
First Semcster M- E. (EN'rc) Full l'imc llxamination

RANDOM PROCESS

Paper - I ENTC 2

AQ - 2920

lMax. Marks : 80

P Pages : 4

Timc : Three Hours l

Notc : (l)
Q)
(3)

Assume suitablc data wherever ncccssary-
Illustrate your answe! whctever Dcaessary with fic hclp of ncit skctches
Use pen of Blue/Black i[li/refiil only lor uritidg the arswer book.

(a) Acccrding to rlre world values survey. In India thc most rcccDt phasc of the
suNey that Potled 77,8112 people &om 32 statcs cstimfltes rhaL 36.27o ol
the [ndias population agr()c wifr L\e stalemcnt "Mcn shoutd have morc right
to a job than reomcn". 'fhe suwey also cstirnfltcs that 13.87o ol people havc
an IiT Degrcc, and that 3.67o of people fit bor}l critcda.
Answcr l'ol thc fotlorving:.
(i)  rc agrccing wrth the slatemcnt "lvlcn shoutd havc rrore iighl to a Jib

than woqen" and having IIT degrce Disjoinl Events 'l

(i!) Draw a Verm diagram summarizing thc variables and ricir associatod
proba-bili ties.

(iii) Whar is thc probability rhat a random drawn person has a IIl.Dcgrc.c
or Agree with tho statemcnt about "mcn should have more right to a job
than women" ?

(iy) What percant of thc Indiaa popularion do not have a IIT dcgce and
disagrce with the starement ?

(v) Does it apea that lhc event that someone agrecs ra.ith thc stalcment is
irdependent of rlle cvl][lt that thcy havc III Degrcc ?

(vi) 1^hat is tire pobabiiity ihat ar ;ea$ i in 5 rur.itrjl, scicclcci pcopic
agroe with the staterncnt aboul "\4en havirlg morc nght ro a job dlan
worrpn'l 13

CR

(a) For thc expernrcirt of fair coin oss, fake a discrcre random variable X. map
to any real nrmrber. Find and sketsh Cumulativc Distribution Function (CDIj).
Can you frod ard skctch a PDF for that ? 6
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(b) For a given random variablc X, the hoba-biliLy Dcnsity Function is rlcscrihcd

bcllow
2t3.,r<*<5r2

flx) -
0 othcrwisc

Plot the givcn PDF and also ltnd Cumulativc Distribution Function and plot

that.

(a) According to a 2015 I'CS l'oll, allover India oriy l34o o1' employccs arc

engaged at work. (psychologically committed to their jobs and likcly to bo

making positive contribution to thcir organization).Among a raldom samplc

of l0 employees, what is tltc probabitity that E of them arc cngaged 
^t 

work'l
(Hint : Usc Binomiat Distdbution) 'l

(b) An insurancc Conpany has issucd Policics to 100,000 people for a prcmium

of Rs. 5O0/person. ln thc evcnt of a casualty, the probabiiity of which is

assumed to be 0.001, thc company pays Rs. 200,000/ casualty- what is thc

probability that (i) tha company wilt suffer a [-oss ? (ii) Lhe company will
makc a profis of at least Rs 2.5 crore?

(Hint : Use Poison Distribution). 1

OR

(a) Consider x is a random variablc and y is a lunclion ofx. y=ax+b whcrc

a > 0 Find the Cumulatiyc Distribution Iiunction and Probabilil.y Dcnsity

Function o[ a random variablc y in terms of X. What will bc its Jacohian

traNformation ? 7

(b) Supposc f,t't ,^,O, 0 < x < r, and

y = sin (x). Determinc fr(r). 7

(a) For a multiptc random variable i.c. xr,x2. Describe Joint CDI: and also

dcscribc joint PDn It thcse two random variables arc indcpcrdcnt then. what

wilt bc its conditional. Distribution and density function ' '7

(b) I-et z = x y. Determine Joint PDIr f,(z). 6

OR

(a) Considcr ana;ointly Gaussian Random vcctor. as

xr + (- 1.5, - 1,0, 1. 1.5), x2 + {1,2,3,4,51. xr -J {0.2.4,6, 8}- x.r

- [ l, 3, s, 7, 9].
Find mcan vcctor 4 and covarriancc Mauix Y and Describ€ jointly Prohability

Dcnsity Function. 6
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't

(b) trt x and y be ind4erdent cxpounial radon variablcs with cunnror paraurcrcr
1,. Define, u = x + y, v = x-y Find thc joint and margina! pD.F. of p and v.

7

(a) Describe in detail, Mcaning of stochastic process. Wbat do you urKlcrsrand
by sample function ? Explain with examplc Co[tinuous Random proccss and
Discretc Random Proccss. 6

(b) Suppose that x(0 is a Poisson pnocess as shorvn in fiS bellow (hg. 7.b) such
ftar E[x(9)] = 6. (i) find mcan and rhc variancc of x(8). (ii) frnd l, (x(2)
< 31. (iii) Find P{x(a) < 5lx(2) < 3)

{r)

a

t"9.7.(b)

OR

(a) Whar do you mcan by Rrmdom walk ? lixplaiu ir with ncat skcrch and t,Iopcrcxample. 6
(b) Suppose tlat x(0 is a normal Random process

rvirh n(t) = 3 c(tr, 12) = 4e-{.4rr -t2l

(i) Find the probabiliry rhar x(5) < 2.

(iD Futd the probability that lx(8) x(5)l<t. 7

(a) 'lhe process r(t)=cst is a family of exponcntiirls r.lepcndrng on thc random
variable a. ExpIcss thc mean n(t).'l'hc Autocorclation R(tr. rr, and 0rc flust_
ordcr density (x, 0 of x(r) interms of rhe dcnsity f"(a) of a_ 7

(b) Iixpress thc Autocoffclation Function lbr a Comptex valucrl random process,
Also explain the condition for tlre two random proccss 'ec. x(t}. y(t) arc
indcpendent in tcrms of thcir corrclations. j

I
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OR

10. (a) The Random variablc C is uniform in thc internal (O''l)
R,(tr, t2) if (i) x(O - ptt - c)' (ii) x(t) = 6(t - c)'

(b) Show that (i) x(t) is a complcx WSS proccss,'[hcn

Il{lx(t+ t) - x(t)|'z} =2 Rc [R(0) -R(t)1.

I:ind
1

Given a rea.l process x(t) with Foruier Transform x(w) = A (w) + jB(w), show

that if rhe proccsscs A(w) and B(,,i) satisfy (E(42(w)) = E(B'z(w)), E(A(w)

B(w)):0) and E (A(w) = L(B(w)) = 0, then x(t) is wSS l

Explain and proof at lcast two propenies of PSD. 6

OR

'l

I l. (a)

(b)

12. (a) I;ind and express power spectral Density of Atttttcorclatiotl lunction q(()'

what will be the Averagc power ? Why docs it callcd Power spccluri'l

Itnsity ? 6

(b) Draw and cxptain rhe PSD oI white noise, Also hnd its corrclation function

and sketch that, -l
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