Electromagnetic (I)

Homework 1

Q1) Describe the following surfaces with a drawing and determine the type of the coordinate system
used:

a) x=-5
b) p=3
y\ N~
¢) =312 A
=2 welevls
e) 6=60
Q2) Describe the intersection of surfaces (1) and (2):
Surface (1) Surface (2) ‘
®=45 z=5 Foank = )
x=-2 z=3 . TN = EEN
.y o, G =
p=5 ®=45 VS _
=1 6=60
Q3) Verify that

(a) A-(AxB)=0=B:(AxB)

Q4) Convert the following points to Cartesian coordinates:
i (a) P1 (5, 120°, 0)
. (b) P3 (10, 3n/4, n/2)

Q5) Convert the following point to Cylindrical and Spherical coordinates:
(a) P (la '47 '3)

Q6) Convert the following vector to Cylindrical and Spherical coordinates:
Q=ya,txzay+(x+y)a,

Q7) Determine the gradient of the following scalar fields
(a) V=¢2"% cos 5z.
(b) T =5p e sin g.
(c) Q=(sin®sing)/r

Q8) Find the divergence and curl of the following vectors:
(a) A =e" a, + sin xy a, + cos’ xz a,
(b)B=p7Zcosqa,+zsin’¢a,
(¢)C=rcos0a,—(1/r)cos 0 ag+2r sin0a,

Q9) Given the vector field

R=(2x’y+tyz)ax+ (xy? — xz*) ay + (¢ xyz — 2x’ y*) a,, determine the value of ¢ for R to be
solenoidal.

(Note: solenoidal means the W equal to zero)
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Q10) If the vector field
T = (axy + Bz’) a, + (3x? —y2 a, + (3xZ’ - y) a,, is irrotational, determine . B, and y.
Find V- T at (2, -1, 0).
(Note: irrotational means the curl equal to zero)
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QI1) Calculate the surface integral of the following:
(Verify your answer using the divergence theorem)

(A) Consider the conical surface S shown in figure 1.a. The cone has height 4 and base radius a.
Evaluate the closed surface integral of the following vector fields:

(a) F=ra, (b) F=ra, (c) F=cosga, +ra,

(B) Consider the closed cylindrical surface of height / and base radius ¢ as shown in figure 1.b
Evaluate the closed surface integral of F over this surface ?f:

(a) F=p’a, +psinga, + p’singa. (b)) F=xa, +za
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- Figure 1

Q12) Calculate the circulation of A = pcos¢ga , + psinga, + zsinga_around the closed path L of the
wedge defined by 0 <p <2,0 < ¢ <60°, z=0 and shown in Figure 2
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