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Final Exam for Electromagnetic 1

EM-I 5 hours (29/02/2024)

Answer all questions

(Note: Opey notes, don't use your friend tools, and don’t use the computer)

Hook Exams, Don't use nnswers

Q1

Express as a vector function the gradient (maximum directional derivative) of the
fO”O\.\'ing scalar ﬁc!ds
L(p,p,2)=15p2 cos g +200psin @+ 1 00z cos¢
"c?:'(p’w‘:)z 75P2zcosw+50.ﬂsin¢’ Py . .
Ve Find the magnitude of VE and vGal m(2,45° D and determine the expression for the
unit vectors,, and a,,. Find the angle between VE and VG at p,(2,90°.)).
Q2

3
. N "T.
Given is the E-field solution E,=3’2.r= for the

volume charge @, (r=,) located at the origin.
Iﬁagine the sphéﬂcal surface of radius r=a tO
surround the charge. (q@) Evaluate the flux yof the
vector &, passing through the surface of the
spherical cap bounded by #=6, as shown. (b) Use
the result of (@) to find the angle =6, that gives

maximum value of D,,,, = ¢, B 0x
i - Note:y =IF--ds '
Q3 Given the vector field G(x,y,2)=a,10x°yz", (@) ~— - R Z.

Determine whether or not vector G has flux source?
(6) for the cubic as shown in figure 2, illustrate the
validity of ‘the divergence theorem by evaluating :
the volume and the surface integral inside and on E
the cubic bounded by coordinate surfaces x=0,x=2,
y=0,y=2, z=0, z=2 for the given G. (c) use the path Ly

as shown in the figure to evaluate the equation | =
below. | % 4
_ [[(vxG)-ds=§G-at X L
Good luck

T T T —

b - 4 eyt 4 46

Dr. Saad M. Alho
1/1

CamScanner


https://v3.camscanner.com/user/download

