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Instructions :
1. Attempt all questions.
2. Write each section in a separate answer book.
3. Make suitable assumptions wherever necessary.
4. Draw diagrams/figures whenever necessary.
5. Figures to the right indicate full marks allocated to that question.
6. Follow usual meaning of notations/abbreviations.

SECTION - 1
Q 1 Answer the following (Any 1)

[6]

I) Explain in detail stability and determinacy of truss.
II) Analyse the truss shown below, which carries 10 kN of vertical force and 20 kN of horizontal force at
joint C.

Q 2 A) Answer the following in brief. (Any 1)

[2]

I) Distinguish clearly between uniformly distributed load, uniformly varying load and triangular load.
II) Define the term “point of contraflexure”.
Q 2 B) Answer the following in detail. (Any 2)
I) An over hanging beam of length 10 m is loaded as shown in figure. Draw the S.F.D. and B.M.D.

II) A simply supported beam is loaded as shown in figure. Draw the S.F.D. and B.M.D.

[10]

III) The beam shown below is supported by a pin at A and roller at B. Draw the S.F.D. and B.M.D.

Q 3 A) Answer the following in brief. (Any 1)

[2]

I) If P = 50 kN and Q = 35 kN and the angle between two force is 60° then find the resultant in terms of
magnitude & direction with the help of parallelogram law of forces.
II)

Explain scalar quantity and vector quantity.

Q 3 B) Answer the following in detail. (Any 2)
I) A system of forces are acting at the corners of a rectangular block as shown in figure. Determine the
magnitude and direction of the the restltant force.

II)

The forces 20 N, 30 N, 40 N, 50 N and 60 N are acting at one of the angular points of a regular
hexagon, towards the other five angular points, taken in order. Find the magnitude and direction of the
resultant force.
III) Explain the force system in detail.

[10]

SECTION - 2
Q 4 A) Answer the following in brief. (Any 2)
I)

Define Poisson’s Ratio and Shear Modulus.

II)

Briefly explain Hook’s law and Modulus of Elasticity.

III)

A circular rod of diameter 0.02 m and 0.5 m long is subjected to a tensile force of 50
kN. A bar is made of Mild Steel. Find Elongation of bar due to applied load.

Q 4 B) Answer the following . (Any 1)
I)

II)

[4]

[5]

A steel rod of diameter of 30 mm is elongated by 0.03183 mm due to the following
loads acting on it. Calculate modulus of elasticity of rod material.

A 200 mm long steel tube, 80 mm internal diameter and 10 mm thick are surrounded
by a brass tube of the same thickness and length. The composite section subjected
to compression of 80 kN. Find the load carried by each tube and shortening of each
tube. Take Modulus of Elasticity of steel (Es) = 0.2 MN/mm2, Modulus of Elasticity of
brass (Eb) = 0.1 MN/mm2.

Q 5 A) Answer the following in brief. (Any 2)

[4]

I) Enlist the types of friction and explain any one briefly.
II) Explain cone of friction in brief.
III) Calculate the weight of wooden block if a pull of 20 N inclined at 25° to the horizontal is required to
move a wooden block on horizontal table. Take coefficient of friction 0.25.
Q 5 B) Answer the following . (Any 1)
I) Define friction force and prove that the angle of friction is equal to the angle of inclined plane when a
solid body of weight W placed on the inclined plane is about to slide down.
II) What is limiting friction? Find the frictional force for the block as shown in figure below and state whether
the block is in equilibrium or in motion.

[5]

Q 6 A) Answer the following in brief. (Any 1)
I)

State the difference between area moment of inertia and mass moment of
inertia.

II)

State and explain theorem of Pappus-Guldinus.

Q 6 B) Answer the following in detail. (Any 2)
I)

Determine the centroid of the section of concrete dam shown in figure.

II)

In a gusset plate, there are six rivet holes of 21.5 mm diameter as shown in
figure. Find the position of the centroid of the gusset plate.

III)

Determine polar moment of inertia of the I-section shown in the figure.

[2]
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