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Sample Paper – 2013
Class – XII

Mathematics

Maxmarks: 100                                   test paper no-2                                          time: 3hours 

                                                                         Section –A

Q1.show that the function ƒ: R→R :ƒ( x) =x2  is neither one-one nor onto

Q2. Construct a 3×2 matrix whose elements are given by aij= 2i-j      

Q3. Find the value of    tan-1(1) + cos-1(-1/2) +sin (-1/2)

Q4. If A is a matrix of order 3×2 and B is a matrix of order 2×3 then write the order of AB & BA 

                                                   3 1

Q5. If ƒ(x) = x2-5x+7 and A= -1 2         , find ƒ (A)
Q6. If a    , b      , c       are three vectors such a    + b    + c    =0 then prove that   a      × b   = b ×   c     = c    ×a    

Q7. If  a    , b      , c       are three vectors such a    + b    + c    =0 then find the values of   a   ·    b      + b    · c     +  c         ·   a      

 Q8. Evaluate ∫    dx
                       √ (x+1) (x+5) 
Q9.  The length of a rectangle is decreasing at the rate of 5cm/min and the width y is increasing at the rate of 4 cm/min when=8cm and y=6cm find the rate of change of area 

Q10. Find the angle between vectors î-2ĵ+3k and 3î - 2ĵ +k
Section –B
        

Q11. Prove that tan-1    √1+X2+ √1-X2        =  π   +1   cos-1 x2
                                     √1+X2 - √1-X2           4      2 
                                                                                   a-b-c     2a       2a    

Q12. Using properties of determinants   prove that:    2b    b-c-a     2b     = (a+b+c) 3

                                                                                     2c       2c   c-a-b    
                                                                                     Or 

If A =     0 1     , prove that for all nЄN   
              0 0 

                           (aI +bA)n   = an I + nan-1 bA  where I is the identity matrix of order 2 

                                                  3ax+b, for x>1

Q13. if the function f(x)=            11      for x=1     is continuous at x=1, 

                                                  5ax-b, for x<1                    

Find the value of a and b 


Q14. If    f(x) =    3+x     2+3x , find f '(0)
                            1+x
                                             Or 

If x= sin3t             and   y= cos3t    find dy
       √cos2t                      √ cos2t           dx

Q15. Show that the curves x=y2   and xy=k cut at right angles if 8k2=1
                         π

Q16. Evaluate ∫ log (1 +cosx) dx
                        0

                         Or 

 Evaluate ∫sin2x
                        (1+sinx) (2+sinx)

Q17. Solve the differential equation (1+x2 )dy/dx -x =2tan-1x

Q18. Solve y {xcos(y/x) +y sin (y/x)} dx-x {ysin(y/x)-x cos(y/x)} dy =0
Q19. Let a = î +4ĵ +2k,    b = 3î-2ĵ+7k and c   = 2î-ĵ+4k find a vector   d    with perpendicular to both a and b and    c  ·   d   =15
Q20. Find the equation of a plane which is perpendicular to 5x+3y+6z+8=0 and which contains the3 line of intersection of the planes x+2y+3z-4=0 and 2x+y-z+5=0 
Q21. let N be the sets of all natural numbers and let R be a relation on N×N defined by 

                (a,b) R (c,d) <=> ad=bc show that R is an equivalence relation .

Q22. probability of solving a specific problem independently by A and B are ½ and 1/3  respectively if both try to solve the problem independently find the probability that (1) problem is solved (2) exactly one of them solves the problem 

                                                                     Section –c 

Q23. Show that the matrix   1    2    2 

                                    A=    2   1    2      satisfies the equation A2-4A-5I=0 and hence find A-1
                                             2   2     1

Or

Using matrix method solve the following equation 

                                           3x +4y +2z=8

                                                 2y-3z =3 

                                           X-2y +6z =-2 

Q24. Find the area of the region bounded by 

            X2+y2=1 and (x-1)2 +y2=1

Or

Find the area of the region { (x,y) : y2≤4x , 4x2 + 4y2≤9}

                                  π/4  

Q25. Evaluate ∫ sinx+cosx dx
                                   0  9 +16 sin2x
Or

               π

Evaluate ∫         x               dx
0 a2cos2x +b2 sin2x

Q26. A line makes angles α,β,γ δ with four diagonals of a cube prove that cos2α  +cos2β +cos2γ +cos2δ=  4/3

Q27 a card from a pack of 52 cards is lost .from the remaining cards of the pack, two cards are drawn and are found to be both spade. Find the probability of the lost card being a spade 

Q28. Show that the semi vertical angle of a cone of maximum volume of given slant height is tan-1√2

Or

Prove that the volume of the largest cone that can be inscribed in a sphere is 8/27 of the volume of the sphere 

Q29. An aero plane of an airline can carry a maximum of 200 passengers a profit of Rs 400 is made on each first-class ticket and a profit of Rs 300 is made on each economy class ticket the airline reserves at least 20 seats for first class . However at least 4 times as many passengers prefer to travel by economy class than by first class. Determine how many of each type of tickets must be sold to maximize the profit of airlines and what is the maximum profit
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