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ENTRANCE TEST FOR ‘Ph. D PROGRANIN.[E 2023

| COMPUTER SCIENCE ~ | _

Time : Three Hours - . R ) " Maximum : 100 Marks
| Part A |

_ Answer all questions.
RO ‘Each questwn carries 1 mark.

.Choose the correct answer from the ch01ces g1ven

1. WhJch of the foHOng is NOT a valid logical. connectlve ?
(a) OR. | - (b) XOR.
(© NAND. ~  (d) INVERT.
2. Giveis thé negation of the statemenf “All birds cah fly”?
(a) -All birds cannot fly. "~ (b) Nobirds can fly.
(¢) Some birdys}cannot fly. . (d) Some bird§ can fly.
R 3. Which of the folléwiﬁg is .a tautology ? |
(@ POR-P. (b PAND-P.
@ PANDP. (@ PORP.
4. ‘What is the Ihjnimum number of edges that a conﬁecfed gral;h with n Vertices must have ? ‘
@ n-1. | ® n.
© nel o @ n(e-1)2.

o 5. Ina bipartite graph, the maximum number of edges is achieved when :

o (a) "Both parts have the same number of vei'tices..,

- (b) One part has one more vertex than the other.
(c) One part has two more vertices than the other.

(d) The number of vertices in each part is irrelevant to the maximum number of edges.
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6. Which of the following statements is true rega'rding Euler’s formula for plan‘ar graphs ?

(a) It states that the number of edges minus the number of vertices plus the number of faces
is always 2. -

'(b) It states that the number of edges minus the number of vertlces plus the number of faces - ‘

is always 0.

(c) It states that the number of vertlces minus the number of edges plus the number of faces '

: 1s always 2.

) It states that the number of vertices plus the number of edges minus the number of faces
' is always 2.

T ‘A'g‘raph is said to be Hamiltonian if : _ \ |
" (2) It contains a Hamiltonian cycle. (b) It contains a ‘Hamlltonian path.
(c) It has no Hamiltdnian cycles. | (d) It has no Hamﬂtoman paths
- 8. Which of the followmg is a property of a planar graph ?
| (a) It can be drawn in three dimensions.
(b) - It can be drawn without any crossing ‘edges.
(¢) Ithasno cyeles
. (d) It has no vertlces of degree one ‘
9 Which of the ﬁ)llowmg automata models is capable of recogmzmg context-sensmve languages ?
(a) Flmte state automata (FSA):
(b) Pushdown automata (PDA).
(e)_ N on-determ1mst1c finite automata (NFA).
(d) 'I‘urmg machmes
10.. Which of the following automata‘medels is not closed under complementation ?
@ Finite state automata (FSA). | |
(b) Non-determm1st1c finite automata (NFA).
(c) Detemmmstlc ﬁnlte automata (DFA)

(d) . Pushdown automata (PDA).
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. Wluch of the following i isa property of a determ.lmstlc ﬁmte automaton (DFA) ?

' (a)i. It has only one final state.
(b) It cau recogmze all contextefrée lauguage_s.
() It can recognize all cont‘ext—sensitive languages.

@ It has a stack to store its state

Whlch of the followmg is true regardmg the pumpmg lemma for regular languages ?

(a) It can be used to prove that a gwen 1anguage is regular
(b) It can be used to prove that a given language is context—free
(c) It can be used ‘toprove that a given language is context-sensmve

: (d) It can be used to prove that a given language is not regular

~ Which of the followmg isa type of microprocessor memory that is located on the same chlp as the o

* microprocessor ? '
(a) ROM. - (b) RAM.
. (¢) Cache. B (@) Secondary storage.

Which reglster is used to hold the address of the next mstructlon to be executed in the Intel 8086
m1croprocessor ? - : o

@m® sP.
© BP. @ SL

Which of the following is a type of addressmg mode in Wthh the operand is spec1ﬁed as a direct

address in the mstructlon 1tself ?

(a) Immedrate. : (h) Direct.
(c) Indirect. B (d). Indexed.

Wh1ch is the techmque used toi 1mprove the performance of mlcroprocessors by executmg multlple ‘
mstructlons 51multaneously ? - »

- (a) Plpehmng._ . '(b) ', Caching.

(© Superscalar processing. (d) Branch prediction.
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Give the correct order 'of memory hierarchy from smallest to largest ?
(a) | Cache, register, main memory,’bsecondary storage.
(b) Register, cache, main memory, secondary storage.
(c) Secondary storage, main memory, cache, register.
(d) Regrster, main memory, cache, secondary storage

Which is the techmque used to increase the amount of work done by a smgle processor by overlappmg
the execution of instructions ?

(a) Parallel processing. ,. o (b) ' Pipelining.
(¢) Caching. oo (d) Superscalar processing

In which memory orgamzatmn, each: memory cell has a umque address and can be accessed
dJrectly? : )

(a) Random access memory (RAM).
'(b)b 'Read-only memory (ROM).
(c) Programmable logic array (PLA).
(d) ‘Content-addressable memory (CAM).
Wh1ch process converts a program Wntten ina thh level language into machme language ? |
(a) Assembly. SRR (b). Compilation. |
(c) Interpretation. (d) Linking. .

‘Which technique reduces the number of memory accesses by stormg frequently accessed dataina
small, fast memory- ? ' '

(a) Caching. o (b) Pipelining.
(c) Superscalarprocessing. - . (d) Instruction level parallelism (ILP).

Which of the following specifies the structure ofa database, including tables, fields, and relatmnshlps
between tables ? : ,

(a). Query language. - R
(b) Data definition language (DDL). =
(c) Data manipulation language (DML). 4

(d) 'Transaction‘processing system (TPS).
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-What is a tngger in a database ?
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column between them ?

(a) Select. . ' - (b) Join:

- (¢) Group by. s (d). Union.

(a) A type of constraint that exrforces data integrity rirles.
(b) A stored precedtire that is autornatically’ executed when a certain event'occursé
(c) H A way to group related data together in a database. |
(d) A way to optimize a database for'performance.
What is a transaction in a 'da_tabase ?
~(a) A group of related SQL statements that are executed together as a single unit.
(b) A setof rﬁles that govern the relationships between tables 1n a database.
_ "(Vc) ~ A process that autOmatically backups up a database at regular intervals
(d) Awayto ‘categori’ze and organize data ina database.
What is normalization in database design ?
(a) Theprocess of rel_noving redupdant data from-a database. »
(b) The process of breaking down a comple;: database into smﬂler, more marlageable‘ parts
' (e) The process of ehsuring data is consistent a.‘rld accurate across multiple tables. ’ '
(d) The ‘process of thimizing a database for performance. - | 7
Ina relatlonal database, what is a forelgn key ?
( a) A key that umquely 1dent1ﬁes arowina table
(b) Akey that is used to link two tables together. T , L o
(©) A key that is used to eaforce datavintegrity rules. - J
| (d) Akey that is used to group related data together

Which layer of the OSI model is respons1b1e for routing and forwardlng data aCross dlﬁ'erent

networks ?

(a) Physwal layer ' ' (b) Data link layer.

() Networklayer 3 ‘ (d) Transport layer. _ Ttu-n o‘él_; o
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Which protocol is used for email transmission over the Internet ?

(a) HTTP. "~ (b) SMTP.
© FIP. o @ Telnet.
Which of the followmg is a characteristic of UDP ?
(a) Connectlon-onented. (b) Reliable 'delivery.b
(c)  Error recovery. » (d) Unreliable dehvery

Wh1ch of the fol]owmg isa securlty protocol used for encryptmg data transm1tted over a
network '7 :

(a) SSL -~ (b) SMTP. \ _

(@ HITP. @ FR. '
Which of the followmg topologles allows for redundancy in caseof a network failure ?
‘ (a) Bus. ‘ . " (b) Ring.
(© StaJ: o (d) Mesh:

Which of the followmg techmque ensures data conﬁdentlahty in-a network ?

- (a) Encryption. ' (b) Authentlcatlon.

(e) . Authorizat‘ion ' ~ (d) Intrusion Detection.

Which schedulmg algorithm gives preference to processes with a shorter burst t1me ?

(a) Flrst-Come, First-Served (FCFS)
(b) Shortest Job First (SJF).
(¢) Priority Scheduling. - e
(d) Round Robin Schedulmg
thh mechamsm prov1des protection and secunty in an operating systern ?
(a) ’Vlrtual Memory. : “(b) ‘Pag.mg. |

(c) Segmentation. E (d) Access Control.

‘'Which of the following is a technique used for handling multiple CPUs in an operating system ?

_(a)  Multitasking. ' (b) Multiprocessing.
(¢) Multithreading. " (@ All of the above.
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- 37. W}nch techmque tests soﬂ:ware ﬁmctlonahty and user mterface ?
(a) Umt testing. - (b) Integration testmg . ' -
() System testing. N -(d) Acceptance testing. ‘
= 38~ g Whlch techmque is used for modeling software de51gn and arcthecture ?

(a) Use case d1agrams (b) Class dlagrams
(c) Sequence dlagrams | (d) - UML d1agrams
39/.: Which techmque is used for measuring software complex1ty based on the number-of mdependent -
" paths through a program ? . o :
(a) Code coverage. o (b) Cyclomatic complexity.
(c) Code review. e (d) Defect density.

40. '. WhJch of the followmg isa type of symmetnc encryptlon algonthm ?
(a) RSA. | o E (b) D1fﬁe-He11man
() AES. . (@ Eliptic curve.
k ‘/-,. 7 >41. .Which teohnique is used for verifying the autbenticity of a digital message ?

(a) Encryption: : : . » (b) ,Decryption.
(c) ‘Digital signature. - " (d) Hashing. - .
42. Which of the followmg isa techmque used for h1d1ng the ex1stence of a message within another
message ? _ v
(a) Steganography. . - (b) nyptography.
(c) Hashing; ) . (d) Digital signature.

- 43. * Which techmque used for securely exchangmg keys between two parties ?
| (a) Key exchange | o (b) Digital signature: -
(c) .,Hashmg. - ' ‘ _(d)  Encryption. -
[ 4_4.> >Which is a common notation used to expfess the time complexity of an algorithm ?
(a) Big O notation. ) "~ (b) ‘Small O notation.

(c) Theta notation. . ‘ (d)- Omega notation.’

~ Turn over .
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Which is thg worst-case time complexity of linear search algorithm ? | |

(@ O(1). | o (b) O(logn). |

© O(n). ~ @ O(nr2). |
Which of fhé folloWiﬁg is the 'worst-ca.se time éomplexity of bina;'y search algorithm ?

(@ O(1). : ~ (» O(logn).

@ O(n). - (@ Of(n*2).

Which of th_é following is a way to'improve the ﬁme complexity of an algorithm ?
(a) Increase the number of input para‘méters. .
.'(b) I_hcréase the nui;iber of instructions executed.
(¢) Use a'more efficient algbﬁtﬁm.
: (d) ' ﬁse' more memory. |

Which of the following is a set of pri1i_1e numbers ?
(@ {L23,4,5). . . {246,810} -
© {35711,13. @ {1,3,5,7,9}.

In how many ways can 5 people be arranged in a line ? »
@ 20. (b) 60.
@ 120 . @ 240.

‘What probability of rolling a sum of 7 \;vith two fair dice ?

(a) 1/6. = (b) 1/36.
) 112 ' | @ 118.
' (50 x 1 = 50 marks)
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PartB Co T

~ Answer any ten questions.
Each question carries 5 marks.

- Describe the steps involved in writing a scientific paper. What are some common pitfalls to avoid, -
" and how do you ensure that your paper is both clear and compelling ?

Briefly explain the problem discussed in a research paper that you studied. How isit solved in that

- paper ? -

How are ‘quantitative ifesez;rch methods diﬁ'erént from qualitative methods ?Expla.m - o
What do yéu mean by ’depeﬁdent variable and independent varighle?

What is Sampling ? How is it done ? f |

Which are the various measures of céntr'al tendency ? Expiain their significance in research ?Vv ,

What is linear programming ? What are its appligations ?

‘What do you understand by-ethics in research ?

What is Chi-square testing ? Where and how is it used ?

60. _“What do you mean by data analysis ? Mention some techniques used for data analysis.

Show how a computer network can be représent_ed mathematically. :
What do you mean by complexity of an algorithm ? S I . N
Describe breadth-first search and depth-first search algorithms. |

Mention a few applications of Machine Learning.

(10 x 5 = 50 marks)







