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Answer all questions
Q. | Sub Description Marks CO BT
No | Sec. Level
1. Points PI(l, 2, 3), P2(-5, 2, 0), and P3(2, 7, -3) form a triangle in space.
Calculate the area of the triangle using vector calculus. D 1 3

Line x = 3, z = -1 carries charge 20 nC/m while plane X = -2 carries charge
4 nC/m”. Find the force on a point charge -5 mC located at the origin. > 1 3

-

Express the vector field G = (x + y*) a, + xz ay + (z° + zy) a, in spherical
_coordinates, and determine G at P (8, 30°, 60°). 10 1 3
‘ |

4. | A vector field F(x,y,z) = (z-y) ay + (x+z) a, + (y-X) a, circulates around a
square surface in the plane z=0 with vertices (0,0,0), (1,0,0), (1,1,0), and

(0,1,0), oriented counterclockwise.
(a) Evaluate the circulation of the vector F, ¢; F-dl around the edge of the 10 1 4

square.
(b) Compute the flux of VXF through the square surface.

(c) Analyze and comment whether the Stoke’s theorem holds for this case.

Within the spherjcal shell, 3 <r < 4m, the electric flux density is given as

D = 5(r =3)’ a, C/m”°.

(a) What is the volume charge density at r = 4?

(b) What is the electric field intensity at r = 4?2

(c) How much charge is contained within the sphere r =4?

10 1 3

6. Let a uniform surface charge density of 5 nC/m” be present at the z = 0 plane,
a uniform line charge density of 8 nC/m be located at x =0, z= 4. and a point
charge of 2 uC be present at P (2,0,0). If the potential at M (0,0,5) 1s OV, then 10 1 3

determine the potential at N (1,2,3).
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