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PART-A (2 Marks) 

1. List any four methods of determining slope and deflection of loaded beam 
The important methods used for finding out the slope and deflection at a section in a loaded beam are  

1. Double integration method  

2. Moment area method  

3. Macaulay‟s method 

 

2. Define the effective length of the column. 

It is defined as the distance between the two successive inflation points or points of zero moments. 

 

3. Mention any two methods of finding the slope and deflection of beams.  

1. Double integration method  

2. Moment area method  

 

4. Write down the equations for maximum deflection of a simply supported beam loaded with a central 

point load.  

Max deflection, y = -PL
3
 / 48EI 

 

5. What is the relation between slope, deflection and radius of curvature of a beam? 

 
6. What are the assumptions made in Euler’s column theory?  

Assumptions in Euler’s Column Theory 

 

 The following simplifying assumptions are made in Euler’s column theory : 

 

 Initially the column is perfectly straight, and the load applied is truly axial.  

 

 The cross-section of the column is uniform throughout its length.  

 

 The column material is perfectly elastic, homogeneous and isotropic, and thus obeys Hooke’s 

law.  

 

 The length of column is very large as compared to its cross-sectional dimensions.  

 

 The shortening of column, due to direct compression (being very small) is neglected.  

 

 The failure of column occurs due to buckling alone.  

 

 The weight of the column itself is neglected.  

 

 



7. State the theory of superposition of a combined load. 

States that the slope and deflection of a beam at any point is the sum of the slopes and deflections which 

would be produced by each load acting on tis own.  

 

8. Why moment area method is more useful, when compared with double integration?  

Moment area method is more useful, as compared with double integration method because many 

problems which do not have a simple mathematical solution can be simplified by the ending moment 

area method. 

 

9. Explain the Theorem for conjugate beam method?  

Theorem I : “The slope at any section of a loaded beam, relative to the original axis of the beam is equal 

to the shear in the conjugate beam at the corresponding section”  

Theorem II: “The deflection at any given section of a loaded beam, relative to the original position is 

equal to the Bending moment at the corresponding section of the conjugate beam”  

 

10. Define method of Singularity functions?  

In Macaulay‟s method a single equation is formed for all loading on a beam, the equation is constructed 

in such away that the constant of Integration apply to all portions of the beam. This method is also called 

method of singularity functions.  

 

11. What are the points to be worth for conjugate beam method? 

This method can be directly used for simply supported Beam  

In this method for cantilevers and fixed beams, artificial constraints need to be supplied to the conjugate 

beam so that it is supported in a manner consistent with the constraints of the real beam. 

 

12. What are the different sections in which the shear stress distribution is to be obtained? 

 Rectangular section  

 Circular section  

 I - section  

 T- section  

 Miscellaneous section  

 

13. What do you mean by shear stress in beams?  

The stress produced in a beam, which is subjected to shear forces is know as stresses.  

 

14. What is the shear stress distribution rectangular section? 

The shear stress distribution rectangular section is parabolic and is given by  

q = F/2I [d2 /4 – y2]  

d = Depth of the beam  

y = Distance of the fiber 

 

15. What is the shear stress distribution Circular section? 

q = F/3I [R2-y2]  

 

16.  State the main assumptions while deriving the general formula for shear stresses  
The material is homogeneous, isotropic and elastic The modulus of elasticity in tension and compression 

are same. The shear stress is constant along the beam width The presence of shear stress does not affect 

the distribution of bending stress.  

 

17. Define: Shear stress distribution 

The variation of shear stress along the depth of the beam is called shear stress distribution  



 

18. What is the shear stress distribution for I-section? 

The shear stress distribution I-section is parabolic, but at the junction of web and flange, the shear stress 

changes abruptly. It changes from F/8I [D2 –d2] to B/b x F/8I [D2 –d2] where D = over all depth of the 

section  

d = Depth of the web  

b = Thickness of web  

B = Over all width of the section.  

 

19. Where shear stress distribution diagram draw for composite section?  

The shear stress distribution diagram for a composite section, should be drawn by calculating the shear 

stress at important points. 

 

20. Define safe load? 

Safe load = Buckling Load / Factor of Safety 

 

 

Part B (16 Marks) 

 

 

1. A cantilever AB, 2 m long, is carrying a load of 20 kN at free end and 30 kN at a distance 1 m from the 

free end. Find the slope and deflection at the free end. Take E = 200 GPa and I = 150 X 10
6
 mm

4
. (April 

/ May 2010) 
 

2. A simply supported beam AB of span 4 m, carrying a load of 100 kN at its mid span C has cross 

sectional moment of inertia 6 4 24 10 mm over the left half of the span and 6 4 48 10 mm over the 

right half. Find the slope at two supports and the deflection under the load. Take E = 200 GPa. (April / 

May 2010) 
 

 

3. A horizontal girder of steel having uniform section is 14 meters long and is simply supported at its ends. 

It caries concentrated loads of 12 tonnes and 8 tonnes at two points 3 metres and 4.5 metres from the 

two ends respectively. I for the section of the girder is 160 103 cm4 and 6 E 2.110 kg/cm2 

calculate the deflection of the girder at points under the two loads. 

(Nov/Dec 2010) 

 

4. Find the Euler’s crippling load for a hollow cylindrical steel column of 38 mm external diameter and 2.5 

mm thick. Take length of the column as 2.3 m and hinged at its both ends. Take E = 205 kN/mm2. Also 

determine the crippling load by Rankine’s formula using fc = 335N/mm2 and a = 1/7500.(Nov/Dec 

2010) 
 

5. A beam of length 6 m is simply supported at the ends and carries two point loads of 48 kN and 40 kN at 

a distance of 1 m and 3 m respectively from the left support. Compute the slope and deflection under 

each load. Assume EI = 17000 kN–m2 (April / May 2011) 

 

6. A hollow cast iron strut 150 mm outer and 100 mm in diameter and 8m long, one end pin jointed and 

other end is fixed, is subjected to an axial compressive load. Taking factor of safety as 5 and Rankine’s 

constants 550 N/mm2 and 1/1600, calculate the safe load. (April / May 2011) 


