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SAMPLE PAPER - 2009 

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. Determine whether the following relation is reflexive. Relation R in the set 

     A = { 1, 2, 3, ………, 14 } defined as R  =  { ( x, y ) : 3x  -  y  =  0 } 

2. Find the value of cot ( tan -1 x  +  cot -1 x )


3. For what value of k the matrix A   =     2     k       is a singular matrix.
              3     9
4. If  A  =     cosα     - sinα      find the value of  ‘α’  if A  +  A’  =  I   


         Sinα       cosα

5. If the matrix A  =    5       3    satisfies the equation A2  -  3A  -  7 I, determine A-1 


        - 1    - 2

6. Determine the value of  ‘m’  if the line  y  =   mx  +  1 is a tangent to the curve

     y2 =  4x.

7. Find the direction ratios of the line   1  -  x   =  7y  -  14  =  z  -  3


          3                2                2

                                4
8. Evaluate    0∫    |  x  -  1 |  dx 

                                                                 ^        ^        ^                           ^    ^        ^ 
9. Find the projection of the vector  i  +  3j  +  7k  on the vector  7i  -  j  +  8k.

10. Find the angle between two vectors  a  and  b  with magnitude  √3  and  2, respectively having   a  .  b  =  √6

SECTION B

( Qns 11 – 22 carry 4 marks each )

11. Determine whether the following binary operation on the set N are associative and 

commutative. 

      a  *  b    =  (  a  +  b )  V  a, b ε N

OR

     If  f and g : R to R are defined respectively by f ( x )  =  x2  +  3x  +  1, g ( x ) =   

    2x  -  3 , find  ( i )  f 0 g    ( ii )  g O f
  ( iii ) Also, show that f O g  ≠  g O f.
12. Prove that              √1  +  sin x   +   √1  -  sin x      


Cot -1
          =   x  ,    x ε (  0,  π/4  )


√1  +  sin x   -   √1  -  sin x              2
13. Using elementary transformation, find the inverse of the matrix  A  =    1    2

                                                                                                                               2   - 1
OR


                                     1  +  a            1              1 

               Show that          1            1  +  b          1             =  abc    1  +   1    +   1   +   1

                                         1                1           1  +  c                               a          b        c

14. Find the values of  ‘a’  and ‘ b’  such that the function defined by

                             

                         5,         if x ≤  2 

       f (x) =       ax + b,  if 2 < x < 10     is a continuous function.

                          21,      if x ≥ 10

15. Differentiate the function:
 x sin x  +  ( sin x ) cos x

OR

     If  y  =  sin -1 x, show that ( 1  -  x2 )  d2y    -     x   dy  =  0

                                                                 dx2               dx  

16. Evaluate      ∫        1             dx

                                1  -  tan x

17. Prove that the curve  x  =  y2  and xy  =  k cut at right angles if 8k2  =  1  

                 2

18. Find  0∫  (  x2  +  1 ) dx as the limit of a sum.

                                π/4 

19. Evaluate   0 ∫  log ( 1  +  tan x ) dx
20. Find the distance between the point P ( 6, 5, 9 ) and the plane determined by the points A ( 3, - 1, 2 ), B ( 5, 2, 4 ) and C ( - 1, - 1, 6 )

21. The two adjacent sides of a parallelogram are 2i  -  4j  +  5k  and I  -  2j  -  3k. Find the unit vector parallel to its diagonal. Also, find its area.

22. If a fair coin is tossed 10 times, find the probability of ( i )  at least six heads 

( ii ) at most six heads.
OR

Two cards are drawn successively ( without replacement ) from a well shuffled pack of 52 cards. Find the mean and variance of the number of kings.

SECTION C

( Qns 23 – 29 carry 6 marks each )

23. Solve the system of following equations:

           2      +       3        +     10      =   4

           x               y                 z

          4       -        6        +       5      =   1

          x                y                 z

          6       +      9         -       20     =   2

          x               y                   z

24. A rectangular sheet of tin 45cm x 24 cm is to be made into a box without top, by cutting off square from each corner and folding up the flaps. What should be the side of the square to be cut off so that the volume of the box is maximum?

OR

      A window is in the form of a rectangle above which there is a semi-circle. If 
      perimeter of window is p cm. Show that window will allow the maximum 

      possible light only when the radius of semi-circle is      p      cm.
                                                                                          π  +  4

25. Using integration, find the area of the circle x2  +  y2  =  16, which the exterior to the parabola y2  =  6x.

26. Find the shortest distance between the following two lines
r  =  ( - i + j + 9k )  + λ ( 2i + j – 3k )

r  =  ( 3i – 15j + 9k ) + μ ( 2i – 7j + 5k )

27. Form the differential equation of the family of ellipses having foci on y-axis and centre at origin.

OR

      For the following differential equation, find the particular solution satisfying the 

      given condition.

      ( x + y ) dy  +  ( x – y ) dx  =  0, y  =  1 when x  =  1.

28. An insurance company insures 2000 scooter drivers, 4000 car drivers and 6000 truck drivers. The probability of an accident involving a scooter, a car and truck is 1/100, 3/100 and 3/20 respectively. One of the insured person meets with an accident. What is the probability that he is a scooter driver?

29. A brick manufacturer has two depots, A and B, will stocks of 30,000 and 20,000 bricks respectively. He receives orders from three builders P, Q and R for 15,000;

20,000 and 15,000 bricks respectively. The cost ( in Rs ) of transporting 1000 bricks to the builders from the depots are given below:

	
         From

     To
	P
	Q
	R

	A
	40
	20
	30

	B
	20
	60
	40


       How should the manufacturer fulfill the orders so as to keep the cost of 

       transportation minimum?
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