
 

 

1. A set of Boolean connectives is functionally complete if all Boolean functions can be synthesized using       
those. Which of the following sets of connectives is NOT functionally complete? 

A. EX-NOR 

B. implication, negation 

C. OR, negation 

D. NAND 

2. A sample space has two events A and B such that probabilities P(A ∩ B) = 1/2, P(A') = 1/3, P(B') = 1/3. 
What is P(A ∪ B)? 

A.11/12 

B. 10/12 

C. 9/12 

D.8/12 

3.What is the chromatic number of the following graph? 

 

A. 2 

B. 3 

C. 4 

D. 5 

4. What is the size of the smallest MIS(Maximal Independent Set) of a chain of nine nodes? 

A. 5 

B. 4 

C. 3 



 

 

D. 2 

5. Which of the following regular expressions describes the language over {0, 1} consisting of strings that 
contain exactly two 1’s? 

A. (0 + 1) * 11(0 + 1) * 

B. 0 * 110 * 

C. 0 * 10 * 10 * 

D. (0 + 1) * 1(0 + 1) * 1 (0 + 1) * 

6. Let N be an NFA with n states and let M be the minimized DFA with m states recognizing the same 
language. Which of the following in NECESSARILY true? 

A. m ≤ 2n 

B. n ≤ m 

C. M has one accept state 

D. m = 2n 

7. The following bit pattern represents a floating point number in IEEE 754 single precision 
format 

1 1 0 0 0 0 0 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

The value of the number in decimal form is  

A. -10 

B. -13 

C. -26 

D. None of these 

8. Consider the following Boolean of four variables 

f(A, B, C, D) = Ʃ(2, 3, 6, 7, 8, 9, 10, 11, 12, 13) 

The function is 

A. independent of one variable 

B. independent of two variables 

C. independent of three variable 

D. dependent on all the variables 



 

 

9. What Boolean function does the circuit below realize? 

 

A. xz+x’z 

B. xz’+x’z 

C. x’y’+yz 

D. xy+y’z’ 

10. Arrange the following functions in increasing asymptotic order. 

A. n1/3 

B. en 

C. n7/4 

D. n log9n 

E. 1.0000001n 

11. For problems X and Y, Y is NP-complete and X reduces to Y in polynomial time. Which of the 
following is TRUE? 

A. If X can be solved in polynomial time, then so can Y 

B. X is NP-complete 

C. X is NP-hard 

D. X is in NP, but not necessarily NP-complete 

12. Which of the following is TRUE? 

A. The cost of searching an AVL tree is θ (log n) but that of a binary search tree is O(n) 

B. The cost of searching an AVL tree is θ (log n) but that of a complete binary tree is θ (n log n) 

C. The cost of searching a binary search tree is O (log n ) but that of an AVL tree is θ(n) 

D. The cost of searching an AVL tree is θ (n log n) but that of a binary search tree is O(n) 



 

 

13. 

.  

A. I-c, II-d, III-b, IV-a 

B. I-a, II-d, III-c, IV-b 

C. I-d, II-c, III-b, IV-a 

D. I-c, II-d, III-a, IV-b 

14. 

  

A. Mathematics Information Technology SAME. 

B. Mathematics Information Technology 

C. Information Technology 

D.Information Technology SAME 



 

 

15. A processor that has carry, overflow and sign flag bits as part of its program status word (PSW) 
performs addition of the following two 2's complement numbers 01001101 and 11101001. After the 
execution of this addition operation, the status of the carry, overflow and sign flags, respectively will be: 

A. 1, 1, 0 

B. 1, 0, 0 

C. 0, 1, 0 

D. 1, 0, 1 

16. A paging scheme uses a Translation Look-aside Buffer (TLB). A TLB-access takes 10 ns and a main 
memory access takes 50 ns. What is the effective access time(in ns) if the TLB hit ratio is 90% and there 
is no page-fault? 

A. 54 

B. 60 

C. 65 

D. 75 

17. 

  

A. True, True 

B. True, False 

C. False, True 

D. False, False 

18. How many bytes of data can be sent in 15 seconds over a serial link with baud rate of 9600 in 
asynchronous mode with odd parity and two stop bits in the frame? 

A. 10,000 bytes 

B. 12,000 bytes 

C. 15,000 bytes 

D. 27,000 bytes 



 

 

19. Which of the following is TRUE only of XML but NOT HTML? 

A. It is derived from SGML 

B. It describes content and layout 

C. It allows user defined tags 

D. It is restricted only to be used with web browsers 

20. 

  

 

A. I-a, II-d, III-c, IV-b 

B. I-b, II-d, III-c, IV-a 

C. I-a, II-c, III-d, IV-b 

D. I-b, II-c, III-d, IV-a 

21. Which of the following first order formula is logically valid? Here α(x) is a first order formula with x as 
a free variable, and β is a first order formula with no free variable. 

A. [β→(∃x,α(x))]→[∀x,β→α(x)] 

B. [∃x,β→α(x)]→[β→(∀x,α(x))] 

C. [(∃x,α(x))→β]→[∀x,α(x)→β] 

D. [(∀x,α(x))→β]→[∀x,α(x)→β] 

22. Which of the following is the negation of [∀ x, α → (∃y, β → (∀ u, ∃v, y))] 

A. [∃ x, α → (∀y, β → (∃u, ∀ v, y))] 

B. [∃ x, α → (∀y, β → (∃u, ∀ v, ¬y))] 

C. [∀ x, ¬α → (∃y, ¬β → (∀u, ∃ v, ¬y))] 

D. [∃ x, α ʌ (∀y, β ʌ (∃u, ∀ v, ¬y))] 



 

 

23. What is the probability that in a randomly chosen group of r people at least three people have the 
same birthday? 

A. 

 

B. 

C.

 

D.  

24. The exponent of 11 in the prime factorization of 300! Is 

A. 27 

B. 28 

C. 29 

D. 30 

25. In how many ways can b blue balls and r red balls be distributed in n distinct boxes? 

A.  

B.  

C.  



 

 

D.  

26. 

  

A. only S1 

B. S1 and S3 

C. S2 and S3 

D. S1 and S2 

27. G is a simple undirected graph. Some vertices of G are of odd degree. Add a node v to G and make 
it adjacent to each odd degree vertex of G. The resultant graph is sure to be 

A. Regular 

B. Complete 

C. Hamiltonian 

D. Euler 

28. 

 



 

 

.  

A. (i) and (iv) only 

B. (ii) and (iii) only 

C. (iii) only 

D. (i), (ii) and (iv) only 

29. 

 

A. S3 and S2 

B. S1 and S4 

C. S1 and S3 

D. S1,S2 and S3 

30. Consider the function f(x) = x2 - 2x - 1. Suppose an execution of the Newton- Raphson method to find 
a zero of f(x) starts with an approximation x0 = 2 0f x. What is the value of x2, 'the approximation of x' that 
the algorithm produces after two iterations, rounded to three decimal places? 

A. 2.417 

B. 2.419 

C. 2.423 



 

 

D. 2.425 

31. 

  

A. 2 

B. 2 1/12 

C. 2 1/6 

D. 2 ½ 

32. 

 

 

A. Set of all strings that do not end with ab 

B. Set of all strings that begin with either an a or a b 

C. Set of all strings that do not contain the substring ab 

D. The set described by the regular expression b*aa*(ba)*b* 

33. 



 

 

.  

A. L1 is not a CFL but L2 is 

B. L1 ∩ L2 = ∅ and L1 is non-regular 

C. L1 ∪ L2 is not a CFL but L2 is 

D. There is a 4-state PDA that accepts L1, but there is no DPDA that accepts L2 

34. 

  

A. {0n 102n | n ≥ 1} 

B. {0i 10j 10k | i, j, k ≥ 0} ∪ {0n 102n | n ≥ l} 

C. {0i 10j | i, j ≥ 0} ∪ {0n 102n | n ≥ l} 

D. The set of all strings over {0, 1} containing at least two 0’s 

E. None of the above 

35.  

.  



 

 

A. L2 and L3 only 

B. L1 and L2 only 

C. L3 only 

D. L2 only 

36. 

 

A. L1 = L2 

B. L1 ⊂ L2 

C. L1 ∩ L2‘ = ∅ 

D. L1 ∪ L2 ≠ L1 

E. A and C 

37. 

.  

A. (x⊕y)’ and x’⊕y’ 



 

 

B. (x⊕y)’ and x⊕y 

C. x⊕y and (x⊕y)’ 

D. x⊕y and x⊕y 

38. Assume that EA = (X)+ is the effective address equal to the contents of location X, with X 
incremented by one word length after the effective address is calculated; EA = −(X) is the effective 
address equal to the contents of location X, with X decremented by one word length before the effective 
address is calculated; EA = (X)− is the effective address equal to the contents of location X, with X 
decremented by one word length after the effective address is calculated. The format of the instruction is 
(opcode, source, destination), which means (destination ← source op destination). Using X as a stack 
pointer, which of the following instructions can pop the top two elements from the stack, perform the 
addition operation and push the result back to the stack. 

A. ADD (X)−, (X) 

B. ADD (X), (X)− 

C. ADD −(X), (X)+ 

D. ADD −(X), (X)+ 

39. Consider a CPU where all the instructions require 7 clock cycles to complete execution. There are 
140 instructions in the instruction set. It is found that 125 control signals are needed to be generated by 
the control unit. While designing the horizontal microprogrammed control unit, single address field format 
is used for branch control logic. What is the minimum size of the control word and control address 
register? 

A. 125,7 

B. 125,10 

C. 135,7 

D. 135,10 

40. A non pipelined single cycle processor operating at 100 MHz is converted into a synchronous 
pipelined processor with five stages requiring 2.5 nsec, 1.5 nsec, 2 nsec, 1.5 nsec and 2.5 nsec, 
respectively. The delay of the latches is 0.5 nsec. The speedup of the pipeline processor for a large 
number of instructions is 

A. 4.5 

B. 4.0 

C. 3.33 

D. 3.0 



 

 

41. 

 

A. 6 and 1, 2, 3, 4 

B. 7 and 1, 2, 4, 5 

C. 8 and 1, 2, 4, 5 

D 9 and 1, 2, 3, 5 

42. 

  

A. 6 

B. 8 

C. 10 

D. 12 

43. If we use Radix Sort to sort n integers in the range [nk/2, nk], for some k>0 which is independent of n, 
the time taken would be? 

A. Θ(n) 

B. Θ(kn) 

C. Θ(nlogn) 

D. Θ(n2) 



 

 

44. 

  

A.  

B.  

C.  

D.  

45. 

 

A. (a, b), (d, f), (f, c), (g, i), (d, a), (g, h), (c, e), (f, h) 

B. (c, e), (c, f), (f, d), (d, a), (a, b), (g, h), (h, f), (g, i) 

C. (d, f), (f, c), (d, a), (a, b), (c, e), (f, h), (g, h), (g, i) 

D. (h, g), (g, i), (h, f), (f, c), (f, d), (d, a), (a, b), (c, e) 

46. 



 

 

  

A. I and II are preorder and inorder sequences, respectively 

B. I and III are preorder and postorder sequences, respectively 

C. II is the inorder sequence, but nothing more can be said about the other two sequences 

D. II and III are the preorder and inorder sequences, respectively 

47. 

 

A. I and III only 

B. II and III only 



 

 

C. II, III and IV only 

D. I, II and III only 

48. 

.  

A.2 

B. 4 

C. 6 

D. 7 

49. 

  

A. dlrow 

B. Null String 

C. dlrld 

D. worow 

50. 



 

 

.  

A.5, 5 

B. 5, 4 

C. 4, 5 

D. 4, 4 

51. 



 

 

 

A. 2, 3 

B. 2, 4 

C. 3, 2 

D. 3, 3 

52. 



 

 

.A. .  

 

B. 

  

C. 

  

D. 

.  

53. 



 

 

.  

. A. The process can deadlock 

B. One of the threads can starve 

C. Some of the items produced by the producer may be lost 

D. Values generated and stored in ‘x’ by the producer will always be consumed before the producer can 
generate a new value 

54. An operating system implements a policy that requires a process to release all resources before 
making a request for another resource. Select the TRUE statement from the following: 

A. Both starvation and deadlock can occur 

B. Starvation can occur but deadlock cannot occur 

C. Starvation cannot occur but deadlock can occur 

D. Neither starvation nor deadlock can occur 

55. If the time-slice used in the round-robin scheduling policy is more than the maximum time required to 
execute any process, then the policy will 

A. degenerate to shortest job first 

B. degenerate to priority scheduling 

C. degenerate to first come first serve 

D. none of the above 

56. 



 

 

A. I-d, II-a, III-b, IV-c 

B. I-b, II-c, III-a, IV-d 

C. I-c, II-d, III-a, IV-b 

D. I-b, II-c, III-d, IV-a 

57. 

.  

A. 02, 03 

B. 01, 05 

C. 04, 06 

D. 02, 05 

58.  



 

 

.  

A. 5, 5 

B. 4, 5 

C. 5, 4 

D. 4, 4 



 

 

59. 

 

A. S1 

B. S2 

C. S3 

D. S4 

60. 

 

A. S4 and S3 

B. S4 and S2 

C. S3 and S1 

D. S2 and S1 

61. 



 

 

.  

A. gives a lossless join, and is dependency preserving 

B. gives a lossless join, but is not dependency preserving 

C. does not give a lossless join, but is dependency preserving 

D. does not give a lossless join and is not dependency preserving 

62. 

  

A. in BCNF 

B. in 3NF, but not in BCNF 

C. in 2NF, but not in 3NF 

D. not in 2NF 

63. 

.  

A. S1, S2 and S3 are all conflict equivalent to each other 



 

 

B. No two of S1, S2 and S3 are conflict equivalent to each other 

C. S2 is conflict equivalent to S3, but not to S1 

D. S1 is conflict equivalent to S2, but not to S3 

64. A 1Mbps satellite link connects two ground stations. The altitude of the satellite is 36,504 km and 
speed of the signal is 3 × 108 m/s. What should be the packet size for a channel utilization of 25% for a 
satellite link using go-back-127 sliding window protocol? Assume that the acknowledgment packets are 
negligible in size and that there are no errors during communication. 

A. 120 bytes 

B. 60 bytes 

C. 240 bytes 

D. 90 bytes 

65. The minimum frame size required for a CSMA/CD based computer network running at 1 Gbps on a 
200 m cable with a link speed of 2 × 108 m/s is 

A. 125 bytes 

B. 250 bytes 

C. 500 bytes 

D. None of these 

66. 



 

 

.  

A. 1 

B. 2 

C. 3 

D. 4 

67. 

.  

A. S1, S2 and S4 only 

B. S1, S3 and S4 only 

C. S2 and S3 only 



 

 

D. S1 and S4 only 

68. 

.  

A. S1, S2 and S3 only 

B. S1 and S3 only 

C. S3 and S4 only 

D. S1, S3 and S4 only 

69. 

.  

A. S2 and S3 only 

B. S1 and S4 



 

 

C. S1 and S3 

D. S2 and S4 

70. The total number of keys required for a set of n individuals to be able to communicate with each other 
using secret key and public key crypto-systems, respectively are: 

A.  

B.  

C. n(n-1)/2 and 2n 

D. n(n-1)/2 and n 

71. 

 

A. II and III only 

B. I and III only 

C. III and IV only 

D. III only 

 

 

 

 

 

 



 

 

72. 

  

A. I, II and IV are inorder sequences of three different BSTs 

B. I is a preorder sequence of some BST with 439 as the root 

C. II is an inorder sequence of some BST where 121 is the root and 52 is a leaf 

D. II is an inorder sequence of some BST where 121 is the root and 52 is a leaf 

73. 

.  

A. 4 

B. 5 

C. 6 

D. 9 

 

 

 

 



 

 

74. 

.  

A. for each school with more than 200 students appearing in exams, the name of the school and the 
number of 100s scored by its students 

B. for each school with more than 200 students in it, the name of the school and the number of 100s 
scored by its students 

C. for each school with more than 200 students in it, the name of the school and the number of its 
students scoring 100 in at least one exam 

D. nothing; the query has a syntax error 

 

 

 

 

 



 

 

75. 

.  

A. The empty set 

B. schools with more than 35% of its students enrolled in some exam or the other 

C. schools with a pass percentage above 35% over all exams taken together 

D. schools with a pass percentage above 35% over each exam 

76. 

 

A.  

 

B.  

C.  

D.  

 



 

 

77. 

.  

A. 2 * n1 – 3 

B. n2 + 2 * n1 – 2 

C. n3 – n2 

D. n2 + n1 – 2 

78. 

.  

A. aabbaba 

B. aabaaba 

C. abababb 

D. aabbaab 

79. 

.  

A. 6 and 1 

B. 6 and 2 



 

 

C. 7 and 2 

D. 4 and 2  

80. 

 

A. 7, 6, 7 

B. 8, 5, 7 

C. 8, 6, 6 

D. 9, 4, 7 

81. 

 

A. 000011000 

B. 110001111 

C. 00011000 

D. 110010101 

 

 

 

 

 

 

 

 



 

 

82. 

.  

A. 010110101 

B. 010101101 

C. 10110101 

D. 10101101 



 

 

83. 

 

A. Both P1 and P2 

B. P2 only 

C. P1 only 

D. Neither P1 nor P2 



 

 

84. 

 

A. 1 

B. 2 

C. 3 

D. 6 

85. 

 

A. 192.168.1.67 

B. 192.168.1.110 

C. 192.168.1.135 

D. 192.168.1.155 


