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Third Semester
AERONAUTICAL ENGINEERING
MEC109: Strength Of Materials

Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)

1. A composite section contains 4 different matgri@he stresses in all the different

materials will be

a) Different b) In the ratio of their areas.
c) Equal d) Zero
2. The strain energy stored by the body withinteddsnit, when loaded externally is called -----
a) Resilience b) Strain Energy
c) Proof resilience d) Modulus of Resilience

3. The bending moment at the free end of a cantilbeam carrying any type of load is

a) Zero b) Maximum
c) Minimum d) Equalto the load
4. In the theory of simple bending , the bending stieghe beam section varies
a) Linearly b) Elliptically
c) Parabolically d) Zig-Zag
5. The shafts are designed on the basis of
a) Rigidity b) Strength
c) Stress d) Both strength and Rigidity
6. When a closely coiled spring is subjected tavdal load, it is said to be under
a) Bending b) Shear
c) Torsion d) All of these
7. Maximum deflection in a beam supported freely ahlends due to a central load P at middle is
a) PL®/48El b) PL®/16EI
c) PL®/96El d) PL?/48El
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10.

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

21.

Euler s formula is applicable to
a) Short column b) Medium column
c) Long column d) Long and short column

In a thin shell, the ratio of longitudinal streeghe circumferential stress is

a) 1/2 b) 3/4

c) 1 d 2

Maximum shear stress by Mohr’s circle methoelgsal to the of the Mohr’s circle.
a) Chord b) Half of the chord

c) Diameter d) Radius

PART B (10x 2=20Marks)
State the relationship between the three elastduli (E, K and G).
Write the concept used for finding stressebéncompound bar?
What is mean by point of contraflexure?
Draw the shear stress distribution of | — Secti
Write the assumptions for finding out the shstgess in a circular shaft, subjected to torsion.
What is Wahl's stress factor?
A simply supported beam of span 4 m is carrgngniformly distributed load of 2kN/m over
the entire span. Find the maximum deflection oftitbam.
Take El for the beam as 80 x°10I-mnr.
Write the four assumptions made in Euler’s thed column.
How to calculate the major and minor princigtagésses?
Write the expression for the hoop stress amgjifodinal stress when a thin cylinder is

subjected to an internal fluid pressure of ‘p’ kgf.

PART C (5x 14 = 70 Marks)

a) (i) Three bars of steel, aluminum and braeejoined end to end and compresséi)
at two free ends by a force P. Develop an expresgip change of length, in
terms of diameter of each length, modulus of etdagtand load.

(i) The ends of 3 m long, 60 mm dia, steel roel @gidly supported. At 20°C therg8)
is no stress in the rod. If the temperature is ceduo -10 °C, what will be the
stress in the rod and dia, of rod will change. Takg = 12 x 1 per °C,

m = 0.25, E = 206 x faN/mnr.
(OR)
b) A tension bar 5 m long is made up of two pa@ts of its length has a cross
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22.

23.

24.

b)

b)

sectional area of 10 émhile the remaining 2 m has a cross sectional afea
20 cnf. An axial load of 80 kN is gradually applied. Fiti total strain energy
produced in the bar and compare this value withdb&ained in a uniform bar

of the same length and having the same volume whdar the same load. Take
E =2 x 16 N/mn?.

A 12 m span simply supported beam is aagrya uniformly distributed load of
2kN/m over a length of 6 m from the left end anthptoads 6kN, 3kN and
4kN at distances of 7 m, 8 m and 9 m, respectiMeigw SF diagram and BM
diagram for the beam and find the maximum bendiognent.

(OR)
A rectangular beam of width 200 mm and de@@ Bim is simply supported
over a span of 5 m. Evaluate the load that the besamncarry per meter length, if

the allowable bending stress in the beam is 100md/m

A solid and a hallow shaft have same weaglltare made in same material. The
inner diameter of hallow shaft is half of outer deter. Show that for same
shearing stress the hallow shaft will carry 1.44ei$ the torque carried by solid
shaft. Is the greater torque capacity of hallowtsésa advantage?

(OR)
A closely coiled helical spring made of 10miandeter steel wire has 15 coils of
100mm mean diameter. The spring is subjected txeah load of 100N.
Evaluate :
(i) The maximum shear stress induced
(ii) The deflection and
(iii) Stiffness of the spring.
Take modulus of rigidity = 8.16 x 10/ mn?.

A beam of span 4 m subjected to a poird @20 kN at 1m from the left
support and a UDL of 10kN/m over a length of 2 onirthe right support.
Evaluate
(a) Slope at the ends
(b) Slop at centre
(c) Maximum deflection using Macaulay method.

(OR)
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25.

b)

b)

Evaluate the Euler’s critical load for a casin hollow column of external
diameter 200mm and 25mm thick and of length 6mdtrgt both ends. Take

E = 0.8 x 16 N/ mnf.Compare Euler's load with Rankine’s critical load.
Assume §= 550 N/mnf anda = 1/ 1600.Calculate the length of the column at

which both critical loads are equal.

A cylindrical shell of 3m long and is hayidm internal diameter and 15mm
thickness. Calculate the maximum intensity of stst@ass induced and also the
changes in the dimensions of the shell if it isjected to an internal fluid
pressure of 1.5N/ mm
Take Es = 2 x TON/mnt andy = 0.3(Poisson’s Ratio).

(OR)
A point in a mass of material is subjectea tensile stress of 60 N/ mirand a
compressive .stress of 40 N/ fracting on two mutually perpendicular planes,
with a shear stress of 10 N/mimn these planes. Evaluate the principal stresses

and the maximum shear stress.
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