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Instrocti Candidate

Write your Roll No. on the top immediately on receipt
of this question paper.

Question No. 1 is compulsory in Section - A,

Atlempl any five questions from Section — B.

Parts of the question must be attempted together.

SECTION - A

{a] Wriic down three characteristics of relations (hat
make 1t different from regular tables and files.
(3]

P.T.O



1104 A

{b) Write and drow the symbols used in Entity
Relationship disgram for following : {4)

(i) To relate two entity-types

{iiy To represent multi-valued attribute
{ili} To represent derived attribute

{iv) To represent weak entity type

(c} A STUDENT table has following twe attributes
RollNo and Cowrse. Write un SQL statement to
insert @ new attiibute Grade to the STUDENT
table, (2)

(d) Explain the different types of user-friendly
interfices and list the types of users who typically
use each? (3

(e} What 15 & trangaction? List any {wu properties of
a transaction, {2}

() For the given table, write dawn its degree,
cardinality and identify two candidate keys. (4)
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dcheme R(ABC.D E) wi
iy VO DLE) with FDa
1A=B, B=C, ACD, AC—BC}. Identify

il i
ew functional dependency using rransitivity and

an existing functional de
pendency whi
Bugmentstion rule, i
(2

{h} Given a relational

(i) What do you mean by Data Independence and

how it is usedul in datsbise gystem? [}
SECTION - B

(a) Who are parametric end wsers? What

3 k
Iranzactions do they yge? L

i4)

(b} Given the relational sehema R{AB.CDEF,

and the following set R

of functional d ependentiey,

(&)

({A.B} = (C}, (B,D}
i (B, {EFF}, (A.D
i) = {1}, (H} = g} e

{i} Derive the primary key for R,

(i) What normal form is the relation R in?g

PT.0,
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1A= B. BC > DE, AD - GH).
List all possible super koys of the give

2 tmm mﬁw schema about
0 answer the given questions -

EMWLMM Ssn, Bdate, Addre
Salary, ‘SuperSsn, Dno) :

nﬁn”mm{bmm X : v
MgrStartDate) % AT

7. (a) Draw three tier architecture supported by DBMS.
aﬁung explain each level. Wht is the need of
iping between two levels? (4)

(b) Discuss insertion, deletion and modification

mwﬂmwmmlm
(6}

Dm% mm“, e e l 1)
Relationship) N wing set of requirements for »
N . W (10)
Write the following QL querics : 1 _ ihase
O G alt Vi Smpbisen of fter S + A university has many depariments.
percent rise; . Each Wx has multiple instructor; one among.
i Y m
(i) Retrieve the birthdaie and g i of e ok &ghﬁd#f th!! dwm
employee whose name is Pr!nﬁh' I,'ﬁw II « An instructor belongs to only onc department.
(i) Retrieve ail employees in depurtmient § whose + Each department offers multiple courses, each of
salary is between 50,000 "## iﬁ:ﬁm {inelusive), which is taught by a single instructar,

(iv) Retrieve the names of all employees who do not
e T

A student may enrol for many courses offered by
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Instructions for Ca idat

[

Write your Roll No, on the top immediately on receipt
of this question paper.

Question 1 is compulsory

Answer any five questions out of remaining questions

(Q2-08).

Answer all parts of 4 question together

Answer the following ;

{a} What is data independence? Differentiate between
physical and logical data independence. 4}

P.T.O,
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(€) Defige the fnﬂnwing terms ¢ "
: (2)

(i} Metadaty
(i} Deriveg attribyge

() What
are :
Pecurrence lhc. Various reasonsg that |eyq
: OFNULL valyes in relatignes N
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3

What ia the highest normal form that the relation
Emp_prof satislies? Justify your answer.

{n) Write any four functionalities of DBMS. (4)

(b} Differentiate between the following ; (1]

{i1 Entity type and Entity set.
{ii} Centralized and Distributed DBMS.

(iii) Casual End user and Sophisticated end

UEET,

Cansider 8 MUSICAL COMPANY database in which
data i recorded about the music industry. The data

requirements are as follows (1)

(i) Ench musician has an SSN, a name, an sddress
and o phane number,
(i) Each instrument that is used in the songs has a

name and u musical key,

{iti} Each album that is recorded on the company
label has a title, a copyright date, a format and

an album identifier.

(iv) Each song recorded at the company has 4 title

and un authar.

P.T.O.
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(v} Each musician may play severy)
several muogiciss

instruments ang
may play a given imstrumens,

(vi] One or more MUSICIAN perform each song and 5

musician may perform in a number of SONEa.

(vii) Each album has exacii

4515 producer, A sy
albums.

¥ one musician who il 13
Eidn may produce several

Design an ER diagram for the ‘above specifications

Consider the following schemg ahout Suppiier - pare
database, Primary key s underlined, {1y

Part (Purtno, Partmame, Color, Weiphy
Praject (Ping, Fifnante, Cigy

press each of the following
queries ;

(i) Find the Project number ol all the Projects using
the pirts that are supplied by Segplier ‘517,

5

l “ Retrieve HJFPI]-H nami !Bl !upp!lt!! w o Hnu-p[j X
i

part "B, b

i i number
i} For each part supplied, retrieve the pa i
e and total quantity supplied for that parl.

‘pPa’ and increase
{iv} Change the color of part *PAT 10 red

its welght by 7.

n 5
rt c 1] in the elation fl’}ﬂ"-
"l':l Insert & new le: Lo the Fek F [}

. W dﬂ
i Dtsﬂrlbﬂ Lt 4] three schemia prehiteciure Wh
L ]

L] }
we ||ﬂ3d mappangs betwezn schemi 1:\'&15- “

3 (63
{b) Consider the following sehema

Sailors (Sailor id, Sname, Rating, Age)
i
Boats (Boat id, Buame, Color)

Reserves(Sailor_id, Boat id. Date)

Write the ollowin ue 1 !‘EI.& (el gkl {mebrn:
g q 18 1 1 1o v Th
F h have
‘} ind the names Df 53[1“ -] who
1

i have
1} i the RAMES ﬂf ﬁli.lh:llﬁ hio h
[li Find h g W v

; boat.
reserved o red or & yellow b
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vests 4 Patient_no - Paticnt_
. (8) Consider the st | ST y =
a0d the Books gome " STHOUMmENt in courges Appt_dtAppt_time —» Dentist_na, Dentist_Name
= Hehioorss: (s Patient_no — Dentist_Name
Decompose the above relation 1o 3 NF. State the

(b) Cansider the following Table 1. @

¥
3"

L
T
3

F.

7 Which of the following functional dcpsuﬂmr
o ) Congigey the relarice: s onstraints do not hold in the Table 1.
S —vame, Patjeng oo Wi A .4
Surgery No) wigh the follos -n:.';;"m_ﬂmh _I-ﬁ_ =
Patios s APPLAL, Appt timy i -
atient_Name tient_ng,




(i) BANK and BANK-BRANCH (1:N)
(i) BANK-BRANCH and LOAN (1 :N)

(iv) LOAN and CUSTOMER (M:N}

(v) ACCOUNT and CUSTOMER (M L NY

(h) How is EER model different from the ER model?
(2}

(500)
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structions [or didani

1, ‘Write your Roll No. on the top immediately on receipl
of this question paper.

b

SECTION A is compulsory.
Attempt any four guestions [rom SECTION B.

Parts of 4 question must be answered together

T

Marks are indicated against each gquestion.

SECTION A

1. (a) Give & suitable data type for the following
pttributes:; (1+1+1)

P.T.O.
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Draw an ER diagram which satisfies the following
rulos

(1) Each course has many students, but a student
can enroll in only one course.

(i} Each student can be taught by many faculty
members, and a Faculty can teach fRany
students:

(1) A faculty can be appointed for only one course
but each course can have many fadully metmbers
teaching i, (1)

(100)
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1 Lastructions for Candidates

1. Write your Roll No. on the top immediately on rececipl
of this guestion paper.

-3

Question No 1 is compulsory.
3.  Auempt any 5 of questions Nos, 2 10 9.

4 Pans of o question must be answered together.

1. (a) How many 236 words x 8 bits per word RAM
chips are needed 10 provide i mMemory capacity of
4096 words = 16 bits per word? 23

B. TG,
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Register A (before operation) 1010
Rug_i:ter B {logie operand) (R

4,

Show ihe contents of A using the contents of B
after performing the following opesations.

(i) Mask operation
{ii} Selective Complement ()
A=) Design a 4-bit combinational eirouit decrementer

using fous full-adder cireuit, Explain its. working,
(6]

(k) Simplify the given Boolean function using four-
variahle maps. [Sum of the Products {30P) form.]

F{A,B. C, D) = £(0,2,4,5.6.7,8,10,13.15),  [4)
(4) An instruction is stored i location 300 with its
address field st location 301. The address: field
has the value 400. A processor register R1 containg

the number 200, Evaluate the affective address if
the addressing mode of the instruction s

(1 immediate

(1i] relative

(iit) index with B1 as the index register. (6}

thy Explain the concept of Dircer Memory Access
using block disgram? How does DMA transfer
take place? (4)

3. (a) What-are the difTerent types of instruction formats?

Given the following nstructions (in hexadecimal),
identify the category 1o which each of thése
helong.

(i} FEOD
(i) TR0 {6)

(b} Desiggn u 358 decoder using 2x4 decoders, Explain
I8 working, 1)

6. (0} Write a program 1o evaluate the arithmetic
Elatemant |

X o= [A+B) *(C+D)
using zero address and one address instructions.

]

(b) What is hardwired control unit? Explain its working
with o suitable disgram. 4)

P.T.O.
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7. {a) List phases of the instruction c¢ycle. Draw
flowehart of the instraction cycle, (6}

(h) How can an effective address be determined using
direct and indirect address instructions? How many
references to memory arc needed for each type
of instruction to bring the opeérand into a processar
register? (4}

§. (a) The content aof AC in the basic computer is
hexadecimal B67TS and the initial value of E is'1.
Determine the contents of AC, PC, AR and IR in
hexadecimal after the excculion of CMA
instruction (7200). The initial value of PC is
hexadecimal 072, (6}

(b} What is the differcnce between isalated 1O and
memaory-mapped /07 What arc the advantages
and disadvantages of each? (4)

g, (a) Write short notes on the following —
{i) BSA and BUN

{ii} Types of ROM (i)

(b) Explain the working of a 4-tp-1 MUX with a
suitable diagram. (4}

(1200}
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Instructions for Candidates

1 Write your Roll No, on the top immediately on receipt
of this guestion paper.

I

All questions are compulsory from Section A
1 Please attempt any four guestions from Section B.

4, Part of a gquestion must be answered together.

SECTION - A

. (&) Briefly explain the terms plain text, cipher texi
and key. {3

P.T.Q
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(b) Differentiate between auwthorization and
authentication. i3

(¢) Explain substitution eipher using a suitable
example. (3)

{d) Describe encryption and decryption. Explain the
variows techiiques used by eryptanalysts 1o crack
the encryptod message. (1

(e} What are the characteristics of p good security
policy? (3

(1) Explain cyber lorensies with suitable examples.
[4)

(g) Explain C.[.A trind. Describe the varlous

technigues to secure a system. (4}

th} Differentiate between symmetric and asymmetric
key encryplion. 4)

(1) Deseribe internal and exiernal threat, (4)

i} What arc the mujor threats 1o email? Deseribe
the various technigues to securs an email,
{4}

1877 3

]

SECTION - B

() Describe at least two ways of breaking a Caesar
cipher on an Enghsh-language message. Encrypt
the message “CORONA PANDEMIC IS NOT
OVER NOW?™ using Caesar cipher with key size
i 15}

(b) Encrypt the messape "CORONA PANDEMIC
I5 NOT OVER NOW" using the Rail fence
technigue by using 2 rails, (5)

(a} What do you mean by cyber-attacks? Esiplain
Denial of Service anil Man-In-the-Middle attack
in detail, (5)

(b} Describe the characleristics of strong password.
Briefly explain any two attacks related to password
security. {5}

{a) What do you mean by Intrugion Detection System?
Give types of IDS. %)

(b} What is the difference between digital signature
aid electronic signature? Explain the working of
digitat signature, (5}

{a) What do you undersiand by Hackers? Give 1hé
kat categaries of hackérs, (5}

PT.O
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f.

(b} Describe any five digital Indin initiatives. {5}

{a) What is firewall? Explain any three different lypes
of firewalls. (5)

(b} What do you mean hy risk muanagement? Explain
the three strategies for dealing with the risk.
(5)

{a) Deseribe threat with Tl:ﬁ]_:r.f::i.:l 1o computing system.
Explain different kinds of threats, (5]

{b} Differentiate between yvulnerability and threal.
What are the punishments under section b, Bk,
668 of IT [(Amendments) ACT 20087 (5]

jal Dﬁs:rih: the sections 65, 66F and 72 of TT
(Amendments) ACT 2008, Explsin the penal
provisions for the same. (6}
ih] Write short note on the following (any four)
{i} Logic bomb
(it} Worms
{11 Trojan horse
{iv) Trap door
(v) Virds (4)

(500)
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1. Write your Roll No. on the top immediately on receipt
of this question paper.
2. Question No. 1 is compulsory

. Attempt any three guestions from Q. No. 2 to Q.
Mo, T,

1, (o) What is data hiding? Explain how it is achieved in
O+ (2}

(o) Write a function called power that takes 1wo

parameters: o double value m and an nt value p,
caleulates n raised (o power p (n") and returns
the result as a double value. (2]

R
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(¢} Consider the vlmiuc ofa =8 h = 2. ¢ =6 and
:ﬂ;ﬂii::at will be the value of & for cach of the

(i} x =8 + 44g
(i) x = {e/2) o 10;

{iii) x = E.'rh'ﬂ-'hi'

() x 4= g 4 b

(2)
() What is the output of the follawing ;
int x, y=1g0;
¥ ={16ky 7 y+5; Yt
COuELLIR="2<x g  ym <y
Also convert the code uping un if-glse stitemen.
)

{e) Write a function, istower, which takes single

character (s letter) as ap argument and returns o

L if thee fetter is lowercase, ora 0ifir is upperoase

(2)

- A i i
point on the two-dimensional plane can be

Fepresented by two numbers: an X coordinate and a ¥

A

»

1467 3

‘goordinate. For example, (4, 3) represents a poanl in

n 2-D plane.

Write u program that declares o ¢lass called Point to
maode]l 4 point in 2-D plane.

The class. comprizses of the following :

I. Two privete datn members to store the x and p
coordinates

2. A parameterised construetor for setting the values
for the datn members

1. Function shewPoint 1o display the values of the x
and ¥ coordinates of the poimt

4, Function addPoimt which accepts two Point objects
P7 and P2 and sdds P1 into P2 (the sum of iwo
points can be defined as o new point whose x
coordinate 15 the sum of the x coordinates of the
two points, and whose y coordinate is the sum of
the ¥ coordinates)

In the main function, code for the following

1. Define three poinis inside maini), and have the
uger mput values to two of them, use the
parameterised constructor for the same

P.T.O,
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{a) Justify whether or not the statemsnt 1 will
initialize atl the data members for object obl with

the values given in the function 1,

{b) Mention all the member funetions which are
uccessible by object ob? declured in the main ()
function. Give reason,

(e} Mention all the memher functions which ore
accessible by object ob3 declared in the main ()
function. Give regsan,

Write & menu-driven program that allows the user 1o
input, ingide the main(), the marks for 3 students in
8 2D integer array (marks) where ench row contains
marks of 3 subjects for cach student. The menu should
have two options- to caleulate tote]l marks of each
student and to calculate average marks in each
subject. Display the output to the user depending on
the option chosen.

Write o function called teialMarks which tukes as

inpul the array marks and returns 2 1D array after
caleulsting total marks in three subjects of each
student.

Each entry: of the 1D array sorresponds to the total
marks of esch student in three subjects;

-

§

1467 i

Write another function, ave Marks, that takes as input
the array marks and returns o |0 Brray thal starey
the average marks in each subject. '{i+;|_+2].

Write a program that reads the text from the user and
creates o text file “Fileaxt™. Write 5 funetion name
countVowels(} 1o count the number af vowels present
in the file, The output of the function should be as
shown in the example below,

Example;
If the contents of the file sre:

A abfect is o unit that hax harh date and the
Juretions thar aperate on that datg

The finction cotint Fawelsf) shouly display;

Number of vowels i file are 26 {5)

{a} Write a recursive function that 1akes n oas an

argument and generates the following series.

Far n'= 7, the output shauld look like

b4 21625 36 49 {3}

PT.0
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(6) Give the outpuit of the following :

4 flost a = 12.25, b = 12.025;
SR e .
*ﬁ out<<” a and b are egual "y
S out<en & and b are not equal®s

=R

44)  void test (int ey]
yeri
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. Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
\ af this question paper.

2. The paper has two sections: All questions in *Section
A' are compulsory,

3. Attempt anv five questions from ‘Section B*. Parts
of a question must be answered together,

SECTION A
1. {a) Explain MAN in computer network with example,
(2)

(b) Name the layer of the O8] model responsible for
the Tollowing

P.T.0
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(b} Specify the characteristics of the SMTE

[ 1000)

¥
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Instructions for Candidates

1 Write your Roll No. on the top immedisiely on receipt
of this question paper.

2, Question no. 1 is compulsory.

i1, Atempt any 3 quesiions from Question no. 1 (o
1.

1. (&) Name the softwares required to create a PHP

based web application. {2}

PO
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{t} Consider the value of 3x = 12, $y = 4, §z =4 and
£a = 2. What will be the value of $a for each of
the following? (Show step by step execution of
ench statement)

(i) 5n = Sz /5y * Sx | $y;
«(ii) $a += $x + Sy; (2}

(c) Define the terms ‘class’ and ‘inheritance’ w.r.t.
PHP objects. (2)

{d) Write a PHP code scgment to find a string into
another string using two variants (i) case sensitive
(ii) case inzensitive {4}

Write the output of the following PHP code segment !

(5}
<Iphp

Sstr = 'one,two,three, four’;
print_rfexploda, Satr, 1))
print "<be>";

Scars = array(’1723,101,33, 'ZZ, 'aa);

1434 3

3.

gart{$Scars, SORT _NUMERIC);
echo "<br>";
$a = "Original”;

$my_array = array("a" => "Cat", "b" => "Dog", "¢" =
"Horse");

entract(Smy_array);

echo "$a = Sa; §b = Sb; §c = 3¢

“echo "<hr>"}

Sutr = addslashes{"What docs "yolo™ mean™);
ccho($str)

echo "<br=",

() Explain the difference between INCLUDE and
REQUIRE directives in FHF. (3]

PO,
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(b} Write a PHP program that would print the
information (name, yesr of joining, salary, address)
of an employee by creating s class named

‘Employee’. The output should be as follows ;

MName Yeur of joining Address

Robert 1994 64C-WallsStreet

)

4.  Whatis the difference between "=" and "=>" operators
in PHP? Write a PHP code segment to perform the
fallowing :

(i) Assign 5 elements to numeric array and

associafive array.,

{ii} Display the elements stored in part(i) using

foreach...as looping statement. (51

5. 'What is a regular expression? Write a PHP code
segment to explain the usage of the following regular

eXPTrEssions |

(1) ([a-zA-Z0O-0]%/

1434 5
(i} A very}*good/

(if) /bobs/ (5

6. Create an HTML FORM to read ROLLNO, NAME

and MARKS in 5 subjects from the user, Write a
PHP code to compute the PERCENTAGE and GRADE
using user defined functions. The criteria for assigning

GRADE is as follows : (5
PERCENTAGE GRADE

>=80 A

>=60 and <80 B

==4) and <60 ¢

<Al FAIL

7. Write the PHP code segment for the following (making

your own assumptions for database name, 1able name,

username and password) ;

(i} Connect to MYSQL from PHP (Connecting to

database server) (R

P.T.O:
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(ii} Create a table containing EMPLOYEE ID fand

EMPLOYEE NAME {1}

(i) Insert 2 records in the table created In pangiiy

(1)
(v} Fetch all the records from the tahle and display

them in the tabular form, {2}

(600)



