15MAT41

ourth Semester B.E. Degree Examiﬁa‘tion, Feb./Mar. 2022
Engineering Mathematics - IV

Time: 3 hrs. Max. Marks: 80

Note: 1. Answer any FIVE full questlons, choosing ONE full questwn from each module.
2. Use of statistical tables is permn‘ted

Module-1
1 a Findyatx=1.02 correct to four decimal places given dy = (xy — 1)dx and y =2 at x = 1 by
applying Taylor’s serles method upto third degree term (05 Marks)

b. Use modified Euler’s method to compute y(0.1) and y(0.2) given that 3—y= x+y,y0)=1
; X
taking h =0.1. ; (05 Marks)
Solve %zx—y2 with the following data y(0) = 0, y(0.2) = 0.02, y(0.4) = 0.0795,
£

50, will be treated as malpractice.

e

:

5

g

s ¥ y(0.6) =0:1762, find y at x = 0.8 by using Milne’s predictor-corrector method. (06 Marks)
5 2

28 OR

8% : o, dy

82 2 a Use fourth order Runge-Kutta method to find y at x = 0.1 given that a—.'r— 3e* +2y,y(0)=0
=.2 k ; X

2 % and h=0.1. ® e ¥ (05 Marks)
%g b. If :y =2e" -y, y(0) = 2, y(0. l) = 2.010, y(O 2) 2.040 and y(O 3) = 2.090, find y(0.4)
on g

g § correct to four declmal places b usmg ‘Adams-Bashforth method (05 Marks)
> y

B 8 c. Use Taylor’s series method to obtam a power series' in (x — 4) for the equation
ng 5x jy+y 2 0, xo = 4yo-—landuselttoﬁndyatx—41and42correcttofour
g g decimal places. - ) g (06 Marks)
g« / Y 5

ge Modulé-2

- : dzy , dy

S E 3 a  Given e -X EH-ZJ(y 1,y =1,y (0) 0 Evaluate y(0.1) using Runge-Kutta method
52 x

s of order 4 ; , (05 Marks)
g o

T‘éa?;’ b. Show that{ J (x) —cosx ‘= (05 Marks)
g & 2 ;

8 5 ¢. Derive Rodngue s formula’"

e P (x)=— d [(xz ;l)“] (06 Marks)
g 2|1 1 d n

P

g A OR

g 4 a. Obtain the series solutlon of Bessel’s differential equation

B Xy +xy' + (X -n)y=0 ' (05 Marks)
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2 .
Apply Milne’s method to solve —gw% = 1+?, given thefollowing table of initial values.
X

X
X 0 0.1 0.2 0.3

y 1 1.1103 | 12427 | 1399
y' i 1.2103 | 1.4427 | 1.699

Compute g'(O 4) numerically. (05 Marks)
Express x” + 2x2 — 4x + 5 in terms of Legendre polynomials {06 Marks)
dule-3
State and prove Cauchy-Riemann ions in Cartesian form (05 Marks)
. 2 2 i
Evaluate I SIm 7z -zf—cosnz re C is the circle, | z | =§ (05 Marks)
¢ (z-1)°(z-2) @2

1,i,—1 into w=0,1, .
(06Malks)

(05 Marlss)

(05 Marks)

electrostatic  field where

(06 Marks) .

1. (05 Marks)

follows a ncmnaf distribution with mean 70
of students whpse marks will be (i) less than 65 =
. (05 Malks) :

S X and y is as folloWs

(06 Marks)

‘s busy at an instant of time is a binomial variate with
probability 0.1 that a linelis,busy. If 10 lines are chosen at random, what is the probability
that (i) no line is busy (i1) all lines are busy (iii) atleast one line is busy (iv) atmost 2 lines
are busy. ; (05 Marks)

The probability t 2Fa'news reader commits 1o mistake in reading the news is ~1— . Find the
e’

probability that'on a particular news broadcast he commits (i) only 2 mistakes (ii) more than
3 mistakes (iii) atmost 3 mistakes. (05 Marks)
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A random variable X has the following probability function for various values of x.
x [0]112]3]4 /5] 6 7
p(x) |0 k| 2k |2k |3k ]| k" | 2k* | 7Tk*+k

(i} Find k (ii) Evaluate p(x < 6), p(x 2 6) and p

6) (06 Marks)

i) Critical region

(05 Marks)
the 12 patients resulted in the following change in
. 1, 5,0, 4. Can it be ¢ uded that the stimulus will
or 11 d.f= 2.201] ‘ (05 Marks)
yvector of the regular stochastic matrix.

Define the terms (i) Null hypothesis “(1); Alternative hypothes1s-
(iv) Significance level (v) Confidencé:limi
A certain stimulus administered to-¢ac
blood pressure. 5, 2, 8, -1, 3, 0y
increase the blood pressure? |
Find the unique fixed probabili

(06 Marks)

ide on the hypothesis that the
(05 Marks)

coin is uhblased [Gwen z value a ,
In an exit po]i enquiry it wﬁa}_g revealed that 600 vo

(06 Marks)
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