PE EXAM QUESTIONS

F00 – DRV

1. A 1 volt step is travelling down a transmission line with 50 ( characteristic impedance. An open circuit load will give a reflected step of

A. +1 V

B. –1 V

C. 0 V

D. 0.5 V

The reflection coefficient of an open circuit is +1. The reflected voltage is the reflection coefficient (+1) times the incident voltage (+1) so that the 1 volt step will reflect as a 1 V step, answer A. Answer B is the result for a short circuit load with a reflection coefficient of –1. Answer C is the result for a matched load, i.e., ZL=50 (. Answer D is not related to any typical value of load; it is due to a resistive load of ZL=150 (.

2. A transmission line is excited by a steady-state, sinusoidal signal. The line has a characteristic impedance of 50 ( and is a quarter-wave length long. The line is terminated by a 100 ( resistor. The input impedance of the transmission line is given by

A. j50 (
B. 50 (
C. 25 (
D. 100 (
The input impedance of a quarter wave transmission line is well known as ZIN=(ZO)2/ZL. Therefore the input impedance is ZIN=(50)2/100=25(, answer C. Answer A has no connection with the parameters of this problem. Answer B is the input impedance for a load that is matched to the line characteristic impedance, 50 (. Answer D is the input impedance for a 100 ( load on a line that is one half wavelength long.

3. A transmission line with characteristic impedance of 50 ( has a short circuit load attached. The line is operated at 100 MHz, the line has a velocity of propagation of 3x108 m/s; the line is 0.75 m long. The input impedance of the transmission line is 

A. j50 (
B. 50 (
C. 25 (
D. 100 (
The wavelength of a 100 MHz signal on a line that has a propagation velocity of the speed of light in a vacuum is (=c/f=3x108/100x106=3 m. So the ratio of the line length to wavelength is d/(=0.75/3=0.25, a quarter wavelength. The input impedance of a quarter wavelength transmission line is ZIN=(ZO)2/ZL=(50)2/100=25 (, answer C. Answer A has no connection with the parameters of this problem. Answer B is the input impedance for a load that is matched to the line characteristic impedance, 50 (. Answer D is the input impedance for a 100 ( load on a line that is one half wavelength long.

4. A 1 volt pulse starts down a transmission line that has a characteristic impedance of 50 ( and is terminated by a 25 ( load. The voltage at the load is 

A. A delayed pulse of 1 volt amplitude

B. A delayed pulse of 4/3 volt amplitude
C. A delayed pulse of 2/3 volt amplitude
D. A delayed pulse of –4/3 volt amplitude.
The reflection coefficient of a 25 ( load on a 50 ( line is (25-50)/(25+50)=-1/3. Consequently, the reflected voltage is a –1/3 volt pulse. The total voltage at the load is the sum of the incident (+1) and the reflected (-1/3) volt puleses which equals a 2/3 volt pulse, answer C. Answer A is the voltage with a 50 ( load. Answer B is the result for incorrectly adding the incident and reflected pulses without regard to the sign of the reflected pulse. Answer D is a detractor that is just the negative of answer C but has not connection with the problem parameters.

5. A torroidally-shaped core is composed of a linear magnetic material with a relative permeability of =5000. The core has a cross-sectional area of 0.0004 m2 and a mean flux path of 10 cm. A coil of 100 turns is wound on the core. A flux density of 0.1 T is established with in the core by current flowing in the coil. The current in the coil is given by

A.


B.


C.


D.


Making the usual uniform flux assumption, the magnetic field intensity is given by H=NI/L=100I/(0.1)=1000I. The magnetic flux density is calculated as B=H=5000(1000)I=5x106I. The total flux through a cross-section of the core is BA=5x106I(.0004)=2000I T which must equal 0.1 T. Therefore the require current is 50 microAmperes.

6. A constant current flows in a 100 turn coil wound on a torroidally-shaped core. The core is composed of a linear magnetic material with a relative permeability of R=5000. The core has a cross-section area of 0.0004 m2 and a mean flux path of 10 cm. The current is decreased from its steady value of 10 mA to 0 mA in 1 s. The magnitude of the voltage drop induced in the coil is given by

A. 10 V

B. 2.51 kV

C. 50 V

D. –10 V

7. A 10 mA, 100 MHz AC current flows in a #20 AWG copper wire hookup wire. The voltage drop in a 1 ft length of wire is given by

A. skin effect

B. One value that is DC based

C. Use radians rather than Hz

D. 0 volts as if a PEC

At 100 MHz, the skin depth of a

8. A torroidally-shaped core is composed of a linear magnetic material with a relative permeability of =5000. The core has a cross-section area of 0.0004 m2 and a mean flux path of 10 cm. A coil of 100 turns is wound on the core. The core a radial slice of 1 mm thickness is removed from the core creating an air gap. A flux density of 0.1 T is established with in the core by current flowing in the coil. The current in the coil is given by
A.
0.81 A

B. 0.15 A

9.
The input impedance of a dipole antenna is measured to be 50(j40 ( at a frequency of 100 MHz. A lossless impedance match of the antenna to a transmission line with a characteristic impedance of 50( can be accomplished with

A. an inductor of 162 nH in parallel with the antenna,

B. an inductor of 63.7 nH in series with the antenna,
C. an inductor of 25.7 nH in parallel with the antenna, or

D. an inductor of 400 nH in series with the antenna,

10. The terminal impedance of an acoustic microphone is 40-j75 ( at a frequency of 1000 Hz. What input circuit of a preamplifier will enable the maximum audio power to be transferred from the microphone to the amplifier?

A.
a 40 ( resistor in parallel with an inductor that gives j75 ( impedance?

B.
a 40 ( resistor in series with an inductor that gives j75 ( impedance?

C.
a 40 ( resistor in parallel with an capacitor that gives -j75 ( impedance?

D.
a 40 ( resistor in parallel with an capacitor that gives -j75 ( impedance?

11. A true rms reading voltmeter has the signal shown below applied to its terminals. The meter will indicate a value of

A.


B.


C.


D.


12.
A digital voltmeter is to be used in an application where the average value of the applied signal is to be accurate within 10%. When the applied signal is a square wave with a period of 1 ms, the sampling frequency of the meter should be greater than

A. 2000 Hz

B. 4000 Hz

C. 8000 Hz

D. 10,000 Hz.

13. Bridge circuits are used commonly to measure the impedance of lumped components. When an ideal ammeter, i.e., no internal resistance, is used with the indicated polarity in the circuit below the meter indicates a value of

A.


B.


C.


D.


14. Bridge circuits are used commonly to measure the impedance of lumped components. When an ideal voltmeter, i.e., infinite internal resistance, is used with the indicated polarity in the circuit below the meter indicates a value of

A. 

B. 

C. 

D. 

15. A 20 dB, dual-directional coupler with 50 ( characteristic impedance at all ports is used in the transmission line circuit below to indicate the reflected power from the load. Identical, broadband sensors attached to the incident and reflected ports of the directional coupler are matched to the characteristic impedance of these ports. The output voltage of each sensor is proportional to the power at its input. The sensor attached to the incident port has an output voltage of 1 mV. The sensor attached to the output port has an output voltage of

A. 2 mV

B. 0 mV

C. 0.5 mV

D. 0.1 mV

16. 

