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



entrada

Input
Slgnals T‘ﬁ""m Ha T R —
Intermodulation prmase
Ratlo, dB "‘
_L Qeyres Siga Ee
I A
MDD Praduct s
| memad -~ T T
Distertion —
Shogw =1 1-8

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
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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



. (zsm

1000 ﬂ) = 14.04° withvoltage leading the current

X
Phase angle = tan™! (ﬁ) = tan

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
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