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B. Tech. Semester VI (Electronics and Communication Engineering)

CBCS Regutar Theory Examination May - June 2013

(2EC604) Introduction to Detection Theory

Time: 3 Eours Total Marks: 7o

1. All queslions arc compulsorl '
2 Write answcr ofeit'ch section in scparate ar]swer IlooKS

3. Figures 10 the right indicate marks of questions

4 Standard '"rms arrd notation are us€d 

section - I

o_ItA,Alotconsistsof l0gooclart ic les,4withminordefectsand2withmajcrdefects.Therearetotal16Y ' \"' 
atticies. Twc articles are chosen from the lot at random (without replacemetrt). Find the probability

that O) borh *" g""JOfi-f"if, tun. rnu;or defects (IIIj at least 1 is good (IV) at most 1 is good

(V) exactly 1 is good (VI) neither is good'

(B)Threebal lsaredrawnatrandomwithoutreplacementf iomaboxcontaining2white,3redand4
blackbal ls. I fXdenotest l renurnberofrvhi tebal lsdrawnan.JYdenotesthenumbr:rofredbal ls
drawn, find the ioint probability disrribution of fX'Y)'

Q-L @)

p(X<1)>r /2
P(x < 7), P(v < 3),

< 4).(B) For probabilitY distribulion of fi,Y) given below, Find:
p ( y  < i  < i l ,p tx  <r /Y=3),P(Y <3/x <r)andP(x4

x
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1 , 4 l o

0 0 0 U32 ) J7) 2/32 3132

I 1./16 v16 1t8 1/8 l /8 U8
7 u32 v32 1t64 1!64 0 2/64

l6l

l6l

Q_2Findoutmeanandvarranceoffollowingdistributions.Probabilitydensityfunc:tionsaregivenby
(A) Binomial disuibution : P(X = r) = nCr p'qo-' where r = 0'1" "''n' ? + Q = 1

(B) 
cuurr i*  dir t r ibut ion :  f  ( i  =- let# where -@ <x <co'  -oo < p<@o'nd6>0

(C) Exponential distribution : f Lx) = \e-k whetex20'7> O

OR

Q-2Fir',^doutmeanan<lvarianceoff:oliowingdistributions.Probabilitydensityfunctionsaregivenby
(A) poisson ,listrlbution : P(x = r) = !l-91! where r = 0,!,2 "'qt and 7> 0

(u) 
*r,",rn o,rrribution: f( i--4r# wherex>0ando > a

(C) Unifonn dis6iburion: f{ i=* wherea<x <b

t41
l4l

t3l

t4l

l4l

l3l

t61
O-J (A) The cdf of a continuous RV X is given by
- 

(I) Find Pdf of X'

(iI) 'evaiuate P(lxl s 1) and P(: < X < 4) F Qt) =

using both Pdf and odf'

( 
o.

l* -
l r - * ( . l - ' ) '
t, "

) c  < A
7

C<r<z
1 ^
z<* . t

x>3

(s )  61ysnf , r ( r ,y )  =  xyz  + t ,  where  01x<2 lndo<y<1 '

co'pu* pCx > r>' n (v < j\1, r (x > t I v < i) ana n (v < f,/ x > r)'

A random variable {bqfliX

Ui"t imallest value of i for which
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Section - II

X and Y are random variable and if {J = x:3 ."n6 Y=!:! q6ur" 7, ft > 0 then prove that l4l

l4l

l4l

Q-4 ( )

Q-4 ( )

(c)

Q-s ()
(B)

9-6 ( )

(B)

(c)

coeffrcient of conelalionrxy = ruv
If X denotes the sum of the numbers obtained when 2 dice are throwrl obtain an upper bound
for P{lX - 7l > 4}. Compare with exact probability.

if X(t) is a wide sense stationary process with autocorrelation RQ) = 4"-a1t1, determine
f  ,  . r ' lf l(x(8) - x(s))- |

OR
the coefficient ofcorrelation between X and Y

x I ) f 7 8 10
Y 8 12 l l t7 18 20

following data:

If X is a RV with E[X) = p andvAR[Xl = d2, then Prove that

P{lX - pl > c} 3 awhere c > 0.

Find out the value of autocorrelation of output process if any random process passes though the
linear system.

Explain the probability of eror for the detection ofbinary signals.

Derive the equation of transfer function of optimum filter.
OR

Compare M-ary PSK and lr{-ary FSK.
(I) Prove bayes' rule.

three times in each ofthe areas.
@) Exptain binary Maximum Likelilrood (ML) detection'

END OF PAPER
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(II) Prove that
P (A U B U c) = P (A) + P (B) + P (c) - PG n B) - P U n c) - P(c n B) + P(,a n B n 6)

A dart is thrown nine times at a tafget consisting ofthree areas. Eactr throw has a probability of 0.2, [61
0.3 and 0.5 oflanding in areas 1, 2and 3 respectively. Find the probabiliry that the dart land exactly
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