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EXAMINATION FOR JANUARY/APRIL 2023/2024 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE AND BACHELOR OF BUSINESS INFORMATION TECHNOLOGY

RCS 303: WIRELESS NETWORKS 

DATE: 12TH APRIL, 2024
   
TIME: 2 HOURS

GENERAL INSTRUCTIONS:


Students are NOT permitted to write on the examination paper during examination period.

This is a closed book examination. Text book/Reference books/notes are not permitted. 

SPECIAL INSTRUCTIONS:
 

This examination paper consists Questions in Section A followed by section B.

Answer Question 1 and any Other Two questions.

QUESTIONS in ALL Sections should be answered in answer booklet(s).  

1. PLEASE start the answer to EACH question on a NEW PAGE. 

2. Keep your phone(s) switched off at the front of the examination room.

3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material before or during the course of the examination.

4. ALWAYS show your working.

5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.

6. Write your REGISTRATION No. clearly on the answer booklet(s).

7. For the Questions, write the number of the question on the answer booklet(s) in the order you answered them. 

8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 30minutes to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.
SECTION A (COMPULSORY)

QUESTION ONE (30 Marks)

a) Define the following termininologies as used in  satellite communication 

i) Earth station 







        
        (1 mark)
ii) Uplink 








        (1 mark)
iii) Downlink








        (1 mark)
iv) Transponder







        (1 mark)
v) Elevation angle 







        (1 mark)
b) Enumerate THREE benefits arising from use of spread spectrum
                   (3 marks)
c) Identify THREE significant strengths that wireless communication systems  have over wired communication systems 






      
      (3 marks)
d) Describe each of the following IEEE standards: 
i) 802.11d 







      (2 marks)
ii) 802.11e 







      (2 marks)
iii) 802.11h 







      (2 marks)
e) Describe the following three  types of antennas and sketch their radiation patterns while indicating areas of application 
i) Half-wave dipole 






      (2 marks)
ii) Quarter-wave dipole






      (2 marks)
iii) Parabolic 







      (2 marks)
f) Multiple Access is a phrase commonly used with communication systems.  

i) Define the term multiple access 




      (1 mark) 
ii) Compare and contrast FDMA and TDMA CDMA.  


      (6 marks)
SECTION B: (ANSWER ANY TWO QUESTIONS)
QUESTION TWO (20 Marks)

a)
The Internet of Things (IoT), also known as the Internet of Everything (IoE), refers to computing devices that are web-enabled and have the capability of sensing, collecting and sending data using sensors, and the communication hardware and processors are embedded within the device.





i)  With the aid of relevant diagrams, explain in detail how IoT works.         (6 marks)
              ii) Discuss in detail the IoT application areas and devices.

      
  (4 marks) 
b)
Discuss operating concepts of wireless sensor networks and how they can be used in providing solutions that Kenyans face.




              (10 marks)
QUESTION THREE (20 Marks)

a) Wireless communication is obviously based on the transmission of (radio) signals with a certain frequency content as part of the electromagnetic spectrum. The frequency spectrum is apportioned among users based on the variety of different applications and its suitability for each, competition, regional and global (International Telecommunication Union – radio communication Sector, ITU-R; World Radio communication Conference, WRC) alignment, historical reasons, and other regulatory considerations. Discuss the significant spectrum considerations in relation to access technologies.
      (6 marks)
b) There are, of course, a great many things to know about the field of satellite communications. The satellite communications markets and activities are quite dynamic and vary widely around the world and thus require constant monitoring. The issues range from the technology, operations, financial, business aspects and the regulatory environment. Discuss in detail these issues and how they affect the future of satellite communications. 

     





    (8 marks)

c) Discuss in detail Bluetooth as a technology, the security threats surrounding it and how they can be mitigated, and the applications of Bluetooth.


     (6 marks)
QUESTION FOUR (20 Marks)
a) Describe briefly six major transmission functions that are required in long range communications 






                    
    (6 marks)
b) With aid of simple diagrams, shetch and show the minimum distance between the centers of the cells that use the same frequency in the following cases:

i) Frequency re-use for 4-cell re-use pattern 


      
      
     (4 marks)  
ii) Frequency re-use for 7-cell re-use pattern 


                             (4 marks)  
c) Describe the following types of noise in data communication 

i) Thermal noise 






                    (2 marks)  
ii) Inter-modulation noise 




                    (2 marks)  
iii) Cross talk 






                    (2 marks)  
QUESTION FIVE (20 Marks)
a) Discuss THREE major transmission impairments experienced by signals.        (3 marks)
b) The 802.11 standard states that each conformant wireless LAN must provide nine services.  These services are divided into two categories: five distribution services and four station services.  The distribution services relate to managing cell membership and interacting with stations outside the cell.  In contrast the station services relate to activity within a single cell and deal with station mobility as they enter and leave cells, attaching themselves from base stations.

i. Describe each of the five distribution services. 



      (5 marks)
ii. Describe each of the four station services 



      (4 marks)
iii. State FOUR rules that apply to data transmission over radio waves             (4 marks)
iv. Explain the concept of data shifting as used in IEEE 802.11b wireless LAN standard 







      


      (4 marks)
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