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Subject: Mathematics          Time: 3 Hrs. 

Part - A 

I Choose the correct answer: -           40 x 1 = 40 

1. Which of the following is/are correct regarding normal distribution curve? 

 a) Symmetrical about the line x =   (mean)  b) Unimodal  

 c) Mean=mode=median  d) Point of inflection is at  

                x=   5 

1) a,b only     2) b,d only      3) a,b,c only      4) all of these 

2. Var(4x+3) is ___.  1) 7       2) 16var(x)      3) 19       4) 0 

3. If a random variable X follows poisson distribution such that E(X
2
)=30 then the  

    variance of the distribution is ____. 1) 6 2)5 3)30 4)25 

4. In a binomial distribution if n=5, P(x=3)=2P(x=2) then 

 1) p=2q 2) 2p=q 3) p=q  4) 3p=2q 

5. In the set of integers with operation   defined by a b = a+b-ab the value of  

    3 (4 5) is ____. 1) 25  2) 15  3) 10  4) 5 

6. The order of –i in the multiplicative group of 4th roots of unity is ____ 

 1) 4  2) 3  3) 2  4) 1 

7. In Congruence modulo 5,{ x   z/x=5k+2,k z} represents ____ 

 1) [0]  2) [5]  3) [7]  4) [2] 

8. If a compound statements is made of three simple statements then the numbers  

     of rows in the truth table is _____.       1) 8         2) 6          3) 4   4) 2 

9. Inverse of  
  
  

  is __.1)  
   
   

 2)  
  
   

  3)  
   
    

  4)  
   
   

  

10. If in the system of 3 linear equations with three unknowns,   (A)= (A,B)=1 

      Then the system ____ 

     1) has unique solution     2) reduce to 2 equations and has infinitely many     

        solutions    3) reduces to a single equations and has infinitely many solutions    

     4) is inconsistent 

11. In the system of 3 linear equations with three unknowns, If  =0, and one of  

      the  x, y and    is non-zero then the system is ____ 

      1) Consistent 2) inconsistent    3) Consistent and the system reduces  

         to two equations   4) Consistent and the system reduces to a single equation . 

12. If A= 
  
  

 then (adja)A= ___.1)  
  
  
  

      2)  
  
  

   3)  
  
   

   4)  
  
  

  

13. If    is a non zero vector and m is a non-zero scalar then m   is a unit vector if  

 1) m =   1      2) a=        3) a=1/            4) a=1 

14. If [    +            +          +  ]=8 then [          ] is ___ 

 1) 4            2) 16        3) 32       4) −4 

 

15. The non-parametric vector equation of a plane passes through three non- 

      collinear points whose position vectors are    ,     ,    is ____ 

      1) [   -           -           -   ]=0 2) [           ]=0     3) [          ]=0     4) [         ]=0 

16. The vector equation of a sphere whose centre is origin and radius ‘a’ is ___ 

        1) r=           2)   -  =            3)     =             4)   =a 

17. If   +   +  =0,     =3,      =4,     =5 then the angle between            is ___ 

        1)  /6      2)2 /3     3) 5 /3      4)  /2 

18.  If   x(   x  ) +    x(  x  ) +   x(  x   )=   x   then ___ 

       1)   =         2)   =0       3)   &   are parallel     4)   =   (or)   =    or        and    are     

          parallel 

19. 
      

     
  =  _____   1) Cos +iSin      2) Cos  – isin    3) sin  - icos  

      4) sin + icos  

20. If the amplitute of a complex number is  /2  then the number is ____ 

       1) purely imaginary    2) purely real   3) 0    4) neither real nor imaginary 

21. If   is the cube root of unity then the value of ( 1- ) (1-  ) (1-   ) (1-  ) is 

        1) 9 2) -9  3) 16 4)32 

22. If -    lies in the third quadrant then z lies in the ____ 

        1) first quadrant   2) second quadrant   3) third quadrant  4) fourth quadrant 

23. The chord of contact of tangents from any point on the directrix of the ellipse  

       
   

    + 
  

   = 1passes through its ___ 

         1) vertex     2) focus   3) directrix     4) latus rectum 

24. The directrix of the parabola y
2
 = x+4 is ____ 

          1) x= 
  

 
      2) x =  

   

 
       3) x = 

    

 
         4) x= 

  

 
 

25. The modulus and amplitude of the complex number [         3
 are     

       respectively 

       1)   ,         2)   ,  
             3)   ,   

             4)   ,    
   

26. If (m-5)+i(n+4)is the complex conjugate of (2m+3) + i(3n-2) then (n,m) are  

        1)  
  

 
        2)  

  

 
            3)  

 

  
         4)  

 

 
    

27.      
     

     
.     1)       2) 0   3)    

  

  
         4) 

   
 

 

   
 

 

 

28. The stationary point of f(x)= 
 
  (4-x) occurs at x = ___.  1) 

 

 
    2) 

 

 
    3) 0 4) 4 

29. The value of C in Rolle’s theorem for the function f(x)=cos
 

 
 on [  ,3 ] is __ 

        1) 0    2)  2     3) 
 

 
     4) 

  

 
 

30. If S =   -    + 7 the velocity when the acceleration is zero is _____ 

 1) 
  

 
m/sec     2) 

   

 
m/sec   3) 

  

 
m/sec      4) 

   

 
m/sec 

31. The curve   (x-2) =   (1+x) has _____ 

 1) an asymptote parallel to X-axis   2) an asymptote parallel to y axis  

 3) asymptotes parallel to both axes     4) no asymptotes 
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32. If u=    
     

  
  then 

   

  
 + 

   

  
 is ___. 1) 0  2) u      3)2u     4)     

33. The value of          
 

 
 is ______.1)       2)        3) 0 4)      

34.          
  

 
 if ___ 

 1)f(2a-x)=f(x)         2) f(2a-x)= - f(x)         3) f(x) = - f(x)     4) f(-x) = f(x) 

35. The volume generated when the region bounded by y=x,y=1,x=0 is rotated  

       about x-axis is _____. 1)      2)
 

 
  3) 

 

 
  4) 

  

 
 

36. The length of the arc of curve  
 
    

 
         

 1) 48  2) 24  c) 12  d) 96 

37. The integrating factor of the differential equation 
  

  
     is ____ 

 1)      2)      3)       4)       

38. The degree of the differential equation C=
    

  

  
 
 
 

 
  

   

   

 where c is a constant  

      is ____ a) 1  b) 3  c) – 2   d) 2 

39. The complementary function of (D
2
+1)y=e

2x
 is _____. 

 1) (Ax+B)e
x
 2) Acosx+Bsinx 3) (Ax+B)e

2x
  4) (Ax+B)e

-x
 

40. The differential equation of all circles with centre at the origin is ____. 

 1) xdy+ydx=0 2) xdy-ydx=0 3) xdx+ydy=0 4) xdx-ydy=0 

Part – B 

Note: 1) Answer any ten questions.         10 x 6 = 60 

          2) Question no: 55 is compulsory and choose any nine questions from  

               the remaining.          3) Each question carries six marks. 

41. Examine the consistency of the system of equations x+y+z=7;  

      x+2y+3z=18; y+2z=6 by rank method. 

42. a) For any non-singular matrix A, show that (A
T
)
-1

=(A
-1

)
T
. 

      b) Find the inverse of the matrix 
   
   

 . 

43. a) A force given by 3  +2  -4    is applied at the point (1, -1, 2). Find the  

         moment of the force about the point(2, -1, 3). 

      b) If   .   =0,   .    =0,   .   =0 and      then show that   ,    ,    are coplanar. 

44. Find the vector and Cartesian equations of the sphere whose centre is (1,2,3)  

      and which passes through the point(5,5,3). 

45. If n is positive integer, then prove that 

       (1+cos +isin )
n
+(1+cos -isin )

n
=2

n+1
 cos

n  
 

 
)cos

  

 
. 

46. State and prove the triangle inequality of complex numbers. 

47. Find the equations of normal to y=x
3
-3x that is parallel to 2x+18y-9=0. 

48. Evaluate:  
      

       

 

 
. 

49. Slove: (D
2
-13D+12)y=e

-2x
+5e

x
. 

50. Show that p    ((~p) q) ((~q)  p). 

51. Let G be a group, a, b G then prove that (a*b)
-1

=b
-1

*a
-1

. 

52. Find the absolute maximum and absolute minimum values of “f” on the  

      given interval f(x)=
 

   
 [1,2]. 

53. 20% of the bolts produced in a factory are found to be defective. Find the  

      probability that in a sample of 10 bolts chosen at random exactly 2 will be  

      defective using. 

 i) Binomial Distribution ii) Poisson distribution [e
-2

=0.1353]. 

54. In a continuous distribution the p.d.f of x is f(x) = 
 
                       

                                        
   

       

     find the mean & the variance of the distribution. 

55. a) Find the equation of the hyperbola whose centres is (1,2). The distance  

      between the directories is 
  

 
, the distance between the foci is 30 and the  

      transverse axis is parallel to y-axis.(Or) 

     b) Prove that the inequality (1+x)
n
>1+nx is true whenever x>0 & n>1. 

                                        Part – C                                    10 x 10 = 100 

Note: 1) Answer any ten questions          2) Question No: 70 is compulsory  

               and choose any 9 questions from the remaining . 

56. Solve the following non-homogeneous system of linear equations by  

      determinant method: 2x+y-z=4; x+y-2z=0; 3x+2y-3z=4. 

57. Attitudes of a triangle are concurrent prove by vector method. 

58. Find the vector and Cartesian equations of the plane passing through the  

      points with position vectors 3  +4  +2   , 2      -   , and 7  +   . 
59. P represents the variable complex number Z. Find the Locus of P if  

         arg  
   

   
 =

 

 
. 

60. The orbit of the planet mercury around the sun is in elliptical shape with the  

       sun at a focus. The semi-major axis is of length 36 million miles and the  

       eccentricity of the orbit is 0.206. Find (i) how close the mercury gets to the  

       sun. (ii) The greatest possible distance between the mercury and the sun. 

61. Find the eccentricity, centre, foci & vertices of the hyperbola 

      9x
2
-16y

2
-18x-64y-199=0 and also trace the curve. 

62. On lighting a rocket cracker it gets projected in a parabolic path and  

       reaches a maximum height of 4mtrs when it is 6mtrs away from the point  

       of projection.  Finally it reaches the ground 12 mts away from the starting  

       point. Find the angle of projection. 

63. Find a point on the parabola y
2
=2x that is closest to the point (1,4). 

64. A water tank has the shape of an inverted circular cone with base radius 2m  

      and height 4m of water is being pumped into the tank at a rate of 2m
3
/ min.  

      find the rate at which the water level is raising when the water is 3m deep. 

65. Prove  
  

  
  

  

  
 =

  

 
  

   

     
 cos 

   

     
  if u = sin 

   

     
 . 

66. Compute the area between the curves y=sin x & y=cos x and the lines x=0  
       & x= . 

67. Find the length of the curve x=a(t-sint) y=a(1-cost) between t=0 & t =  .  

68. Solve: 
  

  
+

 

     = 
      

    . 
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69. Show that   
  
  

    
  
    ,   

  
  

 ,  
  
  

 ,     

  
 ,  

  
   

  

      Where   3
=1,   1form a group with respect to matrix multiplication.  

      [Detailed multiplications are not necessary]. 

70. The number of accidents in a year involving taxi drivers in a city follows a  

       Poisson distribution with mean equal to 3. Out of 1000 taxi drivers find  

       approximately the number of drivers with  

      i) no accident in a year  ii) more than 3 accidents in a year [e
-3

=0.0498].   

         (Or) A cup of coffee at temperature 100  is placed in a room whose   

      temperature is 15  and it cools to     in 5 minutes. Find its temperature  

      after a further interval of 5 minutes. 
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