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Section A

1. Find the principal value of cot -1(-1/√3)

2.  Evaluate ∫ sin -1 x/√1-x2   dx

3.  Evaluate ∫1  xex2dx

                    0

4.  Let * be binary operation on N given by a*b = HCF of(a,b) , a,b € N .

     Write the value of 15*21 

5.  If A and B are symmetric matrices of same order ,check whether AB-BA is skew 

     Symmetric or symmetric matrix .

6.  Find the projection of vector î+3ĵ+7k  on the vector 7 î – ĵ+8k 

7.  Find the direction cosines of a line equally inclined to the three coordinates axes .

8.  If a unit vector if     a      makes angles π/3 with î, π/4 with ĵ and an acute angle θ

 

     With k then find θ and hence the components of  a   .
9.  Write the value of determinant 

      

a         b          c
                                a+2x   b+2y   c+2z

                                x          y          z          


10.  Find the value of x for which         3       x         =        3      2


                                                              x       1                   4      1 
Section B

11.  if x = sin t , y=sin m t prove that 

       (1-x2) d2y/dx2 – x dy/dx + m2y=0

12.  Evaluate ∫ dx/√7-6x-x2
                OR 
       Evaluate ∫ ex (tan -1 x + 1/1+x2)dx 

13.  if A = R-{ 3 } and B=R-{1} .Let f:A-> B:
       F(x) = x-2/x-3 for all values of x € A .Show that f is bijective .

14.  If y=(sin x) tan x +(cos x)sec x. Find dy/dx 

                    OR

        If sin y=x sin(a+y) prove that dy/dx = sin2(a+y) /sin a

15.  Find the intervals in which the function of  given byf(x) = sin x+cos x ,0≤ x≤2π
       is strictly increasing or decreasing .

                    OR

       Sand is pouring from a pipe at the rate of 12cm3/sec. the falling sand forms

       a cone on the ground in such a way that the height of the cone is always one 

       Sixth of the radius of the base .How fast is the height of the sand cone increasing
       When the height is 4 cm .


16.  Let  a     =  4î+5ĵ-k and    b   =  î-4ĵ+5k and  c    =  3î+ĵ-k .Find a Vector  d

       Such that    d    ┴   a         d     ┴    b   and    d    .    c      = 21 
17.  If tan -1 x-1/x-2 + tan -1 x+1/x+2  = π/4 . Find the value of x 

                    OR

       Prove that tan -1(√1+x-√1-x/√1+x +√1-x) =  π/4-1/2 cos -1 x where -1/√2 ≤ x ≤1
18.  Find the shortest distance between the lines l1 and l2 
       l1: x+1/7 = y+1/-6 = z+1/1 and l2: x-3/1 = y-5/-2 = z-7/1

19.  Form the differential equation of the family of hyperbolas focii having on x – axis   

       and Centre at  origin .

20.  Find the solution of differential equation cos y dy + cos x sin y dx = 0 .Given that 

       Y=π/2 when x = π/2 .

21.  Using properties of the determinants prove that 

        

                  -bc       b2+bc    c2+bc
   
   a2+ac   -ac       c2+ac      =  (ab+bc+ca)3
                   a2+ab   b2+ab   -ab       
22.  In a game ,a man wins a rupee for a six and loss a rupee for any other number when 

       a fair die is thrown .The man decided to throw a die thrice but to quit as and when he    

       gets a six .Find the expected value of the amount he wins / losses .

Section : C

23.  Using matrices solve the following system of equations :-

           2/x + 3/y – 4/z = 1

           3/x+5/y+8/z= 31/6    and

           6/x+2/y+1/z= 47/12
                  OR

        Obtain the inverse of the following matrices using elementary operations :-


        A =     3      0      -1
                   2      3       0

                   0      4       1    


24.  Evaluate ∫3/2   |x sin (π x) dx
                       -1 
25.  Find the area of the circle 4x2+4y2=9 .Which is interior to the parabola x2=4y 

              OR

        Find the area of region bounded by {(x,y)/x2≤y≤|x| }

26. 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)

27. Show that the volume of the greater cylinder which can be inscribed in a cone of    

       height h and semivertical angle α is 4/27 πh3tan3 α 

            OR

       Show that semivertical angle of right circular cone of given surface area and  

       maximum volume is sin -1(1/3)  

28. An aeroplane can carry maximum of 200 passengers .A profit of Rs. 1000 is made on each executive class ticket and profit of Rs. 600 is made on each economy class ticket .The airline resrves at least 20 seats for executive class .How ever ,atleast 4 times as many passengers prefer to travel by economy class than by the executive class .Determine how many tickets of each type must be sold in order to maximize the profit for the airline .What is the maximum profit .
29. Assume that the chances of a patient having heart attack is 40% .It is also assumed  

that a meditation and yoga course reduce the risk of heart attack by 30% and prescription of certain drug reduces its chances by 25% .At a time a patient can choose any one of the two options with equal probabilities .It is given that after going through one of the two options the patient selected at random suffers a heart attack .Find the probability that the patient followed a course of meditation and yoga   

                                             **-------**
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