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Note: All questions gre compulsory. Marks qre indicated against eqch question in sgu_a_réb}"qg:kets. Use

autocorrelation functigh éxxf(fl = e'xp( ~|T/).
Construct the covariance matrix for X(), X(¢ +1) and X (¢ +2). [3)(CO-5)

Q1.

A WSS Gaussian random process hag an

Q2. Given that the autocorrelation function for a stationary ergodic: process with no petiodic

components is Ry, (1) = 9+1+;2 Find the mean ‘{al}_l __é‘r’;ci“'iranance of the random
process {X(1)}. AT 131(CO-5)
Q3. Find the Power spectral density of the random telegraph signal Y(t) = {x ) t>0
VR Ry (66 +T) = exp(-2aje)y. oo [51(CO-5)

Q4. To determine the effectiveness of drugs ag:ainst"“ai'ds"", three types of medicines, allopathic,

homeopathic and ayurvedic were tested 6n 50 ﬁéi‘sons with the following results:

“ Ajiﬁbﬁihic Homeopathic Ayurvedic

g | No r__gliqf Sl 13 9
g “Total relief | 7 9 14
ol 50 50 50| 150

Test the irgdéﬁénélence of the effectiveness of the drugs at the 0.03 level of significance,

_ [5i(C0-4)
Q5. A company claims that alloying reduces resistance of electric wire by more than 0.050  ohm.

Standard




Q6.

Can the claim be substantiated at the 0. 05 level of signiﬁcance‘? [5)(CO-4)
For a certain binary communication channel, the probability that a transmitted ‘0° is
received as a0’ is 0.95 and the probability that a transmitted ‘1’ 18 received as ‘1 is 0.90.

If the probability that a +0? is transmitted is 0.4, find the probability that:

a) a‘l’is received

b) a‘1’was transmitied given that a ‘1’ was received. 41(CO-1)

Q7.

Q8.

Find:

a) marginal distributions £(x) and g(y)
b) E(X) and E(Y)
¢) Cov(X,Y)

d pX.Y) P
¢) Are X andY independent random variables?, for the followingjbi-ﬁt~-diStribution:

[5I(CO-3)
A mathematics placement test is given to all entering freshmen al 2 smali college. A
student who receives a grade below'-BO is denied admission to the regular mathematics
course and placed in a remed1al class The placement test scores and the final grades for 10
students who took the regular course were recorded. Find the equation of the regression

line to predict course grades from placement test SCOXCS.

Placement T‘est' 50 30

S s

Percentage Points of the Chi-Square Distribution

Course Grade
SUCO-4)

Degrees of probability of a larger value of ¥ : B
Freedom 0.99 0.95 080 078 0.50 0.25 0.30 0.05 0.01
1 o000 o004 o0 0102 0.455 1.32 271 3,84 6.63
2 0020 0403 0211 0575 1,386 2.77 461 599 9.21
3 0415 0352 0584 1212 2366 an 6.25 7.81 11.34
4 0257  O71 1060 1923 3357 5.39 .78 9.49 13.28

0.554 1.145 1.610 2.675 .35} 6.6 9.24 1107 15.04

W



