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GRADE	: CHIEF MATE ON SHIPS OF 500 GT OR MORE (UNLIMITED)
SUBJECT	: Electronic Navigation Systems
DATE		: 28th February 2024
Time allowed THREE hours					Total marks	: 130
ANSWER ALL QUESTIONS				Pass marks	: 50%
Formulae and all intermediate steps taken in reaching your answer should be clearly shown. You may draw sketches wherever required. Electronic devices capable of storing and retrieving are NOT allowed.

1) Mechanical Gyro compass has been used on merchant vessels for decades as a direction finding equipment. Gyro compass has been made using the inherent mature of a precession of free Gyroscope. 
a) Using precession describe how a liquid ballistic control Gyro compass control its North end.
(10 marks)
b) With a suitable diagram, explain the forces activating at the north end in following locations of it.
i) Maximum drifted position at East
ii) Maximum tilted up position
iii) Maximum drifted position at West
 (05 marks each)

2) IMO has issued a circular on performance requirement of a Gyro compass. 
a) List at least ten of the requirements 
(10 marks)
b) FOC may be the future direction finding equipment
i) With a sketch of a block diagram and fiber optic ring describe fully how to find north using Fiber Optic Gyro compass 						
 (15 marks)

3) Explain effect of DOP with reference to GPS system.
(25 marks)

4) With aid of a diagram show the internal parts and the instruments connected to AIS.
(25 marks)


5) Answer the following questions with regards to Standard Magnetic Compass:
a) Indicate in sketched curves, the deviations per its respective coefficient as given below (You may request for graph paper):
COEF =  DEV
  A     =  + 20 E
  B     = (-) 30 W 
  C     =  + 20 E
  D     = (-)40 W
  E     =  + 40 E
 (7 marks)
b) Under SOLAS chaper-5 Reg.19, what are the requirements for Magnetic standard compasses relevant record books?
(05 marks)  
c) List down 12 items to what you should focus on during your supervision and verification to your utmost satisfaction when your ship’s compass is to be tuned by an approved / licensed adjuster to optimum levels with special emphasis to heeling error?
                         (5 marks)
d) Show in a basic sketch the correcting system of the Healing Error.
                   (5 marks)
e) Write short notes on the following:
i. Gauzing Error
ii. Retentive Error
iii. Secular Change
iv. Transient Changes
v. Lunar Changes  
vi. Irregular Disturbance  
vii. Local Disturbance (magnetic Anomalies)
viii. Actinic Line
                                                                                                                                                                              
                                                                                                                                          (8 marks)
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