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IMPORTANT NOTES / Teaql feat

(A) Please fill up the OMR Sheet of this Question Answer Booklet properly before answering.
Piease also see the directions printed on the obverse before filling it.
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(B) The question paper has been divided into three Parts - A, B and C. The number of questions
to be attempted and their marks are indicated in each part.
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(C) Attempt answers in English.
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(D) Answers to all the questions of each part should be written continuocusly in the script and

should not be mixed with those of other parts. In the event of candidate writing answers
to a question in a part different to the one to which the question belongs, the question will

not be assessed by the examiner. )
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(E) The candidates should not write the answers beyond the limit of words prescribed in parts
A, B and C failing this the marks can be deducted.
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(F) In case_the candidate makes any identification mark i.e. Roll No./Name/Telephone

No./Mobile No. or any other marking either outside or _inside the answer book, it
would be treated as resorting to using unfair means. In such a case his candidature

shall be rejected for the entire examination by the Commission.
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PART - A : Marks : 40

Note : Attempt all the twenty questions. Each question carries 2 marks. Answer should
not exceed 15 words.

I What is the binary number corresponding to the BCD code 100101100100.001101110101?

2 Simplify x + X’y using Boolean Algebraic Laws.

3  Minimize the function F(A, B, C, D) =.B’D.+B’C+ABCD with the don’t care condition
d = ABD+AB’C’D’ using K-map.
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4  Find the characteristic equations ‘of an RS flip-flop.

5  What does the following in C mean?
#ifndef max-marks

#define max_marks 100

#endif

6 What is the difference between structures and

classes?
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7 What are the C++ operators which canmnot be overloaded?

8 What is the output of the following JAVA i)rogramme?
Public-class Print Pascals Triangle ' -
{public static void main (String [ ] args)”

{for (int =0, i < 5; i++)
{for (int j=0; j< =2; }+1)
system out print (C(,j) + “\t7);
system out printl_n 0;

}
static long ¢ (int n, int k)

{If (k <=0 k >=n) return’ 1;
return C (n-1, k) + C (n=1, k-1);
} -
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9  Which data structure should best be chosen for the situation where only INSERT and
MAX operations are to be carried out?

10 Let a and b denote positive integers. Suppose a function @ is defined recursively as
follows:

- 0 T, if a<b
(a )‘ie((a-b),b)u, ifb<a
What does ‘this function do? Find (8869, 17)

11 The pre-order and in-order traversals of a binary tree are ABDGHKCEF and GDHKBAECF
respectively. Find the post-order traversal of this tree.
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12 Complexity wise, which sorting algorithm is best and. why?

13 Find out the number of 512 x 8 memory chips required to provide a memory capacity
of 64k x 16.

14 For the instruction POP R4, list the series of micro-operations including their op-code
fetch cycles.
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15 Given an adder an operand A and compliment of the other operand B, explam the meaning
of “subtract with Borrow”.

16 An 8-bit register A has one input x. The register operation is described symbolically as
follows:
Whal is lhe funcl;un of this I“Cglbtt‘,l‘ A, if the cells are numbered [rom right to lefl?

17 - In the sample E-R diagram giveh below, what do rectangles, ellipses and diamonds portray?

Customer Deposntor Account
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18 - Qut of the fundamential Relational-Algebra operations, what are the unary operations?

19 In B? trees, what is the significance of the logarithm to the base N of the number of
records in the relation, where each nonleaf node stores N pointers?

20 List the five built-in Aggregate functions offered by SQL.
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PART - B _ Marks : 60

Note +  Attempt all the twelve questions. Each question carries 5 marks. Answer should
not exceed 50 words. .

21 Simp_lify in Sum of Products form the Boolean function F (a,b,c,d) = =&
(1,4,7,10,11,12;13,14,15) with the don't care conditions being ¥ (10,11,12,13,14,15).
Thereafter, implement this- function F in NOR-~-OR form.

22 Consider a full subtractor with three inputs x, y and z denoting the minuend, subtrahend
and previous borrow, respectively. The two outputs D and B represent the difference and
output borrow, respectively. Realize this full subtractor using a dual 4-line to 1-line multiplexer
with x and z connected to selection lines Sy and S, respectively.
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23 Consider a JK’ flip-flop i.e. a JK flip-flop with an inverter between external input X and
internal input K. Obtain the flip-flop characteristic table, characteristic equation and
excitation table.

24 - What is the difference between C-string and C++ string? Explain.
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25 InJAVA, what is the difference between a string Buffer object and a vector object of char values?

26  Suppose A is a sorted array with 200 elements, and suppose a given element X appears
with the same probability in any place in A. Find the worst-case running time f{n) and
the average-case running time g (n) to find x in A using the binary search algorithm.
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27

Discuss the advantages, if any, of a two way list over a one-way list for- each of the
following operations :

(a) Traversing the list to process each node (b) Deleting a node whose locatlon LOC
1s given (c) Searching an upsorted list for a given element ITEM (d) Searching a sorted
list for a given element ITEM (e) Inserting a node before the node with a given location
LOC. {f) Inserting a node after the mode with a given location LOC. -

28

Suppose a table T has 11 memory locations, T[1], T[2],....,T[11], and suppose the file F
consists of & records A, B, C, D, E, X, Y and Z with the following hash addresses
Record : A B C D E X Y Z

H-(k) : 4 8 2 il 4 11 5 1

.Suppose the 8 records are entered intothe table T in the above order. Find the average

number S of ‘probes for a successful_search and the average number U of probes for
an unsuccessful search. Use linear probing for collision resclution.
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29

The Database Transactions are required to have the ACID properties : Atomicity,
Consistency, isolation and Durability. Explain each- one of them in brief.

30

For the infix expression ¢ : ((A+B)*D) 1‘ (E-F), show its conversion to an equivalent
postfix expression P in the following form :

Symbol

Stack

Expression P
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31 For a 3-level memory Hierarchy, let i be the Hit ratio of the i th level and ti be the
time of memory access at level i. For H; = 0.85, H,=0.92, 1,=0.2 ps, t, = 0.5 us and
t; = 0.9 us find out the average memory access time for this memory hierarchy.

32 The register transfer statements for registers A and R and the memory in a computer
are as follows (the X’s are control functions that occur at random) :

XX, :R « M(MAR)
}_;1 X2 R A

X;Xg:M[MAR]«<R

Draw the hardware implementation of R, A and the memory in block diagram form. Show

how the control functions X, through X; select the load control input R, the select inputs of
multiplexer(s) that you may include in the diagram, and the read and write inputs of the memory.
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PART - C Marks : 100

Note :  Attempt any 5 questions. Each question carries 20 marks. Answer should not exceed
200 words. '

33 Design a synchronous counter with the following binary sequence : 0, 4, 2, 1, 6 and repeat.
Use JK flip flops. Assume that this is a self starting counter in the sense that, if the circuit ever
goes to an invalid state, the next count pulse transfers it to one of the valid states, say 0.
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34 Let A be the adjacency matrix of a graph G Then, prove that a, (i,j) the ij entry in

the matrix AK gives the number of paths -of length K from v; to U,.
& p 1= 1 &
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35 In JAVA, implement a Url class for representing Internet Uniform Resource Locator-
-addresses.
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36  Discuss the Binary Search and Insertion (BSI) algorithm for merging. Analyze the best

case and worst case complexities for BSI_and compare it with the conventional technique
of merging. -
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37 Outline how the various relational-algebra operations deal with null values.
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38  Design a combinational circuit that generates the I’s complement of a BCD digit. Use this
combinational circuit along with other MSI function blocks to design a decimal arithmetic
unit with two selection variables V| and V;; and two BCD digits, A and B, The unit should
have four arithmetic operations which depend on the values of the selection variables as

shown below :

Vi Vp | Output function —
0 0 A+9's complement of B
0 1 A+B
1 0 A+10's Complement of B
1 1 A+B+1
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A control state diagram is given below. Design the Hardwired control using minmimum

39
number of T-flip flops. -
@
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