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1. Changing the order of the integration in the double integral 

8 2 s 'i 

I = J  1 f (x ,y)d? ldx  leadsto I = I I  f (x ,y )dxdy .Wha t i sq?  
0 %  = P 

b -b 

2. If I f dx and 1 f dx  are lower and upper Riemann integrable on [a, b] then : 
-a a 

(4) None of these 

3. The application of Gram Schmidt process of orthonormalisation to ul = (l,1, 0) u2= (1, 0, 0) 
US= (1, 1, 1) yields : 

1 
(1) 3 (l!l, 0) ( l ,O ,  0) (O,O, 1) 

1 1 
(2) - .h (l , lt  0) 1 - 45 (1, - 1, O), (0, 0 , l )  

(3) (0, 1, 0) (1, 0, 0) (0, 0, 1) (4) None of these 

2 sinaz + COSIT~ 
2 

4. The value of the integral $ - d z where C is circle (z( = 3 traced anticlockwise : 
C (2-4) (2-2) 

5. What is the value of n so that ,nyZ is an integrating factor of the differential equation 
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6. The number of 5 Sylow subgroups in a group of order 45 : 

(1) 1 (2 )  2 (3)  3 (4) 4 
- -- 

1 
7. The image of (z - ail =a under the transformation OJ = - is : 

2 

(1) Circle 

(3) Lemniscate 

(2)  Straight line 

(4)  Equiangular spiral 

8 .  The close bounded sets are compact if : 

(1)  A normed vector space is fbite dimensional 

(2)  A vector space is finite dimensional 
(3)  PS(x) = P(x) 

(4) None of these 

9. If x, y, z are positive real numbers then minimum value of x2+ 8y2+27z2 where 

(1)  108 (2)  216 (3) 405 (4)  1048 
-- 
10. The probability that two friends share the same birth month is : 

- - A 2 ?  h 

11. The line integral 5 v.dr of the vector function ;(;) = 2xyz i + x z 1 + x2 y k  from the origin 

to the point p (1, 1, 1) is : 

(1)  1 
(2)  0 

(3) - 1 
(4) Cannot be determined without speclfylng the path 

1 
12. What is the value of k if - log (x2  +y2)  + i tar-' k1 is analytic ? 

2  Y 

(1) - 2  (2)  - 1 (3)  1 (4) 2 
-- - 
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13. Which of the following is an analytic function ? 

dy 14. The particular solution for the differential equation fi + 3 - + 2y = 5 coax is : 
dx2 d x 

(1) 0.5 c o x +  1.5 sinr (2) 1.5 cosx + 0.5 sinx 

(3) 1.5 sinx (4) 0.5 cosx 

15. The fixed points of mapping f (2) = 
3iz +13 

are : 
z -3i 

2 3+2i -4 

16. For matrix M = 3 -2 i 5 6 i which of the following statements are correct : [ -4 -6 i  3 

P : M is skew Hermitian and iM is Hermitian 

Q : M is Hennitian and iM is Skew Hermitian 

R : eigen values of M are real 

S : eigen values of iM are real 

(1) P and R only (2) Q and R only (3) P and S only (4) Q and S only 

17. For which subspace x E R with usual topology and with [O,1] E X with a continuous function 
f : X + 10, 1) satisfying f (0) = O  and f (1) = I  exist ? 

(1) x= 10, 11 (2) X=(-1,l)  (3) X = R  (4) [o, 11 d X 

18. If the dual of the problem has infeasible solution, then the value of objective function is : 

(1) unbounded (2) bounded (3) no solution (4) none of these 

19. The stationary points of f (x, y) = x3 + y3 - 3x - 1 2 ~  + 20 are : 

(1) 2 ) - ( - ( - 1 , - 2 )  (2) (-1,-2)(1,2)(3,1)(-1,3) 

(3) (4 0) (1, 2) (2, - 3) ( - 3, 1) (4) None of the above 
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20. If J,(x) is the Bessel function of the first kind then I x-2 J3(x)dx is : 

(1) x-2 J2 ( 4  + c (2) x2 J2 ( 4  + c (3) - x - ' J ~ ( x ) + c  (4) - X - ' J ~ ( X ) + C  

21. Consider wave equation utt = 4u, 0 < x < T t > 0 with u (0, t) = u (T, t) = 0 u (x, 0) = sinx 

andu,=Oat t=O then u (%, %) i s :  

(1) 2 (2) 1 (3) 0 (4) -1 

y (g)  = 1 occurs for the curve : 

(1) y = sin (4x) (2) y = f i s i n ( 2 x )  

(3) y = 1 - cos (4x) 
1 - cos (8x) 

(4) y = 2 

23. If u is an ideal of ring R then : 

(1) u/R is a ring (2) R/u is a ring (3) Ru is a ring (4) None of these 

24. If A is an open subset of complete metric space of X then : 

(1) A is complete (2) A is incomplete 
(3) Complement of A is closed (4) None of these 

1 
25. The singular points off (2) = - are given by : 

Z ~ + I  

( 2 n + l ) ~  (2n+l)n 
(3) cos - i sin n = 0, 1, 2, 3 

4 4 

(2n+l)n (2n+l)v 
(4) cos + i sin 

4 
n=0, 1, 2, 3 

4 
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26. The volume of solid obtained by revolving the area under =e-> about the x axis is : 

27. Let PID, ED, UFD denote set of all principal ideal domains, Euclidean domains, unique 
factorisation domains respectively then : 

(1)  UFD c ED c PID (2)  PID c ED c UFD 

(3) ED c PID c UFD (4)  PID c UFD c ED 

Z 
29. I f f  ( z ) = y ,  z=x+iy  then Res 

8- 2 z+2 
f ( 2 )  is : 

30. Maximize 3x-4y subject to constraint -2x+yr12,  x - y s 2 ,  x 3 0 ,  y  3 0 .  

(1) infinitely many solutions (2) no solution 

(3)  unique solution (2, 0 )  (4)  unique solution (0, 12) 

31. The 2 regression lines are 2x - 9y + 6 = 0 and x - 2y + 1 = 0. What is the correlation co-efficient 
between x and y ? 

- 2 2 4 
(1)  3 (2) 3 (3)  5 (4)  None of these 

32. Let G be a cyclic group of order 8, then its group of automorphisms has order : 

(1)  2 (2)  4 (3) 6 (4)  8 

SPACE FOR ROUGH WORK 

P.T.O. 



Q03 8 A 

33. Using Euler's Method take step size = 0.1, find approximate value of y obtained corresponding 

dy 2 2 to x = 0.2 for initial value problem - = x +?/ and y (0) = 1 
dx 

(1) 1.322 (2)  1.222 (3)  1.122 (4)  1.110 

34. If F is a field its only ideals are A : F a field itself, B : (0) then : 

(1) A and B are true (2) A false B true 

(3) A true B false (4) A and B false 

35. Let V be a vector space and T a linear operator on V. If W is a subspace of V, W is invariant 
under T if : 

(1) T W c W  (2) W c T  ( W )  
(3)  T ( W ) = W  (4)  None of the above 

d2 Y 36. Let y be the solution of initial value problem + y = 6 cos 2 x ,  y (0) = 3 and y' (0) = 1 
d x 

Let Laplace transform of y be F(S) then value of F ( l )  is : 

37. The value of a, b, c is given by , if vector F is p e n  by 

h A A 

F = (x+Zy+az) i + (bx-3y-z) j + (4x+cy+2z) k is conservative. 

(1)  1, 4, 2 (2)  -1, 4, 2 (3)  - 1 - 4 - 2  (4)  - l , 4 , - 2  

38. For the L.P. problem Min z = x, + x2 such that 5x, + 1 0 ~ ~ ~ 0 ,  xl + x2 1, x2 3 1, x254 and 
x,, x2 3 0 then : 

(1) There is a bounded solution (2)  There is no solution 

(3)  There is a infinite solution (4)  None of these 

39. Neighbourhood of x is : 

(1) an open set U containing x (2) an closed set U containing x 

(3)  a null set (4) none of these 
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40. A topological space X is compact if every open covering of X contains : 

(1) a finite subcollection that covers X 

(2) a infinite subcollection that covers X 

(3) a finite subcollection that does not cover X 

(4) none of these 

41. Which of the following Banach Spaces is not separable ? 

42. The solution of the differential equation ydx + (x  + x2y) dy = 0 is : 

43. The function f (z) = sin - has multiple poles aU of which are isolated singularity. i [:IT 
(1) False (2) True (3) Partially true (4) None of these 

44. Which of the following matrix is not diagonalisable ? 

d3 Y 45. Which one of the following does not satisfy the differential equation - - y = O ?  
d x3 

(1) ex (2) e-X 

(4) e" cos ($1 x 
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46. To ensure the following system of 
equations 2x1 + 7x2 - l l x ,  = 6 

x ,+2x2+x3= - 5  
7x1 + 5x2 + 2x3 = 17 

Converges using Gauss Seidal Method, one has to rewrite as : 

(4) The equations cannot be rewritten in a form to ensure convergence 

47. Using Cayley Hamilton Theorem express 2~~ - 3A4 + - 41 as a linear polynomial in A 

where A = [ ' 1  
-1 2 

48. The Fourier transform of eax cos (our) is equal to : 

w - a  w + a  1 
2 2 (2)  (,- ,)2 + ,2 ( w - a )  + a  (3) ( w - a )  2 (4)  None of these 

a2 z 
49. The partial differential equation 5 - 

a2 z + 6 7 = XY is classified as : 
ax2  a y  

(1) elliptic (2) parabolic (3 )  hyperbolic (4) none of these 

50. Hamilton's equation is : 

(3) Both (1) and (2) (4) None of these 
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51. If an assignment problem consists of 6 workers and 7 projects : 

(1) one worker will not get a project assignment 

(2) one worker will be assigned two projects 

(3) each worker will contribute work toward the seventh project 

(4) one project will not get a worker assigned 

- 
52. If z = a is an isolated singularity of J and f (2) = a, (2-a)" in its Laurent expansion in 

- m 

ann(a ; 0, R). Also if a, t 0 for infinitely many negative integers n then : 

(1) 2 =a  is a removable singularity 

(2) z = a  is a pole of order m 

(3) z = a is an essential singularity 

(4) None of these 

53. The value of codplex integral I tan (27rz) dz where C is the curve 121 =1 is : 
C 

(1) 0 (2) 27ri (3) -27ri (4) 

54. Which of the following statements is true in respect of the convergence of Newton Raphson 
procedure ? 

(1) It converges under all circumstances. 

(2) It does not converge to a root where the second differential co-efficient changes sign. 

(3) It does not converge to a root where second differential co-efficient vanishes. 

(4) None of these. 

55. In Neumann condition : 

(1) is prescribed by each point of boundary aD of a domain D 

a IJ. 
(2) where value of normal derivative - on the boundary aD are specified 

3 n 

(3) (2 + au) is specified on dD 

(4) none of these 
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56. A decision maker wishes to choose at least 2 projects out of a total of five. The appropriate 
constraint is : 

57. Five jobs (A, B, C, D, E) are waiting to be processed. Their processing times and due dates 
are given below using the shortest processing time dispatching rule, in which order should 
the jobs be processed ? 

58. To use the Hungarian Method a profit maximization assignment problem requires : 

(1) converting all profits to opportunity losses 

(2) a dummy agent or task 

(3) matrix expansion 

(4) find maximum number of lines to cover all the zeroes in a reduced matrix 

Job 
A 
B 

C 
D 
E 

a2z a2z 
59. ax2 + - -  

ay2  
- 

( x + ~ )  has the solution : 

(1) z=f1 (Y +ix) +f2 (Y- 4 
(3) z= (x+ y)" 

Process time (days) 

4 
7 

8 

3 
5 

(2) z=fl ( y + i ~ ) + f ~ ( y - i u ) + ( r + ~ ) ~  

(4) None of these 

Job due date (days) 
7 

4 
11 

5 
8 

60. Let S be non empty Lebesque measurable subset of R such that every subset of S is measurable. 
Then the measure of S is equal to the measure of any : 

(1) Subset of S (2) Countable Subset of S 

(3) Bounded Subset of S (4) Closed Subset of S 
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61. The eigen values of the Sturm Liouville System y" + hy =O O S X S T  y(0) = 0, y'(7~) = 0 are : 

a+ic -b+id 
62. If A = [ ] is unitary matrix iff : 

b+id a-ic 

4 3 
63. The probability that A speaks a truth is - while the probability for B is - What is the 

5 4 '  
probability that they contradict each other when asked to speak on a fact ? 

64. The completeness axiom states : 

(1) every non empty set S of real number which is bounded above has supremum. 

(2) every non empty set S of real number which is bounded has infimum. 

(3) every non empty set S of real number which is bounded has no supremum. 

(4) every non empty set S of real number which is bounded has no infimum. 

1 1 
65. The series 1 + - + - + ... is : z2 33 

(1) divergent (2) convergent (3) bounded (4) none of these 

66. If T is a bounded linear operator on Hilbert space H, then : 

(1) T is normal iff (/T,II =]IT* xll for every x E H 

(2) T is normal iff IITxl( > \IT* XI[ for every x E H 

(3) T is normal iff llTxll < IIT* xII for every x E H 

(4) None of these 
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67. Which is incorrect among the following ? 
(1)  1jo(x) = 1 (2)  P,(x) = x 

(3) Pn(-x)=(- l )"+'P, (x )  (4)  (1 - x2) l':: (x )  - 2x PA (x)  + n (n + 1) P,(x) = 0 

68. Let G be a group of order 15. Then the number of Sylow subgroups of G of order 3 is : 
(1)  Zero (2 )  One (3)  Three (4)  Five 

69. Let V, W and X be three finite dimensional vector spaces such that dim V=dim X. Suppose 
S : V + W and T : W + X are two linear maps such that to S : V -t X is injective. Then : 
(1) S and T are surjective (2) S is surjective and T is injective 
(3) S and T are injective (4)  S is injective and T is surjective 

70. If matrix A = 0 4 2 then eigen values of adj A are : i: : 11 
71. The real part is ex cos y then the analytic function is given by : 

(1)  zeZ (2)  (1 + z )  e' (3)  eZ (4 )  -e2 

72. Fourier transforms off (x)  exists : 

(1) iff (x )  is absolutely integrable on positive x axis 

(2)  iff (x )  is piecewise continuous on finite interval 
(3)  both (1) and (2) 
(4) none of these 

73. Covariance (x, y) if 8x=15, Zy =40, Bxy=110 and n = 5  is : 

(1)  22 (2)  2  (3)  - 2 (4)  none of these 

74. The minimal polynomial associated with the matrix 1 0 2 is : 

l o  1 1 1  
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75. Which of the following is not an integrating factor of xdy - ydx = 0 : 

d"y 2 " 76. For the nth Legendre polynomial C; - (x - 1) , the value of C, is : 
d xn 

77. Consider polynomial ring Q (x) the ideal of Q (x) generated by x2-3 is : 
(1) maximal but not prime (2) prime but not maximal 
(3) both maximal and prime (4) neither maximal nor prime 

78. Suppose an interval estimate for the population mean was 62.84 to 69.46. The population 
standard deviation was assumed to be 6.50, and a sample of 100 observations was used. The 
mean of the sample was : 
(1) 56.34 (2) 62.96 (3) 6.62 (4) 66.15 \ 

I 

79. The area enclosed between the parabola =x2 and the straight line y =x is : 

80. If and when we are using a simplex table to solve a maximization problem, we find the ratios 
for determining the pivot row are all negative, then, we know that the solution is : 
(1) unbounded (2) infeasible (3) degenerate (4) optimal 
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T m  
Pick out the correct word to fill in the blank : 
Q. No. 201. I congratulate you your grand success. 

(1) for (2) at (3) on (4) about 

7 i n ~ d 4 ~ ~ " ( 3 ) o n " s r Z l & .  FTI$W&W "(3)" m. m W  
rims. 2 0 1 ~ ; s m - - r m m ; " @ " t * * ~ ~ ~  -&. 

ST. 5.201. @ @ @ 

c s m n ~ a g a ~ * s m ; r m r m - v ~ - ~  3 a T f 3 k h  
~ ~ 3 ? l h ~ l % l t l d f b ~ ~ ~ ~ ~ ~ .  

~ ~ , ~ m ~ ~ ; r ~ .  
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