                    

  
 

     
 

  

      
 

 

     
 

 

   
 

 

  
 

 

  
 

                                  

                  

Q3 Sol:                 
   

 
 

   

  
 

   

 
   

                       

                          

                                     

                                       

 

                          

              
 

 
 

P(1,2,3) 

M 
   

 
 

   

 
 

   

    
 

M 

P(3,-2,1) 

3x-y+4z-2=0 

P’ (       
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LEVEL-III 

Q1 Sol: Equation of line BC =
   

 
 

   

 
 

   

  
   

Coordinate of M are (4+  ,7+          

Dr’s of M < 3               

Dr’s of BC <1,2,-2> 

 AM                               

    
  

 
 

Coordinate of foot M(
 

 
 
 

 
 
  

 
  

Q2 Sol: Let 
   

 
 

   

  
 

   

 
   

                     ( 2+3              

Dr’s of PM is < 1 3             

Dr’s of line <3,-1,2> 

               

                           

    
 

 
 

                      (2+3.
 

 
    

 

 
      

 

 
  

i.e M (
  

 
 
   

 
 
   

 
) 

Let P(                                       
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 ;   

  

 
    

   

 
 

Required image is  
  

 
   

  

 
 
   

 
  

Q3 Sol: Vector normal to plane          - 4       

   Equation of plane through (12,-4,3) is 

  (              

            – 4       

           – 4               – 4          

   (      – 4      )=169 

          +y       then, 

              

Q4 Sol:                 

   

 
 

   

  
 

   

 
        

                         

                    

                                                

                                

                  

      

                                                               

Let                                                 
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                   =             
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CHAPTER-11 

LINEAR PROGRAMMING 

(i) LPP and its Mathematical Formulation 
 

LEVEL I 

Q1 Sol: Let the dietician mix   Kg of food ‘I’ with   kg of food ‘II’. Then, the m them ti  l 

model of the LPP is as follows: 

                Minimize          

               Subject to         

        

      

(ii) Graphical method of solving LPP (bounded and unbounded 

solutions) 
LEVEL I 

Q1.  Minimize          

                         Subject to       ……  i  

           ……..  ii  

      

 

 

 

 

 

 

 

 

(0,6) 

(0,4) 

(4,0) 

(2,3) 

Y 

X X’ 
(8,0) 
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Q2.Sol Maximize         

                         Subject to         ……  i  

              ……..  ii  

          

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Corner Pts. Z 

(0,0) 0 

(0,4) 16 

(4,0) -12(Minimum) 

(2,3) 6 

Y’ 

(0,5) 

(0,3) 

(2,0) 

(
  

  
 
  

  
) 

Y 

X 

Y’ 

X’ 
(5,0) 
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Corner Pts. Z 

(0,0) 0 

(0,3) 9 

(2,0) 10 

(
  

  
 
  

  
) 235/19(Maximum) 

 

Q3. Sol: Minimize         

                         Subject to       ……  i  

        ……..  ii  

          

 

  

 

 

 

 

 

 

 

 

 

 

Corner Pts. Z 

(0,1) 

(0,2) 

(2,0) 

(
 

 
 
 

 
) 

Y 

X X’ 

(3,0) 
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Diet problem 

LEVEL II 

Q1 Sol:  

 

 

 

A/Q 

                           

                

                            

                                       

Subject to the constraints     

                  

                 

               

         

 

 

  

 

(0,2) 10 

(3,0) 9 

(
 

 
 
 

 
) 7(Minimum) 

Food X(x units) Food Y(y units) 

Vitamins (200x 

units) Minerals 

(x units) 

Calories 40x 
Vitamins 100y 

units 
Minerals 

2y units 

Calories 40 y 

Y’ 

(0,25) 

(0,35)

5 

(0,40) 

(5,30) 

(20,15) 

                

        
       

20 
35 (50,0

) 
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Corner pt.        

(0,40)  120 

(5,30)  110 (minimum) 

(20,15)    125 

(50,0)  200 

                 

                             

                   

Q2. Sol: Suppose   grams of wheat &  grams of rice are mixed in the daily diet 

The given L.P.P is minimize   
  

    
 

  

    
 

    Subject to
 

  
 

 

  
           

 

 
 

 

 
              

        

 

 

 

 

 

 

 

 
 

  
 

 

  
    

Corner Pts. Z 

(800,0) 3.2 

(400,200) 2.8(Minimum) 

(      ) 6 

(0,400) 

(0,1000) 

(500,0) 

(400,200) 

Y 

X X’ 
(800,0) 

 

 
 

 

 
     

Y’ 
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MANUFACTURING PROBLEM 

LEVEL II 

Q1. Sol: The given L.P.P is maximize         

    Subject to                        

                 

        

 

 

 

 

 

 

 

 

 

 

 

 

                                                                           

Q2The given L.P.P is maximize           

    Subject to                          

(0,30) 

(0,12) 

(24,0) 

(15,0) 

        

        

(12,6) 



178 
 

           

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                          

                                         

(70,50) 

(25,125) 

(0,125) 

(70,0) 0 

(0,170) 

(100,0) 
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LEVEL III 

Q1: Sol: The given L.P.P is maximize   
   

   
 

   

   
 

      Subject to          

     

          

 

 

 

 

 

 

 

 

 

 

 

                 

                           

ALLOCATION PROBLEM 

LEVEL II 

Q1 Sol: The given L.P.P is max  
  

   
 

   

   
 

(20,20) 

(30,20) 

          

 

        

(0,40) 

(20, 0) 

(30,0) 
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   Subject to              

                     

 

 

 

 

  

 

 

 

 

 

 

Max. Annual income =Rs 6800 

Investment in Bond A=Rs 10,000 

Investment in Bond B=Rs 60,000 

Q2 Sol: The given L.P.P is               

           Subject to            

          

         

        

 To minimize the cost 

Refinery A runs =60days 

Refinery B runs =30days 

(0,70,000) 

(70,000,0) 

y=30,000 

(40,000, 30,000) 

(10,000  ,  60,000) 

10,000 

           

 

(10,000  ,30,0000) 

30,000 
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LEVEL III 

Q1 Sol: The given L.P.P is maximize              

 Subject to         

 

     

     

        

 

To set max Profit 

There should be 
   

 
 

                             

   

 
                            

 

 

(0,250) 

X=25 

0 

(25/2,75/2) 

25,225 

x+y=250 

y=3x 

           75           100                    200       (250,0) 

 

2x+y=150 
3x+4y=200 

x+2y=120 
100 

(60,30) 

0 (200/3,0) 

(75,0) (120,0) 

(0,75) 

(0,60) 

(0,50) 
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TRANSPORTATION 

LEVEL III 

Q1 Sol:                  (60) 

 

 x 

 y 60-x-y 

 

 

 

 

 

 

 

 

 

 

  

The given L.P.P is minimize 

                                             

           

Subject to        

          

               

 

 

A 

P                            

40 

40 

R                                                

50 

Q                                         

40 

B 

40-y 

40-x 

70-(40-x)-(40-y) 

=-10+x+y 
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Minimum transport cost =Rs 400 

From A to P , Q & R . The no of packets transported 10,0,50 respectively 

From B to P, Q &R , The no. of packets transported 30,40,0 respectively 

 

 

 

 

 

 

 

 

 

 

(0,10) 

(10,0) 

(0,40) 

40 

x+y=10 
x+y=60 

y=40 
(20,40) 

(40,20) 

(0,60) 
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TOPIC 12 

PROBABILITY 

 

(i) Conditional Probability 
LEVEL I 

Q1:P(A)=0.3,P(B)=.2 

A & B ARE MUTUALLY EXCLUSIVE 

(A      

P(   )=
      

    
   

Q2: Total no of balls =3R+5W 

P(drawing 2 white balls)=
   

    
 

 

  
 

 

LEVEL II 

Q1:S={ (1,5),(2,4),(3,3),(4,2),(5,1)} 

Favorable events={(2,4),(4,2)} 

Reqd. Probality=
 

 
 

LEVEL III 

Q(1) P(A) 
 

 
 ,    P(B)= 

 

 
   P(A   B)  

   

            
        

     
 

       

      
 

        

      
= 

=
 

 
 

P(
 

  

 
  

            

       =
 

 
 

 

   

(ii)Multiplication theorem on probability 

LEVEL II 

Q1: Total no of balls =5W+7R+3B 
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P(None of balls is red)=
   

    
 

     

        
 

 

  
 

Q2: P(A)=
 

 
    ,P(B)=

 

 
 

P(      =  
 

 
 

 

  
      P(      =

 

 
 

P (Atleast one of them will hit the target) 

      = 1-P(none)=  
 

 
 

 

 
     

  
  

  
 

P(only one hit the target)=P(A).P(    +P(      P(B) 

=
 

  
 
 

 
 

 

 
 
 

 
 

 

  
 

 

  
 

  

  
 

                                                   LEVEL III 

Q1:Consider the following events: 

A= Selecting a fair complexioned student; 

B =Selecting a rich student; 

C =Selecting a girl. 

We have P (A ) =
 

 
     P ( B ) =

 

 
 and  P ( C ) =

 

  
 

Since A ,B , C are independent events. Therefore , 

Required Probability =P( A ) P ( B ) P ( C ) =
 

 
 

 

 
 

 

  
 =

 

   
 

Q2: Given numbers are 1,2,3,4,5,6,7,8,9,10,11 

 Odd numbers=6 

Even numbers=5 

Sum is even if both nos are odd or both numbers are even 

5  +6  =10+15=25 

Both  nos are odd can be selected in 



186 
 

=6  =
   

 
=15 

Required Probability=
  

  
 

 

 
 

(iii) Independent Events 
LEVEL I 

 

Q1:S={HHH,HHT,HTH,THH,TTT,HTT,THT,TTH} 

E= {HHH,HHT,HTT,HTH} 

F= {TTT,THT,HTT,HHT} 

E   {HHT,HTT} 

P(E)=
 

 
=

 

 
,    P(F)=

 

 
=

 

 
 

                   
 

 
 

 

 
  

 E And F are independent  events. 

Q2:P (A)=
 

 
,P(B)=,

 

 
  P(A    

 

 
 

P (AUB)=P(A)+P(B)-P(A  ) 

 

 
 

 

 
 

 

 
               

     

  
 

 

 
 

             
 

 
 
 

 
 

 

 
YES, A & B are independent 

             

P( AUB)=0.60 

P(A              

                                    

P(AUB)=P(A)+P(B)-P(A    

.60=.35+P(B)-0.35XP(B) 

0.60=.35+P(B)(1-0.35) 
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0.60-.35=P(B)(.65) 

    

    
       

 

  
       

 

 iv  B ye’s theorem, p rtition of s mple sp  e  nd Theorem of tot l 

probability 
 

LEVEL I 

Q:1                               Bag 1                                   Bag 2 

Total no of Ball      6R+5B                                 5R+8B 

Case 1 Red Ball transferred    =           bag 2 has 6R+8B 

Case 2 Blue Ball transferred    =           bag 2 has 5R+9B 

Case 1 P (Blue ball   from bag 2) =
   

    
*

   

    
 

  

   
 

Case 2 P (Blue ball   from bag 2) =
   

    
*

   

    
 

  

   
 

Required Probability=
  

   
 

  

   
 

  

   
 

                                                                              

                   

Let A be the event of getting two Hearts Cards from the remaining 51 cards 

=P(                           
  

  
 

 

 

 

And p (A/        
    

     
  ,P(A/  )=

    

     
 

P(A/      
    

     
 AND    P(A/  )=

    

     
 

Required Probability =P(    ) 

=
             

        
 

  
         

 

  
          

 

  
          

 

  
 
=
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Let A =event that the insured vehicle met an accident. 

P(  )=
    

    
 

 

 
 

P(  )=
    

    
 

 

 
 

P(A/  )=.01,P(A/  )=.02 

 Required Probablity =P(    ) 

=
             

                          
 

=
 

 
 

Q4: Purse 1     purse 2 

         2S+4C     4S+3C 

                                                                           

P (  ) = P (   
 

 
 

                                                                                          

=
 

 
 

 

 
 

 

 
 

 

 
 

=
  

  
 

Q5:  Boys  =
 

 
     Girls=

 

 
 

P(of a girl getting first class)=0.25 

P(of a boy getting first class)=0.28 

 

 Required Probablity==
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LEVEL II 

Q1:  I compartment     II compartment 

 3-fifty paisa coins     2- fifty paisa coins 

+2 one rupee coin                            3 one rupee coins 

 Required Probablity=
 

 
 

 

 
 

 

 
 

 

 
=
 

 
 

                                                                        

P (  ) =
 

 
 

P (  ) =
 

 
 

Probability of good orator in men =
 

   
 

Probability of good orator in women =
  

    
 

P(that male orator is selected) =

 

 
 

 

   
 

 
 

 

   
 

 

 
 

  

    

=
 

 
 

 

Q3:            Plant 1                                                 Plant 11 

         60%     40% 

     S=80%     S=90% 

 Required Probablity OF Selected Cycle of standard Quality from Second pant  
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LEVEL III 

Q1: London    Clifton 

Favourable outcome=
 

 
        Favourable outcome  

 

 
 

(i)  Required Probability it comes from  

London =

 

 
 
 

 
 

 
 
 

 
 

 

 
 
 

 

 
  

  
 

(ii)  Required Probability it comes from  

Clifton =

 

 
 
 

 
 

 
 
 

 
 

 

 
 
 

 

 
 

  
 

Q2 let                           

                                             

A= test is positive 

We have  

                       p (A/              ,P(A/  )=      

Required Probability =P (     

=
             

                          
 

=
          

                     
 

=
  

      
*

     

    
 

= 0.15 

Q3: Consider the following events : 

E1=Box I choosen 

E2=Box II choosen 

E3=Box III choosen 

A=The coin drawn is of gold  
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P(E1 ) = P(E2)= P(E3 )=
 

 
 

P(A/E1)=1         P(A/E2)=0                   P(A/E3)=
 

 
 

P(E1/A) =

 

 
   

 

 
     

 

 
   

 

 
 

 

 

 =
 

 
 

(v) Random variables & probability distribution Mean & variance of 

random variables 
LEVEL I 

Q1 p= probability of getting  a spade card 

    =
  

  
 

 

 
 

q=1-p=
 

 
 

X             0                       1                                     2 

P(x)        
 

  
  

 

  
   

 

  
 

Q2:p= apple is defective =
 

  
 

 

 
 

 q=     
 

 
 

 

 
 

X  0  1  2  3 

P(x)  
  

  
  

  

  
  

  

   
  

 

   
   

 

Q3                          

X              P(                                     

2              .3                                .6                           1.2 

3              .4                                  1.2                        3.6 

4             .3                                1.2                            4.8 

Total                                      3.0                             9.6 
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Var(x)=     
            

    =                 

Level III 

Q1Sol: P (H) =  
 

 
                  P (T) =

 

 
 

P =  
 

 
q =  

 

 
  

 

 
 

X      O    1    2 

P(X)   
 

  

 

  

 

  
 

Q2              n=5 

np+npq=1.8 

              5p+5p(1-p)=1.8 

    5p+5p-5p2=1.8 

10p-5p2  =1.8 

5p2 -10p+1.8=0 

p=  
          

  
 

 
      

  
 

  

  
 
 

  
 

=P=
  

  
 not possible 

   
 

  
 

 

 
 

q=1-p=  
 

 
 

 

 
 

 Probabality distribution 

=(
 

 
 

 

 
 5 

Q3np =
 

 
,     npq=

 

 
 

q= 
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P=   
 

 
 

 

 
 

n=4 

                  

            = 1-4   
    

         =1- 
 

 
 
 

 

  =   
  

  
 

     

  
 

  

  
 

(vi) Bernoulli,s trials and Binomial Distribution 
LEVEL II 

Q1:p=probability getting even no=
 

 
 

      P (getting even no exactly 3 times) 

       
      

=  
  

    
 
 

 
 
 

 
 

 
 
 

 
  

  
 

 

  
 

Q2: p= prob of success =
 

 
       

 

 
 

P(at least 4 successes)=p(x=4)+p(x=5)+p(x=6) 

=6   
               

  

=
   

 
 
 

 
 
 

 
 

 
 
 

  
 

 
 
 

   
 

 
  

 

 
 
 

 

  
 

 
 
 

 
 

 
 
 

+6.
 

 
  

 

 
 
 

+ 
 

 
 
 

 

=
     

  +
    

   
  

   
          

   

=
   

   
 

 

Q3: Sum 9 will be in(3,6),(4,5),(5,4),(6,3) 

p= getting sum as 9=
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q=1- 
 

 
 

 

 
,n=200 

Mean= np ,                      Variance=npq 

= 200* 
 

 
 = 200* 

 

 
*

 

 
 

=
   

 
   

    

  
 

 

 

 

 

 

 

 

 

 

 

 


