
l.a) What is ring modulator?
b) Describe COSTAS loop.

,. r c) Give comparison.of AM techniqures.

I j d) Describe,applications of d:iffbrent AM systerns.
e) Describe zero crossing cletectors.
f) Compare FM and AM.
g) What is pre * ernphasis?

, ti) What is de - emphasis? Drau,the diagrarl.
i) What is tirne division rrultiplexing'.)
j) Explain generation of PPM.
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2.a) Explain srvitchingmoduiator.
b) A distorted tbrrl o1'a sinLtsoidal \\ir\c er)sr,,,.I is arailublc. lo obtlin I)SI] - S(':igprl.

a rnodulatirrg signal f1t) is nrLrltiplied b1'fhis distorLed carrricr uavclbrnr. Iincj a;t]- . sl<etch of the product f(t) cos'o.t. Ho*,can the clesircd nroclulalecl signal l1t)cos r,t,t be

obtained fi'orn rhis producr'.' I-l-rrl
OR

3.a) Er-plain the envelope detector'.
b) Consider an AM signal 0u,, (t): (l+ Acos crt,nt) cos (r)ct. wfiere the llessage signal

lreqirency cD,r:5 KHz and tlre carrier frequenc,r,. o.r. -- I00 KHz. The constant A = I5.
Can this signal be demodLrlated by an envelope detector? What w'ill be the ourput o1'

the envelope detector? Find the frequency spectrunr of the envelope detector oLltput.
r.,i i .' llttlrr ul

Single-sideband modulation (SSBM) may be viewed as a hybrid tbnn o1'AM and FM.
Evaluate the envelope and instantaneous frequency of an SSB wave fbr the fbllowing
two cases:

a) When only the upper sideband is transmitted.
b) When only the Iower sideband is transrnitted.

OR; .r,. ,:: : ::, ,:.

i. " 5. Explain'vestigial,side band modulation.
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6.a) Explain direct Fl.{.
b) A 100 MHz carrier is fi'equencv ritodularerl b1,a sinirsoidal signal oi l0 l(lz so thar thc

tnaximum fi'equency deviation is I Mllz. Detcrnrinc tlrc upproxintirl.c blrr.jrridrh el'thc

arnplitude is doubled. Detet'tttine the bancluir'itlr ol'rlre FM carriel il'rlrc li.etlricrrci ,,.
the rnodtLlating signal is also doubled. l-l+(,1

OR
7.a) Explain phase locked loop.
b) An angle modulated wave is described by an equation

O(t): [0 cos (2x10('rut + I0 cos 2000zrr)
Find:
i) The power of the modulared signal.
ii) The maximurn frequency deviarion
iii) The maximum phase deviation.
iv) The bandwidth of the signal. [1+6]

8.a) Explain average noise figLrre of cascaded net\\or.lis.

, b) I et a message signal rn(t) be transr.nitted Lrsing SSB rnoclulation. l-he po\\,cr spectral: clensity (PSD) o1'm(t)ris' 
fal.f itw,, lfl<Ws,, (f)=1^
| 0 ot ltc,t'rri.sc'

Where'a'and'W'' are constants. White Carrssian noise oi'zero irean ancj I)SD N,/2 is

added to the SSB modulated wave at the receiver input. ['ind an expre-ssion lbr the
output SNR of the receiver. [4+6]

OR
Describe noise in DSB and SSB sl,stents.
,'\n LtntnodLt latecl carrier ol'atlplilirclc ,-\. anci lleil Lrcne_r l. uncl blincl iir:rircci rrlrirr
noisc are sutltled and tlten passed tlrloLrgh un icical crrr cloltc (lctecLol'. ,.\ssLrnrc tlrc
noise spectral densitl, to bc tt1' hc'igltt N,,,i ? itnii [randu iclrh 2 \\,'. ccnrcr.cij uborrt thc
carrier ft'eclLrency. f.. Deterrrine the outpLrt SNR tor tite case rrlrcn the carliet'- trt -

Describe PAM (single polaritr. doLrble polarin r.

The signals given below are not band Iirrited. Hor,r'ever. tlrcr can be approrirnatcd as

bancj iirniteci signais. AssLure a sLr itabie criti:r'ion Iirr' :Lre lr un irpilr'or inrlrliln in cuclt
case and find the corresponding nrininrurr sanrpling ratc.
i) s-:ltl, ii) e 

2'cos l00t u(t). iii) r etLr(t). iv) G:o (r). [4+61
OR

I I q\ Fvnlqin oeneraf ian cnd dcrrndrrlatin,r nf tl\\/1\,4

b) Ceneraliie the unilolrn sarnpling theorcrn lor sigrrals wh.rse spectra ale band lirnited ru

f,nHz but not centered at ot:0. The positive spectrunl olsLrch signals lics betr,r,een fj

and fi, where fi, - fl : f,,. Show that the minimLrnr Lrnilbrrn sarnpling rate firr sLrch sisnals
must be 2 fi,/n sarnples per second rvhere fl, is the highest I'r'eclrrencv olthe spectrun'r and
n is the largest integer less than fi,/f,,,.
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