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Q.1. Solve the following: (6x5=30)

1. Show that V4 is vector perpendicular to the surface ¥(z,y, 2) = ¢ where c is a constant.
2. Evaluate (i) V- (B x r) if V x B =0 (ii) V x ().

8. If P and Q are irrotational, prove that P x Q is solenoidal.

4. Define vortex field. If B =w x r, prove V X B = 2w where w isaconstantvecfor.

5. State and prove Varigon’s theorem.

6. Define limiting equilibrium. State and prove the condition for the limiting equilibrium.

Q.2. Solve the following:

1. Prove V2r™ = n(n + 1)r"~2, where n is a constant. (7 marks)

2. Find constants p, g, r so that V = (z + 2y + p2)i + (gz — 3y — 2)j + (4= + ry + 2z)k is irrotational. Also
prove that V can be expressed as the gradient of a scalar function. (7 marks)

8. If theforces, pﬁ, qR_é, rﬁ, 3% acting along the sides of a plane quadrilateral are in equilibrium, show
that pr = gs. (8 marks)

4. A uniform ladder rests in limiting equilibrium with one end on a rough floor whose coefficient of fric-
tion is u and with the other against a smooth vertical wall. Show that its inclination to the vertical is
tan~1(2p). (8 marks)



