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ANSWER ALL QUESTIONS

PART - A (10 X 2 = 20 MARKS)

1. What is the slope at free end of a cantilevanbef length L and uniform El when it is subjected load P at the
free end?

2. A cantilever beam of uniform El is subjectedritoment M at the free end. Sketch the load of tlieesponding
conjucate beam?

3. Explain the use of Clampeyron’s three momenbridva?
4. Explain what is meant by distribution factor?

5. A cantilever beam of length L and uniform Ebisbjected to a concentrated load to the free exlaih how the
slope at the free end is obtained using Castiglatm@orem?

6. State and explain Maxwell’s reciprocal theorem?
7. Explain what is meant by beam of uniform stréfigt

8. The cross section of a column is rectangulavidth 50 mm and depth 100 mm. What is the valuesémond
moment of area that must be used for buckling t@ddulation?

9. Define the slenderness ratio for a column afutar section.
10. Define beam column with suitable example.

PART -B (5 X 16 = 80 MARKS)

11. A beam of length L and uniform El is simply popted at its ends and subjected to a load W &tande ‘a’ from
left end. Obtain deflection at the mid point andhet point of application of the load using douintegration method
or area moment method?

12.a) A beam is simply supported at its ends. ¢f iength L and El is uniform and subjected toad D at the mid
point of the beam. Using conjucate beam method abenglope at he support and maximum deflection.

OR

12.b) A timber beam 16 cm wide and 20 cm deep keteeinforced by steel strips each 16 cm widelaaah thick.
Find the moment of resistance when (i) the stegissare attached at the top and bottom so thathadl depth is 22
cm and (ii) the steel strips are attached symnadlyiat the sides so that overall width is 18 criiowable stress in the
timber is 6 mpa.

13.a)i) Derive the expression for three moment 8qoa

i) A simply supported beam ABC is of length 6 ndaupported at A, B, and C. AB = 3.6 m and BC =rd.4A load
of 2 kN is applied at 1.8 m from A and another lo&d kN is applied at 1.8 m from C. Assuming Et@stant
compute reactions at the support points.

OR

13.b) Obtain the reaction at the support pointhefoeam shown in fig.1. Using moment distributiogthod.
14.a)i) Derive the expression for strain energyextan a beam due to bending.



ii) A beam of length L and uniform El is simply qagrted at its ends. It is subjected uniformly dlsited load of
intensity g N/m. Compute the maximum deflectiomgsCastigliano’s theorem.

OR
14.b) A propped cantilever beam AB of length L amiform El is subjected uniformly distributed loaflintensity q
N/m and a concentrated load W at its mid-point. Baam is fixed at A and on roller support at B.AdgsCastigliano’s
theorem or any other method compute the reactime$oat the support points A and B.
15.a)i) Derive the expression for Rankine’s formula
ii) Compare the buckling loads given by Rankinaid 8uller’s formulae for a tabular column 2.25mddmaving outer
diameter 37.5mm and inner diameter 32.5mm and &udis are pin ended joints. Assume yield strese @15 mpa,
Rankine’s constant is aced E= 200 Gpa.

OR
15.b)i) Derive the expression for buckling load éocolumn with one end fixed and the other end free
i) Determine the ratio of buckling loads of twol@mns of circular cross—section one hollow andeheer solid when

both are made of same material, have same lengis-section area and end conditions. The innemnetir of hollow
column is half its outer diameter.



