					                               UMA/CT/4008 (MAMF)
B.Sc. DEGREE EXAMINATION, NOVEMBER 2015
III YEAR — IV SEMESTER
MAJOR PAPER – VIII  - STATICS
Time : 3 hours	    Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. What is linear momentum?
2. How do you find the resultant of two forces acting on a particle?
3. State the triangle  law of forces.
4. State Lami’s theorem.
5. Define moment of a force.
6. What is a rigid body?
7. Define couple.
8. What is moment of a couple?
9. What is the centre of mass of a triangular lamina?
10. How do you locate the mass centre of two particles of masses m1 and m2?
11. State Varignon’stheorem.                                                                                                                
12. What is the position vector of the mass centre of three particles of the same mass?
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions
13. Three forces proportional to the sides of a triangle act at the vertices towards and perpendicular to the corresponding sides. Prove that the forces are in equilibrium.
14. Three forces act along the bisectors of angles A, B,C of a triangle ABC. Show that, if the forces are in equilibrium then their magnitudes are in the ratio cosA/2 : cosB/2 : cosC/2.
15. The resultant of two like parallel forces of magnitudes P, Q pass through the point O. Also, when P is increased by R and Q by S the resultant passes through O. When P, Q are replaced with Q, R still the resultant passes through O. Show that Q2 = PR,             S = Q3/P2.
16. Prove that a couple and a force in the same plane reduce to a single force which is the same as the given force but a different parallel line of action.
17. Find the centre of mass of a solid hemisphere of radius a.
18. Find the resultant of two like parallel forces acting on a rigid body.
19. Find the mass centre of a thin wire in the form of a circular arc by integration.
 (
[P.T.O.]
)
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions
20. The magnitude of the resultant of two given forces of magnitude P and Q is R. If Q is doubled, then R is doubled. If Q is reversed, then also R is doubled. Show that           P : Q : R = √2 : √3 : √2.
21. Find the least force required to drag a particle on a rough horizontal plane and show that the least force acts in a direction making with the horizontal, an angle equal to the angle of friction.
22. A round table of weight W stands on three legs, of which the upper ends are attached to its rim, so as to form an equilateral triangle. Show that a body whose weight does not exceed W may be placed anywhere on the table without the risk of tilting it.
23. P, Q, R are points on the sides BC, CA, AB of a triangle ABC, dividing them internally in the ratio 1 + a : 1- a. Show that the forces AP, BQ, CR acting at A, B, C are equivalent to a couple of moment 2as where s is the area of the triangle ABC.
24. 
A rod of length 5a is bent so as to form five sides of a regular hexagon. Show that its centre of mass is at a distance a from either end of the rod.
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