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Time : 3Hrs.
Sem - III /M.E.
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Full Marks : 70

Pass Marks : 28

Answer all 20 questions from Group A, each question 

carries 1 marks.

Answer all Five questions from Group B, each question 

carries 4 marks.

Answer all Five questions from Group C, each question 

carries 6 marks.

All parts of a question must be answered at one place in

sequence, otherwise they may not be evaluated.

The figure in right hand margin indicate marks.
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1. Choose the most suitable answer from the following

options :1x20=20

(i)

(i)

(ii)

GROUP - A

For which material the Poisson's ratio is more 

than unity?

(a) Steel 

(b) Copper

(d) Aluminium

(e) None of these 

The ratio of Bulk modulus to Young's modulus

for a Poisson's ratio of 0.25 will be approx

(a) 0.33

(b) 0.66

(c) 1.5

(d) 1
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2

OR

A short hollow cylindrical column is 300 mm in 

external diameter and 25 mm thick. It carries a 

vertical load of 1000KN at an eccentricity of 

20 mm. Calculate the maximum and minimum 

stress.

for the beam carrying load as show in figure-03

11.

Figure - 03
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(iii)

(iv)

(iii)

(ii)

cooled, it will develop
(a) Compressive stress 
(b) Tensile stress
(c) Both (a) & (b) 
(d) None of these

The relation between Young's modulus (E)
modulus of rigidity (G) and Poisson's ratio 
(1/m) is given by
(a) G= mE/2(m+1) 
(b) G= 2mE/(m+1)  
(c) G= (m+1)/2mE 
(d) G= 2(m+1)/mE 
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OR

Derive the expression for elongation of a bar due 

to self weight.
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(iv)

(v)

(v)

  (E) (G) 

 (b) G= 2mE/(m+1)  

 (c) G= (m+1)/2mE 

 (d) G= 2(m+1)/mE

Poisson's ratio is used in 

(a) One- dimensional body

(b) Two- dimensional body

(c) Three- dimensional body

(d) Both two and three dimensional body

The stress induced in a body, When suddenly 

applied load is........the stress induced when the 

same load is applied gradually  

(a) Equal to

(b) One- half

(c) Twice 

(d) Four time
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(vi)

Find the moment of inertia about the centroidal axis

'XX' and 'YY' of the section shown in figure-02

10.

Fig No. - 02
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(vi)

(vii)

(vii)

(viii)

The rate of change of bending moment is 
equal to  
(a)  Loading at that section 
(b)  Slope at that section
(c)  Shear force at that section 
(d)  Deflection at that section

Where shear force changes sign, the bending 
moment will be
(a) Zero  
(b) Maximum
(c) Minimum
(d) Infinity
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Derive the torsion equation of circular shaft 

                       , Where notations are usual.

member is given by ox= 800MPa and oy= 200MPa.

Determine the normal and tangential stress on a 

inclined plane making an angle of 30° with major 

stress.

6
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(viii)

(ix)

(ix)

uniformly distributed load (u.d.l.) is   

(a) Uniform in nature 

(b) Linear in nature 

(c) Parabolic in nature 

(d) Hyperbolic in nature

(u.d.l.)
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width and 40mm depth is simply supported at the 

ends. It carries a point load of 1KN at mid-span.

Determine the maximum bending stress induced in 

the beam. 

(E), Bulk modulus (K) and Poisson's ratio (m).

8.

OR
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Principal planes are those planes on which

(a) Normal stress is either maximum or 

     minimum.

(b) Tangential stress is zero 

(c) Both (a) & (b) 

(d) None of these

of the Mohr's circle.

(a) Radius 

(b) Diameter 

(c) Circmference 

(d) Area

(x)

(xi)

(x)
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Derive expression of strain energy due to gradually 

applied load.

OR
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The polar modulus for a solid shaft of 

diameter (D) is 

2
(a) pD/4

3
(b) pD/32 

3
(c) pD/16

4
(d) pD/64

(D)

(xi)

(xii)

(xii)
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Explain the following 

(a) Thermal stress 

(b) Polar moment of Inertia. 

OR

                 GROUP  - C

6 x 5 = 30
Answer all Five Questions.

Calculate the total elongation of the steel bar of 
2

area of cross- section 600 mm loaded as shown in

figure -01 Take E= 200 GPa.6

7.
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The shear stress at the outermost fibres of 

a circular shaft under torsion is 

(a) Maximum 

(b) Minimum 

(c) Zero 

(d) None of these

diameter 'd' is proportional to 

(a) d 
2

(b) 1/d
4(c) d
2(d) d

(xiii)

(xiii)

(xiv)
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5.

4

4

OR

Draw SFD and BMD for a simply supported beam 

of span 'L' carrying a central load 'W' 

24 KNM. Calculate the diameter if allowable shear 

stress is 80 MPa.

A bar 2m long and 25mm in diameter is subjected 

to an axial load of 40KN applied suddenly. Calculate 
5

the extension in the bar. Take E=2x10  MPa.

6.
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(xv)
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(xiv)

(xv)If depth of a beam is doubled, then changes

in its section modules 

(a) Will remain same 

(b) Will decrease.

(c) Will be doubled 

(d) Will increase by four times

4.

4

OR

OR

A thin spherical shell of 2 m diameter and 10 mm 

thick subjected to an internal pressure of 1.6 MPa.

Calculate the Hoop stress induced in the shell. 

Define the following 

(a) Principal plane 

(b) Principal stress
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(xvi)

(xvi)

(xvii)

P.T.O
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The section modulus of a circular section 

about an axis through its c.g. is
2

(a) pd /4
2(b) pd /16
3

(c) pd /16
3(d) pd /32

Moment of inertia (M.O.I) of a triangular 

section of base (b) and height (h) about an 

axis, passing through its C.G. and parallel 

to the base, is  
3

(a) bh /4
3

(b) bh /36
3

(c) bh /8
3

(d) bh /12

4

4

2. Write the assumption while deriving theory of 

simple bending .

shape of 5m radius. Find the maximum stress 

induced in the wire Take E=200 GPa.   

20 mm

E=200 GPa.

State and explain perpendicular axis theorem.

OR

Answer all Five Questions.
4 x 5 = 20

3.
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(xvii)

(xviii)

(xviii)

(a) Horizontal axis 

(b) Vertical axis

(c) Central axis

(d) None of these

NT302913

(xix)

(xix)

(xx)

(xx)

1625303
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(a) Bending moment changes its sign   

(b) Shear force changes its sign 

(c) Shear force is minimum

(d) Shear force is maximum

(a) Hoop stress  

(b) Longitudinal stress 

(c) Volumetric stress 

(d) All of the above

NT3029
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