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PART A
Answer ALL Questions

1. Discuss the assumptions made by Kirchoff- Love hypothesis in plate bending.
Give your comments.How you will calculate the stresses σxz, σyz, σzz ? Compare
with σx, σy, σxy components.

2. Express moment curvature relations in plate bending. Mark the moment resul-
tants on a plate element.

3. Define and classify shell structures giving their applications in each case.

4. Define the resultant forces and moments acting on a thin shell. Using a neat
sketch mark them on a shell element. How many equations of equilibrium can
be written with the above resultants? Write one or two equations.

4 x 5 marks = 20 marks

PART B

5. Determine the deflection function for rectangular plate subjected to any kind
of loading q = f(x, y) and simply supported on all edges. Also determine the
moments Mx and My.

OR

6. What is meant by pure bending and pure twisting? A rectangular plate of size
a× b is subjected to moments M1 and M2 uniformly distributed along the entire
boundary. Find the deflection surface. If M2 = −M1 what will be the deflection
surface. Discuss the effect of twisting moment alone.
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7. Discuss symmetrical bending of circular plate and express the bending moments
in terms of curvatures using polar coordinates.

OR

8. Solve the problem of a circular plate subjected to edge moment,M0 around the
periphery. Determine the deflection function?

9. Discuss membrane theory of cylindrical shell with a neat sketch of an element of
shell with coordinates and forces. Obtain the equations of equilibrium.

OR

10. Analyse using membrane theory, a horizontal circular tube filled with a liquid at
pressure p0 and supported at the ends.

11. Discuss the salient constructional features and applications to engineering field
the following shell structures with neat sketches and details.
a. Conoid shell
b. Hyperbolic paraboloid shell
c. Elpar

OR

12. Analyse a single hyperbolic paraboloid shell defining its middle surface with an
equation and neat sketch. Discuss the solution of membrane stress resultants.
How the supports are designed for load transfer.

4 x 10 marks = 40 marks
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ANSWER ALL QUESTIONS 

PART A 

1. Define flexural rigidity of a plate and express it. Compare it with beam rigidity and justify 

the observation? 

2. Differentiate between plate structures and folded plate structures giving sketches and 

appropriate engineering applications?  

3. How shell stresses are assumed over the thickness, while modelling shell as two 

dimensional? Express all the ten force resultants and moment resultants. Give sketches. 

4. Distinguish between elliptic paraboloids and hyperbolic paraboloids with sketches, 

equations and constructional advantages. 

4 x 5 marks = 20 marks 

 

PART B 

 

5. A rectangular plate is subjected to pure bending with moments, M1 and M2 respectively on 

its edges. Investigate at least two particular cases of pure bending. What will be the 

deflection surface in each case? 

OR 

6. Obtain the differential equation for circular plates axisymmetrically loaded uniformly with 

p, per unit area. Write the deflection function. 



7. Sketch a differential plate element and mark loading, shear and moment resultants. Derive 

the necessary equilibrium equations and develop the Lagrange’s fourth order differential 

equation of deflection function. 

OR 

8. Discuss Levy’s solution and its application to rectangular plate subjected to loading. 

Discuss the boundary conditions and loading as well. 

 

9. Solve by membrane analysis, the stress resultants NΨ and Nθ and for an axisymmetric shell 

of revolution subjected to axisymmetric loading. Sketch element with forces. 

 

OR 

10. Solve the problem of a semi spherical dome of radius ‘a’ and thickness ‘t’ simply supported 

at the boundary and subjected to its own weight q per unit area. Solve the membrane forces 

and determine the stresses and plot the variation against the angle. 

 

11. Define and develop relationships for the geometry of the middle surface of a shell of 

general shape. Derive the equilibrium equations and transform them to obtain Pucher’s 

equations. 

 

OR 

12. Sketch a typical single hyperbolic paraboloid shell and write its simplest form of equation. 

Using stress function approach determine the membrane forces.  

 

 4 x 10 marks = 40 marks 
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Answer ALL questions 

 

Part-A 

1. Discuss Kirchoff-Love thin plate theory with assumptions. What are the displacements, 

strains and stresses?  

2. Discuss the boundary conditions of thin rectangular plate subjected to uniformly 

distributed loading with two opposite edges clamped and two opposite edges free. 

3. Explain Gauss-Codazzi conditions(equations). Why are these conditions required for a 

shell? 

4. What are the first and second fundamental forms of a surface? Express them and discuss 

their applications to a shell. 

(4 x 5 marks =20 marks) 

 

Part-B 

5. Discuss Navier solution for a simply supported rectangular plate with all edges simply 

supported and loaded by any kind of loading given by q=f(x,y) and determine the 

deflection function. 

Or 

 

6. Determine the deflection equation for a rectangular plate with all edges simply supported 

and loaded by a uniformly distributed load of intensity q0. Also determine the maximum 

deflection at the centre of the plate which is taken as square in dimension and taking only 

the first term of the series. 

 



 

7. Discuss Levy solution for a simply supported and uniformly loaded rectangular plate and 

obtain the deflected surface equation..  

Or 

8. Derive the differential equation for deflection of a uniformly loaded circular plate, 

axisymmetrically loaded. Integrating obtain the general solution for deflection and solve 

it for a circular plate with clamped edges. 

 

9. Discuss the deformation of shells without bending. In such a shell what will be the range 

of thickness in relation to other dimensions? Write down the resultant forces per unit 

length of the normal sections. Obtain the equation for membrane resultants and radii of 

curvature and loading for a shell of surface of revolution with symmetrical loading. 

Or 

10. Discuss the deformation of shells with bending. How to express the bending and twisting 

moment per unit length of the normal sections. Express the strains (εx, εy, γxy), stresses (σx, 

σy, τxy) and the stresses and moment resultants.(Nx, Ny, Nxy, Nyx, Mx, My, Mxy and Myx) 

 

11. Define and explain the constructional details of a conoid shell with a neat sketch defining 

height span etc. What will be the equation for the surface? Determine the curvatures and 

express the Pucher’s equation to solve the problem. 

Or 

12. Define and explain the constructional details of a hyperbolic paraboloid shell with neat 

sketches of various types normally used. What will be the quation of the surface and what 

is the advantage? Determine the curvature and express the Pucher’s equation to solve the 

problem. 

 

(4 x 10 marks =40 marks) 
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