
ED 124 388

DOCUMENT RESUME

88 SE 019'611.

4 TITLE 4*. radio receivers Ninicourse Career 'Oriented.
Pre- Technical Physics.. --t .

, TNSTITUTION Eallas Independent School District; Tex.
arm AGENCY Bureau of Eiementary,and Secondary Education

PUB DATE
(DHEW/OE), Washington, D.C.
75

1PTE 44p0; Not available in hard copy due to Sarginal
0

.
legibility of original document;,Fok related
documents, see SE 018'322-333 and ,SE 019 609 -6'16

...

EDRS PRICB MF-$0.83 Plus Postage..HC NOt.lvailable from EDRS.
DESCRIPTORS ,: tlectronics; Instructional Natekials; Physics;

11 *Program Guides; *Radio; * Science Activities; Science
.Careers; Science E cation; *Science materials;
Secondarty Education; *Secondary School Science;
Technical .Education w.

4 IDENTIFIERS 'Elteentary,Secondary Education Act Title III; ESEA*
Ti le4111

,.

ABSTRACT
,,,

,

.
This'instruct:Lonaa guide, intended, for student use,

develops the subject of radio receiver* through a series of
sequential activities. A technical development of the subject is
pursued with examples stressing practical aspects, of the concepts.
Included in the minicourse are: (1) the rationale,.(2) terminal,
behavioral objectives, (3) enabling-behavioralk o jectives., (4) .

activities, (5) resource packages, and (6) eval tion materials. iv

domponents of radio receivers are constructed b students. Thip unit
is one of trey ve intended for use *in the second year of a two year
vocationally o tented physics program (CP)

I

qa

************vp*******************************************************
* ".66Cuments acquired by ERIC include many-informil,uilpublished *

* materials noV available from, other-sources. ERIC makes every effort *
* to. obtain the best copy available. Nevertheless, items of marginal *

* reproducibility are often encountered and this affeCtsthe quality *

* of the microfiche and hardcopy reproductions ERIC makes available *

4, viathe ERIC Document Reproduction Service (EDRS). EDRS is not *

* responsible for the suality of the-original document. Reproductions *
* supplied by EMS are the best that can be made from the original. *

***********************************************************************



IN
D

L

U
 D

E
P

A
R

T
M

E
 N

T
 O

F
 N

E
A

LT
N

E
D

U
C

A
T

iO
N

 'W
E

LF
A

R
E

N
A

T
IO

N
A

L 
IN

S
T

IT
U

T
E

 O
F

E
D

U
C

A
T

IO
N

vv
1,

5
00

,1
,..

.A
P

E
ve

r 
14

S
 S

E
E

S
 il

if0
.

f
v.

v 
A

5 
1E

f.1
..E

;A
:o

w
?N

N
E

 E
M

S
".

.: 
C

R
 C

li-
-.

.4
%

 :4
17

 :M
C

A
'

'M
-

A
O

v 
,

.S
C

F
E

if 
.C

 C
 Z

.P
C

)
sv

ao
rE

e 
r:

40
 -

2V
 v

E
:E

V
_A

E
fv

E
.1

gA
r 

C
N

A
. }

IY
C

.*
?

:v

C
A

R
E

E
R

 O
R

IE
N

T
E

D
 P

R
E

-T
T

E
C

H
N

IC
A

LP
H

Y
S

IP
S

R
ad

io
 IR

ce
iv

er
s

M
in

ic
ou

rs
e

19
74

 -
75



V

C
A
R
E
E
R
 
O
R
I
E
N
T
E
D
 
P
R
E
.
T
T
E
C
I
L
N
I
C
A
L
 
P
H
Y
S
I
C
S
'

R
A
D
I
O
 
R
E
C
E
I
V
E
R
S

M
I
N
I
C
O
u
R
S
E

B
y
 
R
.
 
S
.
 
C
o
n
l
y

M
a
r
i
a
n
 
H
i
g
h
 
S
c
h
o
o
l

B
e
l
l
a
i
r
e
,
 
T
e
x
a
s

1
9
7
4 at

.

I'
I

r



'
C
A
R
)
3
E
r
b
R
I
E
N
T
E
D
 
t
R
E
-
T
E
C
H
N
I
C
A
L
 
M
Y
S
I
C
S

R
A
D
I
O
 
R
E
C
E
I
V
E
R
4

M
I
N
I
C
O
U
R
4

_
.

T
h
i
s
 
m
i
n
i
c
o
t
i
r
s
e
 
i
s
 
d
e
s
i
g
n
e
d
 
t
o
 
t
e
s
t
 
y
o
u
r
 
i
n
t
e
r
e
s
t
 
i
n
 
e
l
e
e
p
r
o
n
i
e
s
 
b
y
 
b
u
i
l
d
i
n
g
 
a
 
r
a
d
i
o
 
r
e
c
e
i
v
e
r

a
n
d
 
t
o
t
h
e
l
p
 
y
o
u
 
u
n
d
e
r
s
t
a
n
d
 
t
h
e
 
b
a
s
i
c
 
p
r
i
n
c
i
p
l
e
s
 
o
f
 
r
a
d
i
o
 
r
e
c
e
i
v
e
r
s
.

T
h
e
 
b
a
s
i
c
 
p
r
i
n
c
i
p
l
e
s
 
o
f
 
r
d
f
t
i
o
 
a
r
e
 
r
a
t
h
e
r
 
s
i
m
p
l
e
.

A
 
r
a
d
i
o
 
t
r
a
n
s
m
i
t
t
e
r
 
e
m
i
t
s
 
e
n
e
r
g
y
 
i
n
 
t
h
e
:
f
o
r
m

o
f
 
a
n
 
e
l
e
c
t
r
o
m
a
g
n
e
t
i
c
 
w
a
v
e
 
u
p
o
n
 
w
h
i
c
h
 
s
o
u
n
d
 
W
a
v
e
'
f
r
e
q
u
e
n
c
i
e
q
 
o
f
 
v
o
i
c
e
 
o
r
 
m
u
s
i
c
 
h
a
v
e
 
b
e
e
n
 
i
m
-

i

p
o
s
e
d
4

T
h
e
 
i
n
i
t
i
a
l
 
e
l
e
c
t
r
o
m
a
g
n
e
t
i
c
 
w
a
v
e
 
i
s
 
g
a
l
l
e
d
 
t
h
e
 
c
a
r
r
i
e
r
 
w
a
v
e
.

S
o
m
e
 
o
f
 
t
h
e
:
e
n
e
r
g
y
 
o
f
 
t
h
e

t
r
a
n
s
m
i
t
t
e
d
 
w
a
v
e
 
i
s
 
i
n
d
u
c
e
d
 
i
n
t
h
e
 
a
n
t
e
n
n
a
 
o
t
 
t
h
e
 
r
a
d
i
o
 
r
e
c
e
i
v
e
r
.

T
h
e
 
r
a
d
i
o
 
c
i
r
c
u
i
t
 
"
s
e
p
a
r
a
t
e
s
"

t
h
e
 
s
o
u
n
d
-
 
f
r
e
q
u
e
n
c
y
 
f
r
o
m
 
t
h
e
 
c
a
r
r
i
e
r
-
a
n
d
 
a
m
p
l
i
f
i
e
s
 
t
h
i
s
 
s
i
g
n
a
l
 
w
h
i
c
h
 
i
s
 
n
o
w
 
a
 
w
e
a
k
 
p
u
l
s
a
t
i
n
g

.
:
-

e
l
e
c
t
r
i
c
 
c
u
r
r
e
n
t
.

T
h
e
 
s
p
e
a
k
e
r
 
t
r
a
n
s
f
o
r
m
s
 
t
h
i
s
 
w
e
a
k
 
e
l
e
c
t
r
i
c
 
c
u
r
r
e
n
t
 
i
n
t
o
 
a
 
s
o
u
n
d
 
w
a
v
e
,
a
g
a
i
n
.

[

-
:

I
n
 
t
h
i
s
 
c
o
u
r
s
e
 
y
o
u
 
w
i
l
l
 
b
u
i
l
d
 
a
 
s
i
m
p
l
e
 
r
a
d
i
o
l
r
e
c
e
i
v
e
t
 
u
6
i
n
g
 
v
a
c
u
u
m
 
t
u
b
e
s
 
a
n
d
 
m
a
k
e
 
i
t
 
w
o
r
k
.

I
n
 
d
o
i
n
g
 
t
h
i
s
,
 
y
o
u
 
w
i
l
l
 
l
e
a
r
n
:

(
1
)
 
w
h
a
t
 
e
i
e
c
t
r
o
M
a
g
n
e
t
i
c
 
w
a
v
e
s
 
a
r
e
.

.

.
4
,

'

-
-
.
.

-
(
2
)
 
h
o
w
 
a
n
 
a
n
t
e
n
n
a
 
"
p
i
c
k
s
-
u
p
"
 
t
h
e
 
e
l
e
c
t
r
o
m
a
g
n
e
t
i
c
 
w
i
r
e
 
(
t
h
e
 
s
i
!
A
n
a
l
)

.
;

(
3
)
.
w
a
t
 
r
e
s
o
n
a
n
c
e
 
i
s

h
o
w
 
a
 
r
a
d
i
o
 
r
e
c
e
i
v
e
r
 
i
s
:
n
a
d
C
r
 
r
e
s
o
n
a
n
t
 
w
i
t
h

an
' i

n
c
l
r
m
i
n
g

si
gn

al
.-

'.
(
4
)
 
h
o
w
 
t
h
e
 
s
i
g
n
a
l
.
 
i
s
 
i
t
r
o
d
u
C
e
d
i
n
t
o
 
t
h
e
 
r
e
c
e
i
v
e
r
 
c
i
r
c
u
i
t
.

(
5
)
 
h
o
w
 
v
a
c
u
u
m
 
t
u
b
e
s
 
w
o
r
k
 
a
n
d
.
 
w
h
a
t
 
t
h
e
y
 
a
l
l
 
u
s
e
d
 
t
o
r
 
i
n
 
r
e
c
e
i
v
e
r
s
.

.
,
(
6
)
 
h
o
w
 
t
r
a
n
s
i
s
t
o
r
s
 
w
o
r
k
 
a
n
d
 
w
h
a
t
'
t
h
e
y
 
a
r
e
 
u
s
e
d
 
f
o
r
'
i
n
 
r
e
c
e
i
v
e
r
s
.

(
T
)
l
i
o
l
r
e
6
e
i
v
e
r
s
 
s
e
p
a
r
a
t
e
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
 
(
s
o
u
n
d
)
 
f
r
o
g
 
t
h
e
 
c
a
r
r
i
e
r
 
w
a
v
e
.

1
0
1
I
t
h
e
 
r
e
c
e
i
v
e
r
 
p
p
l
i
f
i
e
s
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n
.

(
9
)
 
h
o
l
f
-
s
p
e
a
k
e
r
s
 
w
o
r
k
.

a
d
d
i
t
i
o
n
 
y
o
u
 
W
i
l
l
 
b
u
i
l
d
.
.
a
 
s
i
m
p
l
e
 
r
a
d
i
O
 
r
e
c
e
i
v
e
r
 
u
s
i
n
g
 
t
r
a
n
s
i
s
t
o
r
s
:

r,



4 T
E
R
M
I
N
A
L
 
B
E
H
A
V
I
O
R
A
L
 
O
B
J
E
C
T
I
V
E

U
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
i
s
 
A
i
n
i
c
o
u
r
s
e
,
 
y
o
u
 
w
i
l
l
 
d
e
m
o
n
s
t
r
a
t
e

y
o
u
r
 
k
n
o
w
l
e
d
g
e
 
a
n
d
 
s
k
i
l
:
 
i
n
 
r
a
d
i
o
 
b
y
;

(
a
)
 
b
u
i
l
d
i
n
g
 
s
 
s
i
m
p
l
e
 
t
r
a
n
s
i
s
t
o
r
 
r
a
d
i
o
 
r
e
c
e
i
v
e
r
 
a
n
d
d
e
m
o
n
s
t
r
a
t
i
n
g
 
t
h
a
t
 
i
t
 
w
o
r
k
s
 
b
y

t
u
n
i
n
g
 
i
n
 
a
t
 
l
e
a
s
t
 
t
w
o
 
r
a
d
i
o
 
s
t
a
t
i
o
n
s
.

(
b
)
 
c
o
r
r
e
c
t
l
y
 
e
x
p
l
a
i
n
i
n
g
 
h
o
w
 
'
t
h
e
 
r
a
d
i
o
 
o
p
e
r
a
t
e
s

s
t
a
r
t
i
n
g
 
w
i
t
h
 
t
h
e
 
a
n
t
e
n
n
a
 
a
n
d
 
w
o
r
k
i
n
g

t
h
r
o
u
g
h
 
e
a
c
h
 
c
o
m
p
o
n
e
n
t
 
\
o
 
t
h
e
 
s
p
e
a
k
e
r
.

B
E
H
A
V
I
O
R
A
L
 
O
B
J
E
C
T
I
V
E
 
N
o
.
 
1

A
C
T
I
V
I
T
Y
 
#

L
e
t
s
 
f
i
n
d
 
o
u
t
 
w
h
e
r
e
 
y
o
u
 
a
r
e
 
a
n
d
 
g
e
t

s
t
a
r
t
e
d
.
 
j

o

-
I
g
g
l
i
e
f
t
W
:
-
O
B
J
E
C
T
I
V
E

#

Y
o
U
 
w
i
.
1
1
 
c
o
n
s
t
r
u
c
t
 
a
n
 
a
n
t
e
n
n
a

r
S
o
r

r
a
d
i
o
 
r
e
c
e
i
v
e
r
.

R
e
a
d
 
R
e
s
o
u
r
c
e
 
#
 
1
-
1
"
A
n
d
 
d
P
s
c
u
s
s
 
t
h
i
s

w
i
t
h
 
y
o
u
r
 
t
e
a
c
h
e
r
.

A
C
T
I
V
I
T
Y
 
#
 
2
-
i

R
e
a
d
'
R
e
S
o
u
r
c
e
 
#
k
1
 
a
n
d
 
e
r
e
c
t
4
y
o
u
r

a
n
t
e
n
n
a
.

B
E
H
A
V
I
O
R
A
L
 
O
B
J
E
T
'
 
I
V
E
 
#
 
3
'

A
C
T
I
V
I
T
Y
 
#
 
3
-
1
.

Y
o
u
 
w
i
l
l
,
 
o
n

c
o
r
r
e
c
t
l
y
 
d

w
a
v
e
 
I
r
a
.
 
a
t
i
o
n
)
 
.

fi
t.

m
p
l
e
t
i
o
n
 
o
f
 
t
h
i
s
 
a
c
t
i
v
i
t
y
,

I
f
 
y
o
u
 
a
n
d
 
y
o
u
r
 
t
e
a
c
h
e
r
 
a
g
r
e
e
d
 
i
n

i
n
e
 
a
n
 
e
l
e
c
t
r
o
m
a
g
T
i
c

B
E
H
A
V
I
O
R
A
L
 
O
B
J
E
C
T
I
V
E
 
#
 
4

Y
o
u
 
w
i
l
l
,
 
u
p
b
n
 
c
o
m
p
l
e
t
i
o
n

f
 
t
h
i
s

a
c
t
i
v
i
t
y
,
 
c
o
r
r
e
c
t
l
y
 
e
x
p
 
a
 
n
 
t
h
e

r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n
 
t
h
e
4
e
l
C
t
r
i
c
 
a
n
d

t
h
e
 
m
a
g
n
e
t
i
c
 
c
o
m
p
o
n
e
n
t
s
 
o
f
 
a
n
 
e
l
e
c

m
a
g
n
e
t
i
c
 
w
a
v
e
 
a
n
d
 
t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f

p
r
o
p
a
g
a
t
i
o
n
.

)
 
a
c
t
i
v
i
t
y
 
1
-
1
,
 
y
o
u
 
m
a
y
 
g
o
 
o
n
 
t
o
 
A
c
t
i
v
i
t
y

I
f
 
n
o
t
,
 
r
e
a
d
 
R
e
s
o
u
r
c
e
 
3
-
1
.
1
 
a
n
d
 
3
-
1
.
2

a
n
d
 
c
o
m
p
l
e
t
e
 
e
x
p
e
r
i
m
e
n
t
s
 
1
 
&
 
2
.

A
C
T
I
V
I
T
Y
 
#

.
R
e
a
d
 
R
e
s
o
u
r
c
e
 
#
 
3
-
1
.
1

A
C
T
I
=
V
I
T
Y
 
#
 
3
-
1
:
2

R
e
i
i
,
!
.
d
 
t
h
e
 
s
e
l
e
c
t
e
d
 
r
e
a
d
i
n
g
s

R
e
i
o
u
r
c
e
 
P
a
c
k
a
g
e
 
#

l
i
s
t
e
d
 
i
n

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
#

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
#
,
2
-
1

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E

# 
3-

1.
1

R
E
S
O
*
E
 
P
A
C
K
A
G
E
 
#

3
-
1
.
1

R
E

SO
U

R
C

E
 P

A
C

K
A

G
E

 I
 3

-1
.2

4`



B
E
H
A
V
I
O
R
A
L
 
O
B
J
E

i
.

#
 
5

I
V
I
T
Y
 
#
 
5
-
1

.0

Y
o
u
 
w
i
l
l
,
 
u
p
o
n
c
o
m
p
l
;
t
i
o
7
n
-
d
f
-
t
h
i
s
-
_
_
_
_
_
-
_
_
_
_
I
-
H
e
s
o
u
r
c
e
-
P
a
c
k
a
g
e
 
#
 
5
-
1
.
1

a
c
t
i
v
i
t
y
,
 
c
o
r
r
e
c
t
l
y
 
c
a
l
c
u
l
a
t
e
-
t
h
e

l
e
n
g
t
h
 
o
f
 
a
 
d
i
p
o
l
e
 
a
n
t
e
n
n
a
,
t
o
.
 
b
e

4.
/
A
C
T
I
V
I
T
Y

#
 
5
-
1
.
2

r
e
s
o
n
a
n
t
 
a
t
 
a
 
g
i
v
e
n
 
f
r
e
q
u
e
n
c
y
4
4

B
E
H
A
V
I
O
R
A
L
 
O
B
J
E
C
T
I
V
E

6
,

Y
o
u
 
w
i
l
l
 
b
u
i
l
d
 
t
h
e
 
p
o
w
e
r
 
s
u
p
p
l
y

c
i
r
c
u
i
t
 
o
f
 
a
 
r
a
d
i
o
 
r
e
c
e
i
v
e
r
 
a
n
d

s
a
t
i
s
f
a
c
t
o
r
i
l
y
,
 
e
x
p
l
a
i
n
 
h
o
w
 
i
t
f
c
o
n
v
e
r
t
s

a
.
c
.
.
 
l
i
n
e
 
c
u
r
r
e
n
t
 
i
n
t
o
 
a
 
d
.

c
u
r
r
e
n
t
.

4

R
e
a
d
 
t
h
e
 
s
e
l
e
c
t
e
d
 
r
e
a
d
i
n
g
s

R
e
s
o
u
r
c
e
 
P
a
c
k
a
g
e
 
#
 
5
-
1
.
2

l
i
s
t
e
d
 
i
n

A
C
T
I
V
I
T
Y
 
4
 
6
-
1

B
u
i
l
d
 
t
h
e
 
p
o
w
e
r
 
s
u
p
p
l
y
 
c
i
r
c
u
i
t
.

A
C
T
I
V
I
T
Y
 
#
 
6
-
2

R
e
a
d
 
R
e
s
o
u
r
c
e
 
6
-
2

A
C
T
I
V
I
T
Y
 
;
#
 
6
-
3
 
7
/

R
e
a
d
 
t
h
e
 
s
e
l
e
c
t
e
d
 
r
e
a
d
i
n
g
s
 
l
i
s
t
e
d
 
i
n

R
e
s
o
u
r
c
e
 
P
a
c
k
a
g
e
4
 
6
-
3

*
K
i
t
 
K
-
5
0
,
 
5
 
T
u
b
e
'
S
u
p
e
r
h
e
t
r
o
d
i
n
e

R
a
d
i
o
'
R
e
c
e
i
v
e
r
,

lo
w

d

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
#
 
5
-
2
.
1

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
#
 
5
-
1
.
2

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
#
 
6
-
1

I
 
K
-
5
0
 
K
i
t
 
f
o
r
 
5
 
u
b
e

.
s
u
p
e
r
h
e
t
r
o
d
y
n
e
 
r
a
d
i
o
 
r
e
-

c
e
i
v
e
r
.
 
*

1
;
c
t
e
:
 
l
r
f
 
t
h
e
 
K
-
5
0
 
K
i
t
 
i
s
 
n
o
t

a
v
a
i
l
a
b
l
e
,
 
t
h
e
'
s
a
m
e
 
c
i
r
c
u
i
t
,

p
a
r
t
s
 
l
i
s
t
 
a
n
d
 
c
i
r
c
u
i
t
 
d
e
s
-

c
r
i
p
t
i
o
n
 
i
s
 
f
o
u
n
d
 
o
n
 
p
g
.
 
6
7
3

o
f
 
t
h
e
 
R
C
A
 
R
e
c
e
i
v
i
n
g
 
T
u
b
e

M
a
n
u
a
l
,
 
1
9
7
3
,
 
R
C
 
-
 
2
9

a.

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
R
 
6
-
?

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
1
 
6
-
3

C
T
A
-
K
I
T
 
C
o
.
,
 
1
4
0
7
 
I
n
d
u
s
t
r
i
a
l
 
B
l
v
d
.
 
E
l
k

R
i
f
e
r
,
 
M
i
n
n
.



B
E
H
A
V
I
O
R
A
L
 
O
B
J
E
C
T
I
V
E
 
#
 
7

Y
o
u
 
w
i
l
l
 
a
s
s
e
m
b
l
e
 
t
h
e
 
P
e
n
t
a
g
r
i
d
 
C
i
r
c
u
i
t

o
f
 
t
h
e
 
r
a
d
i
o
 
r
e
c
e
i
v
e
r
 
a
n
d
 
e
x
p
l
a
i
n

s
a
t
i
s
f
a
c
t
o
r
i
l
y
 
w
h
a
t
 
i
t
s
:
f
u
n
c
t
i
o
n
 
i
s

a
n
d
 
h
o
w

t
 
a

o
m
p
l
i
s
h
e
s
-
i
h
i
s
,

B
E
H
A
V
I
O
R
A
L
 
O
B
J
E
C
T
I
V
E
 
f
i
 
8
'

Y
o
u
 
w
i
l
l
 
a
s
s
e
m
b
l
e
 
t
h
e
 
i
.
f
.
 
a
m
p
l
i
f
i
e
r

c
i
r
c
u
i
t
 
o
f
 
t
h
e
 
r
a
d
i
o
 
r
e
c
e
i
v
e
r
 
a
n
d

s
a
t
i
a
f
a
c
t
o
r
i
l
y
 
e
x
p
l
a
i
n
 
w
h
a
t
 
i
t
s

f
u
n
c
t
i
o
n
 
i
s
 
a
n
d
 
h
o
w
 
i
t
 
a
c
c
o
m
p
l
i
s
h
e
r

t
h
i
s
.

B
E
H
A
V
I
O
R
A
L
 
O
B
J
E
C
T
I
V
E
S
 
#
 
9

d
i
d
e
 
d
e
t
e
c
t
o
r
 
-

1

Y
o
u
 
w
i
l
l
 
a
s
s
e
m
b
l
e
 
t
h
e

a
u
d
i
o
 
a
m
p
l
i
f
i
e
r

i
r
c
u
i
t
 
a
n
d
 
s
a
t
i
s
f
a
c
t
o
r
i
-
 
A
C
T
I
V
I
T
I
E
S
 
#
 
9
-
1
.
2
 
&
 
9
-
1
.
3

l
y
 
e
x
p
l
a
i
n
 
w
h
a
t
 
i
t
s
;
f
'
u
n
c
t
i
o
n
 
i
s
 
a
n
d
 
h
o
w

R
e
a
d
-
R
e
s
o
u
r
c
e
 
#
 
9
-
1

(

#
 
7
-
1

A
s
s
e
m
b
l
e
 
t
h
e
 
c
a
n
v
e
r
t
e
r
 
c
i
r
c
u
i
t
.
'

A
C
T
I
V
I
T
Y
 
1
 
7
-
1
:
2
.

R
e
a
d
 
R
e
s
o
u
r
c
e
.
 
#
 
7
-
1
.
1

A
C
T
I
V
I
T
Y
 
#
 
7
-
2

R
e
a
d
 
t
h
e
 
s
e
l
e
c
t
e
d
 
r
e
a
d
i
n
g
s
 
l
i
s
t
e
d
 
i
n

R
e
s
o
u
r
c
e
 
P
a
c
k
a
g
e
_
7
-
2
.

A
C
T
I
V
I
T
Y
 
#
 
8
-
1
.
1

A
s
s
e
m
b
l
e
 
t
h
e
 
i
.
f
.
 
a
m
p
l
i
f
i
e
r
 
c
i
r
c
u
i
t
.

A
C
T
I
V
I
T
Y
 
#
 
8
-
1
.
2

R
e
a
d
'
R
e
s
o
u
r
c
e
 
8
-
1
.
2

A
C
T
I
V
I
T
Y
 
#
 
8
-
2

R
e
a
d
 
t
h
e
 
s
e
l
e
c
t
e
d
 
.
r
e
a
d
i
n
g
s
 
l
i
s
t
e
d
 
i
n

R
e
s
o
u
r
c
e
 
l
e
a
k
a
g
e
 
8
-
2
.

/
e
-
i
C
T
I
V
I
T
Y
 
#
'
9
-
1
.
1

A
s
s
e
m
b
l
e
 
t
h
e
 
d
e
t
e
c
t
o
r
 
c
i
r
c
u
i
t
.

i
t
 
a
c
c
o
m
p
l
i
s
h
e
s
 
t
h
i
s
.

A
C
T
I
V
I
T
Y

9
-
2

R
e
a
d
 
t
h
e
 
s
e
l
e
c
t
e
d
 
r
e
a
d
i
n
g
s
 
l
i
s
t
e
d
'
i
n

.
R
e
s
o
u
r
c
e
 
P
a
c
k
a
g
e
 
#
 
9
-
2

-
4
-

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
#
 
7
-
1

K
-
5
0
 
R
a
d
i
o
 
R
e
c
e
i
v
e
r
 
K
i
t

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
#
 
7
 
-
1

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
#
 
7
-
2
 
:

K
-
5
0
 
R
a
d
i
o
 
R
e
c
e
i
v
e
r
 
K
i
t

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
F
 
8
-
1

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
#
 
8
-
2

K
-
5
0
 
R
a
d
i
o
 
R
e
c
e
i
v
e
r
 
K
i
t

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
#
 
9
-
1

_
R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E

9
-
2

IA
r.



B
E
H
A
V
I
O
R
A
L
 
O
B
J
E
C
T
I
V
E
 
#
 
1
0

Y
o
u
 
w
i
l
l
 
a
s
s
e
m
b
l
e
 
t
h
e
 
P
o
w
e
r
 
A
m
p
l
i
f
i
e
r

a
n
S
p
e
a
k
e
r
 
c
i
r
c
u
i
t
s
 
a
n
d
 
w
i
l
l
 
s
a
t
-

i
s
f
a
c
t
o
r
i
l
y
 
e
x
p
l
d
i
n
 
w
h
a
t
 
t
h
e
 
f
u
n
c
t
i
o
n

d
f
,
e
a
c
h
 
i
s
 
a
n
d
 
h
o
w
 
t
h
e
y
 
a
c
c
o
m
p
l
i
s
h

t
h
e
i
r
 
f
u
n
c
t
i
o
n
.

B
E
H
A
V
I
O
R
A
L
 
O
B
J
E
C
T
I
V
E
 
#
 
1
1

Y
o
u
 
w
i
l
l
 
m
a
k
e
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t
s
 
o
n

o

y
o
u
r
 
r
a
d
i
o
 
c
i
r
c
u
i
t
 
a
n
d
 
c
o
r
r
e
c
t
l
y

.

e
x
p
l
a
i
n
 
t
h
e
 
s
i
g
n
i
f
i
c
a
n
c
e
 
o
f
 
e
a
c
h
.

B
E
H
A
V
I
O
R
A
L
 
O
B
J
E
C
T
I
V
E
 
#
 
1
2

Y
o
u
 
w
i
l
l
 
c
o
r
r
e
c
t
l
y
 
e
x
p
l
a
i
n
 
h
o
w
 
d
i
o
d
e
s

r
e
c
t
i
f
y
 
a
n
 
a
.
c
.
:
c
u
r
r
e
n
t
,
 
h
o
w
 
t
r
a
n
s
i
s
t
o
r
s

a
m
p
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l
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c
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r
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i
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c
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p
t
i
o
n
s
 
a
n
d

s
o
m
e
 
m
e
a
s
u
r
e
m
e
n
t
s
 
i
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p
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c
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c
r
e
a
t
e
d
 
b
y
 
a
 
c
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i
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c
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c
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c
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c
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c
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c
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c
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c
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p
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i
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c
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c
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i
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c
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b
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c
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c
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c
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c
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i
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c
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p
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i
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h
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c
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p
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c
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c
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p
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=
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e
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c
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p
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c
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c
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c
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h
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c
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c
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l
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a
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q
u
e
n
c
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n
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a
v
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i
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i
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h
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n
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n
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c
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c
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t
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c
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n
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c
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c
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c
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c
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c
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c
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c
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b
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c
r
i
t
i
c
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P
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h
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R
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h
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c
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e
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u
c
e
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i
n
 
t
h
e
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n
t
e
n
n
a
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s
 
o
f
 
t
h
e
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e
 
f
r
e
q
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e
n
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,

w
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v
e
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e
n
g
t
h
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d
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o
r
m
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h
e
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r
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n
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t
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w
a
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h
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h
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l
o
w
;
 
i
t
 
i
s
 
a
 
w
e
a
k
 
s
i
g
n
a
l
.

S
i
n
c
e
 
t
h
e
 
s
i
g
n
a
l
 
i
s
 
s
o
 
w
e
a
k
,
 
w
e
 
m
u
s
t
 
d
o
 
w
h
a
t
 
w
e
 
c
a
n
 
t
o
 
e
n
h
a
n
c
e
 
i
t

T
h
i
s

i
s
 
a
c
c
o
m
p
l
i
s
h
e
d
 
b
y
 
a
d
j
u
s
t
i
n
g
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
a
n
t
e
n
n
a
 
t
o
 
c
o
r
r
e
s
p
o
n
d
 
t
o
 
t
h
e
 
w
a
v
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e

d
e
s
i
r
e
d
 
s
i
g
n
a
l
.

T
h
e

l
o
w
i
n
g
 
d
i
s
c
u
s
s
i
o
n
 
w
i
l
l
 
h
e
l
p
 
y
o
u
 
t
o
 
u
n
d
e
r
s
t
a
n
d
,
 
t
h
e
 
r
e
a
s
o
n
 
f
o
r
 
t

F
i
r
s
t
 
o
b
t
a
i
n
 
a
 
s
t
a
n
d
i
n
g
 
w
a
v
e
 
g
e
n
e
r
a
t
o
r
 
a
n
d
 
g
e
n
e
r
a
t
e
 
a
 
s
t
a
n
d
i
n
g
 
w
a
v
e
.
-
 
O
r
 
o
b
t
a
i
n
 
a
 
p
i
e
c
e
 
o

l
i
g
h
t
 
w
e
i
g
h
t

r
o
p
e
 
o
r
 
a
 
h
e
a
v
y
 
f
i
s
h
i
n
g
 
c
o
r
d
,
 
8
 
t
o
 
1
0
 
f
t
.
 
l
o
n
g
.

T
i
e
 
o
n
e
 
e
n
d
 
t
o
 
a
 
f
i
x
e
d
 
o
b
j
e
c
t
 
a
n
d
 
g
e
n
e
r
a
t
e
 
a
 
s
t
a
n
d
i
n
g

w
a
v
e
 
i
n
 
t
h
e
 
r
o
p
e
j
b
y
 
v
i
b
r
a
t
i
n
g
 
t
h
e
 
o
t
h
e
r
 
e
n
d
 
u
p
 
a
n
d
 
d
o
w
n
 
w
h
i
l
e
 
a
d
j
u
s
t
i
n
g
 
t
h
e
 
t
e
n
s
i
o
n
 
o
n
 
t
h
e
,
r
o
P
e
 
b
y
 
p
u
l
l
i
n
g
.

Y
o
u
 
m
a
y
 
w
a
n
t
 
t
o
 
l
o
o
k
 
u
p
.
s
t
a
n
d
i
n
g
 
w
a
v
e
s
 
i
n
 
a
 
P
h
y
s
i
c
s
 
b
o
o
k
.

L
e
t
 
u
s
 
a
s
s
u
m
e
 
a
 
w
i
r
e
 
o
n
e
 
h
a
l
f
 
a
s
 
l
o
n
g
 
a
s
 
a
n
 
r
f
 
w
a
v
e
.

T
h
e
 
e
l
e
c
t
r
o
m
a
g
n
e
t
i
c
 
r
a
d
i
o
 
f
r
e
q
u
e
n
c
y
 
w
a
v
e
 
(
r
f
)

-
i
n
d
u
c
e
s
 
a
h
 
r
f
 
v
o
l
t
a
g
e
 
a
n
d
 
c
u
r
r
e
n
t
 
i
n
'
t
h
e
 
a
n
t
e
n
n
a
.

I
f
 
t
h
e
 
w
a
v
e
 
l
e
n
g
t
h
'
a
n
d
 
t
h
e
 
"
e
l
e
c
t
r
i
c
a
l
"
 
l
e
n
g
t
h
 
o
f
 
t
h
e

a
n
t
e
n
n
a
 
a
r
e
 
t
h
e
 
s
a
m
e
.
,
 
a
'
 
s
t
a
n
d
i
n
g
 
w
a
v
e
 
r
e
s
u
l
t
s
 
i
n
 
t
h
e
 
a
n
t
e
n
n
a
 
a
n
d
 
r
e
s
t
n
a
n
c
e
 
i
s
 
e
s
t
a
b
l
i
s
h
e
d
.

L
o
o
k
 
a
t
 
i
t

+
F
o
r
 
t
h
i
s
d
i
s
c
u
s
s
i
o
n
,
 
y
o
u
 
m
u
s
t
 
s
e
t
 
a
s
i
d
e
 
t
h
e
 
i
d
e
a

t
h
i
s
 
w
a
y
.

R
e
f
e
r
 
t
o
 
F
I
G
.
2
-
1
 
b
e
l
o
w
.

-
-
 
-
-
-
 
C
u
r
r
e
n
t

V
o
l
t
a
g
e

-
1
/
2
 
W
a
v
e

--
91

t
h
a
t
 
o
n
e
 
m
u
s
t
 
h
a
v
e
 
a
 
c
l
o
s
e
d
 
c
i
r
c
u
i
t
 
i
n
 
o
r
d
e
r
 
f
o
r
 
a

c
u
r
r
e
n
t
 
t
o
 
f
l
o
w
.

W
i
t
h
 
r
a
d
i
o
 
f
r
e
q
u
e
n
c
y
,
'
a
 
?
f
o
l
i
a
g
e
 
o
r

c
u
r
r
e
n
t
 
i
m
p
u
l
s
e
 
w
i
l
l
 
b
e
 
r
e
f
l
e
c
t
e
d
 
a
t

Y
e
e
 
e
n
d
 
o
f
 
t
h
e

w
i
r
e
 
m
u
c
h
 
a
s
 
l
i
g
h
t
 
i
s
 
r
e
f
l
e
c
t
e
d
 
b
Y
-
s
.
 
m
i
r
r
o
r
.

A
 
S
y
s
t
e
m
 
s
u
c
h
 
a
s
 
a
 
s
t
a
n
d
i
n
g
 
r
f
 
w
a
v
e
 
i
n
'
a
i
W
i
r
e
d
.
s
,
k
n
o
w
n
 
a
s
 
a
 
r
e
s
o
n
a
n
t
 
c
i
r
c
u
i
t
 
a
l
t
h
o
u
g
h
 
t
h
e
 
c
i
r
c
u
i
t
 
m
a
y
 
n
o
t
 
b
e

c
l
o
s
e
d
 
a
s
 
a
 
l
i
g
h
t
i
n
g
 
c
i
r
c
u
i
t
.
 
Y
o
u
 
s
h
o
t
 
d
 
r
e
c
a
l
l
 
t
h
a
t
 
t
h
e
 
i
n
d
u
c
e
d
 
r
f
 
i
s
 
c
o
m
p
o
s
e
d
 
o
f
.
e
.
 
v
o
l
t
a
g
e
 
a
n
d
 
a

c
u
r
r
e
n
t
 
c
o
t
p
e
n
e
n
t
.

N
o
w
 
s
u
p
p
o
s
e
 
t
h
a
t
 
w
e
 
i
m
p
o
s
e
 
a
n
 
r
f
 
v
o
l
t
a
g
e
 
a
t
 
o
n
e
 
e
n
d
 
o
f
 
t
h
e
'
w
i
r
e
.

I
f
 
a
t
 
t
h
e
 
i
n
s
t
a
n
t

t
h
e
 
v
o
l
t
a
g
e
 
i
s
'
a
p
p
l
i
e
d
,
 
i
t
 
i
s
 
a
t
 
t
h
e
 
p
o
s
i
t
i
v
e
 
p
e
a
k
 
o
f
 
i
t
s
 
c
y
c
l
e
,
 
t
h
e
 
v
o
l
t
a
g
e
 
a
t
 
t
h
e
 
e
n
d
 
o
f
 
t
h
e
 
w
i
r
e
 
w
i
l
l

'
b
e
 
a
t
 
a
 
m
a
x
i
m
u
m
.

A
 
v
o
l
t
a
g
e
 
i
t
r
p
u
l
s
e
o
w
i
l
l
 
t
r
a
v
e
l
 
a
l
o
n
g
 
t
h
e
 
w
i
r
 
i
l
n
d
 
u
p
o
n
 
r
e
a
c
h
i
n
g
.
t
h
e
 
e
n
d
 
o
f
 
t
h
e
 
m
i
r
e
 
o
n
e



h
a
l
f
 
c
y
c
l
e
 
l
a
t
e
r
,
 
t
w
o
 
t
h
i
n
g
s
 
h
a
p
p
e
n
:

a
)
 
t
h
e
 
v
o
l
t
a
g
e
 
i
m
p
u
l
s
e
i
s
 
r
e
f
l
e
c
t
e
d
 
b
a
c
k
 
a
l
o
n
g
 
t
h
e
 
w
i
r
e
,
 
a
n
d

b
)
 
t
h
e
 
v
a
t
a
g
e
 
o
f
,
t
h
e
 
a
p
 
p
l
i
e
d
 
r
f
 
w
i
l
l
 
b
e
 
a
t
 
i
t
s
.
n
e
g
a
t
i
v
e
 
p
e
a
k
,
 
s
i
n
c
e
 
t
h
e
 
w
i
r
e
 
i
s
.
1
/
2
 
w
a
v
e
 
l
e
n
g
t
h
 
l
o
n
g
.

T
h
e
 
r
e
s
u
l
t
 
O
f
 
a
d
d
i
n
g
 
t
h
e
 
v
o
l
t
a
g
e
 
i
m
p
u
l
s
e
s
,
 
t
h
o
s
e
-
t
r
a
v
e
l
l
i
n
g
 
o
u
t
-
a
n
d
 
t
h
o
s
e
 
r
e
f
l
e
c
t
e
d
 
b
 
a
c
k
,
 
w
i
l
l
 
b
e
 
a

s
t
a
n
d
i
n
g
 
w
a
v
e
 
o
f
v
o
l
t
a
g
e
,

I
t
 
i
s
 
n
o
t
 
a
 
s
t
a
t
i
c
 
W
a
v
e
 
'
p
e
r
 
s
e
'
,
 
b
u
t
 
w
i
l
l
.
a
p
p
e
a
r
 
t
o
 
b
e
 
s
t
a
t
i
c
 
o
r
 
s
t
a
n
d
i
n
g

s
i
n
c
e
 
i
t
 
i
s
 
t
h
l
!
 
r
e
s
u
l
t

of
t
h
e
 
o
u
t
g
o
i
n
g
 
a
n
d
 
r
e
f
l
e
c
t
e
d
 
v
e
i
t
a
g
e
 
c
o
m
p
o
n
e
n
t
s
.

I
f
,
y
o
u
 
c
o
u
.
l
d
.
m
e
a
s
u
r
e
 
t
h
e

v
o
l
t
a
g
e
 
a
l
o
n
g
 
t
h
e
 
w
i
r
e
 
w
i
t
h
 
a
n
 
r
f
 
m
e
t
e
r
,
 
y
t

w
o
u
l
d
 
f
i
n
d
 
t
h
e
 
v
o
l
t
a
g
5
 
t
o
_
b
e
 
h
i
g
h
.
a
t
 
t
h
e
 
e
n
d
s
 
a
n
d
.
 
p
r
a
c
t
i
c
a
l
l
y

.
4
!
'
r

z
e
r
o
 
a
t
 
t
h
e
 
c
e
n
t
e
r
.

L
i
k
e
w
i
s
e
,
 
i
f
 
y
o
u
 
c
o
u
l
d
 
m
e
a
s
u
r
e
 
t
h
e
 
c
u
r
r
e
n
t
"
 
a
l
o
n
g
 
t
h
e
 
w
i
r
e
,
 
y
o
u
 
w
o
u
l
d
 
f
i
n
d
 
i
t

S

p
r
a
c
t
i
c
a
l
l
y
 
z
e
r
o
 
a
t
 
t
h
e
 
e
n
d
s
 
a
n
d
.
a
t
 
&
m
a
x
i
j
e
u
m
 
n
e
a
r
.
 
t
h
e
 
c
e
n
t
e
r
 
o
f
 
t
h
e
 
w
i
r
e
.

T
h
e
 
c
u
r
r
e
n
t
 
c
o
m
p
o
n
e
n
t
 
i
s
 
a
l
s
o

r
e
f
l
e
c
t
e
d
 
h
e
n
c
e
 
i
t
 
t
o
o
 
c
h
a
n
g
e
i
 
d
i
r
e
c
t
i
o
n
 
o
n
c
e
 
e
a
c
h
 
c
y
c
l
e
.

U
p
 
t
o
 
n
o
w
,
 
y
o
u
 
h
a
v
e
 
P
r
.
O
b
a
h
l
y
 
t
h
o
u
g
h
t
 
o
f
 
t
h
e
'
a
p
p
l
i
e
d
 
v
o
l
t
a
g
e
 
a
s
 
c
o
m
i
n
g
 
f
r
o
m
 
a
n
 
r
f
 
g
e
n
e
r
a
t
o
r
 
s
u
c
h
 
a
s
 
a

t
r
a
n
s
m
i
t
t
e
r
.
.
 
A
c
t
u
a
l
l
y
,
 
t
h
e
 
s
a
m
e
 
k
i
n
d
 
o
f
 
a
 
s
t
a
n
d
i
n
g
 
w
a
v
e
 
r
e
s
u
l
t
s
 
f
r
o
m
 
i
n
d
u
c
e
d
 
e
n
e
r
g
y
 
t
h
a
t
 
r
e
s
u
l
t
s
 
f
'
.
'
r
o
m

e
l
e
c
t
r
o
m
a
g
n
e
t
i
c
 
w
a
v
e
s
 
p
a
s
s
i
n
g
 
a
n
 
a
n
t
e
n
n
a
.

.

T
h
e
 
s
t
a
n
d
i
n
g
 
w
a
v
e
 
r
e
s
u
l
t
s
 
b
e
c
a
u
s
e
 
t
h
e
 
a
n
t
e
n
n
a
 
w
i
r
e
 
.
i
s
 
o
n
e
 
h
a
l
f
 
w
a
v
e
 
l
e
n
g
t
h
 
l
o
n
g
 
e
l
e
c
t
r
i
c
a
l
l
y
,
.
 
h
e
n
c
e
 
.

r
e
s
o
n
a
n
c
e
 
r
e
s
u
l
t
s
.

I
f
 
t
h
e
 
w
i
r
e
 
w
e
r
e
 
s
i
g
n
i
f
i
c
a
n
t
l
y
 
l
o
n
g
e
r
 
o
r
 
s
h
o
r
t
e
r
,
 
t
h
i
s
 
r
e
s
o
n
a
n
c
e
 
w
o
u
l
d
 
n
o
t
 
r
e
s
u
l
t
.

a
n
d
 
t
h
e
 
s
i
g
n
a
l
 
t
r
a
n
s
m
i
t
t
e
d
 
o
r
 
r
e
c
e
i
v
e
d
 
w
o
u
l
d
 
n
o
t
 
b
e
 
a
s
 
s
t
r
o
n
g
.

N
o
w
 
w
e
 
c
o
m
e
 
t
o
 
c
a
l
c
u
l
a
t
i
n
g
,
t
h
e
 
1
.
e
l
a
g
t
h
o
f
 
w
i
r
e
 
t
h
a
t
 
w
i
l
l
-
b
e
 
o
n
e
 
h
a
l
f
 
w
a
v
e
 
l
e
n
g
t
h
 
e
l
e
c
t
r
i
c
a
l
l
y
.
,
 
F
i
r
s
t

l
e
t
'
s
 
*
e
x
a
 
m
i
n
e
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
b
e
t
w
e
e
n
-
f
r
e
q
u
e
n
c
y
,
 
v
e
l
o
c
i
t
y
 
a
n
d
 
w
a
v
e
 
l
e
n
g
t
h
 
o
f
 
t
r
a
n
s
v
e
r
s
e
 
w
a
v
e
s
.

T
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
 
i
s
:

v
e
l
o
c
i
t
y
 
=
 
w
a
v
e
 
l
e
n
g
t
h
 
x
 
f
r
e
q
u
e
n
c
y

v
 
=
 
f
A

o
r

X
 
=
 
I f

a
n
d
 
1
.
`
.
a
 
t
r
u
e
 
f
o
r
 
t
r
a
n
s
v
e
r
s
e
-
w
a
v
e
s
,
 
t
h
e
 
c
o
n
s
i
s
t
a
n
t
 
u
n
i
t
s
 
f
o
r
 
t
h
e
s
e
 
v
a
r
i
a
b
l
e
s
 
a
r
e

v
e
l
o
c
i
t
y

i
n

m
e
t
e
r
s
/
s
e
c

o
r

f
d
b
t
/
s
e
c
-

w
a
v
e
 
l
e
n
g
t
h

i
n

m
e
t
e
r
s

o
r

-
f
e
e
t
t

f
r
e
q
u
e
n
c
y

i
n

c
y
c
l
e
s
/
s
e
c

o
r

c
y
c
l
e
s
/
s
e
c

r

-
1
8
-



T
h
e
 
s
p
e
e
d
 
o
f
 
l
i
g
h
t
&
 
r
a
d
i
o
 
w
a
v
e
s
 
i
S
a
p
p
r
O
x
.

3
0
0
,
0
0
i
i
m
 
m
e
f
r
s
f
s
e
t
.

°
C
a
l
c
u
l
a
t
e
 
t
h
e
 
w
a
v
e
 
l
e
n
g
t
h
 
i
n
 
m
e
t
e
r
s
 
o
f
,
r
a
d
i
p
-
w
a
v
e
s
a
v
i
n
g
'
t
l
i
e
 
f
o
l
l
o
w
i
n
g
f
r
e
q
u
e
n
c
i
e
s
:
,

9
 
O
k
t
/
s
e
c

3
,
8
,
0
0
 
k
g
/
i
e
c

1
4
,
2
5
0
4
N
c
7
 
t
e
c

N
O
T
E
:
 
O
n
e
 
k
i
l
o

c
l
e
 
(
k
c
)
 
=
 
1
0
0
0
 
c
y
c
l
e
s
.

W
e
 
m
a
k
e
 
m
o
s
t
 
o
f
 
o
u
r
 
m
e
a
s
u
r
e
m
e
n
t
s
 
i
n
 
f
e
e
t
 
s
o
 
i
t
 
w
o
u
l
d
 
b
e
 
c
o
n
v
e
n
i
e
n
t
 
t
o

h
a
v
e

c
a
n
 
c
a
l
c
u
l
a
t
e
 
t
h
e
 
w
a
v
e
 
l
e
n
g
t
h
 
i
n
 
f
e
e
t
.

R
e
c
a
l
l
i
n
g
 
t
h
a
t
 
a
 
m
e
t
e
r
 
i
s
 
3
9
.
3
7
 
i
n
c
h
e
s
,

0
 
c
a
l
c
u
l
a
t
e
 
t
h
e
 
s
p
e
e
d
 
o
f
 
l
i
g
h
t
 
i
n
 
f
e
e
t
 
p
e
r
,
s
e
c
o
n
d
.

)
 
c
a
l
c
u
l
a
t
e
 
-
4
h
e
 
w
a
v
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
t
h
r
e
e
 
f
r
e
q
u
e
n
c
i
e
s
 
a
b
o
v
e
 
i
n
 
f
e
e
t
.

T
e
a
c
h
e
r
 
C
h
e
c
k

f
o
r
m
u
l
a
 
b
y
 
w
h
i
c
h
 
w
e

1

T
e
a
c
h
e
r

C
h
e
c
k
'
(

T
e
a
c
h
e
r
 
C
h
e
c
k

T
h
e
 
c
a
l
c
i
l
l
a
t
i
o
n
s
,
'
w
e
 
h
a
v
e
 
m
a
d
e
 
a
r
e
 
v
a
l
i
d
 
f
o
r
 
t
h
e
 
r
f
 
w
a
v
e
 
t
r
a
v
e
l
l
i
n
g

i
n
'
f
r
6
e
 
s
p
a
c
e
.
 
_
S
i
n
c
e
 
t
h
e
 
s
p
e
e
d
 
o
f

a
n
-
r
f
 
w
a
v
e
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l
a
t
e
 
i
s
 
p
6
S
i
t
i
v
e
,
 
a
 
c
u
r
r
e
n
t
 
f
l
o
w
s
 
f
r
o
m
 
t
h
e

p
l
a
t
e
 
(
p
i
n
,
N
o
.
T
)
 
o
f
 
t
h
e
 
p
o
w
e
r
 
a
m
p
l
i
f
i
e
r
 
t
u
b
e
,
 
5
0
C
,
 
t
h
r
o
u
g
h
 
t
h
e
 
s
p
e
a
k
e
r
 
c
o
i
l
 
t
o
 
t
h
e
 
c
a
t
k
o
d
e
'
o
f
 
t
h
e
 
3
5
W
4
,

t
h
r
o
u
g
h
.
t
h
e
'
s
p
a
c
e
 
c
h
a
r
g
e
 
a
n
d
 
b
a
c
k
 
t
o
 
t
h
e
 
a
c
 
l
i
n
e
.

1
'
y
o
u
 
a
r
e
 
w
o
n
d
e
r
i
n
g
 
w
h
e
r
e
 
a
l
l
 
o
f
 
t
h
e
s
e
 
e
l
e
c
t
r
o
n
s

c
o
m
e
-
f
r
o
m
,
 
n
o
t
e
t
h
a
t
 
t
h
e
 
c
a
t
h
o
4
 
o
f
 
t
t
i
e
 
5
0
0
5
 
i
s
 
c
o
n
n
e
r
N
t
e
d
 
t
o
 
t
h
e
 
o
t
h
e
r
'
f
s
i
d
e
 
o
f
 
t
h
e
 
a
c
 
l
i
n
e
 
a
n
d
 
s
u
p
p
l
i
e
s

t
h
e
 
e
l
e
c
t
r
o
n
s
 
t
h
a
t
 
f
l
o
w
 
i
n
 
t
h
e
 
p
l
a
t
e
 
-
 
c
i
r
c
u
i
t
s
 
o
f
 
t
h
e
%
5
0
0
5
 
a
n
d
 
t
h

3
5
1
1

0

-
2
6
-

,

*I
n



M
o
d
e
r
n
 
P
h
y
s
i
c
s

R
E
S
O
U
R
C
E
 
P
A
C
K
A
G
E
 
#

-8

ru
rt

;M
e
t
c
a
l
f
 
f

W
i
l
l
i
a
m
s

.
 
T
h
e
 
R
a
d
i
o

A
m
a
t
e
u
r
t
i
 
H
a
n
d
b
.
:
-
o
k
.

H
o
l
t
,
 
R
i
m
h
a
r
t

W
i
n
s
t
o
n

S
e
l
e
c
t
e
d
 
R
e
a
d
i
n
g
s
.

T
h
e
r
m
i
o
n
i
c
 
E
m
i
s
s
i
o
n
'

P
t
 
6
0
7

T
y
p
e
s
 
o
f
 
E
r
 
i
i

s
6
0
7
-
6
0
8

D
i
o
d
e
 
C
h
a
r
a
c
t
e
r
i
s
 
i
c
s

1
6
0
8
-
6
0
9

P
o
w
e
r
 
S
u
p
p
l
i
e
s

7
'
4
4
5
-
6
4
8

T
h
e
 
A
m
e
r
i
c
a
n
 
R
a
d
i
o
 
R
e
l
a
y
1
4
e
a
g
4

w
.

S
e
l
e
c
t
e
d
 
R
e
a
d
i
n
g
s

P
p
g
f
s
 
6
1
-
0
3

1
 
0
5

;
.
"

V
a
c
u
u
M
 
T
u
b
e
 
P
r
i
n
c
i
p
l
e
s
.

P
o
w
e
r
 
S
u
p
p
l
i
e
s
:

I
n
t
r
o
d
u
c
t
i
c
i
n

R
e
c
t
i
f
i
e
r
 
C
i
r
c
u
i
t
s

4
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R
E
S
O
U
R
C
E
 
H
 
1
-
1

'
A
C
T
I
V
I
T
Y
4
 
7
-
i
.
1
,

.
A
s
s
e
m
b
l
e
 
,
*
?
:
`
t
 
P
e
n
t
a
g
r
i
d
 
C
o
n
v
e
r
t
e
r
 
c
i
r
c
u
i
t
 
o
f
 
t
h
e
-
r
a
d
i
o
 
r
e
c
e
i
v
e
r
,
 
k
i
t

c
i
r
c
u
i
t
 
w
i
l
l
 
i
n
c
l
u
d
e

t
h
e
 
F
e
r
r
i
t
e
 
a
n
t
e
n
n
a
,
 
t
h
e
 
o
s
c
i
l
l
a
t
o
r
 
c
i
r
c
u
i
t
 
a
n
d
 
t
h
e
 
c
o
u
p
l
i
n
g
 
t
r
i
g
p
s
f
o
r
m
e
r
 
b
e
t
w
e
e
n
 
t
h
e
 
c
o
n
v
e
r
t
e
r
 
a
n
d
 
t
h
e

a
m
p
l
i
f
i
e
r
 
c
i
r
c
u
i
t
s
.

A
C
T
I
V
I
T
Y
 
#
 
7
-
1
.
2

\
.

l
'

L
o
o
k
 
a
t
 
t
h
e
 
c
i
r
c
u
i
t
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
c
o
n
v
e
r
t
e
r
,
 
t
h
e
 
1
2
B
E
6
 
t
i
n
e
.

T
h
e
 
t
r
a
n
s
f
o
r
m
e
r
 
t
.

a
n
d
 
v
a
r
i
a
b
l
e

.
.

,
.

.

c
o
n
d
e
n
s
e
r
s
 
C
5

&
 
C
6
 
f
o
r
m
 
a
n
 
o
s
c
i
l
l
a
t
o
r
,
 
t
h
e
 
f
r
e
q
u
e
n
c
y
 
o
f
 
w
h
i
c
h
 
c
a
n
 
b
e
 
c
o
n
t
r
o
l
l
e
d
.

T
h
e
 
v
o
l
t
a
g
e
 
(
r
f
)
 
o
u
t
p
u
t

o
f
 
t
h
i
s
 
o
s
c
i
l
l
e
t
o
r
 
i
s
 
f
e
d
 
t
o
 
t
h
e
 
r
i
d
 
(
.
i
n
 
1
)
 
o
f
 
t
h
e
 
1
2
B
E
6
 
w
h
i
l
e
 
t
h
e
 
r
f
-
V
o
l
t
a
g
e

f
r
o
m
 
t
h
e
 
a
n
t
e
n
n
a
 
i
.
.
.
.
.
s
 
f
e
d

1
,

t
o
-
a
n
o
t
h
e
r
 
g
r
i
d
 
(
p
i
n
 
7
)
 
o
f
 
t
h
e
 
s
a
m
e
 
t
u
b
e
.

T
h
u
s
 
t
w
o
 
(
2
)
-
 
f
r
e
q
u
e
n
c
i
e
s
 
a
r
e
 
f
e
d
 
t
o
'
 
t
h
e
 
t
u
b
e
;
,
a
 
f
i
x
e
d
 
f
r
e
q
u
e
n
c
y

,
.

f
r
o
m
 
t
h
e
 
o
s
c
i
l
l
a
t
o
r
 
a
n
d
 
t
h
e
 
r
f
 
f
r
e
q
u
e
n
c
y
 
f
r
o
m
 
t
h
e
 
a
n
t
e
n
n

w
h
i
c
h
'
 
m
a
y
 
c
o
n
t
a
i
n
 
a
 
n
u
m
b
e
r
 
o
f
 
m
o
d
u
l
a
t
e
d

*
1

1
o

.

f
r
e
q
u
e
n
c
i
e
s
.

.

4
a.

W
h
a
t
 
d
o
 
Y
o
u
 
s
u
p
p
o
s
e
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 
t
h
i
s
 
t
u
b
e
 
a
n
d
 
c
o
n
v
e
r
t
e
r
 
c
i
r
c
u
i
t
 
i
s
'
?

n
 
a
n
s
w
e
r
i
n
g
 
t
h
i
s
 
q
u
e
s
t
i
o
n
,

.
.

\
.

.

p
l
e
a
s
e
 
d
o
 
i
w
o
 
t
h
i
n
g
s
.

r
f

a
)
 
S
t
u
d
y
 
t
h
e
 
c
i
r
c
u
i
t
 
a
n
d
 
t
h
i
n
k
 
a
b
o
u
t
 
i
t
 
i
n
 
t
e
r
m
s
 
'
o
f

t
h
e
 
b
r
i
e
f
 
d
e
s
c
r
i
p
t
i
o
n
 
a
b
o
v
.
e
,
a
n
d
 
w
h
a
t
 
y
o
u

n
o
w
 
k
n
o
w
.

T
h
e
n
 
m
a
k
e
 
a
n
 
a
 
s
u
m
p
t
i
o
n
.
a
s
 
t
o
 
w
h
a
t
 
t
h
e
 
c
i
r
c
u
i
t
 
d
o
e
s
 
(
w
h
a
t
 
i
t
s
 
f
u
n
c
t
i
o
n
 
i
s
)
 
a
n
d

r
e
c
o
r
d
 
y
o
u
r
 
a
s
s
u
m
p
t
i
o
n
.

N
o
t
e
i
/
t
-
i
s

n
o
t
 
s
o
 
i
m
p
o
r
t
a
n
t
 
a
t
 
t
h
i
s
 
p
o
i
n
t
 
t
h
a
t
-
Y
o
u
:
m
a
k
e
 
t
h
e
 
"
r
i
g
h
t
"

a
s
s
u
m
p
t
i
o
n
 
b
u
t
 
i
t
 
i
s
 
i
m
p
o
r
t
a
n
t
 
t
h
a
t
 
y
o
u
 
d
e
v
e
l
o

t
h
e
 
f
a
c
i
l
i
t
y
 
t
o
 
a
n
a
l
y
z
e
 
i
n
f
o
r
m
a
t
i
o
n
 
a
n
d
 
m
a
k
e

a
n
 
a
s
s
u
m
p
t
i
o
n
 
o
r
 
m
o
d
e
l
-
f
5
P
-
t
h
e
 
p
h
e
n
o
t
o
n
u
m
 
y
o
u
 
$
 
u
d
y
.

b
)
 
A
f
t
e
r
-
y
o
u
 
h
a
v
e
 
m
a
d
e
 
y
o
u
r
 
a
s
s
u
m
p
t
i
o
n
s
,
 
l
o
o
k
 
u
p
,
'

e
q
u
e
n
c
y
.
C
o
n
v
e
r
s
i
o
n
"
 
o
r
 
"
I
n
t
e
r
m
e
d
i
a
t
e

F
r
e
q
u
e
n
c
i
e
s
"
 
i
n
 
t
h
e
 
r
e
f
e
r
e
n
c
e
s
 
.
g
i
v
e
n
o
n
 
p
a
g
e
,
l
i
o
.
 
3
Q
 
a
n
d
 
w
r
i
t
e
 
a
 
b
r
i
e
f
,
 
s
u
m
m
a
r
y
 
o
f
 
t
h
e
 
f
u
d
c
t
i
o
n

o
f
 
t
h
e
 
c
o
n
v
e
r
t
e
r
 
c
i
r
c
u
i
t
.
.

C
o
m
p
l
e
t
e
 
a
)
 
a
n
d
 
b
)
 
a
b
o
v
e
 
a
n
d
 
d
i
s
c
u
s
s
 
t
h
e
s
e
 
w
i
t
h
y
o
u
r

e
a
c
h
e
r
-
b
e
f
o
r
e
 
y
o
u
 
g
o
 
o
n
.

-
2
8
-

T
e
a
c
h
e
r
 
C
h
e
c
k



Y
o
u
r
 
s
u
m
m
a
r
y
 
o
f
 
t
h
e
 
f
u
n
c
t
i
o
n
 
O
f
 
t
h
e
 
c
o
n
v
e
r
t
e
r
 
c
i
r
c
u
i
t
 
s
h
o
u
l
d
 
e
x
p
r
e
s
i
t
h
e
 
f
o
.
.
i
l
O
w
i
n
g
 
i
d
e
a
s
:

T
w
o
 
(
2
)
 
r
f
 
s
i
g
n
a
l
s
 
a
r
e
 
f
e
d
 
t
o
 
t
h
e
 
c
o
n
v
e
r
t
e
r
 
t
u
b
e
 
(
1
2
B
E
6
)
t
i
 
o
f
t
e
 
i
s
a
.
s
i
n
g
l
e
 
f
i
x
d
d
 
f
r
e
q
u
e
n
c
y

f
r
o
m
 
t
h
e
 
o
s
c
i
l
l
a
t
o
r
 
a
n
d
 
t
h
e
 
o
t
h
e
r
 
a
n
 
r
f
 
s
i
g
n
a
l
'
f
r
o
m
,
t
h
e
'
a
n
t
e
n
n
a
.

T
h
e
 
t
u
b
d
 
"
m
i
x
e
s
'
_
t
h
e
S
e

f
r
e
q
u
e
n
c
i
e
s
 
a
n
d
 
t
h
e
o
u
t
p
u
t
 
o
f
 
t
h
e
 
t
u
b
e
;
 
t
h
e
 
p
l
a
t
e
 
c
u
r
r
e
n
t
,
 
i
s
 
a
 
c
o
m
p
l
e
x
 
m
i
x
t
u
r
e
 
w
h
i
c
h
 
i
n
c
l
u
 
e
s
:

I
L

t
h
e
 
F
r
e
q
u
e
n
c
i
e
s

o
f
 
b
o
t
h
 
i
n
p
u
t
 
s
i
g
n
a
l
s
.

go
;

+
 
a
 
f
r
e
q
u
e
p
4
 
w
h
i
c
h
 
i
s
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
h
e
 
t
w
o
 
i
n
p
u
t
 
f
r
e
q
u
e
n
c
i
e
s
.

+
 
a
i
f
r
e
q
u
e
n
c
y
 
w
h
i
c
h
 
i
s
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
7
t
w
o
,
i
n
p
u
t
f
r
e
q
u
e
n
c
i
e
s
.

-
 
T
h
e
 
t
u
n
e
d
 
c
i
r
c
u
i
t
 
i
n
.
 
t
h
e
 
o
u
t
p
u
t
 
o
f
 
t
h
e
 
p
l
a
t
e
 
i
s
 
t
u
n
e
d
 
t
o
 
s
e
l
e
c
t
 
o
n
l
y
 
t
h
e
 
b
e
a
t
 
f
r
e
q
u
e
n
c
y
t
h
a
t

i
s
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
'
f
i
e
 
t
w
o
 
i
n
p
u
t
 
f
r
e
q
u
e
n
c
i
e
s
.

T
h
i
s
 
b
e
a
t
 
f
r
e
q
u
e
n
c
y
 
s
t
i
l
l
 
c
a
r
r
i
e
s
 
t
h
e

s
o
u
n
d
 
m
o
d
u
l
a
t
i
o
n
 
o
f
 
i
t
s
:
a
m
p
l
i
t
u
d
e
.

T
h
i
s
 
s
e
l
e
c
t
e
d
 
f
r
e
q
u
e
n
c
y
 
i
s
 
t
h
e
 
o
n
.

o
n
e
 
t
h
a
t
 
w
i
l
l
.
b
e
 
c
o
u
p
l
e
d

o
r
 
t
r
a
n
s
f
e
r
r
e
d
 
t
o
 
t
h
e
 
a
m
p
l
i
f
i
e
r
 
t
u
b
e
.

T
h
e
 
o
t
h
e
r
 
f
r
e
q
u
e
n
c
i
e
s
 
a
r
e
 
r
e
j
e
c
t
e
d
 
b
e
c
a
u
s
e
 
t
h
e
y
 
a
r
e
 
n
o
t

I4

o
f
 
t
h
e
 
p
r
o
p
e
r
 
f
r
e
q
u
e
n
c
y
 
t
o
 
c
a
u
s
e
 
r
e
s
o
n
a
n
c
e
_
i
n
 
t
h
e
 
T
u
n
e
d
 
c
i
r
c
u
i
t
.
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A
C
T
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8
-
1
.
1

A
s
s
e
m
b
l
e
 
t
h
e
'
i
n
t
e
r
m
e
d
i
a
t
e
 
f
r
o
 
4
e
n
c
y
 
i
f
)
 
a
m
p
l
i
f
i
e
r
 
c
i
r
c
u
i
t
 
o
f
 
t
h
e
 
r
a
d
i
o
 
r
e
c
e
i
v
e
r
.
'
 
T
h
i
s
 
w
i
t

i
n
c
l
u
d
e

t
h
e
 
c
o
u
p
l
i
n
g
 
t
r
a
n
s
f
o
r
m
e
r
 
b
e
t
w
e
e
n

h
e
 
i
.
f
.

t
h
e
 
d
i
o
d
e
 
d
e
t
e
c
t
o
r
.

A
C
T
I
V
I
T
Y
 
#
1
8
-
1
.
2

/
-
-
i
r
O
m
/
w
h
a
t
 
y
o
u
 
h
a
v
e
 
d
o
n
e
 
a
n
d
 
r
e
a
d

s
o
 
f
a
r
,
 
y
o
u
 
m
a
y
 
h
a
v
e
 
a
 
g
d
o
d
 
i
d
e
a
 
a
s
 
t
o
.
:
c
a
e
 
f
u
n
c
t
i
o
n
,
o
f
 
t
h
i
s

,

c
i
r
c
u
i
t
.

L
e
t
'
s
 
s
e
e
.

S
t
u

t
h
e
 
c
i
r
c
u
i
t
 
a
n
d
-
t
h
e
 
t
u
b
e
 
a
n
d
 
s
p
e
c
u
l
a
t
e
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c
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p
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c
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