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B. E. AERONAUTICAL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - III

Mechanics of Materials
Course Code 18AS33/18AE33 CIE Marks 40
Teaching Hours/Week (L:T:P) (3:2:0) SEE Marks 60
Credits 04 Exam Hours 03

Course Learning Objectives:
e Comprehend the basic concepts of strength of materials.

e Acquire the knowledge of stress, strain under different loadings.
e Understand the properties of materials.

Module-1
Basics of linear elasticity: The concept of stress& strain, state of stress & Strain at a point, Equilibrium

equations, The state of plane stress and plane strain. Compatibility equations, Constitutive Laws (Hooke’s
Law), Stress-strain curves for brittle and ductile materials, Allowable stress, Material selection for structural

performance.
Simple & Compound Stresses: Extension / Shortening of a bar, bars with cross sections varying in steps, bars

with continuously varying cross sections. Elongation due to self-weight. Volumetric strain, expression for
volumetric strain, elastic constants, simple shear stress, shear strain, temperature stresses, Introduction to Plane
stress, stresses on inclined sections, principal stresses & strains, Analytical & graphical method (Mohr’s

Circle) to find principal stresses & strains.

Module-2
Bending Moment and Shear Force in Beams: Introduction, Types of beams, loads and reactions, shear

forces and bending moments, rate of loading, sign conventions, relationship between shear force and bending
moments. Shear force and bending moment diagrams for different beams subjected to concentrated loads,
uniformly distributed load, (UDL) uniformly varying load (UVL) and couple for different types of beams.

Euler-Bernoulli beam theory: The Euler-Bernoulli assumptions, Implications of the Euler-Bernoulli
assumptions, the Euler-Bernoulli Beam theory derivation, Bending stress equation, Moment carrying capacity
of a section. Shearing stresses in beams, shear stress across rectangular, circular, symmetrical I and T sections

(Only Numerical).
Module-3

Deflection of Beams: Introduction, Differential equation for deflection. Equations for deflection,
slope and bending moment. Double integration method for cantilever and simply supported beams for

point load, UDL, UVL and Couple. Macaulay’s method.
Torsion of Circular Shafts and Elastic Stability of Columns: Introduction. Pure torsion,

assumptions, derivation of torsional equations, polar modulus, torsional rigidity / stiffness of shafts.

Power transmitted by solid and hollow circular shafts.

Module-4

Virtual work principles: Introduction, Equilibrium and work fundamentals, Principle of virtual work,
Principle of virtual work.applied to mechanical systems, Principle of virtual work applied to truss structures,
Principle of virtual work applied to beams. Principle of complementary virtual work, internal virtual work in

beams and solids. _ _ _ . _
Energy methods: Conservative forces, Principle of minimum total potential energy, Strain energy in springs,

Strain energy. in beams, Strain'énergy in solids, Applications to trusses, Development of a finite element
formulation for trusses, Principle of minimum complementary, Energy theorems, Reciprocity theorems, Saint-

Venant's principle.

[ Module-5
Mechanical Properties of materials:

Fracture: Type I, Type Il and Type IIL. '
Creep: Description of the phenomenon with examples. Three stages of creep, creep properties, slress|

relaxation.
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Fatigue: Types of fatigue loading with examples, Mechanism of fatigue, fatigue properties, fatigue testing and

S-N diagram.
Course Outcomes: At the end of the course the student will be able to:

e COIl: Apply the basic concepts of strength of materials.
e CO2: Compute stress, strain under different loadings.
e (CO3: Distinguish the properties of different materials.

Question paper pattern:
e The question paper will have ten full questions carrying equal marks.

e Each full question will be for 20 marks.
e There will be two full questions (with a maximum of four sub- questions) from each module.

Each full question will have sub- question covering all the topics under a module. _
The students will have to answer five full questions, selecting one full question from each module

\
j
il
g

Sl ; Name of the Name of the Edition
No. Title:af the Book Author/s Publisher and Year
Textbook/s
1 | Strength of Materials S. S. Bhavaikatii Vikas Publications \ 2012
House, New Delhi
2 Strength of Materials S. Ramamrutham Dhanapath Rai
Publishing Company
Reference Books
| Introduction to Aircraft Structural T. H. G Megson Butterworth- \ 2007
Analysis Heinemann
2 | Mechanics of Materials Beer. F. P. and McGraw Hill \ 2006 j
Johnston. R Publishers
3 | Elements of Strength of Materials Timoshenko and East-West Press \ 1976 \
Young
B Structural Analysis 0. A. Bauchau and J. Springer
I. Craig Dordrecht Heidelberg \ J
London New York
=

\
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Department of Aeronautical Engineering
S.J.C. Institute of Technology
CHICKBALLAPUR-562101




| |Jai Sri Gurudev] |
s.J.C. Institute of Technology, Chickballapur
Department of Aeronautical Engineering

_ List of ITI Sem B.E students 2019-20
Sl. No. USN Name of the Student
1SJ18AEOQ01 ABDUL RAHMAN J

1SJ18AE002 | AFRINTAJPM

—_—

|

SAIE RIS

1SJ18AE003 AKASH M
1SJ18AE004 AKASH SIDDANGOUDA PATIL

1SJ18AEQ05 AKSHAY KUMAR P S
1SJ18AE006 ANNASAGARAM GOWTHAMI
1SI18AE007 ANUSHREE N
1SJ18AE008 ARAVIND R NAIDU
1SJ18AE009 ARJI BHARATH
1SJ18AE010 BHASKAR S
1SJ18AEO11 BHAVANA AJ
1SJ18AE012 BINDUSHREE K
1SJ18AEO013 CHANDAN KUMAR A
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14 1SJ18AE014 | CHAVALI BHIMA SANKARAM %
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Important Note @ 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Third Semester B.E. Degree Examination, Dec.2017/Jan.2018
Mechanics of Materials

Max. Marks: 80

Note: Answer any FIVE full questions, choosing one full question from each module.

1 a.
b.
2 a.
b.
C.
3 a
b.
4 a
b.
5 a
b.
6 a
b.

Module-1

Derive equilibrium equations for a 3D stress system.

State of stress at a point is given follows:

o, =x'yz+x’y’, o =3y'z+yz. o, =x'v2 +xz.
T, =Xx'yz, RS, T, =y,

In the absence of body forces determine the equilibrium conditions are satisfied or not at

(10 Marks)

points (3. -4, 2). (06 Marks)
OR

Define the terms load factor and allowable stress. (04 Marks)

Express and state the Von Mises criterion. (04 Marks)

A thick walled cylindrical pressure vessel has inner radius of 150 mm and outer radius of
185 mm. Draw a sketch showing the radial pressure and hoop stress distribution in the

section of cylinder wall, when an internal pressure of 10 MN/m’ is applied. (08 Marks)
Module-2
List out the Euler-Bernoulli assumptions and its implications. {06 Marks)

A 1m long Cantilever beam with T section is subjected to a point load 10 kN at its free end.
The size of flange is 140 mm x 10 mm and the overall depth of the section is 150 mm.
Thickness of web is 10 mm. Determine the maximum tensile stress and maximum

compressive stress induced in the section draw the bending stress distribution. (10 Marks)
OR

Define the principai centroidal axis of bending and explain how its orientation is obtained.

(10 Marks)

(06 Marks)

What are the equilibrium equations for a beam subjected to transverse loads?

Module-3
A hollow shaft is subjected to a torque 8 KNm. The angle of twist in the shaft is to be limited
to 1.7° in 2 length equal to twenty times the outer diameter. Taking the inner diameter to
outer diameter ratio as 0.7, determine: (i) Inner diameter and outer diameter, and
(i) Maximum shear stress induced. Take G as 80 GPa. (10 Marks)

What is the constitutive law for the torsional behavior of the beam and mention the

equilibrium equations. (06 Marks)

OR
Explain the procedure to determine the shear flow distribution over the open cross section of
a thin walled beam subjected to transverse shear forces. (08 Marks)

List out the equations involved with thin walled beam subjected o axial forces and bending

moments. (08 Marks)

lof2
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Module-4

Eaplain the steps iny olved in unit load method applied to truss structures. (06 Marks)
Define the principle of virtual work for a particle. Obtain the equilibrium of a particle.

(10 Marks)

OR
Explain Maxwell’s theorem. (08 Marks)
Define a conservative force and obtain the work done by conservative force along any path
joining two paints, (08 Marks)
Module-5

Explain Tresca's criterion and Von Mises criterion. (08 Marks)

A steel tube of 25 mm external diameter and 18 mm interval diameter enclose a copper rod
of 15 mm diameter. The ends are rigidly fastened to each other. Calculate the stress in the
rod and the tube when the temiperature is raised from 15°C to 200°C. Take oy = 1 = 10°/°C,
Qe = 18 % 10°7°C. Eg = 200 GPa. E, = 100 GPa, (08 Marks)

OR
Obtain the solution for simply supported cire
distribution as shown in Fig.Q10(a).

ular plate of radius Ro under linear pressure

Fig.Q10(a) (08 Marks)

What is Kirchoff plate theory and mention its assumptions, (08 Marks)

EEEE
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Third Semester B.E. Degrec Examination, June/July 2017
Mechanics of Materials

I5AE34

Max. Marks: 80

Time: 3 hrs.
Note: Answer any FIVE full questions, choosing one full question frem each module.

Module-1

I a Derive the equilibrium equations in polar co-ordinates for a two dimensional state of stress,
(10 Marks)

b. The rectangular component at a point are given as follows : _
g, = lOOMPa. Oy = ?SMpa- G; = SOMPa- Ty, = TOMPa, Tyz = S0MPa. T = 30Mp3. Find the
(06 Marks)

stresses on octahedral plane.

OR
2 a. Draw the stress-strain curve for mild steel and mention the salient points. (04 Marks)
b.  Write a note on material selection for structural performance. (06 Marks)
C. A stepped bar of steel. held between two supports as shown in Fig Q2(c). is subjected to
loads Py = 8OkN and P> = 60kN. Find the reactions developed at the ends A and B. (06 Marks)
yomn & 3070m
by /Q ‘{ v
/] -
P, P,
A : — L e ::B
Fy ! i P v
4 ¥

L 1 S
150 150 300 mm .
mm s Fig Q2(c)
3 a. A beam of T section has a length of 2.5m and is subjected to a point load as shown in
Fig Q3(a). Calculate the compressive vending stress and plot the stress distribution across
beam. The maximum tensile stress is limited to 300MPa. Calculate

the cross section of the
the value of W, (12 Marks)
e in 4
w o ¥ 28 mh
, |
— 200 M
4 25m
e
12 Mmkn
Fig Q3(a)
shear force and bending moment. (04 Marks)

b. Derive relations between intensity of load.

OR

4 a. What is three dimensional beam theory? Give its Kinematic description. (08 Marks)
b.  Find the principle centroidal bending stiffness of the beam shown in Fig Q4(b). The axial

stiffness of section is S = [ (bth) (08 Marks)

is h o 0' l m
T b=0.25m
hl_ L_ + = 23 mm
i——————E—_ — N jz'

Fig Q4(b)

lof2
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Module-3
A hollow circular shafi 200mm external diameter and thickness of metal 25mm is
transmitting power at 200rpm. The angle of twist over a length of 2m was found to be 0.5°.
Calculate the power transmitted and the maximum shear stress induced in the section. The

modulus of rigidity of material is 84 KN/mm?’, (08 Marks)
Discuss the application of Von mises criterion and Tresca's criterion for a propeller shafl

under torsion and bending. (08 Marks)
OR

Derive equation for shear flow distribution in open section beams. (08 Marks)

Calculate the position of the shear centre of the thin walled channel section shown in

Fig Q6(b). The thickness’t’ of the walls is constant. (U8 Marks)

S
s’%u | 3
e LS
1

=

2
’ Fig Q6(b)

1

Define principle of virtual work for a particle. Obtain the equilibrium of a particle.
(08 Marks)

What are the differences between principle of virtual work and principle of complementary

virtual work? (08 Marks)
OR
Determine the strain energy of the prismatic beam AB for the loading as shown in
Fig Q8(a). Take E = 200GPa. (10 Marks)
llgom.i
e~ B e g 2B
) " &2 g
T [ 25Mm -'
Fig Q8(a)

Define : .
i) Castiglione's theorem i) Clapeyron’s theorem  iii) Maxwell's theorem. (86 Marks)

Module-5
A rigid rod ABCD is supported by a hinge at A and two wires at B and C as shown in
Fig Q9(a). Determine the stresses and elongations of the two wires. Tuke E; = 200GPa and

E. = 100GPa. (10 Marks)
coppon :
Stedd i 15 mnd
10mnd Al
e N
‘:4 15 :: DJ
o e
5 ™ 1 Em 1-Em 1
o 10FV Fig Q9(a)
Explain Tresca's and Von Mises criterions. (06 Marks)
o OR
l_)cdug-e the principle of minimum total potential energy for Kirchhoff plates. (10 Marks)
Explain Kirchhoff plate theory and mention its assumptions. (06 Marks)

r®larlz =e%
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DEPARTMENT : AERONAUTICAL ENGINEERING
LESSON PLAN
CLASS:5" SEM | FACULTY: SUBJECT: SUB CODE:
SECTION: A Dr. BINO PRINCE RAJA.D Mechanics of Materials 18AE33

OBJECTIVE: This course will enable students to
1) NComprehend the basic concepts of strength of materials.
2) Acquire the knowledge of stress. strain under different loadings.
3) Understand the properties of materials.

PREREQUISITES:

T

EXPECTED OUTCOME: After studying this course. students will be able to:

1. Apply the concepts of equations of linear elasticity corresponding to stress and strain (L.3)
[llustrate the Shear force and Bending Moment diagrams (L3)
Study Euler-Bernoulli and Three dimensional beam theory with assumptions (L2)
Summarize the deflection of beams and concept of torsion (L2)
[llustrate principles of virtual work different energy methods (L3)
6. Examine the properties of fatigue. creep and fracture (L3)

IT IS BASIC SUBJECT FOR: Aircraft Structures and Materials

SUBJECT APPLICATIONS: Aircraft Structures and materials

_ PLANNED | ACTUAL
Sl no. TOPIC | Noof | Date | Noof | Date REMARKS
Ji | Hours ‘ Hours
’ I | Module-1
i Basics of linear elasticity: The concept of | 29/07.30/07 3) o1
2. stress& strain. state of stress & Strain at a 02 | °L | ﬁ:m';l: rto!
1 ' o1|og
1 pO]l'I B N . oo 8
3. i Iz 30/07 e
3 Equilibrium equations. The state of plane 0l 3 | ap | 0205 C‘MP‘”‘J
stress and plane strain. ‘ I Bt B -
4. | Compatibility equations, Constitutive Laws : 01/08 i
ool 6 .
(Hooke's Law), - i 1 o ._(ﬂs:_ Gmrl ve
3. Stress-strain curves for brittle and ductile 02/08
’ o o) Ok C-'..—npm-«J
materials. R R SR [
6 : 05/08
6. Allowable stress, Material selection for ol . o, “6/=Y | P h-'
L structural performance. | - Compleves
7. | Simple & Compound Stresses: Extension | 0 06/08.06/08 | .1/ of /o8 A ooiisn)
| — e L o
| /Shortening of a bar o | obfps 0T
|8 | Bars with cross secticns varying in steps 01 | 08/08 | o, +qlog | Gevpleted
9. | Bars with continuously varying cross L 09/08 /
; Y N - [ o
' sections. Elongation due to self-weight. 01 0 M ‘ C..-o Yered
' Volumetric strain, expression for I _ﬂ_/_u? )
0. volumetric strain, elastic constants. blmpk 13/08
shear stress. shear strain, temperature 01 ' o\ 39/52 C-*‘p""'-ol
| stresses, Introduction to Plane | ] S g
| St .o ,_ inell % v [ |1 I\
11. | Stress, stresses on inclined sections, 0l | 3/08 | °l 3’09/ C-.-.npl:h-J

] principal stresses & strains,
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12. ] Analytical & graphical method (Mohr's

- Circle) to find principal stresses & strains 0l

[ .[ .
1“"9’! Corrpleted |

16/08

|

| |
— A OSBRI T ;
| MODULE-2 | B I |
| Bending Moment and Shear Force in ‘ 19/08.20/08 i |@In8 ! C‘,,,..,Fle Fed \
Beams: Introduction, Types of beams. ~ | 2 los
Loads and reactions, shear forces and ol 2008 | o, Mg | Complered
bending moments, rate of loading 1 | i —y
15. 1 Sign conventions, relationship between 01 208 99/0% Corrplere)
L_____m_Sl_lt‘i"_iiJl'it‘gn_cl_bE_tldi_ng_:}lcmwnlm —t | B |
16. | Shear force and bending moment mzlg_rams ' ‘ 23,26/08 Q4/o8
for different beams subjected to L02 o1 Cﬂ'ph*ﬂl ‘
concentrated loads | f ‘ 3 °/°7 | |
\7. | Uniformly distributed load, (UDI) -~ 27/08.27/08 | . | ‘
uniformly varying load (UVL) and couple | 02 | | 6| 84 | C"“?""“'
[ for different types of beams —— | A Lol |
'8 | Euler-Bernoulli beam theory: The E_l_l|_e_l'-_;__0_|_|. 29008 | ‘6}#1‘ C,,.,qpl,hl ‘
Bemoulli assumptions. | | 1% —t —
19 TImplications of the Euler-Bernoulli L 008 ’;510‘7 | Gy e £ |
~_lsumptions il i I S sl
20. | Euler-Bernoulli Beam theory derivation. 03090309 05 /0q | |
‘ Bending stress equation, Moment carrying 02 | o ' C.mP'\,hc\
,J_C_?‘_Pi‘i:i‘;‘lﬂf,a section. — SO, S _oéﬂ\_ -y
| 21 . Shearing stresses in beams. shear stress 05/09.00/09 | 67/e9 ’
| - across rectangular, circular. symmetrical | 02 o1 C"P“*“! ||
' and T sections ISR . e I ”_l'l___ (
79 ol - ;
‘ | Tutorial 1 (06/09/19) ~———¢————I--——————|——— '_‘J.__H__.__
‘ 23, " INTERNAL TEST-I (12/09-14/09) | ‘ | ‘ |
24. | Module-3 i | |
25, ' Deflection of Bé:m_ls:T]troduclinn. | o | 16/09.17/09 : L_“f/o?T Cocrpleted
| | Differential equation for deflection. 4 | | lﬂjgj_l___r_ﬂp_‘_
26. " Equations for dellection. slope and bending | o1 | 1709 o) dofug Gmp\t"‘l _‘.
Do e ilever | 19092009 Tk
| 27. - Double integration method !m: n:zmi}ic\c: o | U oL 23 e | C_ﬂ,P\,nj 1
. - and simply supported beams for pointload. |~ al " Qb7 | Y
28 |UDL UVL and Couple. Macaulay's 01 | 23/09.24109 | o la,”ﬂ prld-w'
| method. B i st | —
29| Torsion of Circular Shafts and Elastic 24/09 n ° : \ J |
Stability of Columns: Introduction. Pure 01 f P /-1 Comple |
I 1_0_1'si_11n_._____________‘___‘_ N | . . , S
| 3 Assumptions, derivation of torlsmnall . - o % e | Lon plet 4
i equations, polar modulus, torsional rigidity = 01 /

_/ stiffness of shafts.
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31 | Powert Page 3 of 4
: er transmitted by solid
circular shafts. g o bt gy | 210930009 ; !
32. | Module-4 o |*'he | Gmped
33. i s =
E: Lt'lll-tl work principles: Introduction, 01100110 e =
T Juii lrlum a_nd work fundamentals, 02 kR */io C'""P" ved
- F;{ncnf e of Vll'tlllel work, Principle of 03,0410 | =
5 ;‘_ ua ’INUTk a‘pplled to mechanical systems U o1 “2}!"'9 C"”‘?"“J
: rinciple of virtual work applied to truss 10/10,14/10
structures 02 0) 13/ | £ ,,-p\m..l
36. e : _ | |
| Pl}nc!ple of virtual work applied to beams. 15/10 1910
» Principle gf complementary virtual work o v iape C""?m“l
| 3 Internal virtual work in beams and solids. 01 - 15/10 o) |13 | Comp \e ved
Tutorial-II (11/10/19) |
e ) [ 1 e _____—-—-—-—-—___—- -
INTERNAL TEST-II (17/10-19/10)

. 38. | Energy methods: Conservative forces, 21,22/10 (3= \ red
Principle of minimum total potential 02 °L ¢ / Coreple
energy, Strain energy in springs, I D N -

39. | Strain energy in beams Strain cnergy in | 22,24/10 15 3
, o : 02 ; (o prete
solids. Applications to trusses, | L O i | P
20. | Development of a finite element 02 252810 | o) f)ie | Gorp) ehe d
41. i inci 1/10,04/11 :
! qumulatmn for trusses, Principle of 02 31/10 i 4, A ]
minimum complementary, | ' 3°/ie 1
42. _E_llergy theorems. Reciprocity theorems, 02 05.05/11 | o 1|30, %/ Q"'E"“‘L
23, | Saint-Venant's principle. 02 07,08/11 | 0§ |o1r]1e | Commple v
44. | Module-5 ‘i
25 | Mechanical Properties of materials: 02 | TVILI2ZALE g ar oh/v c.@uJ
6. | Fracture: Type L. Type 11 and Type IIL. 02 12,1811 | o [05*n Cﬂmp\!“ol
47. | Creep: Description of the phenomenon 19,19/11 06,
. with examples. Three Stages of creep. 02 » Vv b Cortf \eved
. creep properties, stress R NS S——— i
48. | Fatigue: Types of fatigue loading with 02 25.26/11 . ,1/,'91 M Cornple red
examples, _— [P IS |
49. Mechanism_ of fatigue, fatigue properties, 0 2628/11 | 4, |18 Ml Coem l" bl
50. | S-N diagram 01 2011 | a3 M| Compler
_._____H__'____.______________ T e — _,_._..———._____,—-—-—'_'__.—-—-—-_ e f—T e
51. | Tutorial-1I (14/11/19) i !
ol PR D e
52| Internals-11 2U/11-23/11) | | |
B e | PR —

I N, o
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Assignments and Mini Project

Assi t-1
SHZS;EI?HB‘I;? Eﬂ“‘lf EQOFLIBPI ey / &l‘l"P"“dbb]\‘b eﬁh
Nm’\u:.\s on be‘u} Va.:\r.,q bet-'bcn_.g

Assignment - 11

Submit By: Namgp‘f‘a]b en SFD 3 BmD A'T;nioh

Assignment -

1 Nuweacts on ‘DJ@WL"— Yy be,

Submit By:

Mini Project
Submit By:

Literature to be Referred for the Course:

—_—

Book Code . | . Publication Information
Type Title & Author Edition | Publisher Yar [ @
‘, Vikas
| rd : -
| Text T1 | Strength of Materials. S. S. Bhavaikatii | 3 : G 2012
| Books ! Edition House, New
, | Delhi
_ | :
y Dhanapath Rai
T2 ?(ts:(::f:]}]‘ru ﬂl:il Waterials, . - Publishing 2012
o - B B ~ Company
R1 | Introduction to Aircraft Structural i Butterworth- 2007
| Analysis, T.H. G Megson R Heinemann
R Mechanics of Materials, Beer. F. P. and ] McGraw Hill 2006
- Johnston. R | Publishers
Reference | Elements of Strength of _Materials._-;__ .
Bboks R3 ' Timoshenko and Yu:ng ) s East-West Press | 1976
Springer
Structural Analysis. O. A. Bauchau and Dordrecht |.
R4 J. - Heidelberg -
I. Craig London New |
|| _ _ Yok |

Comments by Faculty: C"mp“h“ ary ko od sex Corthin Ao 54‘?“"’}4 p"cg'

Comments by HOD:

| Prepared by [De - Bito PR~ cE | Reviewed by
! RaJa - P

Date&sign y —‘_Dulc&_s_ig_n_' 3 . AN
[ T
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/IJAI SRI GURUDEV//
S.J.C INSTITUTE OF TECHNOLOGY
DEPARTMENT OF AERONAUTICAL ENGINEERING
Mechanics of Materials (18AE33)
Tutorials-I

Sl. No.

Questions

CO | Levels

MODULE-]

A Steel plate of thickness 10mm tapers uniformly from 60mm
at one end to 40mm at another end in a length of 600mm if
bar is subjected to a load of 60kN find it's extension take
E=2*10° pascal what is the percentage error if average area
used for calculating the extension.

Col L3

o

| The extension of a bar is uniformly tapering of diameter d+a to

d-a in the length is calculated by treating as a bar of uniform
cross section of average dimension d what is the percentage
error.

COl | L3

1.5m long steel bar is having a uniform diameter of 40mm for
a length of 1m and in the next 0.5m it's diameter gradually
reduces from 40mm to 20mm determine the elongiation of
this bar when subjected to axial load of 160kN given that
young’s modulus is 200GN/m?,

COl L3

If a tension bar is found to tapers from d+a diameter to d-a
diameter prove that the error involved in using the mean
diameter to calculate tha young’s modulus is [10a/D]A2
percent.

COl L3

Determine the change in length width and thickness of the
steel bar which is 4m long, 30mm wide and 20mm thick is
subjected to an axial pull of 30kN in the direction of length
take E=2*10° N/mm?, M=0.3(poissons ratio) also determine
the volumetric stain, change in volume, final volume.

COl L3

A short of piece of steel pipe is to carry an axial compressive

' load of 1000kN with a factor of safty of 2 against yielding, if

the thickness of the pipe is 1/5™ of outside diameter, find the
minimum required outside diameter d. yield stress of steel is
280MPa.

COl L3

~

The following data refers to a mild steel specimen tested in a

‘ laboratory. Diameter of specimen = 25mm ,gauge length of

COl i L3




3 load of 20kN=0.04mm

[enecimen= _ Extension under
specimen=200mm load=225kN Length

' load at yield point=150Kn, Maximum
of specimen after failure=275mm
Neck diameter=18.25mm. Determine:

> Young's modulus

» vyield stress

»> Ultimate stress

> Percentage elongation

» Percentage reduction in area _
safe stress adopting a factor of safty of 2.5
8. | The composite bar shown in the below figure is subjected to a | CO
tensile force of 30kN. the extension observed is 0.74mm. find
the young’s modulus of brass, if young’s modulus of steel is

2*10°N/mm?
$ 30 mm
] 7 » 20 mm
| Z 22
| 5
]
[
f Steel Brass — 30 kN
LA
g
| 7
| 800 mm 1 600 mm |

L]

9. | A steel flat of thickness 16mm tapers uniformly from 80mm at | COI
' one end to 50mm at other end in a length of 800mm if the
flat is subjected to a load of 120kN, find the extension of the
flat. E=2*10°MPa. also calculate the percentage error if
average area is used for calculating it's extension.

10.] A mild steel bar 50mm square in section and 150mm long is | COl
subjected to axial thrust of 200kN. half the lateral strain is
prevented by the application of uniform external pressure of
suitable intensity if E=200GPa and poisson’s ratio =0.3,
calculate the alteration in the length of the bar.

11.| Calculate the modulus of rigidity and bulk modulus of a| COI
cylindrical bar of diameter 25mm and length 1.6m, if the
longitudinal strain in a bar during tensile test is 4 times the
lateral strain. also find the change in volume, when the bar is
'subjected to a hydrostatic pressure of 100N/mm?,
E=1*10°N/mm?.

12.| A short cast iron pillar of 625mm? cross section carries an axial | COl
compressive load of 100kN. calculate 1)Normal and shear




®
J

;
!

stress on a plane inclined at 30° to the axis of the pillar. |
2)Shear and normal stress on plane on which the shear stress |

F

lis maximum.
' CO1 | L3

13.| A point in a strained material is subjected to a tensile stress of
' 120N/mm? and a compressive stress of 80N/mm? acting at
|J right angles to each other. find the normal stress, tangential
| stress, resultant stress and it’s obliguity(direction) on a plane
inclined at angle of 30° with a axis of compressive stress. also

' find the maximum shear stress.
col | L3 |

14.| A point in a strained material, the stress on two planes at right

angles to each other are 80N/mm?(tensile) and

40N/mm?(tensile) each of the above stresses is accompanied

by a shear stress of 60N/mm?. determine(1) Normal stress,

| shear stress and resultant stress on an oblique plane inclined

at an angle of 45°o the axis of minor tensile stress. also find
major principal stress, minor principal stress and their
location, maximum shear stress and it’s location

COl L3

]

At certain point in a strained material the stress condition

shown in the below figure exists find,
1. Normal and shear stresses on the inclined plane AB

2. Principal stresses and principal planes
3. Maximum shear stresses and their planes.

5.

|
' 120N/mm’

( 40N/mm* <

/ 30N/mm’ - 30N/mm’

| A_/§30° B .
| 4ON/mm*
~

’ 120N/mm’

i

COl L3

16.

d material the values of normal

stress across two planes at right angle to each other are
| 80MPa and 32MPa, both tensile and there is a shear stress of

39MPa cw on the plane carrying 80MPa stresses across the
planes as shown in the fig. below determine (1) Maximum and

At a certain point in straine

- minimum normal stresses and locate their planes. (2)
| Maximum shear stress and specify it's plane




|
)

32MPa \
AR il |
| 80MPa 80MPa
|
| = 32MPe
32MPa

e el ) the T Ccol | L3
17.| An element is subjected to stresses as shown in the fig. as

determine (1)Principal stresses and their directions. (2)
Normal and tangential stress on plane AC.

140N1mm'
C B goN/mm’
. * 475y
BN 'é
40N/mm’

|
18.| Show that the sum of the normal stresses on any two plane at | COl [ L3
right angles in a general two dimensional stress system is
 constant.

19.| A point in a strained material is subjected pure shear stress as | CO1 | L3
shown in fig. below determine the maximum and minimum
stresses inclined and orientation of their planes by mohr’s
circle method

40N/mm’
< B goN/mm’
| X 459
' - - — - ———
a5/ :
BON/mm’ \ A \

40N/mm’ \ \

l l
il s — -. l
20.| The state of stress in two dimensionally stressed body is | COI ]: L3 7|
shown in the fig. below determine the principal stresses, ',
principal plane, maximum shear stress and their planes.




‘@

21,

A stepped bar is subjected to an external load as shown in fig .
a) alculate the change in length of the bar .E=200GPa for
aluminium and E=100GPa for copper.

bt

A Steel B

RN CETRRES e
0y

P—-m#i )

Fig. 148

COl

L3

22,

A member ABCD is subjected to a point load as shown in the
fig. Calculate a) Force P necessary for equilibrium A
b) Total elongation of the Bar .take E=210GN/mm’

COl

L3

23,

A brass having a cross sectional area of 1000mm? is subjected
to an axial force as shown in the fig. Determinne the total
elongation of the bar if E=105GPa .

COl

L3

24,

A steel bar of 25mm external diameter and 18mm internal
diameter encloses a copper rod of 15mm diameter .the ends
are rigidly fastened to each other .calculate the stress in the
rod and the tube when the temperature is rised from 15° to
200°C .take a=11x10%/°C,

COl

L3

25,

0=18x10/°C, Ex=200GPa ,Ec.=100GPa.

COl

L3




Write a note on Plane Stress and Plane Strain.

26.| A point is strained in a material is subjected to a tensile stress [col| L3
of 500N/mm? and 300N/mm? in two mutually perpendicular
planes. Calculate normal ‘tangential ,resultant stress and its
obliquity on a plane making an angle of 30° with the axis of the
second stress . also find maximum shear stress.
27.| An element is subjected to a principal tensile stress across two cor| L3
perpendicular planes as shown in the fig. a) Determine Normal
stress ,shear and the resultant stress on the plane EC .
determine also its obliquity. What will be the intensity of the
stress which is acting along will produce the same maximum
strain if the poisson’s ratio is 0.33.
sson's ratio Is 033, BON/mMM* -
28. | Derive the equation for Bars with continuously varying Cross | COl | L3
sections with i) Rectangular Cross section ii) Circular Cross
section
29.| Derive elongation due to self-weight and with uniformly | COI | L3
tapering section due to self-weight.
30. | Define volumetric strain. Express the volumetric strain due to | COl | L3
three mutually perpendicular stresses.
31.| Define all the 4 Elastic Constants. Col | L3
32.| Derive the relationship between Modulus of elasticity (E) & | CO1 | L3
Bulk
33.| Derive the relationship between Modulus of elasticity (E) & | CO1 | L3
Rigidity Modulus (G).
34.| Derive the Stresses on an inclined Plane corresponding to COl | L3
i) Uniaxial stresses ii) Biaxial Stresses
35.| Draw the Stress-Strain diagram for ductile and brittle Col | L3
materials. Mention the salient points.
36 | Derive Equilibrium equation of 3D stress system. Col | L3
T | cor | L3




38

Write a note on Material selection for Structural Performance. | CO1 | L3 |
39 | Derive Compatibility Equation. k)
40 | Define Load factor and Allowable stress. sl

o)

?;s \ A

g
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NOTE: 1.Answer all three main questions,
2. Missing data if any, can be suitably assumed

— R R e e =

I NS —— e e———— 1

Question ’ - | |
Number ' Marks | CO | Levels
T a) Derive Equilibrium equation of 3D stress
1 f system. 06 col1| L-3 |
= - : S |
b) Draw the Stress-Strain diagram for ductile ‘
materials. Explain the salient points. 04 [ CO1| L3 |
[, E— = R PSS [ (S—
_ OR N
) a) Derive Compatibility Equation. 06 iCOl_! > '
b) Explain about Plane Stress and Plane Strain. )
_ R ||.__ L3
| Derive the equation for Bars with continuously | i
varying Cross sections with | i
3 i) Rectangular Cross section 10 Co1 g
ii) Circular Cross section
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a) Derive the Stresses on an inclined Planc | | ‘[“
i corresponding to !| }
4 10 | co1
i i) Uniaxial stresses ii) Biaxial Stresses f L3 |
| I ]
| a) A Steel plate of thickness 10mm tapers I ‘{ —

uniformly from 60mm at one end to 40mm at
another end in a length of 600mm if bar is
subjected to a load of 60kN find it's extension

bilke: Btiiis ‘ 05 | | |
ake E=2*105 pascal what is the percentage i |

error if average area used for calculating the | |
extension. ’ / '

:: p_?mt in a strained material is subjected to a
St:em € stress of ;2[}iN/mm2 and a compressive
o ;s o{f 80N/mm acting at right angles to each
resuh.ammc: the normal stregs. tangential stress | | |
stress and it’s obljquit (directi | |
plane inclined at L ¢ \Cwrection) on a 05| co1 | L-3
angle of 30° with a axis of / | ‘

compress;
Pressive stress, also find the maximum shegy

_OR

—————

—_—
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. a) At certain point_i?{_ai strained material the
stress condition shown in the below figure
! exists find,

i) Normal and shear stresses on the inclined
' plane AB

ii) Principal stresses and principal planes

iii) Maximum shear stresses and their planes. |

05 | Co1 | L-3

‘ 120N/mm’ |
T TPt T,
40N/mm’ |
| .
| B |
|
' 3ON/mm’ 30N/mm _
J - |
A _~S30° _, !
‘ R 40N/mm’ |]
: 120N/mm’ 'I

| b) A stepped bar is subjected to an external load

as shown in fig . a) calculate the change in
( length of the bar .E=200GPa for aluminium and 1|
| E=100GPa for copper. ‘ |

|. Aluminium C_ Copper  © ; ) |

i' & . Gwe Bl 1 ;. 05 || Co1| L-3 |
| &0 kN _._.._._'_3_ = PRI IO S e 40 kN . ‘| ||

| i S | |

| | |

| —rt—r 'a"_'-’_'——-—»i—- — 200 .___ __200 o ‘ | ||

| - 5;3.-..'; L N ._i__ 2 I| {
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COURSE OUTCOMES:

pletion of this course, students should be able to

On successful com

I
,[ Apply the concepts of equatlons of linear elasticity « correspon

dmg to stress

|
Cco1 | and strain (L3)

. _'| Draw the Shear force and Bending Moment diagrams (L3)

coz2
| co3 'l Study Euler-Bernoulli and Three dimensional beam  theory (1.3) -
,'l_?04 Summarize the deflection ofbeaﬁéandmﬁ(;si{m [LET - l'l
l,f—gOS I e rinciples of virtaal work different energy methods (L3) |
| €06 |Studg ‘the basics s of fatigue, ¢ creepand fracture(L3) |
#
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Rubrics-1

Subject: Mechanics of Materials

Subject code: 18AE33

gl. [ USN NAME OF THE STUDENT A B |C |D |Total
0.
I | 1SJ18AE001 | ABDUL RAHMANJ 3 3 I 08
2 | 1SJ18AE002 | AFRIN TAJP M A Al A A A
3 | 1SJ18AE003 | AKASHM 4 3 | 1 9
4

|STI8AE004 ?ﬁiH SIDDANGOUDA 4 3 | 1 9—
5 | 1SJISAE005 | AKSHAY KUMARP § A |A|A|A]| A
6

1SJ18AE006 éﬁ?%ﬁ““ 3 2] 10
7 | 1S118AE007 | ANUSHREE N 4 31 10
8 .| 18J18AE008 | ARAVIND R NAIDU 3 312 9
9 | I1SI18AE009 | ARJI BHARATH 3 31| 8
10 | 1SJ18AE010 | BHASKAR S A Al A A
11 | 1SJ18AE011 | BHAVANA A 4 4 1 10
12 | 1SJ18AE012 | BINDUSHREE K 4 4 | 1 10
13 | 1SJTISAE013 | CHANDAN KUMAR A A Al A A
4 4
14| 1s718AE014 gﬁ‘gjﬁi}m‘“ 39
15 | 1SJ18AE015 | CHIDANANDA 4 312 10
16 | 1SJ18AE016 | DHANUSH KUMAR B K 4 302 | 10
17 | 18J18AE017 | DURGAPRASAD N S 3 31 3| 10
18 | 1SI18AE018 | GIRIDHAR S 3 3 I 8
19 | 1SJ18AE019 | GIRISHN 3 4 1210
20 | 1SJ18AE020 | GOWTHAM S A Al A A
21 | ISII8AE021 |HARSHADS 3 ERERER
22 | 1SJI8AE022 | HARSHITHL 3 3 | 2|10
23 | 1SJ18AE023 | HARSHITHA K : 4 11 10 i
24 | 1SJI8AE024 | HEMANTHB S 4 4111 B |
25 | 1SJI8AE025 3 31| 8 |

JANAPAREDDI SAIKUMAR



26| 1SJ18AE026 | K KEERTHIVARDHAN A EARS LY
27| 1SJ18AE027 | KOLLANA YESWANTH N RERN
128 | 1SJ18AE028 | MAHIMA T S R LIRS
29 | 1SJI8AE029 | MANIKYA G B ENREEYN.
30 | 1SI18AE031 | MANOJ S . ol el L
31| 1SI18AE032 | MANOJ SINGH H S EEENEEE.
32| 1SII8AE033 | MARIYAMBIT S ¢ | 1|4 L] W0
33 | 1SJ18AE034 | MEGHASHREE M S RN
34 | ISII8AE035 | MOHAMMED AZAM A ENEN R
35 4 T | 4 | 1 10

ISJI8AE036 | MONIKA CHAVAN A
36 | 1SJ18AE037 | MYTHRI C 4 L3 1] 9
37 | 1SII8AE038 | NAGAMANIJ V L I O A O
38 | 1SI18AE039 | NAGESHD R 31 | 4] 2 10
39 | 1SI18AE040 | PRAJAKTA S LOKHANDE 3 L4 ] 2] 10
40| 1S118AE041 | PRAMODGOWDA T S 4 L4 110
41 | 1SJ18AE042 | PRASAD BELGUNDKAR 3 1| 4 |1 9
42 | 1SI118AE043 | RACHANA J 3 4127110
43 | 1SJ18AE044 | RAHUL P 3 1|3 I 8
44 | 1SJ18AE045 | RAKESH S 4 U3 2 [ 10
45 | 1SI8AE046 | RAMYAKRISHNA K 4 |1 [ 31171 9
46 | 1SJ18AE047 | RANJITHB S A lA|ATAT] A
47 RAVINDRA SREE 4 1

“ISHBARR | e ancon P12 |
48 | 1SJ18AE049 | SAIKEERTHAN BL 2 Ll 21 &
49 | 1SJ18AE050 | SAMPRUTHA A R 4 I 3| 2 10
50 | 1SJ18AE051 | SOWBHAGYA MR 4 | 3| 2 10
51 | 1SJ18AE052 | SRIDHAR K R 3 | 3 | 1 8
52 | 1SJ18AE053 | UIWAL N 2 |1 3|1 7
53 | 1SJ18AE054 | UMESH RANA 4 ERENEE
54 | 1SJ18AF055 | USHA G 4 L3 1210
55 | 1SJ18AE056 | VAISHAK M 4 |13 11]9
56 | 1SI18AEQ57 | VARUN M 2 P31 !
57 | 1SJT8AE058 | VEERESH 4 [ 1|3 ]2]10
58 | 1SJ18AE059 | VIGNESH GOWDA P [ b2 ]l >
59 | 1SJI8AE060 | YASHWANTH R 3 | vy ] 8
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//IJAI SR1 GURUDEV//
S.J.C INSTITUTE OF TECHNOLOGY
DEPARTMENT OF AERONAUTICAL ENGINEERING
Mechanics of Materials (18AE33)

Tutorials-11

SI. No. Questions | CO | Levels
_ MODULE-II —
1. | Derive the equation for Cantilever beam with Point load, UDL and UVL | CO2 L3
load. [ _
2. | Derive the equation for Simply supported beam with Point load, UDL | CO2 L3
and UVL load. !
3. | Derive the equation for Overhanging beam with Point load. 1Coz | L3 |
4. | Explain about the following [co2 | L2
i)Types of beams
ii)Types of supports and
| iii) Types of Loads
|5 ' Explain about the Euler-Bernoulli Assumptions. co2| L2
6. | Explain about the Euler-Bernoulli Implication. co2 | L2 _
7. | Derive the Beam theory derivation with assumptions. CO2 L3
8. | Draw the bending moment and shear force diagram for the cantilever Cco2 | L3 |
beams shown in the below figure. I
n Fig. 3.15a. '
20kN 20kN |
i |
|
5 A C _yv |
N DR, |8 ¢ i R '
,{_._ e -““ _,_______,_)4___ 1!71 ""“"”'""!4— 1 || !
(a) Space Diagram | '|
9. | The simply supported beam shown in the figure carries two concentrated | CO2 ‘ L3
j loads and a uniformly distributed load. Draw the SFD and BMD. |
30kN 20kN | |
10kN/m '-
' boond, -
A C D
e—om——f—2m— 4m \
pu— 8m | ‘
(a) Space Diagram | |
| 8|
10. | A simply supported beam AB of 6M span is loaded as shown in the figure L3 |

Draw the SFD and BMD.




Dfaw the SFD and BM

o gkl

P
L3

)For t.he beam shown in the figure determine the magnitude of the load
P acting at C such thst the reaction at the supportes A and B are equal.

NI SRS
. co2 L3
Draw the BMD and SFD for the
Clearly indicate the point of contraflexure. y
13.| Draw the BMD and SFD for the overhanging beam shown in the figure. co2 | L3
Indicate all si ﬁcant values including point of contraflexure.
co2 | L3




—

Dr s
valauv:stze SED alnd BMD for the beam. Mark the salient points and their
s ‘m"l lt“ e _C!_lggram. Locate the point of contraflexure, if any.

;_\,.\,-\,-\f—\r\r—\f—\f:-‘\

P O \0O /  30kM-m
e f———2m

e
(a) Space Diagram

e ——

15. | Agirder 6M long rests on two supportes with eqal overhangs on either

side and carries a uniformly distributed load of 30kN per meter run over
the entire length . Calculate the overhangs if the maximum bending
moment , positive or negative , is to be as small as possible. Draw the
SFD and BMD for tﬂg_@puble overhang beam.

g S —

@.-D—é—" iB

; aokwm 5 ;-II.'.-“‘I :'-::‘:'“.:.:.'.. :I“.:...“:

6m
(a) Space Diagram

];“:__F

co2 | L3

16. | Draw the SFD and BMD for the cantilever beam shown in the figure

below.
s BV

m in Fig. 3.24a.
- 4kN/m

L

20kN

CO2 L3

e 2111

i B -—~---'~'*“'""/“" 1
(a) Space Diagram

17.

Draw SED and BMD for the simpy supported beam shown in the figure.

indicate values at salient point.

-

CcO2 \ L3




- 20kN/m

=

40kN
; ! -

- —
B C \p”’
EOkN—m
3m > 1m f+—— 2m ————2m —

(a) Space Diagram

T s e
= e

T

18.

Draw the SF
D and BMD for the beam shown in the figure and mark the | CO2 | L3

15kN 7 15kN

l /—ZOkNKm
AF

B - C D E
b 1M —fe— 1M —fe—1m -—o4<—1rn—+-l+-1m——--+—-1m
(a) Space Diagram

FTEOR

19.

For the given stress compare the moment of resistance of a beam of | CO2 L3

square section when placed 1) with its two sides horizontal . 2) with its
diagonal horizontal.

20.

The T section shown in the figure below is used for a simply supported
er a span of 4m. It carries a uniformly distributed load of 8kN/m
Calculate the maximum tensile and compressive

beam ov
over its entire span.
stresses occurring in the section .

b 420 ___;f?.:q 5 :

section area and 1m long,

*25mm Cross- : :
s of 800 N is applied on It -

iron test beam 25
t hen a central load

A cas .
fail w

supported at its ends



what UDL will break i -
deep and 2m long . a cantilever of same material S0mm wide, 100mm

22.

A ?"“P|y supported beam of 200mm wide and 300mm deep supports an
uniformly distributed load of intensity w kN/m over a span of 4m.
calcu!ate the safe intensity of load that the beam can carry, if the
permissible stress in bending and shear are 56 N/mm? and 4 N/mm’

respectively .

CcO2

L3

23,

A cantilever has a length of 3m. its cross-section is of T-section with
flanges 100mm*20mm and web 200mm*12mm, the flange is in tension.
What is the intensity of the UDL that can be applied if the maximum
tensile stress is limited to 30N/mm2 . Also compute the maximum

compressive stress.

COoz2

L3

L3

24.

has a length of 2.5m and is subjected to a point load
pressive bending stress

f the beam . the

A beam of T section
as shown in the below figure . calculate the com
and plot the stress distribution across the cross-section 0

maximum tensile stress is limite

d to 300MPa . calculate the value of W.

CcOo2

28,

A rectangular beam of 200mm wide and 300mm deep is subjected to a
shear force of 60kN. Determine (i) Average shear stress (i) maximum
shear stress (iii) shear stress at a distance of S0mm above the neutral axis.
Sketch the variation of the shear stress along the deep of the beam .

CcOo2

L3

COo2

L3

26.

mm*20mm and web 200mm*12mm is
£200kN . Find the shear stress at the
also sketch the stress distribution

A beam of I section has flange 100
subjected to a vertical shear force 0
flange , junction and neutral axis .

diagram.

L3

27.

consists of 180mm* 15mm flange and a web of

280mm*15mm thickness . it is subjected to a bending moment of
120kNm and a shear force of 60KN . sketch the bending and shear stress

distribution along the depth of the section .

A beam of an I section

coz2




28.

A T shaped cross-section of a beam as shown in the below figure is
subjected to a vertical shear force of 100 kN . calculate the shear stress at
the neutral axis Jjunction and flange . MI about the horizontal neutral axis

is 0.0001134m*,

Cco2

L3 |

MODULE-III

29.

Derive the Torsional Equation.

CO3

L3

30.

Explain about the Torsional rigidity and Torsional Strength

Co3

L3

31

and Hollow shafs.

Explain about the Power Transmitted by the shaft for solid circular shafts | CO3

L3

32,

What length is required for a solid steel shaft of 12 mm in diameter so that
the cross-section at one end can be rotated at 90° with respect to other end
with out exceeding an allowable shear stress of 70MPa in the shaft ?

Assume G as 80MPa.

COo3

L3

33.

Determine the diameter of the solid shaft which will transmit 440 kW at
280rpm if the maximum torsional shear stress is to be limited to 40

N/mm?

CO3

L3

34.

A solid circular shaft has to transmit power of 1000kW at 120rpm .find
the diameter of the shaft, if the shear stress of the material must not

exceed 80N/mm? . the maximum torque 1.25 times of its mean . what
aving in material would be obtained if the shaft is replaced

percentage of s
6 times the external

by a hollow one whose internal diameter is 0.

diameter, the length , material and maximum shear stress is being same .

CO3

COo3

L3

L3

3®

A solid shaft is subjected to a maximum torque of 25kNm. Find a suitable
diameter of solid shaft, if the allowable shear stress and the twist are
limited to 80 N/mm? and 1° respectively to a length of 20 times the

diameter of the shaft.

Co3

L3

36

as to transmit 60kW at 210rpm such that the
exceed 60MN/mZ.If the ratio of internal to
and the value of rigidity modulus is

A hollow circular steel shaft h
maximum shear stress does not
external diameter is equal to %

aft and the angle of twist in a length

84GPa. Find the dimension of the sh




In one meter length. Determine the diameter of
the shaft .

39

A hollow shaft having its internal diameter 40% of its external diameter,
transmits 562.5kW power t 100 rpm . determine the internal and external
diameter of the shaft if the shear stress is not to exceed 60 N/mm? and the
twist in a length of 2.5 m should not exceed 1.3 degree. The maximum
torque being 25% greater then mean. Modulus of rigidity is 9/10* N/mm?

40

Determine the ratio of power transmitted by a hollow shaft and a solid
shaft when both have same weight Jength ,material and speed. The

diameter of the solid shaft is 150mm and the external diameter of the
hollow shaft is 250mm

7 /

5'7\/‘0’ \ Reye
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L Internal Test Question paper —|

| Name of the staff/s: Dr. BINO PRINCE RAJA.D ‘

_ B&%\.‘i
| Date: 11/10/2019 Signature:  # L\V |
Vs — S

] Reviewer's Signature: [ WU ';1 Vel D |

8.J.C. Institute of Technology
Department of Aeronautical Engineering

Test: 11 Semester: 111
Subject Name & Code: Mechanics of Materials - 1SAE33
Date: 18/10/2019 Time: 9.30-11am Max Marks: 50
NOTE: 1.Answer all the questions. Missing datas can be suitably assumed.
Quc_sl-il_:h
Number | Marks | CO | Levels
——— —
. | Derive the equation for Cantilever beam with Point load and UDL
A4 10 |CO2| L3
o OR
5 Derive the equation for Simply supported beam with Point load and UDL 10 | coz | L3
3 Derive the Beam theory derivation with assumptions. 10 | co2 w
OR

Explain about the Euler-Bernoulli Assumptions and Implication.
| 10 Co2 | 3

|
| Draw the Shear Force and Bending moment diagram for the cantilever beam shown below.

\5 \U'! ﬂ-\‘-H\m \0 V\“‘!

s | ;- 10 [co2| L-3
° v
| Y e D
| ; / im ik
| B2 %
o OR
B __‘ A simply supported beam AB of 6M span is loaded as shown in the figure .Draw the SFD and it ‘ i _ I__3
6 | BMD. |

-5 l ‘




‘ The T section shown in the figure

ra simply supported beam over a span of 4m. It carries

Page: 28

i

06#Form#02b - Rev. No. 02

.  she below is used fo
auniformly distributed load of 8kN/m over its entire s

S pan. Calculate the maximum tensile and compressive
stresses occurring in the section . P

7 10 Co2 | L3
OR
A beam of I section has flange 100mm*20mm and web 200mm* 12mm is subjected to a
8 vertical shear force of 200kN . Find the shear stress at the flange , junction and neutra] 10 | €0
axis . also sketch the stress distribution diagram.
9 Derive the Torsional Equation for Solid circular shaft. 10 | €03
OR
A solid circular shaft has to transmit power of 1000kW at 120rpm .find the diameter of
the shaft, if the shear stress of the material must not exceed 80N/mm? . the maximum 0 | L3
10 torque 1.25 times of its mean . what percentage of saving in material would be obtained 10 L

if the shaft is replaced by a hol

low one whose internal diameter is 0.6 times the external
diameter, the length , material

and maximum shear stress is being same .




sJCIT

COURSE OUTCOMES:

On success i }
ful completion of this course, students should be able to

COl

o2

CO3

CO4

O3

Draw the Shear force : i y the 10
ar force and Bending Moment diagrams. and Study the Eli!el';Be_l‘lwu

["Summarize the defleeti : . (
mmarize the deflection of beams and concept of torsion (L3)
[lustrate principles of virtual work different energy methods (1 3)

Comprehend the basies of fatigue. creep and fracture (1.3)

06#Form#02h - Rev. No. 02

Page: %

T Af’p]; the concepts of T S
) cepts of equ: — S— — e
pts of equations of linear elasticity corresponding to stress and strain (L3)

Jii theory (L3) |
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Subject: Mechanics of Materials Subject code: 18AE33
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No.
}'l | ISJISAEQ0! | ABDUL RAHMAN J NN ERENIEE
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7 | 1SJ18AE007 | ANUSHREEN HENLRER LB
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12 | 18J18AE012 | BINDUSHREEK | ERER R
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23 15118«10"*3_ 11AR9}11TH§4K_;;_____J ]
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25 1@113%0*% J,\MPAREDMR 1 21 11 1
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26

% | 1SJ18AE026 | K KEERTHIVARDHAN wEEELEEE.
27 | ISJI8AE027 | KOLLANA YESWANTH $d 1113 e
28 | 1SJ18AE028 | MAHIMA T S = (118143 | @
2% | 1SJ18AE029 | MANIKYA G NMENEEERE.
30 | 1SJ18AE031 | MANOJ S 4 2 [ 2|1 9
31 | 1SJ18AE032 | MANOJ SINGH H 3 P4 |1 9
32 | ISI18AE033 | MARIYAMBIT S 3T {3 1] 8]
33 | 18J18AE034 MEGHASHREE M § 3 b3 |3 10
34 | 1SJ18AE035 MOHAMMED AZAM 3 3 ] 8
- T 3 | & 1 1 8
ISJI8AE036 | MONIKA CHAVAN A
36 | 1SJ18AE037 MYTHRI C 4 1 | 3 | 1 9
37 | 1SJ18AE038 NAGAMANI J V 4 I [ 2 | 1 8
38 | 1SJI18AE039 | NAGESH D R N T I
39 | 1ST18AE040 PRAJAKTA S LOKHANDE 3 L3 [ 8
40 | 1SJ18AE041 | PRAMODGOWDA TS 3t a2 10
| 4! | ISJI8AE042 | PRASAD BELGUNDKAR R
42 | 1SJ18AE043 | RACHANA J 3 1| 3 1 8
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44 | 'ISI18AE045 | RAKESH S 4 I | 3 | 1 9
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51 | 1SJI8AE052 | SRIDHAR K R 4 I | 3 | 2 | 10
52 | 1SI18AE053 | UIWAL N 4 T | 3 | 1 9
53 | 1SJ18AE054 | UMESH RANA 4 L[ 3 [ 1 9
54 | 1SJ18AE055 | USHA G 4 1 | 2 [ 1 8
55 | 1SI18AE056 | VAISHAK M 4 1 [ 2] 1 8
56 | 1SJI8AE057 | VARUN M 1 Pt prg
j 57 | 1SJI8AE058 | VEERESH 4 13 : z |
,'Es | 1ST18AE059 | VIGNESH GOWDA P ; : 1; 1 -
L5

59 | 1S/18AE060 | YASHWANTH R
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0 | 1SJ18AE061 | YASHWANTH S
1 | 1SJI8AE062 | YASHWANTH TH
& | 1SJ18AE063 | YOGESHE S

63 | 1SJ18AE064 | NARINDER KUMAR

64 1SJ18AE0 | MOHAN REDDY

[

A = Description for the answer B = Figures or Diagrams C = Numericals and derivations
D = Timely submission
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| Marks | CO | Levels
a) Derive Equmbrlum equation of 3D stress system. ) N '
10 |CO1 | L-3
b) FDéfl_ve_Cbmpatlbll_thEu_atlon - - - 10 | co1 | L-3
I OR - o
[ a) Derive the equation for Bars with continuously varying Cross sections |
i with ‘
L-3
i) Rectangular Cross section 10 €Ol i
|
ii) Circular Cross section |
..... _— | =
' b) Derive the Stresses on an inclined Plane corresponding to _ '
| L'3
I i) Uniaxial stresses ii) Biaxial Stresses i ot
a) Derive the equation for Cantilever beam with Point load and UDL _1_0 ) C_O"’_ ik
S - S R I I *
b) Derive the equation for Simply supported beam with Point load and UDL 10 | co
- L3
OR )
" a) The simply supported beam shown in the figure carries two concentrated ioads 10 co?
| and a uniformly distributed load. Draw the SFD and BMD. o L3
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l L\ —— 10kN/m |
A+ = s f\ﬂl[(;xf\f\/\f\I\ AB
- [ 2m e 2L 4m % |
|
fe- 8m -

(a) Space Diagram

b) The T section shown in the figure below is used for a simply supported beam
over a span of 4m. It carries a uniformly distributed load of 8kN/m over its

enti . - - :
N Calculate the maximum tensile and compressive stresses occurring
In the section .

v

sJCIT 06#Form#02b - Rev. No. 02 g‘\‘;‘ a .
v b . \

a) Derive the Deflection of a cantilever beam with point load |

b) A cantilever beam 2m long A cantilever beam 2m long and rectangular in
cross-section of 100*200mm wide and deep respectively carries a udl and a
point load as shown in the below figure . find the deflection of the beam at the |
free end .Take E = 1¥10° N/mm’.

1kN
3 kN/m \
C
A O G

NN,




OR

6 ‘ load .

S b) Derive the deflection of Simply supported beam with point load at centre.

. a) Define conservative forces and obtain the work done by conservative force
- along any path joining two points .

b) Explain a) Clapeyron’s theorem
b) Maxwell’s theorem ;

‘ ¢) Castigliono’s theorem

I B I -

B OR

- a) Define prilﬁ)le of virtual work fm?pﬁﬁ._ogain the equilibrium of a

R - —— g
. b) Explain the steps involved in unit load method applied to TRUSS structures.
9

a) Define fracture. Explain the classification of fracture.

b) Define fa:@u; F.:pign_l_\'p_es of l’aifi_gtlc_logi@.

SJCIT
0GH#Formin2b - Rev. No. 02

C03 | L-3
C04 | L3
C04 | L-3

a) Explain the SN diagram in fatigue.

10

b) Define creep and explain the stages of creep deformation.

10

COURSE QUTCOMES:

students should be able to

. On successful completion of this course,

Apply the concepts of equations of linear elasticity corresponding to stress and strain (L3)

Ccol

—

O3 Summarize the deflection of beams and concept of torsion (L3)

Illustrate principles of virtual work different energy methods (L3)

Comprehend the basics of fatigue, creep and fracture (L3)

|
|

. co2 Draw the Shear force and Bending Moment diagrams, and Study the Euler-Bernoulli theory {EBT}1
|
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the free end and w/unit length at the fixed end .

Tutorials-111
SL No. Questions CO | Levels
MODULE-IV
1. | Define conservative forces and obtain the work done by conservative force along | CO4 L3
any path joining two points . |
2. | Explain a) Clapeyron’s theorem CO4 L3
b) Maxwell's theorem
¢) Castigliono’s theorem -
3. | Derive the work potential equation due to body force, surface force and point CcO4 L3
load.
4. | Derive the equation for Strain energy in Springs. CO4 L3
5. | Derive the equation for Strain energy in Beams and solids. CO4 L3
6. | Define principle of virtual work for a particle. Obtain the equilibrium of a CO4 L3
particle.
7. | Explain the steps involved in unit load method applied to TRUSS structures. CO4 L3
8. | What are the difference between the principle of virtual work and the principle CO4 L3
of complementary?
9. | Explain the steps involved in unit load method applied to BEAMS. CcO4 L3
MODULE-V
10. | Define fracture and explain the classification of fracture. COs5 L3
11. | Define fatigue and explain types of fatigue loading. COS5 L2
12. | Explain the stages of fatigue failure. COs L2
13. | Explain the SN diagram in fatigue. COs 3
14. | List the fatigue properties. COs5 L2
15. | List the factors affecting the fatigue. COs5 L2
16. | Define creep and explain the stages of creep deformation. COs5 L2
17. | Explain stress relaxation. COs5 L3
MODULE-III
I8. | Derive the Differential equation for deflection curve. CO3 | L3
i o ! -
19. | Derive the Deflection of a Cantilever beam with a point load at the free end . CO3 | L3
20. | Derive the Deflection of a cantilever beam with point load CO3 | L3
|
21. | Derive the Deflection of a Cantilever beam with an uniformly distributed load . CO3 : L3
22. | Derive the Deflection of a Cantilever beam with uniformly varying load zero at | CO3 L3




i 1o . b v fiar it c 1L ]dl
is simply supported at its ends. It carries a concentrated load of 120kN ai

23. | Derive the Deflection of a cantilever beam with couple or moment at the free CO3 L3
end . : - = .
24. | Derive the deflection of Simply supported beam with uniformly distributed load | CO3 L3
25. | Derive the deflection of Simply supported beam with point load at centre. CO3 | L3
26. | Derive the deflection of Simply supported beam with uniformly varying load. CO3 L3
27. | A cantilever beam 2m long A cantilever beam 2m long and rectangular il) cross- | CO3 L3
section of 100*200mm wide and deep respectively carries a udl and a point load
as shown in the below figure . find the deflection of the beam at the free end
.Take E = 1*10° N/mm>. .
|
Z
7
AY
7
(/ s ~ 1
st 2m
Zaa o i S |
28.| A Cantilever beam is 150 mmwide , 200 mm deep and of 2m span carries a CO3 L3
unifromly varying load of 50 KM/m at the free end to 150 KN/m at the fixed end
find the slope and deflection of the Cantilever beam at the free end . Take E=
1*10°%kN/m?,
29. | A Cantilever beam 2 m long of 20kN at its free end and 30N at a distance of 1 m from CO3 T
the free end . find the slope and deflection at the free end . take | =15*107 mm*,
E=2*10°N/mm?* .
30. | Find the slope and deflection at the free end of the cantilever shown in the below figure | CO3 L3
E=200kN/mm?: [ =40* 10°mm?, '
20kN ‘
. 4 kNim . |
B yC
A:q
|
31.| A simply supported beam is loaded as shown in the E\eln\:- ligure . Determine the CO3 | L3 |
deflection at point B.C and D take E = 200 Gpa and 1 = 10°mm*, | |
BT TV ;I:,l‘:\‘.:l-:-r-: ”}D‘” v 3\}6‘«" |
~~ooen
A 5 ) |
{ .
R ,_ Amo | Ciamr e A |
tig 107
| |
32.| A simply supported steel beam having a uniform cross-section is 14m span and | CO3 L3

80KN at two points 3m and 4.5 m from the left and right end respectively . If the |



momen_t of inertia of the section is 160*10° ﬂnTnTérTa‘E:EIOGPa_. calculate the
deflection of the deflection of the beam at load points and mid span.

—_——— —

A beam of uniform cross-section 6m long is simply supported at its ends. It is
loaded at points 2m from each end with a load of S50kN . Find the ratio of
maximum deflection to the deflection at the point under one of the loads . also ;
calculate the slopes at the supports. |

34,

A steel girder of 6m length acting as a beam carries a udl wN/m run through of

its length as shown in the below figure if 1 =30*10°m*and depth 270 mm
calculate A

.

* magnitude of w so that the maximum stress developed in the beam section
does not exceed 72MN/m”.The slope of the deflection in the beam at a distance
of 1.8m from one end . Take E=200GN/m".

» fumit langth

37

figure the beam has a cross-section of 40mm wide* 100mm deep. l:'-:?"_lr()‘ N/mm?.

JOkN 10kN/m

l fan'am
i
1

A l C
" 5 J5m
[ o 41”. a0 3 LS B

Determine the maximum deflection and its location in the beam as shown in the below CO3 L3

distributed load of 15 KN'm .A clock wise moment of 160kNm is applied to the beam at
a point ¢.3m lrom the lefi hand support A . calculate

e Slope of'the beam at C.

e Deflection of the beam at C.

e Maximum deflection .Take the flexural rigidity as 40 MN-m?

A horizontal beam AB is freel y supported at A and B .8m apart . and carries a uniformly (‘0_3_ L3-

?% A 1) LS.
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SJCINSTITUTE OF TECHNOLOGY
Chickballapur - 562 101
Department of Aeronautical Engineering

Course Title

MECHANICS OF MATERIALS

Course Code C203

Subject Code 18AE33 | Semester | 3 | Section A Emp.ID 2247
Faculty Name DR.BINO PRINCE RAJA D No.students 57
CO Attainment from -TEST - 1, in the Subject: 18AE33-Based on: TYPE-1, Academic Year 2019-20
Sl | CONumber | Sum |T_std|Av-AT|TS(=3)| AT,% |Ac_AT| ATNT|
co1 C204. z ' _
1 129 | 57 | 23 | 35 | 61 | 1.9 | VES T ——
c02 C204.2 155 | 57 | 27 | 47 | 82 | 25 | YES | cos mmmmmnr s
co3| (2043 124 | 57 | 2 | 32 | 56 | 17 CO3 NN 56
CO2 I 32
coa| c08aa4 |116| 57| 2 | 33| s8 | 17 o
CO1 NN 61
cos €204.5 149 | 57 | 26 | 47 | 8 | 25 | YES
0 50 100

Distribution of CO Attainment from -TEST - 1, in Subj: 18AE33-Based on: TYPE-1, ACDY:2019-20

sl. | coNumber | 3 | % | 2 | % | 1 | % ||
CO1 C204.1 35 61 10 18 4 7 || R —
co2 C204.2 47 82 6 11 2 4 CO4 INESECEEENT o A
co3| 2043 32 [s6| a4 | 7 | 10| 18 || €O NESEESEEENEN7HIZN
02 AN 11
co4|  C2044 il Bl B B A R (R —
3 47 82 4 82 82
COos C204.5 § - i
Remarks of Course Intructor
Signature of HOD/DAC Signature of Course Instructor

1/3



SJCINSTITUTE OF TECHNOLOGY

-
CO-REPT/ Chickballapur - 562 101
e - Department of Aeronautical Engineering
Course Title MECHANICS OF MATERIALS Course Code C203
Subject Code 18AE33 | Semester | 3 | section A Emp.ID 2247 |
Faculty Name DR.BINO PRINCE RAJA D No.students | 57
CO Analysis from -TEST - 1, in the Subject: 18AE33-Based on: TYPE-1, Academic Year 2019-20 ]
sl. USN Course Outcome Number CO1 | CO2 | CO3 | CO4 | COS
Total Maximum Marks 100 | 30 40 30 30
4 1SJ18AE001 |[ABDUL RAHMAN ] Y Y
2 1SJ18AE003 |[AKASH M
3 1SJ18AE004 |AKASH SIDDANGOUDA PATIL Y Y
3 1SJ18AE006 |ANNASAGARAM GOWTHAMI Y Y Y Y Y
5 1SJ18AE007 |ANUSHREE N Y Y Y Y !
6 15J18AE008 |ARAVIND R NAIDU Y Y Y l
7 1SJ1BAE009 [ARJI BHARATH Y Y Y
8 1SJ18AE011 |BHAVANA AJ Y Y Y Y Y
g 1SJ18AE012 [BINDUSHREE K Y Y ¥ Y
10 | 1SJ18AE014 |CHAVALI BHIMA SANKARAM Y Y Y Y Y
11 | 1SJ1BAEO015 [CHIDANANDA Y
12 | 1SJ18AEQ16 |DHANUSH KUMAR B K Y Y
13 | 1SJ18AE017 |DURGAPRASAD NS Y Y Y Y
14 | 15J18AE018 |GIRIDHAR S Y
15 | 1SJ18AE019 |GIRISHN Y Y Y Y Y
16 | 1SJ18AE021 |[HARSHADS Y Y
17 | 1SJ18AE022 |HARSHITH L Y Y Y
18 | 1SJ18AE023 |HARSHITHA K Y Y Y Y Y
19 | 1SJ18AE024 |HEMANTHBS Y Y Y Y Y
20 | 1SJ18AE025 |[JANAPAREDDI SAIKUMAR Y Y Y .
21 | 1SJ18AE026 |K KEERTHIVARDHAN Y Yy Y Y l’
22 | 1SJ18AE027 |KOLLANA YESWANTH ¥ Y Y Y |
23 | 1SJ18AE028 |MAHIMATS Y Y Y Y | i
24 | 15/18AE029 |MANIKYA G Y [ v [ v [ v [ \
25 | 1SJ18AE031 |MANOJS Y ]
26 | 1SJ18AE032 |MANOIJ SINGH H Y
27 | 1S118AE033 |MARIYAMBITS Y Y |y |
28 | 1SJ18AE034 |[MEGHASHREE M S Y Y Y Yy
29 | 15J18AE035 [MOHAMMED AZAM v | v [y Y |
30 | 1SJ18AE036 |MONIKA CHAVAN A Y y v
31 | 1SJ18AE037 |MYTHRIC Y | Y j
32 | 15/18AE038 |NAGAMANIJV Y | v | v %l |
33 | 15J18AE039 |NAGESH D R Y | v | v [ v [ v ] _1
34 | 1SJ18AE040 |PRAJAKTA S LOKHANDE Y % |
35 | 15J18AE041 |PRAMODGOWDATS Y Y Y y [ v | ]
36 | 1SJ18AE042 |PRASAD BELGUNDKAR Y Y Y Y [ Y |
37 | 15J18AE043 |[RACHANAJ Y E t _____ |
38 | 1SJ18AE044 |RAHULP I T A I
39 | 1SJ18AE045 [RAKESHS Y ¥ | Yy [ ¥ | J !
40 | 1SJ18AE046 |RAMYAKRISHNA K Y Y——T ¥ Y Y |




O : S J CINSTITUTE OF TECHNOLOGY
co-m:';:ic;zem [ Y ! Chickballapur - 562 101
Department of Aeronautical Engineering
Course Title MECHANICS OF MATERIALS Course Code | €203 |
Subject Code 18AE33 | Semester | 3 | section | A Emp.ID 2247
Faculty Name DR.BINO PRINCE RAJA D No.students 57

Summary of CO attainments of Sub: 18AE33 Based on (ACTUAL-TYPE-1) Academic Year:2019-20

é5 €Ip_co CIE SEE CES TOT_Attainment

S_AT| T_ST| ATN | s_AT| T_sT| ATN [ s_aT| T.sT| ATN | ATN | % [status
co1| C204.1 35 | 57 | 18| 28 | 57 | 15| 2 | 40 |02 15| 50 | no
co2| c204.2 47 | 57 | 25| 28 | 57 | 15| 1 | 40 | 01| 1.8 | 59 | NO |
co3| 2043 32 | 57 | 17| 28 | 57 | 15| 3 | 40 | 03 | 15| 49 | NO |
cos| C204.4 33 | 57 | 17| 28 [ 57 [ 15| 4 | 40 [ 03| 15| 49 | NO
cos| c2045 a7 | 57 | 25| 28 [ 57 [ 15| a | 40 | 03| 18| 60 | vES

Summary of PO attainments of Sub: 18AE33 Based on (ACTUAL-TYPE-1) Academic Year:2019-20

PO Number 1 2 3 4 5 6 7 8 ) 10 11 12
Direct ATNT(D) 174 | 1.74 1.74 1.74
Indirect ATNT(ID) | 0.24 | 0.24 0.24 0.24

Total-ATNT 1.62 | 1.62 1.62 1.62
[
|

2 162 1.62 1.62 1.62

1
|

0

1 2 3 4 5 6 7 8 9 10 11 12

| PO Attainment

Summary of PSO attainments in Year:2019-20

PSO Number 1 2 3 4

Direct ATNT(D) 0

Indirect ATNT(ID)
Total-ATNT

1 2 3 4

PSO Attainment




s m S J C INSTITUTE OF TECHNOLOGY ]
i Chickballapur - 562 101
Department of Aeronautical Engineering
Course Title MECHANICS OF MATERIALS Course Code | c203
Subject Code 18AE33 [ Semester | 3 ] Section l A Emp.D | 3‘-:-
Faculty Name DR.BINO PRINCE RAJA D { No.st:(;ents [ z-t
si.| coip CO-ATTAINMENT COMPARISON FOR THE CAY, CAY-1, CAY-2 1
2019-20|2018-19|2017-18 |- —
1| c2041 | 15 1.9 3 3 18
2| c042 | 18 1.88 3 2 B! u CAY
3| c2043 | 15 | 151 | 24 | ! i t li l; R
4] co84 | 15 | 1515 3 0
5| c2045 | 18 | 117 6 A
6 | €204.6 1.9 S . )
s | 1BOuio. PO-ATTAINMENT COMPARISON FOR THE CAY, CAY-1, CAY-2 ‘
2019-20| 2018-19 | 2017-18| :
1| Po-1 | 162 | 418 | 235 | ° l.
2 | PO-2 162 | 272 | 235
3| PO3 2.53 2.4 ;
4 | PO-4 2.28 1.9 \ ll
5| PO-5 1.33 '
6 | PO-6 ! ‘ .
7| PO-7 | |
8 | PO-8 . i |
9| PO-9 1.62 I 3 3 4 5 & N ';
10| PO-10
11| PO-11 mCAY BCAVM @AV l
12| PO-12 | 1.62 1.9 l
l
PSO-ATTAINMENT COMPARISON FOR THE CAY, CAY-1, CAY-2
Sl. | PSO-No- I 519-20] 2018-19[ 2017-18| | \
1| PsO-1 095 | '-
2 | Pso-2 095 | ° -
3| PsO-3 ! 1 1 ) |
4 | PSO-4 0 .
Academic Year Course IntructorName ‘
2019-20 DR.BINO PRINCE RAJAD [ —
2018-19 ADITYA A.R e -
2017-18 VIGNESWARAN CM R ——
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CO-REPT/ 1Y Chickballapur - 562 101
21920 2 Department of Aeronautical Engineering
Course Title MECHANICS OF MATERIALS Course Code Cc203
Subject Code 18AE33 | Semester | 3 | Section A Emp.ID 2247
Faculty Name DR.BINO PRINCE RAJA D No.students 57
41 | 1SJ18AE048 |RAVINDRA SREE CHENDAN SAl Y
42 | 1SJ18AE049 |SAI KEERTHAN B L Y Y
43 | 1SJ18AE050 |SAMPRUTHA AR Y Y Y Y
44 | 1SJ18AE051 |SOWBHAGYA MR Y b 5 Y Y Y
45 | 1SJ18AE052 |SRIDHARKR Y Y
46 | 1SJ1BAE053 |UJWALN Y
47 1SJ18AEQ54 |UMESH RANA Y Y Y Y b
48 | 1SJ1BAEQS5 |USHAG Y Y Y Y
49 1SJ18AEQ056 |VAISHAK M Y Y Y Y,
50 | 1SJ18AE057 |VARUNM Y Y Y
51 | 1SJ18AE058 |VEERESH Y Y Y Y
52 1SJ18AEQ059 [VIGNESH GOWDA P
53 1SJ18AE060 [YASHWANTHR Y Y
54 1SJ18AE061 |[YASHWANTH S % Y y
55 1SJ18AE062 |YASHWANTHTH Y Y Y
56 | 1SJ18AE064 [NARINDER KUMAR Y Y ¥ Y
57 CcoC MOHAN REDDY Y Y Y




SICIT/NBA/ @‘ SJCINSTITUTE OF TECHNOLOGY
SEE-REPT/ Chickballapur - 562 101
RS Department of Aeronautical Engineering L
Course Title MECHANICS OF MATERIALS Course Code| (203
Subject Code 18AE33 [ Semester I 3 | Section A Emp.ID 2247
Faculty Name DR.BINO PRINCE RAJAD No.students 57

Result Analysis of Subject Code -18AE33 - for the Academic year 2019-20

Result Analysis of Section: 3 - A

No. Students Pass | % Fail l %
| 57 52 | 91| 5 | 9
Class Analysis of Section: 3 - A
No. Students 57 % | Grade Point
, FCD 19 33 10,9,8
| FC 17 | 30 7
! :’ SC 16 28 6,4
; | FL 5 9 0
MFCO mFC mSC =FL "
- J Max. and Avg. Marks
CIE AVG | SEE | AVG | TOT | AVG
CO Attainment in SEE 40 32 60 33 | 100 | 65
Sum_AT 108
}_L_students 57 ANALYSIS OF GRADE POINT AND GRADE LETTER
Avg.ATNT 1.9 Grade Letter S A B C D E F
Sum_AT(=3) 28 Grade Point 10 9 8 7 6 4 0
AT(=3)% 49 No.of Students 2 7 10 17 15 1 1
Attainment | NO % of Students 4 | 12 | 18 | 30| 26 | 2 | 2
CIE and SEE correlation Coefficient 0.72

Course Coordinator Remarks on Semester End Results for the Academic Year2019-20




