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Seat Number

Midterm Examination
Semester 1 - Academic Year2018

Subject: EIE 325 Electromagnetic fields and waves

For: Electronic and Telecommunication Engineering, 2™ year

Exam Date: Monday October 8, 2018 Time: 1.00pm-4.00 pm.

Instructions:-

Nk L~

This exam consists of 5 problems with a total of 11 pages, including the cover.
This exam is closed books.

Answer each problem on the exam itself.

A calculator complying with the university rule is allowed.

A dictionary is not allowed.

Do not bring any exam papers and answer sheets outside the exam room.
Open Minds ... No Cheatingt GOOD LUCK!

Remarks:-

Raise your hand when you finish the exam to ask for a permission to leave the exam
room.

Students who fail to follow the exam instruction might eventually result in a failure
of the class or may receive the highest punishment with university rules.

Carefully read the entire exam before you start to solve problems. Before jumping into
the mathematics, think about what the question is asking. Investing a few minutes of
thought may allow you to avoid twenty minutes of needless calculation:

Exam No. 1 2 3 4 5 TOTAL
Full Score 20 20 20 20 20 100
Graded Score

Name Student ID

This examination is designed by Dr. Rardchawadee Silapunt; Tel: 9062.

This examination has been approved by the committees of the ENE department.

Gt Bhecod

(Asst. Prof. Suwat Pattaramalai, Ph.D,)
Head of Electronic and Telecommunication Engineering Department
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1. Anamsvdsulissauszneu (x, v, 2)
2. fineansanszuaniiesruszneu (o, ¢, 2)
2.1 differential surface element
dSeop = pdpde
dSsige = pdpdz
2.2 differential volume element dV = pdpd¢dz
3. Wnavsenaviliesaszneu (r, 6, @)
3.1 differential surface element
dS = r?sin6d6d¢
3.2 differential volume element  dV = r2sin@drd0d¢
4. sumsulasinaseninsiiaaiil@iou (Cartesian coordinates) wasHnaNsINaw (spherical
coordinates)

4.1 N5 NNSUUaIIUNe

P(X,y,z)toP(r,g,¢) P(r,a¢)toP(x,y,z)
r=(x2+y?+2z2) x = rsin@ cos@
- Z
0 = cos 1(m) y =rsin@sing
¢ = tan"l(g) z=rcos@

4.2 11519N15UaIIANIS

a, - sin@cos@ cosGros sing

dy . sin@sin¢ cos@sin¢ cos¢

dz . cos6 sin@ 0
R

5. Lanwes 1 vudae (unit vector) d, = 3

6. aunsvessmulvit F = QF v/m

1 - 1
oef E = anuduaualnihidinaingausey Q (vm)

7. vuadszganlanainuiuiinh Q = f psds Coulomb
S
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8. nguaspasuy (Coulomb’s law)

Ps@ndst A
——,.V/m
ameo|F—7ri2 Ar

f —>
8.1 aumliihanuiuszg E(r) = J,
lnefl o5 = Aunuuuulsygseum (C/m?)
_)’ « Y aa s i o a
7' = hawedssusneinaingaesidulufundaiilaaunulvi

hy4 v LY aQa U
7 = nnwaiszuzninaninesiduludiyeauls
pdp 1
2 f +c

32 —
@2+p2)"*  [2+p?

9. nHUaNE (Gauss’s law):

9.1 gduuuduiinda ¥ = [E-dS =—%1 v-m
0

Tnoft W= duussluin (electric flux) (V-m) vide

9.2 sUuuuduAnia 555 +dS = Q,y, Coulomb

lne?l et D=gE C/m?
9.3 sUuuuayus V- D = p,
e O, = AruvuwiudsegRad3uns (/m?)

10. Divergence in spherical coordinates:

PB=L10,2 1 90 ;
V-D = e (r<D,) + s (Dgsin®B) +

11, pasuwreMumEngluRiansInau
11.1 mwendnd V = — [E -dL v
11.2 Differential line element dL = drd, + rd0dg + rsinfd¢ady

11.3 9muinseyi (Wdenunlasu) :nnsiedeudssa @ W = QV

1 6D¢
rsin8 d¢

12. mdfiudsey C = % Farad

13. Anseensulananily free space & = 8.850x1012F/m



%9 sHaUNANW GARRGER

1. Electrostatics Concept: (15 Agluw)

(a) aneduusaliihinenlassaseusegsuant (5 avuuu)

(a) Draw the electric field lines generated by the charge configurations below (5 pts)

Solid sphere Hollow sphere Hemi hollow sphere

(b) AU LA (Gaussian surface) UUlATIETNUTEYALAN [NenAIAILTY
auuiwiilueinia lneldnguaanfing (Gauss’s law) (5 Azuuw)
(b) In order to find the electric field intensities in the air using Gauss’s law, draw Gaussian

surfaces for the charge configurations below. (5 pts)

Air

parallel plate capacitor infinite line charge
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(c) BTV WANULANASENIIANNA NI kazLsnulwd (5 Azuuw)

(c) Explain the difference between the potential difference and electric potential (5 pts)

(d) i Twanlsteduintuluinguuuli uasiintuldednsls (5 azuuw)
(d) Which type of matter can produce the polarization field? and how does it occur? (5

pts)
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2. Coordinate systems: lalwalw#hillassaiedogy Ydseaunslni E(r, 6) =
qd
4TrEyT3 .
The electric dipole as shown below produces the electric field intensity E (1, 8) =
qd
4ATrEyT3

[2cos0d, + sinfdg) fiszes r >> d (20 AuUL)

[2cosBd, + sinBag] in the far field r >> d, find (20 pts)
r 7]

(a) aauansau i luRAadmaey (15 Azuuw)
(a) determine the expression of the electric field intensity in the rectangular coordinates

(15 pts)
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(b) uannmeiuse F Ainswieuszguuin g Begfifiis (0, y, 0) wae (0, 0, 2) (5 Azuuw)

(b) determine the expression of force F on a point charge g at (0, y, 0) and (0, 0, 2) (5
pts)
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3. Coulomb’s law: ’NLLW’)UC‘I’JU']&JFYJ’]SJWU’]LLUUU?L’QC‘]BWU‘W P C/m? INBYNIEUN Z = 0 uae

[

f5etiouluwindu a Saflduusnwindu b fvusldlgRiansInszuan 398U (20 ATLUL)

The annular ring of uniform surface charge density O, C/m? lies in free space on the z =
0 plane. It has inner radius of a and outer radius of b. The cylindrical coordinates are
considered, find (20 pts)

(@) %uﬁﬂﬂszqﬁawuﬂuuaattwau (10 AzLUW)

(a) total charge on the annular ring (10 pts)
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(b) psidiuaulniy E v"'iqm (0, 0, 2) (10 AXUUU)

(b) the electric field intensity Eat (0, 0, 2) (10 pts)
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4. Energy and potential: fvualdauduaunulwiiluenianunasindavii figduuulu

-7
= 5 A < 3 o o
whansinau £ = -‘:—°eaz d, V/m lagil P, uay a Wuaned, 2sduan (20 Azuuw)
0

a =

The electric field intensity in free space produced by a source is E = Sg- ea?d, V/m,
0

where 0, and a are constants, find (20 pts)

(@ AuvuwiulsERawmaInudaaulwi O, (10 Azuuw)

(a) volume charge density of the source p, (10 pts)

(b) ﬁnﬁlﬂﬁﬁﬁﬁm (0, 0, 0) (5 AZLLL)
(b) electric potential at (0, 0, 0) (5 pts)

10
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() wasnudlsFuanmsiadouseguun g nszezetiuiuniian (0, 0, 0) (5 AzLULY)

(c) energy gained by moving charge g from infinity to (0, 0, 0) (5 pts)

11
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5. Parallel plate capacitor: friuusyguuumiunausedl a Mgy lnewiuanelivszguuneg
~Q WATINBEUUSEU 7 = 0 Hnguinansguuuny z duusiuuuagfsumis z = d m fuseq
A +0 Tsgviuiudiaunuidnidadimailadidnesnwintu 3.8 fmusliRarsulaseada
Tufiansanszusn 2sfuIn (20 ABUUL)

A parallel-plate capacitor is made using two circular plates of radius a. The bottom plate
has charge -Q and is located on the z = 0 plane, with the center on the z axis. The top
plate has charge Q and is located at z = d. The inserted dielectric is silica whose relative

permittivity is 3.8. Consider the cylindrical coordinates, find (20 pts)
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(@) ANuBULULEULSINAY D (5 Aavwuu)

(a) electric flux density D (5 pts)

(b) Anusedndanaseusafivuszy (5 avuuw)

(b) potential difference across the capacitor (5 pts)

(d) fsfaifiudsey (5 Azu)

(d) capacitance (5 pts)
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