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GUESS PAPER - 2009 

Class : XII

MATHEMATICS

Time: 3 hrs                                                                       Marks: 100


General Instructions:

       ( i  ) All questions are compulsory.

      ( ii )  The question  paper consists of 29 questions divided  into three sections –A, B,   

              and  C. Section  A  contains 10 questions of  1  mark  each, Section  B  is of  12  

              questions of  4 marks  each, Section  C  is of 7 questions of 6 marks each. 

     ( iii ) All questions in Section A are to be answered in one word, one sentence or as 

            per the exact requirement of the question.          

    ( iv )   There  is  no  overall choice. However, an internal choice  has been provided in  

             four  question of four marks each, two questions  of six marks each You have to

            attempt only one of the alternatives in all such questions.

   ( v )  Use of calculator is not permitted. You may ask for logarithmic tables, if required.  


SECTION A

( Qns 1 – 10 carry 1 mark each )

                                                                 →       ^        ^        ^             ^         ^ 

1. Find the magnitude of the vector  a  =  ( i  +  3 j  -  2 k )  x  ( - i  +  3 k )


2. If f ( x )  =      4x  +  3       ,  find  f 0 f ( x )  

  6x  -  4
3.  Find the principal value of  cos-1 ( cos  13 π  )
          6

4.  The matrix A =   3     2     satisfies the relation A2  -  4A  +  I  =  0. Find A-1.

                                       1     1 
                                      cosθ      sin θ                             sinθ      - cosθ

     5. Simplify: cosθ                                   +    sinθ

        - sinθ      cosθ                             cosθ        sinθ
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      ∫  x3 sin ( tan-1 x4 )  dx

 1  +  x8  

                      -1  

     8. Evaluate     ∫    dx

                              -4       x     

→
→    →     →      →    →  
9. Find | x |, if for a unit vector a,   (  x  –  a ) . (  x  +  a  )  =  12 

                      →        ^   ^    ^         →        ^       ^       ^

10. Find  λ  if  a  =  4 i – j – k  and  b  =  λ i   - 2 j  + 2 k are perpendicular to each 

     other.  

SECTION B

( Qns 11 – 22 carry 4 marks each )

11. Let A  =  N x N and * be the binary operation on A defined by ( a, b ) * ( c, d ) 

      =   ( a + c , b + d ). Show that * is commutative and associative. Find the identity 

      element for * on A, if any. 

12. Show that sin -1 12  +  cos -1  4  +  tan -1  63    =  π

                                13                5                 16
OR


                                   √ 1  +  x     - √ 1  -  x

     Prove that  tan -1                                              =     π    -   1  cos -1 x

                                   √ 1  +  x    +   √ 1  -  x               4        2
13. Find the value of   ‘k’  so that the function f is continuous at the indicated point.

                        k cos x  ,   if x  ≠  π

                        π – 2x                   2    

      f ( x ) =                                            at  x  =  π

                        3,             if  x  =  π                     2

                                                     2
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14. Differentiate  tan -1    √ 1  +  x2    +  1
                                                    x
OR

      If x  =  a ( cos t  +  t sin t ) and y  =  a ( sin t  -  t cos t ), find   d2y

                                                                                                         dx2
15. Find the intervals in which the function f ( x )  =  x3  -  6x2  +  9x  +  15 is 
      ( i ) increasing    ( ii ) decreasing.
OR
     Find the equation of the tangent line to the curve x  = θ +  sinθ  ,  y  =  1  +  cosθ  

     at  = π /4

                       π /2
16. Evaluate 0∫  ( 2 log sin x  -  log sin 2x ) dx
OR


    6

     Evaluate 3∫  [ | x – 3 |  +  | x – 4 |  +  | x – 5 |  ] dx 

17. Solve the given differential equation:

      ( x – y ) dy  -  ( x + y ) dx  =  0
18. Find the general solution of the differential equation:

      dy    +   2y  =  sin x

      dx

19. If the vertices A, B, C of a triangle ABC have position vectors ( 1, 2, 3 ),
     ( -1, 0 ,0 ), ( 0, 1, 2 ) respectively then find LABC.
20. Find the distance of the point ( 1, -2, 3 ) from the plane x – y + z = 5 measured 

      parallel to the line   x    =    y    =    z

                         2           3        - 6
21. A die is thrown  6 times if ‘ getting an odd number’ is a success, what is the 
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  probability of ( i )  5 successes?  ( ii ) at least 5 successes? ( iii ) at most 5 

     successes?   
22. Using properties of determinant, prove that

        x         x2        1  +  px3
        y         y2        1  +  py3        =   ( 1  +  pxyz ) ( x – y )  y – z ) ( z – x ), where p is  

        z         z2        1  +  pz3
     any scalar.
SECTION C

( Qns 23 – 29 carry 6 marks each )
                              2            -3            5

23. If A  =       3            -2            4      ,  find A-1. Using A-1 solve the system of 
                        1             1           -2

            equations.    

                                  2x  -  3y  +  5z  =  11      

                                  3x  +  2y  -  4z  =  - 5 


 x   +   y  -   2z   =  - 3
OR

            Obtain the inverse of the matrix using elementary operations:

                           0         1          2

               A  =     1         2          3

                           3         1          1

24. A wire of length 28m is to be cut into two pieces. One of the pieces is to be made into a square and the other into a circle. What should be the length of the two pieces so that the combined area of the square and the circle is minimum?

OR

           A  window  is  in  the  form  of a rectangle surmounted by a semi-circular opening. 

           The total  perimeter  of the window is 10m. Find the dimensions of the window to 
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       admit maximum light through the whole opening. 

25. Draw a rough sketch of the region enclosed between the circles x2  +  y2  =  4 and ( x – 2 )2  +  y2  =  4. Using integration find the area of the enclosed region.

26. Show that the lines x  -  1  =  y  -  3  =  -  z  and  x  -  4  =  1  -  y  =  z  -  1 are 

                                               2              4                            3              2              

     coplanar. Also find the equation of the plane containing these  lines.

27.Find  ∫   sin-1      2x         dx
                            1  +  x2
28. In a bolt factory, three machines A, B and C manufactures 25, 35 and 40 per cent 
      of  the  total  bolts manufactures. Of their output, 5, 4 and 2 per cent are defective 
      respectively. A  bolt  is  drawn  at  random  and is found to be defective. Find the 
      probability that it was manufactured by either machine A or C.

29. An aeroplane can carry a maximum of 250 passengers. A profit of Rs 500 is made on each first class ticket and a profit of Rs 350 on each economy class ticket. The air lines reserves at least 25 seats for first class. However, at least 3 times as many passengers prefer to travel in economy class than by the first class ticket. Determine how many tickets of each class must be sold to maximize profit for airlines. What is the maximum profit?
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