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SECTION – A (10 X 2 =20) 

Answer ALL the questions. 

1. State Lami’s Theorem. 

2. Define moment of a force. 

3. Define Couple. 

4. Define Moment of a Couple. 

5. Define Cone of friction. 

6. Write the coefficient of friction. 

7. Define the directrix of a catenary. 

8. Define Span of a Catenary. 

9. Define Centre of mass. 

10. Define Centre of Gravity. 

 

SECTION – B (5 X 5 =25) 

Answer any FIVE of the following questions. 

11. The resultant of two forces P,Q is of magnitude P. Show that, if P is doubled, the new resultant is 

perpendicular to the force Q and its magnitude is  4𝑃2 − 𝑄2. 

12. State the laws of friction. 

13. ABCD is a square of side a. Forces 5P, 4P, 3P, 6P, 2 2P act along AB, BC, CD, DA, and BD 

respectively. Show that the system reduces to a couple of moment 9 aP. 

14. Three forces acting along the sides of a triangle in the same order are equivalent to a couple. Show 

that they are proportional to the sides of the triangle. 

15. A Uniform ladder AB rests in limiting equilibrium with the end A on a rough floor, the coefficient of 

friction being 𝜇 . With the other end B against a smooth vertical wall. Show that, if 𝜃is the inclination of 

the ladder to the vertical then tan𝜃=2𝜇. 

16. A rod AB in limiting equilibrium resting horizontally with its ends on two inclined planes at right angles 

one of which makes an angle 𝛼(< 450) with horizontal.If the coefficient of friction is the same for the 

both ends, show that𝜇 =
1−𝑡𝑎𝑛𝛼

1+𝑡𝑎𝑛𝛼
 . 

17. A String of length 2𝑙 hangs over two small smooth pegs in the same horizontal level. Show that if h is 

the sag in the middle, the length of either part of the string that hangs vertically is  h+1-2 ℎ𝑙. 

18. Find the Centre of Gravity of a uniform hemispherical shell. 

 

 

 

 

Reg.No :            



SECTION – C (3 X 10 =30) 

Answer ALL the questions. 

19.  a) State and prove Varignon’s theorem. 

      (Or) 

       b) Two forces of magnitude 𝐹1 and 𝐹2 act at a point. They are inclined at an angle 𝛼. If the forces are  

                  Interchanged, show that their resulthant is turned through the angle 2 𝑡𝑎𝑛−1  
𝐹1−𝐹2

𝐹1+𝐹2
tan𝛼 2     

 

20. a) ABCDEF is regular hexagon. Forces  AB,2BC,3DC,2ED,5EF, 6AF act at A,B,C,D,E,F respectively.  

         Show that they are equivalent to a couple and find its moment. 

       (Or) 

      b) A Ladder of length 1 rests on a rough horizontal ground with its upper end projecting slightly over a  

          smooth horizontal rod at a height h above the ground. If the ladder is about to slip, show that the  

          coefficient of friction is equal to 
ℎ 𝑙2−ℎ2

𝑙2+ℎ2
 . 

 

21. a) A  telegraph wire, stretched between two points at a distance ‘a’ feet apart, sags n feet in the  

         middle. Prove that the tension at the ends is approximately w  
𝑎2

8𝑛
+

7

6
𝑛 , where w is the weight per  

         unit length of the wire. 

       (Or) 

     b) Find the centre of gravity of a plane lamina of uniform density in the form a quadrant of ellipse. 

* * * * * * * 

 


