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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.   Is the function f: N → N, defined by f(x) = 3x, onto?  Give reasons.

2.  If tan-11  +  tan-1(1/2) = tan-1α, find α.
3.  Give an example of two non-zero matrices A and B of the same order 2x2 such   that AB=0.
4.  Find the value of k, if the matrix        k       1        is singular.

                                                                 2      -4                              

5.  Show that the function f(x) == x3 – 6x2 +12x -99 is increasing for all x.

6.  Show that the vectors a = 2i – j + 4k and b = -8i +4j – 16k are collinear.

            2π
7.    0∫│sin x│ dx    =  ?

8.         ∫ {sin-1x )2 / √ (1- x2 ) }dx = ?
9.
Find the projection of a = 2i – j + k on b = i – 2j + k
10.
Differentiate sin x w.r.t. log x 



SECTION- B

11.
Consider f : R ( [ -5, ∞ ] given by f(x) = 9x2 + 6x =5

Show that f is invertible with f -1(y) = {√ (y+6) -1 }/ 3

                                           ( or )


If f(x) = [ x ] and g (x) = │x │, then evaluate (f o g) (1/2) – (g o f) (-1/2)

12.
Prove that Cot -1 [ {√(1+sinx) + √ (1 – sin x) }/ {√(1+sinx) – √(1-sinx)} = x/2 ;  x € ( 0, π/4) 

13.
If A =        cos ө        sin ө

                             - sin ө       cos ө            , then prove that



An =        cos nө     sin nө

                          - sinn ө    cosnө           , n € N

                                       ( OR )


Using properties of determinants prove that 
     a + b + 2c        a             b

      c                 b+c+2a       b                =  2 ( a + b+ c)3
      c                     a            c+a+2b 

14.
Show that the function f (x) = │x+2│ is continuous at every x € R but fails to be differentiable at x = -2.
                                                                OR

             If (x – a )2 + ( y – b )2 = c2,  for some c>0, prove that
                                          [1 + (dy/dx)2 ]3/2

                                                d2y/dx2
      is a constant independent of a and b.

15.  
Find the intervals in  which the function given by sin x + cos x, 0≤x≤2π is strictly increasing or strictly decreasing.

16.  
Find   ∫[log (log x ) + 1/(log x)2] dx

                                                   OR             

                              ∫ dx/ cos (x +a ) cos (x +b )
17.  
Using properties of definite integrals evaluate

                                π/3

                                ∫dx/ (1 + √tan  x ) 
                               π/6 

18.  
Solve the differential equation cos2x.dy/dx  + y  = tan x , ( 0<x<π/2) 

19.  
Prove that a x (b + c) + b x (c + a) + c x (a + b) = 0
20
Fine the co-ordinates of the foot of the perpendicular from the point A (1,8,.4) to the line joint the points B (0,-1,3) and C ( 2,-3,-1)

21.
A problem in mathematics is given to three students whose chances of solving it are 1/2, 1/3, 1/4 . What is the probability in the following cases :

i)
the problem is solved

ii)
Only one of them solves it correctly.


( OR )

Five dice are thrown simultaneously . If the occurrence of an even number is considered as a “ success” , find the probability of at most 3 successes.
22.
Show that the curves 2x = y2 and 2xy = k cut at right angles if k2 = 8.



SECTION – C
23.
Solve the following system of equations by matrices :


2/x + 3/y + 10/z  = 4


4/x – 5/y + 5/z = 1


6/x + 9/y – 20/z = 2

24.
Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of radius R is 2R/√3
25
Using integration, find the area of the region bounded by the curve



y = 1 + │x +1 │, x = -3,  x = 3,  y = 0 



( OR )


Using integration , find the area formed by the triangle joining the points (-1,1), (0,5) and (3,2).

26.
Find the equation of the plane passing through the point (-1,-1, 2) and perpendicular to the planes   3x + 2y – 3z = 1 and 
                                                          5x – 4y +z = 5

                                             ( OR )


Find the image of the point (1,6,3) in the line 



x/1 = (y-1)/2 = ( z -2 )/3
27. 
Evaluate  ∫ [ √  tan x   +  √ cot x      ] dx 

28.
A laboratory blood test is 99% effective in detecting a certain disease when it is in fact present . However the test also yields a false positive result for 0.5% of the healthy person tested (i.e. if a healthy person is tested then with probability 0.005, the  test will imply that he has the disease. If 0.1 percent of the population actually has the disease , What is the probability that a person has the disease given that the test result is positive ?
29.
A diet for a sick person must contain at least 4000 units of Vitamins, 50 units of minerals and 1,400 units of calories. Two foods A and B are available at a cost of Rs.4 and Rs.3 per unit respectively. If one unit of food A contains 200 units of Vitamin,1 unit of mineral and 40 calories and one unit of food B contains 100 units of Vitamin, 2 units of minerals and 40 calories , find what combination of foods should be used to have the least cost ? 
                                                            ---///----
ANSWERS
SECTION-A
1.
No. For example the no.2 € N has no pre image in N.

3.
Example


A =       2    1     and  B =     1     4

                          4    2                       -2    -8 

4.
k = - ½
7.
4

8.
{(sin-1x)3/3 }+ c

9.
5 / √6

10.
x cosx 

SECTION-B

11.
- 1

15
increasing on [ 0, π/4) U ( 5 π/4 , 2π ] and

            decreasing on (π/4, 5 π/4) 
16.
[x log (log x) – x / log x ] + c

                            OR


   [ 1/sin (a – b )] log │ cos (x + a)/ cos ( x + b) │     +   c

17.    π/12

18. (tan x – 1) + ce-tan x
20.  ( -5/3, 2/3, 19/3 )

21.   ¾,   11/24      OR  ( 31/25) (47/50)4
SECTION C
23.    x  = 2, y = 3, z = 5

25 16 sq. Units OR ( 15/2)sq. Units

26. 5x + 9y + 3z = 0  OR  (1, 0, 7)

27.  √2  tan-1[( tanx – 1)/ √2 tan x]  + c
28.  198/1197

29. A: 15units and B: 30 units
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