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Guess Paper – 2009
Class – XII
Subject – Mathematics 
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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

1. Prove that the relation R defined by    (a,b) R (c,d)  if a+d = b+c  on the set N x N , is an equivalence relation .

2. Construct a 2 x 2 matrix  A=[ aij ] whose  elements are given by

               ai  j=  ( i+2j)2
                            2

3. Prove that sec2 (tan -1 2) + cosec2 (cot -1 3) = 15.
4. If A is a square matrix of order 3 such that     adj A   =  441. Find     A  .

5. If      a+b       2                   6       2
                       =                          find the values of   a and b .     
                                                                                                                                5         ab                 5       8


6. Use differentials to find the approximate value of  √25.2
7. Evaluate  ∫ (1+ sin 2x) / (x-cos2x) dx.
8. If    a  ,  b and   c    are unit vectors such that  a   + b  +  c  =  0  then find the value of    a . b  +  b . c  +  c . a .
9. Find ‘λ’ so that vectors   a = 15i – λj + 30k and  b = 16i + 12j – 2k are perpendicular .

10. Find the Cartesian and vector equations of a line which passes through the point (1,2,3) and is parallel to the line 

-x – 2    =    y+3    =  2z – 6 
    1                7              3

SECTION B
11. Show that f ‘[ 1, -1 ]       R  given by f(x) = x/x+2  is one-one. Find the inverse of function. f: [ -1 ,1]      Range (f).

12. Solve  sin-1 (1 – x ) – 2 sin-1 x = π/2. 
OR





Prove that    tan -1     √1+x  -  √1 – x      =  π/2 – 1/2  cos-1 x     0<x<1
             √1+x + √1 – x  




          

13. Prove that     (b+c)2           a2            a2             

                         b2          (c+a)2         b2                 =   2abc(a + b + c)3
                         c2             c2          (a+b)2

14. Discuss the continuity of the function f(x) given by f(x) =   2x-1   if  x<0
                                                                                               2x+1  if  x[image: image2.png]


0





OR

Prove that the greatest integer function [ x ] is continuous at all points except at integer points. 

15. If x = a cos3θ , y = a sin3θ , find d2y/dx2. 

OR

If  xp.yq  = (x+y)p+q,  prove that  dy/dx = y/x.

16. Evaluate  ∫{√x2+1[ log (x2+1) – 2 log x]}/x4  dx
OR


 Evaluate ∫√tan θ . dθ

17. Find the interval in which the function given by
 f(x)= (4sinx – 2x – x cosx) / (2+cos x)   is increasing.
              π /2

18. Evaluate 0∫  ( 2 log sin x  -  log sin 2x ) dx

19.  Evaluate the following integral as limit of sum                            
                 3

 1∫  ( 2 x2 + 3x + 5) dx

20.  Find the image of the point (3,-2,1) in the plane   3x – y + 4z = 2.
                                     →                                          ^                   ^                                                

21.  If a unit vector  a  makes an angle  π/4 with  i  , π/3 with j and an acute 
                           ^                                                →

      angle θ with  k then find the components of  a  and the angle θ. 
22. The probability of a shooter hitting a target is 3/4. How many minimum number of times he/she fire so that the probability of hitting the target at least once is more than 0.99?



OR

          In answering a question on a multiple choice test, a student either knows 
          the answer or guesses. Let  3/4 be the probability that he knows the 
          answer and 1/4 be the probability that he guesses. Assuming that a 
          student who guesses at the answer will be correct with probability 1/4. 
          What is the probability that the student knows the answer given that he 
          answered it correctly?

SECTION C
23. Using integration ,find  the area of the region between the circles 

 x2 + y2   =1 and (x – 1)2 + y2 = 1.



OR
Using integration ,find  the area of the triangle ABC whose vertices have coordinates A(2,5), B(4,7) and  C(6,2).
24. Show that the volume of the largest cone that can be inscribed in a sphere of radius R is 8/27 of the volume of the sphere.
 25.
             Let A=           0       -tan α/2               

tan α/2        0                                                                                                                                                                              

and I be the identity matrix of order  2. Show that   


                                     cos α
- sin α
I + A=  (1-A)                                     

               sin α        cos α             






OR

      Prove that by the principle of mathematical induction, if 



A=         3      -4     ,  then          

1 -1                       

                             An =           1+ 2n         -4n         for every integer n.

                  n           1-2n         
26.  Solve the following differential equation

dy/dx   -   2y  =  cos3 x                         

27. By computing the shortest distance, determine whether the following pair of lines intersect or not:
x – 1    =    y+1    =   z   ;

    2                3              

x + 1    =    y - 2   ;   z =2  
5               1              
28. A dietician has to develop a special diet using two food P and Q. Each packet 
 (containing 30 g) of food P contains 12 units of calcium, 4 units of iron, 6 units of cholesterol and 6 units of vitamin A. Each packet of same quantity of food Q contains 3 units of calcium, 20 units of iron, 4 units of cholesterol and 3 units of vitamin A. The diet requires at least 240 units of calcium, at least 460 units of iron and atmost 300 units of cholesterol. How many packets of each food should be used to minimise the amount of vitamin A in the diet? What is the minimum amount of vitamin A.

29. Let X denote the number of colleges where you will apply after your result and 
     P(X=x) denotes your probability of getting admission in x number of colleges. It is 
     given that 


                k x                if x=0,1       

       P(X=x) =     2k x                if x=2                                 k is the constant           


                k (5-x)         if x = 3 or 4
(a)  Find the value of k.
(b) What is the probability that you will get admission in two colleges 
          exactly.

(c) Find the mean and variance of the probability distribution.
By:-
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ANSWERS

	1.               -------
	11.           -------
	21.          
1/√2 i ,   1/√2 j,     1/√2 k  ;                                                      

          π/4    

	2.           9/2       25/2

              8           18         
	12.           -------
	22.           4  
OR           12/13

	3.               --------
	13.             ------
	23.  ( 2π/3 - √3/2) sq. units
OR       7 sq. units

	4.             21
	14.            --------
	24.           ------

	5.              a= 2, b=4
	15.             ------
	25.           -------

	6.               5.02
	16.           (1/3)(1+1/x2)3/2)         log(1+1/x2) – 2/3   +  c
OR                          1/2√2 tan-1((tanθ-1) /  √(2 tanθ)) – 1/4√2 log   (tanθ - √(2 tanθ) +1)/( tanθ +√(2 tanθ) +1)  + C
	26.         
  ye-2x =    e-2x /13 (3sin3x-2cos3x) + c

	7.      log  (x-cos2x)  + c
	17.                            (0,π/2) U (3π/2, 2π) 
	27.              -------

	8.            -3 / 2
	18.          –π/2 log2
	28.         (15, 20) ;      

              150 units

	9.               15
	19.               118/3       
	29.   (a) 1/8 
        (b)  1/2

         (c)  Mean = 19/8 

              Variance = 47/64                    

	10. 

   -x – 1    =    y-2    =  2z – 6 
       1                7              3                                   

(i + 2j+3k)+(λ / 2)(-2i +4j + 3k)
	20.     (0, -1, 3)
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