Total No. of Questions: 8] SEAT No. :
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[5869]-290

S.E. (Infor mation Technology)
SORTWAREENGINEERING
(2019 Ratbern) (Semester - 1 V) (214454)

Time: 2%2Hoursg| [Max. Marks: 70

Instructions to the eandidates:
1) Answer Q¥or Q2 Q3 or Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams-mtst be drawn wherever necessary.
3) Figdresto theyight side indicate full marks.
4) Assume suitable data, if necessary.

Q1) @ WhatisSoftwareArchitecture? Explain Datacentéred and object oriented

architectural style of the system. [9]
b) .CExplain guidelines for componentievel design and principles for User
Interface design. [9]
OR
Q2) @ Whataredlementsof Designimedel ?WWhiat arethe elementsof architectural
design? Explain Design princCiples? [9]
b) Explainthefollowing fundamerital software design concepts: [9]
1)  Abstraction
i)  Architecture
i)  Patterns

Q3) @ What is Work Breakdown Structure? How is it related with, Scope

management and explain 8/80rule. [8]
b) Calculateactivity-expected timeand variancefor givenproblem.  [9]
Activity ID Optimistic Most Likely Pessmistic
Time(t) Time(t,) Time (tp)
Job 1 1 3 5
Job 2 2 g 9
Job 3 2 3 5
Job 4 5 8 10
Job 5 1 15 20
Job 6 2 5 8
Job 7 3 3 3
Job 8 2 4 6
OR

PT.O.



Q4) &)
b)

Q35) 8
b)

Q6) 8
b)

Q7) 8

b)

Q8) g

b)

What is COCOMO 11? What areas dees COCOMO |l address?  [9]

Explain Information domain values (any 4). [8]

Discuss Garvin'saght Quality Dimensions. [8]

List out 1SO9426 Quality Factors. [9]
OR

Enumerate sevien Principles of Testing. [9]

Hoew'Defects are managed? Explain. [8]

What is software SCM repository? Explaitpthe features of tool set

supporting SCM Repository. [9]

What is configuration identification inSCM? [9]
©R

What is Software Reuse?Explain benefits and Drawbacks of software

reuse. [9]

Write short note on : [9]

I)  Test Driven Development (TDD).

ii)  Collaboratiyze@devel opment.

VOOVQ
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PA-1250 [Total No. of Pages: 2
[5925]:273

S.E. (Infor mation Technology)
SORTWARE ENGINEERING
(2019 Paiter i), (Semester - 1 V) (214454)

Time: 2%2Hoursg| [Max. Marks: 70
Instructions to the Carididates:

1) AnswersQuestion1or 2, 30or4,50r6,7or 8.

2) Neat.diagfamsmust be drawn whenever necessary.

3) Figukesto theright indicate full marks.

4) Assume suitable data, if necessary.

Q1) @ ~What is Software Architecture? ExplaithData flow and Layered

architectural style of the system. [9]
b) What isfunctiona independence? Differentiate between coupling functional
Independence and Cohesioni Turictighal independence. [9]
OR
Q2) @ What arethe charactefigtics of-agood design? Explain Software Quality
Guidelines and Attributes of-software design. [9]
b) Explain design concepts; (9]
)  Pattern
i) Information Hiding
i) Modularity
Q3) @ Explan: [9]

)  4P'sof Project Management
i)  SoftwareProject Estimation

b) What is Decomposition Technique? Explain, Decomposition of Problem
and Decomposition of Process. [9]

OR

PT.O.



Q4) &)
b)

Q3) 8
b)

Q6) a)

b)

Q7) &
b)

Q8) a)
b)

Explain Boehm'sW°HH Principle. [9]
What is the difference between PERT & CPM, state their application.

What isthe importance of critical path in a project? [9]
Explaintypical Problemswith IT Cost Estimates. [4]
Explain McCall’s Quality Factors. [9]
DiscussGarvin'seight Quality Dimensions. [8]
OR
Explain Unit Testing?Which testing schemeis suitable te remove conflict
of interést? [9]
How'do you justify the statement “ quality isacaimplex and multifaceted
concept” . [8]
Explain any Four layers of SCM_processin detail. [8]
Explain CASE taxonomy. [9]
OR
Explainin brief risk mitigatian, monitoring and management. [9]
Write short note on: £8]
) JRA
i)  Kanban
> > >
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[5869]-289
S.E. (Information Technology)
COMPUTER GRAPHICS
(2019 Pattern) (Semester - 1V) (214453)
Time: 2%2Hoursg] [Max. Marks: 70

I nstructions to the gandidates.

1)
2)
3)
4)

Ql) a)

b)

Q2) &
b)

Q3) 8

b)

Answers O.1 or 2, Q.3 or Q.4, Q.50r Q.6, Q.7 or Q.8.
Neatsdiagrams:must be drawn whenever necessary.
Figuyes to the right side indicate full marks.

Assurne suitable data if necessary.

Expiain the basi ¢ transformation techniques in 3£-Graphics. [6]
Vv Scaling i) Rotation i) ~Frandation

Usethe Cohen-Sutherland a gorith@afor clipping window having clipping
window whose lower |eft point@&t{2,1), apper right point at (7,5) and line

points are (1,3) and (5,6). Firithitie intersection points. [6]
Explain thefollowing termiwith exarviple [6]
)  Windowing iy ~Clippihg i) Viewport

OR
Explain with diagram paialiel and perspective projection. [6]
Explain 3D Transformétion rotation about arbitrary axis. [6]

Using Sutherland‘iHodgeman method, Clip PolygomABCDE. against
window PQRS. The coordinators of polygon areA(80,200), B(220,120),
C(150, 100), D(100, 30), E(10, 120). Coordinates-ef theswindow are
P(200, 50), Q(50, 150), R(200,150), S(50, 50). [6]

What is segment? Explain different operati ors o segiment with exampl e.

[6]

Explain RGB, HSV and HL S color medéls. [6]
Explain with diagram Gourand shading algofithm in detail. [9]
OR

P.T.O.



Q4) &)
b)

Q3) 8
b)

Q6) a)

b)

Q7) &

b)

Q3) &)
b)

Explain the concept of segment tabléand display file.
Explain with diagram Phong shaditig algorithmin detail.

[6]
[6]

Define color gamut. Explain with diagram CIE Chromaticity Diagram.

Differentiate between Bezier curve and B-splinecurve.
Write a shortnete onditerpol ation and approximation.
Explain various types of animation languages.
OR
Explain Bezier curve. Listits properties.
Write short’notes on:
)  Kech curve
i1). &> Frame-by-frame A nimation techniques
What isfractal? Explain Hilbert curven deteil

What isthe different usage of-Viytual Reality? Explain in detail.
What is Haptics RenderingRipeline Modeling in Virtual Reality?
Differentiate HMD and CAV EinVirtual Redlity.

OR
Explain the Graphics Reridering Pipeline.
Explainthe applications of Virtual Reality systems.

Explain 3D positiqrytrackers.

[5869]-289 2
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[5925]5272
S.E. (Infor mation Technology)
COMPUTER GRAPHICS
(2019 RPatteri) (Semester - V) (214453)

Time: 2%2Hours) [Max. Marks: 70
Instructions to the candidates:

1) Answers: Q.1orQ2 Q30r Q4,Q50r Q.6 Q.70r Q.8.

2) Neat diagramsmust be drawn wherever necessary.

3) Figuresto theright side indicate full marks.

4) Assume Suitable data if necessary.

Q1) @ Explainwithdiagram Cohen Sutherland line clipping algorithm. [6]

b) cCompare homogeneous co-ordinate systenand normalized co-ordinate
system. [6]

c) Show that the Transformation. tmatrix-of reflection about line y=x is
equivalent to reflection refgtive to x-axis followed by anticlockwise
rotation of 90 degree. [6]

QR

Q2) & Whatistheconcept of+vani§tiing point in perspective projection? Explain
with diagram. (6]

b) Let ABCD be arectangle window with A(20,20), B(90,20), C(90,70),
D(20,70). Find the’region codes for the end points & use-Cohen
Sutherland line ¢lipping algorithm to clip the following HneQYQ2 with
Q1(10,10) and Q2(70,60). [6]

c) Explain3D reflection about XY, YZ, and XZ plane. [6]

Q3) @ What is Shading. Explain with diagram*€onstant intensity shading
method. [6]

b) ExplainCMY and HSV color models. [6]
c) Whatisasegment? How dowe createit? \Why do we need segments?5]

OR
PT.O.



Q4) &)
b)

Q35) 8

b)

Q6) a)

b)

Q7) 8
b)

Q3) &)
b)

Compare Gourand and Phong methad of shading. [6]

What is segment? Explain the coneept of segment table and display file.
[6]

Explain CIE chromaticity, diagram; also explain how RGB to CMY

conversion is dorie. [9]
Explain Kaechcurye and its application in detail. [6]
Write shigrt notes on [6]
) {Morphirng

ii) ~“Design of animation sequence

WhatisTractal? Explain Hilbert curvein detail. [6]

OR
Write short notes on [6]

i)  B-splinecurve

i)  Blending function of Bezler carye

What are the methods of. controlting animation? [6]
Explain various typés of ‘animation languages. [6]
Explainthephysical modeinginVirtua Redlity. [6]
Explain haptic feedback in Virtual Reality system. [6]

What isnavigation and manipulationinterfacesin viriud reality system? 5]

OR
Explainthe behavioral modeling inVirtual Reglity. [6]
What are sound displaysin Virtual Reality”, [6]
Explain Kinematic modeling in Virtual Reality. [9]
X X X
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S.E. (Infor matton Technology)
DATABASE MANAGEMENT SYSTEM
(2018 Pattern) (Semester - V)

Time: 2%2Hoursg| [Max. Marks: 70
Instructions to the carGidates:

1) Answer Q4 or Q.2,Q30r Q.4, Q.50r Q.6, Q.7 or Q.8.

2) Neat diagrams mist be drawn wherever necessary.

3) Figuresto thetight side indicate full marks.

4) Assume Suitable data if necessary.

5) Useof Scientific calculator is permitted.

Q1) @ Cansider following database: [6]
Student (Roll_no, Name, Addiess)
Subject (Sub_code, Sub_pame)
Marks (Roll_no, Sub_coOde, marks)
Writefollowing queriesindSOL:

)  Find average marks-Of each student, along with the Roll_no of
student of subject¢ode ‘' CE2412'.

i) Find how many studepts have failed in the subject “DBMS".
i) Construct suitable view on above schema.
b) Explain on delete cascade command with suitable example. [9]

c) What aredifferedtiypesof joisin SQL? Explain with sliteble éxample.[ 7]

OR
Q2) @ Explainwithsuitableexample SQL aggretageitnctions: [6]
b) Writethe syntax for following SQL commangs: [6]
) createtable i) atedtable
i) drop table V) insext
V) ddete vi) update

c) Writeand explain SQL function and pragedures with sample example.[6]

PT.O.



Q3) 8
b)

Q4) g

b)

Q5) 8
b)

Explainwith example M aterialized eval uation and pipelining [6]
Consider following relational taie. Find nontrivial and trivail functional
dependency. [9]
A B C
al bl Cl
al bl C2
aZ bl Cl
a2 bl C3
List the desitable properties of decompostion. Explain loss less join
with example. [6]
OR
Cahsider the following Book Relation. [9]

Book (Book _id, Title, Author, Pulsiisner, Year, Price)

Writerelational algebraexpressigndor thefollowing.

1)  Display all book title with authors and price.

i)  Display thetitles of bgok having price greater than 300.

i)  Display books pubiisn inlyear 2000.

Iv) Display all books/pubiished by ‘PHP with price greater then 300:

What are the measure ofquery cost? 7]
Define query processing. What are the steps involved in, query
processing? [9]
What is a deadlock? Explain deadlock recovery technigues. [6]

If weareto ensureatomicity, al thesitesinwhithatransaction T executed
must agree on the final outcome of the execLition T muyst either commit at
al gtes, or it must abort at all sites. Deseribe the-Two Phase Commit
Protocol used to ensure this property in-Gétal. [8]

How does the granularity of data items @ffect the performance of
concurrency control? What factors affecthe selection of granularity
size of dataitems? [4]

OR

[5869]-288 -



Q6) &)
b)

Q7) 8

b)

Q8) a

b)

Explain deadlock prevention and Recovery. [8]

[llustrate difference between:conflict serializable schedule and view
serializable schedual by an appropriate example. [6]

What are the types of erars that may cause atansactiontofail?  [4]

Explain 2-tiészand‘3-tier architecture with diagram for online Banking
Database system. [6]

Explai.any two parallel Database System Architecturein detail. [6]
Eflist thefAdvantages & Disadvantages of Replicatioh [5]
OR

What are different data fragmentation techniquesin distributed databases?
[6]
Write a short note on Centralizeg-and Distributed Database Systems.[6]

Explain need of partitioning techriquesiused in I/O parallelism. Explain
techniquesin detail. [9]
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Total No. of Questions : 8] SEAT No. :
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[5925]>271
S.E. (Information Technology)
DATABASE'"MANAGEMENT SYSTEM
(2019 Pattern)/ (Semester - 1V) (214452)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates:

1)
2)
3)
4)
5)

Q1) a)

b)

Amswer Q1.0rQ2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Nedal diagrams must be drawn wherever necessary.
Figuresito the right indicates full marks.

Assurvie suitable data, if necessary.

bse of scientific calculator is permitted.

What are different types of joins it SQL? Explain with suitable example.
[6]

Consider the following Rekations. 1t defines the schema of the database
application for a bank. /It"mandges the branches and customers of the
bank. Customers take ldansc(borrow money) or open accounts (deposit
money) at one or more braaches. 8]

Branch (B_No, B_name, B_city, asset), Customer (C_No,C_Naivie,
C_citystreet)

Loan(Loan_no, Biyname, amount), Account (Acd¢e_No,B- name,
Balance)

Borrower (C_No, Loan_No), Depositor (C_Nd, Acc_No)

Answer the following queries in SQL :

1) Find the names and address of customgss whoyhave a loan.

2) Find the total amount of balance @f/all thetaccounts

3) List all the customers who are barcowerns

4) Find all the accounts of “shivaji nagas™ branch of Pune city.

What is trigger? State and explain two, categories of Triggers. [4]
OR

PT.O.



Q2) a)
b)

03) a)

b)

04) a)
b)

05) a)
b)

06) a)

b)

c)

Explain with suitable example SQI{aggregate functions. [6]
Consider the following database, [6]
Doctor (Doctor_no, Doctor_name, Address, City).
Hospital (Hospital_noOName. Street, City).
Doc_Hosp (Dector”no, Hospital_no, Date).
Construct the following Queries in SQL.

1) Find gut #ll Doctors who have visited to Hospital in same city in
which_theyAdive.

2) Find“to which Hospital “Dr. Joshi” has visited.
3) _SLCountGip. of Doctors visited to “Shree Clinic” onslst March 2014.

What is-Cirsor? State and explain two categories of (Cursors and their
syntax; [6]

Define Database normalization. Explain any two normal form with

the suitable example. [8]
Why is query optimization impgrtant foy databases? [S]
Explain role of “Selection’7epetatien/in query processing. [4]
OR
State & Explain Armgtrong’s@xioms& its properties. [6]
Define Boyce Codd normaliform. How does it differ from 3NF? Why
is considered a stronger form of 3NF. 6]
What is query processing? Explain query processing steps with.neat
sketch. [S]
What is transaction? Explain ACID properties of ttansaction. [6]
What is deadlock? Explain how deadlock detection and. prevention is
done. [8]
What is the need of two phase locking protdcol? Explain. [4]
OR
What is Serializable schedule? Explain with suitable example the types
of serializable schedules. [6]

What is concurrency control? Explain gifme stamp based concurrency
control. [8]

Write short note on : Shadow paging’ [4]

[5925]-271 2



Q7) a) Differentiate between centralized andclient server architecture. [6]
b) State and explain key elements of,parallel database. [6]

¢) Explain Distributed database a@ﬁtecture with neat sketch. [S]

)
08) a) Explain the co&yt of speed up and scale up in case of parallel
databases. Oy’ [8]

b) Explain clq@ata@% in detail. Also expalin architecture along with
% 9]
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S.E. (Information Technology)
PROCESSORARCHITECTURE
(2015-Pattein) (Semester - IV)

Time : 2% Hours] [Max. Marks : 70

Instructions to the candidates:

D
2)
3)
4

01) a)

b)

02) a)

b)

Answer Q.Lar €©.2, 3.3 or Q.4, Q.5 or 0.6, Q.7 or Q.8.
Neat diagroms must-be drawn wherever necessary.
Figures'to the righi indicate full marks.
Assumd_suitable data, if necessary.

Discuss the steps in executing interrupts in PIC l&smicrocontroller. [7]

Explain PIR (Peripheral Interrupt.Request-Register) IPR (Peripheral

Interrupt Priority Register). [8]
Explain function of following LCDpins: [3]
i) RS
i) RW
i) EN

OR
Explain the interitipt structure of PIC18 along with IViT. [8]

Draw an interfacing diagram for 4x4 matrix~keyboard with PICISF

microcontroller and explain it. [6]
[lustrate the use of following bits of INTEON2 régister: (4]
i) INTEDGI

i) TMROIP

PTO.



03) a)

b)

04) a)

b)

05) a)

b)

06) a)

b)

c)

List the steps involved in programming PIC microcontroller in capture

mode. [6]

Explain RS232 standard with suitable diagram. [6]

Write short not&-on SPI protocol. [5]
OR

Write'the/stepsiinvolved in programming compare mode of CCP1 module
in PRCY8F45S. [6]

Write Ghort note on 12C bus. [6]

Distinguish between synchronous and;asynchronous serial
gommunication. [5]

Explain in detail the functions of ADCONO SFR of PIC18 microcontroller.
[7]

Draw and explain the ixtetrfacin@diagram of DACO0808 with PIC18FXXX.
[7]

Explain the significance,of ADC’s EOC and SOC signals. {4]
OR

Draw and explain the interfacing of LM34/LM35Wwith PTIC18FXX for
temperature measurement using on - chip ADE: [8]

A PIC 18 is connected to the 4MHz crystal oscillator. Calculate the
conversion time if we want to use oply . ADCS, bits of the ADCONO
register. [6]

List out the steps necessary for reading from EEPROM of PIC18  [4]

[5869]-287 2



Q7) a)

b)

08) a)

b)

Draw and explain ARM core dataf}ia/&model. [6]
O
What are the main features of @QM7 architecture? How it is different
from pure RISC processor? [6]
QO
o
Describe the %e f@ Rules of RISC philosophy? List the features
of RISC pr r aé@pted by ARM processor. [5]
&
& o
©
QO L
Dr d ain the ARM family core architecture. > [6]
& ;
Why d'@(c)é ARM use CPSR? Explain the progran}ggtus register? 7]
V 5
P\/&v and explain programmers model of A]&& processor. (4]
o3 o?’ '
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S.E. (Infor matich Technology)
PROCESSORARCHITECTURE
(2019 Patter n)(Semester-1V) (214451)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1
2)

3)
4)

Ql) 8
b)

c)

Q2) &

b)

Q3) 8

b)

Q4) g

b)

Answer Q.NB. 3 'or @:No. 2, Q.No. 3 or Q.No. 4, Q.No. 5 or Q.No. 6, Q.No. 7 or
Q.No. 8.

Neat diagrams must be drawn wherever necessary.
Figures'te thefight indicate full marks.
Assume suitabbe data, if necessary.

Writeashort note on interrupt structure of PIC18.microcontroller. [7]
Justity the importance of Interrupt Control Register (INTCON) in

PLCA8F. [7]

EXplain RCIF and TXIF flag in pregramming serial communication

interrupt. [4]
QR

Draw aninterfacing diagram for-16X2 L CD with PIC18 F microcontroller

and explain itsworki gy [8]
Write the short note\an! [6]
) ISR
i)y IVT
Differentiate betweeftinterrupt and polling. [4]

Explain the working of compare mode of CCP Modie in PIC18F with

block diagram. [6]

Write short note on SPI protocol. [6]

Distinguish between synchronous amdasyrchronous serial

communication. [5]
OR

List the steps involved in programming Pl C\microcontroller in capture

mode. [6]
Write short note on 12C bus. [6]
Explain UART modulein PIC18F. [5]

PT.O.



Q35) 8
b)

Q6) &)
b)

Q7) 8
b)

Q8) &)
c)

Explainindetail thefunctionsof ADCON1 SFR of PIC18 microcontroller.

[7]
State thefeatures of RTC. Explarn function of following pinsof DS1306
[7]
) SERMODE
i) SDI
i)  SDO
Find the valuefor theADCONO register if we want FOSC/8, Channel O,
and ADON on. [4]

OR

Draw and'explain theinterfacing diagram of DA CO0808 with PIC18FXXX.
[8]

Assuming that R=5 Q and Iref=2 mA for DACG808, calculate Vout for

théfollowing binary inputs: [6]

f)l,, 10011001 (99H)

i) 11001000 (C8H)

i) 10001000 (88H)

Explain in detail the functidns of feltowing flags related to onboard

ADC of PIC18 microcontreler. [4]
) GO/DONE

i) ADON

Describe the ARM bBus techinol ogy. [6]
Compare the ARM7, ARM9 and ARM 11 processors. 16]
Discuss the different exceptionsin ARM processor. (9]

OR

Explain CPSR register of ARM. [6]
Write significance of special registers R13, R14 antHR15 inARMY7. [6]
Write short note on ARM7 processor modes. [5]

& B OB
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S.E. (Computer/Inforination Technology)
ENGINEERINGMATHEMATICS - 111
(2019 Pattern ) (Semester -1V)

Time : 2 2Hours] [Max. Marks : 70
Instructions to the candidatés:

1) Q.1is compulsery.

2) Attempt Q2,jor Q.3,,04 or Q5, Q6 or Q7, Q8 or Q9.

3) Neat diggriyyns musy be drawn wherever necessary.

4) Figurésita the right indicate full marks.

5) Use'of electrgnic pocket calculator is allowed.

6) Assunte syitable data, if necessary.

Q1) Write the correct option for the following multiple choice questions.

a)

b)

For a given set of bivariate data,.2.=)2, y=-- 3. The regression coefficient
of x on y is —0.11. By using the r€gression equation of x on y , the most

probable value of x when y=0)is : [2]
) 0.57 i) 0.87
) 0.77 v) 1.77

If Probability density function f{x) of a continuous random variable x:s
defined by

1
—,—2<%xx2
S(x)=
0,otherwise
then P(x < 1) 1S ) (2]
1 {7 ¥
1) 1 i) >
1 Rk
111) 3 iv) 4

PTO.



c) Lagrange’s polynomial through the godints

x |0 |1 |2

y |4 o6

is given by . [2]
) y=5x3x+4 i) y=>5x+3x+4

i) y=5x>9x+4 iv) y=x>9x+4

d) Usiag GGauss-elimination method, the solution of system of equations

)c+l +lz—11—5 —22—32 —Qz—3 i 2
7RSI TR B 121

e) The first four central“mioments;of a distribution are 0,16,—64 and 162.

The coefficient of Kurtosis, {3, is : [1]
) 1.20 i) 0.6328
i) 1 iv) 0.3286

f)  Iff(x) is continuous on [a,b] and f{a)f(b)<O0. then tofind a Foot of f{x)=0,

initial approximation x, by bisection method is [1]
a-b i} ACIRIAL)

) x = iy A =5

L 2 +b ) P _a- b

i) %= 2 Mo a+b

[5869] - 286 2



Q2) a)

b)

03) a)

b)

04) a)

b)

If marks scored by five students in stafistics test of 100 marks, are given
in following table. [5]

Student 1 2 R fox 4 5

Marks(/100)x|46 | 34 /52 | 78 | 65

Find standard déviation‘and arithmetic mean ¥ .

Fit a law of th€)torm, y=ap+b by least square method for the data, [5]

)% 1004 126¢ 140 | 160 | 180 | 200

v 0.9 i 1.2 1.4 1.6 1.7

Iffthetwodines of regression are 9x+y—A=0 and 4x+y=}t and the means
of X & ¢ dre 2 & —3 respectively. Find values of A,ji and correlation
coefficient between x & y. [5]

OR

The first four moments of a distributior abeut 5 are 2,20,40 and 50. Find
first four moments about mean, @nd’f3,.6: [5]

Fit a parabola y=ax? + bx +"¢, by msing least square method to the
following data, \ [S]

X 0 1 2 3

y |2 | 2 4 8

Calculate the coefficientof'Correlation from the following informatiot,

n=10, 2x=40, 2x*=190/ 2»*=200, 2.xy=150, >y=40. [5]

Bag 1 contains 2 'white and 3 red balls. Bag 2 contding4 white and 5 red
balls. One ball is drawn randomly from bag 1. and is placed in bag2.
Later, one ball is drawn randomly from bag2. Find theprobability that it
1s red. [5]

The expected number of matches those #ili'be won by India in a series
of five one day matches between Indiaand England is three. If the
probability of India’s win in each matchfemains the same and the results
of all the five matches are independent of gaoh other, find the probability
that India wins the series, using Binomial\distribution. Assume that each
match ends with a result. [5]
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05) a)

b)

06) a)

b)

The lifetime of an article has a normabdistribution with mean 400 hours
and standard deviation 50 hours. Find the expected number of articles
out of 2,000 whose lifetime Lies between 335 hours to 465 hours.
(Given : Z=1.3,A=0.4032) [5]

OR

Find the expeeted value of the number of heads obtained when three fair
coins arg tossed.Simultaneously. [5]

On gn‘average, 180 cars per hour pass a specified point on a particular
rodd.~Using Poisson distribution, find the probability,;that at least two
cars’pass the point in any one minute. [5]

Theproportions of blood types O,A,B and AB in:the general population
of@country are known to be in the ratio 49:38:9:4 respectively. A research
team observed the frequencies of the blood, types as 88,80,22 and 10
respectively in a community of that country. Test the hypothesis at 5%
level of significance that the preportions for this community are in
accordance with the gdneral (population of that country.

(Given:y* =7.815) [5]

Find the root of the\equatiof x*+2x*—x—1=0, lying in the interval [0,1]
using the bisection method'at the end of fifth iteration. [5]

Find a real root of the-giation x*+2x—5=0 by applying Newton-Rajphson
method at the end pififth iteration. [5]

Solve by Gauss-Seidel method, the system of equdtions:

20x, +x, 2x,= 17

3x, +20x, —x, = 18

2x, — 3x, + 20x, =25 [5]

OR
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Q7) a) Solve by Gauss elimination methoq,gtl}e system of equations:
vV

4

2x1 +x, tx, = 10

3x1 + 2x2 +3x3 =18 N
Np)

x, +4x, + 9x, =18)\, A 5]

b) Solve byJ ac@ ite&én method, the system of equations:
f{}/

4x1+2x NIQ

S

X, T Of, 3_\@
D [5]

S
X, b 81220
é(/ & X

c) Usegéﬁa-Falsi method to find a real root of thi€ equation e*—4x=0
0

corr three decimal places. é"(§ [5]
@ >,V
S &
08) a) Using Newton’s forward intqgg/batig@formula, find y at x=8 from the
following data. (\9
X 0 5 1 15\Q§ 20 25
LSS
y 7 | 1 (ﬁf/ %‘i\g 2% | 32 151
——l Qg,
1 d (O. 0\
b) Evaluate jz—x q'>’ é@
0 X +1 %,
- &
. N O
bc‘?rd Q (\/
using Simpson’s —  rule. (Take #=0.2) Q éb [5]
3 5 o
S
dy N\
c) Use Euler’s method, to solve ——=x+, = 160
dx \N\
L7 P
Tabulate values of y for x=0 to x=0.3 CTgke I;g@ 1) [5]
v
OR ©
V
&.
v
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09) a) Use Runge-Kutta method of 4 orqgato solve
A%

4

dy : S
= yA)=2 atx=1.2 w1%’?’=0.2. [S]
N

Np)
b) Using Modiﬁe@r’s.a&?fhod, find y(0.2),
QO &

d v
given @2 ;\/@/y(o) =2 Take h=0.2 (Two iterations only) [5]

©
N
c) Ufcn,t ev«@ s backward difference formula, find th%value of /155
2o
v

fr he@lﬂowing data
CO‘\/ &G
X %‘{\7 150 152 154 15:?'
O;Q,s& 12.247 | 12.329 %\ 12,490 [5]
4 Cb.'/
)
> &
oty
O 8
& P .
O & 7
('\/ ’
o é\/\o
Oo@z O3 3 &
™ &Y
v
3 oY 4
> &
> S
Y &
& ¢
$5
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Time: 2%2Hours] [Max. Marks: 70
| nstructions to the Candidaies:

1)
2)
3)
4)
5)
6)

Q.148 compdisory.

Attemipt Q2-or Q3, Q4 or Q5, Q6 or Q7, Q8 or Q9.
Neat diagiams must be drawn wherever necessary.
Figures to the right indicate full marks.

Useof electronic pocket calculator is allowed.
Assume suitable data, if necessary.

Q1) Writethe correct option for the follow!ng muitiple choice questions :

)

y:123

x:159

Theleast squarefit gf*theformx = ay + bto the above datais :
[2]

ad x=2y-5

b) x=4y+4

C) x=4dy+1

d x=4y-3

For two eventsA and B, P(A):E,P(B):g and R(AN B):%, then

the events A and B are : [2]
ad mutualy exclusive and independent

b) not mutually exclusive and not independent

c) independent, but not mutually exclosive

d) mutually exclusive, but not indefyendent

PT.O.



i)  Using Gauss elimination method, the solution of system of equations

X+4y—z=-5, y+:—532:§and—13y—|—22:19 IS [2]
a) X—E y—_g' Z_%
71’ s 71
VI« P ol S Y
) Xy IS 81~ 148
117 81 148
C) X= - = — =

D - IZ_
71 Y 71 71

d &x=1Ly=22=0

X 0 1 !
Iv) ‘¥ Lagrange's polynomial passes-through y 1 2 then f yax =
0

[2]

2
9 3

3
b) >

1
C)E
d 3

V) If X xy=2638, x=14, y=17, n=10, then Coy{x, Y .
[1]
a 258
b) 239
c) 205
d) 242
[5925]-260 2



Vi)

If X, X, are two initia approximatians to the root of f(x) = 0, by secant
method the next approximation X,\is given by [1]

9 %=l

) 5o
W
oo i

Q2) & Thefirst four moments of a.qistributien about 4 are —1.4, 17, —30 and
108. Obtain the first four centra motrients and coefficient of skewness
& kurtosis. [9]
b) Fitalinear curve of the fypey{= ax + b, to following data, [9]
X 10 15 20 25 30
y 0.75 0935 11 1.2 1.3
c) Findthe correlatiom coefficient for the following date; [9]
Population density 200 | 500 | 400 | /B0 | 800
Deathrate 12 18 16 21 10
OR
Q3) @ Findcoefficient of variability for follawing data, [9]
C.l. 0-10 | 10-20 | 20-30 | 30-4@>| 40-50 | 50-60 | 60-70
Fregq. )| 4 7 8 12 25 18 10
[5925]-260 3



b)

Q4) &)

b)

[5925]-260

Fit alinear curvey = ax + b, by leasP'square method to the data, [5]

X 100 | 120 | 140 |=160 | 180 | 200

y 09 | 11 | ¥2/| 14 | 16 | 17

The regressiadn eduations are 8x — 10y + 66 = 0 and 40x — 18y = 214,
The valueef variance of xis9. Find [9]

) themeanvaluesof xandy
i) ,thegarrelation x andy and

i) . theé standard deviation of y

Three factoriesA, B and C producg lightbul bs. 20%, 50% and 30% of
thebulbsare availableinthe market by factoriesA, B and C respectively.
Among these, 2%, 1% ard’3% ofthe bulbs produced by factoriesA, B
and C are defective. A.bulb is:selected at random in the market and
found to be defective.)Findthe probability that this bulb was produced
by factory B. [§]

On an average, 20%of the computersin afirm are virusinfected, 1f 10
computers are chosen at random from thisfirm, find.thejrobability that

at least one computer isvirusinfected, using Binemial distrioution. [5]

The height of a student in a school follows.a nermal-distribution with
mean 190 cm and variance 80 cm?. Amongttie 1,000 students from the

school, how many are expected to havedeight‘@sove 200 cm? [9]
(Given:z=1.118, A = 0.3686)

OR



Q5) 3

b)

Q6) &)

b)

[5925]-260

A dieistampered in such a way thet the probability of observing an
even number is twice as likely td' observe an odd number. Find the

expected value of the upper most face obtained after rolling the die.[5]

The number of paduystrial injuries per working week in afactory isknown
to follow a Pgisson distiibution with mean 0.5. Find the probability that
during apartjcul af Week, at least two accidentswill take place. [9]

A peacultivating experiment was performed. 219 round yellow peas, 81
round grean peas, 61 wrinkled yellow peas and 31 withkled green peas
were nated. Theory predicts that these phenotypes should be obtained
intheratios 9:3:3:1. Test the compatibility of thedatawith theory, using
5% level of significance. (Given: 2, = 7.815) [5]

Obtain the root of the eqéation x*<4x — 9 = 0 that lies between 2 and 3

by Newton-Raphson/method correct to four decimal places. [9]

Solve 2x — cosx — 3 '=/0 by using the method of successivée

approximations correct of three decimal places. (9]
Solve by Gauss=Seidel method, the system of equatioris : [9]
2X, + X, +6x,=9

8x1+3x2+2x3=13
x1+5x2+x3=7

OR



Q7) &

b)

Q3) a

b)

[5925]-260

Solve by Gauss elimination method;the system of equations : [9]
45 + X, + X, =4

X +4X,—2X, =4

3X, + 2X, — e b

Solve by Jasgbi'siteration method, the system of equations : [9]
20X, Fo— 26 = 17

3X, #20%,— X, = —18

2x, 8%, + 20x, = 25

Find areal root of the equation x® — 2x — 5 =.0 by the method of false
position at the end of fifth iteratian) [9]

Using Newton's backward tiifference formula, find y at x = 4.5 for the
following data. [9]

X 1 2 3 4 S
y 347 | 692 | 11:25| 16.75 | 22.94

,
Use Simpson's 3/8%tule, to estimate f f (x)dx from the felfowing
1

data. [5]
x | 1| 2 | 3| 4| 5 |n@& o7
f) | 81| 75 | 80 | 8 | 7@ )70 60

Use Euler's method to solve % = x* #4,/y(0}=1. Tabulate values of
X

yforx=0tox=0.3. (Takeh=0.1) [9]
OR



Q9) a

b)

Use Runge-Kutta method of 4"order to solve Y _y- X y(0)=1
dx y+Xx

ax=0.2withh=0.2. [5]

Using modified Euler's method, find y(1.1). Given % =2+ .xy, y(1)=1.
X

Takeh=0.1. (Twyterétionsonly) [5]

Determingthevaueof Y = v151, using Newton'sforward differenceformula,

from thefollowingdata. [5]
X 150 152 14 156

=X |12.247 | 12.329 | 12.410 | 12.490

Ooon
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