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Max. Marks: 100

(07 Marks)

(06 Marks)

First Semester M.Tech. Degree Examinatiol, Dec.2019 lJtn.2020
.: ,,:,:

Advanced Engineering Mathematics
Time: 3 hrs.
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Note: Answer any FIVEfull questions, choosihg'bNnTuU questionfrom euclx module.

Module-I
a. Show that the set S : {(1, 0, 1) (1, 1; 0) (-1, 0, -l)} is linearly dependent in V:(R).

b. Define basis of a vector space V, show that the set S = {(1, 2) (3, 4)} forms u Our,rff #itut)
(07 ilIarks)

c' f:V3(R) -+V2(R) is defined by f(x, y, z) : (x +, y,,,,.y * z). Show that f is a linear
transformation. .,-..'.

OR "il::i.:'.:

2 a. Find the linear transformation T: R2 +Rf, such that T(1, 1): (0, 1, 2),T(-1,1): (2, 1, 0).



OR

6 a. Derive Euler's equation in the mr, *-*[9]= o
Ay d*[dy'/

nl2 "r1rl, . ','

b. on which curve the functional I(t'' -yz +2xy)d* i:,witi y(0) : 0 and

O , ,,,,"

extremized. ", ,,

jtl

1a. A stribution:

18ELD1I

(10 Marks)

y(nl2) : 0 be

(10 Marks)

(06 Marks)

(07 Marks)

Moduler4
random variable X has the followine probability d
x 0 I 2 J 4 5 6, 7

P(x) 0 K 2K 2K 3K K,, ,2K'' 7KJ+K
Find: i)

ii)

The value of K

p(s<x<11 ,r)(x)
1

iii) The smallest value of l" for which P(X < )') t;
b. The nurnber of moffilf,breakdowns of a compftei is a RV having a Poisson distribution

with mean equal te',l;,8. Find the probability that,their computer will function for a month:
(i) Without a-breakdown (ii) With only one breakdown (iii) Exactly two breakdown

(07 Vlarks)

c. In a normal'di$ributio n, 3lYo of the items are under 45 and 8oh are over 64. Find the mean

and S.D4,iofthe distribution. Given 0(0 5) : 0.19 and $(1 .4) : 0.42. (07 Marks)

OR
a. Find the characteristic function of the Erlong distribution. Hence find its mean. (06 Marks)

b. In a test on 2000 electric bulbs, it was found that the'life of a particular *1k., was normally

distributed with p : 2040,,,,and o : 60. Estimatg the number of bu]bs likely to burn for
(i) more than 2150 houis, (ii) less than 1950 hourii (iii) more than 1920 hours and but less

than2l60 hours. Given S(1.83) :0.4664,0(l:33) :0.4082,0(2) : 0.4772. (07 Marks)

c. Define moment geneiation function and probability genelating'function. Find the moment
I

generatingfurtbtionforf(x)=i.-'1",0Sx(co,c>0. IfXisarandomvariablewith''::r.l-r; c:, i

probabilify generating functionP"1f, frna the probability generating function for x + 2.

t'''0""""' Module-S
a. If X(t)'i a Gaussian procesi,with rr(t) : 10 and"c(t,,tr) - 16"-ltr-t:1. Find the probability that

1il X(10) < 8 (ii) lX(10) = x(6)l < 4 Given 0(0.5): 0.1915, 0(0.7137) :0.26t1. (10 Marks)

b;'..,If lhe wide sense stdtionary process X(t) is given by X(t): 10 cos (100t + 0), where 0 is
"''"'....:rntar*y distribute.d over (-n, n) ppv€ that {X(t)} is correlation ergodic. (10 Marks)

OR
10 a. Define 1i,''Gaussian randoh i process consider the random process

X(t; = AcoS(olot) + Bsin(cort) , where A and B are independent zero-mean Gaussian random

variables with equal v-ariabies of d. Find the mean and auto correlation function of this
process. r,lil 1. (10 Marks)

b. Given that the autoqorrelation function for a stationary ergodic process with no periodic
4

components is R*(t) =25+ ,.iJ. 
Find the mean value and variance of the

process {X(t)}. (lo Marks)
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