
EEEN 464 - DIGITAL COMMUNICATION

CONTINUOUS ASSESSMENT TEST I

MODEL ANSWERS



Q1: 4.1. ASK, PSK, FSK, and QAM are examples of 
_________ encoding.

ASK, PSK, PSK, 
FSK, QAM

AnalogDigital



2. Unipolar, bipolar, and polar encoding are types of 
___________ encoding.

Unipolar, 
bipolar, polar

DigitalDigital



3. If the frequency spectrum of a signal has a bandwidth of 500 Hz with the highest frequency at 
600 Hz, what should be the sampling rate according to the Nyquist theorem?

Given : 𝑓𝑚𝑎𝑥 = 600 𝐻𝑧
Nyquist sampling rate = 2 × 𝑓𝑚𝑎𝑥

                                        = 2 × 600
                                      = 1200 Samples/sec



4. If the maximum value of a PCM signal is 31 and the minimum value is -31, how many bits were 
used for coding?

PCM input range = 2×31 = 62
Number of bits 𝑣 ≥  𝑙𝑜𝑔2 62 ≈ 6



5. The signal between two modems is always

ASK, PSK, PSK, 
FSK, QAM

Analog because signal is a 
modulated carrier which is not 
discrete in time and amplitude

Digital

• A digital signal is one which is discrete in 
time and amplitude. 

• It follows that the output of a modem which 
is usually a modulated carrier is NOT digital. 

• It is ANALOGUE



6. In discrete memoryless source, the current letter produced by a 
source is statistically independent of _____



7. The maximum intelligibility for voice frequency is located 
between _____

Why is the telephone voice channel standardized 
between 0.3 – 3.4 KHz?
(1) It covers the maximum intelligibility of voice
(2) It carries the maximum voice signal energy



8. A type of digital communication  which is designed to take advantage of the 
sample-to-sample redundancies in the typical speech waveform

(a) Transmitter

(b) Receiver

Differential pulse-code modulation (DPCM) is a signal 

encoder that uses the baseline of pulse-code modulation 

(PCM) but adds some functionalities based on the 

prediction of the samples of the signal. 

If the input is a continuous-time analog signal, it needs to 

be sampled first so that a discrete-time signal is the input 

to the DPCM encoder.

DPCM takes the values of two consecutive samples; if 

they are analog samples, quantize them; calculate the 

difference between the first one and the next; the output 

is the difference.

DPCM was invented by C. Chapin Cutler at Bell Labs in 

1950.



Handoff occurs when a mobile moves 
into a different cell while a conversation 
is in progress. The MTSO (MSC) 
automatically transfers the call to a new 
channel belonging to the new base 
station.





11. A walkie talkie operates on ______

A walkie-talkie which uses `push to talk' and 
`release to listen' type of switches on a half 
duplex mode.







14. What is the category of data transmission if the binary pulse is 
maintained for the entire bit time?



15. Indicate which of the following systems is digital

A digital signal is discrete in time and amplitude



16. Converting analog signals to digital is done by sampling and 
___________.



17. In E1 PDH system, the following is equal to the reciprocal of the sample 
rate



18. What is the final output of a frequency division multiplexer?



19. It is the processing of analog signals using digital methods and includes 
band limiting and signals with filters, amplitude equalization, and phase 
shifting

Digital signal processing (DSP) is 
the use of digital processing, such 
as by computers, to perform a wide 
variety of signal processing 
operations.



20. The most common method used for sampling voice signals in PCM 
systems.



Entropy encoding is a lossless data 

compression scheme that is independent 

of the specific characteristics of the 

medium.

Further Reading
Chapter 8:  Information, Entropy, and Coding

https://www.princeton.edu/~cuff/ele201/kulkarni_text/information.pdf


Further Reading:
CSC 310 – Information Theory, University of Toronto

https://www.cs.toronto.edu/~radford/csc310.F11/week2.pdf
https://www.cs.toronto.edu/~radford/csc310.F11/week2.pdf
https://www.cs.toronto.edu/~radford/csc310.F11/week2.pdf




1. JPEG is a commonly used method of lossy 
compression for digital images, particularly for 
those images produced by digital photography. 

2. Joint Photographic Experts Group (JPEG) is the 
joint committee between ISO/IEC JTC 1 and ITU-T 
Study Group 16 (formerly CCITT) that created and 
maintains the JPEG, JPEG 2000, and JPEG XR 
standards.

1. MPEG (OR . MPG) file extension is an MPEG video file 
format, which is a popular format for movies that are 
distributed on the internet. They use a specific type of 
compression that makes streaming and downloading 
much quicker than other popular video formats.

2.  Moving Picture Experts Group (MPEG) is an alliance of 
working groups of ISO and IEC that sets standards for 
media coding, including compression coding of audio, 
video, graphics and genomic data, and transmission 
and file formats for various applications

H.263 is a video compression standard originally designed as 
a low-bit-rate compressed format for videoconferencing. It 
was standardized by the ITU-T Video Coding Experts Group 
(VCEG) in a project ending in 1995/1996. 





1. Cyclic redundancy check (CRC) is an Error detection and 
correction code commonly used in digital Telecommunications 
networks and storage devices to detect and correct errors. 

2. Blocks of data entering these systems get a short check value 
attached, based on the remainder of a Polynomial long division 
of their contents. 





3 levels, i.e. +ve, zero and -ve



QAM conveys two analog message signals, or 
two digital bit streams, by changing 
(modulating) the amplitudes of two carrier 
waves, using the amplitude-shift keying (ASK) 
digital modulation scheme or amplitude 
modulation (AM) analog modulation scheme. 



2, 4, 16QAM



Dynamic range is the difference between the largest and 
smallest signal a system can record or reproduce. 
Without dither, the dynamic range correlates to the 
quantization noise floor.
 
For example, 16-bit integer resolution allows for a 
dynamic range of about 96 dB.
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