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180KN 

distributed load of 4KN/m over its entire length.

Find the slope and deflection of the cantiliver beam
12 2at its free end. Take EI = 2.5 x 10  N-mm

12 2 EI = 2.5 x 10  N-mm

uniformly distributed load of 4KN/m over the entire

 span. Find the maximum slope and deflection of the
9 2

beam. Take EI for the beam as 80 x 10  N-mm

9 2
EI =80 x 10  N-mm

OR

9.

8
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Time : 3Hrs. Sem. VI - Ag

M.O.S.

Full Marks : 80

Pass Marks : 26

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 8  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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8

OR

8.

12cm x 2cm 18cm x 2cm

A wooden beam support U.D.L. of 40KN/m over a

simple supported span of 4m. It has rectangular 

cross section 200mm wide and 400mm deep. 

Sketch the shear stress distribution and determine 

maximum and average shear stress.

carries a load of 180KN at an eccentricity of 10 mm

in a plane bisecting the thickness. Find the 

maximum and minimum intensities of stress in the

section.

2 11602

1. Choose the most suitable answer from the following

options :1 x 20 = 20

(i)

(i)        

OT6003

s
2

(a) sSin2q

(b) sCos2q

(c)      Sin2q

 

(d)      Cos2q 
s
2

s
2

s
2

When a body is subjected to a direct tensile
stress(s)in one plane, then the tangential 
stress on an oblique section of the body 
inclined at angle q to the normal of the 
section is:
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Answer all Five Questions. 
8 x 5  = 40

Calculate the principal stresses and maximum 

shear stress for the following case of two 

perpendicular direct stress together with 

complimentary shear stresses. Draw diagram showing

the position of principal planes & plane of maximum

shear stress relative to the plane of applied stress.
2 2p  =90 N/mm , p  =30N/mm  (both tensile)

1 2
2q = 15N/mm

2q = 15N/mm

Find the centroid of the I-section having top flange

10 cm x 20cm, web 12cm x 2cm and bottom flange

18cm x 2cm.

OR

7.

8
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(ii)

(iii)

(ii) For the principle planes which of the following
statement is correct?
(a) Shearing stress is zero and normal stress
      has extreme value
(b) Shearing stress is  maximum and normal
      stress is zero
(c) Normal stress is zero
(d) All of the above

The c.g. of a trapezium with parallel side a
and b and height h, measured from the side a
is:
  

OT6003

(a)
 
(b)
  
(c) 
 
(d) None of the above

b+2a
b+a 

h
3 ( )

2b+a
b+a 

h
3 ( )

  a+b
2a+2b 

h
3 ( )
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spring?

stresses induced in a thin cylindrical shell subjected

to an internal pressure?

6.

4
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(iv)

(v)

(iii)

OT6003

b+2a
b+a  

h
3()

2b+a
b+a  

h
3()

  a+b
2a+2b  

h
3()

(iv)

The moment of inertia of an area can be 
expressed as:

4
(a) mm

2
(b) KN/mm

3
(c) mm
(d) None of the above

which of the following is correct:
(a) All fibres of beam get stretched
(b) All fibres of beam get contracted
(c) Some fibres get contrached and some 
      stretched
(d) None of the above
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An inverted T-section is subjected to shear 
force F. The maximum stress will occur at:
(a) Top of the section
(b) Junction of web and flange
(c) Neutral axis of the section
(d) None of these

When a rectangular section of a beam is 
subjected to a shearing force the ratio of 
maximum shear stress to the average shear 
stress is :
(a) 2.0
(b) 1.75
(c) 1.25
(d) 1.5

(vi)

(vi)

(vii)

(v)

OT60031611602 OT6003

radius of curvature of a simply supported beam?

both ends and fixed column

4.

OR

4

4

5.

OR
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Which of the following structural member is 

example of combined bending and direct 

stress conditions?

(a) Retaining wall

(b) Long column

(c) Chimney shaft

(d) All of the above 

(vii)
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(viii)

(viii)
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Answer all Five Questions. 
4 x 5 = 20

What is Mohr's circle and what is its use in 

determining principal stresses?

Define moment of inertia and radius of gyration.

in theory of pure bending.

of circular section

2.

4

4

OR

OR

3.
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A Simply supported beam of span 'l' and 

flexural higility EI is carrying a point lord W

at its centre, the deflection at centre is 

(a)
  
(b) 

(c) 

(d) 

3 Wl
12EI

3 Wl
16EI

3 Wl
24EI

3 Wl
48EI

(ix)

3 Wl
12EI

3 Wl
16EI

3 Wl
24EI

3 Wl
48EI

(ix)
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(xix)

pd
4t
pd
2t
pd

22t
2pd

2t

In a thin spherical shell, the hoop stress is 
given by:

pd
3t

 
 

 

 

pd
4t

pd
2t

2pd
2t

pd
3t

(a)
 
(b) 

(c) 

(d) 

pd
4t

pd
2t

2pd
2t

(xx)

(xx)
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OT6003

Two simply  supported beams of same span 
carry the same load. If the finest beam carries 
the total load as a point load at its center
and other U.D.L. over the whole span, then
the ratio of maximum slopes of the  first 
beam to second will be:
(a) 1:1
(b) 1:1.5
(c) 1.5:1
(d) 2:1

The maximum slope of a cantilever carrying
a point load 'W' at its free end is at the
(a) Fixed end
(b) Centre of span
(c) Free end
(d) None of these

(x)

(x)

1311602

P.T.O

OT6003

In a thin shell, circumferential stress is given

by.........with usual rotations.

(a) 

(b) 

(c) 

(d)

pd
4t

pd
2t

pd
2 2t
2

pd
2t

(xviii)

(xviii)

(xix)

helix is:
0

(a) Less than 5
0

(b) Equal to 5
00

(c) 5 to 10
00

(d) 10 to 15
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(xi)

(xii)

(xiii)
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(xii)

A column of length 'l' is fixed at both ends, its

equivalent length will be equal to:
(a) 0.5l
(b) 0.707l
(c) 1.0l
(d) 2.0l

'l' 

Slenderness ratio of  a column may be defined 
as the ratio of its length to the..........
(a) Diameter
(b) Radius
(c) Radius of gyration 
(d) Cross -section

1211602 OT6003

Spring index is the ratio of :
(a) Length of the spring to its mean coil 
diameter
(b)  Length of the spring to its wire diameter
(c) Mean coil diameter to the diameter of the
spring wire
(d) Mean coil diameter to length of the
spring.

 
2      ptD

 

3ptD
32  

3ptD
16  

(xvii)

(xvii)

(xvi)
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C
J

J
C

(a)
 
(b) CJ

(c)  
(d) None of these

The shear stress in the extreme outer fibre of
a circular shaft under torsion is
(a) Zero
(b) Maximum
(c) Minimum
(d) None of these

modulus c and poler moment of inertia J:

(xiii)

(xiv)

(xiv)
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C
J

J
C

(a)

 
2

(b) ptD

 
(c)

  
(d) None of these

3
ptD
32   

3
ptD
16   

(xv)

(xvi)Torque transmitted by a solid shaft of diameter

D when subjected to a shear stress (t ) is 

equal to:
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OR

8

A steel rod 5m long and 40mm diameter is used as

a column with one end fixed and other end free.

Determine the crippling load by Eulsr's formula.

Take E=200GPa

transmitting 120 KW at 150 r.p.m., Find the intensity

of shear stress in the staff.

150 r.p.m 120 KW 

10.
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OR

8

A steel rod 5m long and 40mm diameter is used as

a column with one end fixed and other end free.

Determine the crippling load by Eulsr's formula.

Take E=200GPa

transmitting 120 KW at 150 r.p.m., Find the intensity

of shear stress in the staff.

150 r.p.m 120 KW 

10.
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In a close coiled spring, the diameter of each coil

to be 10 times that of wire of the spring and
2

maximum shear stress is not to exceed 60 N/mm.

Maximum permissible deflection under a load of 

400N is 10cm. Taking the shear modulus as 
42

9x10N/mm, determine the number of coil, the 

diameter of the coil and energy stored in the coil.

10cm  9x10N/mm  

2 5N/mm . Find the thickness of the pipe, if allowable
2 stress in the material is 120N/mm.

1.2m 5N/mm 

11.

OR

***

8
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In a close coiled spring, the diameter of each coil

to be 10 times that of wire of the spring and
2

maximum shear stress is not to exceed 60 N/mm.

 maximum permissible deflection under a load of 

400N is 10cm. Taking the shear modulus as 
42

9x10N/mm, determine the number of coil, the 

diameter of the coil and energy stored in the coil.

10cm  9x10N/mm  

2 5N/mm . Find the thickness of the pipe, if allowable
2 stress in the material is 120N/mm.

1.2m 5N/mm 

11.

OR

***

8
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