










































































CH-5
Theory of Simple Bending

Short Questions & Answers
Q.1. Define Bending Stress.

Ans. When some external load acts on a beam, the shear force and bending moments are set
up at all section of the beam. Due to the shear force and bending moment, the beam
undergoes certain deformation. The material of the beam will offer resistance or
stresses against these deformation. These stress are known as Bending Stresses.

Q.2. Define Pure Bending or Simple Bending.

Ans. If a length of a beam is subjected to Constant Bending Moment and no shear force,
then the stresses will be set up in that length of the beam due to BM only and that
length of the beam is said to be in Pure Bending or Simple Bending. The stresses setup
in that length of beam and known as Bending Stresses.

Q.3. What is Neutral Axis ?

Ans. The neutral axis of any transverse section of beam is defined as the line of intersection
of the neutral layer with the transverse section. It is written as N.A.

Q.4. What is Moment of Relistance ?

Ans. Due to pure Bending, the layers above the N.A are subjected to compressive stresses,
where as the layers below the N.A are subjected to tensie stresses. Due to these stresses,
the forces will e acting on the layer. These forces will have moment about the N.A. The
total moment of these forces about the N.A for a section is known as Moment of
Resistance.

Q.5. What is Section Modules :

Ans. It is defined as the ratio of moment of inertia of a section about the neutral axis to the
distance of the outermost layer from the natural axis. It is denoted by ‘Z’.

Z =     I
         ymax

Where, I = M.O.I about neutral axis.

ymax = Distance of the outermost layer from the neutral axis.

Long Questions :

Q.1. Write the Assumptions of theory of simple Bending.

Q.2. Derive the relation. M  = b  =  E  (Bending Equation of Bending Formula)
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CH-6
Cmbined Direct & Bending Stresses

Short Questions & Answers
Q.1. Define Column & Strut.
Ans. If the member of the stracture is vertical and both of its end are fixed rigidly while

subjected to axial compressive load, the member is known as Column.
Ex. : A vertical piller between the roof and floor.
If the member of the structure is not vertical and one or both of its ends are hinged or
Pin joined, the bar known as Strut.
Ex. : Connecting rods, Piston rods etc.

Q.2. Define Slenderness Ratio.
Ans. The ratio of the actual length of a column to the least radius of gyration of the column

is known as Slenderness Ratio.

Mathematically, Slenderness Ratio =          Actual Length =    l
     Least radious of gyration      K

Q.3. Define Buckling load or Crippling load.
Ans. If the length of the column is comparision to its lateral dimensions is very larg. Such

columns do not fail by crushing alone but also by bending known as buckling or cripping
and load at which the column column just buckle is known as Buckling Load or
Crippling Load

Q.4. Write the formula for combined direct & Bending Stresses.

Ans. max = a + b = P  + 6.P.e
                    A     A-b P = Direct Load

or     max =   P    1+ 6 x e A = Area of cass-sea
            A             b e = eccentricity

min =  P  1-  6 x e b = Width
           A          b

Q.5. Write the formule of Crippling Stress.

Ans. Crippling Stress = Crippling Load   = P  = 2E x A     =  2E
         A      A A x (   )2     (  )2

Q.5. Write the end condition for long column.
Ans. The following four types of end conditions of the column are :

Both the ends of the column are hinged or pinned
One end is fixed and other end is free
Both the ends of column are fixed.
One end is fixed and other is pinned.

Long Questions :
Q.1. Write the Assumptions of Euler’s Column Theory.
Q.2. Expression for Crippling load. When the end of column is fixed and the other end is

Hinged or Pinned.
Q.3. Expression for Crippling Load. When one end of the column is fixed & other end is free.
Q.4. Expression for Crippling Laod. When both the end of the column are fixed.
Q.5. Expression for Crippling Load. When both ends of the column are hinged or pinned.
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CH-7
Torsion

Short Questions & Answers
Q.1. What is Torsion ?
Ans. 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 and radius of the shift.
Due to the application of the torques at the two ends, the shaft is subjected to a twisting
moment. This causes the shear stresses and shear strains in the material shaft.

Q.2. What is Pure Torsion ?
Ans. The circular shaft is said to be in the state of pure torsion, when the circular shaft is sub-

jected to torque only without being acted uponby any bending moment.
Q.3. Define Polar Modulus.
Ans. It is defined as the ratio of polar moment of inertix to the radius of the shift. It is also called

torsional section modules.
It is densted by Zp

 Zp =  J For Solid Shaft,  J =       d4

  R For Hllow Shaft,     J =      (do4 - de4)
Q.4. What is Strength of Shaft end Torsional Rigidity ?
Ans. The strength of shaft means the maximum torque or maximum power the shaft can transmit.

The torsional rigidity or stiffiness of the shaft is defined as the product of modulus
     Rigidity and Polar moment of inertia of the shaft.

Torsional Rigidity = C x J C = Modulus of Rigidity
J = Polar moment of inertia.

Torsional rigidity is also defined as the torque required to produce a twist of one radian per
unit length of the shaft.

Q.5. Write the Torsion Equetion or Torsion Formula.

Ans. The equation is T  =       = C.
J          r        l

where, T = Torque or Twisting Moment in N-M or N-mm
J = Polar moment of inertia in m4 or mm4.
= Shear Stress in N/m2 or N/mm2

r = radius of shaft in m or mm
C = Modulus of Rigidity in N/m2 or N/mm2

 = Angle turned by the shaft in radian
l = Length of shaft in m or mm.

Long Questions.
Q.1. Write the assumption of Torsion equation.
Q.2. Derive the relation   T  =       = C. i.e. Torsion equation or torsion formula.

J         r        l
Q.3. Derive the maximum torque transmitted by a solid circular shaft.
Q.4. Defive the maximum torque transmitted by a Hollow circular shaft.
Q.5. Comparison between solid shaft and Hollow shaft.
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