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ANSWER ANY FIVE QUESTIONS.     5X15=75 

 
1. The resultant of two forces 𝑃, 𝑄 acting at a certain angle is 𝑋 and that of 𝑃, 𝑅 acting at the 

same angle is also 𝑋. The resultant of 𝑄, 𝑅 again acting at the same angle is 𝑌. Prove that 

𝑃 = (𝑋2 + 𝑄𝑅)
1

2 =
𝑄𝑅(𝑄+𝑅)

𝑄2+𝑅2−𝑌2. Prove also that, if 𝑃 + 𝑄 + 𝑅 = 0 then 𝑌 = 𝑋. 

2. 𝐴𝐵𝐶 is a given triangle. Forces 𝑃, 𝑄, 𝑅 acting along the lines 𝑂𝐴, 𝑂𝐵, 𝑂𝐶 are in 

equilibrium. Prove that  

(a) 𝑃: 𝑄: 𝑅 = 𝑎2(𝑏2 + 𝑐2 − 𝑎2): 𝑏2(𝑐2 + 𝑎2 − 𝑏2): 𝑐2(𝑎2 + 𝑏2 − 𝑐2) if 𝑂 is the circumcentre 

of the triangle. 

(b) 𝑃: 𝑄: 𝑅 = cos
𝐴

2
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 if 𝑂 is the incentre of the triangle. 

3. A uniform rod, of length 𝑎, hangs against a smooth vertical wall being supported by 

means of a string, of length 𝑙, tied to one end of the rod, the other end of the string being 

attached to a point in the wall: Show that the rod can rest inclined to the wall at an angle 

𝜃 given by cos2 𝜃 =
𝑙2−𝑎2

3𝑎2 . What are the limits of the ratio 𝑎: 𝑙 in order that equilibrium 

may be possible? 

4. A body is at rest on a rough inclined plane of inclination 𝛼 to the horizon, being acted on 

by a force making an angle 𝜃 with the plane. Find the limit between which the force 

must lie and also find the magnitude and direction of the least force required to drag the 

body up the inclined plane.  

5. Prove that the effect of a couple upon a rigid body is not altered if it is transferred to the 

parallel plane provided its moment remains unchanged in magnitude and direction. 

6. ABCDEF is regular hexagon: forces P, 2P, 3P, 2P, 5P, 6P act along AB, BC, DC, ED, 

EF, AF respectively. Show that the six forces are equivalent to a couple and find the 

moment of the couple. 

7. State and Prove Varigon’s theorem. 

 

 


