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SAMPLE PAPER - 2010 

Class : XII

MATHEMATICS
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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. Write the number of binary operations on the set { a, b }.

2. Find the value of sec2 ( tan-1 2 ).

                                                                          0         x + 2
3. For what value of x the matrix A =                                 is skew symmetric?

                                                                        2x – 3        0  
                                  cos250   sin250
4.  Evaluate:       
                                 Sin650   sin650
                     a         b
5.  If  A  =                        satisfies A2  -  I  =  0, then find A-1
                    c         d

6. Evaluate:  ∫  ex secx ( 1  +  tanx ) dx

                                    π/2 

7.  Find the value of   ∫        ( x3  +  x  cosx  +  tan5x  +  1 ) dx

                                   -π/2 
                                                                      →      ^      ^        ^      →       ^       ^        ^ 
8.  Find λ when the scalar projection of  a  = λ i  +  j  +  4 k on  b  =  2i  +  6j  +  3k is 

    4 units.
9. Determine the area of the parallelogram whose adjacent sides are represented by  

                        ^    ^     ^            ^        ^        ^ 

      the vectors i  -  j  -  k  and 3 i  +  4 j  -  5 k.

10. Write the direction ratio of the Cartesian equation of the line 

      3x + 1  =  6y  -  2  =  1  -  z 

SECTION B

( Qns 11 – 22 carry 4 marks each )

11.  Let R be the set of real numbers. Show that the function f: R → R defined by

       f( x ) = 3x  +  1 for all x ε R is bijective. Also fine the inverse of  f.

                               2
12.  If two angles of a triangle are tan-1 2 and tan-1 3, prove that the third angle is π/4.

                                                           OR 

       Solve for x:      sin-1    2a       +     sin-1   2b       =   2tan-1x

                                 1 + a2                   1 + b2
                                  1  -  cos4x            ,     x < 0
                                   x2   
13. If f (x )  =              a                     ,   x  =  0  
                              √ x                   ,   x  >  0
                     (  √16  +  √x  )  -  4     
       Find ‘a’ so that f is continuous at x  =  0 
14.  If xm yn  =  (  x  +  y  )m + n , show that  dy    =   y

                                                              dx          x

OR
 If x  =  a ( θ  -  sinθ  ),  y  =  a  (  1  -  cosθ  ), find  d2y  at θ = π/2 

                                                                                 dx2   

 

                                         a  -  b        b  -  c       c  -  a

15.  Show that  Δ =    b  +  c       c  +  a      a  +  b     =   a3  +  b3  +  c3  -  3abc


       a                b              c 

16. Find a point on the parabola y  =  (  x  -  3  )2, where the tangent is parallel to the 

       chord joining  ( 3, 0 ) and ( 4, 1 ).

OR
      Find the intervals in which the function f ( x )  =  [ x ( x  -  2  ) ]2 is 

      ( i ) increasing,   ( ii ) decreasing.

17. Evaluate ∫ x ( tan-1x )2 dx      

OR
       Evaluate:  ∫             dx             .

                          ( 1 – x ) ( 1 + x2 ) 

18.  Solve:     x  dy   +  y  =  x cosx  +  sinx,   y ( π /2 )  =  1

                          dx

19.  Solve:   ( 1  +  ex/y ) dx  +  ex/y ( 1 – x/y ) dy  =  0 

20. Find a unit vector perpendicular to the plane ABC where A, B, C are the points

       ( 3, -1, 2 ),  ( 1, -1, 3 ) and ( 4, -3, 1 ).

21. Show that the four points ( 0, -1, -1 ), ( 4, 5, 1 ), ( 3, 9, 4 ) and  ( -4, 4, 4 )  are 

       coplanar. Also find the equation of the plane containing them.

22. From a lot of 30 bulbs which include 6 defectives, a sample of 4 bulbs is drawn 

       at random with replacement. Find the probability distribution of defective bulbs.
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

23. 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 admit maximum light through the whole opening.     

25.  Determine the area of the circle x2  +  y2  =  64 which is exterior to the parabola 

       y2  =  12x.
                        3

26. Evaluate:  ∫   ( 2x2  +  3x  +  5 ) as limit of sums.

                       1
OR
                        π/2

      Evaluate:  ∫   log sinx dx


  0
27. Find the image of the point ( 3, -2, 1 ) in the plane 3x  -  y  –  4z  =  2. Also check 

      whether the image lies on the plane x  +  y  +  z  +  4  =  0.

28. An aeroplane can carry a maximum of 200 passengers. A profit of Rs 1000 is made on each first class ticket and a profit of Rs 600 on each economy class ticket. The air lines reserves at least 20 seats for first class. However, at least 4 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?

29. A fair die is rolled. If 1 turns up, a ball is picked up at random from bag A, if 2 or 3 turns up, a ball is picked up at random from bag B, otherwise a ball is picked up from bag C. Bag A contains 3 red and 2 white balls, bag B contains 3 red and 4 white balls and bag C contains 4 red and 5 white balls. The die is rolled, a bag is picked up and a ball is drawn from it. If the ball is red, what is the probability that bag B was picked up? 
ANSWERS

	1.               16
	11.        2y  -  1

                  3 
	21.    5x – 7y + 11z + 4 = 0

	2.                5
	12.         x  =  a + b
                     1 - ab
	22.  256/625, 256/625, 96/625,

       16/625, 1/625

	3.               1/3   
	13.           a  =  8
           
	23. x = 1, y = 2, z = 3

           1/2      -1/2    1/2

  or      - 4         3      -1

            5/2      -3/2    1/2


	4.                0    
	14.           or   -1/a  
	24.  length = 20/ 4 + π ,

   b = 10/4 + π,    h  =  10/4 + π  
                           

	5.                A
	15.   ……………      
	25.     16/3   ( 8 π -  √3 )

	6.        ex secx  +  c   
	16.  ( 7/2, 1/4 ) or increasing

( 0, 1) U ( 2, ∞ ), decreasing

 ( - ∞ , 0) U ( 1, 2 )  
	26.   118/3   or  –  π  log2
                             2

	7.                π   
	17. ½ ( x2 + 1 )(tan-1x )2 – x tan-1x + 1/2log ( 1 + x2) + C
                     or

¾    log     x2 + 1    + 2 tan-1x 

               (1 – x )2 
      + C                                            
	27.   ( 0, -1, -3 )

	8.                5
	18.    y  =  sinx
	28. 40, 60,  Rs 136000       

	9.            √134
	19.    x  + y ex/y  =  C    
	29.          90
              293

	10.       < 2, 1, -6 >
	20.    1       ( -10i – 7j + 4k ) 

     √165
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