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GRBT- 20 COURSE STRUCTURE 
Mechanical Engineering 

B. Tech.  I Semester 
 

S. 
No   Category Course 

Code Subject Title 
Hours per Week   

Credits  Internal External Total 
L T P 

1 BSC  Mathematics-I  3 0 0 3 30 70 100 

2 BSC  Engineering Chemistry  3 0 0 3 30 70 100 

3 HSMC  Communicative English-I  3 0 0 3 30 70 100 

4 ESC  Engineering Graphics  1 0 4 3 30 70 100 

5 ESC  
Basic Electrical and 
Electronics Engineering  3 0 0 3 30 70 100 

6 BSC  
Engineering Chemistry 
Laboratory 0 0 3 1.5 50 50 100 

7 ESC  

Basic Electrical and 
Electronics Engineering  
Laboratory 

0 0 3 1.5 50 50 100 

8 ESC  
Basic Engineering 
Workshop 0 0 3 1.5 50 50 100 

     Total 13 0 13 19.5 300 500 800 

 BSC =7.5 ESC=9 HSMC=3        
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B. Tech.  II Semester 

 

S. 
No  Category   Course 

Code Subject Title 
 Periods per Week  

Credits Internal External Total 
L T P 

1 BSC  Mathematics-II 3 0 0 3 30 70 100 

2 BSC  Engineering Physics 3 0 0 3 30 70 100 

3 ESC  

Fundamentals of 
Computer 
Programming 

3 0 0 3 30 70 100 

4 ESC  
Engineering 
Mechanics  3 0 0 3 30 70 100 

5 ESC  
Material Science and 
Metallurgy 3 0 0 3 50 50 100 

6 BSC  
Engineering  Physics  
Laboratory 0 0 3 1.5 50 50 100 

7 ESC  

Fundamentals of 
Computer 
Programming 
Laboratory 

0 0 3 1.5 50 50 100 

8 HSMC  
Communicative 
English Laboratory 0 0 3 1.5 50 50 100 

9 MC  
Environmental 
Studies 2 0 0 0 100* _ _ 

      Total 17 0 9 19.5 320 480 800 

 BSC=7.5 ESC=10.5 HSMC=1.5        
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Course Objectives:  
 To highlight the significance of universal language of engineers. 
 To impart basic knowledge and skills required to prepare engineering drawings.  
 To impart knowledge and skills required to draw projections of solids in different contexts.  
  To visualize and represent the pictorial views with proper dimensioning and scaling. Course  

 
Course Outcomes: 

On Completion of the course, the students will be able to- 
CO1: Apply principles of drawing to represent dimensions of an object.  
CO2: Outline the polygons and engineering curves.  
CO3: Illustrate projections of points, lines, planes and solids. 
CO4: Illustrate the 3D views through isometric views. 
CO5: Create the isometric views and orthographic views 

 
Syllabus: 

UNIT-I  
POLYGONS: Constructing regular polygons by general methods, inscribing and describing polygons on 
circles.  
CURVES: Parabola, Ellipse and Hyperbola by general methods, cycloids, involutes. 
 
UNIT-II 
ORTHOGRAPHIC PROJECTIONS: Horizontal plane, vertical plane, profile plane, importance of 
reference lines, projections of points in various quadrants, projections of lines, lines parallel either to one 
of the reference planes (HP,VP or PP) 
PROJECTIONS OF STRAIGHT LINES: Inclined to both the planes, determination of true lengths, 
angle of inclination and traces- HT, VT. 
 
UNIT-III  
PROJECTIONS OF PLANES: Regular planes perpendicular/parallel to one plane and inclined to the 
other reference plane; inclined to both the reference planes. 

Regulation 
GRBT-20 

Godavari Institute of Engineering & Technology 
(Autonomous) 

I B.Tech. I Sem 
(1st Semester) Course Code 

 

Engineering Graphics 
(Common to CE, ME, CSE(AI&ML),CSE(Cyber 

Security), Automobile, Mining and Petroleum 
Engineering) 

Teaching Total contact hours- 60 L T P C 
Prerequisite(s):  Aptitude to Learn and Basic Geometry 1 0 4 3 
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UNIT-IV  
PROJECTIONS OF SOLIDS: Prisms, Pyramids, Cones and Cylinders with the axis inclined to one of  
the planes.  
 
UNIT-V  
ISOMETRIC VIEWS: Conversion of isometric views to orthographic views; Conversion of 
orthographic views to isometric views. 
COMPUTER AIDED DESIGN: Drawing practice using Auto CAD, Creating 2D & 3D drawings of 
objects using Auto CAD  
Note: In the End Examination there will be no question from CAD. 
 
Text Books: 

 1. Engineering Drawing by N.D. Butt, Chariot Publications.  
 2. Engineering Drawing by Agarwal&Agarwal, Tata McGraw Hill Publishers. 

 
 Reference Books:  

1. Engineering Drawing by K.L.Narayana& P. Kannaiah, Scitech Publishers. 
2. Engineering Graphics for Degree by K.C. John, PHI Publishers.  
3. Engineering Graphics by PI Varghese, McGrawHill Publishers. 
4. Engineering Drawing + AutoCad – K.Venugopal, V. Prabhu Raja, New Age. 
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Course Objectives: 
1. To learn the basic principles of electrical law’s and analysis of networks. 
2. To understand the principle of operation and construction details of DC machines. 
3. To learn the principle of operation and constructional details of transformers, alternator and 

induction motors. 
4. To study the operation of PN junction diode, half wave, full Wave rectifiers and OP-AMPS  
5. To study operation of PNP and NPN transistors and various amplifiers. 

Course Outcomes: 
On Completion of the course, the students will be able to- 
CO1: Analyze the various electrical networks 
CO2: Understand the operation of DC machines,3-point starter and conduct the Swinburne’s Test. 
CO3: Analyze the performance of transformer, operation of 3-phase alternator and 3-phase 

induction motors. 
CO4: Analyze the operation of half Wave, full wave rectifiers, op-amps. 
CO5: Explain the single stage CE amplifier and concept of feedback amplifier. 

 
Syllabus: 
UNIT –I  
Introduction to Electrical Circuits 
Basic definitions, Electrical circuit elements (R, L and C), Ohm’s Law, Series & Parallel circuits, 

Kirchhoff’s Laws, Simple problems. 
 
UNIT- II  
DC Generator  
Generator-Principle of Operation, Construction, EMF equation, Classification, O.C.C, internal and 
external characteristics of shunt generator, Applications. 
 
UNIT- III 
 DC Motor  
Motor-principle of operation, Torque equation, Classification Speed Control Methods, Operation of 3 
point starter, Applications. 

Regulation 
GRBT-20 

Godavari Institute of Engineering & Technology 
(Autonomous) 

I B.Tech 
Course Code 

 

BASIC  ELECTRICAL  AND ELECTRONICS 
ENGINEERING 

(Common for Mech, CE, AME, PET, MM, ECE, EEE) 

Teaching Total contact hours-45 L T P C 
Prerequisite(s):  Basics of Physics 3 0 0 3 
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UNIT –IV  
Rectifiers & Linear Integrated Circuits 
PN junction diodes, diode applications - Half wave and bridge rectifiers. Characteristics of operation 

amplifiers (OP-AMP) - application of OP-AMPS (inverting, non-inverting, integrator and differentiator). 
 
UNIT –V  
Transistors  
PNP and NPN junction transistor, transistor as an amplifier, single stage CE amplifier, frequency response 

of CE amplifier, concepts of feedback amplifier. 
 
Text books: 
1. Principles of Electrical and Electronics Engineering by V.K.Mehta, S.Chand& Co.  
2. Introduction to Electrical Engineering – M.S Naidu and S. Kamakshaiah, TMH Publ.  
3. Electronic Devices and Circuits, R.L. Boylestad and Louis Nashelsky, 9th edition, PEI/PHI 2006. 
4. Electrical Technology by Surinder Pal Bali, Pearson Publications. 
5. Electrical Circuit Theory and Technology by John Bird, Routledge Taylor &Francis Group 
 
Reference Books: 
1. Basic Electrical Engineering by M.S.Naidu and S.Ka1nakshiah, TMH Publications 
2. Fundamentals of Electrical Engineering by Rajendra Prasad, PHI Publications, 2th edition 
3. Basic Electrical Engineering by Nagsarlcar, Sukhija, Oxford Publications,2nd edition 
4. Industrial Electronics by GK. Mittal, PHI 
 
Web Links: 
1. www.electrical4u.com 
2. www.nptel.com 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.electrical4u.com/
http://www.nptel.com/
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Course Objectives: 

1. To verify the Kirchhoff’s laws & Ohm’s law 
2. To calculate the efficiencies of transformers, DC motors, Three-phase Induction Motor 
3.   To plot the characteristics of PN junction diode & operational amplifier 
4.   To plot the characteristics of Transistor 

Course Outcomes:  
On Completion of the course, the students will be able to- 
CO1: Analyze the various electrical networks 
C02: Understand the operation or DC machines,3 -point starter and

 conduct the 
Swinburne’s Test. 

C03: Analyze the performance oi transformer, operation of 3-phase alternator and 3-phase 
induction motors. 

C04: Analyze the operation of  half Wave, full wave rectifiers, op-amps. 
C05: Explain the single stage CE amplifier and concept of feedback amplifier. 

 
List of Experiments: 

1. Verification of Kirchhoff’s laws 
2. Verification of Ohm’s laws 
3. Study of various wiring components (wires, switches, fuses, sockets, plugs, Lamp holders, lamps 

etc. their uses and ratings) 
4. Measurement of current, voltage, power in R-L-C series circuit excited by single phase supply 
5. Verification of voltage & current relations in Star & delta connections 
6. Swinburne’s test on a DC shunt machine. 
7. Transistor common base characteristics 
8. Speed control of D.C. Shunt motor by  Armature Voltage control and Field flux control method      
9. Efficiency and regulation of a single phase transformer by direct loading method. 
10. Brake test on a three phase induction motor 

Regulation 
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11. PN junction Diode characteristics a). Forward bias b).Reverse bias. (Cut in voltage & Resistance 
calculations) 

12. Zener diode characteristics 
13. Half wave rectifier 
14. Full wave Rectifier  
15. Transistor common emitter characteristics.  

 
CO-PO Mapping:  
( 1: Slight [Low];  2: Moderate[Medium];   3: Substantial[High],   '-' : No 
Correlation) 
 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
CO1 2 3 2 1 3 -  2  1  1 
CO2 2 3   3   2 3   1 
CO3 2 3 -  3   2 3   1 
CO4 2 1 2  3   2 2   1 
CO5 2 1   3   2  1  1 
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Course Objective: 

 Provide insight into utilization of various tool in carpentry, fitting, tin smithy, black smithy and 
house wiring. 

Course Outcomes: 

On Completion of the course, the students will be able to- 
CO1: Experiment with various basic house wiring techniques. 

CO2: Develop basic prototype in the trade of tin smithy such as square tray and open scoop. 
CO3: Design v-fitting and square fitting in the trade of fitting 
CO4: Making square rod and L-bend from the round rod in black smithy 
CO5: Build various prototype like T lap joint, dovetail joint, cross lap etc. in the trade of carpentry. 

 
List of Experiments: 

Note: At least two exercises should be done from each trade. 

1. Carpentry  
     1. T-Lap Joint  
     2. Cross Lap Joint 
     3. Dovetail Joint 
     4. Mortise and Tenon Joint 
2. Fitting  
    1.Vee Fit 
    2. Square Fit 
    3. Half Round Fit 
    4. Dovetail Fit 
3. Black Smithy  
    1. Round rod to Square 
    2. S-Hook 
    3. Round Rod to Flat Ring 
    4. Round Rod to Square headed bolt 

Regulation 
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4. Tin Smithy  
    1. Taper Tray 
    2. Square Box without lid 
    3. Open Scoop 
    4. Funnel 
5. House wiring 
     1. Ordinary bulb connection 
     2. Staire case connection 
     3. Parallel connection 
     4. Series connection 
 
Workshop Manual by P.Kannaiah & K.L.Narayana- Scitech Publishers 
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Course Objectives:  

 To learn the resolution and composition of system of forces. 
 To understand the analytical and graphical methods for analysis of static equilibrium of rigid 

bodies. 
 To learn the concept of centroid, center of gravity, moment of inertia. 
 To learn kinematic and kinetic analysis of rigid bodies. 
 To learn application of work energy and impulse momentum principles to rigid body motion. 

 
Course Outcomes: 

On Completion of the course, the students will be able to- 
CO1: Carry out composition of system of forces. 
CO2: Analyse rigid bodies in static equilibrium condition under system of forces including friction. 

CO3: Determine centre of gravity and moment of inertia of simple and composite planar, solid 
sections. 

CO4: Carry out dynamic analysis of rigid bodies under translation, rotation and plane motion. 
CO5: Apply work energy and impulse momentum principles to rigid body motion. 

 
Syllabus: 

UNIT – I 
INTRODUCTION TO ENGINEERING MECHANICS – BASIC CONCEPTS, SYSTEMS OF 
FORCES: Coplanar Concurrent Forces – Components in Space – Resultant – Moment of Force and its 
Application – Couples and Resultant of Force Systems. Introduction, limiting friction and impending 
motion, coulomb’s laws of dry friction, coefficient of friction, cone of friction. 
 
UNIT- II 
EQUILIBRIUM OF SYSTEMS OF FORCES: Free Body Diagrams, Equations of Equilibrium of 
Coplanar Systems, Spatial Systems for concurrent forces. Lamis Theorm, Graphical method for the 
equilibrium of coplanar forces, Converse of the law of Triangle of forces, converse of the law of polygon 
of forces condition of equilibrium. 
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UNIT – III 
CENTROID:  of simple figures (from basic principles) – Centroids of Composite Figures. 
CENTRE OF GRAVITY: Centre of gravity of simple body (from basic principles), centre of gravity of 
composite bodies, pappus theorem. 
AREA MOMENTS OF INERTIA: Definition – Polar Moment of Inertia, Transfer Theorem, Moments 
of Inertia of Composite Figures, Products of Inertia, Transfer Formula for Product of Inertia. Mass 
MOMENT OF INERTIA: Moment of Inertia of Masses, Transfer Formula for Mass Moments of 
Inertia, mass moment of inertia of composite bodies. 
 
UNIT –I V 
KINEMATICS: Rectilinear and Curvilinear motions – Velocity and Acceleration – Motion of Rigid 
Body – Types and their Analysis in Planar Motion. 
KINETICS: Analysis as a Particle and Analysis as a Rigid Body in Translation – Central Force Motion – 
Equations of Plane Motion – Fixed Axis Rotation – Rolling Bodies. 
 
UNIT – V 
WORK – ENERGY METHOD: Equations for Translation, Work-Energy Applications to Particle 
Motion, Connected System-Fixed Axis Rotation and Plane Motion.Impulse momentum method. 
 
Text Books: 

1. Engineering Mechanics statics and dynamics: A Nelson, McGraw Hill publications. 
2. Engineering Mechanics, S S Bhavikatti, New Age International Publications. 

 

References: 

1. Engineering. Mechanics - S.Timoshenko & D.H.Young., 4thEdn - , McGraw Hill publications. 
2. Engineering Mechanics: Basudeb Bhattacharyya, Oxford University Press 
3. Engineering Mechanics: statics and dynamics – I.H.Shames,  – Pearson Publ. 
4. Engineering Mechanics, Tayal A.K. (2010) Umesh Publications 
5. Engineering Mechanics,Khurmi R.S. (2010), S. Chand & Co. 
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Course Objective:  

To understand the basic fundamentals of Material science and Physical metallurgy. The basic 
concepts to be taught will help for the improvement, proper selection and effective utilization of materials 
which is essential to satisfy the ever increasing demands of the society. 

Course Outcomes: 

On Completion of the course, the students will be able to- 
CO1: Demonstrate the knowledge of science and fundamentals of materials. 
CO2: Describe the regions of stability of phases that occur in the alloy systems. 

CO3: Classify steels and cast Irons with applications. 
CO4: Select heat treatment methods and non-ferrous materials. 
CO5: Explain the concept of ceramics and composites. 

 
Syllabus: 
 
UNIT – I 
STRUCTURE OF METALS AND CONSTITUTION OF ALLOYS: Bonds in Solids–Metallic bond - 
crystallization of metals, grain and grain boundaries, effect of grain boundaries on the properties of metal 
/ alloys – determination of grain size. Necessity of alloying, types of solid solutions, Hume Rotherys 
rules, intermediate alloy phases, and electron compounds. 
 
UNIT –II 
EQUILIBRIUM DIAGRAMS: Experimental methods of construction of equilibrium diagrams, 
Isomorphousalloy systems, equilibrium cooling and heating of alloys, Lever rule, coring miscibility gaps, 
eutectic systems, congruent melting intermediate phases, peritectic reaction. Transformations in the solid 
state – allotropy, eutectoid, peritectoid reactions, phase rule, relationship between equilibrium diagrams 
and properties of alloys. Study of important binary phase diagrams of Cu-Ni-, Al-Cu, Bi-Cd, Cu-An, Cus-
Sn and Fe-Fe3C. 

UNIT –III 
CAST IRON AND STEELS: Classification of Cast Iron-Structure and properties of White Cast iron, 
Malleable Cast iron, grey cast iron, Spheriodal graphite cast iron, Alloy cast irons. 
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Classification of steels- structure and properties of plain carbon steels, Low alloy steels, Hadfield 
manganese steels, tool and die steels. 
 
UNIT – IV 
HEAT TREATMENT OF ALLOYS:  Effect of alloying elements on Fe-Fe3C system, Annealing, 
normalizing, Hardening, TTT diagrams, tempering, Hardenability, surface - hardening methods, Age 
hardening treatment, Cryogenic treatment of alloys. 
NON-FERROUS METALS AND ALLOYS: Structure and properties of copper and its alloys, 
Aluminium and its alloys, Titanium and its alloys. Magnesium and its alloys 

UNIT – V 
CERAMICS: Crystalline ceramics, glasses, cermets, abrasive materials nano-materials. 
COMPOSITES: Definition, properties and applications of the above. Classification of composites-
particle – reinforced materials, fiber reinforced materials, metal ceramic mixtures, metal – matrix 
composites and C – C composites various methods of manufacturing of composites.  
 
Text Books: 

1. Introduction to Physical Metallurgy - Sidney H. Avener–McGrawHill 
2. Material science and Engineering - V. Rahghavan 
 

References: 

1. Material Science and Metallurgy – Dr.V.D.kodgire. 
2. Materials Science and engineering  - Callister&Baalasubrahmanyam 
3. Material Science for Engineering students – Fischer – Elsevier Publishers 
4. Introduction to Material Science and Engineering – Yip-Wah Chung CRC Press 
5. Material Science and Metallurgy – A V K Suryanarayana – B S Publications 
6. Material Science and Metallurgy – U. C. Jindal – Pearson Publication 
7. Material Science and Metallurgy for Engineers-Kodgire-Everest Publishing House 
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