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Y T PREFACE
It gives us great pleasure to present the book ‘Artificial Intelligence and Machine Learning’ for the students of
Third Year (TE) Degree Course in Mechanical Engineering of Savitribai Phule Pune University, This book Is strictly as per
the New Revised Credit System Syllabus 2019 Pattern with effect from the Academic Year June 2021,
As per New Revised Examination Scheme which has been implemented from this academic year,
In-Semester assessment carries 30 marks over first two units and End-Semester Examination carries 70 marks on
the remaining units 3, 4, 5 and 6.
The Theory Course will have 2 Credits,
In this book, all the basic concepts are explained In simplified manner. Subject matter is presented more in a
conceptual manner than mathematical, as required by the new examination system. It i our cbjective 1o keep the
presentation systematic and clear through explanatory notes and figures.
Main feature of this book is, Complete Coverage of the New Credit System Syllabus with solved Examples,
Exercises and Model Question Papers of In Sem. and End Sem. Exams,
Also we have given Multiple Choice Questions at the end of book.
We are sure that this book will cater to all needs of the students for this subject.
We take this opportunity to express our sincere thanks to Shei. Dineshbhad Furia, Shri. Jignesh Furia, Mrs. Nirali Verma,
Mrs. Deepali Lachake (Co-ordinator), and entire team of Nirali Prakashan who really have taken keen interest and untiring
efforts in publishing this volume.
We wish to make a special mention of the valuable contribution made by Late Shd M.P. Munde during the Jast two
decades In reaching out to students, parents and teachers which eventually made Nirall Prakashan, a brand of trust and
quality In technical books. Without his perseverance and zeal, successive editions would not have been possible.
The advice and suggestions of our esteemed readers, to improve the text, are most welcome and will be highly
appreciated.
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PREFACE

The importance of Computer Alded Engineering Is well known in varlous engineering
fickts. Overwhelming response to our books on various subjects Inspired us to write this
pook. The book is structured to cover the key aspects of the subject Computer Alded
Engineering.

The book uses plain, lucld language to explain fundamentals of this subject. The book
provides logical method of explaining various complicated concepts and stepwise methods
1o explain the important topics. Each chapter is well supported with necessary illustrations,
practical examples and solved problems. All the chapters in the book are arranged in a
proper sequence that permits each topic to build upon earller studies. All care has been
raken 1o make students comfortable in understanding the basic concepts of the subject.

Representative questions have been added at the end of each Chapter 10 help the
students in plcking important peints from that Chapter.

The book not only covers the entire scope of the subject but explains the philosophy of
the subject. This makes the understanding of this subject more clear and makes it more
interesting. The book will be very useful not only to the students but also to the subject
reachers. The students have 1o omit nothing and possibly have to cover nothing more.

We wish to express our profound thanks to all those who helped in making this book a

reality. Much needed moral support and encouragement Is provided on numerous
occasions by our whole family. We wish to thank the Publisher and the entire team of

Technical Publications who have taken immense pain to get this book in ime with quality

printing.
Any suggestion for the improvement of the book will be acknowledged and well

appreciated.

Authers
Anng Geal
S5,
Shatkh iAbard
Ashish K. Pawar
(Jayashet 0, Chopade

Dedicatad to God and Family Members
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SYLLABUS

Computer Aided Engineering - (302050)

Credits Examination Scheme
Theory i In-Semester 30 Marks
Practical 1 End-Semester 70 Marks
Practical S0 Marks

Unit1  Elemental Properties
Introduction to Computer Aided Engineering (CAE), Use of CAE in Product development, Discretization
meihods - Finite Element Method (FEM), Finite Difference Method (FDM) and Finite Volume Bathod

{FVM), CAE Tools - Flt-ptu-umr. Solver and Post-Processor.
Element Shapes - 1D, 2D and 3D elements, Nodal Unknowns and ficld variables, Coordinate Systems,

Shape Functions- linear, quadmtic and cubic, Convergence Requirements of Shape Functions, Derivation
of Polynomial Shape Functions using coordinate systems for Bar, Beam, Triangular, and rectangular
elements, (Chapter - 1)

Unit2  Meshing Techniques

Discretization of a Structure, 1D, 2D and 3D element Meshing, Element selection criteria, Refining Mesh,
Effect of mesh density in critical region, Use of Symmetry.

Element Quality Criterion : Jacobian, Aspect ratio, Warpage, Minimum and Maximum angles, Average
clement size, Minimum Length, skewness, Tetra Collapse etc., Higher Order Element vs Mesh Refinement,
Geometry Associate Mesh, Mesh quality, Bolted and welded joints representation, Mesh independent test.

{Chapter - 1)
Unit3 1D Finite Element Analysis
Consistent Unit System, Introduction to approaches used in Finite Element Analysis ( FEA) su-:]: as direct

approach and energy approach.
Bar and Truss Element - Element stiffness matrix, Assembling stiffness Equation, Load vector, stress and

reaction forces caleulations. ;
Temperature effect on Bar Element - Calculation due to uniform temperafure change, Stress and reaction

forces calculations, (Chapter - 3)

Unit4 2D Finite Element Analysis
Plane Stress-Strain, axi-symmetric problems in 2D elasticity.

{ivh
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Constant Strain Triangle (CST) - Element Stiffiess matrix, Assembling stiffness equation, Load vector,
giress and reaction forces caleulations,

Past Processing Techniques - Check and validate accuracy of results, Avernge and Un-average stresses,
and special tricks for Post Processing. Interpretation of results and design modifications, CAE reports.
(Chapter = 4)

Unit5  Non-Linear and Dynamic Analysis

Non-Linear Analysis : Introduction to Nonlinear Problems, Comparison of Linear and Nonlinear analysis.
Types of Nonlinearities, Stress-strain measures for Nonlinear analysis, Analysis of Geometric, Material
Nonlineanity, Solution Techniques for Nonlinear analysis, Newion Raphson Method, Essential steps in
wonlinear analysis.

Pynamic Analysis : Introduction to Dynamic Analysis, Comparison of Static and Dynamic analysis, Time
domain and frequency domnin, Types of loading, Simple Harmonic motion, Free vibration, Boundary
conditions of free vibration, Solution. (Chapter - 5)

Unit6  Applications of Computer Aided Engineering

Computational Fluid Dynamics (CFD) : Introduction, Three dimensions of Fluid Dynamics, Equilibrium
Equation for a fluid, Conservation form of Fluid flow equation, Integral form of the Conservation Laws.
Injection moulding of Plastics : Simplification of Mould Geometry for FEA, Matenial Model for Mould
FEA, Boundary Conditions for Mould FEA, Loading of Mould in FEA, Results Analysis.

Simulation for Manufacturing Processes like Casting and Sheet Metal Applications : Introduction and
workflow of Casting Simulation Software and Sheet Metal Applications.

Durability Analysis : Durability, Reliability and Fatigue, FEA bases fatigue, analysis viz : Stress-Life
approach (5-N method) and Strain-Life approach (E-N method).

Crash Analysis : Introduction, Explicit time integration schemes, implicit integration schemes.

Noise Vibration and Harshness (NVH) Analysis : NVH Concepts, Terminology, FEA for structural

Dynamics, FEA for Acoustics. (Chapter - 6)
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we are glad and excited to announce that the First Edition of this book received an overwhelming response
rom the engineering student community, compelling us to release its Second Edition within a very short

This thoroughly revised Second Edition has been updated with additional matter, many solved problems,
including solutions to all University Examination Problems and Mumerous Exercises for practice,

special care has been taken to maintain high degree of accuracy in the theory and numericals throughout
the book. .

\We take this opportunity to express our sincere thanks to Dineshbhai Furia of Nirali Prakashan, a reputed
pioneer in the publication field. Our special thanks to Jignesh Furia for their effective cooperation and great
care in bringing out this revised edition. We also appreciate the efforts of M. P. Munde and the entire staff of
Engineering Books Deptt. of Nirali Prakashan namely Mrs. Deepali Lachake (Co-ordinator) for bringing this
hook to the students in a timely manner,

We sincerely hope that this "Second Edition" will also be warmly received by all concerned as in the past.

Valuzble suggestions from our esteemed readers to improve the book are most welcome and highly
appreciated.

Authors
Pune
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It gives us great pleasure in presenting this book on “Basic Electronics Engineering the Students Fi
Year Degree Courses in Engineering. This book is strictly written According to Choice Based Credip g
Syllabus of Savitribai Phule Pune University revised in 2019,

In Choice Based Credit System, Two Examinations will be conducted. The First In-Semester Examinatj,,
of 30 Marks will be based on first two units. L.e. Unit I & II and the End-Semester Examination of 70 Miag,

will be based on remaining four units. i.e. Unit III, IV, V and VI. Both of this Examinations will be descriptiy,
type.

The Theory Course will have 3 Credits.

The subject matter in the book is presented in a lucid, fluent and comprehensive manner from examinatipn
point of view. lllustrative Figures, Exercise and Various types of Solved Examples have been added as per the nesd
Also University Questions for Practice are given at the end of each

unit. Also we have given Medel Questian
Papers for practice at the end of book.

We take this opportunity to BxXpress our sincere thanks to Shr. Dineshbhai

Furia, Shri, Jignesh Fura
Mrs. Nirali Verma and shri. M. P. Munde and

entire team of Mirali Prakashan namely Mrs. Deepali Lachaks
(Co-ordinator) who really have taken keen Interest and untiring efforts in publishing this text,

Finally, we express our gratitude to our

family members for their cantinuoys support and encouragement
thanks to all,
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PREFACE

It gives us great pleasure to present the book "Solid Mechanics” for the students of Second Year Degree Course in
Mechanical Engineenng of the Savitnibai Phule Pune University, This book is strictly as per the New Revised Credit System
Syllabus 2019 Pattern with effect from the Academic Year 2020-2021

In Choice Based Credit System, Two Examinations will be conducted. The First In-Semester Examination

of 30 Marks will be based on first two units, .. Unit I and I and the End-Semester Examination of 70 Marks
will be based on remaining four units. i.e. Unit III, IV, V and V1. Both of this Examinations will be descriptive

type.
The Theory Course will have 5 Credits.

The book is written such that sl the basic concepts sre explained in a mplified manner. It is presented in a more
concaptual manner rather than mathematical, s required by the new examination system. It Is our objective to keep the
presentation systematic, consistent, intensive and clear through explanatory notes and figures.

Main feature of this book is, Complete Coverage of the New Credit System Syllabus with large number of
Worked Sotved Examples, Exercises, Model Question Papers of In Sem. and End Sem. Exams.

We are sure that this book will cater to alf needs of students for this subject,

We also take this opportunity to express our sincere thanks to Shri. Dineshbhai Furia Shri. Jsignesh Furia,
Mrs. Nirall Verma and entire team of Nirali Prakashan, namely Mrs. Deepali Lachake (Co-ordinator), who really have taken
keen interest and untiring efforts in publishing this text

We would like to make a special mention of the valusble contribution made by late Shri MP, Munde In his continuous
efforts during the fast two decades, in making the text popular among students and teachers. Without his perseverance
and zeal, successive editions would not have been possible.

Theadvkemdmggesﬁomoloureﬂcmdnmwmcveﬁ\emtammonmmmdwﬂlbQNQNf

appreciated.
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| SYLLABUS

SAVITRIBAI PHULE PUNE UNIVERSITY

B. E. Civil (2019 Pattern) w. e. f. July 2022

Quantity Surveying, Contracts and Tenders (401012) |

Teaching Scheme Credits Examination Scheme
Lectures 3 Hrs.,/Week 03 In-Semester 30 Marks
End-Semester 70 Marks

PRE-REQUISITES :

* | Enowledge of building planning, roads and its structural components, construction materials

COURSE OBJECTIVES :

1. Impart knowledge to prepare approximate and detafled estimate of Civil Engineering works
2. Toteach concepis of tendering process, contract docurnent & Arbitration

. To draft detailed specification and work out rate analysis according to material, labor reguirements
r as per specified norms.

% Impart knowledge of valuation, depreciation to carry oul valuation of properties

COURSE OUTCOMES :

On successful completion of this course, the learner will be able to,

1.  Understond concept of estimates and prepare approximate estimate for various for Civil Engmeering

Waarks.

2 Describe tendering process, construction contracts, and aspects of Arhbitration and prepare tender

documents.

K} Prepare detailed estimate ef varfous items of wark by different methods and calculate quantiy of steal

from Bar bending schedule
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to prepare estimate for roais, culverts, and witer tonk (Elam

4 Apply englneering kerowefendige

storage tank)

Apply concepts of specification o draft brief specification, detailed specification and F“FW'I-‘ i
1.

rote-analysis report II..

i Evaluate depreciation and valuation of property on the basis of present condition, specifica -_T';r:'.'.

market trend.,

COURSE CONTENTS ©

Unit 1 - Introduction and Approximate Estimates

Definition of estimation, valuation, purpose, and data required for estimation, types, concept. o
wuork, different items of work of buildings, units and mode of measurement for different items
meazurement form and abstract form (Bill of Quantities). Administrative approval lnﬂ'
sanction, prime cost, provisional sum and provisional :
statement, work charge establishment; centage charges, | ¢
Methods of approximate estimate of Civil Engineering works: li
supply & sanitary works with numerical.

Unit 2 : Tenders, Contracts and Arbitration

Tenders : Definition, detailed tendering process and procedure, conditions regarding ea
security deposit, retention money, pre and post qualification of contractors, 3 bid, Zhld ]
and quantitative evaluation of tenders, comparative statement, pre-
dering, E-tendering. PWD procedure for &
istration as a contractor in PWD,

system, qualitative
acceptance/ rejection of tenders, BOT & Global Ten
worlks piecework, rate list and daily labor, introduction to reg

Contracts : definition, objectives & sssentials of a valid contract as per Indian Contract / : -!'
types of contracts, conditions of contract- defective work, subletting, etc. termination of co 2
lability period, liquidated damages, interim payment or running account bills, advance
cocured advance, final bill. Arbitration: In troduction to arbitrations as per Indian 7 rhitral
Conciliation Act (1996) - meaning and need of arbitration, qualities and powers of an arbitrator.

(06 Hous
Detailed estimates: factors to be considered while preparing detailed estimate, m-i‘.ﬂﬂﬁ . i_ ;
estimate-PWD and Centre line method, taking out quantities for load bearing .mﬂs-.,.-;_
structures as per S 1200, bill of quantities. Bar Bending Schedule: introduction to bar bendins ==
and its importance, preparing bar bending schedule for RCC members of building.

Unit 3 : Taking out quantities & Detailed estimate

I
Ve e g

’ ‘_i::'--
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Unit 4 : Estimates of other construction works (06 Hours)

Earthwaork | ; :
:“11‘]:-:]-1 .Il:.l:'ﬂ::l COnStruictiog, CLtimuate ol road Shighway works, estimate of steel roal truss
= YOl AR UL wWaktor tank i“-'h"i'-;l':"'l.t ators : )
e tank) (Refer Chapter 4)
Unit 5 : Specifications and Rate Anal
ysis (06 H
ours)

aginecring works ik
E'=.1:1 S ¢ Hlﬂi'-'-'}'lrh. POC, Masonry (stone & brick), RCC, Plastering, Nooring painting and
:::h " gt mrﬁ“’ll:-"ﬂ'- importance, factors alfecting rate of an Item of work, overheads, task-
L I :
“er et il hn:ﬂﬂ}'!-ls, rate anatysis for major ltems of elvil engineering works- like
carth nry-stone & brick, RCC structural elements, plastering flooring.

" (Refer Chapter 5)
Unit 6 : Valua
{06 Hours)

|uuud$::=: ;ﬂ?":r:ﬂh purpose, t}f!:ruuf property-real property and personal property, meaning of
price. r + Wctors affecting value, gross income, net income, outgoings, various forms of |
values. conoept o fm: hiold and lease hold property, depreciation, methods of calculating depreciation
nhw!u:::nm sinking fund, years purchase, annuity, Methods of valuation of land and building: rental
basis, direct comparison method, profit based method, development method, and rent fixation for
building. Methods of Valuation of land: belting method of land valuation and other methods.

(Refer Chapter &)
ooo |
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Fatimates lI--'I Hfﬂ

e ——

'm:mmwmdmmmmm#
g e
ok iflmiwnd iarns of sk of Inaldingn, omite ahd ide

b e weraend frob ditfeennd e of sk, SEREEBTEIL
trerny wrdl abAteard fovrm (00 of Chaemimien). Aderimstrstive
appiowal aeedl feehnical e Bon, RTe coM, Vo
s wrd prvnetsnanal quantiien, «ondingencies, rne ar
wad  staterient. wirk  charge  estatilishinenl,
chaetpen, comtants ol 550 Agprotnite estimute Me
| o apprasnate svtinate of ChAl Faginmasing works
biiding. roads, imigation, weter wiply & sanilany |

[ wath urmeiicl

1.4 b Fipiitiare ool Faklrmatim 1-.':.!
1.1.1 Tiuanlity Surveying 11
112 Pequrrments of ot Esthnator i1
1.3 ¥ aliatinm i1
13 Furpoee of fstimation 12
113 Sgnificance [Application | of the Course . 1-7
14 D1 ata Regpusres for Evtitnation 1.2
1% T rpe of Estimaters 13
16 Cancept of em of Works 15
1.7 ltesne of Wik of Bulldings 14
LR linms of Messurement 16
19 Mude of Measirmment of Bullding Works —.__1-6
1.4 Hules for Dedurtion 1.7
L Megsirement Form 7
L1 htrptrat Furm ¥
PI2 N of Quantities [ BOC)) 1-8
113 kAmursrative Approvl 18
iis Terheseal Sanction 1%
LIS Prime Com of B -
136 Provisions Comt of lhems : Mﬁ
M7 Contingencies — 140
T8 Mate Anstysis Ml
:I'I T I-l..ﬂ
i .
Wk Orge Establichment 11
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aiantity Surveying , Contracts ant Temlers
Chapler 3. Taking Oul Quantities and
Dheimitod Fatbivinle 01 o D=0

IPE-H'I Dutalled sstimates ; factors 1o lﬂmr'rlldﬂld
while prepating detailed estimate, metheods of detalled
estimate PWD  and  Cenire  line  mithod, taking ol
quantities for load braning and RCC frarnad structures oy
por 15 1200, bill of guantities. Rar Bending Schedule:
introduction to bar bending schedule and its Importance,
preparng bar bending schedule for RCC embers of

budding.

11 introduction e -1
v | Factors to by Contidored while Preparing
Ditailed Estimati 3-1
1.3 Diatailed Estimabe & 341
33.1 Miferent Methods of Taking Out Quantities ... 32
i4 Concept of Estimation of Load Bearing Structure
Public Workes Department [F.W.0.) Method
{Long wall / Short Wall Method) 3-3
3.5 Concept of Estimation of Load Bearing
structure {Centre Line Method 34
16 Detailed Estimate of R.C.C framed structures
ising 15 1200 3-25
141 Framid Structure 3-25
362  RCOC Framed Structure 3-27
3.7 Bar Bending Schedule 3-39
171 Caleulation of Quantity of Steels—. «3-39
Unit-4
Chapter 4 : Estimates of other Construction
Works 4-1 to 4-39

Syllabus : Earthwork for road construction, estimate of
road/highway works, estimate of steel roof truss, estimate
ol & culvert, water tank (elevated storage tank).

4.1 Estimite of Earthwark 41
+11 Introduction 4-1
14 Methods of Caleulsting Earthwork —.—. . 4-2

'EE
14
49

4.0
44

4

Calintarion of (usntithes of Barth
Lelierid '

Vit o Phpe Colmrt with g
el Walls

Pipe Cily
Hulrrulﬂl"
mmuumpu
Eistimate of an ALCC. Col
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It gives us greal pleasure io present the pack “Object Oriented Software and Web Enginssting ™ for i
students of Semester V1 Third Year (T.¥) B. Tech. Course Information Technology of Dr. Babasaleb
Ambedhar Technalogical University (DBATWY), Lonere, Dist. Raigad (Maharashira), Tha bock & strctly as
per the reew revised syllabus 2019-20 Pattern, efective from the Acsdemic Year July 2019-20

In M Rpvisad Syllabus, thene will Class Assessment (CA) 20 harks, Mid Sem. Exam, (M3£) 20 Marks and
End Sern. Exaen, (ESE) 60 Mans. End Sem, Exam. will be based on ol 5 units and each unit will carry 20 barks.

The Theory Cowrse will have 1 Credits.

The hadic obpective af this book is 1o brdge the gap betwesn the vast contents of the reference boois,
writhen by the rencwned Inbermational Authors and the condte reguiremerts of Undergraduate Students. This
boak has been writhen in 8 comprebensive mannes using Semple and Luad language, kesping in mingd students”
mguitementt. The main emphasi has been ghsen ﬂﬁfl.ﬁ-l‘il‘ﬁ the basic (oncepts rather “ﬂl‘l"‘l‘fﬂ}"ﬂ'ﬂ‘
Irifomnation Soked Cxamples and Darcies hive baen provided Thoughout the book and a1 the end of s
Unit. Abse we hive gheen Model Question Papers for practios a1 the end af boek.

Our special thanks to owr family members, shudents and all thase who directhy or indinecthy supported us in
this praject

W abo take this opportunity to express our sincers thanks fo Shri. Duneshbhes Furis, Shri Jignesh Furia,
M. Merall Verma, Shi. M. P. Munde and entire team of Nirall Prakashan, namedy birs. Despali Lachaks

{Co-ordirator), and hee colieagues who really Fave taben osen irdenest and untiring efforts in publishing this
et

Trae acwvice and suggestions of cur esteemmed resders o irarove The e ane mest weliome and wail b=
highly appreciated
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