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1. Consider a computer system that supports

32-bit physical as well as virtual addresses.

Now since the space of the physical address

is the same size as the virtual address, the

OS designers would decide to entirely get

rid of its virtual memory. Which one of these

is true in this case?

(A) It is no longer possible to efficiently

implement multi-user support

(B) It is possible to make CPU scheduling

more efficient now

(C) There would no longer be a

requirement for hardware support for

memory management

(D) It would be possible to make the

processor cache organisation more

efficient now

2. A CPU yields 32-bit virtual addresses, and

the page size is 4 kilobytes. Here, the

processor consists of a TLB (translation

lookaside buffer). It is a 4-way set

associative, and it can hold a total of 128-

page table entries. The TLB tag's minimum

size is :

(A) 20 bits

(B) 15 bits

(C) 13 bits

(D) 11 bits

2  /  3

3. Consider a computer that uses 32-bit physical

address, 46-bit virtual address, along with a

page table organisation that is three-level.

Here, the base register of the page table

stores the T1 (first-level table) base address,

which occupies exactly one page. Every

entry of the T1 stores the T2 (second-level

table) page's base address. Similarly, every

entry of T2 stores the T3 (third-level table)

page's base address and every entry of T3

stores a PTE (page table entry). The size of

PTE is 32 bits. In the computer, the

processor has a 1 MB 16 way virtually

indexed set-associative physically tagged

cache. If the size of the cache block is 64

bytes, then what is the size of a page in this

computer in Kilobytes?

(A) 4

(B) 2

(C) 16

(D) 8

4. Consider that the page fault service time in

a computer is 10 ms and the average memory

access time is 20 ns. If, in case, it generates

a page fault every 10^6 memory accesses,

then what would be the effective access time

for this memory?

(A) 30 ns

(B) 21 ns

(C) 35 ns

(D) 23 ns
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5. Consider a processor that uses 32-bit virtual

addresses, 36-bit physical addresses, and a

4 KB page frame size. Each page table entry

is 4 bytes in size. Here, a page table of

three-level is used for the translation of

virtual to a physical address. The virtual

address, in this case, is used as follows :

 Bits 12-20 are utilised for indexing into

the page table of the third level.

 Bits 21-29 are utilised for indexing into

the page table of the second level.

 Bits 30-31 are utilised for indexing into

the page table of the first level, and

 Bits 0-11 are utilised as an offset within

the page.

Thus, the total number of bits needed to

address the next level page frame or page

table for the first-level, second-level and

third-level page table entry are respectively:

(A) 25, 25 and 24

(B) 24, 24 and 20

(C) 24, 24 and 24

(D) 20, 20 and 20

6. In the IPv4 addressing format, the

number of networks allowed under Class C

addresses is :

(A) 2^14

(B) 2^7

(C) 2^21

(D) 2^24

7. An Internet Service Provider (ISP) has

the following chunk of CIDR-based

IP addresses available with it :

245.248.128.0/20. The ISP wants to give

half of this chunk of addresses to

Organization A, and a quarter to

Organization B, while retaining the

remaining with itself. Which of the following

is a valid allocation of addresses to A

and B?

(A) 245.248.136.0/21 and 245.248.128.0/22

(B) 245.248.128.0/21 and 245.248.128.0/22

(C) 245.248.132.0/22 and 245.248.132.0/21

(D) 245.248.136.0/22 and 245.248.132.0/21

8. Consider a source computer (S) transmitting

a file of size 106 bits to a destination

computer (D) over a network of two routers

(R1 and R2) and three links (L1, L2 and

L3). L1 connects S to R1; L2 connects R1

to R2; and L3 connects R2 to D. Let each

link be of length 100 km. Assume signals

travel over each link at a speed of 10^8

meters per second. Assume that the link

bandwidth on each link is 1 Mbps. Let the

file be broken down into 1000 packets each

of size 1000 bits. Find the total sum of

transmission and propagation delays in

transmitting the file from S to D?

(A) 1005 ms

(B) 1010 ms

(C) 3000 ms

(D) 3003 ms
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9. Frames of 1000 bits are sent over a 10^6

bps duplex link between two hosts. The

propagation time is 25 ms. Frames are to be

transmitted into this link to maximally pack

them in transit (within the link).

What is the minimum number of bits (i) that

will be required to represent the sequence

numbers distinctly? Assume that no time gap

needs to be given between transmission of

two frames

(A) i=2

(B) i=3

(C) i=4

(D) i=5

10. What is the maximum size of data that the

application layer can pass on to the TCP

layer below?

(A) Any size

(B) 2^16 bytes-size of TCP header

(C) 2^16 bytes

(D) 1500 bytes

11. In the finite automaton with minimum state

deterministic that accepts a given language

L={w | w  {0,1} *, the total number of 0s

as well as 1s in w that would be divisible

by 3 & 5, respectively} would have :

(A) 9 states

(B) 10 states

(C) 11 states

(D) 15 states

12. Which one of these given regular

expressions isn't equivalent to this regular

expression :

(m + n + o) * ?

(A) (m*n* + o*)*

(B) ((mn)* + o*)*

(C) (m*n*o*)*

(D) (m* + n* + o*)*

13. Consider that we have a G ambiguous

grammar along with its D disambiguated

version. If the language that is recognized

by these two grammars is denoted by L(G)

and L(D), then which one of these would

be true?

(A) L (D) = L (G)

(B) L (D)   L (G)

(C) L (D) is empty

(D) L (D)   L (G)

14. The C language is a :

(A) Regular language

(B) Context free language

(C) Language parsable fully by a Turing

machine only

(D) Context sensitive language

15. If G is the CFG, r is the total number of

rightmost derivations, l is the total number

of leftmost derivations, as well as P refers

to the total number of parse trees, then

assume that r, l, and P are computed for

some given particular string. Here, for a

given 'G' CFG and given 'w' string, what is

the relation between all three of these?

(A) r < P > l

(B) r = P = l

(C) r > P < l

(D) None of these
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16. How do we define the Ackermann's

function?

(A) for i<1, A(1,i) = i+1

(B) for i = j, A(i,j) = i+j

(C) for i>=j, A(i,j) = i+j

(D) for i>=1, A(1,i) = i+1

17. The best technique for handling collision

is :

(A) Separate chaining

(B) Double hashing

(C) Linear probing

(D) Quadratic probing

18. What is the time complexity for checking if

an undirected graph with E edges and V

vertices is Bipartite, given its adjacency

matrix?

(A) O(E)

(B) O(V)

(C) O(E*E)

(D) O(V*V)

19. We can use a self-balancing binary search

tree for implementing the :

(A) Hash table

(B) Priority queue

(C) Heap sort and Priority queue

(D) Heap sort

20. Which data structure do we use for testing

a palindrome?

(A) Heap

(B) Tree

(C) Priority queue

(D) Stack

21. Determine the output of the C code

mentioned below :

#include <stdio.h>

int main()

{

float q = 'a';

printf("%f", q);

return 0;

}

(A) run time error

(B) a

(C) 97.000000

(D) a.0000000

22. What will be the output of the following C

code?

#include<stdio.h>

int main()

{

int p = 1, q = 2, r = 3, s = 4, x;

e = r + s = q * p;

printf("%d, %d\n", x, s);

}

(A) Syntax error

(B) 5, 2

(C) 7, 2

(D) 7, 4
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23. We cannot use the keyword 'break' simply

within _________.

(A) while

(B) for

(C) if-else

(D) do-while

24. Out of the following operations, which one

is not possible in the case of a register

variable?

(A) Global declaration of the register

variable

(B) Copying the value from the memory

variable

(C) Reading any value into the register

variable

(D) All the above

25. Out of the following function definition,

which one will run correctly?

(A) int sum(int x, int y)

return (x + y);

(B) int sum(int x, int y)

{return (x + y);}

(C) int sum(x, y)

return (x + y);

(D) None of the above

26. Given the relations

employee (name, salary, deptno) and

department (deptno, deptname, address)

Which of the following queries cannot be

expressed using the basic relational algebra

operations (U, –, x, , , p)?

(A) Department address of every employee

(B) Employees whose name is the same

as their department name

(C) The sum of all employees' salaries

(D) All employees of a given department

27. In SQL, relations can contain null values,

and comparisons with null values are treated

as unknown. Suppose all comparisons with

a null value are treated as false. Which of

the following pairs is not equivalent?

(A) x = 5, not (not (x = 5)

(B) x = 5, x > 4 and x < 6, where x is an

integer

(C) x < 5, not(x = 5)

(D) None of the above

28. Consider a schema R(A, B, C, D) and

functional dependencies A -> B and C ->

D. Then the decomposition of R into

R1 (A, B) and R2(C, D) is

(A) dependency preserving and loss less

join

(B) loss less join but not dependency

preserving

(C) dependency preserving but not loss

less join

(D) not dependency preserving and not loss

less join
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29. Consider the above tables A, B and C. How

many tuples does the result of the following

SQL query contains?

SELECT A.id

FROM   A

WHERE  A.age > ALL (SELECT B.age

                    FROM   B

                    WHERE  B. name = "arun")

(A) 4

(B) 3

(C) 0

(D) 1

30. Consider a relational table with a single

record for each registered student with the

following attributes.

1. Registration_Number:< Unique

registration number for each registered

student

2. UID: Unique Identity number, unique

at the national level for each citizen

3. BankAccount_Number: Unique

account number at the bank. A student

can have multiple accounts or joint

accounts. This attributes stores the

primary account number

4. Name: Name of the Student

5. Hostel_Room: Room number of the

hostel

Which of the following options is

INCORRECT?

(A) BankAccount_Number is a candidate

key

(B) Registration_Number can be a primary

key

(C) UID is a candidate key if all students

are from the same country

(D) If S is a superkey such that S  UID

is NULL then S  UID is also a

superkey

31. Source code translation and Program

modularisation are the activities of _______.

(A) Reverse engineering

(B) Forward Engineering

(C) Reengineering and Reverse

Engineering

(D) Reengineering

32. Which of these reliability requirements is

concerned with maintaining various system

copies?

(A) Ambiguous Requirements

(B) Redundancy Requirements

(C) Recovery Requirements

(D) Checking Requirements

33. The worst form of module cohesion

is ___________.

(A) Coincidental Cohesion

(B) Functional Cohesion

(C) Temporal Cohesion

(D) Logical Cohesion
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34. How does the implementation of

generalisation occur in Object-Oriented

programming languages?

(A) Encapsulation

(B) Abstract Classes

(C) Inheritance

(D) Polymorphism

35. We generally use the ___________ for

Software Maintenance.

(A) Integration Testing

(B) Unit Testing

(C) System Testing

(D) Regression Testing

36. Look at the grammar A   AA | (A) | 

It is not suitable for the process of predictive-

parsing since the grammar is :

(A) an operator-grammar

(B) right-recursive

(C) left-recursive

(D) ambiguous

37. Which grammar rule violates an operator

grammar's requirements? Here, P, Q, R are

non-terminals, while r, s, t are terminals.

I. P   Q R

II. P   Q s R

III. P   

IV. P   Q t R r

(A) I only

(B) I and III only

(C) II and III only

(D) III and IV only

38. In the case of a bottom-up evaluation of a

definition that is syntax-directed, the inherited

attributes can :

(A) never be evaluated

(B) only be evaluated when the definition

consists of synthesized attributes

(C) only be evaluated when the definition

is L-attributed

(D) always be evaluated

39. Consider a certain program X consisting of

two source modules A1 and A2 that are

contained in two separate files. In case A1

consists of a reference to the function that is

defined in A2, then the reference will be

resolved during the :

(A) Compile-time

(B) Edit-time

(C) Load-time

(D) Link-time

40. A lexical analyzer's output is :

(A) Intermediate code

(B) A parse tree

(C) A stream of tokens

(D) Machine code

41. Convert a set x in the roster form, where the

set x consists of the positive prime number

that divides 72

(A) {3, 5, 7}

(B) {2, 3, 7}

(C) {2, 3}

(D) {}
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42. If the functions g and f are onto functions,

then the function (gof) is _________

function.

(A) onto

(B) one to one

(C) one-to-many

(D) Into

43. What would be the minterm expansion of

the following :

f(P, Q, R) = PQ + QR' + PR' ?

(A) m0 + m1 + m3 + m5

(B) m2 + m4 + m6 + m7

(C) m2 + m3 + m4 + m5

(D) m0 + m1 + m6 + m7

44. What is the hexadecimal representation

of 6578?

(A) D71

(B) 32F

(C) 1AF

(D) D78

45. When we add a two's complement, 4-bit,

binary numbers 1101 and 0100, it would

result in :

(A) 1001 and no overflow

(B) 0001 and an overflow

(C) 1001 and an overflow

(D) 0001 and no overflow

46. Which of these is required when we want

to establish the communication links

between a CPU and its peripherals?

(A) Memory data register

(B) Memory address register

(C) Instruction register

(D) Index register

47. A given 2 level memory consists of a 30 ns

average access time. If the cache, as well as

the memory access time here, is 20 ns and

150 ns, respectively, what would be the hit

ratio?

(A) 99%

(B) 70%

(C) 93%

(D) 80%

48. Which one of the following is the recurrence

equation for the worst-case time complexity

of the Quicksort algorithm for sorting n (>2)

numbers? In the recurrence equations given

in the options below, c is a constant.

(A) T(n) = 2T(n/2) + cn

(B) T(n) = T(n–1) + T(1) + cn

(C) T(n) = 2T(n–1) + cn

(D) T(n) = T(n/2) + cn
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49. A priority queue is implemented as a

Max-Heap. Initially, it has 5 elements. The

level-order traversal of the heap is: 10, 8, 5,

3, 2. Two new elements 1 and 7 are inserted

into the heap in that order. The level-order

traversal of the heap after the insertion of

the elements is :

(A) 10, 8, 7, 3, 2, 1, 5

(B) 10, 8, 7, 2, 3, 1, 5

(C) 10, 8, 7, 1, 2, 3, 5

(D) 10, 8, 7, 5, 3, 2, 1

50. An unordered list contains n distinct

elements. The number of comparisons to

find an element in this list that is neither

maximum nor minimum is :

(A) (nlogn)

(B) (n)

(C) (logn)

(D) (1)
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