fimportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN. . 17TMAT41
- _<Fourth Semester B.E. Degree Examination, June/July 2023
Engineering Mathematics - IV
Time: 3 hrs. b “Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
‘ ‘Module-1
1 Find the value of y at x =0,1 and 0.2 from :(111 = X il 1 y(O) = 1 upto third degree term by
X

“Obtain the solution of the equation :

using Taylor’s series mbthod. (06 Marks)
! 95 _F-R cwy=1a
dx y+x’

(07 Marks)

Solve th 1wfferent1al equation

gl =x<y? at x = 0.8 by using Adam — Bashforth method,
; X;
given that y(O) =0, y(0.2) = 0. 02, y(() 4) = 0.0795 andmy(O 6) = 0.1762. Apply corrector

twice. (07 Marks)

OR
ofz —2y+3e ,y(O) Oatthepomtsx 0.1 and x=0.2 by
X

Find the approximate sol

W
E i,

using Taylor’s series method. . (06 Marks)

2N\
Using Runge — Kutta method of fourth order solve %X = y2 — with y(0) =1 at x=0.2 by
i X y +x°

taking h =0 2 (07 Marks)

Ify = Zc ~,y(0) =2, y(0.1)=2.010, y(0.2) = 2.040 and y(0.3) = 2.090, find y(0.4) using
Milne’s predictor — corrector formula. Apply corrector formula twice. (07 Marks)

C Module-2

2E~y—-4x +ﬂby computing the values of the
dx? dx
dependent vanable correspondmg to the value x = 1.4 of the independent variable by

applying Milne’s method usmg the following data :

Xy 1 Lt 1.2 13
y 2 | 22156 | 24649 | 2.7514
y' 2 | 23178 | 26725 | 30657

(07 Marks)
Po(x) + bP(x) + cPy(x) + dP3(x), find a, b, ¢, d. (07 Marks)

Ifx3 +2x* - 4X'+«~;,«
iy 1
If o and P are.two distinct roots of Jo(x) = 0, then prove that Ix J,(ox)J, (Bx)dx =0if o= .
0

(06 Marks)
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; y
differential equation 3—):—;-:){%}:) -y and the initial conditions y(O) 1, y'(0) = 0,
¥ X

h=0.2. 3 (07 Marks)

Prove the Rodrigues’ formula : 2 -D" . & (07 Marks)

Prove that J y x)= (06 Marks)
Module—3
Derive Cauchy Rlemann equations in polar form. (07 Marks)
i i 4 2 .
By usmg Cauchy’s Residue theorem evaluate the integral j ———~—22———— dz where C is the
Ay a(z-D)%(z+2)
circle | z|= % | (07 Marks)
Find the bilinear transformation which maps z = —I;fi, 1 into w = 1, i,-1, respectively.
2 - (06 Marks)
(07 Marks)
(07 Marks)
(06 Marks)
Module-4
Derive the expressions for mean and varlance of binomial distribution. (07 Marks)

The mean certam school is 50kgs and the standard deviation is
6kgs. Assummg that the welghts are normally distributed, find the expected number of
students weighing :

i) between 40 and 50kgs.
i1) more than 60kgs, give

at A(1.6667)=0.4525. (07 Marks)

Alpha particles are emitted by a radioactive source at an average rate of 5 in a 20 minutes
interval. Using Poisson distribution, find the probability that there will be :

i) Exactly two emissions

ii) At least two emissions, in a randomly chosen 20 minutes interval. (06 Marks)

2 of4




17MAT41

OR g
The probability density function P(x) of a variate-X is given by the following table :

Px) | 0.1

2K | 03

Determine the value of K and find the mean, variance and standard deviation. Also find
P(-1<x<2). (07 Marks)
In a certain town the duratlon of a shower is exponentially distributed with mean equal to
5 minutes. What is the p obablhty that a shower will last for :

1) Less than 10 minut
1) 10 mmutes or more?

07 Marks)

(06 Marks)

(06 Marks)
««%for their length of life and the following results are obtained

Test whether?‘fm}"lere is a significant difference in two means. (Given tggs = 2.101 for 18 df).

(07 Marks)
Find the fixed probability:wvector of the regular stochastic matrix :

(07 Marks)
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Define :

i) Null hypothesis

ii) Significance level

iii) Type I and Type Il errors.

The number of accidents per day (x).0

! ¥y (06 Marks)
period of 400 days is given below. Test Poisson
s =9.49 for 4d.f).

X O 1 2 3 5
£ ] 1737 168 | 37 | 18|73 1
e % L (07 Marks)
A student’s study habits are as follows. If he studies one night, he is 70% sure not to study
the next night. On the other hand, if he does not study one night, he is 60% sure not to study
the long run, how often does he study? (07 Marks)
N g

i
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