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1. Explain the following terms as used in GNSS. 2]
i Ephemeris
ii. Trilateration

1. Global Navigation Satellite System
iv. Space vehicle numbers
2. Explain what multipath errors are in GNSS and how they can be mincmized. [2]

3. Describe signal components. [3]
4. Discuss the origins of satellite navigation and the role of the United States military in

the development of GPS. [3]

5. The receiver's clock is not perfectly synchronized with the satellite’s clock, and the time
delay between the satellite transmitting and the receiver receiving the signal is
mezasured to be 0.090 microseconds (us). The speed of light is approximateiy 3 x 10*
(m/s). Calculate the pseudo-range and explain what pseudo range is. [5]

6. With the aid of a sketch explain the Global Positioning System structure.  [5]
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— SECTION: A
Question: 1 [23]
a. Explain the following terms as used in GNSS.
i Dilution of Precision (1]
ii. Ephemeris [1]
iil. Antenna phase center (1]

b. Solve below questions and explain Why is the signal travel time not used alone to determine
user position in GNSS?

i A GNSS signal takes 0.07 seconds to reach a user’s receiver. Wnat is the

signal path length between the satellite and the user? [2]

ii. A satellite is 21,000 km away from a recziver. How long dozs it tzke for the

GNSS signal to reach the user? [2]
c. State factors which can affect the accuracy of the pdsition obtained for a satellite. [2]
d. Describe how you create a survey project, collect data using FOIF; how ¢zta export and
processing is being done. [5]

e. Compare and-contrast GLONASS, Galileo, and BeiDou in terms of system decign and coverage.

(6] C’ra!o\e.).
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Question: 2 [15]
a. What is the role of SBAS in Global Navigation Satellite System positioning? 141
b. How does a GPS receiver determine from which sateliites it is receiving the signal? 4]

c. From the field practical FOIF DGNSS was used. With the aid of sketch expiain FCIF
v 3O
components and their functions. i

7]
Question: 3 {15]
a. GPS modernization program is an ongoing, multibillion-dollar effert to ungrace tha features
and overall performance of the Global Positioning System.
i. What is its major focus? [1]
ii. Whatis it involved in? [1]
iii. What is the name of the newer generation of Global Positioning System (GPS)
satellites introduced with modernization? (1}

b. How can selective availability (SA) introduce errors in GNSS and what was its purpose? 2]
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c. Why is signal integrity critical in aviation GNSS applications? (2]
d. Discuss the key components of an SBAS system? (7]

Question: & [15]
a. Explain Global Positioning System (GPS) space segment and orbit characteristics. [6]
b. Imagine a country that wants to establish its own GNSS augmentation system. What factors
should be considered when planning the infrastructure for such a system? [9]
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