Sample Question paper for Entrance Test for admission to

M.Tech. (Applied Geophysics) 
Maximum Time: One hour]



[Maximum Marks: 100

Notes:
1. Each question carries 2 marks.



2. There will be no negative marking.



3. Each question has four possible answers out of which one is correct.



4. Candidates are required to darken the corresponding circle in the OMR 



     answer-sheet supplied separately.


1. The necessary and sufficient condition for a square matrix A to be invertible is that A is:

(a) Singular



(b) Non-Singular

(c) Symmetric



(d) Triangular 
2.
The diagonal elements of a skew-symmetric matrix are all:

(a) zero
(b) non-zero

(c) unity
(d) complex

3.
The rank of a diagonal matrix is equal to the:

(a) number of non-zero elements in the diagonal


(b) number of zero elements in the diagonal


(c)  number of rows of the matrix

(d) number of coloumns of the matrix
4.
The eigen values of a triangular matrix are the:


(a) different from diagonal elements 

(b) same as off diagonal elements


(c) same as diagonal elements


(d) none of these
5.
In an equation with rational coefficients, irrational roots are: 

(a) conjugate pairs


(b) non-conjugate pair



(c) real




(d) none of these

      6.
log (i) = 


(a) (i

(b) (i/4
(c) (i/3

(d) (i/2

      7.
The principal value of tan-1(x) lies between 


(a) - (  and (

(b) - (/4  and (/4



(c) - (/2  and (/2
(d) - (/3  and (/3 


      8.   For two non-singular matrices A and B, (AB)-1 is equal to

(a) A-1B-1

(b) A-1B
(c) AB-1
(d) B-1A-1
      9.   If A is a square matrix and AT is its transpose then A – AT is


(a) symmetric

(b) Hermitian

(c) skew-symmetric (d) none of these

     10.
The period of the exponential function ez where z = x + iy is given by


(a) (i

(b) (i/2

(c) 2(i

(d) (i/4   
     11.  (2 is a 


(a) rational number


(b) irrational number


(c) complex number


(d) none of these   
     12.
‘The least upper bound of a set, if exists, is not unique.’ The statement is


 (a) False
(b) True
(c) may or may not be true
(d) none of these

     13.
 “Between any two real numbers, the rational numbers are finite” The 


  statement is


  (a) False
(b) True
(c) may or may not be true
(d) none of these

     14.
 “Every convergent sequence is bounded.” The statement is 

   (a) may or may not be true
(b) False
(c) True
(d) none of these

      15.   A sequence < an > is said to be null sequence if < an > converges to


  (a) (

(b) 1

(c) -1

(d) 0

      16.   The sequence <(-1)n> is

   (a) convergent


(b) divergent



   (c) finitely oscillating 

(d) infinitely oscillating  

      17.
   If <an> converges to a and <bn> converges to b, then <an - bn> converges


  (a) a – b
(b) a/b

(c) a + b
(d) a.b 

       18.   If a sequence of non-negative terms converges to ‘a’ then ‘a’ is


  (a) negative

(b) 0

(c) positive

(d) 1
        19.  The sequence (-1)n/n is  
 

 
    (a) convergent


(b) divergent



    (c) finitely oscillating 

(d) infinitely oscillating  

        20.  The series ( [log(n)/n]2 for n =1 to ( is 


  (a) convergent


(b) divergent



     
  (c) finitely oscillating 

(d) infinitely oscillating

        21.  The series -1, 2, -3, 4, -5, 6, . . . . . . . 



   (a) convergent


(b) divergent



   (c) oscillates finitely 

(d) oscillates infinitely 

        22.  The function f(x) = (x + 1( + (x( at x = -1 is


   (a) continuous and derivable
(b)   discontinuous and derivable

   (c) continuous and not derivable      (d)  discontinuous and not derivable

        23.  The improper integral ( x/(1+x2)dx for x varies from -( to ( is 


 (a) convergent


(b) divergent



   
 (c) finitely oscillating 

(d) infinitely oscillating

 24.   The integrating factor of the differential equation: ydx – xdy = 0 is  

   (a) 1/x

(b) 1/y

 (c) 1/xy
  (d) 1/x2y

 25.   The area common to the parabolas : y2 = 4ax and x2 = 4ay is 

     (a) 16a2
(b) 16a2/3

(c) 8a2 

(d) 8a2/3 

       26.   In a unit cell, the angle in degree between the normals of pair of planes whose 


   Millar indices are (1 0 0) and (0 1 0) is


  (a) 0

(b) 90

(c) 150


(d) 280

       27.  The path difference of two reflected X-rays incident at a glancing angle ( on a 


   set of parallel planes of a crystal separated by ‘d’ is given by:


 (a) d.sin(()

(b) 4d.sin(()

(c) 2d.sin(() 
(d) 6d.sin(()

       28.  The ratio of velocity of electron in hydrogen atom in the first Bohr’s orbit to the 


   velocity of light is approximately given by:

   (a) 1/237

(b) 3/137

(c) 3/237

(d) 1/137
       29.   The Lande g factor in the state 3F7/2 is given by:


(a) 149/126

(b) 126/149

(c) 249/126
(d) 126/349
        30.  The coherence length of an ordinary source of light of band width 1011 Hz is

    given by:

(a) 3 ( 103m

(b) 3 ( 10-3m

(c) 3 ( 103 cm

(d) 3 ( 103  km

31. The speed of a longitudinal wave in a fluid of volume elasticity E and density ( is given by:

(a) sqrt(E. ()


(b) sqrt ((/E)

(c) sqrt (E/()
(d) sqrt(2e/()

        32.  If T is the kinetic energy and U is the potential energy of the system then the 


   Lagrangian function is given by:


   (a) T – U

(b) T + U

(c) U – T
(d) T2 - U2
33.  The duration of the day if the earth suddenly shrinks to 1/64 of its original   

     volume, mass remains unchanged is:

     (a) 2.5 hour

(b) 3.5 hour

(c) 4.5 hour

(d) 1.5 hour
         34.  If torque acting on a body is zero, then which of the following quantities is 

                conserved?


    (a) mass



(b) energy



    (c) angular momentum

(d) linear momentum 

         35.  The bending moment of a beam of circular cross-section of radius R varies as


    (a) R

(b) R2


(c) R3


(d) R4
         36.  The mass of the body will be minimum when it is 


    (a) at rest



(b) moving with velocity c/2


    (c) moving with velocity c
 
(d) moving with velocity greater than c
          37. The two masses m1 and m2 have the same momenta then if m1 > m2, which 


     one will have more relativistic kinetic energy:


     (a) m1




(b) m2



     (c) both will have same kinetic energy
(d) data is insufficient
           38. Out of following which one is true for Compton effect:


     (a) The electron is bound to atom


     (b) The electron is assumed to be free


     (c)  This is possible even with visible light


     (d)  The incident photon has low energy

39. “The Schrodinger equation is valid for relativistic particles.” The statement is;


       (a) True

(b) False
(c) may or may not be true
(d) can not say

40.   The de-Broglie wavelength of a particle is equal to Compton wavelength if 


        the velocity of the particle is (c is speed of light):


        (a) 1.707c
(b) 2.707c

(c) 0.707c

(d) 3.707c
 
            41.  The paramagnetic substances are 


       (a) feebly attracted by a magnet

         (b) feebly repelled by a magnet


       (c) strongly repelled by a magnet

         (d) none of these


42.  Out of the following which one is true for electromagnetic waves:


       (a) cannot propagate through vacuum


       (b) require material medium for propagation


       (c) generated through mechanical oscillator


       (d) can propagate through vacuum

             43. Which one of the following is valid integer variable in FORTRAN?

        (a) NEXT
(b) FOR
(c) STUD
(d)  2XYZ



 44.  Which one of the following is a library function in FORTRAN?



(a) TRY
(b) DONOT

(c) SQRT
(d) MATH


 45.    The minimum spherical aberration for two lenses of same material and

           mounted co-axially with focal lengths f1 and f2  and separated by distance x 

is given by: 



(a) f1/f2


(b) f1+f2

(c) f1-f2

(d) f1f2

   46.   The reflectivity of a reflecting surface of refractive index 1.5 when a beam 


            of light incident normally on it is give by:


(a) 0.04

(b) 0.004

(c) 0.02
(d) 0.002


     47.  Which one of following is true for Fresnel class of diffraction:



(a) lenses are used in producing diffraction pattern



(b) The wavefront arriving at the aperture is a plane wavefront.



(c)  All the secondary wavelets start in same phase



(d)  no lens is used in producing diffraction pattern


      48.  Which one of the following is true for Prism spectrum:



(a) A prism produces one spectrum



(b) A prism produces a number of spectra



(c) the spectrum is much pure


(d) the intensity in prism spectrum is very low

      49. The polarizing angle for water with refractive index ( is give by:



(a) tan-1(2()
(b) tan-1((/2)
(c) tan-1(()
(d) tan-1(3()



      50. The ring pattern in the Newton’s ring experiment with monochromatic 



light is 
(a) alternate dark and bright rings
(b) only dark rings
(c) only bright rings

(d) none of these
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