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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. If f(x) = 8x3 and g(x) = x⅓ , find g o f.

2. Find the value of sin-1(sin 3π/5).

3. If A is a 3x3 matrix with │A│ = 7, what is the value of  │ 7A│ ?

4. Is the function f(x) = [x] continuous on R? Give reasons for your answer.

5. Find the unit vector perpendicular to the vectors

          a = i + 3j + 4k and    b = 2i – j – 3k.

6.   What is the  value of   i∙ (jxk) + j∙ (kxi) + k∙ (ixj) ?

7.   Evaluate ∫{f’’(ax+b)/f(ax+b)} dx
8.
       2..9        

 2∫ [X] dx  =  ?
9. If aij = ( 4i – j) /5 , find all the entries of the matrix A = [ a ij ] of order 2 x 2 .

                         3
10.  Evaluate -3∫  x3cos xdx
                                             SECTION B

11. Show that the relation R in the set A = { x € Z : 0 ≤ x ≤ 12 }, given by
          R = { (a ,  b) :  l a-b l  is a multiple of 4 } is an equivalence relation.

                                                 OR

       Show that the signum function  f  :  R →  R   given by 

                                         f(x)  =  1,  if x is greater than 0,
                                                      0, if x = 0,
                                                       - 1, if x is less than 0
       is neither one-to-one nor onto.

12. Solve for x :  2 tan-1( cos x )  =  tan-1 ( 2 cosec x )

13. Using elementary transformations, find the inverse of the matrix       

                                 A =      1         3
                                              2         7

                                                  OR

13.  Using properties of determinants, prove that:

                                           a 2  +  1           a b              a  c
                                             a b              b 2 + 1           b  c          =  1+a 2 + b 2 + c 2
                                             a c                   b c         c 2 + 1                                                                                                 

                   _____                         _____
14. If x = √ a sin-1t       and   y = √ a cos-1t      show that dy/dx = - (y/x)
15. Show that the function:

                         f(x) =  │x│, if x≤4,
                                    [x], if x>4, is continuous on [0,4].

                                          5

16. Evaluate                 -5  ∫│x + 2 │dx

17.  Evaluate       ∫[(x 2 + 1 ) / (x 4 + 1)] dx      OR      ∫[e x{ (1 +x )/ ( 2 + x ) 2} ]dx
18.  For the curve y = 4x3  - 2x5,   find all the points at which the tangent passes through  

   
 the origin. 

19.  If d1 and d2   are the diagonals of a parallelogram with sides a and  b in terms of d1  
and d2,  find the area of the parallelogram when 

                                      d1 = i + 2 j  +  3 k
                                      d2 = 3 i  - 2 j +  k
20. Find the shortest distance between the following pairs of lines:

                           r =  (1 – t ) i + ( t – 2 ) j + ( 3 + 2t ) k    and

                           r  =  ( s + 1) i  + ( 2s – 1) j  + (  2s + 1 ) k.

21.  Two balls are drawn at random with replacement from a box containing 10 black and 8 red balls.  Find the probability that

                (i)  both balls are red

                (ii)  one of them is black and the other is red.

                                       OR

       A random variable X has a probability distribution P(X) of the following form,  where k is some number:
                P(X) =  k,   if  X= 0,

                            2k, if X = 1,

                            3k, if X=2,

                             0, otherwise.

                      (i)  Find the value of k.

                      (ii)  Find  P(X< 2),  P(X≤ 2 ), P(X≥ 2).

22.  Solve the differential equation:  dy/dx + ysec2x  = tan x . sec2x, when y(0) = 1.

                                                                SECTION C

23.  If                             2         -3          5
                        A =              3           2         -4                  find    A-1
                                            1           1         -2      ,    

      Using A-1, solve the following system of  equations:

                              2x – 3y + 5z = 11,

                              3x + 2y – 4z = -5,

                                x +  y - 2z  = - 3.

24.  Prove that the radius of the right circular cylinder of greatest curved surface area which can be inscribed in a given cone is half that of the cone.

25.  Make a rough sketch of the region given below and find its area, using integration :
                      { (x,y):  y2≤ 4x, 4x2 + 4y2 ≤ 9 }

                                                          OR                       0

Sketch the graph of y = l x + 3 l,  Evaluate     -6∫│ x + 3│ dx.  What does the value of this integral represent on the graph.

26. A furniture firm manufactures chairs and tables, each requiring the use of three machines A, B and C.  Production of one chair requires 2 hours on machine A, 1 hour on  machine A and 1 hour on machine C.  Each table requires  1 hour each on machines A and B and 3 hours on machine C. The profit obtained by selling one chair is Rs. 30, while by selling one table the profit is Rs. 60.  The total time available per week on machine A is 70 hours, on machine B is 40 hours and on machine C is 90 hours,  How many chairs and tables should be made per week  so as to maximize the profit ?  Formulate this as an L.P.P. and solve it graphically.
27.  Find the equation of the plane containing the lines:

                           r = i + j + λ (i + 2j – k)
          and           r = i + j + μ( -i + j – 2k )

       Find the distance of this plane from the origin and also from the point (1,1,1).

28. Find the probability   distribution of the number of white balls drawn in a random of 3 balls without replacement from a bag of 4 white balls and 6 red balls. Also find the mean and the variance of the distribution.
                                            OR

In a bolt factory, machines A,B and C are producing 25%,35%,and 40% of the total bolts. Of these 4%,3% and 2% respectively are defective. A bolt is drawn at random and found to be defective. What is the probability that it is produced by A?

29. Solve the differential equation

dy/dx + [2x/(x2+1).]y =1/(x2+1)2 ,y(0)=0
Answers
Section-A

1.
2x

2.
2π/5

3.
2401

4.
Discontinuous at all integers 

                                       ___

5.
(- 5 i + 11j – 7 k) / √195

6.
3

7.
[{ log  f (ax+b)} / a  ]  + c 
8.
1.8


9.
   3/5    2/5

         7/5    6/5     

10.
Zero since it is an odd function.

Section-B
12.
π / 4

13.
    7     -3 

        -2       1    

16.
29

17.
[1/2√2 ] tan -1  {( x2 -1 ) / √2x } – (1/4√2)log │(x2-√2x+1)/ (x2+√2x+1)│+ c
                                                  OR

                           { ex / (2+x) } + c

18.
(0,0) , (1,2) , (-1, -2)
        ___

19.
√138 / 2

           __

20.
8/√29

21.
i)
16/81


ii)
40/81

             OR

      i)
0.17

     ii)
0.5, 1, 0.5

22.
y = ( tanx – 1 ) + 2 e-tanx     

Section – C
23.
x=1, y = 2, z = 3

25.
[( 9π/8 ) – ( 9/4 ) sin -1 (1/3) + (√2/6) ] sq.units
                           OR

      9 square units – represents area of two triangles.

26.
15 chairs and 25 tables

27.

r.(-3i + 3j + 3k) = 0 – Vector equation 

      
-3x + 3y + 3z = 0 – Cartesian equation

    

 Distance from the origin = 0 

Distance from the point (1,1,1) = 1/√3
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	X
	0
	1
	2
	3

	P ( X )
	1/6
	1/2
	3/10
	1/30




Mean = 6/5, Variance = 14/25 

                              OR

        0.26
29. ( tan -1 x) / ( x2 + 1 )  
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