PHY102: Assignment 3

1. Show that, E = (2zy + 23)i+x2j+3222k is conservative i.e. V x E = 0. Therefore, the

vector E can be written as gradient of a scalar (as we discussed in the class) : E= ﬁgb. Find ¢.

Ans. The first part is easy. E = ﬁq& => g—f = 2qy + 23, %zd;) = 22, g—f = 3222, Hence,
from these equations we get, ¢ = 2%y + 223 + f1(y,2), ¢ = y2? + fo(z, 2), ¢ = 223 + f3(7,y).
Comparing these, we get, ¢ = 22y + 23 + ya? + ¢

2. Find the work done in moving a particle in the force field F= 3:62’24-(2%2 — y)}’—i—z/;: along
(a) the straight line from (0,0,0) to (2,1, 3).

(b) the space curve x = 2t%,y = t,z = 4t> —t from t = 0 to t = 1.

(c) the curve defined by x? = 4y, 323 = 82z from  — 0 to = = 2.

3. A force is given by F = —32% + 52yj. Calculate work done by the force along the curve
in the x — y plane, y = 222 from a point (0,0, 0) to (1,2,0).

4. Consider a vector field V = x2%+y25+22127. Compute
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over the surface of a cube of side 1 as shown in figure.
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