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Electronics Engineering



Instruction: Sele Select ct the corr correc ectt answ answer er for for each each of the the foll follow owin ing g questi questions ons.. Mark Mark only only one answer answer for each item by shadin shading g the box corresponding to the letter of your choice on the answer sheet provided.



with another another sine sine wave at (H modulation modulation## calcul calculate ate the total transmitted power.



Strictly no erasures allowed. Use allowed. Use pencil no. 1 only. NOTE: When Whenev ever er you you come come across across a care carett !" !" sign sign## it mean means s exponentiation.



1. etermi etermine ne the image image frequency frequency for a standar standard d broadc broadcast ast band receiver using a % ;&' )8 and tuned in a station at >*( k&'.



BASIC COMMUNICATIONS 1.



$n ampli amplifie fierr operati operating ng over over a % M&' band bandwid width th has has a 1(( ohm ohm ) put resistance. )t is operating at *+ ,-# has a voltage gain of *(( and has an input signal of / 0rms. etermine the rms output voltage signals. Answ Answer er::



*.



eterm etermine ine the the noise noise curren currentt for a diode diode with with a forwar forward d bias bias of 1 m$ over over a 1(( 1(( k&' band bandwi widt dth h and and dete determ rmin ine e also also the the diod diode2 e2s s equivalent noise voltage. Answe nswer: r:



3.



%.



>.



Answer:



1).$# 2+



1#(" 245



1>. $ receiver receiver has has a dynamic range range of :1 d4. )t has (. (. nW sensitivity sensitivity.. etermine the maximum allowable input signal. Answer:



"."%-) +



 DR=10log



 Po  Pi



1+. $ silicon silicon varacto varactorr diode exhibits exhibits a capacitan capacitance ce of *(( p8 at 'ero 'ero bias. )f it is in parallel with a >( p8 capacitor and a *(( /& inductor# calcul calculate ate the range of resona resonant nt freque frequency ncy as the diode varies varies through a reverse bias of 3 to 1 0. Answer:



-%% 245 6 1. 1.1# M45



"."" .""#%% #%% &A &A rms rms! ".1 ".1$' $' &V rms rms



C 0



C d= $ three stage amplifier amplifier has has a 3 d4 bandwidth bandwidth of *(( k&' determin determined ed 1+ 2 V  r by an 5- tuned circuit at its input and operates at ** ,-. 6he first stage has a power gain of 1% d4 and a 78 of 3 d4. 6he second and 1:. -alculate -alculate the required required E for the the situation situation having having a separation separation of two third stages are identical# with power gains of *( d4 and 789:d4. sideb sideban ands ds *(( *(( &'# &'# for a 1 M&' carrie carrierr with with :( d4 sideb sideban and d 6he output load is 3(( ohm# 6he input noise is generated by a 1( k supp suppre ress ssio ion n and and for for 1(( 1(( k&' k&' carr carrie ierr and and :( d4 side sideba band nd ohm resist resistor or.. 8ind 8ind noise noise voltage voltage at the output output assumi assuming ng ideal ideal suppression. noiseless amplifiers# overall noise figure# and actual noise voltage at Answer: 1)#!""" ! 1)!#"" the output. −1 Answe nswer: r: ".(1 .(11 mV! (.$# .$# dB! dB! ".$% ".$%) ) mV mV log Gain 20 $ sate satelli llite te syste system m includ includes es a dish dish ante antenna nna 6 6eq9+;" connected via a coupling coupling network 6 eq9%(;" 9%(;" to a microwa microwave ve receive receiverr 6eq9*; referred to its input". What is the noise power to the receiver2s input over a 1 M&' frequency range< etermine the receiver2s 78 Answer:



.



1 mV rms rms sin sinal al!! ".#1 ".#1$ $ mV rms rms noi noise se



Answer:



√ 



| |



(



/



f  c



)



√ ( ¿ )



4 ∆ f  Q =¿



1.'# * +! +! ".'1% dB



$n ampli amplifi fier er has has an imped impedan ance ce of ( ohm. ohm. Using Using a matc matche hed d 78E9UENC MOU0ATION impeda impedance nce diode diode noise noise genera generator tor## it is found found that that the U6 has etermine ne the bandwi bandwidth dth require required d to transmit transmit 8M signal signal with a doubled the noise output power when the diode has a dc current of  1C. etermi maximum deviation of *( k&' for f i91( k&'# and  k&'. 1% m$. etermine the 7= and 78 for U6. Answer: ," 245! '" 245 Answer: 1$! 11.$% dB m;) $ Sini*icant Side


(



+.



-alcula -alculate te the the noise noise voltag voltage e for a 1 k ohm ohm resisto resistorr at 1+ 1+,- AtunedB by an 5- circuit with a 4W of 1 M&'. Answer:



:.



-alcula -alculate te the noise noise volta voltage ge for for a 1 k ohm ohm resisto resistorr at 1+,- of 1 M&' frequency range. =epeat for the series and parallel combination of  three 1 k ohm resistors. An sw sw er er:



C.



#."1 &V



$ &V! %.-( & V! V! ).(1 & V



-alc -alcul ula ate the the 78 an and 6DE for an amplifier that has Fin 9 3(( ohm. )t is found that when driven from a matchedGimpedance diode noise generator# its output noise id doubled when the diode is forward biased with (.3 m$. Answer:



).## dB! )() 



AM/0ITUE MOU0ATION 1(. $ (( W carrier carrier is to be be modulated modulated to C(H level. level. etermine etermine the total total transmitted power. Answer:



 $. 4. -. . D.



+



(



))



-arrier frequency 6ran 6ransm smit itte ted d powe power  r  mf  f i 4W by -arson -arson2s 2s and and 4es 4esse sel2 l2s s =ule =ule



Answ Answer er::



1"" 1"" M45 M45!! $" $" 2+ 2+! )! )! # 245! 245! (" 245 245 = $" 245 245



*1. etermi etermine ne the worst case outpu outputt SI7 for a broadc broadcast ast 8M program program that has a maximum intelligence frequency of  k&'. 6he input SI7 is *. Answer:



("



**. $ ?55 is is set up such that that uts 0-, free runs runs at 1( M&'. 6he 6he 0-, does not change frequency until the input is within ( k&' of 1( Mh'. $fter the condition# the 0-, follows the input to J *(( k&' of  1( M&' before the 0-, starts to free run again. etermine the lock range and capture range of the ?55 Answer:



1"" 245! $"" 245



'").# +



+AVE /8O/A>ATION 11. 11. $n $M broadca broadcast st station station operates operates of its maximu maximum m allowe allowed d total *3. eter etermi mine ne the ghost ghost width width on a 60 scree screen n 1 in wide wide when when a outp output ut of ( kW and and at CH CH modu modula lati tion on.. &ow &ow much much of its its *3. reflected wave results from an obKect L mi AbehindB the receiver. transmitted power is intelligence sidebands< Answer: 1.#1 in Answer: 1#.# 2+ *%. -alc -alcul ulat ate e the power power rece receive ived d at a sate satell llite ite give given n the the foll follow owin ing g 1*. 6he antenna antenna current current of an $M transmitter transmitter is is 1* $ when when unmodulated unmodulated *%. conditions but increa increases ses to 13 $ when when modula modulated ted## calcul calculate ate the percen percentt modulation. a. ?ower gain of transmit transmitting ting parabolic parabolic dish antenna antenna is 3(#((( 3(#((( b. 6he 6he trans transmit mitte terr drive drives s a * kW if power power into into the the anten antenna na at a Answer: #-3 carrier frequency of >.*1 @h' 13. $n intelligen intelligence ce signal is amplified amplified by a +(H efficien efficientt amplifier amplifier before c. 6he sate satelli llite te recei receivin ving g antenn antenna a has a power power gain gain of 3( 3( being combined with a 1( kw carrier to generate am signal. if it is d. 6he 6h e tran tr ansmi smissi ssion on path p ath is %( % ((( (( km k m desired to operate as 1((H modulation# what is the dc input power  to the final intelligence amplifier< Answer:



Answer:



1).- ?+



'.1$ 2+



*. -alculate -alculate the electric electric field intensi intensity# ty# in volts volts per meter# meter# *( km from a 1 kW source. &ow many decibels down will that field intensity be an 1%. $ transmitter transmitter with with 1( kW carrier carrier transmits transmits 11.* kW kW when modulated modulated additional 3( km from the source< with a single sine wave. )f the carrier is simultaneously modulated Answer: ,.%% mV@m! '.-% dB RF Review Center : MANILA-CEBU-BAGUIO (0932-175-1218)
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*>. -alculate the radio hori'on for a (( ft transmitting antenna and receiving antenna of *( ft. -alculate the required height increase for the receiving antenna if 1(H increase in radio hori'on were required. Answer:



 DR=



2 ( input intercept −noise floor ) 3



7IBE8 O/TICS



('.- mi! (1.) *t



*+. $ transmitter has a power output of ( W at a carrier frequency of  3>. $ fiber optic system uses cable with an attenuation of 3.* d4Ikm# is 3* M&'. )t is connected to an antenna with a gain of 1* d4i. 6he 1.: km long# has one splice with (.: d4 loss# * d4 loss at both receiving antenna is 1( km away and has a gain of 1* d4i. 6he transmitter and receiver due to sourceIreceiver connection# and receiving ntenna is 1( km away and has a gain of  d4i. -alculate requires 3 /W of received optical power at the detector. -alculate the power delivered to the receiver# assuming free space the required level of optical power from the light source. propagation. $ssume also there are no losses or mismatches in the Answer: ($.1 &+ system. 3+. -alculate the maximum length of a dispersionGlimited system where Answer: $"$ n+ the fiber has a (.((1G/sIkm dispersion and a (GMbps bit rate. *:. $ transmitter has a power output of 1( W at a carrier frequency of  Answer: ).%' 2m *( M&'. )t is connected by 1( m of a transmission line having a loss of 3 d4I1((m to an antenna with a gain of > d4i. 6he receiving 3:. -alculate the 7$ and cutoff wavelength for a single mode fiber with a core of *./m and refraction indexes of 1.1 and 1.%C( for core antenna is *( km away and has a gain of % d4i. 6here is negligible and cladding# respectively. loss in the receiver feedline# but the receiver is mismatched the antenna and line are designed for a ( ohm impedance# but the Answer: ".)'$! 1.'( &m receiver input is + ohm. -alculate the power delivered to the 3C. etermine the cutoff wavelength for a fiber with a 3 /m diameter  receiver assuming free space propagation. core. 6he core and cladding indexes of refraction are 1.% and Answer: )."$ n+ 1.1(# respectively. *C. $s a consultant engineer# you need to consider a spaceGdiversity Answer: 1.)- &m microwave radio system operating at an =8 carrier frequency of 1.: @&'. Dach station has a *.%GmGdiameter parabolic antenna that is MIC8O+AVE fed by 1(( m of airGfilled coaxial cable. 6he terrain is smooth# and the area has a humid climate. 6he distance between stations is %( %(. $ line of sight radio link operating at a frequency of > @&' has a km. $ reliability obKective of CC.CCH is desired. etermine the separation of %( km between antennas. $n obstacle in the path is system gain. located 1( km from the transmitting antenna. 4y how much must the Answer: 11(.(# dB beam clear the obstacle 3(. $ certain antenna has a gain of + d4 with respect to an isotropic radiator. What is the effective area if it operates at *(( M&'< &ow much power would it absorb from a signal with a field strength of ( /0Im< Answer:



".,-' m) ! #.-# ?+



31. $ satellite transmitter operates at % @&' with an antenna gain of %( d4i. 6he receiver %(#((( km away has an antenna gain of ( d4i. )f  the transmitter has a power of : W# find the D)=? in d4W and power  delivered to the receiver. Answer:



$- dB+! 1', ?+



3*. $ cellular radio transmitter has a power output of 3 W at :(( M&'. )t uses an antenna with a gain of 3 d4i. 6he receiver is % km away# with an antenna gain of 1* d4i. -alculate the received signal strength in d4m. )gnoring any losses in transmission lines. Answer:



Answer:



%1. -alculate the power gain and beamwidth of a microwave dish antenna with a 3 m mouth diameter when used at 1( @&F. Answer:



$'., dB! ".'O



%*. $ 1>( ft diameter parabolic antenna is driven by a 1( W transmitter  at %.3 @&'. -alculate its effective radiated power D=?" and its beamwidth. Answer:



)-.( M+! ".1"O



%3. )n a microwave system# the antenna sees a sky temperature of  1*(; and the antenna feedline has a loss of * d4. -alculate the noise temperature of the antennaIfeedline system. =eferenced to the receiver input. Answer:



1,) 



%%. $n $M transmitter has 1 kW carrier and is modulated by three different sine waves having equal amplitudes. )f meff 9 (.:# calculate the individual values of m and the total transmitted power.



6#$.' dBm



COMMUNICATION TEC4NI9UES



Answer: 33. $n $M broadcast receiver has two identical tuned circuits prior to the )8 stage. 6he E of these circuits is >( and the )8 frequency is % k&' and the receiver is tuned to a station at >:( k&'. -alculate the amount of image frequency reKection. Answer:



11.% m



".$%$! 1.() 2+



ANTENNA %. 6wo NI* dipoles are separated by ( km. 6hey are AalignedB for  optimum reception. 6he transmitter feeds its antenna with 1( W at 1%% M&'. -alculate the power received



$1 dB



3%. $ receiver has a *( d4 noise figure 78"# a 1 M&' bandwidth# a J Answer: ).-%  1"61" + d4m third order intercept point# and a ( d4 SI7. etermine its %>. )t is designed to build a NI* dipole to receive a 1(( M&' broadcast. sensitivity and dynamic range. etermine the optimum length of the dipole. Answer: 6-$ dBm ! %% dB Answer: 1.$( m



Sensitivity =−174 dBm + NF + 10log ∆ f  +  DR =



S  N 



2 ( input intercept −noise floor ) 3



3. $ receiver has a 1 M&' bandwidth# a J d4m third order intercept point# and a ( d4 SI7. )t has a preamplifier out at its input. 6he oreamplifier has a *% d4 gain and a  d4 78. etermine its sensitivity and dynamic range. Answer:



61",.# dBm ! #-.' dB



%+. $ ship radio telephone transmitter operates at *+3: k&'. $t a certain point distant from the transmitter# the *+3: k&' signal has a measured field of 1%+ m0Im. 6he second harmonic field at the same point is measured as %( u0Im to the nearest whole unit in decibels# how much has the harmonic emission been attenuated below the *+3: k&' fundamental< Answer:



%:. )f the power of (( k&' transmitter is increased from 1( W to 3(( W# what would be the percentage change in field intensity at a given distance from the transmitter< What would be the decibel change in field intensity< Answer:



S Sensitivity =−174 dBm + NF + 10log ∆ f  +  N   NR = NR 1+



 NR 2−1 G1



+



 NR 3− 1 G1 G 2



+



RF Review Center : MANILA-CEBU-BAGUIO (0932-175-1218)



#1.) dB



1$13! ( dB



%C. )f a (( k&' transmitter of constant power produces a field strength of 1((/0Im at a distance of 1(( mi from the transmitter# what would be the theoretical field strength at a distance of *(( mi from the transmitter< Answer:



#" &V@m
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(. )f the antenna current at a (( k&' transmitter is reduced (H# Answer: 1"# +. -alculate the capacity if a telephone channel that has a SI7 (f 1(*3 receiving point< Answer: (" 2:. -alculate the error probability and 4D= in a system that produces + error bits out if #+((#((( total bits. km away is aligned such that its gain is cut in half. -alculate received power and voltage into a +3 ohm receiver. Answer: 1.)(  1"6%! ,.1$1"# Answer:



'.#' ?+! )(.# &V



*. 6he ammeter connected at the base of Marconi antenna has a certain reading. )f the reading increased *.++ times# what is the increased in output power



>C. -alculate the channel capacity bps" of standard phone line that that has a SI7 of 11. Answer:



)' 2


+(. $ telephone line has a bandwidth of 3#* k&' and a signal to noise ratio of 3 d4. $ signal is transmitted down this line using a four  level doe. What is the maximum theoretical date rate< 3. -alculate the efficiency of an antenna that has radiation resistance of +3 ohm and an effective dissipation resistance of  ohm. What Answer: 1)., 2


'.%'



Answer:



-(.% 3



Answer: 1"" %. )f vertical antenna is %( ft high and is operated at 1*( k&'# what +*. -onvert the 1* bit sample 1((11(1((1(( into an : bit compressed is the physical height expressed in wavelengths< code< Answer: #.#$  Answer: 11"11"1" . What must be the height of a vertical radiator one half wavelength +3. etermine the number of bits required to encode a system of ( high if the operating frequency is 1(( k&'< equiprobable events with a binary code. -alculate the efficiency of  Answer: 1(% m this code. -alculate the efficiency of a decimal code to accomplish the same goal. T8ANSMISSION 0INE Answer: -$3! ,#3 >. $ commonly used coaxial# =@G:$IU# has a capacitance of *C. p8.ft +%. -alculate the channel capacity bps" of standard phone line that that has a SI7 of 11. and inductance of +3.+ n&Ift. etermine its characteristic impedance for a 1 ft section and for a length of 1 mi. Answer: )' 2. We need to send *> kbps over a noiseless channel with a and while travelling through an =@G:$IU c oaxial cable. bandwidth of *( k&'. &ow many signal levels do we need< Answer: ( m! )."' m Answer: -,.' C. $ citi'en2s band transmitter operating at *+ Mh' with % W output is connected via 1(m of =@G:$IU cable to an antenna that has an ++. 6he signal to noise ratio is often given in decibels. $ssume that S7=d493> d4 and the channel bandwidth is * M&'. 6he theoretical input resistance (f 3(( ohms. etermine channel capacity can be calculated as a. =eflection coefficient Answer: )$ M


Answer:



".'1! 1!( ! %! 1.-% +



>(. 8ind the input impedance and 0SW= of a transmission line %.3N long when F(91(( ohms and F 59*((GK1( ohms. Answer:



$"D#' oms! (.((



>1. 6he antenna load on a + ohm line has an impedance of (GK1(( ohms. etermine the length and position of a shirt circuited stub necessary to provide a match. Answer:



".",( lent! "."-( *rom te load



>*. )f two towers of a C( k&' antenna are separated by 1*( electrical degrees# what is the tower separation in feet< Answer:



On oo2: " A! $, V O** oo2: $" mA! , V



>%. What frequencies would be generated by a telephone usind 6M8 signaling# when number C is pressed< ,#) 45 and 1$'' 45



>. $ telephone signal takes * ms ro reach its destination. -alculate the via net loss required for an acceptable amount of echo. Answer:



Answer:



"., dB



#" ms! )" &s



:(. $ signal is carrying data in which one data is encoded as one signal element r91". )f the bit rate is 1(( kbps# what is the average value of the baud rate if c is between ( and 1< Answer:



Answer:



>3. $ local loop has a resistance of 1 k ohm# and the telephone connected to it has an off hook resistance of *(( ohm. -alculate the loop current and the voltage across the telephone when phone is on hook and off hook.



Answer:



+C. What are the propagation time and the transmission time for a *.kbyte message an eGmail" if the bandwidth of the network is 1@bps. $ssume that the distance between the sender and the receiver is 1*((( km and that the light travels at *#%x1(: mIs.



#" 2


:1. We want to digiti'e the human voice. What is the bit rate# assuming : bits per sample



($# *t



TE0E/4ON



Answer:



) M


VN0;".)tD ".$ dB



I>ITA0 AN ATA COMMUNICATIONS



:*. We have an available bandwidth of 1(( k&' which spans from *(( to 3(( k&'. What should be the carrier frequency and the bit rate if  we modulated our date by using 8S; with d91< Answer:



C



>>. $ digital transmission has an error probability if 1(  and is 1(  bits long. -alculate the expected number if error bits and the 4D=. RF Review Center : MANILA-CEBU-BAGUIO (0932-175-1218)



)# 2


:3. 8our channels are multiplexed using 6M. )f each channel sends 1(( bytes and we multiplex 1 byte per channel# show the frame traveling on the link# the si'e of the frame# the duration of a frame# the frame rate# and the bit rate for the link. Answer:



$ 


:%. 6he bandwidth of a video signal is %. M&'. 6his signal is to be transmitted using ?-M with the number of quanti'ation levels E 9 1(*%. 6he sampling rate should be *(H higher than the 7yquist rate. -alculate the system bit rate Answer:



G%



%$ 2


1", M


:. $ multiplexer combines four 1((Gkbps channels using a time slot of  * bits. Show the output with four arbitrary inputs. What is the frame
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rate< What is the frame duration< What is the bit rate< What is the bit duration< Answer:



#"! """ *rames@second! )" &s $"" 2


ANS+E8:



codewords



1(3. Which of the following encoding methods does not provide for  synchroni'ation< ANS+E8:



N8F60



TE0EVISION



1(%. Which encoding method uses alternating positive and negative values for 1s



:>. $ video signal has a 3(H of the maximum luminance level. 8ind its level in )=D units.



ANS+E8: AM 1(. )t is the process of converting digital data to a digital signal.



Answer:



#(.'# I8E



ANS+E8:



:+. -alculate the percentage of the signal time that is occupied by hori'ontal blanking# vertical blanking# and active video. Answer:



1#.'3! ,3! ''.%3



::. $n =@4 video signal has normali'ed values of =9(.*# @9(.%# 49(.:. 8ind the values of O# )# E. Answer:



".(,$! 6".)$,! ".",)  ; ".("8D".#->D".11B 9; ".)186".#)>D".(1B



I ; ".%"86".),>6".()B



:C. What portion of the maximum transmitter power is used to transmit a black setup level< Answer:



$#.% 3



0ine codin



1(>. )t provides redundancy to ensure synchroni'ation and inherent error  detection. )t is is normally referred to as mB/nB codingP it replaces each mGbit group with an nGbit group. ANS+E8:



Bloc2 c odin



1(+. )t provides synchroni'ation without increasing the number of bits. ANS+E8: Scram


As yncronous



1(C. )n QQQQQQQQQ transmission# we send bits one after another without start or stop bits or gaps. )t is the responsibility of the receiver to group the bits.



C(. -onsider a video signal that has a resolution of >%( by %:( pixelsP with a ANS+E8: Syncronous 3( &' frame rate and progressive scan. 6he luminance is sampled using 11(. 6he QQQQQQQQ mode provides synchroni'ation for the entire stream of  : bits per sample. 6he two chroma channels also use : bits per sample# bits must. )n other words# it guarantees that the data arrive at a fixed but the color resolution is one fourth that used for luminance. 8ind the rate. approximate bit rate of this signal# neglecting synchroni'ation# error  ANS+E8: Isocronous correction# and compression. 111. $ QQQQQQQQQ digital signal includes timing information in the data being Answer: 11".% M#((( km above earth surface. the received signal power# called the QQQQQQQ. Answer: '.% 2m@s = 1.%ours! (."' 2m@s =)$ ours ANS+E8: 


%.,1 ,-



ANS+E8:



C3. -alculate the length of the path of a geostationary satellite from an earth station were the angle of elevation is 3( ,. Answer:



(-""" 2m



C%. $ satellite transmitter operates at % @&' with a transmitter power of + W and an antenna gain of %( d4i. 6he receiver has antenna gain of 3( d4i# and the path length is %(((( km. -alculate the signal strength at the receiver. Answer:



6,, dBm



C. $ receiving antenna with gain of %( d4i looks at a sky with a noise temperature of 1 ;. the loss between the antenna and the 57$ input# due to feedhorn# is (.% d4# and the 57$ has a noise temperature of %( ;. -alculate @I6. Answer:



)".% dB



C>. 6he receiving installation of whose @I6 was found in number C is used as a ground terminal to receive a signal from a satellite at a distance of  3:#((( km. 6he satellite has a transmitter power of ( watts and an antenna gain of 3( d4i. $ssume losses between the satellite transmitter  and its antennas are negligible. 6he frequency is 1* @&'. -alculate the carrier to noise ratio at the receiver# for a bandwidth of 1 M&'.



Answer:



(".% dB



ANS+E8:



C+. )t is a pulse of a directGsequence spread spectrum SSS" code# such as a ?seudoGrandom 7oise ?7" code sequence used in directG sequence code division multiple access -M$" channel access techniques Answer:



ci?



C:. )t is designed to be used in wireless applications in which stations must be able to share the medium without interception by an eavesdropper  and without being subKect to Kamming from a malicious intruder. AN S+E8:



S?read S ?ectrum



CC. )t uses M different carrier frequencies that are modulated by the source signal. $t one moment# the sign modulates one carrier frequencyP at the next moment# the signal modulates another carrier frequency. ANS+E8:



74SS



1((. 6his technique expands the bandwidth of a signal by replacing each data bit with n bits. ANS+E8:



ANS+E8:



1(1. )n block coding# we divide our message into blocks# each of k  bits# called ANS+E8:



datawords



1(*. We add r  redundant bits to each block to make the length resulting nGbit blocks are called QQQQQQQQQ.



n 9 k  J r .



6he
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N8F60



11>. )n QQQQQQ# the change or lack of change in the level of the voltage determines the value of the bit. ANS+E8:



N8F6I



11+. 6he idea of =F and the idea of 7=FG5 are combined into the QQQQQQQQ  scheme. ANS+E8:



Mancester  



11:. )n QQQQQQQ encoding# the duration of the bit is divided into two halves. 6he voltage remains at one level during the first half and moves to the other level in the second half. 6he transition at the middle of the bit provides synchroni'ation. ANS+E8:



Bot Mancester and i**erential Mancester 



11C. )n QQQQQQQQQQQ there is always a transition at the middle of the bit# but the bit values are determined at the beginning of the bit. )f the next bit is (# there is a transitionP if the next bit is 1# there is none. i**erential Mancester 



1*(. )n Manchester and differential Manchester encoding# the transition at the middle of the bit is used for QQQQQQQQ  ANS+E8:



Syncroni5ation



1*1. 6he minimum bandwidth of Manchester and differential Manchester is  QQQQ that of 7=F. ANS+E8:



twice



1**. )n QQQQQQQencoding# we use three levels positive# 'ero# and negative. ANS+E8:






1*3. 6he QQQQQ scheme uses data patterns of si'e * and encodes the *Gbit patterns as one signal element belonging to a fourGlevel signal. ANS+E8:



)B19



1*%. 6he QQQQQQ scheme uses three levels J0# (# and G0" and three transition rules to move between the levels. ANS+E8:



M0T6(



1*. )t substitutes eight consecutive 'eros with (((04(04. ANS+E8:



SSS



/olar  



11. )n QQQQQ# the level of the voltage determines the value of the bit.



ANS+E8:



ATA = I>ITA0 TE8MS



Uni?olar  



11%. )n QQQQQQ schemes# the voltages are on the both sides of the time axis. 8or example# the voltage level for ( can be positive and the voltage level for 1 can be negative.



B,FS



1*>. )t substitutes four consecutive 'eros with (((0 or 4((0 ANS+E8:



4B(



1*+. $ QQQQQQQQQ digital signal includes timing information in the data being transmitted. ANS+E8:



Sel*6 syncroni5in
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