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IMPERIAL COLLEGE OF SCIENCE TECHNOLOGY AND MEDICINE [E303/ISE3.3]  
UNIVERSITY OF LONDON

DEPARTMENT of ELECTRICAL and ELECTRONIC ENGINEERING
EXAMINATIONS 2002

EEE/ISE PART III/IV: M.Eng.,  B.Eng. and ACGI

SOLUTIONS 2002
COMMUNICATION SYSTEMS

There are FOUR questions (Q1 to Q4)

Answer   question  ONE (in separate booklet)  and  TWO other questions.

Question 1 has 20 multiple choice questions numbered 1 to 20, all carrying equal marks.
There is only one correct answer per question.

Distribution of marks
Question-1: 40 marks
Question-2: 30 marks
Question-3: 30 marks
Question-4: 30 marks

The following are provided:
 A  table of Fourier Transformsì

 A “Gaussian Tail Function" graphì
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ANSWER to Q1
 1) A B  D C E

2) A B C D E

3)  B C D A E

4)  B C D EA

5) A   D EB C

6) A   D EB C

7)  B C  EA D

8) A B  D C E

9) A B C  ED

10) A B C  ED

11) A  C D B E

12)  B  D EA C

13) A    EB C D

14)  B  D EA C

15)  B   EA C D

16)    D EA B C

17)     EA B C D

18)    D EA B C

19)    D EA B C

20)    D EA B C
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ANSWER to Q2
a)
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b)
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ANSWER to Q3
a)
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b)    i)
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ii)
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also

iii)

iv)

v)
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ANSWER to Q4
a)
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 data rate:
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 information rate:
   H 6 bits/sec< œ < ‚ œ < ‚ œ #$'Þ%inf , ,B !Þ*%($
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c) Q œ #   i.e. binary CS
 Therefore:   1.5190 secX œ œ ‚ "!-=
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d)
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 Therefore we have to estimate the mutual information Hmut
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 H H HÊ mut œ � œ !Þ%'$$] ] l\

 Therefore  CS inf.point 1.0792œ œ Ð!Þ!"$ß Ñ

e)
  CS is not realizable    ( since  EUE 0.693)Ê œ !Þ!"$ �380

f)
 SNR =0.012 SNR = 19.2082dBin in

EUE
BUEœ Ê �


