Extra 2012Problemas Resueltos
Todas las preguntas que llevan alguna matematica, resueltos

E4BO4

Si un contador de frecuencia con una precisién determinada-deG-ppm

lee 146, 520, 000 Hz, ¢ Cuanto podria ser la diferencia de frecuencia medida
de lalectura actual?

C. 146.52 Hz

E = F(Hz) x COUMETETTOT _ | 16520000 X —— = 146.52 H
rror = [ (Hz 1,000,000 7Y 1,000,000 o 2ehE

E4BO5

Si un contador de frecuencia con una determinada precision-dé % pgpm

lee 146, 520, 000 Hz, ¢ Cuanto podria ser la diferencia de frecuencia medida
de la lectura actual?

A. 14.652 Hz

E — F(Hz) x COUMLET ETTOT | 16,520,000 x :
rror =fHz 1,000,000  »2=b 1,000,000

=14.652 Hz

E4BO6

Si un contadode frecuencia con una determinada precision delf fopm
lee 146, 520, 000 Hz, ¢ Cuanto podria ser la diferencia de frecuencia medida
de la lectura actual?

D-1465.2
E = f(Hz) x COUMLET ETTOT | 46,520,000 10 _ ii6s52mH
rror = HzZ) X —g00.000 - 1¥6:520.000 X 4000 000 T ez

¢, Cuanta potencia esta siendo absorbida por la carga cuando un medidor de
potenda direccional conectados entre un transmisor y una carga terminal lee
100 vatios de potencia y 25 vatios de potencia reflejada?

D. 75 Watts (10@5= 75W)
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Absorcién de carga = Potencia enviadaotencia reflejada
Absorcién de carga = 1&8b = 75W

E4C0O5

¢,Qué significa un valor d&74 dBm / Hz en relacion con el ruido de fondo
de un receptor?

B. El ruido tedrico a la entrada de un receptor perfecto a temperatura
ambiente

A typical receiverwith a 3 KHz bandwidth would have a Theaorstical noise floor of:

MNoise Floar = -174 dBm + {10 x [log (bandwidth? / bandwidth 2)]
or Noise Floor = -174 dBm +{10 x [log{3000/1)])
or Woise Floor = -17d dBm +(10 x 3.4771)
or noise floor = -174 dBm + 34.5 dB
or noise floor = -138.2 dBm

E4CO06

El valor de ruido térmico de un receptor-&84 dBm / Hz. ¢ Cudl es
tedricamente, la sefial minima detectable para un receptor con un ancho de
banda de 400 Hz?

D. -148 dBm

-174 dBm +10 log bw 1/bw 2

-174 dBm +10 log 400/1

-174 dBm + 10 x 2.602

-174dBm + 26 =148 dBm

10 x log 400 = 26dB174dBm = 148

E4CO7

¢, Qué represea el MDS en un receptor?
B. La sefal minima discernible

What does the MDS of a receiver represent?

The minimum discernible signal



E4C14

¢,Cual de estas opciones es una cantidad deseable de selectividad para un
receptor FM aficionado en VHF?
D. 15 kHz

The bandwidth for each sideband for a § KHz deviation voice signal would be the maximum § KHZ deviation + the
max audio frequency of approx. 2.5 KHz or 7.5 KHz, muttiplied by two for the upper and lower sideband would be
15 KHz.

E4DO0O5

Si un receptor sintonizado a 146,70 mhz recibe un producto de
intermodulaciéon de sefial cada vez que un emisor transmite cerca a 146,52
mhz, ¢ cuales son las dos frecuencias mas probables que puedan interferir?
A. 146.34 mhz y 146.61 mhz

f2 =2 X f1)— frup = (2 x 14652) — 146.70 = 146.34 MHz

_ fupy) + f1 14670 + 146.52

= =146.61 MHz
2 2

fa

E4DO6

Si las sefnales de dos transmisores se mezclan en uno o ambos
amplificadores finales, y generan sefales no deseadas, con la sumay
diferencia de las sefales ddriecuencia original ¢ Qué es esto?

D. Interferencia pomtermodulacion

E4D10

¢, Qué significa un interceptor de tercer orden con un nivel de 40 dBm con
respectal rendimiento del receptor?

C. Un par de sefnales de 40 dBm tedricamente generaran la misma salida en
la frecuencia de intermodulacion de tercer orden como en la frecuencia de
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What does a third-order intercept level of 40 dBm mean with respect to receiver performance?

A pair of 40 dBm signals will theoretically generate the same output on the third order
intermeodulation frequency as on the input frequency

E4D11

¢,Por qué el producto de intermodulacion de tercer orddrodge un

receptor son de particular interés en comparacion con otros productos?
A. EL producto de tercer orden de dos sefales que estan en la bahda en
probable que se#entro de la banda

E4D12

¢,Cudl es el término para la reduccion de sensibiiéaceceptor causada
por una sefial fuerte recibida cerca de la frecuencia?
A. Desensibilizacion

ESAQ09

¢,Cual es la relacion de fase entre la corriente y el voltaje a través de un
circuito paralelo resonante?
C. El voltaje y la corriente estan en fase



c
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ESA10

¢,Cual es la potencia media del ancho de banda de de un circuito paralelo
resonante que tiene una frecuencia de resonancia de 1.8 Mhz y un Q de 95?

A. 18.9 kHz

f. 18 x 10°Hz

Half power bandwidth = E = 95 = 18947 Hz =18.9 kHz

ESALL

¢,Cudl es la potencia media del anchoaledh de de un circuito paralelo
resonante que tiene una frecuencia de resonancia de 7.1 mhz y una Q de
1507

C. 47.3 kHz

f. 7.1 x 10°Hz

Half power bandwidth = 0 150 =47333 Hz =47.3 kHz

ESA12

¢, Cual es la potencia media del ancho de banda de de un circuito paralelo
resonante que tiene una fresa@ de resonancia de 3.7 mhz y una Q de
1187

C. 31.4 kHz

Hal bandwidth = 1r = 37 X 10°Hz
al f power bandwi =2 118

. fr 3.7 x 10°H:z
Half power bandwidth = E =13 - 31356 Hz =31.4 kHz

= 31356 Hz = 31.4 kH=z



ESA13

¢,Cual es la potencia media del ancho de banda de un circuito paralelo
resonante que tiene una frecuencia resonante de 14.25 mhz y un Q de 1877
B. 76.2 kHz

fr 1425 x 10° Hz

Half power bandwidth = E = 187 =76203 Hz =76.2kH=z

ES5A14

¢,Cudl es la frecuenaiasonante de un circuito RLC serie si R es de 22
ohmios, L es de 50 Microhenrios y C es de 40 picofaradios?
C. 3.56 mhz
P 1 1

" 2mIC 27 x (50 x 107%) x (40 x 107 12)
E5A14
What is the resonant frequency of a series RLC circuit if R is 22 ohms, L is 50 microhenrys and
C 1s 40 picofarads?

= 3,558,812 Hz =3.56 MH=z

3.56 MHz (see equation below)

fr = 5 7ie
1

fr = = 3,558,812 Hz = 3.56 MHz
21 x /(50 x 10-6) x (40 x 10-12)

Hint: Ignore the resistance. A microhenry is 107~ henrys. A picofarad is 107 farads. You can
add the exponents of similar exponential numbers to simplify this equation as follows:

1
" 21 x /(50 x 40 x 10-19)

fr

ESA15

¢,Cudl es la frecuencia resonante de un circuito en serie RLC si R es de 56
ohmios,L es de 40 microhenrios y C es de 20@facadios?
B. 1.78 mhz

1 1
fr =

= — = - — =1,780,309 Hz = 1.78 MH=z
2L C 2w x /(40 x 107%) x (200 x 1071)




E5A15
What is the resonant frequency of a series RLC circuit if R is 56 ohms, L is 40 microhenrys and
C is 200 picofarads?

1.78 MHz (see equation below)

1
fr= 2wALC
1
fr = =1,779406 Hz = 1.78 MHz

2m % /(40 x 107%) x (200 x 10712)

Hint: Ignore the resistance. A microhenry is 107 henrys. A picofarad is 107" farads. You can
add the exponents of similar exponential numbers to simplify this equation as follows:

1
" 27 x /(40 x 200 x 10-1%)

f+

ESA1L6

¢, Cual es la frecuencia resonante de un circuito paralelo RLC si R es de 33
ohmios,

L es de 50 microhenrios y C es de 10 picofaradios?

D. 7.12 mhz

1 1
fr = — = 2
" 2ayIC 27 x (50 x 107%) x (10 x 10~1%)

=7121,236 Hz =7.12 MH:z

ESALlY/

¢,Cudl es la frecuencia resonante de un circuito paralelo RR€sde 47
ohmios, L es de 25 microhenrios y C es de 10 picofaradios?
A. 10.1 mhz

1 1
fr =

= — = - — = 10,070,946 Hz = 10.1 MH=z
ZryLC 2w x /(25 x 107%) x (10 x 10712)




ESA1T
What is the resonant frequency of a parallel RLC circuit if R is 47 ohms, L is 25 microhenrys
and C is 10 picofarads?

10.1 MHz (see eguation below)

1
Ir= 2L C
1
fr = =10,065842 Hz =10.1 MH=z

21 % /(25 x 1078) x (10 x 10712%)
Hint: Ignore the resistance. A microhenry is 107 henrys. A picofarad is 107 farads. You can
add the exponents of similar exponential numbers to simplify this equation as follows:

1
27 x J(Z5 x 10 x 10-19)

fr

ESBO1

¢,Cudl es el término del tiempo necesario para que un condensador en un
circuito RC se cargue al 63,2% del voltaje de alimentacion?
B. Una constante de tiempo
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The valtage across the capacitor will rise to 63.2 % of the applied voltage in one time constant.  The time constant
in seconds is calculated by multiplying the resistance in megohms by the capacitance in microfarads.

TC= Riohms) x Cfarads) or In tarms of mors common values --TC= R (magohms) X Cmicrofarads)

ESB02

¢,Cudl es el termino para el tiempo que tarda un condensador cargado, en un
circuito RC Descargarse a 36,8% de su valor inicial de carga almacenada?
D. Una constante de tiempo

1T descarg6 = 0.368"1 x 100 = 36.8%
2T descargd = 0.368"2 x 100 = 13.5%
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3T descargd = 0.368"3 x 100 el = 5%
4T descargo = 0.368"4 x 100 = 1.8%
5T descargd = 0.368"5 x 100 = 0.7%

ESBO4

¢,Cudl es la constante de tiempo de un circuito que tenga 2 condensadores de
220-microfaradios y dos resistencias de 1 megohmio todos erelp&ral
D. 220 segundos

T =R xC =05 x 10°0Q x 440 x 107°F = 220 seconds

1 1
Ry (parallel) = T 1 T = T T = 0.5 megN
R_1+R_:+“.+R_n 1megﬂ+1megﬂ
Cr(parallel)= Cy + C; + - + C,, =220 uF + 220 yuF = 440 uF
Time Constants [Charge % of applied voltage [Discharge % of starting voltage

1 53.2% 36.8%
2 86.5% 13.5 %
3 85.0% 5%
4 88.2% 1.8%
5 89.3% 7%

E5SB04

What is the ime constant of a circuit having two 220-microfarad capacitors and two 1-megohm
resistors all in parallel?
220 seconds (see equations below)
Step 1: Calculate the resistance in the parallel circuit
1

Ry (parallel) =

SR S o

R, R; R,
1

1 + 1
1megfl 1 megil

Ry (parallel) = = 0.5 megQl

Step 2: Calculate the capacitance in the parallel circuit
Cy(parallel) = C; + C; + - + C,
Cy(parallel) = 220 uF + 220 uF = 440 uF



Step 3: Calculate the time constant
T=RxC
T =05x 10°0 x 440 x 107° F = 220 seconds

Hint: A microfarad is 10™ farads. A meguhm is 10° ohms. You can add the exponents of similar

exponential numbers. In this case, 107" = 10" =1, therefore it cancels out the exponential
numbers. Thus you can simplify this equation as follows:
T =0.5%x440

E5SBO5

¢, Cuanto tiempo se necesita para que una carga inicial de 20 V DC
disminuya a 7.36 V DC en un circuito RC con un capacitor de 0.01
microfaradio en serie con una resistencia de 2 megohmios?

A. 0.02 segundos

ESB05

How long does it take for an initial charge of 20 V DC to decrease to 7.36 V DC ina 0.01-
microfarad capacitor when a 2-megohm resistor 18 connected across it?

0.02 seconds (see equations below)

Step 1: Calculate the discharged ratio

disch dratio = discharged V
ischarged ratio = chargedV

736V
discharged ratio = T 0.368 = 36.8%

Step 2: Calculate the number of time constants
number of T = | Indischarged ratio |
numberoft = |In0.368] =1

e!
Hint: On your scientific calculator enter 0.368 then press the button. The absolute value
of the result is the number of time constants. In this case, it 1s 11.

Step 3: Calculate the time
T =R xC xnumberof t
T=2x 10°0Q %x0.01 x 107°F x1=0.02 seconds

Hint: A microfarad is 107 farads, A meguhm is 10° ohms. You can add the exponents of similar
exponential numbers. In this case, 107" = 10" = 1, therefore it cancels out the exponential
numbers. Thus you can simplify this equation as follows:

T =2 x0.01

10



ESBO6

¢, Cuanto tiempo necesita una carga inicial de 800 V DC disminuir a 294 V
DC en una resistencia de 1 megohmio cuando un capacitor de 450
microfaradios esta conectada a traves de ella?

C. 450 segundos

1T descarg6 = 0.368"1 x 100 = 36.8%

2T descargd = 0.368"2 x 100 = 13.5%

3T descargd = 0.368"3 x 100 el = 5%

4T descargo = 0.368"4 x 100 = 1.8%
5T descargd = 0.368"5 x 100 = 0.7%

discharged V. 294V

- = 0.368 = 36.8% =1
chargedV 800V o =1t

time constant =

ESBO06
How long does it take for an initial charge of 800 V DC to decrease to 294 V DC in a 450-
microfarad capacitor when a | -megohm resistor is connected across it?
450 seconds (see equations below)
Step 1: Calculate the number of time constants
discharged V
charged V
294V
go0v
Step 2: Calculate the number of time constants

number of time constants

number of time constants = =0.368 = 36.8%

number of T = | Indischarged ratio |

numberoft = |In0368] =1
Hint: On your scientific calculator enter 0.368 then press the LN J button. The absolute value
of the result is the number of time constants. In this case, it is 1.
Step 3: Calculate the time

T =R % € xnumberoft

T=1x 100 x450 x 107°F x 1 = 450 seconds

Hint: A microfarad is 107 farads. A meguhm is 10° ohms. You can add the exponents of similar
exponential numbers. In this case, 107" = 10" = |, therefore it cancels out the exponential
numbers. Thus you can simplify this equation as follows:

T =1 %450

T =R xC =1 x 1050 x 450 x 107° F = 450 seconds
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For a number of problems associated with electronics involving series circuits of resistance and reactance and the
Extra class Exam you will need a basic understanding of trigonometry. The problems center on a right triangle (that
is a triangle that has one angle that is 907 and the sum of the remaining two angles is equal fo 80°). Using
trigonometric functions if we know two sides, or an angle {other than the 90"angle) and one side of the friangle we

can calculate the remaining angles and dimensions.
Examples:
If X=3 and Y=4 then R=5and 8 = 53.1°

R (Hypatenuse)

Y _ If X=50 and ¥=100 then R=111.8 and 8 = 63.4°
(Oppaosite)

If X=5 and Y=10 then R=8.66 and 8 = 63.1°

X (Adjacent) If X=153 and Y=52 then R=161.6 and 8= 18.7°

The sides of the triangle are given names from the rectangular coordinate system with the harizontal side called X
{also called the Adjacent side) and the verfical side is called Y (also called the opposite side) and the side
connecting the X and Y sides is called the Hypotenuse called R in this example Fiwo of the three sides are

known the third side can be found using the following equation:

\f X +Y*
Hypotenuse® = X* + ¥* ar as commonly expressed R =

There are 6§ trigonometric functions that can be used to calculate the angle between X and R and between ¥ and .
We will focus on three of these functions; Sine, Cosine and Tangent to solve for the angle between the X side and

the R side {9 ).

Sineof8=Y/R Sscant = RY
Cosineof8=X/R Cosecant = RiX
Tangentof8=Y /X Cotangent = X/Y

ESBO7Y

¢,Cudl es el angulo de fase entre el voltaje y la corriente a través de un
circuito en serie RLC si XC es de 500mios, R es de 1 kilo ohmios, y XL
es de 250 ohmios?

C. 14.0 grados con el voltaje atrasado a la corriente

X = X, — X = 250 — 500 = —250 (negative value means voltage is lagging the current)

2500

—1CICIEI ﬂ) = 14. 04" withvoltage lagging the current

X
Phase angle = tan™? (._R) = tan~1 (

Step 2: Calculate the Phase Angle for a series circuit

" (&

R
2500
100040

Hint: Use the absolute value of X to determine the phase angle.

Il
-
B
=

Phase angle

Phase angle = tan™! ( ) = 14.04° with voltage lagging the current

12



E5SB0O8

¢,Cual es el angulo de fase entre el voltaje y la corriente a través de un
circuito serie RLC si XC es de 100 ohmios, R es de 100ashm XL es de
75 ohmios?

A. 14 grados con el voltaje atrasado a la corriente

X =X, — Xr = 75— 100 = —25 (negative value means voltage is lagging the current)

2510
1000

X
Phase angle = tan™? (—) = tan~? ( ) = 14. 04" withvoltage lagging the current

R

ESB11

¢,Cudl es el angulo de fase entre el voltaje y la corriente a través de un
circuitos en serie RLC si XC es de 25 ohmios, R es de 100 ohmios, y XL es

de 50 ohmios?
B. 14 grados con el voltaje adelantado a la corriente

X = X; — X = 50— 25 = 25 (positive value means voltage is leading the current)

X 2510
Phase angle = tan™! (ﬁ) = tan~?! (1:]0 D) = 14.04° withvoltage leading the current
:fc ! &
t’
o
j50 3
0 § ;
| Resistance s——i—
s 5E 100 O
E Z3
-
® =

ESB12

¢,Cual es el angulo de fase entre el voltaje y la corriente a través de un
circuito en serie RLC si XC es de 75 ohmios, R es de 100 ohmios, y XL es
de 50 ohmios?

C. 14 grados con el voltaje asado a la corriente

13



X = X, — X = 50—-75 = —-25(negative value means voltage is lagging the current)
250
1000

Tangentof 8 =Y / X or Tangent of 8 = (50-75)/100 or Tangent of @ = -.25 or B =-14.04°

=

X
Phase angle = tan™?! (I?) = tan~?! ( ) = 14.04" with voltage lagging the current

+
J50 2 §
E] 100 Q
EI Simbarice —
— E
175 31 '
¥

ESB12
What is the phase angle between the voltage across and the current through a series RLC circuit
ifXC is 75 ohms, R is 100 ohms, and XL is 50 ochms?
14 degrees with the voltage lagging the current (see equations below)
Step 1: Calculate the reactance
X=X - X¢
X =50-75=-25
Hint: Since X is negative, voltage is lagging the current.

Step 2: Calculate the Phase Angle for a series circuit

X
Phase angle = tan™! (ﬁ)

250
100 £

Hint: Use the absolute value of X to determine the phase angle.

Phase angle = tan™" ( ) = 14.04° with voltage lagging the current

ESB13

¢, Cual es el angulo de fase entre la tension y la corriente a través de un
circuito en serie RLC si XC es de 250 ohmios, R es 1 kilo ohmio, y XL es de
500 ohmios?

X = X, — X = 500— 250 = 250 (positive value means voltage is leading the current)
D. 14.04 grados con el voltaje adelantado a la corriente

14



25010
10000

X
Phase angle = tan™! (ﬁ) = tan~?! ( ) = 14.04° withvoltage leading the current

Tangent of B =Y/X or Tangent of 8 = (XL - Xc)/| or B = (500-250)1000 or Tangent of 8= 0.25ar B = 14.036°

X l
[
_ _E;Jg 1 1000 0
1250 EE T
v T
=4

4
f

E5B13
What is the phase angle between the voltage across and the current through a series RLC circuit
i XC 1s 250 ohms, R 15 1 kilohm, and XL 1s 500 ohms?
14.04 degrees with the voltage leading the current {see eguations below)
Step 1: Calculate the reactance

X =X.—- X¢

X =500- 250 = 250
Hint: Since X is positive, voltage is leading the current.
Step 2: Calculate the Phase Angle for a series circuit

X

Phase angle = tan™" (ﬁ)

250 11
1000 02

Hint: Use the absolute value of X to determine the phase angle.

Phase angle = tan™" [ ) = 14.04° with voltage leading the current

E5C Parcelar Impedancia en sistemas de coordenadas: parcelando
impedancias en coordenadas polares; coordenadas rectangulares

E5CO1

En coordenadas polares, ¢ cudl es la impedancia de una red que consta de un
inductor de100 ohmios de reactancia, eresson una resistencia de 100
ohmios?

B. 141 ohmios en un angulo de 45 grados

15



|
LI L L L

Resistance = 4

100 Q

I R - -
FrrrTrd

"
i

a( RKcy ][ XLor ZzZzAaA0®() |D00Jor+ Z(=1&ECQ
arc tan (reactance/resistance) or arc tan 0/100 or arc tan 0 or 0°

/=
d=
E5CO1
In polar coordinates, what is the impedance of a network consisting of a 100-ohm-reactance
inductor in series with a 100-ohm resistor?
141 ohms at an angle of 45 degrees (see equations below)
Step 1: Calculate the reactance

X =X,- xﬂ'

X = 100-=0=100
Step 2: Calculate the phase angle for a series circuit

X
Phase angle = tan™! (E)

100 0
— -1 = a
Phase angle = tan (10{! n) 45

Hint: Since X is positive, the phase angle is positive.
Step 3: Calculate the impedance

12| = VR + X

1Z] = V1007 + 100? =141.42 0, /+45°

E5CO02

10, 000)

En cardenadas polares, ¢ cudl es la impedancia de una red que consta de un
inductor de 100 ohmios de reactancia, un capacitor de 100 ohmios de
reactancia, y una resistencia de 100 ohmios, todos conectados en serie?

D. 100 ohmios con angulo de 0 grados

16



X = X, — X, = 100 — 100 = 0 (positive value means phase angle is positive)

Angulo de fase =tang”-1 de 0/100 = 0 grados

1Z] = VR® + X% = /1002 + 02 =100Q, /+0°

¥
100 ﬁg::
J E]-- 100 Q
I n 2 B : B n hf
E;IE 1
J100 31
v I
ESCO02

In polar coordinates, what is the impedance of a network consisting of a 100-ohm-reactance
inductor, a 100-ohm-reactance capacitor, and a 100-ohm resistor, all connected in series?

100 ohms at an angle of 0 degrees (see equations below)
Step 1: Calculate the reactance

X=X-X:

X =100-100=0
Step 2: Calculate the phase angle for a series circuit

X
Phase angle = tan™! (E)

Ph te = tan™ (=) = 0°
ase angle = tan™" |oo—=) =
Hint: Since X is positive, the phase angle is positive.

Step 3: Calculate the impedance
|Z] = VR + X2
1Z| = /1002 + 02 = 1009, /+0°

Z= a( RKcy)] § XLor ZA0D())]D)00Jor+ Z(=1 &Q
d = arc tan (reactance/resistance) or arc tan 0/100 or arc tan 0 or 0°

E5SCO3

17
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En coordenadas polares, ¢ cudl es la impedancia de una red que consta de un
capacitor de 306hmios de reactancia, un inductor de 600 ohmios de
reactancia, y una resistencia de 400 ohmios, todos conectados en serie?

A. 500 ohmios con un angulo de 37 grados

X = X; — X = 600— 300 = 300 (positive value means phase angle is positive)

3000
400 0

X
Phase angle = tan™?! (E) = tan™?! ( ) = 36.86°

|Z| = \,-"IRZ + X? = \."lfil-{]ﬂ: + 300° =50040, /+37°
E5SCO03
In polar coordinates, what is the impedance of a network consisting of a 300-ohm-reactance
capacitor, a 600-ohm-reactance inductor, and a 400-ohm resistor, all connected in series?
500 ohms at an angle of 37 degrees (see equations below)
Step 1: Calculate the reactance
X=X -X:
X 600 — 300 = 300

Step 2: Calculate the phase angle for a series circuit

X
Phase angle = tan™! (E)

Phase angle = tan™' (30{] ﬂ) = 36.87°
g% = 4000/ ~ 7T
Hint: Since X is positive, the phase angle is positive.

Step 3: Calculate the impedance

1Z] = VR? + X2
1Z] = 4007 + 3002 = 5009, /+37°

T
j600 3 §
l
EJ Resizstance s——i
£ 4000
j300 E3§
Y
_jx
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E5SCO04

En coordenadas polares, ¢ cudl es la impedancia de una red que consta
de un capacitor con una reactancia de 460hmios- en serie con una
resistencia 306ohm?

D. 500 ohmios en un angulo e&3.1 grados

X =X, — Xr = 0—400 = —400 (negative value means phase angle is negative)

z| = VRZ + X2 = /3007 + 4007 = 5009, /-53°

—400 0
3000

Phase angle = tan™?! (%) = tan~?! ( ) =—53.13°
E5SC04
In polar coordinates, what is the impedance of a network consisting of a 400-ohm-reactance
capacitor in series with a 300-ohm resistor?
500 ohms at an angle of -53.1 degrees (see equations below)
Step 1: Calculate the reactance
X=X-X;
X = 0-=400=-=400
Step 2: Calculate the phase angle for a series circuit

X
Phase angle = tan™! (E)

—400 ﬂ)
300 1

= —53.13°

Phase angle = tan™" (

Hint: Since X is negative, the phase angle is negative.
Step 3: Calculate the impedance

1z| = JR? + X2

|Z] = /3002 + —4002 = 5000, /=53.1°

ESCO5
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En coordenadas polares, ¢ cudl es la impedancia de una red que consta de un
inductor de 40&hmios de reactancen paralelo con una resistencia de 300
ohmios?

A. 240 ohmios en un angulo de 36.9 grados

X = X, — X = 400 — 0 = 400 (positive value means phase angle is positive)

Ph le (parallel) = 90° — tan~1 (X) 90° — tan~! (400 ﬂ) 36.97°
aA5E I e araLle = — T — | = — Tan = .
g R 300 0
Zg % Zy 300 x 400
12l =5 = 500t 200z _ ZH09 /43T
PN S
..\I
E5SC05

In polar coordinates, what is the impedance of a network consisting of a 400-ohm-reactance
inductor in parallel with a 300-ohm resistor?
240 ohms at an angle of 36.9 degrees (see equations below)
Step 1: Calculate the reactance
X=X -X;
X = 400 -0 =400

Step 2: Calculate the phase angle for a parallel circuit

X
Phase angle = 90° — tan™! (E)

Pha le =90° — tan? (4nn ﬂ) — 36.87°
seangle = an 000 — °°
Step 3: Calculate the impedance
Zp x Z 300 x 400
1Z] = R S

B V3002 + 4007
JzR1+ z,2  V300%+

= 2400, /+36.9°

E5SCO06

En coordenadas polares, ¢ cuél es la impedancia de una red que consta de
100 ohmios de reactancia capacitiva en serie con una resistencia de 100
ohm?

D. 141 ohmios en un angulo e grados

X = X, — X = 0—100 = —100 (negative value means phase angle is negative)
Phase angle = tan™?! (E) = tan~! (_mﬂ ﬂ) — _45°
g R/~ o/
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1Z| = VR + X2 = 100 + 1007 = 1410, /-45°

Hint: Since X is negative, the phase angle is negative.
Step 3: Calculate the impedance

1z = VR? + X2

|Z| = /1002 + —1002 = 141.42 0, /=53.1°

E5SCO7

En coordenadas polares, ¢ cudl es la impedancia de una red compuesta de
100 ohmios de reactancia capacitiva en paralelo con una resistencia de 100
ohm?

C. 71 ohmios en un angulo €45 grados

X =X, — X = 0—100 = —100 (negative value means phase angle is negative)
Ph le (parallel) = —90° — tan™?! (X)—QEI" tan~! (—1{]{] ﬂ) = —45°
ase angle (parallel) = an 7= an oo/ =
Zp % Z 100 = 100
2l = ——— = Mooz 1 1002 18 /T
JZE+ 2 A

E5SCO08

En coordenadas polares, ¢ cudl es la impedancia de una red compuesta de
300 ohmios de reactancia inductiva en serie con una resistencia-dem0
B. 500 ohmios con angulo de 37 grados

X = X, — X, = 300 — 0= 300 (positive value means phase angle is positive)

Ph le = tan™?! ({)—t -1 (Bﬂﬂﬂ)—3535°
ase angle = tan™" (5] = tan™ | o) = 36.

1Z| = VR? + X2 = 4007 + 3007 =5000, /+37°
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Z= (X2 + (KL —Xc)?) or 2=+ 4007 + (0-300)%) or 2= «(250,000) or Z= 500 0
Angle is arc tan (reactance/resistance) or arc tan (300/400) or arc tan (.75) or 36.86°

1.
J300 §§
l
glg 4000
S
t
-/

E5C08
In polar coordinates, what is the impedance of a network comprised of a 300-ohm-reactance
inductor in series with a 400-0hm resistor?
500 ohms at an angle of 37 degrees (see eguations below)
Step 1: Calculate the reactance
X=X-X
X = 300-0=300

Step 2: Calculate the phase angle for a series circuit

X
Phase angle = tan™! (—)

Phase angle = tan

—) = 36.87°

Hint: Since X is negative, the phase angle is negative.
Step 3: Calculate the impedance

1| = JRZ + X2

|Z] = Jam{:z + 3002 =500Q, /+37°

E5SCO09

Cuando se utilizan coordenadas rectangulaaes qgpresentar graficamente
la impedancia de un circuito, ¢ qué representa el eje horizontal?

A. El voltaje o corriente asociada con el componente de resistencia
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— o . Af resonance a series
_(WE A A A resonant circuit L and C
presents a low impedance so
the circuit resistance is sef by
the resistar.

At resonance a parallel
L o= A resonant circuit presents a
very high impedance across
the resistor.
—

E5C10

Cuando se utilizan coordenadas rectangulares para representar graficamente
la impedancia de un circuito, ¢ Que representa el eje vertical?
B. El voltaje o corriente asociada a los componentes reactivos

Figure ES-2
+Y
[+ 4]
&0
Point 3
400 s 2
30 ¢Point 2
x0
1m
Point 8| _
X ' Point 6 +X
<800 <500 ~400 -300 200 100 100 200 300 400 500 @00
-100
l -
Point 54 00 ¢ Point 4
. 2 <400 . o
Point 7 Point 1
500
500
Y

ESC11
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¢, Qué significan los dos numeros que se utilizan para definir un punto en un
grafico usando coordenadas rectangulares?
C. Los vabres Coordenados a lo largo del eje horizontal y vertical

ESC12

Si traza la impedancia de un circuito utilizando el sistema de coordenadas
rectangulares y encuentra que el punto de impedancia cae en la parte derecha
del grafico en la linea horizontal, ¢&saben sobre el circuito?

D. Es equivalente a una resistencia pura

E5C13

¢, Qué sistema de coordenadas se usa a menudo para mostrar componentes de
resistencia, inductor, y / o reactancia capacitiva en una impedancia?

D. Coordenadas rectangulares

ESC14

¢, Qué sistema de coordenadas se usa a menudo para mostrar el angulo de
fase de un circuito que contiene resistencia, inductancia y / o reactancia
capacitiva?

D. Coordenadas polares

E5SC15

En coordenadas polares, ¢ cuéal es la impedancia de un circuito de 100
ohmios- j100?

A. 141 ohmios en un angulo €5 grados

Phase angle = tan™1! (E) = tan~1 (—'l(]li] ﬂ) = —45°
g = R~ w000/

1Z] = VRZ + X% = /1007 + 1002 = 1410, /-45°
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Z= (X2 + (XL—Xc)®) orZ= 100% + { 1003 or Z=+{20,000) or Z= 141.42 0
Angle is arc tan (reactance/resistance) or arc tan (-100/100) or arc tan (1) or -45°

E5C16

En coordenadas polares, ¢ cual es la impedancia de un circuito que tiene un
admitancia de 7.09 millisiemens a 45 grados?

B. 141 ohmios en un angulo e grados

1 1
admittance  7.09 x 10~ /+45°

= 1411, /—45°

E5SC16
In polar coordinates, what is the impedance of a circuit that has an admittance of 7.09
millisiemens at 45 degrees?
141 ohms at an angle of -45 degrees (see equations below)
1

admittance
B 1
© 709 x 1073 /+45°

Z =141 %, /—45°

Hint: A millisiemen is 107 siemens. Note that = /=45°. Therefore the equation can be

/+45°
written;
1
= —— —45%
7.09 x 103 /
+
The Rectangular coordinate E
system for Parallel circuits B
{-F.‘:'..
4% 3
X Axis ‘ 3
m 3
G conductance ~= &
m ':q
E
=
S
b
-]
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ESC17

En coordeadas rectangulares, ¢ cudl es la impedancia de un circuito que
tiene una admitancia de 5 milisiemeng@ grados?
C. 173 +j100 ohmios

1 1
Zpotar = Cimittance 5 x 10-3 /—30°

L
I

t

= 20010, /+30°

___ Inductiva
Reactanoe
%d

)

Rerslatancg —= +

q_fhnww
Radclancg

-7
® g
E5CAH7
In rectangular coordinates, what is the impedance of a circuit that has an admittance of 5
millisiemens at -30 degrees?
173 + j100 ohms (see eguations below)
Step 1: Calculate the polar impedance
z 1 1
polar = admittance 5 x 10~3 /=30°

= 20010, /+30°

1
/—30°

Hint: A millisiemen is 107 siemens. Note that = /+30°. Therefore the equation can be

written;

1
zpa!ur - W ' f+4’5
Step 2: Calculate the rectangular resistance
Riectangutar = Zpotar X cos(phase angle)
Ryectangutar = 2000 X cos(30) = 173.2 0

Step 3: Calculate the rectangular reactance
200 ohm x sin 30 = 100
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Polar Impedance {2) =1/admittance or Z= 1/.005 or Z= 2000
Polar angle = 1/amdittance angle = 1/~ 30° or +30°

Cos 8= resistance(R) / Impedance(Z) or R = 20002 x Cosing 30°or R = 2000 x 866 or 173.2 12
Sin 8= reactance(j) / Impedance(Z) or j = 200 x Sine 30% or j = 20002 x .50 or j1000

E5C18

En coordenadas polares, ¢ cual es la impedancia de un circuito en serie que
corsiste en una resistencia de 4 ohmios, una reactancia
inductiva de 4 ohmios, y una reactancia capacitiva de 1 ohm?
B. 5 ohmios en un angulo de 37 grados
2= (KT + (ML -Xc)Y) orZ=~(42+ 410" or Z=(25) orZ=510)

Angle is arc tan (reactance/resistance) or arc tan (3/4) or arc tan (.75) or 36.86°
= 1

: s

) Y Y |
Ty e

ESC18
In polar coordinates, what is the impedance of a series circuit consisting of a resistance of 4
ohms, an inductive reactance of 4 ohms, and a capacitive reactance of | ohm?
5 ohms at an angle of 37 degrees (see equations below)
Step 1: Calculate the reactance
X=X -X;
X=4—-1=3

27



Figure E5-2

+Y
800
800
Point 3
400 -+ - .
00 +Point 2
' 200
100
Point 8
-X | . { f 2 Point6|  4x
mmmwm-m 100 200 200 400 5O 000
S0
200
Point5e -300 * Point 4
5 L + 400 L]
Point 7 Point 1
-800
800
=Y

E5C19

¢, Qué punto en la Figura 25mejor representa la impedancia de un circuito
en serie queonsiste en una resistencia de 400 ohmios y un condensador de
38 picofaradios a 14 mhz?

B. El punto 4
Point 4 because R = 400 and X = —300 (capacitive reactance is negative)
X ! ! 2993 N
c = = 3 13 — \ 1
2ZnfC 2Zm x14 x10°Hz x38 x 107 F (400)
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E5SC19
Which point on Figure E5-2 best represents that impedance of a series circuit consisting of a 400

ohm resistor and a 38 picofarad capacitor at 14 MHz?

Point 4 (see equation below)
1
2a f C

X =

1
Xe = 3a X 14 x10° 11z x38 x 102 F
Hint: A picofarad is 107" farads. A megahertz is 10° Hz. You can add the exponents of similar
exponential numbers. Thus you can simplify this equation as follows:
_ 1
C2m x 14 x 38 x 10°°
Point 4 because R = 400 and X = =300 (capacitive reactance is negative)

=299.16 0

X¢

E5SC20

¢, Qué punto en la figura EBmejor representa la impedancia de un circuito
en serie que consiste en una resistencia de 300 ohmiasguator 18
microhenrios a 3.505 mhz?

B. El punto 3

Point 3 because R = 300 and X = 400 (inductive reactance is positive)

X, =2nfL =2 x 3505 x 103 Hz x18 x 1073 H =39.20
ESC20

Which point in Figure E5-2 best represents the impedance of a series circuit consisting of a 300
ohm resistor and an [8 microhenry inductor at 3.505 MHz?
Point 3 (see equation below)

X, =2nfL

X; =2m x 3505 x 10°Hz %18 x 107°H = 39640

Hint: A microhenry is 107 henrys. A megahertz is 10° Hz. You can add the exponents of similar
exponential numbers. In this case, 1075 = 10" = 1, therefore it cancels out the exponential
numbers. Thus vou can simplify this equation as follows:

Xy =2m x 3.505 %18

Point 3 because R = 300 and X = 400 (inductive reactance is positive)

ESC21

¢,Qué punto en la Figura 25mejor representa la impedancia de un circuito
enserie que consiste en una resistencia de 300 ohmios y un condensador 19
picofaradios a 21,200 mhz?

A. Punto 1
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Point 1 because R = 300 and X = —400 {capacitive reactance is negative)

1 1
Xr = = —— =3953 0
¢ 2nfC 2w % 212 x 10°Hz x 19 x 1071 F

E5SC21
Which point on Figure E5-2 best represents the impedance of a series circuit consisting of a 300
ohm resistor and a 19 picofarad capacitor at 21.200 MHz?

Point 1 (see equation below)

= 395120

Xe = .

© 7 2m x21.2 x10°Hz x 19 x 10712 F

Hint: A picofarad is 107" farads. A megahertz is 10° Hz. You can add the exponents of similar
exponential numbers. Thus you can simplify this equation as follows:

1

X- =
© 7 2m x21.2 x19 x 1078
Point 1 because R = 300 and X = —400 (capacitive reactance (s negative)

ESC22

En coordenadas rectangulares, ¢ cual es la impedancia de una red compuesta
por un inductor de 10 micro henrios en serie con una resistencia de

40-ohm a 500 mhz?
A. 40 + j31.400

R=400
KL= (2w FL) orXL= (6.28 x 500 x 10) or XL = 31.416 0 (remember inductive reactance is positive)

Answer is 40 + | 31,400
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40 + j31,400 (see equations below)
Step 1: Calculate the reactance

X, =2nfL

X; =2m x 500 x 10°Hz » 10 x 107" H = 314160
Hint: A microhenry is 10™ henrys. A megahertz is 10° Hz. You can add the exponents of similar
exponential numbers. In this case, 105 = 10" = 1, therefore it cancels out the exponential
numbers. Thus vou can simplify this equation as follows:

Xy =2m x 500 x 10 = j31416 0
Step 2: Calculate impedance

1z| = VR + X2

1Z] = \Moz + 31416% = 31416
Step 3: lllustrate the impedance
40 + j31,400 (because L Reactance = +j and  Reactance = —j)

Note: Even though the actual impedance is 40 +j31,416, 40 +31,400 is essentially correct
though less accurate. The question pool committee made the assumption that people will
substitute a rounded 3.14 for . If you use the rounded 3.14 then the answer will be 40 +31,400.
However, if you use a calculator with a built-in © function then you will get the more accurate
solution of 40 +31,416. I disagree with the question pool committee’s assumption because [ was
taught to always carry 7 to at least five places beyond the decimal, that is == 3.14155.

E5SC23

¢, Qué punto en la Figura E5representa mejor la impedaadcie un circuito

en serie que consta de una resistencia 300 ohmios, de un inductor-de 0.64
microhenrios y un condensador deg@éofaradios a 24.900 mhz?

D. El punto 8

R=300 ohm Xc=85x 1622 XL =0.64 x 10-6 Fr =24.900 x 10"6
Xc=1/6.28x 24.9 x 10"6 x 85 x 142 = 75.20

Xl =6.28 x 24.9 x10"6 x64 x 1026 = 100

-75.20 +100 =24.8

Contestacion 300 +J 24.8 Pool 300 + J24.9

ESD AC y la energia de RF en circuitos reales: efecto de piel; campos
electromagnétios y electrostaticos; potencia reactiva, factor de potencia,
sistemas de coordenadas.
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E5C23

Which point on Figure E5-2 best represents the impedance of a series circuit consisting of a 300-
ohm resistor, a 0.64-microhenry inductor and an 85-picofarad capacitor at 24.900 MHz?

Point 8 (see equations below)

Step 1: Calculate the capacitive reactance

1
Xr = =
2m x 249 x 10 Hz x 85 x 10712 F
Hint: A picofarad is 107" farads. A megahertz is 10° Hz. You can add the exponents of similar
exponential numbers. Thus you can simplify this equation as follows:
1
xc = —
2m x 249 x 85 x 10°°
Step 2: Calculate the inductive reactance
X, =2nfL
X, =2m x 249 x 10°Hz x 0.64 x 107°H = j100.10

Hint: A microhenry is 10™ henrys. A megahertz is 10° Hz. You can add the exponents of similar

) - _ e 661 _ gl _ - _ ) -
exponential numbers. In this case, 10 = 10" =1, therefore it cancels out the exponential
numbers. Thus yvou can simplify this equation as follows:

X, =2m x 249 x 0.64 = j100.1 0
Step 3: Calculate the reactance

X=X -X;

X =10010-7520=24910
Step 4: Locate the point

=7520

Point 8 because R = 300 and X = 25 (inductive reactance is positive)

ESD12

¢, Cual es el factor de potencia de un circuito RL con un angulo de 60 grado
de fase entre el voltaje y la corriente?
C.05 cos 60 grados =0.5
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ESD12
What is the power factor of an R-L circuit having a 60 degree phase angle between the voltage
and the current?
0.5 (see equation below)
power factor = cos(phase angle)

power factor = cos(60) = 0.5

ESD13

¢, Cuantos vatios se consumen en un circuito con un factor de potencia de 0.2

si la entrada es de 100 V AC a 4 amperios?
B.80 Vatios P=ExI|x0.2=10&4 x 0.2 =80 Vatios

E5D13
How many watts are consumed in a circuit having a power factor of 0.2 if the input is 100-V AC

at 4 amperes?

80 watts (see equation below)
True power = E x I x power factor
Truepower =100V x4 A x 0.2 = B0 watts

ESD14

¢, Cuanta energia se consume en un circuito que consigta desistencia de
100 ohmios en serie con una reactancia inductiva de 100 ohmios que drena 1

amperio?
B. 100 Vatios E=IXR=1Ax100= P=ExI| =100V x 1A= 100w

ESD15

¢, Qué es la energia reactiva?
A. Potencia no productiva, sin energia
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ESD14

How much power is consumed in a circuit consisting of a 100 ohm resistor in series with a 100
ohm inductive reactance drawing 1 ampere?

100 Watts (see equation below)
Step 1: Calculate the voltage across the resistor
Ep=1xR
Ep=1A x1000 =100V
Step 2: Calculate the power
Power = E x1
Power =100V x14 =100 watts

Hint: Reactance is wattless.

ESD15

¢, Qué es la energia reactiva?
A. Potencia no productiva, sin energia

ESD16

¢,Cudl es el factor de potencia de un circuito RL con un 45 °© angulo de fase
entre el voltaje y la corriente?

D. 0.707 cos 45 grados = .707

ESD17

¢,Cudl es el factor de wmcia de un circuito RL con un angulo de fase de 30
grados entre el voltaje y la corriente?
C. 0.866 cos 30 grados =0.866

ESD18

¢, Cuantos vatios se consumen en un circuito con un factor de potencia de 0.6
si la entrada es 200V AC a 5 amperios?
D. 600 Vatios V x1x Pf=200 x5 x 0.6 =600 Vatios
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ESD19

¢, Cuantos vatios se consumen en un circuito con un factor de potencia de
0.71 si la potencia aparente es de 500 vatios?500 x 0.71= 355 vatios
B. 355 Vatios

E5D18
How many watts are consumed in a circuit having a power factor of 0.6 if the input is 200V AC
at 5 amperes?
600 watts (see equation below)
True power = F x [ x power factor

True power = 200V x54 x 0.6 = 600 watts

E5SD19
How many watts are consumed in a circuit having a power factor of 0.71 if the apparent power is
500 watts?
355 W (see equation below)
True power = apparent power x power factor

True power = 500 watts x 0.71 = 355 watts

EGAQ7Y

En la Figura E#L, ¢ cél es el simbolo esquematico de un transistor PNP?
Al

Figure E6-1
Figure E6-1
Y
1 2 3
4 5 6
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E6AQO8

¢, Qué término, indica la frecuencia a la cual un transistor con base a tierra, su
ganancia de corriente se ha reducido a 0.7 de la ganancia obtenible a 1 kHz?

D. Frecuencia de corte Alpha

Figure E6-2

Figure EG-2

D
s ] s ] s
2 3
G2 D G2 D o D
G1 5 a1 8 &
5 &

EGAQ09

¢,Qué es un FET de modo de empobrecimiento? (depl&tmate)
A. Un FET que exhibe un flujo de corriente entre la fuente y drenaje (drain)
cuando no se aplica voltaje a la puerta

EGA1LQ

o [

Fielc-effect transistors exist in two major classifications. These are known as the junction FET (JFET) and the
metal-oxide- semiconductor FET (MOSFET).

The FET has some advantages relative to the bipolar transistor. Field-effect transistors are preferred for weak-
signal work, for example in wireless communications and broadcast receivers. They are also preferred in circuits
and systems requiring high input impedance.
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En la Figura E®, ¢Cudl es el simbolo esquematicapar MOSFET de
canatN de doble puerta?
B.4

E6A1l

Al

En la Figura E&, ¢ Cual es el simbolo esquemético para un FET darkd
union?

Figure EG-2
D
-] G 5 o] 8
1 2 3

:@: :@: —@z

EGCA12

¢, Por qué muchos dispositivos MOSFET han incorporado en la puerta diodos

Zener de proteccion?
D. Paa reducir la posibilidad de que el aislamiento de puerta sea roto por
cargas estaticas o voltajes excesivos

EGA13

¢, Qué significan las siglas CMOS?

B. Semiconductor de 6xido de metal complementario

E6BO1
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¢,Cudl es la principal caracteristica de un diodwezZ2

B. Un voltaje constante en condiciones de corriente variable

The tunnel diode symbal is number 3 in figure E6-3. Once the Zener voltage is reached increasing V1 will not
cause Vo fo increase only the current will increase creating a larger voltage drop across R, up to the maximum
current rating for the zener diode.

[}
LR o
'.-! ll.l[ Gl,l'a
FY TR et
viid & Iz
ﬁ! = Currend '
4 charscharistic
Tar 4 srar
Teresr Mok el e vl lage o — i
reguisior, =

Figure E6-3

Figure E6-3

- e B Bt
1 2 3 4

L R R

Figure EG6-5

Figure E6-5

- 1> >

1 2 3

> b (D>

E6BO1

¢,Cual es la principal caracteristica de un diodo Zener?

|

|
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B. Un voltaje constante en condiciones de corriente variable

The funnel diode symbol is number 3 in figure ES-3. Once the Zener volfage is reached increasing V1 will not
cause Vo to increase only the current will increase creating a larger voltage drop across R, up to the maximum
current rating for the zener diode.

[I- Rov fu_
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A Ciarraet
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requistor.

E6BO02

¢,Cudl es la principal caracteristica dadigdo tunel?

C. Una region de resistencia negativa

The Varactor diode symbol is number 1 in figure E6-3 and as shown to the right of the graphic below.

100
=
p =
[ ]
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)
F== e
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5
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’% M. weian
I
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e b - o
e R ! I~
i 1““"‘\-
5 -
: P~ ks
.
.IDB- o 0 13 an (L] wo 200 A0 aa

W Al Woltsges (V]

The tunnel diode symbal is number 2 in figure EG-3.
Tunnel Diode Characteristic

Carmerdioml
Tarwirds bk
Earnenl

»
ferward
welime

E6BO3
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¢,Cual es una caracteristica importante de un diodo de barrera Schottky en
una fuente de alimentacion, En comparacion con un diodo de silicio comun,
cuando se utiliza como rectificademn una fuentde alimentacion?

D. Menos caida de voltaje de freneorward voltage)

E6BO5

¢, Qué tipo de dispositivo semiconductor varia su capacidad interna cuando la
tension aplicada a sus terminales varia?
A. Diodo varactor

E6B0O6

En la Figura E&, ¢ Cual eslesimbolo esquematico para un diodo varactor?

C-1
In Figure EB-3, the schematic symbol for a varactor diode is number 1.
Figure E6-3
+|— +3+ ->1- -H-
E6B11
(LED)

En la Figura E&, ¢ Cudl es el simbolo esquematico para un diodo emisor de
luz?
B.5

E6CO1

¢,Cudl es la fuente de alimentacion de voltaje recomendada para la serie de
circuitos integrads TTL?
C. 5 voltios

E6CO02
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¢, Qué estado l6gico hace que las entradas de un dispositivo TTL asuma,
si se dejaron abiertas?
A. Un estado logico alto

A E6CO3

¢, Qué nivel de voltaje de entrada es una logica de "alto” en un dispositivo de
funcionamiento TL con 5 voltios positivos de alimentacion?

A. 2.0 a 5.5 voltiosogic-high state

E6CO04

¢, Qué nivel de voltaje de entrada es un nivel "bajo" l6gico en un dispositivo
TTL que opera con 5 voltios positivos de suministro de energia?

B. 0.0 a 0.8 voltios

E6CO5

¢, Cudl de las siguientes, es una ventaja de dispositivos l6gicos CMOS sobre
dispositivos TTL?

D. Bajo consumo de energia

E6CO6

¢, Por qué los circuitos digitales integrados CMOS tienen inmunidad al ruido
en la sefal de entrada o fuente de alimentacién?

C. El umbral de entrada de conmutacion es de aproximadamente la mitad de
el voltaje de alimentacion

E6CO7/
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En la Figura E6-5, ¢ Cual es el simbolo esquematico para una puerta
AND?

A.-1
Figure E6-5
And Gate Mand Gate Cr Crate
D D D
1 ] 1
1 2 3

) Operational Amp.
Nor (ate
Inverter

D > (>

E6CO8

En la Figura E&, cual es el simbolo esquematico parapurerta NAND?

B.2

E6CO09

En la Figura E&, cual es el simbolo esquematico para una puerta OR?
B.3

E6C10

En la Figura E&, cual es el simbolo esquematico para una puerta NOR?
D. 4

E6C11

En la Figura E&, ¢ Cual es el simbolo esquematico paNQT (inversor)?
C.5
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E6D13

¢, Cuantas vueltas se requiere para producir un inducteMit dtilizando
un nucleo de ferrita toroidal que tiene un indice de inductancia (AL) con
valor de 523 milihenrios/1000 vueltas?

C. 43 vueltas
L | 1mH
N (for Powdered— Iron Cores) = 1000 x |— =1000 x | =43.7 turns
.\J-"IL N 523mH

M oturns = 10000 x (v (L /ALY or N otuems = 1000 x (v {1/ 523)) or 43.7 tums

E6D14

¢, Cuantasvueltas seran necesaria para producir un inductor de-5
microhenrios utilizando polvo de hierro en nucleo toroidal que tiene un
indice de inductancia (AL) de 40 microhenrios/100 vueltas?
A.35vueltas L =5microH AL =40 microH/100 vueltas

| SmicroH

'L
N (for Powdered— Iron Cores)= 100 x |— =100 x |——— =35.4turns
"JAL N 40 microH

EGD14

How many turns will be required to produce a 5-microhenry inductor using a powdered-iron
toroidal core that has an inductance index (A L) value of 40 microhenrys/100 turns?

35 turns (see eguation below)

N= 100 x L
= 3

N= 100 x = 35.4 turns

40 mH
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Figure E7-1

Figure E7-1

§ R1 Cc2
C1 —

INO— ¢

R3

Figure E7-2

Figure E7-2
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Figure E7-3

Figure E7-3
+25 Q1 +12

I C1 R1 C3 R

L2 D1
4000 : i
Figure E7-4
Figure E7-4
RF
"V
R1

/%O

E7G09

What voltage gain can be expected from the circuit in Figure E7-4 when R1 is 10 ohms and RF
is 470 ohms?

47 (see equation below)

. Ry
frain = R_1
4700
Gain = m = 47
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E7G10

How does the gain of a theoretically ideal operational amplifier vary with frequency?

It does not vary with frequency

E7G11

What will be the output voltage of the circuit shown in Figure E7-4 if R1 is 1000 ohms, RF is
10,000 ohms, and 0.23 volts is applied to the input?

-2.3 volts (see equation below)

R,
Fﬂttf = _(R_l) b F.!n
v (Iﬂ,ﬂﬂt}ﬂ) 023V ==2.3V
ow = =\ Tgoon /) X 2V T =
ETG12

What voltage gain can be expected from the circuit in Figure E7-4 when R1 is 1800 ohms and
RF is 68 kilohms?

38 (see equation below)

Ry
Gain = —
R,
Gain = 680000
am = Tsoon
E7G13

What voltage gain can be expected from the circuit in Figure E7-4 when R1 is 3300 ohms and
RF is 47 kilohms?

14 (see equation below)

. Ry
Gain = —
Ry
Gain = AT000Q
am = ==
ESB03

What is the modulation index of an FM-phone signal having a maximum frequency deviation of
3000 Hz either side of the carrier frequency, when the modulating frequency is 1000 Hz?

3 (see equation below)

D
Modulation index = %
Modulati ind 3000 kHz
odulation index = T =
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ESBO4

What is the modulation index of an FM-phone signal having a maximum carrier deviation of
plus or minus 6 kHz when modulated with a 2-kHz modulating frequency?

3 (see equation below)

D
Modulation index = ——ak
m
G kHz
Modulation index = =
odulation index s

EBBOS

What is the deviation ratio of an FM-phone signal having a maximum frequency swing of plus-
or-minus 5 kHz and accepting a maximum modulation rate of 3 kHz?

1.67 (see equation below)

D
Deviation ratio = MAX
m
Deviati ti > Kz 1.67
eviation ratio = =1.
3kHz

E8BO6

What is the deviation ratio of an FM-phone signal having a maximum frequency swing of plus or
minus 7.5 kHz and accepting a maximum modulation frequency of 3.5 kHz?

2.14 (see equation below)

D
Deviation ratio = Max
m
Deviatt ‘i 7.5 kH=z 2 14
ratio = = 2.
eviation ratt 35 kHz

E8DO04
What is the PEP output of a transmitter that has a maximum peak of 30 volts to a 50-ohm load as
observed on an oscilloscope?
9 watts (see equations below)
Step 1: Calculate the RMS voltage
Vems = 0.707 X Vyear

VRH'S =0.707 x 30V =21.2V
Step 2: Calculate the peak—envelope power
(Vims)®

Z
(21.2V)*

PEP=W=B.93W =9 W

PEP
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ESDO05
[f an RMS-reading AC voltmeter reads 65 volts on a sinusoidal waveform, what is the peak-to-
peak voltage?
184 volts (see equation below)
Vpop = Vpys x 1.414 x 2
Vpsp = 65V x 1.414 x2 = 183.8V
ESD14

What is the average power dissipated by a 50-ohm resistive load during one complete RF cyele
having a peak voltage of 35 volts?

12.2 watts (see equations below)

Step 1: Calculate the RMS voltage
Vems = 0.707 X Ve
Vems = 0.707 x 35V = 24745V

Step 2: Calculate the average power dissipated

_ (Vgus)®
Faueruge = R
(24.745 V)
Pa‘uer!lge = W: 12.2 W

E8D15

If an RMS reading voltmeter reads 34 volts on a sinusoidal waveform, what is the peak voltage?

48 volts (see equation below)
Vpeak = 1.414 X Vipyg

Vpeak = 1.414 x 34V = 48V

E8SD16

Which of the following is a typical value for the peak voltage at a common household electrical

outlet?

170 volts (see eguation below)
V

peak = FRMS x1.414
Vpeak = 120V x 1.414 = 169.7V
E8SD17Y

Which of the following is a typical value for the peak-to-peak voltage at a common household
electrical outlet?

340 volts (see eguation below)
Vpap = Vpys x1.414 x 2
Vpap = 120V x 1414 %2 = 339.4V
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E3D18

Which of the following is a typical value for the RMS voltage at a common household electrical
power outlet?

120-V AC

EBD19
What 1s the RMS value of a 340-volt peak-to-peak pure sine wave?

120-V AC
E9%A14
How much gain does an antenna have over a 1/2-wavelength dipole when it has 6 dB gain over
an isotropic antenna?
3.85 dB (see equation below)
dB Gain = dBi Gain-2.15
dB Gain = 6dB -2.15 = 3.85dB

Hint: A 1/2-wavelength dipole has no gain over an isotropic antenna. An isotropic antenna has
2.15 dBi gain.

ESA15
How much gain does an antenna have over a 1/2-wavelength dipole when it has 12 dB gain over
an isotropic antenna?
9.85 dB (see equation below)
dB Gain = dBi Gain-2.15
dB Gain = 12dB-2.15 = 9.85dB

Hint: A [/2-wavelength dipole has no gain over an isotropic antenna. An isotropic antenna has
2.15 dBi gain.

Figure E9—1

Fgure E9-1

Free-Space
Pattern
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Figure E9-2

Figure E9-2

a0 Over Real Ground

180
E9F05

What is the physical length of a coaxial transmission line that is electrically one-quarter
wavelength long at 14.1 MHz? (Assume a velocity factor of 0.66.)

3.5 meters (see equation below)

300/4

—f (MHZ) xVF

1
E& (in meters) =

1 75
zi (in meters) = 171 X 0.66 = 3.51 meters

Hint: The speed of light is roughly 300 million meters per second in the vacuum of space. Radio
waves travel at the speed of light. To determine one wavelength we divide the speed of light by
the frequency in MHz. To calculate a quarter-wavelength we use the speed of light divided by 4,
which is 75 million meters. Since our coaxial line is not in the vacuum of space, we must adjust
the length for earth by using a velocity factor to make it electrically equivalent to being in the
vacuum of space.

E9F06

What is the physical length of a parallel conductor feed line that is electrically one-half
wavelength long at 14.10 MHz? (Assume a velocity factor of 0.95.)

10 meters (see equation below)

1. 300/2
Zl (in meters) = m x VF

11(‘ 150 0.95 = 10.1 met
7 mmetem]—m % 0.95 = 10.1 meters

Hint: The speed of light is roughly 300 million meters per second in the vacuum of space. Radio
waves travel at the speed of light. To determine one wavelength we divide the speed of light by
the frequency in MHz. To calculate a half~wavelength we use the speed of light divided by 2,
which is 150 million meters. Since our feed line is not in the vacuum of space, we must adjust
the length for earth by using a velocity factor to make it electrically equivalent to being in the
vacuum of space.
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ESF09

What would be the physical length of a typical coaxial transmission line that is electrically one-
guarter wavelength long at 7.2 MHz? (Assume a velocity factor of 0.66)

6.9 meters (see equation below)

300,/4

f_{MHz} x VF

1
IJ{ (in meters) =

1 75
Iﬂ, (in meters) = 73 % 0.66 = 6.9 meters

Figure E9-3

Figure E9-3

ESHO01

What is the effective radiated power of a repeater station with 150 watts transmitter power
output, 2-dB feed line loss, 2.2-dB duplexer loss and 7-dBd antenna gain?

286 watts
Step 1: Calculate the system gain
system gain = gain, + gain, +gain - + - gainy
system gain = —=2dF + —-2.2dE +7dEd = 2.8dB
Hint: Losses or negative and gains or positive.
Step 2: Calculate the effective radiated power
ERP = log™! (ﬁ) X P,

. (2.8dB
ERP = log™! (T) x 150 W = 285.8 W

Hint: The expression lﬂg_I ( x ) is equivalent to 107, that is, 10 to the power of X. On your

10"
scientific caleulator calculate X, press the m button, then press the button.
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ESHO2
What is the effective radiated power of a repeater station with 200 watts transmitter power
output, 4-dB feed line loss, 3.2-dB duplexer loss, 0.8-dB circulator loss and 10-dBd antenna
gain?
317 watts
Step 1: Calculate the system gain
system gain = gain, + gain, + gainz .- + - gainy
system gain = —4dB + —=3.2dB +—-08dF +10dEd = 2dBE
Hint: Losses or negative and gains or positive.
Step 2: Calculate the effective radiated power

1 P,
ERP = log~ (ﬁ) x Py

ERP

2dB
log™ ( 10 ) X200W =316.9W

Hint: The expression log™' ( x ) is equivalent to 10%, that is, 10 to the power of X. On your

10*
scientific calculator calculate X, press the m button, then press the button.
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