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COURSE: CEG3185 PROFESSOR: Jiying Zhao 
SEMESTER: Winter 2015 DATE:  February 25, 2015 
Room:  ART257 TIME:  14:30 to 15:50 

 
 
 

 
MIDTERM 

EXAMINATION   
 

 
 
 
 

NAME and STUDENT NUMBER:                                                           /                                 _ 
 
 
 
 
 
 
 
 

Mid-Term Exam 
 
1. There are two (2) types of questions in this examination. 
Part 1 Multiple choice 30 marks  
Part 2 Short answer 35 marks  
   
Total  65 marks  
2. Answer briefly and to the point. The space allocated for each question is limited. In case of necessity 

you may use the other side of the pages to continue. 
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•	 Part 1 - Multiple choice questions [2 marks each]: 

1. 
,\:jlRefer to the frequency components S(f) of a 

signal. Which of the following are most likely J..I 

,.,
the corresponding signal? 

1.0 

P.~ 

or, 

t\4 

"~' 

(}.O 

.\ 

.' 

a)	 b) 

., 

" 

.,; 
.~~~ e,i:.- (1,.\ ,,,.~ Ct;...;' tC'.<-:- in .~ ~ ... r),i. ~c! ~~!> .. c ~'~:~
 

c) 
't'~
 \.~~; 

2.	 In CRC, if the data unit is 111111, the divisor 1011, and the remainder 110, what is the dividend 
(a number to be divided by a divisor) at the receiver? 
a) 111111011 b) 111111110 
c) 1010110 110111111 

3.	 If the frequency spectrum of a signal has bandwidth of 500 Hz with the highest frequency at 600 
Hz, what should be the Nyquist sampling rate? 
a) 200 samples/second b 500 samples/second 
c) 1000 samples/second ) 1200 samples/second 

4.	 The hexadecimal representation of ASCII code for character 'A' is 41 H. Suppose the most 
significant bit is used for odd parity. Which of the following is not correct? 
a) Including the parity bit, the code for 'A' b) Including the parity bit, the code for 'B' 

is C1 H. is C2H.
@ Including the parity bit, the code for 'c' d) Including the parity bit, the code for 'D'
 
is C3H. is C4H.
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• •• 

5.	 Refer to the figure to the right. If the solid 2.0 r-----~.,._---.........,
. . . . ,	 . . .curve represents sin(2rct), what does the .	 . . . 
dotted curve represent? That is, the dotted ".' .'.' 
curve can be written in the form of 1.0 t----t-••--••T+--~"""'!oo.Iii::"'"""-.T-I. 
Asin(2rcft+<j». What are A, f, and <j>? •·

•·· o~-----I'r--------I-:"""---r-----:t 

••
•· 
· -1.0 H--...:3to-"'----H.,.....--.......-------4
 

: "... '.'.. .. . . 
-	 . --~--_........-"'------......
 

-0.5	 o 0.5 
2,2,rc b) 2,2, rc/2
 

c) 2,1,0 d) 1,2, 2rc
 

6.	 If the baud rate for a QAM signal is 1800 and the bit rate is 9000, how many bits are there per 
signal element? 
a) 3 b) 4 
c 5 d) 6 

7.	 What category UTP is most used in high-speed LAN? 
a) 2 b 3 
c) 4 d) 5 

8.	 Binary equivalent of x 8 + x 3 + X + 1 is 
(c;)) 100001011 b) 100001 01111 0 
"C) 10000101 d) 100001010 

9.	 Which of the following is not correct? 
a)	 QAM can be used on telephone line to
 

provide higher data rates compared
 
with ASK, FSK, and PSK.
 

2 O
 

c)	 QAM is used in ADSL. d) QAM is used in cable-modem. 

10.	 which of the following does the baud rate always equal bit rate? 
a BFSK b) QAM 
c) 4-PSK d) all of the above 
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11. What layer of the OSI model is concerned with the mechanical dimension of interfaces and 
electrical voltage levels? 
a Physical b) Data link 
c Network d) Transport 

12 
Data block
 
00

01

10

11


H k 2	 f IIoWlng assignment:
 
Codeword
 
00000
 
00111
 
11001
 
11110
 

ammlng d'IStance. For = and n=5,we can ma ke the 0 . 

Now, suppose that a codeword block is received with the bit pattern 11100. What was most likely 
the codeword that was sent? 
a)OO b 01 
c) 10 d) 11 

13.	 C=2BlogzM If C=18600 8=3100, what is M? 
a 2 b)4 
c) d) 16 

14. The Fourier transform of a signal leads to the superposition of sine waves with frequencies 1f, 3f, 
Sf, 7f .... If we use a transmission line with a bandwidth of [Sf, 1On, what would be the sine 
components detected on the receiver side? 
a) Sf, 7f, 9f, 10f b) 6f, 7f, 8f, 9f, 10f 
c Sf, 7f,9f d) 3f,5f,7f,9f 

15.	 e consider the following AM I coded stream. What's the transmitted binary data. 
a 01100010111 b)01011100111 
c) 10011110111 d) none of the above 

>tVa.:. 
US-----I---i-----....- ...........t-----1--.f-­

-v. 
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•	 Part 2 - Short-answer questions 
6 

16. [8 marks] The polynomial of a CRC generator is x 3 + x 2 +1. The data to transmit is 100100, 
what is the CRC? Give an error pattern that cannot be detected by the above-mentioned CRC. ""2. 

CRe: ~c>ol 
Q .... v..,y : t ~ D \ 

17. [6 marks] Suppose that the spectrum of a channel is between 300 Hz and 3300 Hz, and SNRdB = 
35 dB. What is the capacity of the channel? .,

;>'5" r
S,v.zdb ::: ~:S-~ ..:...t:::>4 luSAJ S~ =: (Q) =-"3l ~ L
 

C = (1 ~ <.. ( ~ -t s..vfZ. ) l'1-= ~ 3. <),.) - 1.. Q := 3> co <,) "t i:
 

-:::. ? <><'>0 )(::~'-C\,T 3~b" )
 

-::::: '3 ~88( =- ~ QOo) >( «( . £>
 
18. [6 marks] What are refraction and reflection? 

I 
II 
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19. [9 marks] Consider an audio signal with spectral components in the range of 300 to 3000 Hz. 
Assume that the sampling rate is 1000 plus the Nyquist sampling rate. 
~ a) For SQNR = 30 dB, what is the number of uniform quantization levels needed? 
> b) What data rate is required? 
~ c) Assume that the smallest PCM code (all bits are 0) is used to represent the lowest 

voltage and the biggest PCM code (all bits are 1) is used to represent the highest 
voltage. If the dynamic range of the signal is -5V to +5V, what is the PCM codes for 
voltage level +3V ? 

a) . ~<D./.j(e.. == 3(::) ==- b . OL r"\ t-I .7 ~ 

~ o~ (-Q..0~ .= 2..> =~-z­

~~f( ,'", 8 Y cU:::e =- t uU C> -t" 2y'~ coo =70uo 

d,,(A+-o,. Var--f> /0(.) 0 )( :s- -= '3.:S- 000
 

c.) .
 5 -(-'Y) 
_ ~x3f

~-C-J) X:S1 lD 

20. [6 marks] Draw the HDB3 (refer to the following rules) encoding that represents 0100000000001 
(make you own assumptions). ,

I f I' 

O;¢~O'OIOIO\6'd 0 o a o : 1
---+--~f- J L------,~-="'f-. 

i 

........ i 
I 

t .... 

-"r-----,
\ I 

! 
\ . .......• 1-;-----' ­~l -I 

I 
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I 

-r 

! 
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I I
j 

\ 
I \ 1 
\ 
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I II( 
I I -
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- )I t-- I /I iI II I; 
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I I 
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CEG3185 – Midterm Exam Annex 
Winter 2015 

 

Equations 

Series: 
0

0 0
1

0 0

00

00

( ) ( cos(2 ) sin(2 ))
2

2 ( )

2 ( )cos(2 )

2 ( )sin(2 )

n n
n

T

T

n

T

n

ax t a nf t b nf t

a x t dt
T

a x t nf t dt
T

b x t nf t dt
T

π π

π

π

∞

=

= + +

=

=

=

∑

∫

∫

∫

 

Fourier Transform: 
2

2

( ) ( ) 1

( ) ( ) 1

j ft

j ft

x t X f e dt j

X f x t e dt j

π

π

∞

−∞

∞ −

−∞

= = −

= = −

∫
∫

 

lSignal Strength 

Decibel gain: 1010 log out
dB

in

PG
P

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
 

Thermal Noise: [ ]0      /N kT W Hz=  

Channel Capacity: 
Nyquist formula: 22 logC B M=  

Shannon Capacity: 2log (1 )C B SNR= +  
Sinal to noise ratio (SNR): 

1010 log ( )dBSNR SNR=  

Decibel-milliwatt 

[ ]( )1010log /1 mWdBm mWP P=  

Parabolic Antenna Gain 
2

10 2

410log e
dB

f AG
c

π
=  

c is speed of light = 3 x 108 m/s 
0.56eA A= for parabolic antenna (A is area of 

the antenna façade). 

Microwave loss: 
2

10
410log dL dBπ
λ

⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

PCM – quantization error 
20log 2 1.76 6.02 1.76   [dB]n

dBSNR n= + = +  
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Encoding Techniques 

 
 

B8ZS Substitution Rules 
Polarity of Preceding Pulse Encoding of eight zeros 

− 000 − + 0 + − 
+ 000 + − 0 − + 

 
HDB3 Substitution Rules 

 Number of Bipolar Pulses (ones) 
since Last Substitution 

Polarity of Preceding Pulse Odd Even 
− 000 − + 00 + 
+ 000 + − 00 − 
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