MATHEMATICS

Full Marks-100
Pass Mark-33
Time : Three hours

Figures in the right margin indicate full marks for the
corresponding questions.
For Question Nor. 32-35, write the letter associated with,
the correct answer.
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Evaluate lim Cos 5x-Cos 3x
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 A function f is defined as follows :

        f(x)=sin 3x/sin 5x  for x ( 0

=A        for  x=0

            find the value of A so that f may be continuous at x = 0.   


            2


3.
If x( 1+-y=y (1+x Prove that




                                                        2
4.
Find the least value of K such that the function

f  (x) = x2  +  kx + l  is strictly increasing on l< x<2.    



2

5. Draw a rough sketch of the functions Y=sin x and y = cos x between x=0 and x=x. Indicate the area of the  region bounded by the curves between x = a           and x  = a


2

  

 6.     Draw the graph of the function f(x) = /x/+/x + 1/ for –3  < x <3.                                         3

7.
Find from first principles the derivatives of tan-l x with  respect to x.                                     3

8.
The velocity v of a body moving in a straight line in t seconds is given by v=24t2 (1-t) Cm/sec;

               find its maximum acceleration.
                                                     

3


   dx
               1           x - a

.9.        Prove that                                               In                + c

x2 – a2             2a
         x + a 

3

10. What type of differential equation is said to be homogeneous differential equation ? 

         Describe the general method for solving one such equations. 
                       
3

11.      Evaluate x in x dx.

                                      

3  

12.    
Show that      lim X   does not exist.

3
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13.    If the Vectors OA OB OC are equal in length, then prove

that OA+OB+OC=OP, where H is the ortho centre of, of the Triangle ABC.          3

14.
If Cij denote the co factor of the element aij of a determinant then prove that

aij Cjk = 0 if i + j

i., j, k vary from 1 to 3

           =        if i = j



3

  15.    
Prove without expansion that

                      1 a  a 2  - be

                      1 b   b2  - ca     = 0


                      1 c   c2   - ab

16.
Define the direction cosines of a line.  If p (xl, yl, z1,) and Q (X2' Y2. Z2) are any two points on a line, then find the direction cosines of the line.                  



3

17.
A plane passes through a fixed point (a, b, y) and cuts the co-ordinate axes in the points A, B, C. Find the locus of the centre of the sphere OABC.



            3


   18.   Prove that   
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19.  
If  In =                 sinn x dx, then prove that


In          
In – 2 ;
hence find the value of


 sin 4 x dx







5


20.
Solve the differential equation  x           -- y = (x – 1) e2
21. 
State and prove the necessary and sufficient condition for three distinct points A, B, C whose position vectors are


(   (   (

a,      b,    c   to be collinear.                                                                                  5

22.
Prove that the path of a projectile in vacuum is a parabola. Find the Lairs rectum and the vertex of the parabola.       






        5

23. 
A man is in a boat on a river at a distance x from the shore ( which he is trying to reach ) and y from a fall of water ahead.  If the velocity of the stream be V, prove that he cannot escape the fall of water unless he can row with a


velocity greater than 

                                 5        3 

24
If A    = 

                             - 1    -  2



show that A2 - 3A - 7I = 0 where 1 is a unit matrix and hence find A-1                  5            

25.
Find the image of the point ( 2, 3, 5 ) in the plane 5x + 8y – z + 16 = 0        

5

26.
Three forces P.Q, R, act along the sides BC, CA, AB of a triangle ABC taken in order and if their resultant passes through the circumcentre of the triangle ABC, then prove

that Pcos A+Qcos B+Rcos C =0.                           




   5


27.    Prove that                      ds =   f(x)    + C

28.
A body , starts with, a velocity of 10 cm/sec. and at the end of 5 seconds it attains a velocity of 110 cm/sec.  Find the distance travelled by the body during that time.          1                     

29.
Prove that the resultant of two equal forces acting at a point bisects the angle between them.                                                                                                                            1

30. 
A sphere of radius 20 cm. and weight 2 kg.  Is suspended against   a smooth vertical wall by a string of length 20 cm. fastened to a point in the wall and a point on the sphere.

Find the inclination of the string to the vertical.                                                              1

31.
Show that every diagonal element of a skew-symmetric matrix is zero.


32.     The value of ∫                 is


(A) Sin-1                   + C                  (B)    In | X + x2 – a2 | + C

           (C)  In | x - x2 – a2 | + C          ( D)            Sin-1                      + C                                        1

33. 
The maximum height attained by a body projected vertically up wards with a velocity u is

         (A)     2u                 (B)  2u                  (C)   u2            
(D)      u2
                    g                          g2
                         2g                       g                                  1

34. 
If the sum of two forces acting at right angles to a point is 17 kg. and Their difference is 7 kg.  Then the magnitude of their resultant is

(A) 10 kg.
(B) 24 kg.

(C) 13 kg.
(D) kg                             1                                        
35. The equation of the plane containing the x-axis is

(a) by + cZ  = 0
(B)   ax + by +  = 0

(C) ax = 0

(D)  ax + cZ = 0                                                        1 
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