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Choose the correct option for following questions. All the Questions are

Qt. compulsory and carry equal marks
I 8086 supports software Interrupts

Option Ay {2
Option B3: 64K
Option 256
Onption 1: 8

2. In 8086 size of pre fetch queue is
Option A: | 6 Byte
Option B: 4 Byte
Ontion C: 4 Bit
Option DD | 2 Byte

3. The instruction that unconditionally transfers the control of execution to the
specified address is
Option A: JMP
Option B: IRET
Option C: RET
Option 1 CALL
4 [n PUSH instruction, after cach execution of the instruction, the stack pointer is

Option A:

incremented by 1

Option B:

decremented by 1

Option C:

incremented by 2

Option D:

decremented by 2

5. stores the bits required to mask the IR lines of 8259
Option A: [ ISR
Option B: | IMR
Option C: | IRR
Option [ PR

6. The bus is available when the DMA controller receives the signat
Option A: HRQ
Option B: HLDA
Option C: DACK
Option 2; | INTA

7.

Which control registers of 80386 are associated with paging mechanism?

Option A:

CRO, CR2, CR3

Option B!

CR1, CR2, CR3

Option C:

CRO, CR1 CR2
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Option 1

CRO, CR1 CR2,CR3

8. How many flags are active in flag register of 803867
OptienA; |9
Option B: 12
Option C: 13
Option D: | 10

9. What lead to the development of MESI and MEI protocol ?
Option A: Cache size
Option B: | Cache Coherency

Option C:

Bus snooping

Option .

Number of caches

10,

Hyperthreading uses the concept of

Option A

Simultaneous multithreading

Opiion B:

Distributed decoding

Option

Multiple switching

Option D:

Pipelining

Q2

Solve any Two Questions out of Three 10 marks each

Explain and draw [VT? Differentiate between hardware and software
interrupts?

Lixplain descriptors and paging mechanism in protected mode of 803386 ?

Explain the Initialization command words (1CWs) and Qperational command
words{(CGCWs) of the 8259 PIC,

Q3

Solve any Two Questions out of Three 10 marks each

Write an 8086 assembly language program to print the flag registers

Design 8086 microprocessor based system working in minimum rmode
with the following specifications.

|} 8086 microprocessor working at 8 MHz.

[} 16 KB EPROM using 8K devices,

Clearly show memory map with address range. Draw a neat schematic.

Explain protection mechanism of 80386 with diagram.
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Explain following relational algebra operators with example

a) Select: o b) Project: 1 ¢} Union: W -d) Rename - ¢) Natural join

Q3

Solve any Two Questions out olelrée 19 marks each

Book (book_id, title,author, cost) -
Store (store 1o, city, state, inventory_val)
Stock (store 1o, book 'id,quantity)

(,OHSldLI' dbOVC rolduonal schema and foxmulaic SQL queries for the following:

A . '.(1)M0d1fy thc cosl oi DBMS books hy 10% .
| (ii)Find the author of the books wh1ch are available in Mumbai store
| (iii)Find the title of the most cxp{.nslvo book
.| (iv)Find the total qucmtuy of books in cach store
.1 (v) Add a new record in Book
S (Assame vaiucs as pCi requircment)
B Whythere is need of normalization? Explain INF,2NF,3NF and BCNF with examples.
S '“f'fDemgn an'EE R schema for a BANK database.
Each bank c,an have multiple b:dnchcs and each branch can have multiple accounts
| and loans. Bank keeps the track of different types of Accounts (Saving_aacount,
C Checking_account), Loans (Car_loans,Home_loans,...}) , each account’s Transaction

.| (deposit wﬂhdrawal check,..) and each loan’s Payments; both of these include the
_amouni daie and hmc

e -"itdte any asaumptmm you make about the additional requirement clearly.

' Solve any Two Questions out of Three 10 marks each

What is Deadlock and explain deadlock handling in DBMS with Example.
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A schedule has transactions T1, T2, T3 has giveg‘;ﬁlg;e_im}"; get

Ti T2 . "j‘:"l-‘_S’ﬁ-j"‘-ﬁ"
READ(X) RN R

READ(Z)

READ(Z)

WRITE(X)

TTWRITECYY 0
B READ(Y) | R
WRITE(Z)
WRITL(Y)

a) What is conflict and view. scrlalmabihty‘? C i BEVE

b) Draw a Precedence ,g,raph?
¢) Is schedule conﬂlct gcuahzablc or not‘?

d) Fmd cquwalcnt--sendl schedulc?

Deseribe ACID propcriles w1th cxamplcs and draw etate transumn diagram of
transaction. .~

4.
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Q4 Solve any Two Questions out of Three 10 marks each

A Draw and explain timing diagram of memory read and memory
write operation in minimum mode.

B Explain Pentium 4 Net burst micro architecture and write a note on
hyperthreading

C Explain Infeper and IFfoating-Point Pipeline of Pentium,
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Time: 2 hour 30 minutes
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Choose the correct option for following questlons All the Questions are'

Q1.
(20 Marks) | compulsory and carry equal marks :
1 is the class of decision problems that can be solved by non-.
deterministic polynomial algorithms. ‘ : T e LG
Option A: | NP R T e ke e S 2 I
Option B: P B ST i N N Y e SN
Option C: Hard >
Option D: Complete '
2. Following data structure is used to implement LIFO Branch and _B-‘dudd Strategy
Option A: Priority Queue S R ol ‘_1:‘;:‘
Option B: array ot N TR
Option C: stack

Option D:

Linked list

For the given elements 6.4 11 17 2 24 14 using qulck sort, what is the sequence

3.
after f' rst phase assummg the plvot as the first element"
Option A: 246 171124 14

Option B:

2461117 1424 "

Option C:

4261712414

Option\p'{.,

246 11‘ 7 24 14; .. G

AT Tt ay

Whlch of the follc)wmg is correct for branch and bound technique?

i Itis BFS generauon of problem states
i o Itis DFS generation of problem states
: ‘iji._r tis D-ssearch

AT D bn";;‘\‘:

iny i

' -Option; B

_Unly ii

J Optioh:C:

Only ii and iii _

[ OptonD: " Only T, and iii

" | Consider the given graph.
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Option A; 24
Option B: 23
Option C: 15
Optien Dt 19
6. Bellman Ford algerithm is used to {md out Smglc source’ shortesﬁ path {Qr -
negative edge weights. Bellman Ford digonthm uses whloh of the fo!lowmg
strategy?
Option A: | Greedy method
Option B: | Dynamic Programming o
Option C: Backtracking ‘
Option D: Divide and Congquer
7. The optimal solution for 4-queen problem is -
Option B: (1,3,2,4) .
Option C: (3,1.2.4) o
Option D = (2,4)']‘33)
QConsndcl thp followmg code smppel

-'BOundmg_, functlon(k 1) {

'm;(,:i k1)
. {‘ ‘ 1f((x[1]“‘””1) or (Abs(x[ ]-1) ==abs(j-k))) return false;

Y retum uuc }

’The ab()\fa codc mprescnl&, the bounding function for which of the following

‘algorithm?.

o 'Optién:A: '

What is the weight of the minimum spanning, tree using the Kruskal’s aigo,r'ithm‘?,‘ [ S

Subset sum p:oblem using backtracking
..-'Op‘ti(?l‘i—B} - n-queens usmg backtracking
it OPUOHC | Graph coloﬂmD using backtracking
- __.*‘()"p'tijo'n_«I)‘::: ’ "bubsa qum using branch and bound
o 9 What do you mean by chromatic number?
“Option A:__| The mipimum mumber of colors needed to color all the vertices optimally in a Graph

2 (Page
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Coloring problem

Option B:

The maximum number of colors needed to color all the chce opl‘ na[ly n- RSy
Coloring problem RREE .

Option C:

The number of colors using which the edges of gnaph haw beu} coiored Il a (naph
Coloring Problem . SR

QOption D

The individual cotors with which we color the vu“tlce‘; of a (Jraph ina Giaph Colmmg o
Preblem : sy

10. Which string matching algorithm uses a Prefix ]“able“’
Option A; Naive String Matching Algorithm
Option B: Boyer Moore String Matching Algorithm

Option C:

Knuth Morris Pratt Algorithm

Option D

Rabin Karp Algorithm

Q2. Solve any Four cutof Six Sl 08 marks cach
A Write and Explain "bih_ary'_é‘;ear(':h algorii_hm;'.' '
B Write a short note ofi job s’e,q'ue'ncin:g with deadline
Determiné the LCS of the following sequences:
C X: {A B, C, B, D, A, B}. '
Y: (B,D, CLABA) |
D | Selve the sum of subsets problem fm the fo]lowmg =4, m=15, w={3,5,6,7)
I | Give the algorithm for the N- Quecn pmb]em and give any two solutions to
! the 8-Queen’s problem
E xpldm and apply Naive string, ‘matching on following strings
F bumg? COMPANION
‘ ‘Hrng PANI o
Q3 S‘(‘)l?eiany TWO*ngsgio_ns out'()f Three 10 marks each
(20 Marks) R L
e Wute algoulhm for greedy knapsack and Obtain the soiutlon to following
A R ‘knapsaok p:ob[un where n=7,m=15 (pl,p2...p7y = (10,5,15,7,6,18 3,
R FwlLw2, W) = (2,3, 8,7,1.4, 1.
: l*xplam DIJkstra s Single source shortest path algorithm. Explain how
: .'j'.B" - | itis different from Bellman Ford algorithm. Explain 15-puzzle problem
;usmg LC scawh technique.
o - |- Rewrite and Compare Rabin Karp and Knuth Morris Pratt Algorithms
T -.'(":ve the p‘;eudo code for the KMP String Matching Algorithm.

R S ‘Solve any Twa Questions out of Three 10 marks each
| (20 Marks)
R A Write algorithm for quick sort and sort the following elements
L e [40,11,4,72,17,2,49]
B Write multistage graph algorithm and solve following example.

3tPage
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Write algorithm for (/1 knapsack pmb]c,m using dynamlo S

programming .Also solve the following example.

Ned, M=21 (DlapZ,p’i,M) ----- (2 5.8, 1)(w1 w2 w3 w4)~(1o_',.1 569)

6AAGARA4NIALAGCRAB000E1337C5DRCTHE
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University of Mumbai
Examination First Half 2022 under chister

Program: _BE CW ENGINEERING %<
Curricu uin Séheme: Rev2019 (C schema
Examination: SE Semester ‘\.w;’ ‘

Course Code: _CSC 401 and Course Name: ___
Time: 2 hour 30 minutes

Q1.
compulsory and carry equal marks
L. If X is a Poisson variate and P(X T)===P(X#2) ,,thpn B(Xz);ls Lo
Option A: | | ; e 8,
Option B:
Option C:
Option D:

oo iln

2.

Option A:
Option B:
Option C:
Option D:

3.

Option A: 4
Option B:.|"
Option.C
OptEQIl/JD,‘

=1/2

ng 0. Time %hi"f’tmg property of z-transform, if X(z) is the z-transform of
@h@. ﬁ the z-transform of x(n-k)?

{3 ML

;\
"‘ Mt
vy

an+1 — bn+1

a+b

1|Page
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Option B: a®tl 4 pntt
a—h

Option C:
an+1 - bn+1

a—b

Option D: a4 pntl
@t b

£

!

the mean and variance of the dlstrlbution

7. If a random variable X follows Poisson dlstrcb,gtiqh W‘f‘h

Option A: | mean = 1, variance = 1

Option B: | mean = 1, variance = ~1

Option C: | mean = 1, variance = 2

Option D: | mean = 1, varignee = —2

8. In normal distribution

Option A: | Mean = Median = Mode

Option B: | Mean < Median < Mod

Option C: | Mean> Median > Modé .

Option D: | Mean # Median # Mbd

9.

Option A:

Option B: | Bounded soiutloq ,

Option C: | Feasible solution.:

Option D: Infeasxibltﬁféﬁiﬁt—i?f

5 marks each

-1 -2 0

;génvélues of 441 and eigenvector of A% —

~6|, find the eigenvalues of A. Also find

_ rEvaIuate f;”(x2 — [y)dz along the path (i) x* = y (ii)y=x

Find (2" cos(3k + 2)) .k > 0

The following table gives the number of accidents in a city during a
week, Find whether the accidents are uniformiy distributed over a week

(Day _ [Sun |Mon |Tue |Wed | Thu | Fri | Sat ] Total |

889E42146FATCTRIBESDB15625R436DF
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No. of
accidents

13 15 9

11

12

Maximise
Subject to

Solve by Simplex Method

?:—”7x1+5x2

- 2.762 —6

4X1 + 3x2 < 12

Xy, Xy 2 0

Maximise

Solve the following NLPP

Subject to

2= -2,
2%y F XL S

5 marks each

5 figw that the following matrix is diagonalizable. Also find

6 - 2

“the diagonal form and a diagonalizing matrix |-2 3 w1

_}_E/valuatc f.

y {Zz
theorem.

=3 (z2+1)%)

4z%+1

dz, C:lzl=

L2 -1 3

4 using Cauchy’s residue

Find the inverse z-transforms of

F(Z)= {zw};z-—Z); iz|>2

889EAZI46FATCTBIBESDR15625B436DF
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If the heights of 500 students is normally distribq;ed-wj}h migan o8
inches and standard deviation 4 inches, estimate.‘tﬂhp‘_’nﬁr;illg
having heights (i) greater than 72 inches et

D
(ii) less than 62 inches (iii) between 65 and 71" inichies
Using Simplex method

B
Using Lagrange’s multiglier .

2
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Time: 3 hours

University of Mumbai
Examinations Summer 2022

Program Computer Engmeermg

Subject paper Code: 40524

Course Name: Operatmg System

("P codr - QB.

T ’\.. i \,\?

Choose the correct option . for followmg questlons. All the Question's'are

2. compulsory and carry equal mafks el
1. When a computatmnal speed and resource shanng is requlretf and 1rnp1¢mented
through various full computer systems m a network tht OS should be choscn'?

Option A: | Real-time OS : gt : ; : :
Option B: | Distributed OS A
Option C: | Embedded OS
Option D: | Batch OS

2. Core of operating system is
Option A: | Shell .-~ '
Option B: Kerncl -ﬁ RS T
Option C: Gammands :
Option D: i

Tl - Deégree ofmultmmgrﬂmzm ng is characteristic of

s L_g’[‘erm Schedyler

: “| Short Term Scheduler

- Meélum Tegm Scheduler

) ispélq_iﬁm" A

ot

’I'he smxanon where more than one processes access and update the same data
oucu;reiltly and the result depends on the sequence of execution in which it takes
‘place is known as

Cnt;cal section

1] Page
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Option B: | Deadlock
Option C: | Non-critical section
Option 121 | Race condition
c -
Which algonithm requires that the system must havc eome addmona
information available about resources? TR o
Option A: | Deadlock prevention
Option B: | Deadlock recovery N
Option C: | Deadlock avordance
Option D: | Deadlock allocation
7. Which Page replacement algorithm ‘;uﬁus ﬁom Belady § Anomaly‘? CEITETTI
Option A: | LRU - e
Option B: | FIFO
Option C: | Optimal
Option D: | None of the Above
8. Which tcchnlque g+ uscd 10 ovelwme c,xtcmai fragmcntatmn when Dynamic
Partitioning is us(,d durmg thc proccsa to memory: allocatmn" ‘
Option A: | Polling - - -
Option B: | Page fault
Option C: | Context sw1tch

Option B

Compactmn

Which’ on'o is 1101'd file attributes? - -

9.
Option A: | Time, date, and user 1dent1ﬁcauon
Option B: | Name -
Option C: | Truncate - :
Option D: .| Protection or Permi‘slsion S
S n algorithm_, the disk head moves from one end to the other,
| servicing requests along the way, when the head reaches the other end, it
- | unmediately returns to the beginning of the disk without servicing any requests
.| on the return trip.
. "..Optlon A{;:,} LOOK SE e
: 'OPhon BC\,-?" C'LOOK S
7 Optlon C ‘ 7‘
T onionD SCANT T
Q2 /1 Solve any Four out of Six 5 marks each

-] Describe microkernel operating system structure.

: B T What is the need of thread? Describe any four advantages of multithreading
o model.
C . How to solve busy waiting problem?

2 | Page
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. ..\: e
B n What is the producer consumer problem? Provide solutjon to pr_odu_cé? L
| consumer probiem using semaphores. T R
B 5 Give details of file organization types
F Give details of 10 Buffering techniques,

Solve any Twe Questions out of Three- - - 10 marks each - -

Consider the following set of processes,

Arrival | Priority -
Process | Burst Time Time e
P1 0 A ey
p? 1 S T DR
P3 2 -3 6 .
P4 3 5 10
A P5 4 1 A 3 .
PG 5 - P
P7 6 6 - | . .9
Note Higher number is having higher priority.
1. Draw Gantt chart for SIF-Preemptive Scheduling and Preemptive Priority
scheduling, o : Lo
2. Calculate average waiting time, average (urnaround time and average
response time for this scheduling algorithms. :
| Define Deadlock. Explajn the; necessary & sufficient conditions of deadlock,
B | Buggest techniques to avoid deadlock. . = . .7 :
Given five memory partition of 100 KB, 500 KB, 200 KB, 300 KB, and 600
- KB (in order), how would the first-fit, best-fit and worst-fit al gorithms place
C “processes of P1-212-KB, P2-417 KB, P3-112 KB and P4-426 KB (in order)?

. | Whiich algorithm makes the most efficient use of memory? Use fixed size
. Dynamic paititioning method. . -~ .

L "\‘

Solve any Two . 5 marks each

. -Draw and Explain five state process modol,

| Explain with the help of a diagram how tho system call will be generated?

| Explain the effect of page size on performance.

i ‘Solve any One 10 marks each

Describe Disk Scheduting algorithms with example

Explain File Allocation methods in detail.

3| Page
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(Choice Base Credit Grading System) (R- 19) (C Schemc)
Subject: Database Management Sybtcm

Max Marks 80' “

Choose the correct option for followmg questlons All the Questw’ s ar

Q1.
compulsory and carry equal marks: /
1. The capacity to alter the database schema at‘one level w1thout dffectmg any btlier leye.\ ist
termed as ; : G o, Wb gy 2
Option A: |Data Independence e s el e P PSS T
Option B:  |Data Mapping
Option C: |Data Isolation
Option D:  [Data Transformation
2 An attribute (say A) of entity set is caleulated from othex attrlbutb value (say B) “The attribute
A is called : . : ‘ ;
Option A: [Single valued
Option B:  [Multi valued
Option C:  (Composite
Option D:  Derived
3. Consider the followmg relatmns
Parts (pid,pnamc, color) g
PartCost (pxd Gost) R
What does the. followmg relatmnal algebra expressmn represent?
; Hpu] ((chlor— red’(PartS)) ] (ocoat21000(PartCOSt)))
Option A:i Fmd the prd of all parts whosc c@lor is red
Option B: ' |Find the pld of all parts whose color is red or cost 2 1000.
Option C: [Find the pid of all parts whose color is red but not cost 2 1000.
Option D: . Fmd the pld ef all parts whose color is red and cost 2 1000 .
2o T et BE and E2 be two entmes inan E R diagram with one multi-valued attribute in E1, R1 and
= COR2 are: ‘two relauonshlps bethen E1 and E2, where R1 is one-to-many and R2 is many-|
to-many, R1 ‘and R2 do not have any attributes of their own, What is the minimum number
5% i of tableb rcquired to replesent this situation in the relational model.
. Option A:. |2
- | -Option B: i
>l Option C: B.°
‘|- Option D 5
P A Consxder e inemuctor table:
- ‘TINSTRUCTOR (instr_id, name, dept name, salary).
linsert a new instructor ‘I-101', named "PMJ’, with 50,000 salary for department]
Nl i A "COMP'. Identify the appropriate SQL statement.
Option A: INSERT INTO TABLE INSTRUCTOR VALUES (-101',PMJ','COMP", 10,00,000)
Option B: |NSERT INTO INSTRUCTOR ('1-101',PMJ’,COMP", 50,000)

| Option C:

TINSERT INTO INSTRUCTOR VALUES ('1-101', "PMJ, ‘COMP’, 50,000)
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Option D: INSERT INTO TABLE INSTRUCTOR table instr_id, name, dept name, saiary) VALUES ( Qo
101", '"PMJ’, ‘'COMP', 50,000) _ .

\.,

6. Let R= (A, B, C, D, E, F) be a relation with the fo]lowmg dcpendcncms B—>CF C~‘>F R
EC->D, A->B. Wh:ch of the following is a c:md:date key for R B N e .
Option A; [C
Option B: B -
Option C: A
. OptionD: B
7. Identify the incorrect statement. o _
Option A:  3NF doesn't bave transitive depc,ndc,ncms N R T

Option B: [Composite attributes are not allowed in INF :
Option C: |In 2NF, there should not be any Full functmnal dcpcndcnucs '
Option Dt In BONF, trivial FD are allowed ' '

8. HT1,T2 arc two transactions. and 11 12 arg two msiructl(ms ot Tl and 'I 2 ruspeciwcly
k then 11 and 12 are conflicting mquuctmns if o
Option A: [They operate on the different data item

Option B: They belong to différcnt transactions,
Option C: |At Least one of them is a write operation
Option D: At Least one of them is a i‘ead'opcralion

9. Choose the coirect option :
Option A |Every Conflict serializable schedule is also View ser 1a11z,¢tblc
Option B:  [Every View %ualimbl{, sehedule is also conﬂlct scridlizablc
Option C: Bothaandb ~ .~ : : |
Option D: |Every ‘;mal bchcduic has same confhct dnd view cquwalent schedule

1. . "_thn a tmnsac,uon i8 abmted due to ant kmd of failure,which instruction should be .
o »r‘{."exacutcd to keep. ddtabasc in consmenl statc |
Option Az - iCommit. - : ‘

Option B> (Rollback .~~~ = - S B
Option € - Savcpomt A RS w

-~ Option D _,Checkpomt LS |

QZ -‘Solve any Two. Questmns out of Threc 10 marks each
Shml note-on Data Indcpendcncc Define DBA Discuss roll and responsibilities of

DBA.
: Convcrt followmg E-R dlagx am to relational schema and equivalent schema diagram
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