1. (35%) On a lossless 50-Q2 transmission line terminated with a Z = 150+j100 Q. If this
transmission line is be matched to the load using a shorted load stub. Determine the
stub length and distance between the load and stub. Two possible answers. You only
need to show one of them.

See solution of HW#5



2. (30%) Verify Stokes’s theorem for the vector field A = Xy* + yx*along the contour

shown below:
.1L
] !
Ls I
Ly
0 o= X
1 2

See solution of HW#7. The vector is different, but the procedures are very similar.



4. (35%) Determine the maximum total charge can be stored in an air-spaced parallel
plate capacitor. Assume the area of the electrode is 1cm?. The separation between the two
plates is 1cm. The capacitor is with filled with air. Assume the breakdown voltage of air
is 10'V/m.

Solution:

The maximum E-filed E =107 (V /m) . The maximum voltage D = £,10"(C/m?).
The maximum change Q = DA = £,10"(C/m?*)1(cm?) = £,10°(C).



Coordinate variables

Vector representation, A =

Magnitude of A, |A| =
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Dot product, A - B =

Cross product, A x B =
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Differential length, dl =
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Differential volume, 4V = dx dy dz rdrdgdz

dsy = @R dR dO
R%sin® dR do d¢
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GRADIENT, DIVERGENCE, CURL, & LAPLACIAN OPER_ATORS

CARTESIAN (RECTANGULAR) COORDINATES (x,y, 1)
av v v
VvV = Xoo +y §+ e
0A, 0A, 04,
V-A = ¥+ 8_y+ 7
X Yy 1z
9 3 9 JA, 0A,) 0A, 04, 04, A,
VA s w5 R ("s;'ax)”(.a—i‘w)
Ay A, A,
IV RV Pv

2 — T4 & _ e
VvV = ax2+ay2+az2

CYLINDRICAL COORDINATES (r 0, 2)
av Lov oV

= “or o rop z$
19 194y 04,
VA = ;5( Ar)+ ;$+B_z
r ¢r =z
19 @ | (1aa, a4 A, M\ 1 94,
VXA = Tl% % %t ( 3 a;)*‘*’(a—z‘x)* J ar (o) - a¢]
Ay f‘A¢ A
2y _ Ei(ﬁﬁ] 12V v
vV = ror rar + r? 8¢3+ 972
" SPHERICAL COORDINATES (, 6, o)
W 1av 1 ov
Vi = Rﬁ”’ﬁ%“"mm
L - LA
VA= R2 BR( eae(A"S“e)+ b 9
R OR ¢Rsin6
1 |2 a 2
VXA = Rsn6| R B %
Ar RAg (Rsin®)A,
o K 171 Mg @ E)AR‘
- RRsinG{ [igangy 83% o {smﬂtT¢ (RA¢) * ¢ (RAB) kR
o _ 1A (L 12 vy o1 v
YV = g (R )J’R?sinaae(“”eae)*;ezsin% YY)



EE 16.360 Exam II
04/08/2016

Name:

Signature:




