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UNIT - 1  

STRESS, STRAIN AND DEFORMATION OF SOLIDS 

PART A

1. Define tensile stress and tensile strain.

The stress induced in a body, when subjected to two equal and opposite pulls, as a

result of which there is an increase in length, is known as tensile stress. The ratio

of increase in length to the original length is known as tensile strain.

2. Define compressive stress and compressive strain.

The stress induced in a body, when subjected to two equal and opposite pushes, as

a result of which there is a decrease in length, is known as compressive stress. The

ratio of increase in length to the original length is known as compressive strain.

3. Define shear stress and shear strain.

The stress induced in a body, when subjected to two equal and opposite forces,

which are acting tangentially across the resisting section as a result of which the

body tends to shear off across the section is known as shear stress and

corresponding strain is known as shear strain.

4. Define Poisson‘s ratio (May 2009)

The ratio of lateral strain to the linear strain is a constant for a given material,

when the material is stressed within the elastic limit. This ratio is Poisson‘s ratio

and it is generally Poisson‘s ratio

5. Write the relationship between modulus of elasticity, modulus of rigidity and

Poisson‘s ratio ,Bulk modulus (May 2010,12)

The relationship between modulus of elasticity, modulus of rigidity and Poisson‘s

ratio is given by

E=2C(I+1/m)

E=3K(1-2/m)

E=Modulus of elasticity, C=Modulus of rigidity ,K=Bulk modulus,1/m=poisson’s ratio

6. State Hooke‘s law. (May 2010,13)

Hooke‘s law is stated as when a material is 1loaded within elastic limit, the stress

is proportional to the strain produced by stress, or Stress/strain=constant. This

constant is termed as modulus of elasticity.
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7. Define stress and strain.

Stress: The force of resistance per unit area, offered by a body against

deformation is known as stress.

Strain: The ratio of change in dimension to the original dimension when

subjected to an external load is termed as strain and is denoted by e. It has no unit.

8. Define factor of safety

It is defined as the of ultimate stress to the working stress or permissible stress.

9. Define modulus of rigidity

The ratio of shear stress to the corresponding shear strain when the stress is within 

the elastic limit is known as modulus of rigidity or shear modulus and is denoted 

by C or G or N  

10. Define modulus of elasticity. (May 2012)

The ratio of tensile stress or compressive stress to the corresponding strain is

known as modulus of elasticity or young‘s modulus and is denoted by E.

11. What is the radious of mohr’s circle?

Radious of mohr’s circle is equal to the maximum shear stress.

12. Define principal stresses and principal plane.

Principal stresses:

The magnitudes of normal stress, acting on the principal planes are known 

as principal stresses. 

Principal plane: 

The planes which have no shear stress are known as principal plane. 
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UNIT-II  

TRANSVERSE LOADING ON BEAMS AND STRESSES IN BEAM 

PART A 

1. What are the different types of beams? (Dec 2010,11, May 2012)

i. Cantilever beam: A beam which is fixed at one end and at the other

end is known as cantilever  beam.

ii. Simply supported beam: A beam supported or resting freely on the

supports at its both end is known as simply supported beam

iii. Fixed beam: A beam whose both end are fixed or built-in walls is

known as fixed beam.

iv. Overhanging beam: if the end portion of a beam is extended

beyond the support is known as overhanging beam.

v. Continuous beam: A beam which is having more than two supports

www.civiltomorrow.com

www.civiltomorrow.com

www.civiltomorrow.com

https://civinnovate.com/civil-engineering-notes/



25 

is known as continuous beam 

2. Name the various types of load.

o concentrated load or point load

o Uniformly load

o Uniformly distributed load

3. Define shear force & bending moment at a section of a beam.

The algebraic sum of the vertical force at any section of a beam to the right 

or left of the section is known as shear force. 

The algebraic sum of the moments of all the force acting to the right or left 

of the section is known as bending of the beam. 

4. What is meant by point of contra flexure?  (May 2008, 10, 13) 

It is the point where the bending moment is zero where it change sign from 

positive to negative or vice –versa. 

5. Mention the different types of supports? (May 2011)

i. Fixed support

ii. Hinged support

iii. Roller support

6. What is section modulus?

The ratio of Moment of Inertia of a section about the neutral axis to the 

distance of the outer most layer from the neutral axis is known as Section 

Modulus. It is denoted by Z. 

7. Write the bending equation?

E/R= M/I=f/Y 

M = bending moment  or f = bending stress 

I = moment of inertia  about N.A. 

 Y = distance of the fibre  from N.A.  

R = radius of curvature  

E = young‘s modulus of beam  

8. What are the assumptions made in the theory of simple bending? (May 2014) 

The material of the beam is perfectly homogeneous and isotropic. 
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i.The beam material is stressed, within its elastic limit and thus obeys Hooke‘s

law. 

ii.The transverse sections, which were plane before bending, remain plane after

bending also. 

iii.Each layer of the beam is free to expand or contract, independently, of the layer,

above or below it. 

9. Define neutral axis of a cross section

The line of intersection of the neutral surface on a cross-section is called the 

neutral axis of a cross-section. There is no stress at the axis. 

10. What is mean by negative or hogging BM?

BM is said to negative if moment on left side of beam is counter clockwise or right 

side of the beam is clockwise. 

11. Draw the rough sketch of SF abd BM for the beam given below.

12. Draw the SF and BM diagrams for the simply supported beam of length L

subjected  to UDL of w/m length throught its length. 
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UNIT – III 

TORSION 

PART A 

1. Define torsion        (May 2014) 

A shaft is said to be in torsion, when equal and opposite torques are applied at the two 

ends of the shaft. The torque is equal to the product of the force applied (tangentially  

to the ends of a shaft) and radius of the shaft. 

2. What are the assumptions made in the theory of torsion? (May 2010) 

The material of the shaft is uniform throughout.  

The twist along the shaft is uniform.  

Normal cross sections of the shaft, which were plane and circular before  

Twist; remain plane and circular after twist. 

All diameters of the normal cross section which were straight before twist, remain 

straight with their magnitude unchanged, after twist. 

3. Write the expression for power transmitted by a shaft in Watts

P=2ΠNT/60 

Where  

N--- Speed of the shaft in rpm  

T—Mean torque transmitted in Nm 

P---- Power  

4. The torque transmitted by a hollow shaft is given by

T =Π/16 x τ (D4
-d

4
)/D

Where  τ -maximum shear stress induced at the outer surface. 

D- External diameter

d-internal diameter

5. Define polar modulus.

Polar modulus is defined as the ratio of the polar moment of inertia to the radius of 

the shaft. It is also called torsional section modulus and is denoted by Zp.  

6. Define torsional rigidity      (May 2012) 

Let a twisting moment T produce a twist of radian in a length l then 
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T/J =Cɵ/L 

Where C—modulus of rigidity of the material. 

7. Why hollow circular shafts are preferred when compared to solid

circular shafts?

Comparison by strength; 

The torque transmitted by the hollow shaft is greater than the solid shaft, 

therebyhollow shaft is stronger than the solid shaft. 

Comparison by weight: 

For the same material, length and given torque, weight of a hollow shaft will be 

less. So hollow shafts are economical when compared to solid shafts, when torque is 

acting. 

8. What is mean by spring? Name the two important types of springs.

Spring is a device which is used to absorb energy by taking very large change 

in its form without permanent deformation and then release the same when its 

required. 

TYPES 

Torsion spring 

Bending spring 

9. Distinguish between close and open helical coil springs.

If the angle of the helix of the coil is so small that the bending effects can 

be neglected, then the spring is called a closed –coiled spring. Close –coiled spring 

is a torsion spring The pitch between two adjacent turns is small. If the slope of 

the helix of the coil is quite appreciable then both the bending as well as torsional 

shear stresses are introduced in the spring, then the spring is called open coiled 

spring. 

10. Define stiffness of a spring? In what unit it is measured?

Stiffness of a spring is defined as load per unit deflection. It is denoted by K and unit 

is N/mm. 

11. Draw shear stress distribution of a circular section due to torque.
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Unit - IV  

BEAM DEFLECTION 

PART A 

1. Write the maximum value of deflection for a cantilever beam of length L,

constant EI and carrying concentrated load W at the end.

Maximum deflection at the end of a cantilever due to the load =WL3/3El

2. What are the different methods used for finding deflection and slope of

beams? 

Double integration method 

Mecaulay‘s method  

Strain energy method  

Moment area method  

Unit load method  

3. State the two theorems in moment area method.   (May 2014)

Mohr‘s Theorem-I: the angle between tangents at any two points A and B onThe

bend beam is equal to total area of the corresponding position of the bending

moment diagram divided by EI.

Mohr‘s Theorem-II: The deviation of B from the tangent at A is equal to the

statically moment of the B.M.D. area between A and B with respect to B divided

by EI.

4. What is meant by elastic curve?

The deflected shape of a beam under load is called elastic curve of the beam,

Within elastic limit.

5. When Macaulay‘s method is preferred?

This method is preferred for determining the deflections of a beam subjected

to several concentrated loads or a discontinuous load.

6. What are the boundary conditions for a cantilever beam?

The boundary conditions for a cantilever beam are:

(i) Deflection at the fixed end is zero.

(ii)Slope is zero at the fixed end.

7. What is meant by Double-Integration method? (May 2013)
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Double-integration method is a method of finding deflection and slope of a 

Bent beam. In this method the differential equation of curvature of bent beam, EI 

d
2
y/dx

2
=M 

M is integrated once to get slope and twice to get deflection. Here the constants of 

integration C1 and  C2 are evaluated from known boundary condition. 

8. What is Modulus of resilience?  (May/Jun 2013) 

It is the proof resilience of the material per unit volume. 

Modulus of resilience= proof resilience / Volume of the body 

9. What are the limitations of double integration method? (Dec 2014) 

1. Double integration method can be used only for beams with uniform cross

section

2. It is useful only in cases where there is no change in loading.

10. Define strain energy.       (Dec 2014)

Strain energy is the energy absorbed or stored by a member when work is done on

it to deform it.

11. State Maxwell’s reciprocal theorem.

The work done by the first system of loads due to displacements caused by a

second system of loads equal the work done by the second system of loads due to

displacemrnts caused by the first system of loads.

12. Write down the equation for the maximum deflection of a cantilever beam

 carring a central point load  W. 
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UNIT - V  

THIN CYLINDER, SPHERES AND THICK CYLINDER 

PATR A 

1. Distinguish between thin walled cylinder and thick walled cylinder?

In thin walled cylinder, thickness of the wall of the cylindrical vessel is less 

than1/15 to 1/20 of its internal diameter. Stress distribution is uniform over thethickness 

of the wall. If the ratio of thickness to its internal diameter is more than 1/20, then 

cylindrical shell is known as thick cylinders. The stress distribution is not uniform over 

the thickness of the wall. 

2. What are the two type of stress developed in thin cylinder subjected to internal

pressure.     (Dec 2011,May 2012)

1. Hoop stress

2. Longitudinal stress

3. Define hoop and longitudinal stress (May 2013,Dec 2014)

Hoop stress: 

The stress acting along the circumference of the cylinder is called circumference 

or hoop stress 

Longitudinal stress: 

The stress acting along the length of the cylinder is known as longitudinal stress 

4. For what purpose are the cylindrical and spherical shells used?

The cylindrical and spherical shells are used generally as containers for storage of 

liquids and gases under pressure. 

5. What are assumptions made in the analysis of thin cylinders?

Radial stress is negligible.

Hoop stress is constant along the thickness of theshell. 

Material obeys Hooke‘s law.  

Material is homogeneous and isotropic.  

6. Write the change in diameter and change in length of a thin cylindrical shell due

to internal pressure, P.

Change in diameter δd=PD
2
 /2tE(1-1/2m) 
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Change in length  δl= PDl /2tE(1/2-1/m) 

Where P=internal pressure of fluid D= diameter of the 

cylindrical shell  

t = thickness of the cylindrical shell L= length of 

cylindrical  

1/m = Poisson ratio  

7. What are the assumptions in lames theorem?

i) The material is homogeneous and isotropic

ii) The material is stressed within elastic limit

8. How many stresses are developed in thick cylinders? Name them.( May/Jun 2012)

Three types of stresses are developed in thick cylinders. 

i)Radial stress

ii)Hoop stress

iii) Longitudinal stress

9. Write lames equation to find out stress in thick cylinder(Dec 2014)

Radial stress σr  =b/r
2
 -a

Hoop stress  σc  = b/r
2
 +a

10. In a thick cylinder will the radial stress vary over the thickness of wall?

Yes, in the thick cylinder radial stress is maximum at inner and minimum at the 

outer radius    

11. Define radial pressure in thin cylinder.

The radial stress for a thick-walled cylinder is equal and opposite to the gauge 

pressure on the inside surface, and zero on the outside surface. The circumferential stress 

and longitudinal stresses are usually much larger for pressure vessels, and so for thin-

walled instances, radial stress is usually neglected. 

12. How does a  thin cylinder fail due to internal fluid pressure?

Failure of materials under combined tensile and shear stresses is not simple to predict.  

Maximum Principal Stress Theory 

Component fails when one of the principal stresses exceeds the value that causes failure 

in simple tension 

Maximum Shear Stress Theory 

Component fails when maximum shear stress exceeds the shear stress that causes failure 

in simple tension 

Maximum Strain Energy Theory 

Component fails when strain energy per unit volume exceeds the value that causes failure 

in simple tension 
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