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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.  What is Rigid body?

2. What is free body diagram?

3. State the law of parallelogram of forces.

4.  State Lami’s theorem.

5. Define the term ‘centre of gravity’.

6. Derive the expression for moment of inertia of a rectangle.

7. Dynamic friction is always greater than static friction. Justify.

8. Do you accept the frictional force decreases slightly with the increase of speed?
9.  What is dynamic equilibrium?

10. Give expression for Kinetic Energy of a rotating body.
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11. (a) A balloon which is exerting vertical upword force, is held by three wires
PQ, PR, PS and their positions are shown in figure 1. If tension in PQ is

259 N. Determine tensions in PQ, PR and vertical force exerted by
balloon.

Figure. 1.

Or

(b) A wall bracket is subjected to a load of 600 N at 30° to vertical on point C.
Determine load in members CA and CB.

Figure. 2.
12. (a) A truss supported at hinge A and roller support B is subjected to loading
as shown in figure. 3. Determine magnitude and direction of reactions at
A and B.
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[image: image3.png](b) A stay wire AB is used for a pole DA. If tension in AB is 2500 N.
Determine moment vector about a point C located at 1.5 m from D.

Figure. 4.

13. (a) Determine moment of inertia of angle shown in Fig. 5 about X axis.
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Figure. 5.
Or
(b) Write short notes on
(i)  Perpendicular Axis theorem. . (5)
(ii) Polar moment of inertia. ()]
(iii) ‘Mass moment of inertia. (6)
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[image: image4.png]14. (a) Find force required to lift a load of 5000 N using a screw jack having
pitch circle diameter 40 mm, pitch 6mm.Take coefficient of friction = 0.2.
length of handle = 0.3 m.

Or

(b) In a belt drive a 300 mm pulley is driving a belt. The angle of contact is
160° and coefficient of friction between belt and pulley is 0.2. Determine
ratio of tensions of belt on tight and slag side at the point of slip.
Determine torque transmitted if tension on tight side is 1200 N.

15. (a) A rigid body is approximated to a rectangular plate of 2m x 3m x 0.2m. It
is made up of material having density 7200 kg/m3. It is acted on by forces
at its corners A, B, C, D and this force vectors are given in figure.
Determine linear acceleration and angular acceleration of the body.
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Or

(b) In a friction less pulley, two masses 200kg and 120 kg are placed on
either sides. Calculate acceleration, when the motion starts from rest.
Also calculate velocities of masses and rope tension after 0.5 sec.
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