EC ENRG 101 A Midterm
Winter 2019

Name:_
Student [D#:

A. Please put all the work on the test paper.

B. Show your work! Provide clear explanations and show calculations. You

may not get credit for work that is not shown.

C. List units with all answers

Name of person on LEFT
even if “far” way.

If wall, then write “Wall”.
If aisle, then write “Aisle”.

ROW NUMBER:
(as measured from front)

Name of person on RIGHT
even if “far” way.

If wall, then write “Wall”.

If aisle, then write “Aisle”.

BE SURE TO ENTER THE FOLLOWING INFORMATION

Allowed:
hencil
ator

compass

Jformula sheet: one side of a 8 12" by 11" sheet of paper.

Score
] |Q/10 4 25025
2 S /5 5 73/25
3 4 /15 6 23/25
Total 100 /105
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Table 2.
le 2-1 Transmission-line parameters &', L', G, and C for three types of lines.

Farameter Coaxial Two-Wire Parallel-Plate Unit
R¢ (1 1
& n (‘ + —) L 28 Q/m
T\a b nd w
L £ B [(p/ay? ph
3 /) Zn [(D/d) +J(D/d)? — 1] - H/m
. 2na no ow
G — S/m
In(b/a) In [(D/d) +(D/d)2 - 1] h
C' 2ne Te €w

F/m

In(b/a) n[(D/d) + (DI~ 1] D

Notes: (1) Refer to Fiz. 2-4 for definitions of dimensions. (2) y, €, and o pertain to the insulating
material between the conductors. (3) Ry = /T fiic/oc. (4) u and o, pertain to the conductors.

(5) 1 (D/d)? > 1. then In [(D/d) + V(D/d)? — 1] ~ In(2D/d).



(10 points): Sphere of charge

Cli\‘cn as = . 2
) deti prht?le-““h ra«!ms a and charge density py, inside the sphere, find the flux
7 Z.orall locations. (Note: this should seem familiar!)
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Simplify the units for Jui:as much as you can (you should be able to get it down to

Problem 2: (5 points) Units!

fundamental SI units.
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) . . . . :
Problem 4. (25 points) Transmission line basics
For the transmission Jipe below:

a) Mark the location of z, on the Smith chart

b) Whatis the impedanceat | = 0.1 A _ St
¢) Whatis the voltage standing wave ratio on the line’
d) Whatis r,?

e) WhatisPat[ =1 A from the load?

' B st e ers.
NOTE: It is your chojce if you usethe Smith cﬁllzy or just calculate the answer
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brubk‘m S5
section!)

points): Transmission line (this should be familiar from discussion

The tollowi
v . , ) ) .
Ving two-step procedure has been carried out with a 50 £ coaxial slotted line to

determine ¢
lermine an unknown Joad impedance

A fhf)rt circuit is placed as the load. resulting in a standing wave on the line with
Infinite standing wave ratio and sharply defined voltage minima, as shown in the
figure below. On the arbitrarily positioned scale on the slotted line, voltage

minima are recorded at

z=02cm,2.2

cm, 4.2 cm

2. The short circuit is removed and replaced with the unknown load. The
standing wave ratio (SWR) is measured as SWR = 1.3, and voltage minima,
which are not as sharp as those defined as the case with a short circuit load,

are recorded at

z=072cm, 272 cm,4.72 cm

as shown in ﬁEure b below. Your job i

" ipA 2
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s to find the load impedance.
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Additiong) work space for Problem 5
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Probl : i
4 em 6: (25 points): Series stub

SeaSin)x P )
Sitel s l%tl:. *6ries stub tuner to match the below line to its normalized load. Use a
and find its distance from the load. /;, and the length of the stub. /.
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