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COMPUTER SCIENCE AND APPLICATIONS
PAPER-III

Note : This paper contains Seventy Five (75) multiple-choice questions, each

question carrying Two (2) marks. Attempt All questions.

1. Which register holds the ad.dress of the instruction to be fetched next ?
(A) Instru_ction register
(B) Program Counter
(C)  Accumulator
(D) Memory Address register
2. Temporal locality refers to :
| (A) tendency to access memory locations that have been used recently
(B) . memory locations that are clustered.
(C) tendency of a program to access data locations sequentially.
(D) tendency of a proéessor to access instructions sequentially.
3. PUSH Data trﬁnsfer instruction transfers word from :
| (A) top of stack to déstination. (B) source to top of stack.
(C) memory to processor. (D) processor to memory.

4. Which addressing modes have the advantage of “no memory reference” other

than the instruction fetch ?

(A) Immediate and Direct

(B) Immediate, Register and Stack
(C) Direct and Register Indirect

D) Indirect, Displacement and Stack
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5. Cache memory :
(A) improves the effective access time to main memory.
(B} extends the size of main memory.

(C) allows to run programs whose virtual address space is larger than

physical memory.
(D}  acts between CPU and hard disk.
6. Joining a table with itself is called : |
(A) Equi join (B) Inner join
(C)  Outer join - (D) Self join
7. Which of the following is a valid sequence in SQL ¢
(A)  where, group by, order by, having |
(B) wh.eré, having, group by, order by
(C)  where, group by, having, order by
(D)  where, order by, group by, having
8. Which of the following is fired automatically ?
(A)  Procedure (B) Trigger
() View | ©)  Function
9. Which of the following is TRUE for relational model ?
(A) It is a mathematical model. (B) It uses predicate logic.

'(C) It uses set theory. J (D) All of these.
Comp. Sci. and Appli.-III 4 '



10.

11.

12.

13.

14.

The model in which the data is organised into a tree-like structure is
called :

(A) Hierarchical datai)ase model {(B) Network model
(C)  Object model (D)  Relational model

While plotting a line from point (20, 10) to (30, 18) using Bresenham algorithm,
which of the following point will NOT lie on the digital line ?

(A) - (23, 13) (B) (25, 14)

(C) (28, 16) (D) (29, 17)
Which of the following algorithm is used for line clipping ?
(A) Pointer algorithm

(B) Cohen-Sutherland algorithm

(C) Bresenham’s algorithm

‘(D) Gouraud algorithm

Consider a 24 bit RGB raster system with resolution of 1280 x 1024. If the
available RAM is 3840 MB, then how many maximum frames can be stored

in main memory ?

(A) 1024 (B) 1000

©) 1280 | @) 960

Homogeneous coordinates are used in computer graphics because :

(A) They consume lesser memory.

(B) They work in lower dimensional space.

(C) Tt is more efficient to perform calculations in a higher dimensional space.

(D) Rotations, scaling and translation matrices may be concatenated.
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15. The perspective projeci:ioh is more practical because distant objects appear :
(A) Smaller ~ (B) Larger
(C) Neither smaller nor larger (D) Brighter_

16. Which of the following is TRUE for the language L = {0™1™ | m > 0} ?
(A) It can be accepted by a NPDA, but not a DPDA.
(B) It can be -accepted by a NPDA, as well as a DPDA.
(C) It can be accepted neither by a NPDA, nor a .DPDA.
(D) It can be accepted by Ia DPDA, but not a NPDA.

17.  Consider the following statements regarding languages, where (w e {0,1}*;

wP is the reverse of string w) :

S1. x = wew® can be accepted by NFA.

82. x = wewR can be accepted by NPDA.

S3. x = wew®™ can be accepted by DPDA.

Which of the above are correct ?

(A) S1 and S2 (B) S2 and S3

(C) 81 and S3 _ (D) 81, 82, 83
18. Which of the fbllowing is TRUE ? “

(A) Every Type 0 grammar is a Type 2 grammar.

(B) Every Type 1 gra.mmar is a Type 2 grammar.

(C) Every Type 4 grammar is a Type 3 grammar.

(D) Every Type 3 grammar is a Type 0 grammar.
* Comp. Sci. and Appli.-ITT 6



- 19.

20.

21.

Which of the following is FALSE ?

(A) For each DFA, we can construct a corresponding NPDA.

(B) For each DFA, we can construct a corresponding NFA.

(C) For each NFA, we can construct a corresponding DFA.

(D) For each DPDA, we can construct a corresponding NFA.

Consider the following statements regarding languages :
Sl | A type 0 grammar can be accepted by a DPDA.
s2. A type 1 grammar can be accepted by a NPDA.
S3. A type 2 grammar can be accepted by a DTM.

S4. A type 3 grammar can be accepted by a NDTM.

Which of the above is/are TRUE ?

"(A) Only 82 - (B) $2and S3

() 83 and S4 . (D) S1, S3 and $4

Analog transmission conveys which among the following :

1. . voice

2. data

3. image

4. video

A land2 - (B) 1 and 3

(C) 1and4 ® 1,2, 3and 4

Comp. Sci. and Appli.-II1 7

[P.T.0.]



22,

23.

24.

.25,

Consider the following statements :

1. Digital tran'smission. may be transmitted via. twisted pair.
2. Digital transmission may be transmitted via microwave.
Which of the above statements is/are correct ?

(A) Only 1 : | (B) Only 2

(C) Both 1 and 2 () . Neither 1 nor 2
Consider the statements

S1. Synchronous data transfer needs clock signal between the sender and

the receiver.

‘82. Synchronous data transfer has a slower data transfer rate.

Which of the following is correct*?

(A) Only S1 | (B) Only S2

(©) Both S1 and S2 (D) Neither S1 nor S2

PAP is associated with :
(A) Presentation Layer (B Session Layer
(C) Transport Layer (D)  Physical Layer -

An electronic device which amplifies the signal it receives and retransmits

it at a higher level or higher power so that the signal can cover a longer

distance is a :
(A) Hub (B) Switch

(C) Repeater (D)  Hub and Repeater both

Comp. Sci. and Appli.-ITI | 8



2.

27.

28,

29.

30.

Let G be a directed graph whose .vertex set is the set of numbers from 1
to 100. There is an edge from a verfex i to a vertex j iff either j =i +1
or j = 3;’T The minimum.numbgr of edges in a path in G from vertex 1 to
vertex 100 is : _

@ 5 ' o® 1

© 8 | ® 9

The smallesﬁ number of keys that will force a B-tree of order 3 to have a
height 3 is.(Assuine robt is at.height 1) |

@ 12 ® 10 .

(C) 8 | | - o 7

What is the number of edges in a connected acyclic undirected graph with

n vertices ?
A n-1 . . ® n
© n+l1 D 2 -2

Which sorting algorithm will ybu choose for Sorting a list of almost sorted

ihteger_s, where 98% of integers are already sorted and in place ?
(A) Insertion sort - (B) Quick sort
(C) Selection sort (D) Heap sort

From the following, choose the one which uses different algorithm design

technique (Greedy, Divide and Conquer, Dyriamjc Programming, etc.) than

" others :

(A) Floyd’s all-pairs shortest path algorithm
B) 'Dijkastl.'a Shortest Path Algorithm

(C). Prim’s Minimum Spanning Tree Algorithm

(D) - Huffman Coding Algorithm

Comp. Sci. and Appli.-1IT - 9 | [P.T.0.]



31. Accessing ﬁ'mctiqns from muiltiple clasées to a derived class is known as.:
(A) multiple inheritance . | (B) - single iriherifance
(C)  hybrid inheritance (Ij) multileQel inheritance
32. In C++, a class with pure virtual function is called :
-(A) Pure Class (B) Virtual Class |
(C)  Nested Class (D Abstract Class

33. . When class B is inherited from class A, what is the order in which the

- constructor of those classes are called ?
(A) Class A ﬁrsf Class B next
'.(B)' Class B first Class A ne#t

(C) Class B's only as it is the child class

(D) Class A’s .only .as it is thé pareht class
34.  Which of the following is NOT a paired tag in HTML ?

(A) <p> : - B) <b>

(C) «i> _ | (D) <img> .
35. | The major advantage of XML over HTML is |

(A) Provision of user deﬁﬁed tagé and attributes

(B)  Support for programnu'..ng_

(C) Displays on all browsers

(D) Parsing is faster.
Comp. Sci. and Appli.-III 10



36. The modification to be carried out to improve the original functionalities of -

so&wafé- by adding new functionalitieé is known as :
3 (A) Perfective maintenance (B) Preventivg maintenance
(C) Adaptive maiﬁtenance | (D)  Corrective maintenance
37; Which one of the following is. NOT a requirements gathering technique ?
(A) Interview . _ (B) Questionnaire
(C) Document Review (D) Inspection -
38. Which one of thé followiﬁg statements is FALSE for Cohesion ?
(A) The Weék (i.e. low) cohesio.n.increas..es difficulty in understanding modules.

(B) Functional cohesion is the most desirable type of cohesion and modules

" are easy to maintain in this type of cohesion.

(C) A module whose elements are involved in. activities that are related

in time comes under Coincidental cohesion.
(D) Maintenance is easy for Functional cohesion - modules.

39. When two or more modules share some global data item then the type of

coupling 1is :
(A) _Comxhon Coupling (B)  Content Coupling
(C)  Data Coupling g (D) . External Coupling

Comp. Sci. and Appli.-11I . 11 o o [P.T.O.]



40.  Which one of the following statements related to Recj-uirements analysis phas_e
is TRUE ?
(A}  The SRS document also describes Ihew the requirements listed in it are
implemented correctly. |

(B) The SRS document must not include non-functional requirements.

(C) .'Requirements Review is carried out to find the errors of the system

design.
(D) Prototypmg is the method of requlrements validation.
41.  Which CPU scheduling algorithm usually has high average wa1t1ng time ? -
| (A} FCFS " ' '- (B)  Shortest Job First = .
() Round Robin | B Priority based
42.  Assume that there are n proeesses. Fufther a sfStem has 6 instances of resource
tape-drive, which can be reserved and released one at a time. Also each proce.ss '

needs 3 instances of tape-dnve What will be the maximum value of n, for

which the system is guaranteed to be deadlock free ?
@ 4 ® 3
© 2 D 1
43.  Which disk scheduling algorithm may causes starvation ?

(A) SCAN : (B) FCFS

(C) SSTF - D) Both FCFS and SSTF
Comp. Sci. and Appli.-III 12



44,

45.

46.

For a demand page virtual memory consider the reference strmg as 1, 2, 3,
2, 4 1,3,2,4,1 w1th initial empty memory size of 3 page frames. Con31der
FIFO and LRU as page replace'ment algorithm. Suppose FIFO and LRU denote
the number of page faults respectively for FIFO and LRU page 'replacemerit'
algorithm, Which one of the fo]lowin_g- relations related to number of- page

fault is TRUE 7.
(A) FIFO = LRU (B) FIFO < LRU
(©) FIFO > LRU . - (D) Cannot be determined

Consider 7 memory partitions of sizes 175 KB, 400 KB, 600 KB, 500 KB,
300 KB, 250 KB, and 7 00 KB. These partltlons need to be allocated to four
processes of sizes 350 KB, 210 KB 475 KB, and 490 KB using Best fit algorithm.
Which one of the followmg statement is FALSE ? “

(A)  Memory partifion of 300 KB is nof, allocated to any procese._ _

(B) Meinory partition of 500 KB i.s allocated to a process of a size 475 KB.
(C) Memofy partifion of 500 KB isiazll_o.cated to a process of a size 490 KB.
(D) Memoi'y Idartition of '250.KB is a1located to a p_recess of a size 210 KB. |
Consider the follewing examples ef ‘propositional resolution : |
RL.  {p},{~p} — 1}

R2. {p,qh{-p,~a} — {]

R3. (p,q},{-p,ai — {dl

Which of the above are \?alid resolutions ?-

(A) R1 and R2 | (B) * R2 and R3

(C) R1 and R3 - (D) Al are valid

" Comp. Sci. and Apphi.-IIT - 13 - . [P.T.0.]



47. Consider_the_fol_lowing statements :
S1. vx[Px) A Q) < (VXP(%() A V};Q(X))
| S2. Elx[P();) A.Q(_x)] = _(EIXP(x) A HXQ(X)j
83. 3x[Px) v Q)] < (AxPkx) v 3xQ(x))
S4.  VxlP®) v QW] & (VxP&) v VxQE)
Which of the above_stateme.nts are correct ?
G | S1 and S3 3 (B) S1 and S4
() S2andS3 ) $2 and S4
48. Which of the following gramm.ars is/fare ambiguous ?
Gl A -5 Als
G2 A > aA | Aa|a”
_(A). G1 only | n (B) G2 only
(C) Neither G1 nor G2 | (D) | Both G1 and G2
49. The foliowing grammar G1 is :
GLA>A+A|a
(A)  Unambiguous
: (B) | Ambiguous as demonstrated in the derivatiOn of the string ‘a + a’
(C) Ambigﬁous as demonstrated in the deriv_ation of the string ‘a + a + a’

(D)  Ambiguous for all the strings it generates

Comp. Sei. and Appli.-III 14



50. For which of the fbllowing .gra-lphs ':
Gl. An n-éry tree of depth 1. |
G2. A binary tree of depth 2.
G3. A 1-ary tree of depth 3.
is the BFS traversal ordér t;he same a.s the DFS ofder 7
a) Gl orﬂy : (BY G2 only
© G2 and G3 o @ Gl and G3
51, What is the language accepted by the following CFG ?
o S > © |0S1S18| 150818151508
(A) Binary strings contaiﬁing even nuniber of 1s.
{B)' 'Bin'arj strings containing odd number of Os.
(Cy. 0Odd length Bmary strings. | ”
(D) Blnary strmgs with twice as many ls as Os.
- 52. Which of the fqllowin‘g is TRUE regarding Formal Languages ?

(A) Every NFA can be converted to an équivaleﬁt NFA that has only one
final state. ' |

(B) Every nondeterministic PDA can be converted to an equivalent
determlmstlc PDA. |

(C)y 1If L1 is a regular language and L2 is-a finite language then L1 v
L2 is also finite.

(D) Intersection of a regular set and an irregﬁlar set is always an irregular
set.

Comp. Sci. and Appli- Il 15 - [P.T.0.]



53. Which of the following is FALSE regarding Formal Languages '?
(A) A= {anbhcnln > 6} is no.t a Context Free Language.
(B) The shortest stﬁng not acceﬁted by 'the_R.egular Expression 0* 1* 0%
C1%is 1010, | -
(C) 'The Reguiar Expression (1401 }*0* a_ccepi.;s. all binary strings that don’t
contain the substring 0001, | |
(D) Al _fegular languages are accepted by Turing machines.
54. How many of fhe foilowing stateménts are TRUE ?
_  Ifa CFG G is in ONF, then G is a_l.sq in GNF.

- Cocke—Younger—Kasami (CYK) parsing algorithm employs dynamic

programming approach.
— Decidable languages are closed under the operation of concatenation;_

- if A is reduciblé to B, énd B is Turing—récognizable, then A is also

Turil_lg-r'e.cognizable.
@ 1 S B 2
© 3 | ) 4
55.  The set of all paliﬁdromés' over..{O, 1} _i.s :
(A} Regular but .not .CFL |
(B) CFL but not reg‘uiar'
(C)  Regular but not recursively énumerable

(D) - Regular and CFL |
Comp. Sci. and Appli.-III 16



96. A networking company uses a compression technique to encode the rhessage
before transmitting over the network. Suppose the message contains the

following characters with their frequency :

Character Frequency
a | 5
b | 9
¢ 12
d _ | .13
e ] 16
f 45

If the compression technique used is Huffman Coding, how many bits will

be used to code the word ‘face’ ?
@ 9 (B) 10
© 1 ' D) 12
57. Which data compression algorithm is used in GIF iméges ?
(A) LZW .(B) | Huffman coding
(C}) Run length algorithm (D) Fractal compression
58. Fourier Transform is NOT used in which of the following tasks ?
(A} Image reconstruction (B) Image filtering

(OE IImage compression (D) Image zooming

Comp. Sci. and Appli.-11I 17 . [P.T.O.]



59. Which of the following algorithms is NOT related to error detection (check

digit) ?
(A) Damm algorithm (B) Luhn algorithm -

(C) Bresenham’s algorithm (D)  Verhoeff algorithm
60. Which of the following statements is/are TRUE ?
S1.  Entropy captures the amount of randomness or uncertainty in a variable.

S2. There is less uncertainty in the ocutcome of the roll of a die than a

flip of a coin.

S3.  Mutual information measures how much one random variables tells

us about another,
(A) S1 only : (B) S1 and 82
(C) Sl and 83 (D) S2 and S3

61. At every iteration of the simplex method for the minimisation problem, a

- variable in the current basis is replaced with another variable that has :
(A) A positive C; - Z; value
(B) A negative G - Z; value
< ¢ .— Z; =0

(D) None of the above
Comp. Sci. and Appli.-III 18



62.

63.

64.

- 65.

In a PERT network, the length of time by which an activity can be delayed

until all preceding activities are completed is called :

.(A) Free float ' (B) ‘Total float

(C) Independent float (D) None of these

Dijjkstra’s algorithm for finding single-source shortest paths with all the .nodes

in the graph with |V| vertices and |[E| edges runs in :

(A)  O(E|?® time _ B) O(|V|? time

(©)  O(V]|.|E}? time F(D')- O(|E|? log |V]) time
The Ford-Fulkerson algorithm is used to :

(A) Solve convex programming problems,

(B) Find single-source shortest paths in a graph.

(C) Find all pair shoﬁest p.;aths in a graph.

(D). Compute the maximal flow in a network.

Consider the following statements

S81. The Ford-Fulkerson algorithm may take exponential time on some
inputs.
S2. Solving the matching problem for bipartite graphs in NP-complete.

S3. It is possible to solve matching problems by solving network-flow

problems.
Which of the above statements are TRUE ?°
(A) S1 and S2 (B) S2 and S3

© SlandS3 (D)  All of these
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66. The network that involves the transmission of error back through the network

to allow weights to be adjusted so that the network can learn is called :
(A)  Self-organizing map (B) Perceptron
(C) Back-propagation network (D) Multilayered perceptron
67.  Which 6f the following statements is FALSE for Fuzzy logic ?
(A)  Fuzzy logic is a multi-valued logic.

(B}  Fuzzy logic provides an inference morphology that enables approximate

human reasoning capabilities.

(C) Fuzzy logic addresses the issues of uncertainty and lexical

- precision.
(D)  Fuzzy logic solve problems where crisp logic may fail.

'68.  Which unit (i.e. component) of Néural network determines the strengi:h of

input vector ?

(A) Weights

(B) Thresholds

(C)  Activation function

(D) Weigths and Activation function

Comp. Sci. and Appli.-IIT 20



69.

70.

71.

Consider the following statements for backpropagatiop. |

S1. It does not require known, desired output.

S2. It uses two phase cycle, propagation and weight update.
Which of the following is NOT correct ?

(A) S1 only (B) S2 only

(C) Both S1 and S2 (D) Neither S1 nor S2

Which of the following is NOT an accepted definition of Fuzzy implication ?

A) x->y=min{l,1-x + y
(B)'_ x — y = min {x, y}
(C) x o y = max fx, (1 - y}}

D x -y =max {(1 -x),y |

The first process created by the unix kernel is :
(A) init process with PID 1.
(B) init process with PID 0.
(C) boot proce-ss with PID 1.

(D) - boot process with PID 0.
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72. The command grep ““abc” temp | WC -1 will output :

(A)
(B)
(C)
(D)

Total number of lines beginning with abe in file named temp.
Total number of lines ending with abe in file named temp.
All lines beginning with abe from file named temp.

First line beginning with abc from file named temp.

[Instructions for Q.73 and Q.74]

The next two qﬁestions pertain to the contents of the file ‘b.txt’ on unix :
shah, sameer, 250, 300
sheth, atul, 198, 300
trivedi, ami, 222, 300

73. If we run the command :

$ awk -F, { print $2, $1, $3/$4 * 100 }' b.txt | sort

the output we get is :

(A)

(B)

©

)

sameer, shah, 83.3333
atul, sheth, 66

ami, trivedi, 74

‘ami trivedi 74

' at_ul sheth 66

sameer shah 83.3333
sameer shah 83.3333
atul sheth 66

ami trivedi 74

ami, trivedi, 74

atul, sheth, 66

sameer, shah, 83.3333
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74. If we run the command :
$ grep sh b.txt | tr —d '[0-9]
the output we get is :
(A) shah, sameex:,,
sheth, atul ,,
(B) shah, sameer, 25,3
sheth, atul, 18,3
(C) sameer shah
atul sheth
ami trivedi
(D) ami, trivedi, 74
atul, sheth, 66
sameer, shah, 83.3333
75. What is the unix ‘system call to delete a file ?
(A)  idoctl( ) (B) unlink( )

(C) exec( ) D rm()
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ROUGH WORK
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