[image: image1.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No: 7C830   





                 
      Date: 19-Dec-2022 (AN)
B.Tech IV-Year I- Semester (A18) Special Supplementary Examination - December-2022
SATELLITE COMMUNICATIONS (PE-IV)- (ECE)


Time:
 3 Hours







                    Max.Marks:70


 
Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Explain about different forces acting on a satellite and how the satellite is maintained stable in orbit around the earth.
	L2
	CO1
	[7M]

	
	b)
	Calculate the eccentricity of an elliptical orbit given that the semi-major axis is twice that of the semi-minor axis.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain the Antenna subsystem on any communication satellite.
	L2
	CO2
	[7M]

	
	b)
	Describe satellite attitude, spin stabilization and momentum wheel stabilization.
	L2
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Thermal noise in an earth station receiver results in a (C/N)dn ratio of 20dB. A signal is received from a bent pipe transponder with a carrier-to-noise ratio (C/N)up=20dB. Compute the value of overall (C/N)o at the earth station? If the transponder introduces intermodulation products with (C/I) ratio=24dB, What is the overall (C/N)o ratio at the receiving earth station?
	L3
	CO3
	[7M]

	
	b)
	An earth station antenna has a diameter of 30m, has an overall efficiency of 68% and is used to receive a signal at 4150MHz. At this frequency, the system noise temperature is 79K when the antenna points at the satellite at an elevation angle of 280. Determine the earth station G/T ratio under these conditions? If heavy rain causes the sky temperature to increase so that the system noise temperature rises to 88oK, what is the new G/T value?
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Describe the operation of the spade of demand assignment. What is the function of the common Signaling channel?
	L2
	CO4
	[7M]

	
	b)
	Explain the principle of  Code Division Multiple Access.
	L2
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Outline orbit consideration, coverage and frequency allocation of LEO satellites.
	L1
	CO5
	[7M]

	
	b)
	Justify Why L-band is allocated for mobile satellite service? Also, why the geostationary orbit has been preferred for satellite communication system?
	L5
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Demonstrate the technique of range error budget used to provide accuracy in GPS C/A code receiver.
	L3
	CO6
	[7M]

	
	b)
	Explain the GPS receiver operation in detail.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Predict the future trends of satellite communications.
	L2
	CO1
	[5M]

	
	b)
	Calculate the reliability of the satellite communication equipment after 1 year considering the failure rate as 3.171 x 10-8.
	L3
	CO2
	[5M]

	
	c)
	Define System Noise Temperature and G/T ratio.
	L1
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Explain the principle behind spectrum spreading and dispreading. How these issues minimize interference in a CDMA system.
	L2
	CO4
	[5M]

	
	b)
	Classify the various NGSO constellation designs. Explain any two?
	L3
	CO5
	[5M]

	
	c)
	Illustrate the signal generation in a GPS satellite.
	L4
	CO6
	[4M]
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