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1.APPLICATIONS OF MATRICES AND DETERMINANTS 

2  MARK QUESTIONS 
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A man is appointed in a job with a monthly salary of certain amount and a fixed amount of   

annual  increment. If his salary was Rs.19,800 per month at the end of the first month after 3 

years of service and Rs.23,400 per month at the end of the first month after 9 years of service, 

find his starting salary  and his annual increment. (Use matrix inversion method to solve the 

problem.) Hint:                        

7.                               
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In a competitive examination, one mark is awarded for every correct answer while   ⁄   mark is  

deducted for every wrong answer. A student answered     questions and got    marks. How 

many questions did he answer correctly? (Use Cramer’s rule to solve the problem).  

Hint:         ;   
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4. Solve the following system of linear equations by matrix inversion method         
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1. A family of   people went out for dinner in a restaurant. The cost of two dosai, three 

idlies and two vadais is        . The cost of the two dosai, two idlies and four vadais is 

      . The cost of five dosai, four idlies and two vadais is       . The family has 

       in hand and they ate   dosai and six idlies and six vadais. Will they be able to 

manage to pay the bill within the amount they had? Hint:             , 

            ,              

2. In a T20 match, Chennai Super Kings needed just 6 runs to win with 1 ball left to go in 

the last over. The last ball was bowled and the batsman at the crease hit it high up. The 

ball traversed along a path in a vertical plane and the equation of the path is        

     with respect to a xy-coordinate system in the vertical plane and the ball traversed 

through the points(    ) (     ) (     ), can you conclude that Chennai Super Kings 

won the match? Justify your answer. (All distances are measured in meters and the 

meeting point of the plane of the path with the farthest boundary line is (    )  

Hint:(    )              , (     )                

(     )                     

7.                                                       
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9. If           is divided by         and    ,  the remainders are       and    

 respectively. Find      and    (Use Gaussian elimination method) 
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A boy is walking along the path            through the points (    ) (      ) 

and (   ). He wants to meet his friend at  (    ). Will he meet his friend? (Use Gaussian 

elimination method)   

 Hint:(    )             (      )               

(   )             

10. The upward speed  ( )of a rocket at time t is approximated by   ( )             

      where             are constants.  It has been found that the speed at times         

and     seconds are respectively,        and     miles per second respectively. Find the 

speed at time       seconds. (Use Gaussian elimination method.) 
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11.Test for consistency and if possible, solve the following systems of equations by Rank 

method :                                         

     [
    
   
    

] 6
 
 
 
7  [

 
 
 
]  
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|
 
 
 
)  

 (
    
   
    

|
 
 
  
)
         
         

     

  (
    
   
    

|
 
 
  
)          

                                                (, | -)     ( )  
                                                                

     (
    
   
    

)4
 
 
 
5  (

 
 
  
)  

 
         ( )
        

          

  

                ( )              

         (     )  (     )  
12.Test for consistency and if possible, solve the following systems of equations by Rank 

method :                              

     [
   
    
    

] 6
 
 
 
7  [

 
 
 
]  

                 , | -  (
   
    
    

|
 
 
 
) (

    
   
    

|
 
 
 
)       

 (
    
     
      

|
 
  
  
)
         
         

     

  (
    
     
   

|
 
  
 
)           

                                               (, | -)     ( )   
                                                                         

     (
    
     
   

)4
 
 
 
5  (

 
  
 
)  

 
          ( )

          ( )
  

          ( )                       
 

  
(    ) 

         
 

  
(    )     ( )     

 

  
(    )       

         
 

  
(    )  

            

  
 

 

  
(    )  

         (     )  .
 

  
(    ) 

 

  
(    )  /       

13.Test for consistency and if possible, solve the following systems of equations by Rank 

method                                   

     [
    
    
    

] 6
 
 
 
7  [

 
 
 
]  

                 , | -  (
    
    
    

|
 
 
 
)  

 (
    
   
   

|
 
 
 
)
         
         

      

                                                (, | -)     ( )     
                                                                         

     (
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5  (

 
 
 
)  
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14.Test for consistency and if possible, solve the following systems of equations by Rank 

method :                              

     [
   
    
   

] 6
 
 
 
7  [

 
 
 
]  

                 , | -  (
   
    
   

|
 
 
 
)  

  (
    
   
   

|
 
 
 
)      

 (
    
    
    

|
 
 
 
)
         
         

      

 (
    
    
   

|
 
 
  
)          

                                                (, | -)     ( )     
 (, | -)   ( )                                                               
15. Find the value of k for which the equations                            

               have (i) no solution  (ii) unique solution   (iii) infinitely many solution  

      [
    
     
    

] 6
 
 
 
7  [

 
  
 
]  

                 , | -  (
    
     
    

|
 
  
 
) 

 (
    
     
    

|
 
  
 
)           

  (
    
        
         

|
 
  
   

)
        
         

  

 (
    
  (   )    

        
|

 
  

    
)          

 (
    
  (   )    
  (   )(   )

|
 
  

 (   )
)  

(i)                 (, | -)     ( )     (, | -)   ( )  
                                           

(ii)                 (, | -)     ( )  
                                              

(iii)              ;  (, | -)     ( )  
                                                     . 

16.  Investigate the values of λ and   the system of linear equations 

                                                  have 

   (i) no solution      (ii) a unique solution         (iii) an infinite number of solutions. 

     [
   
    
   

] 6
 
 
 
7  [
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|
 

   
   

)
          
        

 

(i)                 (, | -)     ( )     (, | -)   ( )  
                                          

(ii)                (, | -)     ( )  
                                              

(iii)                (, | -)     ( )  
                                                     . 

17. Investigate for what values of λ and μ the system of linear equations  

                                       has (i) no solution (ii) a unique solution  

 (iii) an infinite number of solutions. 
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(i)                (, | -)     ( )     (, | -)   ( )  
                                          

(ii)                (, | -)     ( )  
                                              

(iii)               (, | -)     ( )  
                                                     .  

18. Solve the following system of homogenous equations. 

                                                      

                 , | -  (
   
     
    

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

19. Solve the following system of homogenous equations. 

 1                              

     [
    
     
   

] 6
 
 
 
7  [

 
 
 
]  
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)      

  (
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 (
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)            

  (, | -)     ( ) , 
                                                                
(     )  (     ). 
20. Determine the values of λ for which the following system of equations           
                           has (i) a unique solution (ii) a non-trivial solution.  

     [
   
   
   

] 6
 
 
 
7  [
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)       
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)         

(i)            ( )   (, | )-)      
                                                                (     )  (     ) 
(ii)            ( )   (, | )-)     
                                                                    
21. By using Gaussian elimination method, balance the chemical reaction equation:  

                      
                        ( )    
                                    ( )   
                                     ( )  
                    ( )  
                                      ( )   
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The Balanced  chemical reaction equation    ( )                       

 

2.COMPLEX NUMBERS 

 2 MARK QUESTIONS 

1. Simplify  :             

                   
 

     
  

 (  )   ( )  
 

(  )     
  

   
 

 
  

   .
 

 
 

  

  
/  

=      

2. Simplify: ∑     
    

∑  
  

   

                                         

 ,           -  ,            -  ,              -  

   

3. Simplify:                    

                    (             ) 

  
         

  

             

 (  )   (  )      

   

4.Find the additive and multiplicative inverse of        

                                         

                                         .
 

     
/   . 

 

     
/  

                                         .
 

     
/   . 

 

     
/  

 

  
 

 

  
  

5.                              
  

  
                         

  
  
 
    

    
 
    

    
 
    

    
 

 
            

     
 

 
      

  
 

 
     

  
 

6.       (    )  (    )̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅                         . 

(    )  (    )̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅      ̅̅ ̅̅ ̅̅ ̅̅      ̅̅ ̅̅ ̅̅ ̅̅   

            

       

7.         ̅  
 

   
                         

  ̅  
 

   
     

 

   
 
   

   
     

   

     
 
 

 
    

 

 
  

 

 
 
  

 
  

8                        .
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   .
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9                         (  ̅)                        .  

  ̅   (    ̅̅ ̅̅ ̅̅ ̅̅ )   (    ) 

        

      

   (  ̅)    

10.                         (     ̅    )                    .  

     ̅      (    )   (    ̅̅ ̅̅ ̅̅ ̅̅ )     

         (    )     

                   

           

     (    )  

   (     ̅    )       

11.                                                        

     (   )(     )  (    )   (   )         

  (      (     )   (     )) 

                .
 

     
/   . 

 

     
/  

 .
  

(  )     
/   . 

  

(  )     
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12.                                                  
  

  
 

.
  

  
/
  

 
  

  
 

     

    
 

     

    
 

   

   
  

 
(    )  (    )

     
  

  
  

 
 

 

 
    

13.      |
   

     
| 

|
   

     
|  

|   |

|     |
 

 
√     

√(  )    
  

   

14.                            . 

√      4√
| |  

 
  

 

| |
√
| |  

 
5   

        | |  √      √     

√      (√
   

 
  

 

 
√
   

 
)   (

 

√ 
  

 

√ 
) 

15.                       (    )(    ) 

|  (    )(    )|  |  ||    ||    | 

 √     √     √      

 √ √  √     

    

16.                                                          ,  (  )-     

       

    (    )           (  )    

,  (  )-         

17                                                            ,(   )   -    

       

(   )    (   )(    )                (     )   (   ) 

   ,(   )   -        

   ,(     )   (   )-           (  )       

18                                                           | |  |   | 

| |  |   |  |     |  |       | 

 √      √   (   )  

Squaring on both sides, 

           (   )   

                    

         (  )        

19.                                                          |      |      

|      |    | (    )     |     
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 |(    )  (    ) |    

 √(    )  (    )     

Squaring on both sides, 

 (    )  (    )      

                        

                     

20.                                                       |   |       

|   |      |      |      

 |(   )    |     

 √(   )        

Squaring on both sides, 

 (   )          

                  

                   

21.                         |        |                                      

                     

                         : |    |       

|        |     |      |     

 |  (    )|  
 

 
  

             (    )  

        
 

 
         

22.           |     |                                                           

             

    |     |     

 |  (    )|      

            (    ) ;                             

 |     |                                           

3 MARK QUESTIONS 

1. Find the values of the real numbers x and y, if the complex numbers   (   )  (   )  

     and     (     )        are equal. 

   (   )  (   )                        

 (       )   (      ) 

      (     )                     

 (      )   (    ) 

Given :       (       )   (      )  (      )   (    ) 

Equating the real and imaginary parts on both sides, 

               

                 

       ( ) 

            

              

       ( ) 

( )   ( )             

                         

2. The complex numbers     and   are related by 
 

 
 

 

 
 

 

 
. If        and        , 

find   in      rectangular form 

 

 
 
 

 
 
 

 
 

 

 
 

 

    
 

 

    
 (

 

    
 
    

    
)  (

 

    
 
    

    
) 

 
    

     
 
    

     
 

 
 

  
(         ) 

 
 

 
 
   

  
 

   
  

   
 

  

   
 
   

   
 

 
  (   )

     
 

 
 

 
(   )  

3.  Find the least value of the positive integer   for which (√   )
 

 (i) real   (ii) purely 

imaginary  

(√   )
 
  √      √       

(√   )
 
 .(√   )

 
/
 

 (  )      

( )           (√   )
 
           

(  )           (√   )
 
                      

4.            (   √ )
  
 (   √ )

  
                      

  (   √ )
  
 (   √ )
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 ̅  (   √ )
  
 (   √ )

  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
 (   √ )

  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
 (   √ )

  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
  

 .   √ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ /
  

 .   √ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ /
  

 (   √ )
  
 (   √ )

  
  

  2(   √ )
  
 (   √ )

  
3 

    

 (   √ )
  
 (   √ )

  
                    . 

5.           (   √ )
  
 (   √ )

  
          

  (   √ )
  
 (   √ )

  
 

 ̅  (   √ )
  
 (   √ )

  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅
 (   √ )

  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
 (   √ )

  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
  

 .   √ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ /
  

 .   √ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ /
  

 (   √ )
  
 (   √ )

  
    

 (   √ )
  
 (   √ )

  
         

6       
    

     
                                                          

  

  
 

    

    
 0

     

     
1   0

     

     
1   

    

     
 [

     

   (   ) 
]   [

     

   (   ) 
]  

       

   
  

  

   
 
  

   
  

           
  

   
   

                
  

   
 

7.Simplify .
   

   
/
 

 .
   

   
/
 

 into rectangular form.. 

   

   
 0

   

   (  ) 
1   0

   

   (  ) 
1  

  

 
    

   

   
 (

   

   
)
  

    

.
   

   
/
 

 .
   

   
/
 

 ( )  (  )          . 

8.     
   

    
 

    

 
                                                    

   

    
 
    

 
  (   )  (    )(    ) 

                    

                   

             

  (    )        

   
     

    
                                       

  
  
 
    

    
 [

     

     
]   [

     

     
]  

 [
     

   (  ) 
]   [

     

   (  ) 
]  

  

  
  

  

  
      

9.Which one of the points             is closest to      

                                                    |     |   

                         

    |         |  |      |  √(  )  ( )  √    

    |         |  |      |  √(   )  (  )  √     

√    √    . 

                            

10.     | |                 |      |     

                        

||  |  |  ||  |     |  |  |  |  | 

 |  √     |  |      |    √      

 |  √   |  |      |    √    

 |    |  |      |       

 |  |  |      |     

   |      |     

11.                                                       |   |  |   | 

|   |  |   |  |      |  |      | 

 |   (   )|  |(   )    | 

 √( )  (   )  √(   )  ( )  

Squaring on both sides, 

 ( )  (   )  (   )  ( )   

                        

         

        

12.                                                       |   |  |   |     

|   |  |   |     |      |  |      |     

 |(   )    |  |(   )    |     
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 .√(   )    /
 

 √(   )    
 
    

 (   )     ,(   )    -     

                           

         

        

13.                                                 |  |   |  |  |  |  |        |  

                    |
 

  
 

 

  
 

 

   
|. 

|  |    |  |
        ̅      ̅  

 

  
  

,JNghyNt   ̅  
 

  
      ̅  

 

  
 

|
 

  
 

 

  
 

 

  
|  |  ̅    ̅    ̅|  |        |̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅     

14 Find the principal argument      , when    
 

   √ 
. 

.        .
  

   √ 
/     (  )     (   √ )  ( )  

   (  )       |
 

 
|       |

 

  
|     

   (   )                                
               

   (   √ )       |
 

 
|       |

√ 

 
|  

 

 
  

   √    (   )                                  

       
 

 
 

( )     .
  

   √ 
/    

 

 
 

  

 
  

15.                                                      
   

   
 

 
     

 

 

   

             ( )  ( )  

  √      √(  )  ( )  √   

       |
 

 
|       |

 

  
|  

 

 
  

(   )                                 

            
 

 
 

  

 
  

( )      √    .
  

 
/  

   

   
 

 
     

 

 

 
√    .

  

 
/ 

   .
 

 
/

  

 √    .
  

 
 

 

 
/  

 √    .
  

  
/   

 √    .    
  

  
/       

16.                      .   
 

 
     

 

 
/ .   

 

  
     

 

  
/                        

.   
 

 
     

 

 
/ .   

 

  
     

 

  
/     .

 

 
/     .

 

  
/  

    .
 

 
 

 

  
/  

    .
  

  
/  

    
 

 
     

 

 
  

 
 

√ 
  

 

√ 
  

17.                    
   

 

 
     

 

 

 .   
 

 
     

 

 
/
                      

   
 

 
     

 

 

 .   
 

 
     

 

 
/
  

 

 
   . 

 

 
 

 

 
/  

 
 

 
   . 

  

 
/  

 
 

 
   . 

 

 
/   

 
 

 
.   

 

 
     

 

 
/  

  
 

 
   

18.                   (
     

 

  
     

 

  

     
 

  
     

 

  

)
  

. 

      
 

  
     

 

  
  vd;f.  

 

 
    

 

  
     

 

  
 

(
     

 

  
     

 

  

     
 

  
     

 

  

)
  

 4
   

  
 

 

5

  

 .
   

   
  /

  

      

    .   
 

  
     

 

  
/
  

  

 0 .   
 

  
     

 

  
/1
  

  

    0   .   
 

  
/      .   

 

  
/1  

   ,          -  
    

19.                             

                

   (  )
 
 ⁄ (  )

 
 ⁄   
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  ,   ( )-
 
 ⁄   

  ,   (     )-
 
 ⁄           

     (    )
 

 
          

     .
 

 
/      ( )     .

  

 
/  

20. State and prove the triangle law of inequality. (or)  

For any two complex number    and    , prove that |     |  |  |  |  |. 
PROOF: 

|     |
  (     )(     )̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅                                   (   ̅  | | ) 
 (     )(  ̅    ̅)                                   (      ̅̅ ̅̅ ̅̅ ̅̅ ̅    ̅    ̅) 
     ̅  (    ̅    ̅  )      ̅  

     ̅  (    ̅      ̅̅̅ ̅̅ ̅̅ )      ̅               (  ̅̅   ) 
 |  |

     (    ̅)  |  |
                     (    ̅     ( )) 

 |  |
   |    ̅|  |  |

                          (   ( )  | |) 
 |  |

   |  ||  |  |  |
                       (       ̅̅ ̅̅ ̅̅ ̅    ̅   ̅  | |  | ̅|) 

 (|  |  |  |)
   

Squaring on both sides, |     |  |  |  |  | 
5 MARK QUESTIONS 

1.            .
     

   
/
  

 .
     

    
/
  

         

     

   
 
     

   
 
   

   
 

 
               

     
 

 
       

  
  

      
     

    
 
     

    
 
    

    
 

 
                 

     
 

 
       

  
 

     

  (
     

   
)
  

 (
     

    
)
  

 (   )   (   )   

 ̅  (   )   (   )  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

 (   )  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅  (   )  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

 (   )   (   )   

   

 .
     

   
/
  

 .
     

    
/
  

        . 

2.           .
     

    
/
  

 .
   

    
/
  

                     

     

    
 
     

    
 
    

    
 

 
             

     
 

 
       

  
 

      
   

    
 
   

    
 
    

    
 

 
         

     
 

 
      

 
 

      

  (
     

    
)
  

 (
   

    
)
  

 (    )   (    )   

 ̅  (    )   (    )  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  (    )  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅  (    )  ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

 (    )   (    )   

  ((    )   (    )  )  

     

  .
     

    
/
  

 .
   

    
/
  

                     

3.                      ,  
 

 
 

 √ 

 
 and   

 

 
 

 √ 

 
                          

                    . 

         
 

 
  

√ 

 
         

 

 
  

√ 

 
 

|     |  |  4 
 

 
  

√ 

 
5|  |

 

 
  

√ 

 
|  √(

 

 
)
 

 4
√ 

 
5

 

 √
 

 
 
 

 
 √

  

 
 √  
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|     |  |4 
 

 
  

√ 

 
5  4 

 

 
  

√ 

 
5|  | 

 

 
  

√ 

 
 
 

 
  

√ 

 
|  √4

 √ 

 
5

 

 √  

|     |  |4 
 

 
  

√ 

 
5   |  | 

 

 
  

√ 

 
|  √(

 

 
)
 

 4
√ 

 
5

 

 √
 

 
 
 

 
 √  

                                                                 

4                                                |  |   |  |  |  |                

                |
              

        
|      

|  |    |  |
         ̅        

  

  ̅
   ̅  | |  

similarly,    
  

  ̅̅ ̅
     

  

  ̅̅ ̅
 

         
  

  ̅
 
  

  ̅
 
  

  ̅
 

            (
  ̅  ̅    ̅  ̅    ̅  ̅

      ̅̅ ̅̅ ̅̅ ̅̅
) 

 |        |  |  | |
  ̅  ̅    ̅  ̅    ̅  ̅

      ̅̅ ̅̅ ̅̅ ̅̅
| 

 |        |    
|  ̅  ̅    ̅  ̅    ̅  ̅̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ |

|      ̅̅ ̅̅ ̅̅ ̅̅̅̅ ̅̅ ̅̅ ̅̅ |
 

 |        |    
|              |

|  ||  ||  |
 

 |        |    
|              |

     
 

 |        |  
|              |

 
 

 |
              

        
|    

5 Let       and    are three complex numbers such that  |  |    |  |    |  |    and 

 |        |    . show  that  |                |   .  

|  |    |  |
        ̅      ̅  | |  

|  |    |  |
        ̅     

|  |    |  |
        ̅    

|                |  |    ̅         ̅         ̅    | 

 |(      )(  ̅    ̅    ̅)| 

 |      ||  ̅    ̅    ̅| 

 |      ||        |̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

 |  ||  ||  ||        | 

         

    

6                              ̅                         

      ̅    

       ̅ 

 |  |  |  || ̅| 

 |  |   | | 

 | |   | |    

 | |(| |   )    

 | |                               (  ) | |        ̅       ̅  
 

 
 

     ̅  
 

 
          ̅      

     .
 

 
/                               

       ̅                         

7 For any two complex numbers    and    such that |  |   |  |    and         then show 

that   
     

      
 is a real number. 

|  |    |  |
        ̅      ̅  

 

  
 

similarly   ̅  
 

  
. 

      
     

      
  

 ̅  (
     
      

)
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅

 

 
  ̅    ̅

 ̅      ̅̅ ̅̅ ̅̅
 

 
  ̅    ̅
    ̅  ̅
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 ̅      

              

8. If        is a complex number such that |
    

    
|   , Show that the locus of   is real axis. 

       

|
    

    
|    |    |  |    | 

 |       |  |       | 

 |   (   )|  |   (   )| 

 √   (   )  √   (   )  

                         

    (   )     (   )   

                          

       

     

                               

9. If        is a complex number such that   .
    

    
/     Show that the locus of   is  

                  . 

       

    

    
 
 (    )   

 (    )   
 
(    )     

(   )    
                               ( )  

     

     
 

                              

  (
    

    
)    

  (   )   (    )

(   )    
   

                

                

10.If        and    .
   

   
/  

 

 
 then show that                .. 

        
   

   
 

      

      
 

   (   )

(   )   
                              

  0
     

     
1   0

     

     
1 

 0
 (   ) (   ) 

(   )    
1   0

(   )(   )   

(   )    
1  

 0
          

(   )    
1   0

      

(   )    
1  

        
          

(   )    
    

      

(   )    
 

   (
   

   
)  

 

 
      (
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(   )    
 

      

(   )    
  

                      

                   

11.                  .
   

   
/  

 

 
                         

        
   

   
 

      

      
 

(   )   

(   )   
                               

  0
     

     
1   0

     

     
1 

 0
(   )(   )   

(   )    
1   0

 (   ) (   ) 

(   )    
1  

 0
       

(   )    
1   0

  

(   )    
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(   )    
    

  

(   )    
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12.            
 

 
              

 

 
                  

 

    
     (     )   

  
 

 
                       

  
 

 
                     

   (          )                

   (          )                
  

  
 

            

            
    (     )      (     )  
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 .

  

  
/
  

    (     )      (     )  

  

  
 

 

  

 
      (     )   

13.             
 

 
              

 

 
              

  

  
 

 

  

 
      (     )    

  
 

 
                       

  
 

 
                     

     (            )(            )   
    (     )      (     )  

 

    
    (     )      (     )  

     
 

    
     (     )  

14. Find the cube roots of unity. 

       

   ( )
 
 ⁄   

   ,   ( )-
 
 ⁄   

   ,   (     )-
 
 ⁄           

      .
   

 
/           

      ( )    .
  

 
/     .

  

 
/  

      ( )    .  
 

 
/     .  

 

 
/  

                 .  
 

 
/      .  

 

 
/     .  

 

 
/      .  

 

 
/  

         
 

 
     

 

 
     

 

 
     

 

 
  

     
    √ 

 
 
    √ 

 
  

                                     =  
    √ 

 
 
    √ 

 
 

15. Find the fourth roots of unity.   

      

   ( )
 
 ⁄   

   ,   ( )-
 
 ⁄   

   ,   (     )-
 
 ⁄             

      .
   

 
/             

      ( )    .
  

 
/     .

  

 
/     .

  

 
/  

              

                                          =          . 
16. Suppose       and    are the vertices of an equilateral triangle inscribed in the circle | |   . 

If       √ , then find    and    

                  
  

 
                               

  

 
           

      √   

        .
  

 
/  

 (   √ ) 0   .
  

 
/      .

  

 
/1  

 (   √ ),   (      )      (      )-  

 (   √ )(             )  

 (   √ ) . 
 

 
  

√ 

 
/  

     

        .
  

 
/  

    0   .
  

 
/      .

  

 
/1  

   ,   (      )      (      )-  
   (             )  

   . 
 

 
  

√ 

 
/  

    √   

 

3.THEORY OF EQUATIONS 

2 MARK QUESTIONS 

1.                                                                      

                   ∑
  

  
                             . 

                           

∑          
 

 
     

∑         
 

 
     

∑
 

  
 

 

  
 

 

  
 

 

  
 

     

   
 

  

  
 

 

 
  

2 Find the sum of the squares of the roots of                        

∑            
 

 
  

∑                     
 

 
  

(       )               ∑     

            (       )   ∑     
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 . 
 

 
/
 

  .
 

 
/  

 
  

  
 

  

 
  

 
      

  
  

3.  Find the sum of squares of roots of the equation                . 

                       

Sum of the squares of the fourth degree equation  
      

  
 

 
(  )   ( )( )

  
  

 
  

 
  

     

4. If   is real, discuss the nature of the roots of the equation              , in terms of  

  . 

                       

 (  )   ( )(   ) 

             

   (      ) 

   (   )(   ) 

                                            

                                                      

                                                                
5.Construct a cubic equation with roots                 

                 

∑                  

∑                      

∑                 

Required cubic equation :    (∑ )   (∑  )  (∑   )     

                

DO IT YOUSELF: 

Construct a cubic equation with roots    )           (  )             

6 If   and   are the roots of the equation             , show that √
 

 
 √

 

 
 √

 

 
  . 

     
 

 
          

 

 
  

√
 

 
 √

 

 
 √

 

 
  √ 

√ 
 √ 

√ 
 

√ 

√ 
  

   

√  
 

√ 

√ 
  

  
√ 

√ 
 

√ 

√ 
  

    

7. Find a polynomial equation of minimum degree with rational coefficients, having   √   as a 

root. 

    √         √    

                         

 (   )  ( √  )
 
  

            

                                       

8. Find a polynomial equation of minimum degree with rational coefficients, having    √  as a 

root. 

.    √        √   

                         

  (   )  ( √ )
 
    

            

                                        

9                                                                              .  

             

         (  )   ( )( ) 

       

       

                                               

10.f     (   )       has equal roots. Find   .  

                

                           

          

 (    )   ( )(  )    

                  

              

           

 (   )(   )     
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11.                                                                  
                  (   )   (   )   

 ∑             
 

 
    

        

    
 

 
  

         
 

 
                               

  . 
 

 
/
 

  . 
 

 
/
 

  . 
 

 
/       

  
  

  
  .

  

 
/  

  

 
      

  
  

  
 

  

 
   

  

 
  

( )                     

              

12 If   is real, discuss the nature of the roots of the polynomial equation            , in 

terms of  . 

            

                (   ) 

                                    

                                                   

                                           

                                                  

13.Find a polynomial equation of minimum degree with rational coefficients, having   √   as 

a root. 

    √        √    

                          

 (   )  (√  )
 
  

             

                                      

14.                                                                                    

                                                                                              

                                                                                           

    . 

                                         

                             

            

15.                                                                           . 

 ( )                   

 ( )                                                            

 (  )   (  )   (  )  (  )   (  )                     

 (  )                                                            

                        (   )       . 

  ( )                                    

16. Discuss the nature of the roots of the following polynomial                       

             

 ( )                                    

 ( )                                                       

 (  )                                    

 (  )                                                       

  ( )                            

3 MARK QUESTIONS 

1.If   and   are the roots of the quadratic equation              , construct a quadratic  

equation whose roots are     and    ;. 

     
  

  
         

  

  
 

                                
  

  
   

  

  
  

                     (   )(   )              

     (   )      

  
  

  
  . 

  

  
/     

 
      

  
    

 
       

  
  

  
  

  
  

                                  (            )  (                )        

    .
  

  
/   . 

  

  
/       

                

2.If   and   are the roots of the quadratic equation            , construct a quadratic 

www.Padasalai.Net                                                                 www.CBSEtips.in

Kindly send me your district question papers to our whatsapp number: 7358965593

w
w

w
.P

ad
as

al
ai

.N
et

w
w

w
.P

ad
as

al
ai

.N
et

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


                                                     rpwg;G topfhl;b 2022-23 - rptfq;if khtl;lk; Page 21 
 

equation whose roots are   and   ;. 

    
 

 
        

  

 
 

                        (   )      .
 

 
/
 

  .
  

 
/  

  
  

 
    

  
 

 
         

                           (   )  .
  

 
/
 

 
   

 
  

                                  (            )  (                )     

    . 
 

 
/   .

   

 
/     

                 

3.                                                                             

                                            

                                         

∑          
 

 
  

 

 
      

∑            
 

 
 

 

 
     

∑         
 

 
  

 

 
     

                    

∑              (     )   (  )      

∑  (  )(  )  (  )(  )  (  )(  )     (        )   ( )      

∑  (  )(  )(  )     (   )    (  )       

                              (∑ )   (∑ )  (∑ )       

    (  )       (   )     

                     

DO IT YOURSELF : 

                                                                             

                             ( )
 

 
 
 

 
 
 

 
   (  )                

4.If     and   are the roots of the polynomial equation                    , find the 

value of    ∑
 

  
  in terms of the coefficients. 

                       ;:                 

∑          
 

 
  

∑            
 

 
  

∑         
 

 
  

∑  ∑
 

  
 

 

  
 

 

  
 

 

  
 

        

   
 

(     )   ∑  

   
 

. 
 

 
/
 
  .

 

 
/

 
 

 

   

 .
  

  
 

  

 
/ . 

 

 
/  

 .
      

  
/ . 

 

 
/  

 
      

  
  

5.                                                          √
√ 

√ 
             

  √√ 

√ 
.     

√ 

√ 
 

    
 

 
  

         

          

6.Find a polynomial equation of minimum degree with rational coefficients, having √  √  as a 

root. 

√  √                             √  √  

   √  √   

                       (  √ )
 
 √ 

 
  

     √        

       √    

                              (    )  ( √  )
 
  

                

              

7. Prove that the straight line and parabola cannot intersect at more than two points. 
                                         ( )  
                                   ( )  
     ( )   ( )  (    )       

                    
                      
      (      )        
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Since it is a quadratic equation, it has only two solutions, So the straight line and parabola cannot 

intersect at more than two points.  

8. Prove that a line cannot intersect a circle at more than two points. 
                                   ( )  
                                         ( )  
     ( )   ( )     (    )      

                     
 (    )        (     )     

Since it is a quadratic equation, it has only two solutions, So a line cannot intersect a circle at 

more than two points. 

9.Solve the equation            . 

         ( ). 

                        

 (   )(   )                               
 

 

  

 
  

 
 

 
 

        

             ( ), 

                 

             √  

                        √      √ . 

10.                                    .  

                                    

 (   )            . 

 
      
    
      

  
   
 

 

 

                                               
 

 

   

 
  

 
 

 
  

 (   )(   )   

         

                               

11.                                    . 

                               

                                  

 (   )            . 

  
     
     
     

   
  
 

 

                                              
  

  

   

 
 

  

  
 

 (    )(   )  

  
 

 
     

                      
 

 
       . 

12.                                 . 

                 (   )   (   )     

 (    )(   )     

                

            

            

13.                                   . 

                                  

                                    

 (   )            . 
 

  
       
     
     

 
  
 

 

                                                                       
  

  

  

 
   

 
 

  
  

 (   )(    )    

     
 

 
   

                            
 

 
. 

14. Solve:   
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   (   )   (   )      

 (   )(    )     

       (  )     
 

 
 (Not a solution) 

   
 

    
 

       

  
 

       

  
 

      

        

        

15.                                      (    )          (    )        

 (  )   (    )        

 (  )    (  )        

            
 ( )    ( )        

                

  (   )   (   )     

 (   )(   )     

        

                            

                    

                    

                          . 

16.                                                        
           ( )  
                    
              
               

  (    )   (    )     

 (   )(    )       

     
 

 
    

   
 

 
       

 

 
  

         
 

 
  

       
 

 
      

     

         Not a solution 

 

 

17.                        

                     
           ( )  
                 

             
 (   )(   )      
         
               ( )   
        

         
 

 
  

       
 

 
      

       Not a solution 

 

 

5 MARK QUESTIONS 

1.              √                                                         

                    . 

                √                                 √  √                 

                                                         

                                    

                                           

∑   
 

             √    √          

           

∑  
 

   (   )(   )(  √ )(  √ )         

 ( )( )         

        

Quadratic equation :    (   )       

            

 (   )(   )     

         

Thus the roots are            √    √              

2. Find all zeros of the polynomial                             , if it is known 

that        and  √   are two of its zeros;. 
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           and  √                              and  √                     

                                                     

                              

                                        

∑   
 

             √  √         

           

∑  
 

   (    )(    )(√ )( √ )        

 ( )( )        

       

Quadratic equation:    (   )       

           

    
   √      

  
  

 
 (  ) √(  )   ( )(  )

 ( )
  

 
  √    

 
   

 
  √  

 
    

 
  √  

 
 
  √  

 
  

Thus the roots are            √   √  
  √  

 
     

  √  

 
. 

3.Solve the equation                     if it is known that 
 

 
 is a solution.  

                                       
 

 
                               

                               

                                          
 

 
                 

∑  
 

 
   

 

 
   

 

 
 

 

 
 

  

 
 

    

 
 

 

 
  

 
    

 
 

 

 
 

  

 
   

 
    

 
 

    

 
   

 
    

 
  

 

 
  

            

                                   
 

  

 

 
 

 

  
   

 (   )(    )     

       
 

 
  

                        
 

 
       

 

 
.   

4.        (   )(   )(   )(   )      

(   )(   )(   )(   )       

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

 ,       -,       -       

            ( ). 
 ,    -,    -       

                   

               

                  

  (   )    (   )     

 (   )(    )     

         

               ( )   
             
           

 (   )(   )     

           

            

             

  (   )(   )     

         

                                . 

5.       (    )(   )(   )(    )       

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

 ,        -,      -        

 , (    )   -,      -         

            ( ). 
 ,    -,   -        

                     

               

                  

   (   )    (   )     
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5.TWO DIMENSIONAL ANALYTICAL GEOMETRY -11 

2 MARK QUESTIONS 

1. Find the equation of the circle with centre (    ) and passing through the point (   ) in 

standard form. 

        (   )          (    ) 

            √(   )  (   )  √     √    
                          (   )  (   )           

 (   )  (   )  √  
 
   

                      
                   

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

 
     

 

 
        

5. Find the equation of the parabola with focus  ( √   ) , and directrix    √  

From the given data the parabola is open leftwards,  (   )  (   )       √  
                            (   )     (   )  

 (   )    √ (   )  

      √    

6. Find the equation of the parabola whose vertex is (    ) and focus (    ). 

From the given data the parabola is open leftwards,  (   )  (    )          (    ) 
      |     |  |   |     
                            (   )     (   )  

 (   )    ( )(   )   

 (   )     (   )  

7. The orbit of Halley’s Comet is an ellipse       astronomical units long and by      astronomical 

units  wide.  Find its eccentricity. 
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8.                                                                

          ( )       
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9. The equation   
 

  
   models cross sections of parabolic mirrors that are used for solar energy. 

There is a heating tube located at the focus of each parabola; how high is this tube located above the 

vertex of the parabola? 

                              
 

  
     

         

     ( )   

      
        (   )  (   )  
Thus the tube is located 8 unit above the vertex of the parabola. 

10. If the equation of the ellipse is 
(    ) 

   
 

  

  
   (  and   are measured in centimeters) where to 

the nearest centimeter, should the patient’s kidney stone be placed so that the reflected sound hits 
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the kidney stone? 
(    ) 

   
 

  

  
                  

  √
     

  
 √

      

   
 √

   

   
 

    

  
  

      
    

  
       

         (    )  (    )  

                                                                            

22. The maximum and minimum distances of the Earth from the Sun respectively are      

        and             . The Sun is at one focus of the elliptical orbit. Find the distance from 

the Sun to the other focus. 

                                          ( )  

                                          ( )  

( )  ( )                        

                                                            

5 MARK QUESTIONS 

1.                                                           (   ) (     )    (   )  

     (   )  (   )   (    )    

       
     

     
 

                
   

   
 

  

  
 

 

 
 

                 
    

   
 

  

 
    

      
 

 
        

        .         
 

 
 

W.K.T the angle in a semi circle is right angle. ;;  

 (   )      (    )                                       

                                                     (     )   (     )                    

(    )(    )  (    )(    )    

 (   )(   )  (   )(   )     

                   

                  

2. A road bridge over an irrigation canal has two semi circular vents each with a span of     and 

the supporting pillars of width   . Use Fig to write the equations that represent the semi-vertical 

vents. 

 

 

 

 

 

FIRST VENT: 

          (    )            kP 

                           (   )  (   )      

 (    )  (   )       

                      

                   

SECOND VENT: 

         (    )          kP 

                            (   )  (   )      

 (    )  (   )       

                       

                    

                                                             (   ) (    )     (   )  

     (   )   (   )   (    ). 

                 
   

   
    

                
   

    
   

      (  )( )      

                 
 

 
 

W.K.T the angle in a semi circle is right angle. ;;  

 (   )      (    )                                   . 

tpl;lj;jpd; Kidg;Gs;spfshFk;.    

                                                     (     )   (     )                    

(    )(    )  (    )(    )     

 (   )(   )  (   )(   )       

            

          

7.                                                                                     
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 (   )   (   )  

        

   
 

 
    

The parabola is open upwards. 

                 
 

                

            

              

vertex  (   )                

   (    )  

Focus  (   )  .  
 

 
/           

 

 
   

 

 
  

   .  
 

 
/  

Equation of Latus 

rectum 
        

 

 
     

 

 
      

 

 
  

         

Length of Latus rectum     .
 

 
/        

 

9.                                                                                     

        

                           

                  

 (   )        

 (   )   (   )  

 (   )   ( )(   )  

      (   )  (   ) 

The parabola is rightwards.. 
                                  

              

               

vertex  (   )                

   (   )  

Focus  (   )  (   )                

   (   )  

Equation of Latus rectum                         

(  )         

Length of Latus rectum     ( )        
 

10.                                                                              

 
(   ) 

   
 

(   ) 

   
    

(   ) 

   
 

(   ) 

   
   

  

   
 

  

   
                

It is an ellipse, the major axis is parallel  to         

                    

  √
     

  
 √

       

   
 √

  

   
 

 

  
    

      
 

  
      

 

 
 

  
 
  ⁄
 

   

 
   

                                   

             

               

         (   )                 (   )  

           (   )  (    )                  (    )  

  (    )  (     )                    (     )   

        (    )  (   )                   (    )  

  (     )  (    )                    (    )  

Equation of  

            
  

 

 
   

   

 
    

   

 
     

   

 
  

   
 

 
    

   

 
       

   

 
       

   

 
  

 

11.                                                                              
(   ) 

   
 

(   ) 

  
    

(   ) 

   
 

(   ) 

  
   

  

   
 

  

  
                

It is an ellipse, the major axis is parallel  to         

                    

  √
     

  
 √

      

   
 √

  

   
 

 

  
  

      
 

  
      

 

 
 

  
 
  ⁄
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         (   )                 (    )  

           (   )  (    )                  (   ) 

  (    )  (     )                    (     )   

        (    )  (   )                   (   )  

  (     )  (    )                   (    )  

Equation of  

            
  

 

 
   

   

 
    

   

 
     

  

 
 

  

 
  

   
 

 
    

   

 
     

   

 
        

   

 
  

  

 
  

 

13.                                                                          
 

 
 

          
  

  
 

  

 
                  √     √    

                                               
     

 
 

     

 
   

 
    

 

 

 √ 
 

    
 

 

 √ 
    

 
 
√ 
⁄

 √ 
 

 

√ 
⁄

 √ 
    

 
 

 
 

 

 
    

 
    

 
     

         

           

                                              
  

    
 

  

    
        

 
 √  

   
 

 

 
 √  

   
 

 

        

 
 √  
 
√ 
⁄

 
 √  
 
√ 
⁄

     

             

             

14.                                                                     

                                                    

                

                             

          
  

  
 

  

 
               

                      

         ( )                          ( )       ( ) 

     ( ) ( )               

                                                          

                  .
    

 
 
  

 
/  .

   ( )

 
 
 

 
/  (    )  

15. Find the equations of the tangent and normal to hyperbola               at   
 

 
 .(Use 

parametric form). 

                  

     
  

 
 

  

  
    

             

        √   

                                                 
     

 
 

     

 
   

 
    

 

 

 
 

    
 

 

 √ 
    

 
  

 
 

√  

 √ 
     

 
  

 
 

 

 
    

 
     

 
    

          

            

                                                
  

    
 

  

    
        

 
  

   
 

 

 
 √  

   
 

 

 ( )  ( √ )
 
  

 
  

 
 

 √  

√ 
       

 
  

 
       

 
     

 
     

           

             

16. A bridge has a parabolic arch that is 10m high in the centre and     wide at the bottom. Find 
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the height of the arch    from the centre, on either sides. 

                                    ( )  
   (      )  (  )     (   ) 

    
   

  
   

( )      (
   

  
)   

 (     )  ( )   .
   

  
/ (   )  

    
     

   
  

       

                    

17. At a water fountain, water attains a maximum height of    at horizontal distance of       

from its origin. If the path of water is a parabola,find the height of water at a horizontal distance of 

      from the point of origin.  

                            (   )     (   )  

 (     )  (     )     (   )  ( )  

       (   )                        

 (     )     (   )     
(    ) 

 
  

( )  (     )   
(    ) 

 
(   )  

 (       )  (        )   
(    ) 

 
(    )  

    
           

    
        

               

19. Parabolic cable of a     portion of the roadbed of a suspension bridge are positioned as shown 

below. Vertical Cables are to be spaced every 6m along this portion of the roadbed. Calculate the 

lengths of first two of these vertical cables from the vertex. 

                                   ( )  

 (     )  (  )    (  )     
   

  
   

 ( )     (
   

  
)   ( ) 

     (    )    ( )   

 (  )  .
   

  
/     

        

   
        

                                                      

     (   )    ( )  ( )  .
   

  
/     

      

   
        

                                                      

20. Assume that water issuing from the end of a horizontal pipe,      above the ground, describes 

a parabolic path. The vertex of the parabolic path is at the end of the pipe. At a position      below 

the line of the pipe, the flow of water has curved outward    beyond the vertical line through the 

end of the pipe. How far beyond this vertical line will the water strike the ground? 
 
        

 (      )  ( )     (    ) 

   
 

  
 

      
 

  
   

 (       )   

(  )
     

 

  
(    )      √         

 

21. On lighting a rocket cracker it gets projected in a parabolic path and reaches a maximum height 

of    when it is    away from the point of projection. Finally it reaches the ground     away 

from the starting point. Find the angle of projection. 

        

(    )  ( )     (  )                 

       

                
  

  
  

  

 
 

         (     )           
  

 
 

       
 

 
   

    

 

    
 

24. A tunnel through a mountain for a four lane highway is to have a elliptical opening. The total 

width of the highway (not the opening) is to be    , and the height at the edge of the road must be 

sufficient for a truck    high to clear if the highest point of the opening is to be    approximately 

How wide must the opening be? 

                 

                           
  

  
 

  

  
    

 

 

 

www.Padasalai.Net                                                                 www.CBSEtips.in

Kindly send me your district question papers to our whatsapp number: 7358965593

w
w

w
.P

ad
as

al
ai

.N
et

w
w

w
.P

ad
as

al
ai

.N
et

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


                                                     rpwg;G topfhl;b 2022-23 - rptfq;if khtl;lk; Page 35 
 

 
  

  
 

  

  
   ( )  

  (   )  
  

  
 

  

  
    

    
  

 
     

   
  

 
   

    
  

 
  

           

                               

25 A rod of length      moves with its ends always touching the coordinate axes. The locus of a 

point Pon the rod, which is      from the end in contact with   axis is an ellipse. Find the 

eccentricity.  

             

    ,y;      
  

   
 

  
 
  ⁄
 

    

 
 

    ,y;      
  

   
 

  
 
  ⁄
 

    

 
  

                      

 .
    

 
/
 

 .
    

 
/
 

    

              
     

  
 

     

 
    

 
  

  
   ⁄

 
  

 
   ⁄

    

  √
     

  
 √

  
   ⁄      ⁄

  
   ⁄

  

 
√     ⁄

 
  ⁄

  

 
√    

  
⁄

 
  ⁄

  

 
 √ 

 
  

 
 √ 

 
   

26. A semielliptical archway over a one-way road has a height of 3m and a width of    . The 

truck has a width of    and a height of     . Will the truck clear the opening of the archway? 

         

                           
  

  
 

  

  
   

  

  
 

  

 
   ( )  

   .
 

 
   /  

.
 

 
/
 

  
 

  
 

 
   

 
 
 ⁄

  
 

  
 

 
    

 
  

 

 
   

 

   
  

 
  

 

 
 

   

   
  

   
  

     

   
  

    
 √   

  
      

                                                      

  The truck clear the opening of the archway. 

27. Cross section of a Nuclear cooling tower is in the shape of a hyperbola with equation 

 
  

   
 

  

   
  .   The tower is      tall and the distance from the top of the tower to the centre of 

the hyperbola is half the distance from the base of the tower to the centre of the hyperbola. Find the 

diameter of the top and base of the tower 

                                               

                                       
 

 
  

                          

   
 

 
      

 
  

 
      

       
 

 
  

            
 

 
     

                              (     )      

  (       )  

                            
  

   
 

  

   
    

  (     )   
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√    

  
    

       

  
        

                           (     )          

  (       )  
  

 

   
 

(    ) 

   
   

  
 

   
   

     

    
  

 
  

 

   
 

     

    
  

   
  

     

    
      

    
√     

  
           

                             (     )               

 

6.VECTOR ALGEBRA 

2 & 3 MARK QUESTIONS 

1.A particle acted on by constant forces   ̂    ̂    ̂ and   ̂    ̂    ̂ is displaced from the 

point (     ) to the point (     ). Find the total work done by the forces.  

  ⃗⃗  ⃗            ⃗     ⃗⃗  ⃗            ⃗       ⃗⃗ ⃗⃗  ⃗           ⃗     ⃗⃗ ⃗⃗  ⃗           ⃗   

     ⃗⃗  ⃗    ⃗⃗  ⃗            ⃗            ⃗             ⃗   

     ⃗⃗ ⃗⃗  ⃗    ⃗⃗⃗⃗  ⃗           ⃗  (         ⃗ )            ⃗   

work done by the force          

 (           ⃗ ) (          ⃗ )  

          
     

2. Find the volume of the parallelepiped whose coterminous edges are represented by the vectors 

      ̂     ̂     ̂    ̂     ̂    ̂ and   ̂    ̂    ̂.  

                ⃗    ⃗              ⃗                 ⃗   

volume of the parallelepiped   ,   ⃗   -  |
      
       
    

| 

   (     )    (      )    (     )  
               
      

3.                                      ̂    ̂   ̂  ̂    ̂    ̂      

  ̂   ̂    ̂                 

            ⃗    ⃗           ⃗                ⃗      

       ⃗                        [    ⃗    ]     

[ ⃗   ⃗    ]  |
   
    
   

|   (  )   (  )   ( )     

4. If   ̂   ̂    ̂   ̂    ̂   ̂  ̂    ̂    ̂ are coplanar, find the value of  . 

                                 [    ⃗    ]     

 |
    
   
   

|     

  (   )  (  )(    )   (    )     
                  
          
         
       

5.                      (     ) (      )      (     )               

, ⃗  ⃗   -  |
   
    
   

|               

                                  
6. If the Cartesian equation of a plane is             , find the vector equation of the 

plane in the standard form. 

             

 (          ⃗ ) (          ⃗ )      

    (          ⃗ )      

7.                                             (  ̂    ̂    ̂)                            

                 ⃗   

   (          ⃗ )     (          ⃗ ) (          ⃗ )      

              

    
 

 
 

 

 
 

 

 
    

 
 

 
 

 

 
 

 

  
    

               
                
                 

8.                                      ( ̂   ̂    ̂)                  

   (        ⃗ )      ⃗⃗⃗⃗          ⃗   

            ⃗⃗⃗⃗           ⃗   

                                    
|  ⃗⃗⃗⃗  ⃗   ⃗⃗⃗⃗  ⃗|

|  ⃗⃗⃗⃗  ⃗||  ⃗⃗⃗⃗  ⃗|
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|     |

√      (  ) √   (  )    
  

 
 

√ √ 
  

 
 

 √ 
  

        .
 

 √ 
/  

9.                                    (  ̂   ̂   ̂)   ( ̂    ̂    ̂)                  

(  ̂    ̂        ̂)    . 

   (        ⃗ )   (         ⃗ )              ⃗   

   (          ⃗ )     ⃗            ⃗   

                                           
| ⃗   ⃗ |

| ⃗ || ⃗ |
  

      
|     |

√      (  ) √        
  

 
 

√ √  
  

 
 

  
  

        .
 

  
/  

10.                                                     (      )                       

                            |
             

√        
|  

(        )  (      )  

                                

                             
| ( )  (  )  ( )  |

√   (  )    
 

 

√ 
  

11. Find the distance of a point (      )  from the plane    (  ̂    ̂    ̂)     

                                   |
             

√        
|  

(        )  (      )  

   (          ⃗ )                           

         
| ( )  ( )  (  )  |

√   (  )    
    

5 MARK QUESTIONS 

1. By vector method, prove that    (   )                        

  ⃗⃗⃗⃗  ⃗                                                         

   ⃗⃗⃗⃗⃗⃗                    

   ⃗⃗⃗⃗  ⃗    ⃗⃗⃗⃗⃗⃗                                                                                                                                                     

  ⃗⃗⃗⃗  ⃗    ⃗⃗⃗⃗⃗⃗     (   )   
   (   )                     

 

2. Prove by vector method that    (   )                     

  ⃗⃗⃗⃗  ⃗                  ;      

   ⃗⃗⃗⃗⃗⃗                    

   ⃗⃗⃗⃗⃗⃗    ⃗⃗⃗⃗  ⃗     (   )  ⃗   

  ⃗⃗⃗⃗⃗⃗    ⃗⃗⃗⃗  ⃗  |
     ⃗ 

          
         

|   

 

 (                 ) ⃗   
 

   (   )                     
 

3. Using vector method, prove that    (   )                   . 

.  ⃗⃗⃗⃗  ⃗                                                        

   ⃗⃗⃗⃗⃗⃗                    

   ⃗⃗⃗⃗  ⃗    ⃗⃗⃗⃗⃗⃗                                                                                                                                                        

  ⃗⃗⃗⃗  ⃗    ⃗⃗⃗⃗⃗⃗     (   )   

   (   )                      

4.                               (   )                      

  ⃗⃗⃗⃗  ⃗                    

   ⃗⃗⃗⃗⃗⃗                  

  ⃗⃗⃗⃗⃗⃗    ⃗⃗⃗⃗  ⃗     (   )  ⃗  

  ⃗⃗⃗⃗⃗⃗    ⃗⃗⃗⃗  ⃗  |
     ⃗ 

           
         

|  

 (                 ) ⃗   
   (   )                     

5. Prove by vector method that the perpendiculars (alttitudes) from the vertices to the opposite 

sides of a triangle are concurrent. 

  ⃗⃗⃗⃗  ⃗       ⃗⃗ ⃗⃗  ⃗   ⃗    ⃗⃗⃗⃗  ⃗       

  ⃗⃗⃗⃗  ⃗     ⃗⃗⃗⃗  ⃗   ⃗        ⃗    ⃗    ( ) 

  ⃗⃗ ⃗⃗  ⃗     ⃗⃗⃗⃗  ⃗   ⃗    ⃗    ⃗         ( ) 

( )  ( )  ( ⃗    ⃗ )       

   ⃗⃗⃗⃗  ⃗    ⃗⃗⃗⃗  ⃗                  
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6. If     ̂   ̂  ⃗   ̂   ̂    ̂      ̂   ̂ and      ̂    ̂   ̂, verify that   

(    ⃗ )  (     )  [    ⃗    ]   [    ⃗    ]    

(    ⃗ )  |
     ⃗ 

    
     

|    (   )    (    )   ⃗ (    )            ⃗   

(     )  |
     ⃗ 

    
   

|    (   )    (   )   ⃗ (   )            ⃗   

(    ⃗ )  (     )  |
     ⃗ 

   
     

|                   ⃗  ( )  

[     ⃗     ]  |
    
     
   

|             

[     ⃗     ]     (     ⃗ )          ⃗   

[     ⃗     ]  |
    
     
    

|             

[     ⃗     ]     (         ⃗ )               ⃗   

[     ⃗     ]   [     ⃗     ]           ⃗               ⃗                 ⃗  ( )  

     ( ) ( ) (    ⃗ )  (     )  [     ⃗     ]   [     ⃗     ]    

7. If      ̂    ̂   ̂  ⃗    ̂    ̂    ̂      ̂    ̂    ̂, verify that    

 (    ⃗ )     (     ) ⃗  ( ⃗    )   

    ⃗  |
     ⃗ 

    
   

|            ⃗   

(    ⃗ )     |
     ⃗ 

     
     

|                ⃗  ( )  

      (         ⃗ ) (          ⃗ )              

(     ) ⃗     (          ⃗ )                ⃗   

 ⃗     (          ⃗ ) (          ⃗ )              

( ⃗    )     (         ⃗ )               ⃗   

(     ) ⃗  ( ⃗    )                 ⃗              ⃗                 ⃗  ( )  

     ( ) ( )   (    ⃗ )     (     ) ⃗  ( ⃗    )      

8. Find the vector equation in parametric form and Cartesian equations of a straight passing 

through the points (        )  and (       ). Find the point where the straight line crosses the  

   plane. 

(        )  (       )  (        )  (       ) 

                                                           
    

     
 

    

     
 

    

     
  

 
   

    
 

   

    
 

   

   
  

 
   

  
 

   

   
 

   

 
 ( )  

                            

 ( )  
   

  
 

   

   
 

   

 
 

 
   

  
 

   

   
 

 

 
  

 
   

  
 

 

 
 
   

   
 

 

 
   

                   
           

                      (      ) 
9. Find the points where the straight line passes through (     ) and (     ) cuts the    and    

planes. 

 (        )  (     )  (        )  (     ) 

                                                           : 
    

     
 

    

     
 

    

     
 

 
   

   
 

   

   
 

   

   
  

 
   

 
 

   

  
 

   

 
 ( )  

                            

 ( )  
   

 
 

   

  
 

   

 
 

 
   

 
 

  

  
  
   

 
 

  

  
  

 
   

 
 

 

 
 
   

 
 

 

 
   

                     
               

   
  

 
   

  

 
  

                        .
  

 
   

  

 
/ 

                             

 ( )  
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                          (        ) 
10.                                                                                      
                          (     )                                     
   

 
 

   

 
 

   

 
     

   

 
 

   

  
 

   

  
   

                   ⃗   

                  ⃗           ⃗                ⃗   

 ⃗     |
     ⃗ 

   
     

|              ⃗   

                                          (     )  ( ⃗    )    

 [   (          ⃗ )](            ⃗ )     

    (            ⃗ )  (        )     

    (            ⃗ )        

      (          ⃗ )         

                                    ⃗   

   (          ⃗ )     (          ⃗  ) (          ⃗ )        

                  
               

11. Find the non-parametric form of vector equation, and Cartesian equation of the plane passing 

through the point (      ) and parallel to the straight lines    ( ̂    ̂    ̂)   (  ̂    ̂  

  ̂) and     ( ̂    ̂    ̂)   ( ̂   ̂   ̂). 

                  ⃗   

                  ⃗            ⃗             ⃗   

 ⃗     |
     ⃗ 

   
    

|            ⃗    

                                           (     )  ( ⃗    )    

 [   (         ⃗ )](          ⃗ )     

    (          ⃗ )  (     )     

    (          ⃗ )          

                                    ⃗   

   (          ⃗ )       (          ⃗  ) (          ⃗ )        

                      

               

12. Find the non-parametric form of vector equation and Cartesian equation of the plane passing 

through the point (      )  and perpendicular to the plane            and parallel to the 

line 
   

 
 

   

  
 

 

 
.  

                  ⃗   

                  ⃗           ⃗              ⃗   

 ⃗     |
     ⃗ 

    
    

|             ⃗   

                                          (     )  ( ⃗    )     

 [   (         ⃗ )](           ⃗ )     

    (           ⃗ )  (        )     

    (           ⃗ )         

                                    ⃗   

   (           ⃗ )      (          ⃗  ) (           ⃗ )       

                     
               

13.Find the parametric form of vector equation, and Cartesian equations of the plane containing 

the line     ( ̂   ̂    ̂)   (  ̂   ̂    ̂) and perpendicular to plane    ( ̂    ̂   ̂)   . 

                 ⃗   

                  ⃗           ⃗              ⃗   

Parametric form of vector equation             ⃗      

    (        ⃗ )   (         ⃗ )   (        ⃗ )         

                      |   

            
      
      

|      

 |   
         
    
   

|     

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

14. Find the non-parametric form of vector equation, and Cartesian equations of the plane   

       (  ̂   ̂   ̂)   (  ̂    ̂   ̂)   (   ̂    ̂    ̂). 
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                 ⃗   

                  ⃗           ⃗         ⃗⃗⃗⃗ ⃗⃗  ⃗        ⃗   

 ⃗     |
     ⃗ 

    
      

|               ⃗   

                                           (     )  ( ⃗    )    

 [   (        ⃗ )](             ⃗ )     

    (             ⃗ )  (         )     

    (             ⃗ )        

       (          ⃗ )        

                                    ⃗   

   (          ⃗ )      (          ⃗  ) (          ⃗ )       

                         

15 Find parametric form of vector equation and Cartesian equations of the plane passing through 

the points     (     ) (     )  and and perpendicular to the plane               

                   ⃗   ⃗            ⃗   

                             ⃗   

 ⃗               ⃗           ⃗           ⃗   

Parametric form of vector equation  is        ( ⃗    )      

               (         ⃗ )   (         ⃗ )   (          ⃗ )  

                      |  

            
               
      

|     

 |  
         
   
   

|     

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

    (  )                            

16 Find the vector parametric, vector non-parametric and Cartesian form of the equation of the 

plane passing through the points (      ) (      ) and parallel to the straight line 

 
   

 
 

    

 
 

   

  
. 

                     ⃗   ⃗           ⃗   
   

 
 

    

 
 

   

  
 

   

 
 

    ⁄

 
 

   

  
  

                          ⃗   

 ⃗              ⃗           ⃗           ⃗   

Parametric form of vector equation  is        ( ⃗    )      

                 (          ⃗ )   (         ⃗ )   (       ⃗ ) 

( ⃗    )     |
     ⃗ 

    
    

|    (   )    (    )   ⃗ (   )            ⃗   

                                          (     )  .( ⃗    )    /    

 .   (          ⃗ )/  (         ⃗ )     

    (         ⃗ )  (      )        

    (         ⃗ )        

                                      ⃗   

   (         ⃗ )    (          ⃗  ) (         ⃗ )       

                   

17.Find parametric form of vector equation and Cartesian equations of the plane passing through 

the points     (     ) (       )  and parallel to the straight line passing through the points 

(      ) and (       )  

                    ⃗   ⃗           ⃗   

                   (      )  (       )            ⃗   

 ⃗              ⃗           ⃗            ⃗   

Parametric form of vector equation  is         ( ⃗    )      

               (         ⃗ )   (          ⃗ )   (          ⃗ ) 

                      |  

            
               
      

|     

 |  
         
     
    

|     

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

18.Find the parametric vector, non-parametric vector and Cartesian form of the equations of the 

plane passing through the non-collinear points (      ) (       ), and (       ). 

                     ⃗   ⃗            ⃗   ;               ⃗  
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 ⃗               ⃗            ⃗              ⃗   

                ⃗            ⃗             ⃗   

Parametric form of vector equation  is         ( ⃗    )   (     ) 

     (          ⃗ )   (           ⃗ )   (           ⃗ )   

( ⃗    )  (     )  |
     ⃗ 

     
     

|               ⃗    

               ⃗    

                                          (     )  .( ⃗    )  (     )/    

                     .   (          ⃗ )/  (           ⃗ )                    

                        (           ⃗ )  (        )             

                        (           ⃗ )          

                                    ⃗   

   (           ⃗ )        (          ⃗ ) (           ⃗ )       

                 

19.                        
   

 
 

   

 
 

   

         
   

 
 

   

   
   

 
                

                                      

   

 
 

   

 
 

   

   
            ⃗ 

 ⃗            ⃗ 
  
   

 
 

   

   
   

 
 

            ⃗ 

             ⃗ 
 

               ⃗           ⃗            ⃗   

(     ) ( ⃗    )     |
    
    

    
|    

  (    )     (    )     
                
               
              
 (    )(    )     
               

    √            √           

 

7. APPLICATIONS OF DIFFERENTIAL CALCULUS 

5 MARK QUESTIONS 

1. A conical water tank with vertex down of 12 meters height has a radius of 5 meters at the top. If 

water flows into the tank at a rate 10 cubic m/min, how fast is the depth of the water increases 

when the water is 8 meters deep? 
 

        
 

 
 

 

  
   

  

  
  

                    
  

  
             

                   
  

  
      

                     
 

 
     

 

 
 .

  

  
/
 

   

   
   

     
    

                        ,  
  

  
 

   

     
(   )

  

  
  

    
   

     
, ( ) -

  

  
  

 
  

  
 

        

        
  

 
  

  
 

 

   
      

2.A ladder 17 meter long is against the wall. The base of the ladder is pulled away from the wall at 

a rate of 5m/s. When the base of the ladder is 8 meters from the wall, (i) how fast is the top of the 

ladder moving down the wall? (ii) at what rate, the area of the triangle formed by the ladder, wall, 

and the floor, is changing? 

( )                         
  

  
                      

  

  
   

             ,                     

            

            

         

       

           

                        , 

   
  

  
   

  

  
    

  
  

  
  

  

  
    

  ( )    
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3. A police jeep, approaching an orthogonal intersection from the northern direction, is chasing a 

speeding car that has turned and moving straight east. When the jeep is 0.6 km north of the 

intersection and the car is 0.8 km to the east. The police determine with a radar that the distance 

between them and the car is increasing at 20 km/hr. If the jeep is moving at 60km/hr at the instant 

of measurement, what is the speed of the car?  
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4. If we blow air into a balloon of spherical shape at a rate of         per second, at what rate 

the radius of the balloon changes when the radius is 7cm? Also compute the rate at which the 

surface area changes. 

                   , 
  

  
          

  

  
    

                       
 

 
     

                        ,  
  

  
 

 

 
 .    

  

  
/  

      
 

 
    ( )  

  

  
  

 
  

  
 

      

         
  

 
  

  
 

   

   
         

                                   

                        ,  
  

  
   .   

  

  
/  

 
  

  
        

   

   
  

 
  

  
 

    

 
          

5. Salt is poured from a conveyer belt at a rate of 30 cubic meter per minute forming a conical pile 

with a circular base whose height and diameter of base are always equal. How fast is the height of 

the pile increasing when the pile is 10 metre  high? 
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6. A road running north to south crosses a road going east to west at the point P. Car A is driving 

north along the first road,and car B is driving east along the second road. At a particular time car A 

is 10 kilometers to the north of  P and travelling at 80km/hr, while car B is 15 kilometers to the 

east of P and travelling at 100km/hr. How fast is the distance between the two cars changing? 
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7.Find the equations of the tangents to the curve        for which the tangent is orthogonal 

with the line           
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8.Find the equations of the tangents to the curve   
   

   
 which are parallel to the line  
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9..Find the equation of the tangent and normal to the curve given by                     

at any point on the curve. 
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10.Find the equation of the tangent and normal at any point to the Lissajous curve given by 
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11. Find the angle between the rectangular hyperbola      and the parabola          
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12.Find the angle between      and   (   ) . 
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13.Find the angle between the curves      and      at their points of intersection (0,0) and 

(1,1). 
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14.Show that the two curves          and       where     are constants, cut orthogonally. 
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 The given curves cut orthogonally .  

15.If the curves           and           intersect each other orthogonally then, show 

that 
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16.Prove that the ellipse          and the hyperbola           intersect orthogonally. 
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 The given curves cut orthogonally . 

17. A garden is to be laid out in a rectangular area and protected by wire fence. What is the largest 

possible area of the fenced garden with 40 meters of wire.  
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  (   )      
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  ( )   (    )  

  ( )          

   ( )            

    ( )      

  ( )                            

              ( )                           

           ( )                   

                                       

18. A rectangular page is to contain 24     of print. The margins at the top and bottom of the page 

are 1.5 cm and the margins at other sides of the page is 1 cm. What should be the dimensions of 

the page so that the area of the paper used is minimum. 
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19. A farmer plans to fence a rectangular pasture adjacent to a river. The pasture must contain 

1,80,000 sq.mtrs in order to provide enough grass for herds. No fencing is needed along the river. 

What is the length of the minimum needed fencing material? 

                                                                   (     )   

                   
      

 
 ( ) 
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20.Find the dimensions of the rectangle with maximum area that can be inscribed in a circle of 

radius 10 cm. 
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21. Prove that among all the rectangles of the given perimeter, the square has the maximum area. 
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Hence all the rectangles of the given perimeter is the square with  the maximum area. 

22.Find the dimensions of the largest rectangle that can be inscribed in a semi -circle of radius   

cm.  
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23. A manufacturer wants to design an open box having a square base and a surface area of 108 

sq.cm. Determine the dimensions of the box for the maximum volume. 
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24. A hollow cone with base radius   cm and height   cm is placed on a table. Show that the 

volume of the largest cylinder that can be hidden underneath is 
 

 
 times volume of the cone. 
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25. We have a 12 square unit piece of thin material and want to make an open box by cutting small 

squares from the corners of  our material and folding the sides up. The question is, which cut 

produces the box of maximum value? 
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26.Find the points on the unit circle         nearest and farthest from (1,1). 
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√ 
 . 

                                                                .
 

√ 
 
 

√ 
/       

. 
 

√ 
  

 

√ 
/.  

  

  
  (   )   (   )

  

  
 

   

   
  .

     

  
/  

   

   .
 

√ 
 
 

√ 
/
     

   

   . 
 

√ 
  

 

√ 
/
    

                 √.
 

√ 
  /

 

 .
 

√ 
  /

 

 √     

                  √. 
 

√ 
  /

 

 . 
 

√ 
  /

 

 √     

27. Prove that among all the rectangles of the given area square has the least perimeter.  

                                                           

                                     
 

 
   ( )  

                              
 

 
 ( )  

                                    ( )      .
 

 
/   ( )     

  

 
  

   ( )    
  

  
   

    ( )  
  

  
  

  ( )      
  

  
                   √   

       √      ( )  
  

√ 
   .   ( )            

      √     ( );     
 

√ 
 √  

      √                                                                           

28.For the function  ( )               find the intervals of monotonicity, local extrema, 

intervals of concavity and points of inflexion. 

 ( )                

  ( )             

  ( )                 

  (   )(    )     

       
 

 
               

 

 
 

⃡⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗
 

Intervals           ( ) Monotonicity 

(     )   Strictly increasing 

(   
 

 
) 

  Strictly decreasing 

(
 

 
  ) 

  Strictly increasing 

                     (  )     

                     .
 

 
/   

 

 
  

 ( )                

   ( )           

   ( )       
 

 
        

 

 
 

⃡⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  
 

Intervals            ( ) concavity 

(    
 

 
) 

  Concave downwards 

( 
 

 
  ) 

  Concave upwards 

 . 
 

 
/   . 

 

 
/
 

  . 
 

 
/
 

  . 
 

 
/    

  

 
  

                   . 
 

 
 
  

 
/  

29.Expand    (   ) as a Maclaurin’s series upto 4 non-zero terms for         

Maclaurin’s series  : ( )   ( )  
  ( )

  
  

   ( )

  
   

    ( )

  
      

Derivative of  

 ( ) 

Derivative of    (   )  Value for     

 ( )    (   )   

  ( )  

   
 

  

   ( ) 
 

 

(   ) 
 

   

    ( )  

(   ) 
 

  

   ( ) 
 

 

(   ) 
 

   

   (   )    
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30. Expand      in ascending powers of   upto     power for 
  

 
   

 

 
. 

Maclaurin’s series :  ( )   ( )  
  ( )

  
  

   ( )

  
   

    ( )

  
     

Derivative of  

 ( ) 

Derivative of      Value for 

    

 ( )        

  ( )                 ( ( ))
 
   

   ( )   ( )  ( )   

    ( )  0 ( )   ( )  (  ( ))
 
1   

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

  ( )  0 ( )   ( )      ( )  ( )    ( )    ( )  

(   ( ))
 
  (  ( )   ( )     ( )    ( ))1  

   

       
 

 
   

 

  
      

 

 
   

 

 
   

31.                                                                             
                               
 ( )        ( )            

  ( )  
 

 
   ( )  

 

 
    

   ( )   
 

  
    ( )   

 

( ) 
     

    ( )  
 

  
     ( )  

 

( ) 
    

             :  ( )   ( )    ( )
(   )

  
    ( )

(   ) 

  
     ( )

(   ) 

  
   

       
(   )

  
  

(   ) 

  
  

(   ) 

  
    

      
(   )

 
 

(   ) 

 
 

(   ) 

 
    

32.                                   
 

 
                            

 ( )         .
 

 
/     

 

 
 

 

√ 
  

  ( )         .
 

 
/     

 

 
 

 

√ 
  

   ( )           .
 

 
/      

 

 
  

 

√ 
  

                ( )   ( )    ( )
(   )

  
    ( )

(   ) 

  
     ( )

(   ) 

  
   

       
 

√ 
 

 

√ 

.  
 

 
/

  
 

 

√ 

.  
 

 
/
 

  
   

 
 

√ 
6  

.  
 

 
/

 
 

.  
 

 
/
 

 
  7  

33.                 
 

 

(    )     

  (    )     vd;f. 

        (    )                 (    )  
    

  
 

 

        
  

 

 

       (    )  

    
  

 

 

        
  

 

 

   (    )

    
 (
 

 
 tbtk;) 

    
  

 

 

        
  

 

 

 

    
     

        
  

    
  

 

 

        
  

 

 

 

    
     

  
     ⁄

  

    
  

 

 

        
  

 

 

(         )  

    
  

 

 

         
 

 
   

 

 
  

    
  

 

 

        

       
   

     

    
   

       

      
 

 

(    )        

34.            
    

   

     vd;f. 

                       

    
    

        
    

       

    
    

        
    

    
 
 ⁄

 (
 

 
 tbtk;) 

    
    

        
    

 
 ⁄

  
  ⁄
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8.DIFFERENTIALS AND PARTIAL DERIVATIVES 

5 MARK QUESTIONS 

1.Assuming                                                       

 ( )                   vd;f. 

 (  )               

  ( )  
 

 
        

      

 
  

  (  )  
      

    
  

 ( )   (  )   
 (  )(    )  

 ( )    
      

    
(      )  

             
      

    
(         )    

      

    
( )                   

2.The trunk of a tree has diameter 30 cm. During the following year, the circumference grew 6 

cm. (i) Approximately, how much did the tree’s diameter grow?  (Ii) What is the percentage 

increase in area of the tree’s cross section? 

Diameter       Radius      

( ) Increase in circumference    

              

         
 

 
  

Approximate change in diameter 
 

 
     

(  )        
 

 
       

 

 
    

 

 
  

                 (  ) .
 

 
/         

Percentage increase  
  

 
     

  

 (  ) 
     

  

 
  

3. The relation between number of words   a person learns in   hours is given by     √    
     What is the approximate number of words learned when   changes from (i) 1 to 1.1 hour?  

(ii) 4 to 4.1 hour? 

    √       .
 

 √ 
/   

  

√ 
    

( )                       
  

√ 
(   )        words. 

(  )                       
  

√ 
(   )        word. 

4.The time T, taken for a complete oscillation of a single pendulum with length l, is given by the 

equation     √
 

 
  where g is a constant. Find the approximate percentage error in the calculated 

value of T corresponding to an error of 2 percent in the value of l. 

   (  )  
  

   
  

    √
 

 
         (  √

 

 
)  

            
 

 
     

 

 
          

 
  

 
   

  

  
    

 
  

 
     

  

  
        

 
  

 
     

      

      
     

5.The radius of a circular plate is measured as 12.65 cm instead of the actual length 12.5 cm, find 

the following in calculating the area of the circular plate: (i) Absolute error  (ii) Relative error  (iii) 

Percentage error. 

                              

( )Area of the circle       

Approximate error            (     )(     )          

Actual error   (    )   (     ) 

  (    )   (     )   

                    

           

(i) Absolute error   Actual error   Approximate error  

                  

             

(  ) Relative error  
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(   ) Percentage error   Relative error                      

6. A right circular cylinder has radius          and height          Suppose that the radius 

of the cylinder is increased from 10 cm to 10.1 cm and the height does not change. Estimate the 

change in the volume of the cylinder. Also, calculate the relative error and percentage error. 

                                      

Volume of the cylinder              

              (  )(   )           

Approximate error         

Actual error  (    )   (  )                         

Absolute error   Actual error   Approximate error                

Relative error 
               

             
 

    

     
         

Percentage error   Relative error                         

7.If        .
   

√  √ 
/  Show that  

  

  
  

  

  
 

 

 
     

 (   )  
   

√  √ 
       

 (     )  
     

√   √  
  

 
 ⁄  (   )  

        
 

 
  

                  
  

  
  

  

  
     

  
 (    )

  
  

 (    )

  
 

 

 
      

      
  

  
      

  

  
 

 

 
      

  
  

  
  

  

  
 

 

 
      

8. If  (   )  
     

√   
  prove that  

  

  
  

  

  
 

 

 
 . 

  (   )  
     

√   
   

 (     )  
(  )  (  ) 

√     
  

 
 ⁄   (   )  

        
 

 
  

                 
  

  
  

  

  
     

  
  

  
  

  

  
 

 

 
   

9.     (   )     .
     

   
/               

  

  
  

  

  
   

 (   )     .
     

   
/     

     

   
  (   )  

  (   )  
     

   
  

 (     )  
(  )  (  ) 

     
    (   )  

           

                  
  

  
  

  

  
     

  
 (  )

  
  

 (  )

  
       

    
  

  
    

  

  
      

  
  

  
  

  

  
    

10.     (     )     .
                   

     
/        

  

  
  

  

  
  

  

  
. 

  (     )     .
                   

     
/  

    
                   

     
    (     )  

  (     )  
                   

     
    

  (        )  
  (                   )

  (     )
     (     )  

           

                 
  

  
  

  

  
     

  
 (  )

  
  

 (  )

  
  

 (  )
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10.ORDINARY DIFFERENTIAL EQUATIONS 

5 MARK QUESTIONS 

1.The growth of a population is proportional to the number present. If the population of a colony 
double in 50 years, in how many years will the population become triple?  
  

  
   

  

  
    

  

 
      

Integrating on both sides,        ( ) 
            

( )        ( )        

 ( )       
   ( ) 

              

( )         
                      

 

  
      

 ( )      ( )
.
 

  
    /  ( ) 

             

( )        ( )
.
 

  
    /    ( ).

 

  
    /   

      
 

  
           .

    

    
/   

  The population is triples in   .
    

    
/years.  

2.The rate of increase in the number of bacteria in a certain bacteria culture is proportional to 
the number present. Given that the number triples in 5 hours, find how many bacteria will be 
present after 10 hours?  
  

  
   

  

  
    

  

 
       

Integrating on both sides,        ( ) 
            

( )        ( )        

 ( )       
   ( ) 

             

( )         
          

              

( )      ( )
        ( 

  )    ( )
         

Hence after 10 hours the number of bacteria is 9 times the original number of bacteria.  

3.Find the population of a city at any time t, given that the rate of increase of population is 
proportional to the population at that instant and that in a period of 40 years the population 

increased from 3,00,000 to 4,00,000.   
  

  
   

  

  
    

  

 
       

Integrating on both sides,        ( ) 
                  

 ( )            ( )           

 ( )              ( ) 
                   

( )                    
 

 
             .

 

 
/   

   
 

  
   .

 

 
/    .   .

 

 
//

.
 

  
/

  

             

( )          ( ).   .
 

 
//
.
 
  
/ 

         .   .
 

 
//

.
 

  
/

  

4.The engine of a motor boat moving at 10 m/ is shut off. Given that the retardation at any 
subsequent time (after shutting off the engine) equal to the velocity at that time. Find the 
velocity after 2 seconds of switching off the engine.  

   
  

  
 

  

 
      

Integrating on both sides,        ( ) 
              

( )        ( )        

 ( )          ( )  
             

( )            
  

  
  

  velocity  
  

  
 

 
  

5.Suppose a person deposits 10,000 Indian rupees in a bank account at the rate of    per annum 
compounded continuously. How much money will be in his bank account 18 months later?  

 
  

  
   

  

  
    

  

 
      

Integrating on both sides,        ( ) 

      
 

   
      

 ( )            ( ) 
                 

( )              ( )           

t A 

0    

50     

?     
 

t A 

0    

5     

10   
 

t A 
0        

40        

t   
 

t A 

0    

2   
 

t A 

0      
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 ( )                ( ) 

  
 

 
          

( )          .     
 

 
/        .

    

 
/               .  

6.Assume that the rate at which radioactive nuclei decay is proportional to the number of such 

nuclei that are present in a given sample. In a certain sample 10% of the original numberof 

radioactive nuclei have undergone disintegration in a period of 100 year. What percentage of the 

original radioactive nuclei will remain after 1000 years?  

 
  

  
   

  

  
    

  

 
      

Integrating on both sides,        ( ) 

               

        ( )        

 ( )           ( ) 
                

( )                    
 

  
  

                

( )       ( )(    )     (     )(  )     .
 

  
/
  

   

Hence the radioactive nuclei remain after 1000years is   .
 

  
/
  

  

7.A radioactive isotope has an initial mass 200mg. Which 2 years later is 150mg. Find the 
expression for the amount of the amount of the isotope remaining at any time. What is its half 
life? (half life means the time taken for the radioactivity of a specified isotope to fall to half its 
original value)  
   

  
   

  

  
     

  

 
       

Integrating on both sides,         ( ) 
               

       ( )         

 ( )            ( ) 
               

( )              
   

   
      

 

 
          

 

 
  

       .
 

 
/    

 

 
   .

 

 
/   

               

( )           
 

 
   .

 

 
/  

   

   
   

 

 
   .

 

 
/     .

 

 
/   

 

 
   .

 

 
/  

    .
 

 
/
 

 
   .

 

 
/    

    .
 

 
/

   .
 

 
/

  

8.Water at      cools in 10 minutes to      in a room temperature of      . Find (i) The 

temperature of water after 20 minutes (ii) The time when the temperature is     .0    
  

  
 

                     1 
  

  
 (   )  

  

  
  (   )  

  

   
      

Integrating on both sides,          

           ( )  
               

( )            ( )        
 ( )              ( ) 
               

( )                          

      
  

  
        .

  

  
/    

 

  
   .

  

  
/   

( )             

( )                     (    )( )  

      .
  

  
/
 

   

             
(  )             

( )                       
  

  
     

 

 
      

            
 

 
(     )   

 

  
   .

  

  
/       

  (       )(      )         minutes. 

9.At 10.00 A.M.  a woman took a cup of hot instant coffee from her microwave oven and placed it 
on a nearby kitchen counter to cool. At this instant the temperature of the coffee was      , 
and 10 minutes later it was       Assume that constant temperature of the kitchen was       
(i) what was the temperature of the coffee at 10.15A.M.?  (ii) The woman likes to drink coffee 
when its temperature is between       and       between what times should she have drunk 
the coffee?  
  

  
 (   )  

  

  
  (   )  

  

   
      

Integrating on both sides,          

t A 

0 100 

100    

1000   
 

t A 
0 200 

2     

?     
 

t T S 

0 100  
 

25 
 

10 80 

20 ? 

? 40 
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           ( )  
               

 ( )            ( )        
 ( )               ( ) 
                

( )                             

      
 

  
  

        .
 

  
/    

 

  
(       )            

( )            

( )                       (    )(
 
 ⁄ )  

       .
 

  
/
(  ⁄ )

            

(  )              

( )                          
 

  
           .

 

  
/  

 
 

 
   .

 

  
/   

 

       
   .

 

  
/          

 
              

( )                          
 

  
           .

 

  
/  

 
 

 
   .

 

  
/   

 

       
   .

 

  
/         

                           10.22A.M and 10.30A.M. 

10.A pot of boiling water at      is removed from a stove at time    and left to gool in the 
kitchen. After 5 minutes, the water temperature has decreased to     , and another 5 minutes 
later it has dropped to      . Determine the temperature of the kitchen.  
  

  
 (   )  

  

  
  (   )  

  

   
     

Integrating on both sides,          ( ) 
               

 ( )           ( )          
 ( )       (     )    ( ) 
               

( )       (     )        
    

     
  

              

( )       (     )      

      (     )      

      (     )(   )       (     ) .
    

     
/
 

  

      
(    ) 

     
 (    )(     )  (    )   

                                       

         
11.In a murder investigation a corpse was found by a detective at exactly 8 p.m. Being alert, the 
detective also measured the body temperature and found it to be        Two hours later, the 
detective measured the body temperature again and found it to be      If the room 
temperature is       and assuming that the body temperature of the person before death was 
       at what time did the murder occur ? ,                                - 

  

  
 (   )  

  

  
  (   )  

  

   
     

Integrating on both sides,T-S=      

            ( )  
              

 ( )           ( )       
 ( )              ( ) 
              

( )                  
 

 
       .

 

 
/  

   
 

 
   .

 

 
/    

 

 
(        )   

                

( )                  

      
    

  
                     

 

 
(       )  

    
 

        
(       )            

 Time of murder               p.m..  

12. A tank contains 1000 litres of water in which 100 grams of salt is dissolved. Brine runs in a 
rate of 10 litres per minute, and each litre contains 5 grams of dissolved salt. The mixture of the 
tank is kept uniform by stirring. Brine runs out at 10 litres per minute. Find the amount of salt at 
any time t.  

In flow rate    
 

 
    

Out flow rate    
 

    
 

 

   
 

  

  
 In flow rate- Out flow rate 

  

  
    

 

   
 

  

  
 

      

   
 

  

      
 

  

   
 

  

      
   

  

   
  

t T S 

0 180  
 
 

70 
 

10 160 

15 ? 

? 130 

? 140 

 

 

t T S 

0 100  

? 5 80 
10 65 

 

t T S 

0 70  

50 2 60 
   98.6 

 

t A 

0 100 
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Integrating on both sides,                 ( ) 
               

                ( )           
 ( )                      

                     
13. A tank initially contains 50 litres of pure water. Starting at time t=0 a brine containing with 2 
grams of dissolved salt per litre flows into the tank at the rate of 3 litres per minute. The mixture 
is kept uniform by stirring and the well- stirred mixture simultaneously flows out of the tank at 
the same rate. Find the amount of salt present in the tank at any time      

In flow rate   
 

 
   

Out flow rate    
 

  
 

  

  
 

  

  
                                 

  

  
   

  

  
 

  

  
 

      

  
 

  

     
 

 

  
   

  

     
  

 

  
    

Integrating on both sides,          
 

  
  ( ) 

             

         
 

  
( )          

 ( )              
 

  
  

            
 

  
       .    

 

  
 /   

14.The equation of electromotive force for an electric circuit containing resistance and self-

inductance is       
  

  
  where E is the electromotive force is given to the circuit, R the 

resistance and L, the coefficient of induction. Find the current I at time t when E=0.  

      
  

  
     

 

 
 

 

 
  

  

  
 

  

  
 

 

 
  

 

 
It is linear in  . 

  
 

 
    

 

 
  

     ∫     ∫
 

 
    

.
  

 
/
  

Solution:  (   )  ∫ (   )     

  ( .
  

 
/)  ∫

 

 
( .

  

 
/)       

  ( .
  

 
/)  

 

 
 

 

 
  .

  

 
/     

  ( .
  

 
/)  

 

 
 .

  

 
/      .

  

 
/    

 

 
   . 

  

 
/   

 

11.PROBABILITY DISTRIBUTION 

2 MARK QUESTIONS 

1. An urn contains 2 white balls and 3 red balls. A sample of 3 balls are chosen at random from 
the urn. If X denotes the number of red balls chosen, find the values taken by the random 
variable X and its number of inverse images. Number of white balls  .Number of red balls  . 
The random variable X takes the values        

 ( )      
     

     
              

 ( )                  

  ( )                    

 ( )                 

        Total 

Number of points in inverse images          
 

2. Suppose   is the number of tails occurred when three fair coins are tossed once 
simultaneously. Find the values of the random variable  and number of points in its inverse 
images.  
  *                               + ( )    . 
Let   be the random variable of getting tails. The values of X are         

          Total 

Number of points in inverse images           
 

3. In a pack of  52cards, two cards are drawn at random simultaneously. If the number of black 
cards drawn is a random variable, find the values of the random variable and the number of 
points in its inverse images. 

 ( )       
     

   
        

Number of black cards    Number of red cards      
Let   be the random variable of getting black cards. The values of X are       . 

 (             )              
     

   
      

 (              )                       

 (              )            
     

   
        

        Total 

Number of points in inverse images                  
 

4. A six sided die is marked ‘2’ on one face, ‘3’ on  two of its faces, and ‘4’ on remaining three 
faces. The die is thrown twice. If X denotes the total  score in two throws, find the values of the 
random variable and number of points in its inverse images.   
Numbers on the face                  ( )      

t A 
0 0 
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Let   be the random variable of getting total of face values. The values of  X are           . 
   ⁄              

              

              

              

              

              

              

From the table, 

            Total 

Number of points in inverse images                
 

5. Three fair coins are tossed simultaneously. Find the probability mass function for number of 
heads occurred. 
   *                               +   ( )    
Let   be the random variable of getting heads. The values of X are         

 ( )   (   )  
 

 
           ( )   (   )  

 

 
   

  ( )   (   )  
 

 
          ( )   (   )  

 

 
  

  The Probability mass function is, 

          

 ( )  

 
 

 

 
 

 

 
 

 

 
 

 

6. The probability density function of   is given by  ( )  {
             
         

  Find the value of    

∫  ( )    
 

  
 ∫         

 

 
  

  0
  

    
1      

      

7. If X is the random variable with distribution function F(x) given by,  ( )  {
                  
           
                  

 

then find (i) the probability density function  ( )  (ii)  (         ).  

 ( ) The probability density function  ( )  2
       
            

 

(  ) (         )   (   )   (   )               

8. If  X is a random variable with distribution function F(x) given by, 

 ( )  ,

                        
 

 
(    )            

                                    

  then find (i) the probability density function  ( )  (ii) 

 (         ) 

( )                                    ( )  8
 

 
(    )      

           
 

(  )  (         )   (   )   (    )  

 
 

 
*(        )  (        )+  

        

9. Find the binomial distribution if five fair coins are tossed once and X denotes the number of 

heads.  

  
 

 
       

 

 
       

 ( )      
       

 ( )     .
 

 
/
 

.
 

 
/
   

               

10.Using binomial distribution find the mean and variance of X  if  a fair coin is tossed 100 times, 

and X denote the number of heads . 

        
 

 
   

 

 
   

        (   ) .
 

 
/      

             (   ) .
 

 
/ .

 

 
/      

11. The probability that a certain kind of component will survive a electrical test is 
 

   
  Find the 

probability that exactly 3 of the 5 components tested survive. 

      
 

 
   

 

 
   

 ( )      
        ( )     .

 

 
/
 

.
 

 
/
 

  

3MARK QUESTIONS 

1.Suppose two coins are tossed once. If X denotes the number of tails, (i) write down the sample 

space (ii) find the inverse image of 1 (iii) the values of the random variable and number of 

elements in its inverse images.  

( )  *           +   ( )    

(  )                   *     +  
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(   )         

        Total 

Number of points in inverse images         
 

2 Two fair coins are tossed simultaneously (equivalent to a fair coin is tossed twice). Find the 
probability mass function for number of heads occurred.   *           +   ( )    
Let   be the random variable of getting heads and the values of X are      . 

 ( )   (   )  
 

 
     ( )   (   )  

 

 
  

 ( )   (   )  
 

 
  

  The Probability mass function  is, 

        
 ( )  

 
 

 

 
 

 

 
 

 

3. Two balls are chosen randomly from an urn containing 6 red and 8 black balls. Suppose that 
we win Rs.15 for each red ball selected and we lose  Rs.10  for each black ball selected. If  X  
denotes the winning amount, find the values of X and number of points in its inverse images.  

Red( ) Black ( ) Total 

       

                             ( )       
     

   
     

 (           )          .      (           )            
 (           )               
The values of                    

 (  )          
   

   
       

 ( )                  

 (   )            
   

   
      

           Total 

Number of points in inverse images             

 

4. Two balls are chosen randomly from an urn containing 6 white and 4 black balls. Suppose that 

we win Rs.30 for each red ball selected and we lose  Rs.20  for each black ball selected. If  X  

denotes the winning amount, find the values of X and number of points in its inverse images.   

White( ) Black ( ) Total 

       

 ( )       
    

   
    

                               

 (             )              

 (            )             

 (            )               

                                   

                   

                    

                      

            Total 

Number of points in inverse images            
 

5.An urn contains 5 mangoes and 4 apples. Three fruits are  taken at  random. If the number of 
black cards drawn is a random variable, find the values of the random variable and the number of 
points in its inverse images 

Mango( ) Apple( ) Total 

      

Let   be the random variable of getting apple and the values of X are            . 

 ( )      
     

     
    

 (   )          
     

     
       

 (   )          
   

   
       

 (   )            
   

   
     

 (   )                 

          Total 

Number of points in inverse images                

 

6. Find the probability mass function and cumulative distribution function of number of girl child 
in families with 4 children, assuming equal probabilities for boys and girls.  
 ( )          
Let   be the random variable of selecting girl                                  .  

 ( )   (   )  
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 ( )   (   )  
   
  

 
 

  
 

 ( )   (   )  
   
  

 
 

  
 

 ( )   (   )  
   

  
 

 

  
 (   )  

   

  
 

 

  
  

  The Probability mass function: 
            

 ( )  

  
 

 

  
 

 

  
 

 

  
 

 

  
 

  The cumulative distribution function: 

            

 ( )  

  
 

 

  
 

  

  
 

  

  
 

  

 

7. A pair of fair dice is rolled once. Find the probability mass function to get the number of fours.  

  

{
 
 

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

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

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

(   ) (   ) (   )
(   ) (   ) (   )
(   ) (   ) (   )}

 
 

 
 

  ( )      

                                                                      . 

 ( )   (   )  
  

  
       

 ( )   (   )  
  

  
         

 ( )   (   )  
 

  
  

  The probability mass function is 

        

 ( )   

  
 

  

  
 

 

  
 

 

8. If the probability mas function   ( ) of a random variable X is 

          
 ( )  

  
 

 

  
 

 

  
 

 

  
 

Find (i)its cumulative distribution function, hence find (ii)  (   ) and(   ) (   ) 

( ) The cumulative distribution function: 

          

 ( )  

  
 

 

  
 

  

  
 

  

(  ) (   )   ( )  
  

  
  

(   ) (   )     (   )     ( )    
 

  
 

  

  
  

9. Find the probability mass function f(x) of the discrete random variable X whose cumulative 
distribution function F(x) is given by  

 ( )  

{
 
 

 
 
           
            
           
           
         

 .           ( )  (   ) and  (  ) (    ).  

The values of the discrete random variable X are          .  
  The Probability mass function  ( ) : 

            

 ( )                    

 ( )                     

( ) (   )   (    )   (    )                 

(  ) (    )   (    )   (   )   (   )                       

10. The cumulative distribution function of a discrete random variable is given by 

 ( )  

{
 
 
 

 
 
 
            
 

 
            

 

 
            

 

 
             

 

  
          

               

.   Find ( )                               (  )  (   )  and 

(   ) (   ). 
The values of the discrete random variable X are          . 
 ( )                               ( )    

            

 ( )  

 
 

 

 
 

 

 
 

 

  
 

  

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

  
 

 

  
 

 

  
 

 

  
 

 

 
  

(  ) (   )   (   )   (   )   (   )  
 

  
 

 

  
 

 

  
 

 

  
 

 

 
  

11. Two balls are drawn in succession without replacement from an urn containing 4 red balls and 

3 black  balls. Let X be the possible outcomes drawing red balls. Find the probability mass 

function and mean for X. 

                                           

 (   )  
 

 
 

 

 
 

 

 
  

 (   )  .
 

 
 

 

 
/  .

 

 
 

 

 
/  

 

 
  

 (   )  
 

 
 

 

 
 

 

 
  

Probability mass function  

        

 ( )  

 
 

 

 
 

 

 
 

     ∑  ( )  .  
 

 
/  .  

 

 
/  .  

 

 
/  

 

 
  

12. The time to failure in thousands of  hours of an electronic equipment used in a manufactured  

computer has the density function 


 




otherwise

forxe
xf

x

,0

0,3
)(

3

 

Find the expected life of this electronic equipment 

     ∫   ( )  
 

 
  

 ∫  (     )  
 

 
  

 0       
 

 
    1

 

 

  

 
 

 
  

5 MARK QUESTIONS 

1. Suppose a pair of unbiased dice is rolled once. If X denotes the total score of two dice, write 
down (i)the sample space (ii)the values taken by the random variable X, (iii)the inverse image of 
10, and  (iv) the number of elements in inverse image of X.  

( )  

{
 
 

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

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

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

(   ) (   ) (   )
(   ) (   ) (   )
(   ) (   ) (   )}

 
 

 
 

  ( )      

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

        Total 

Number of elements in inverse images         
 

2. A six sided die is marked ‘1’ on one face, ‘2’ on two of its faces, and ‘3’ on remaining three 

faces. The die is thrown twice. If X denotes the total score in two throws, find (i) the probability 

mass function (ii) the cumulative distribution function (   ) (     )  (  )  (   ). 

The numbers on the faces are                ( )      

   ⁄              

              

              

              

              

              

              

The values of X are            

From the table, 

( )                                  

            

 ( )  

  
 

 

  
 

  

  
 

  

  
 

 

  
 

(  ) The cumulative distribution function: 

            

 ( )  

  
 

 

  
 

  

  
 

  

  
 

  

(   ) (     )   (   )   (   )   (   )  
 

  
 

  

  
 

  

  
 

  

  
 

  

  
  

(  ) (   )   (   )   (   )   (   )  
  

  
 
  

  
 
 

  
 
  

  
 

3. A six sided die is marked ‘1’ on one face, ‘3’ on two of its faces, and ‘5’ on remaining three 

faces. The die is thrown twice. If X denotes the total score in two throws, find (i)the probability 

mass function (ii)the cumulative distribution function (   ) (      )  (  ) (   ). 

The numbers on the faces are              ( )     
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   ⁄              
              
              
              
                 
                 
                 

The values of X are             
From the table, 
 ( )                                  

             

 ( )  

  
 

 

  
 

  

  
 

  

  
 

 

  
 

      

(  )The cumulative distribution function: 

             

 ( )  

  
 

 

  
 

  

  
 

  

  
 

  

(   ) (      )   (   )   (   )   (   )  
 

  
 
  

  
 
  

  
 
  

  
 
  

  
 

(  ) (   )   (   )   (   )   (    )  
  

  
 

  

  
 

 

  
 

  

  
  

4. A random variable X has the following probability mass function  

              
 ( )                   

Find ( )  (     )    (  )  (     )   (   )  (   )   (  ) (   ) 

∑  ( )                                
 

  
  

( )  (     )   ( )   ( )   ( )               
  

  
 

(  )  (     )   ( )   ( )   ( )               
  

  
 

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

  
 

(  ) (   )   ( )   ( )   ( )                
  

  
 

5. Suppose a discrete random variable can only take the values    and        

                             defined by ( )  8
    

 
         

                
.Find 

( )               (  )cumulative distribution function(   ) (   ). 

 ( )  
    

 
   

 ( )  
    

 
 

 

 
        ( )  

    

 
 

 

 
         ( )  

    

 
 

 

 
. 

( ) ∑  ( )    
 

 
 

 

 
 

 

 
   

 

 
        

                                :  

        

 ( )  

 
 

 

 
 

 

 
 

(  )                                         

        

 ( )  

 
 

 

 
 

  

(   ) (   )     (   )     (   )    
 

 
 
 

 
 

6. A random variable X has the following probability mass function  

            
 ( )                  

Find ( )               (  )  (     )   (   ) (   ). 

( )∑ ( )                       

            

 (    )(   )    

   
 

 
      (           )  

(  )  (     )   (   )   (   )   (   )              

         

  .
 

 
/
 

  .
 

 
/   

 
 

  
 

 

 
 

  

  
  

(   ) (   )   (   )   (   )           
 

 
 

7.Find the constant C such that the function  ( )  {
            
                 

is a density function,and 
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compute( ) (         )(  ) (   )(   ) (   ). 

Since f(x) is a p.d.f ∫  ( )    
 

  
 ∫      
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1
 

 

   

  6
  

 
 
  

 
7    

  [
    

 
]    

  ,  -     

   
 

  
   

( ) (         )  ∫
 

  
    

   

   

 
 

  
6
  

 
7
   

   

 
 

  
6
         

 
7  

  

   
 

(  ) (   )  ∫
 

  
    

 

 

 
 

  
6
  

 
7
 

 

 
 

  
6
     

 
7  

 

  
 

(   ) (   )  ∫
 

  
    

 

 

 
 

  
6
  

 
7
 

 

 
 

  
6
     

 
7  

  

  
 

8.If  X is the random variable with probability density function f(x) given by, 

 ( )  {
            
             
                

. Find the (i) the distribution function F(X) 

(  ) (         ). 

( ) ( )   (   )  ∫  ( )  
 

  
  

         , 

  ( )  ∫    
 

  
   

          , 

 ( )  ∫  ( )  
 

  
 ∫ (   )  

 

 
   0

(   ) 

 
1
 

 

 
(   ) 

 
   

(   ) 

 
    

          , 

 ( )  ∫  ( )  
 

  
 ∫ (   )  

 

 
 ∫ (    )  

 

 
  

   0
(   ) 

 
1
 

 

 0 
(    ) 

 
1
 

 

  

 .
 

 
  /  0 

(    ) 

 
 

 

 
1  

   
(   ) 

 
  

 

        ,  

 ( )  ∫  ( )  
 

  
 ∫ (   )  

 

 
 ∫ (    )  

 

 
 ∫    

 

 
  

   0
(   ) 

 
1
 

 

 0 
(    ) 

 
1
 

 

    

 .
 

 
  /  .   

 

 
/     

   

   ( )  

{
 
 

 
 

        
(   ) 

 
         

  
(   ) 

 
         

          

       

(  ) (         )   (   )   (   )  0  
(     ) 

 
1  0

(     ) 

 
1  

         

 
         

9. If X is the random variable with probability density function f(x) given by,  

 ( )  {
       

         
           

      ( ) (         )  (  ) (         )  

(   ) (         ). 

( ) (         )  ∫    
   

   
 0

  

 
1
   

   

 
 

 
,         -        

(  ) (         )  ∫ (   )  
   

   
 0   

  

 
1
   

   

 (         )  (        )       

(   ) (         )  ∫    
 

   
 ∫ (   )  

   

 
    

 0
  

 
1
   

 

 0   
  

 
1
 

   

   

 (         )  (       )   (     )          

10. Suppose the amount of milk sold daily at a milk booth is distributed with a minimum of 200 

litres  and a maximum of 600  litres  with probability density function 

 ( )  2 
              
                        

     ( )                 (  )                             

(   )                                                                               

( )        ( )            ∫  ( )    
 

  
 ∫      

   

   
  , -   
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  (       )      

   
 

   
   

(  ) ( )   (   )  ∫  ( )  
 

  
  

          ,  
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 ∫
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 ∫
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 (   ) (         )   (   )   (   )  0
   

   
 

 

 
1  0

   

   
 

 

 
1  

 

 
 

 

 
 

 

 
 

 

 
 

 

 
   

11                                                 ( )  {  
   ⁄     
     

  

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

 ( ) (   ). 

( )        ( )            ∫  ( )    
 

  
 ∫    
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  [    

 
 ⁄ ]
 

 
     

    (   )     

   
 

 
  

(  ) ( )   (   )  ∫  ( )  
 

  

 

        ,  

 ( )  ∫    
 

  
    

        ;,  

 ( )  ∫    
 

  
 ∫
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 ⁄ ]
 

 
  

     
 
 ⁄   

  ( )  { 
        

    
 
 ⁄                  

  

(   ) (   )   ( )      
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 (  ) (   )     (   )    .    
 
 ⁄ /    

 
 ⁄   

( ) (   )   ( )      
 
 ⁄  

12. Let X be a random variable denoting the life time of an electrical equipment having  

probability density function  ( )  {
                   
                        

   Find (i) the value of   (ii) Distribution 

function (iii)  (   ) (iv) calculate the probability that X is at least for four unit of time (v) 

 (   ) 

( )        ( )            ∫  ( )    
 

  
 ∫          

 

 
  0

    

 
1
 

 

    

  .  
 

 
/     

      

(  ) ( )   (   )  ∫  ( )  
 

  

 

         ,  

 ( )  ∫    
 

  
    

         ;, 

  ( )  ∫    
 

  
 ∫        

 

 
  

    0
    

  
1
 

 

   

          

   ( )  2 
        

                       
 

(   ) (   )   ( )       ( )         

(  ) (   )     (   )  

    ( )  

   (       )  

      

( ) (   )     

13. Suppose that  f(x) given below represents a probability mass function, 
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  1 2 3 4 5 6 

  ( )    2   3   4     2  

Find  (i) the value of    (ii) Mean and Variance.. 

( ) ∑  ( )                 
 

 
  (  )  

 

 
 (              )  

              

 ( )  

  
 

 

  
 

 

  
 

 

  
 

 

 
 

 

 
 

  ( )  

  
 

 

  
 

 

  
 

  

  
 

 

 
 

  

 
 

   ( )  

  
 

 

  
 

  

  
 

  

  
 

  

 
 

  

 
 

      ( )  ∑  ( )  
   

  
      

          ( )   (  )  ( ( ))
 
  

 ∑   ( )  ,∑   ( )-   

 
   

  
 0

   

  
1
 

  

       

14.                                                              and 4 black balls. Suppose 

that we win Rs.20 for each black ball selected and we lose Rs.10 for each white ball selected. Find 

the expected winning amount and variance. 

                   . 

                   . 

 ( )       
     

   
    

X be the winning amount.        

                                              

                                             

                                               

                            

                   

                    

                      

Probability mass function is : 

            Total 

 ( )  

  
 

  

  
 

  

  
 

  

      ( )  ∑  ( )    .
 

  
/    .

  

  
/  (   ) .

  

  
/     

                           

 (  )  ∑   ( )     .
 

  
/     .

  

  
/  (   ) .

  

  
/  

    

  
  

, ( )-     

          ( )   (  )  ( ( ))
 
  

 
    

  
    

    

  
  

15. A multiple choice examination has ten questions, each question has four distracters with 

exactly one correct answer. Suppose a student answers by guessing and if X denotes the number of 

correct answers, find (i) binomial distribution (ii) probability that the student will get seven correct 

answers (iii) the probability of getting at least one correct answer. 

                                            

  
 

 
  

   
 

 
        

( )                        ( )      
        

  ( )      .
 

 
/
 

.
 

 
/
    

                 

(  ) (   )      .
 

 
/
 

.
 

 
/
 

    .
  

   
/  

(   ) (   )     (   )  

       .
 

 
/
 

.
 

 
/
  

  

   .
 

 
/
  

  

16.On the average,20% of the products manufactured by ABC company are found to be defective. 

If we select 6 of these products at random and X denotes the number of defective products, find 

the probability that (i) two products are defective (ii) at most one product is defective (iii) at least 

two products are defective. 
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DO IT YOURSELF : 

A retailer purchases a certain kind of electronic device from a manufacturer. The manufacturer 

indicates that the defective rate of the device is 5%. The inspector of the retailer randomly picks 10 

items from a shipment. What is the probability that there will be (i) at least one defective item (ii) 

exactly two defective items?. 

17. If the probability that a fluorescent light has a useful life of at least 600 hours is 0.9, find  the 

probabilities that among 12 such lights (i) exactly 10 will have a useful life of at least 600 hours 

(ii) at least 11 will have a useful life of at least 600 hours (iii) at least 2 will not have a useful life 

of at least 600 hours 

                  

                        ( )      
        

   ( )      (   )
 (   )                     

( ) (    )       (   )
  (   )   

(  ) (    )   (    )   (    )  

      (   )
  (   )       (   )

  (   )   

   (   )  (   )  (   )    

    (   )    

(   ) (    )     (    )  

      (   )    
 

12 DISCRETE MATHEMATICS 

2 MARK QUESTIONS 

1.Define Boolean Matrix.  
A  Boolean Matrixis a real matrix whose entries are either 0 or 1. 

2.Define Join of A and B.  

    [   ]  [   ]  [        ]  [   ] where    {
                 

                 
 

3.Define Meet of A and B.  

     [   ]  [   ]  [        ]  [   ] where     {
                  

                
 

4. Write each of the following sentences in symbolic form using statement variables   and  . 
(i) 19 is not a prime number and all the angles of a triangle are equal. 
(ii) 19 is a prime number or all the angles of a triangle are not equal. 
(iii) 19 is a prime number and all the angles of a triangle are equal. 
(iv) 19 is not a prime number  
( )       (  )     (   )     (  )    

5.How many rows are needed for following statement formulae?( )     (    ) 

(  )((   )  (     ))  (    )  
( )Number of rows         
(  )Number of rows           

6 Consider      If today is Monday, then        
                 .           

        
  (  )      

 

3 MARK QUESTIONS 

1. Verify (i)closure property (ii)commutative property and (iii)associative property of the following 
operations on the given set               . 
( )                 Hence closure is true.  
(  )                                
                             
(   )               . 

  (   )    (  )   ( 
 )   ( 

 )       
(   )    (  )         (   )       
   (   )  (   )   . 
Hence associative is not true.. 

2. Let   0
  
  

1    0
  
  

1 be any two Boolean matrices of the same type. Find     and 
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   . 

    0
  
  

1  0
  
  

1  0
  
  

1  

     0
  
  

1  0
  
  

1  0
  
  

1  

3. On               (   )                       binary on     
 
(   )                    
Consider,           . 

(    )      (  )  
 

 
   

  

 
    

Hence   is not binary on  . 

4. Let  be defined on   by(   )           Is   binary on    If so, find  . 
 

  
/. 

Let        .                     
 (   )             
Hence   is binary on . 
(   )            

   . 
 

  
/    

 

  
  . 

 

  
/      

 

  
 

  

  
    

  

  
  

5. Fill in the following table so that the binary operation   on  *     +is commutative. 

        
      

        
       

         satisfies commutative,              
                               

        
        
         
         

 

6. Write the statements in words corresponding to            and        where p is “ It is 
cold” and q is “It is raining”. 
   . It is not cold. 
      It is cold and raining. 
      It is cold or raining. 
       It is raining or it is not cold. 

7. Let   Jupiter is a planet and  India is an island be any two simple statement. Give verbal 
sentence describing each of the following statements. 
( )      (  )         (   )         (  )         ( )      

( )   Jupiter is not a planet. 
(  )      Jupiter is a planet and India is not an island. 
(   )      Jupiter is not a planet or India is an island . 
(  )      If Jupiter is a planet then India is not an island . 
( )     Jupiter is a planet if and only if India is an island. 

8. Determine the truth value of each of the following statements.  
( )      then the milk is white. 

(  )China is in Europe or√ is an integer.  
(   )                                                
(  )  is a prime number and all the sides of a rectangle are equal.  
( )  

        
      

 (  )  
        
      

(   )  
         
      

(  )  
        
      

 

9. Verify whether the following compound proposition is tautology or contradiction or 
contingency (   )   (   ) 

             (   ) (   )   (   ) 
            
            
            
            
Since the last column contains only    it is a  contradiction. 

10. Verify whether the following compound proposition is tautology or contradiction or 

contingency ((   )    )    

           (   )     ((   )    )    
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Since the last column contains only    it is a tautology.             

11. Write down the (i)conditional statement (ii)converse statement (iii)inverse statement and  
(iv)contrapositive statement for the two statements p and q. 
                                                      
( )                     (    ) If the number of primes is infinite then Ooty is in kerala. 
(  )                  (    ) If Ooty is in kerala then the number of primes is infinite. 
(   )                  (      ) If the number of primes is not infinite then Ooty is not in 
kerala. 
(  )                        (      ) If Ooty is not in kerala then the number of primes is 
not infinite. 

5 MARK QUESTIONS 

1. Verify the (i) closure property (ii) commutative  property (iii) associative property  

(iv) existence of identity and (v) existence of inverse for the arithmetic operation + on  . 
( )               . So the closure property is satisfied . 
(  )        .           . So the commutative property is satisfied. 
(   )             (   )  (   )      . So the associative property is satisfied. 
(  )    is an identity element. 

( )            is an inverse element. 

2. Verify (i)closure property, (ii)commutative property,(iii)associative property,(iv)existence of 

identity and (v) existence of inverse for the operation                   

( )                          . So the closure property is satisfied. 
(                            . So the commutative property is satisfied. 
(             .   (   )  (   )      . So the associative property is satisfied. 
(  )    is an identity element ;. 

( )                                          

3. Verify (i)closure property, (ii)commutative property,(iii)associative property,(iv)existence of 

identity and (v) existence of inverse for the operation    on     Using the corresponding to 

addition modulo 5. 

   *, - , - , - , - , -+  

             

            

            

            

            

            

( ) All the entries in the table are the elements of     So the closure property is satisfied ;. 

(  ) The entries are symmetrically placed with respect to the main diagonal, So the commutative 

property is satisfied ;. 

(   ) All the entries in the table are the elements of     So the associative property is satisfied ;. 

(  )     is an identity element 

( )                                                                      

4. Verify (i)closure property, (ii)commutative property,(iii)associative property,(iv)existence of 

identity and (v) existence of inverse for the operation     on a subset   *         + of the 

subset of remainders *                      +  

  *         +  

              

            

            

            

            

            

( ) All the entries in the table are the elements of    So the closure property is satisfied ;. 

(  ) The entries are symmetrically placed with respect to the main diagonal, So the commutative 

property is satisfied ;. 

(   ) All the entries in the table are the elements of    So the associative property is satisfied ;. 

(  )    is an identity element 

( )                                                                    ;. 

5.(i)Define an operation   on   as follows:     .
   

 
/          Examine the closure, 

commutative and associative properties satisfied by   on    

(ii) Define an operation   on   as follows:     .
   

 
/          Examine the existence of 

identity and inverse for the operation   on   

( )                          .
   

 
/   . So the closure property is satisfied. 

                            .
   

 
/   .

   

 
/       .   

So the commutative property is satisfied. 

                     .   (   )  
      

 
. 

(   )     
      

 
  

   (   )  (   )     
So the associative property is not satisfied .. 
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(  )          Identity element does not exists  

Inverse:  Inverse element does not exists. 

6.       [
  
  
  

  
  
  

]    [
  
  
  

  
  
  

]    [
  
  
  

  
  
  

]                        

                           ;      ( )      (  )        (   )(   )        (  )(   )     

( )      [
  
  
  

  
  
  

]  [
  
  
  

  
  
  

]  [
  
  
  

  
  
  

]   

(  )      [
  
  
  

  
  
  

]  [
  
  
  

  
  
  

]  [
  
  
  

  
  
  

]  

(   )(   )    [
  
  
  

  
  
  

]   [
  
  
  

  
  
  

]  [
  
  
  

  
  
  

]  

(  )(   )    [
  
  
  

  
  
  

]  [
  
  
  

  
  
  

]  [
  
  
  

  
  
  

]  

7.( )      {.
  
  

/      * +}  and let   be the matrix multiplication. Determine whether 

M is closed under    If so, examine the commutative and associative properties satisfied by   on 
   

(ii)       {.
  
  

/      * +} and let   be the matrix multiplication. Determine whether M 

is closed under    If so, examine the existence of identity and inverse properties satisfied by   on 

 . 

( )           

  .
  
  

/    .
  
  /              * +  

   (
      
      

)     

So the closure property is satisfied. 

              

   .
  
  

/    .
  
  /            * +. 

   .
    
    /  .

    
    /  .

  
  / .

  
  

/    . 

So the commutative property is satisfied. 

            Matrix multiplication is always associative 

(  )           

  .
  
  

/    .
  
  /              * +  

   (
      
      

)     

So the closure property is satisfied. 

            

  (

 

 

 

 
 

 

 

 

)    is an identity element  

           

    (

 

  

 

  
 

  

 

  

)    is an inverse element 

8.( )           * +  Define   on   by             Is   binary on A?. If so, examine the 
commutative and associative properties satisfied by   on    
(  )           * +  Define   on   by             Is   binary on A?. If so, examine the 

existence of identity and inverse properties satisfied by   on  . 

    * +.             

( )                         .  
We have to prove that            
on contrary consider,         . 
           
             
          Contradiction.  
So            
So the closure property is satisfied. 

                             
                         
So the commutative property is satisfied. 

           :                       
  (   )                      (   )     
 So the associative property is satisfied. 

(  )                         .  
We have to prove that            
on contrary consider,         . 
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          Contradiction.  
So            
So the closure property is satisfied. 

                 is an identity element 

               
 

   
 is an inverse element. 

9.Construct a truth table for(  ̅  )  (  ̅   ) . 

      ̅        ̅    (  ̅  )  (  ̅   ) 

    F       

    T       

    T       

    F       
 

10.                       .  

                

    T   T 

    F   F 

    T   T 

    T   T 

                       . 

11..                (   )  (   ). 

                (   )  (   ) 

            

            

            

            

                   (   )  (   )  

12. Using the equivalence property, show that     (   )  (     ) 

    (   )  (   ) (     (   )  (   )) 

 (    )  (    ) (         ) 

 (    )  (    )                       (               ) 

 ,   (    )-  ,  (    )-              (                ) 

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

 ,  (     )-  ,(   )   -               (              ) 

 (     )  (   )                       (            ) 

 (   )  (     )                    (               ) 

14..Verify whether the following compound proposition is tautology or contradiction or 

contingency.(   )  (    ). 

                (   )  (    ) 

            

            

            

            

Since the last column contains both  and   ,  it is a contingency 

15. Verify whether the following compound proposition is tautology or contradiction or 

contingency.((   )  (   ))  (   ) 

 

              (   )  (   )     ((   )  (   ))   

(   ) 

                

                

                

                

                

                

                

                

 

Since the last column contains only    it is a tautology ;. 
 

16.            (   )           
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         (   )             

              

              

              

              

                (   )          

17. Show that  (   )      . 

         (   )         

            

            

            

            

                (   )          

18. Prove that           

                    

            

            

            

            

                          
 

19                                           . 
 

            

        

        

        

        

                        
 

20. Show that  (   )      .. 

         (   )          

            

            

            

            

                (   )        

21. Check whether the statement   (   ) is a tautology or a contradiction without using the 

truth table. 

  (   )    (    )  

    (    )  

    (    ) (               ) 

 (    )     (               ) 

           (              ) 

    

    (   )is a tautology. 

22. Using the truth table check whether the statement (   )  (    )and    are logically 

equivalent.. 

         (   )          (   )  (    ) 

              

              

              

              

                (   )  (    )      

23. Prove    (   )   (   )   without using truth table.  

  (   )    (    )  

    (    )  

 (     )         (               )  
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  (   )             (            )  

 (   )     

24             (    )     (    )                    

                (    )       (    ) 

                

                

                

                

                

                

                

                

                 (    )     (    )  (    )     (    )  

 

 

9.APPLICATION OF INTEGRATION 

5 MARK QUESTIONS 

1.Find the area of the region bounded by the line                 and the lines 
              

  
 

 
(     )              

Area   ∫    
 

 
 

 ∫
 

 
(     )

 

  
     

 
 

 
0    

   

 
1
  

 

   

 
 

 
*,     -  ,     -+   

 
  

 
 sq.units. 

 

 

2.Find the area of the region bounded by the line                 and the lines 
              

  
 

 
,     -             

Area   ∫    
 

 
 

 ∫
 

 
,     -

 

  
     

 
 

 
0
   

 
    1

  

 

   

 
 

 
20
  

 
    1  ,     -3   

 
  

 
 sq.units. 

 

 

3.Find the area of the region bounded by the ellipse 
  

  
 

  

  
   

  
 

 
√                 

Area     ∫    
 

 
 

   ∫
 

 
√        

 

 
  

 
  

 
0
 

 
√      

  

 
     .

 

 
/1
 

 

  

 
  

 

{
 
 

 
 4

 

 
√      

  

 
     .

 

 
/5  

4
 

 
√      

  

 
     .

 

 
/5

}
 
 

 
 

  

     sq.units. 

 

 

4.Find the area of the region bounded between the parabola        and its latus rectum 

   √ √             

Area     ∫    
 

 
 

   ∫  √ √   
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 sq.units. 

 

 

 

 

 

5. Find the area of the region bounded by the        and the parabola           

                          

                     

 (   )(   )     

         

Area   ∫    
 

 
 

 ∫ (       )  
 

  
  

 0   
   

 
 

  

 
1
  

 

  

 0 ( )  
 ( ) 

 
 

( ) 

 
1   0 (  )  

 (  ) 

 
 

(  ) 

 
1       

    sq.units. 

 

 

6.Find the area of the region bounded by         the sine curve                    

           

                                

                                 

Area   ∫    
 

 
 ∫     

 

 
 

 

 ∫       
 

 
 ∫       

  

 
  

 ,     - 
  ,     - 

    

 ,          -   ,           -  

 ,   -  ,    -  

   sq.units. 

 

7. Find the area of the region bounded by         the curve   |    |             
           

  |    |  {
         

 

 

      
 

 
    

  

Area   ∫    
 

 
 

 ∫       
 

 
 

 ∫ (     )  
 
 

 

  

 ,    - 
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     1  0        
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 (   )  (   )  

   sq.units. 

 

 

8. Find the area of the region bounded between the parabolas                 

      ( )       
 
 ⁄     

         
  

 
  ( )      

( )  .
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  (     )      
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Area   ∫ (     )  
 

 
 ∫ .  
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 sq.units. 

 

9. Find the area of the region bounded between the parabola           | | 

     ( )  

  | |  2
     
      

  ( )  

Solving equations ( )   ( )  

Case (i): 

      (   )             

          

Case (ii): 

       (   )              

          

Area   ∫ (     )  
 

 
 

 ∫ (    )  
 

 
  

 0
  

 
 

  

 
1
 

 

  

 0
  

 
 

  

 
1  , -  

 
 

 
 sq.units. 

 

 

10. Find the area of the region bounded by                               
 

 
 and 

  
  

 
  

Required area is covered by:  

       
 

 
   

  

 
  

       
 

 
   

  

 
  

Area   ∫ (     )  
 

 
 

 ∫ (         )  
  

 
 

 

  

 ,          - 
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 0 . 
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/1  0 . 
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√ 
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11.The region enclosed by the circle          is divided into two segments by the line  
     Find the area of the smaller region. 

           √         

          

Area    ∫    
 

 
 

  ∫ √       
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   (
 

 
      .

 

 
/)   √       

        .
 

 
/   √      sq.units.  

 

12. Find the area of the region in the first quadrant bounded by the parabola                 
      and         

             

          (    )  

             

 (   )(   )     

           

                            

Area   ∫    
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13.Find, by integration, the area of the region bounded by the lines                
                    

           
     

 
 ( )  

               ( )  

Solving equations ( )   ( )  

 
     

 
       

               

         

 

 

 

 

 

 

       

               

Point of intersection  (    ) 

                               

                              

Area   ∫ (     )  
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14.Using integration, find the area of the region bounded by triangle ABC, whose vertices  A,B 
and C are (    ) (   )     (   ) respectively 
 (    )  (   )  (   )  

                
    

     
 

    

     
 

   

   
 

   

   
  

   
 

 
(   )  
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15. Using integration, find the area of the region bounded by         the tangent and normal 

to the circle          drawn at (  √ )  

Equation of tangent             

√      

     √      

Equation of normal  √          

√  √           

Equation of normal    √       

   √    

   
 

√ 
   

Required area is bounded by  

  √     √           √    

       ∫ (     )  
 

 
 

 ∫ ((  √  )  
 

√ 
 )  

√ 

 
  

 

 

 

 0   √ 
  

 
 

 

√ 

  

 
1
 

√ 

  

 . √  
 √ 

 
 

 

 √ 
/  ( )  

 
      

 √ 
  

 
  

 √ 
   

  √  sq.units. 
 

16. Find the area of the region bounded by the line                           
       

            
 

 
(    )  

                            respectively. 
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17. Find the area of the region bounded by the line                         
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18. Find the area of the region bounded by the curve                      
            
                     

           (   )(   )  

                      . 

                  . 

Area   ∫    
 

 
 ∫     
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 ∫ (      )  
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19. Find the area of the region bounded by the line        and the parabola          

       ( )  

        ( )  

Solving equations ( )   ( )  

                      

 (   )(   )     

          

Area   ∫ (     )  
 

 
 

 ∫ ,(    )  (     )-  
 

  
  

 ∫ (       )  
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20.Find the area of the region bounded between the curves                      

               and      

       ( )  

       ( )  
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Solving equations ( )   ( )  

            
 

 
  

Area   ∫ (     )  
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 √  √   

  √  sq.units. 
 

21. Find the area of the region bounded by               and between the lines     

and   
 

 
  

       ( )  

       ( )  

Solving equations ( )   ( )  

            
 

 
  

Area   ∫    
 

 
 ∫    

 

 
 

 ∫       
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 ,       - 

 

  ,       - 
 

 

   

       
 

 
               

 

 
       

 

 
  

    √         
 

√ 
  

    (√  √ )  

      sq.units. 

 

 

 

22. Find the area of the region bounded by the parabola      and the line        

     ( )  

      ( )  

Solving equations ( )   ( )  

                 (   )(   )    

         

Area   ∫ (     )  
 

 
 

 ∫ (      )  
 

  
  

 0
  

 
    

  

 
1
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 sq.units. 

 

 

 

23.Father of a family wishes to divide his square field bounded by                   
  along the curves       and       into three equal parts for his wife, daughter and son. Is 
it possible to divide? If so, find the area to be divided among them? 

Area    ∫    
 

 
 ∫
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 sq.units. 

Area    ∫ (     )  
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 sq.units. 

Area    ∫    
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 sq.units. 

Yes, it is possible to divide among them and the area is 
  

 
 

sq.units.   
 

24.The curve   (   )    has a minimum point at P. The point Q on the curve is such that 

the slope of PQ is 2. Find the area bounded by the curve and the chord PQ. 

  (   )    (   )  (   )  is a parabola. 

         (   ) 

               

         

         

                         (   )  

    ( )          

So        ( ) 

  (   )    ( )  

Solving equations ( )   ( )  

(   )          

            

 (   )(   )      

           

 Area   ∫ (     )  
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 ∫ (       )  
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 Sq.units.   

 

25.Find the area common to the circle           and the parabola        

         ( )  

      ( )  

Solving equations ( )     ( )  

                     

 (   )(   )     

     is a solution 

           √        

        √  
 
 ⁄   

Area    0∫    
 

 
 ∫    

 

 
1 

  0∫ √  
 
 ⁄   

 

 
 ∫ √       

 

 
1  

  6[√  
 
 
 ⁄

 
 ⁄
]
 

 

 0
 

 
√      

  

 
     .

 

 
/1
 

 

7  

 
 √ 

 
[( √ )  ( )]  

 

 
*
(         ( ))  

( √          .
 

 
/)
+  

 
 √  
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 √  

 
    

  

 
  

 
 √   

 
 

   

 
  

 
 √ 

 
 

   

 
  

 
 

 
(   √ ) Sq.units.   

 

26.Find the volume of a sphere of radius    

                   

          

         ∫      
 

 
  

  ∫ (     )  
 

  
  

   ∫ (     )  
 

 
  

   0    
  

 
1
 

 

  

   .   
  

 
/  

 
 

 
     

   

 

27. Find the volume of a right-circular cone of base radius   and height   

  
 

 
           

        ∫      
 

 
  

  ∫ .
 

 
 /

 

  
 

 
  

 
   

  
0
  

 
1
 

 

  

 
   

  
0
  

 
  1  

 
 

 
      

   

   
 

28. Find the volume of the solid formed by revolving the region bounded by the parabola       

 -axis, ordinates     and     about  -axis 

               

        ∫      
 

 
  

  ∫ (  )   
 

 
  

  ∫     
 

 
  

  0
  

 
1
 

 

  

 
 

 
  

 

    

 

29.Find the volume of the solid formed by revolving the region bounded by the ellipse 

 
  

  
 

  

  
          about the major axis 

  

  
 

  

  
      

  

  
(     )  

          

         ∫      
 

 
 

  ∫
  

  
(     )  

 

  
   

   
  

  
∫ (     )  
 

 
  

   
  

  
0    

  

 
1
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