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INSTRUCTIONS TO STUDENTS
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ANSWER QUESTION ONE AND ANY OTHER TWO FROM THE CHOICES
GIVEN.

PHONES, SMART WATCHES, EAR PHONES OR ANY OTHER UNAUTHORIZED
DIGITAL AND Al GADGETS AND APPLICATIONS ARE NOT ALLOWED IN THE
EXAMINATION ROOM.

ANSWER ALL QUESTIONS IN THE EXAM ANSWER BOOKLET PROVIDED.
DO NOT WRITE ON THIS QUESTION PAPER.
ALL KAFU EXAMINATION RULES AND REGULATIONS APPLY.

DURATION OF EXAMINATION: TWO (2) HOURS

KAFU observes ZERO tolerance to examination cheating.
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QUESTION ONE (30 MARKS) — COMPULSORY

a) Differentiate between circuit switching and packet switching in the context of mobile
communication systems. (4 Marks)
b) Describe the role of the electromagnetic spectrum in wireless communication and state
why spectrum allocation is regulated. (4 Marks)
c) Identify and describe two causes of signal degradation in wireless networks. (4 Marks)
d) Examine how base stations coordinate communication between mobile devices and the
core network. (6 Marks)
e) Discuss how propagation delay and bandwidth influence wireless network performance.
(6 Marks)
f) Assess the importance of power control in reducing interference and improving cellular

network efficiency. (6 Marks)

QUESTION TWO (20 MARKS)

a) Describe the function of the IEEE 802.11 standard in wireless networking. (4 Marks)
b) Distinguish between infrastructure mode and ad hoc mode in wireless LANS.
(6 Marks)
¢) A university wireless network experiences frequent packet collisions during busy hours.
Examine how backoff algorithms help reduce collisions in wireless networks. (5 Marks)
d) Discuss the role of MAC layer coordination in ensuring fair access to the wireless

medium. (5 Marks)

QUESTION THREE (20 MARKS)

a) Define frequency planning and discuss its importance in cellular network design.
(4 Marks)
b) Describe how cluster size affects capacity and interference in cellular systems.
(4 Marks)
c) A mobile operator introduces smaller cells in a city center. Assess the expected effects on
coverage, interference, and handover frequency. (6 Marks)

d) Discuss how modern cellular systems manage limited spectrum resources. (6 Marks)
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QUESTION FOUR (20 MARKS)

a) Describe the process of location updating in cellular networks. (4 Marks)
b) Examine the importance of roaming in mobile communication systems. (4 Marks)
c) Compare the key performance characteristics of 4G and 5G networks. (6 Marks)
d) Discuss the role of all-IP architecture in improving modern mobile networks.

(6 Marks)

QUESTION FIVE (20 MARKYS)

a) Distinguish between cell splitting and cell sectoring. (4 Marks)
b) Discuss how packet loss affects Quality of Service in wireless networks. (4 Marks)
c) Examine the operational principles of Wireless Sensor Networks. (6 Marks)
d) Assess the role of edge computing in improving performance of modern wireless

applications. (6 Marks)
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