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FIGUEE 13-10
Examples of the Fourier series. Six common time domain waveforms are shown, along with the equations to

calculate their "a" and "b" coefficients.
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Energy/Power Spectral Density

Convert between gain as a linear ratio and gain expressed as a dB quantity.

Convert between powers expressed as Watts and powers expressed as dBm.

Given a signal spectrum or energy/power spectral density, determine the -3 dB and First Null bandwidth.
Given the energy/power spectral density of a signal, determine the total energy/power contained in the signal.
Apply the Wiener-Khitchine Theorem to convert between a signal’s autocorrelation and power spectral
density as well as determine the total power contained in the signal.

Sampling Theorem

Explain the difference between natural, flat-top, and impulse sampling a signal.

For an arbitrary signal (expressed in either the time-domain or as a frequency spectrum), calculate the Nyquist
sampling frequency.

Define aliasing and explain how aliasing is related to the Nyquist sampling frequency. Describe what
happens when a signal is sampled at a rate that would cause aliasing.

For an arbitrary signal which is impulse sampled at a sampling frequency of f;, apply the sampling theorem
and calculate the frequencies present in the sampled signal’s spectrum.

Draw the frequency spectrum for an arbitrary signal that is impulse sampled at a sampling frequency of f.

A/D Conversion and PCM

Define Quantization and explain how quantization introduces error into a sampled signal.

Given an ADC (analog-to-digital converter), determine the number of bits of quantization required to obtain a
specified SQNR (i.e., Dynamic Range); given the number of bits for an ADC, determine the resulting SQNR.
Given an ADC with a specified full-scale input range (Vs) and number of bits of quantization, determine the
guantization error (resolution) of the ADC.

Given an arbitrary signal, design a PCM modulation system by calculating the required sampling frequency
and number of bits of quantization necessary to achieve a specified SQNR.

Given a PCM system, calculate the bit rate necessary to transmit the PCM encoded signal.

Time Division Multiplexing

Given an arbitrary set of signals with varying bandwidths, calculate the minimum sampling frequency for
each signal, number of time slots required for each signal, and minimum number of total time slots required to
time division multiplex these signals.

Given an arbitrary set of signals, number of slots required for each signal, and total number of time slots
contained in a TDM frame, properly allocate these signals among the available time slots and calculate the net
required bit/pulse rate for transmission.

Amplitude Modulation

Explain in words the difference between DSB-SC, DSB-TC, and SSB Amplitude Modulation.

Given an arbitrary modulating signal, express mathematically a DSB-SC and DSB-TC signal in both the time-
domain and frequency-domain.

Given an arbitrary modulating signal, illustrate the resulting Amplitude Modulated signal in both the time-
domain and frequency-domain.

Given an arbitrary modulating signal, calculate the bandwidth of the resulting DSB-TC, DSB-SC, or SSB AM
signal.

Given a sinusoidally modulated DSB-TC AM signal, calculate the modulation index, carrier power, sideband
power, total power, and power efficiency.

Explain in words how to demodulate a DSB-TC AM signal with a modulation index less than 1.0.



