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1.
Derive the relation between


a)
Modulus of elasticity (E) and modulus of rigidity (N) 


b) 
Modulus of elasticity (E) and bulk modulus (K)





c)
Hence show that E = 9KN/(3K+N)


 2.
A steel rod   100 mm2 in cross section stretches by  0.4 mm over a gauge length of 50 mm under an axial load of   30 k N.  What is the strain – energy stored in it ?  If the load at the elastic-limit is  45 k N,  find the elongation at elastic – limit and the proof resilience .

3.
Determine the S. F and B. M at the section XX shown for the beam. Obtain the S.F. and B.M. diagrams.

                                                  X
60 KN          40 KN        20 KN/m






                                        2m      
              2m            3m

                                                  X

                                                            8m

4.
Find the shear stress distribution in a rectangular section (15cm x 20 cm) having a central hole of 5 cm dia. It is subjected to a S.F. of 100 KN.

5.
Find the forces in all the members of the warrentype Cantilever truss shown in figure by the method of sections. Tabulate the values.
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6.a)
What are the limitations of the moment area method?




   b)
State and prove moment area theorem – 1

7.a)
Write short notes on


(i).  Edge distance  (ii).  Tacking rivets   (iii).  Packings 



   b)
Design a riveted lap Joint to connect two plates 20mm thick.  Power driven 
rivets may be used for making the connection.  Find the efficiency of the 
Joint.


8.
Define the terms (i) Circumferential stress  (ii)  Longitudinal  stress and derive the expressions for the same in thin cylinders.
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1.
A steel tube of internal dia. 100mm and external dia. 125mm is surrounded by 
a brass tube of external dia. 150mm. The composite bar is subjected to an axial 
pull of 10kN. Find the load carried by each tube and the stresses and strains 
developed in them if ES = 200 Gpa  and   Eb = 100 GPa.

 2.
A steel bar of length  20 cm and    5 cm (  5 c m  in section is connected at its end to an aluminum bar of 25 cm length and 8 cm ( 8 cm in section, such that they have a common longitudinal axis.  Find the load which will reduce the total length by  0.25 mm.  Find also the total work done.  Take   E s = 200 Gpa  and  E a  = 70 Gpa.

3.a)
Define Bending moment, Shear Force and point of Contra flexure.       

   b)    
Draw the  S. F. D & B.M.D. for the beam shown.                                 

                                                   40 KN       40 KN    40 KN     40 KN


2 m         2 m            2 m        2 m         2 m

4.
What do you understand by section-modulus ? Obtain the dimensions of the strongest rectangular section that can be cut from a circular log of wood of 30 cm dia.

5.
Analyse the truss shown in figure by the method of joints.
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6.a)
State the first theorem of the moment area method?





   b)
State and prove moment area theorem – 2.



7.  
Design a riveted Joint as a 

a) Single cover butt Joint

b) Double cover butt Joint

to connect two plates 20mm thick.  Power driven rivets may be used for making the connection.  Find the efficiency of the Joint in both the cases.  Which is preferred.
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8.
A shell 3.25m. long, 1m in diameter is subjected to an internal pressure of 
1N/mm2.  If the thickness of the shell is 10mm, find the circumferential and 
longitudinal stresses.  Also find out the maximum shear stress and the changes 
in the dimensions of the shell.  

Take E = 2 X 105 N/mm2,     ( = 0.3
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1.

A bar of length 20 cm tapers uniformly from 40 mm dia. to 35mm dia. 
calculate the      change in its length due to an axial pull of 100kN, if E = 
200GPa. Derive the formula  used in the calculations.

2.
A crane chain having sectional area  650 mm2 carries a load of  12 k N .  As it is being lowered at a uniform rate of  40 m per minute, the chain got jammed suddenly, at which time the length of the chain unwound was  10 m .  Calculate the stress induced in the chain due to sudden stoppage .  Neglect the weight of the chain .  Take  E  =  200 Gpa.

3.
Construct S. F. D & B. M. D for the S. S beam shown.



60 KN
60 KN

                                    
    30 KN / m




2 m
         3 m
2 m

4.
For a T – section  with dimensions flange width 100mm, Depth = 200mm and uniform thickness of 40mm. obtain shear stress distribution and calculate maximum and average shear stresses if it is subjected to a S.F. = 100 KN. 

5.
Calculate the forces induced in the members of the pinjointed truss shown in figure by method of section.
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6.a)
Write the expressions for max. slope and deflection of a cantilever beam with a point load at free end.

   b)
Find the max. slope and deflection of a cantilever beam, when loaded with uniformly distributed load.
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7.a)
Sketch the following Joints


(i).  
Single riveted lap Joint 

            (ii).  
Single riveted, single cover butt Joint


            (iii).  Single riveted, double cover butt Joint.


(6)

    b)
A 6mm thick angle section is Joined to a 10mm thick gusset plate.  The angle 
is supporting a load of 55 kN.  Find out the number of 16mm diameter rivets 
required.

8. 
 Define the terms  (i).  Hoop stress  (ii).  Longitudinal stress and 

Derive the expressions for the same in thin spherical shells.  Also obtain the expressions for change in diameter and volume.
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1.

An R.C.Column 30cm X 30cm in section carries a load of 300kN. If it is 
reinforced with 4 Nos. 20mm dia. bars find the load carried by concrete and 
steel and the stresses induced in them.

    
Take ES = 200 GPa  &  EC = 15 GPa

2.  
A steel wire   2.5 mm  dia .  is firmly held in a clamp from which it hangs vertically.An anvil is secured to the wire  1.5 m below the clamp.  The wore is to be tested allowing a weight  bored to slide over the wire to drop freely from  1m height above the anvil .  Find the weight required to stress the wire to  900 N / mm2 , if   E =  200 Gpa.


Neglect the weight of the anvil and assume the wire to remain elastic.

3.       
Define Bending moment and state of pure bending. Draw the B. M. D and S. 
F. and identify the region of zero S.F.


40 KN
40 KN


2 m                   4 m                                2 m


4.    
 The L-section shown below subjected to an S.F. = 60 kN.


Obtain the shear stress distribution and expressions for maximum 
&mean 
shear stress.


                          90mm  















(Contd……2)

Code No: 210103



-2-



Set No: 4

5.
The figure shows a cantilever truss ABCDE, subjected to a vertical load P =                             
100 KN  at   joint D. Determine the forces in the members and reactions at the 
supports.
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6.a)
Explain Macaulay’s method.

   b)
Derive the  expression for the slope and deflection of a cantilever beam of length L, carrying a point load W  at the free end by double integration method.

7.a)
Sketch the following Joints.

  
(i).  Double riveted lap Joint 


(ii).  Double riveted,  single cover butt Joint


(iii).  Double riveted, double cover butt Joint.




   b)     Calculate the rivet value in a lap Joint used to connect two plates 12mm thick      

in the following cases


(i).  Power driven rivets


(ii). Hand driven rivets.

8.a)
Write short notes on riveted boiler shells.





   b)  
A thin spherical shell of 1.8m diameter is 10mm thick.  It is filled with a 
liquid so that the internal pressure is 1N/mm2.  Find the increase in diameter 
and capacity of the shell.  


Take E = 2 X 105 N/mm2,  ( = 0.3
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