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Department of AERONAUTICAL ENGIERRING 

Vision 

 Department of Aeronautical Engineering aims to be indispensable source in 

Aeronautical Engineering which has a zeal to provide the value driven 

platform for the students to acquire knowledge and empower themselves to 

shoulder higher responsibility in building a strong nation.. 

 

Mission 

 The primary mission of the department is to promote engineering education and 

research. To strive consistently to provide quality education, keeping in pace with 

time and technology. Department passions to integrate the intellectual, spiritual, 

ethical, and social development of the students for shaping them into dynamic 

engineers. 

 
 

QUALITY POLICY 

 Impart up-to date knowledge to the students in Aeronautical area to make them 

quality engineers.Make the students experience the applications on quality 

equipment and tools.Provide systems, resources, and training opportunities to 

achieve continuous improvement.Maintain global standards in education, training, 

and services. 
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PROGRAM OUTCOMES 
(PO’s) 

Engineering Graduates will be able to: 

 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex 

engineering problems. 

 Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

 Design / development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified 

needs with appropriate consideration for the public health and safety, and the 

cultural, societal and environmental considerations. 

 Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of 

data, and synthesis of the information to provide valid conclusions. 

 Modern tool usage: Create, select, and apply appropriate techniques, resources, 

and modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

 The engineer and society: Apply reasoning informed by the contextual knowledge 

to assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 

 Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

 Ethics: Apply ethical principles and commit to professional ethics and 
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responsibilities and norms of the engineering practice. Individual and team work: 

Function effectively as an individual, and as a member or leader in diverse teams, 

and in multidisciplinary settings. 

 Communication: Communicate effectively on complex engineering activities with 

the engineering community and with society at large, such as, being able to 

comprehend and write effective reports and design documentation, make effective 

presentations, and give and receive clear instructions. 

  Project management and finance: Demonstrate knowledge and understanding of 

the engineering and management principles and apply these to one’s own work, as 

a member and leader in a team, to manage projects and in multi disciplinary 

environments. 

 Life- long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of 

technological change. 
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PROGRAM EDUCATIONAL OBJECTIVES – Aeronautical Engineering 

 PEO1 (PROFESSIONALISM & CITIZENSHIP): To create and sustain a community of learning 

in which students acquire knowledge and learn to apply it professionally with due 

consideration for ethical, ecological and economic issues. 

 PEO2 (TECHNICAL ACCOMPLISHMENTS): To provide knowledge based services to satisfy 

the needs of society and the industry by providing hands on experience in various 

technologies in core field. 

 PEO3 (INVENTION, INNOVATION AND CREATIVITY): To make the students to design, 

experiment, analyze, and interpret in the core field with the help of other multi 

disciplinary concepts wherever applicable. 

 PEO4 (PROFESSIONAL DEVELOPMENT): To educate the students to disseminate research 

findings with good soft skills and become a successful entrepreneur. 

 PEO5 (HUMAN RESOURCE DEVELOPMENT): To graduate the students in building national 

capabilities in technology, education and research 

PROGRAM SPECIFIC OUTCOMES – Aeronautical Engineering 

 To mould students to become a professional with all necessary skills, personality and 

sound knowledge in basic and advance technological areas. 

 To promote understanding of concepts and develop ability in design manufacture and 

maintenance of aircraft, aerospace vehicles and associated equipment and develop 

application capability of the concepts sciences to engineering design and processes. 

 Understanding the current scenario in the field of aeronautics and acquire ability to  apply 

knowledge of engineering, science and mathematics to design and conduct experiments in 

the field of Aeronautical Engineering. 

 4. To develop leadership skills in our students necessary to shape the social, intellectual,  

business and technical worlds. 
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MALLA REDDY COLLEGE OF ENGINEERING ANDTECHNOLOGY 
II Year B. TECH – II- SEM ANE        L/T/P/C 
           4/-/-/4 

(R22A2108) SOLID MECHANICS 
OBJECTIVES: 
The course should enable the studentsto: 
1. Acquire knowledge on the fundamental concepts ofstress and strain inmaterials 
2. Describe beams and analyze Shear Force and Bending moments 
3. Findthe slope and deflection in different types of beam 
4. Determine critical loads of columns 
5. Obtainknowledge on Strain Energy 
 
Unit – I 
Analysis of stress: Introduction to Solid Mechanics – Basic Concepts, Types of Stress, General 
State of Stress at a Point, State of stress at a point, Complimentary Shear stresses, Stresses 
on 
Oblique planes 
- Materials Subjected to pure shear, Material subjected to two mutually perpendicular 
direct 
stresses. 
 
Unit – II 
Members Subjected to Flexural Loads: Geometric Forms of beams, Classifications of beams, 

statistically determinate Beams, Concept of Shear Force and bending moment in beams, 
Cantilever Beam and Simply Supported Beam- Shear Force and Bending Moment Diagrams, 
Simple Bending theory and Derivation of flexuralequation. 
 
Unit – III 
Deflection of beams: for a simply supported and Cantilever beam with problems using 
Double 
Integration methodand Macaulay’s method. 
 
Unit – IV 
Elastic stability of Columns: Euler’s theory, Critical load determination of columns with 
different 
endconstraints. 
 
Unit – V 
Theories of failures: Von‐mises theory, octahedral shears distortion energy theory, 
Maximum 
principle elastic strain theory, Maximum principle shear strain theory, Maximum shear 
stress 
theory. 
TEXT BOOKS: 
1. Strength of Materials by R S Khurmi, S Chand and company Ltd 
2. StrengthofMaterials by S Ramamrutam,DhanpatRai Publications 
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Code No: R18A2108 

  MALLA REDDY COLLEGE OF ENGINEERING & TECHNOLOGY 
(Autonomous Institution – UGC, Govt. of India)  

II B.Tech II Semester Supplementary Examinations, April 2023  

Mechanics of Solids 
 (AE)  

Time: 3 hours         Max. Marks: 70 

Note: This question paper Consists of 5 Sections. Answer FIVE Questions, Choosing ONE Question 

from each SECTION and each Question carries 14 marks. 

*** 

 SECTION-I  

1 a) Derive the expression for normal and tangential stresses on an oblique plane 
subjected to biaxial stresses.    

[7M] 

 b) Draw stress- strain diagram for mild steel specimen tested under uni-axial 
tension till fracture and mark all the salient points. 

[7M] 

 OR  

2 A certain point in a strained material the principal stresses are 100 N/mm2 and 
40 N/mm2 both tensile. Find the normal, tangential and resultant stresses 
across a plane through the point at 400 to the major principle plane, using 
Mohr’s circle of stress. Check the answers Analytically 

[14M] 

 SECTION-II  

3 Derive the bending equation from first principles. And find the maximum 
bending stress induced in the beam of rectangular cross section with 75 mm 
wide and 150 mm deep is simply supported over a span of 5 meters. if the 
beam is subjected to a UDL of 4.5 KN/m over entire span  

[14M] 

 OR  

4 

 

Plot shear and bending-moment diagrams for a simply supported beam with a point 

loads, 

shown in 

figure 

 

[14M] 

 SECTION-III  

5 a) A simply supported beam of length L is subjected to a point load W at the mid 

span. Find the maximum deflection of the beam? 

[7M] 

 b) A simply supported beam of span 2.4 m is subjected to a central point load of 15 

KN. What is the maximum slope and deflection at the center of the beam? Take EI 

[7M] 

R18 
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for the beam as 6x1010 N-mm2 

 OR  

6 a) Derive an expression for the shear stress at any point in the cross-section of a 

beam. 

[7M] 

 b) A beam of rectangular cross section having width of 200 mm and height of 300 

mm is subjected to a shear force of 25 kN. Find the value of maximum shear stress 

and draw shear stress distribution 

[7M] 

 SECTION-IV  

7 a) Calculate the safe compressive load on a hollow cast iron column one end 
fixed and the other hinged of 150 mm external diameter, 100 mm internal 
diameter and 10 m in length. Use Euler’s formula with a factor of safety of 5, 
and Take E= 95 KN/mm2 

[7M] 

 b) Derive crippling load by Euler’s formula for a column having both ends of 
the column are pinned or hinged. 

[7M] 

 OR  

8 
a) Derive the Rankine’s formula for both short and long column. 

[7M] 

 b) Find the crippling load by Rankine’s formula for a hollow cylindrical steel column 

of 40 mm external diameter an 2.5 mm thick and the length of column is 2.5 m and 

hinged at its both ends take σc= 335 N/mm2 and α=1/7500 

[7M] 

 SECTION-V  

9 Explain the following failure theories  
i. the maximum principal stress theory  

ii. the maximum principal strain theory  
iii. the maximum shear stress theory 

 

[4M] 

[5M] 

[5M] 

 OR  

10 A steel specimen is subjected to the following principal stresses (i) 125 N/mm2 

tensile (ii) 70 N/mm2 tensile and 35 N/mm2 compressive. If the proportionality limit 

for the steel specimen is 260 N/mm2. Find the factor of safety according to (a) the 

maximum principal stress theory (b) the maximum principal strain theory (c) the 

maximum shear stress theory. Take Poisson’s ratio  = 0.3. 

[14M] 

 ***  
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