50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lincs on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 1SMAT41
Fourth Semester B.E. Degree Exammatlon, June/July 2023
Engineering Mathematlcs -1V

Time: 3 hrs. N r Max Marks: 80
Note: 1. Answer FIVE full questrons; ‘choosing ONE full questwh ﬁ'om each module.
2. Use of Statistical tab!es is permdted :
Module-l
1 Employ Taylor’s series method to obtain appmximatqj;a\l_uc ofyatx = 0.1 and 0.2 correct to
four significant figures if'y satisfies the equation %-*-_ﬁfy+3e" given that y = 0 when x =0
o
taking the four terms of the Taylor’s series expansion. (05 Marks)
Using Runge ‘— Kutta method of fourth-order, solve for y at x = 1.2 from
dy 2xy—g1ven xo=1,y0=0. (take h =0.2). (05 Marks)
dx x*+xe*
dy

Apply Mllne s predictor — con-ector formulae to compute. y(O 4), given == xy + y*and use
X

the corrector formula.

y 10000 11169 12?73 15049 &
, (06 Marks)

Solve thc followmg differential equatlon by Euler """ “modified method -d—y=x+'ﬂ,
X

y(0) =1l atx=0.2 withh=0, 0% ' (05 Marks)

Apply Runge — Kutta method of fourth order to ﬁnd an approximate value of y for x = 0.1, if

%}i—xahy ,given thaty =1, wherex—O(takeh 0.1). (05 Marks)

X
~Given that gl—x y?and y(0) = 1, y(O 1) = 09117, y(0.2) = 0.8494, y(0.3) = 0.8061 to
X

find y(0.4) by Adams — Bashforth method Use corrector formula twice. (06 Marks)
o Module-2

Usmg Runge — Kutta method of order four, solve y" =y + xy’, y(0) = 1, y'(0) = 0 to find

y(0.2). (05 Marks)

Express f{x) = x* +3x® — x> + 5x — 2 in terms of Legendre polynomials. (05 Marks)
: 2

Solve the Bessel’s differential equation : x? g—};+ X :_y +(x* —n?)y =0 leading to Bessel’s

X X

function of first kind only. ) (06 Marks)
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OR

dy

and the following table
dx

v
Apply Milne’s method to compute y(1.4) given that Zg—% =4x
AT edx

of initial values :

% {1 1.1 ¥ 1.3

y | 2 [221586. 24649 2.7514 g

y | 2 2.31“%L 2.6725 | 3.0657

- (05 Marks)

With usual notation, show that J ,Zf( ) 7 I : (05 Marks)
With usual notation, derive the
P, (x)= 2,, war [( ] (06 Marks)
Derive Cauchy e “ (05 Marks)

Evaluatef R dz, where c is the ci-"relf‘»ﬂ z | = 1 using Cauchy’s residue theorem.
%ﬁz+5 S
’'e A (05 Marks)
inear transfonnatlon @“ﬁi‘%h maps the pomtswx = 1, i, -1 onto the points
P (06 Marks)

(05 Marks)

(05 Marks)
tto the curves r = constant (20) and

(06 Marks)

(05 Marks)

7K 9K 11K | 13K

Find the : 1) the value of K_ A

ii) P(x > 5), P(3-< <X < 6)and P(x < 4). (05 Marks)
Find the joint dlStI’fblltiO]l of x and y, which are independent random variables with the
following respective distributions :

x L1 | 2 i [ 25 [38
fx))] 0.7 | 03 2w) | 03 | 05 | 02
Show tl:_‘a_naf’ ov (x,y)=0. . _ (06 Marks)
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OR
When a coin is tossed 4 times, find the probability of ge_ mg
i) Exactly one head
ii) Atmost 3 heads 4
iii) At least 2 heads. B (05 Marks)
The marks x obtained in mathematics by 1000 sﬁidents is normally dlstnbuted with mean
78% and S.D. 11%. Determine :
i) How many students got marks above 90%?

ii) What was the highest mark obtained by the lowest 10% of studenls‘? " (05 Marks)

'-‘:-ev:

Find : i) Marginal distributions f(x) anti g(y)
ii) E(x) and E(y)
ii1) cov(x, y) for the followmg Jomt distribution.
y -4

Module-5
Ten individuals are chosen at random from a population-and their heights in inches are
found to be 63, 63, 66, 67, 68, 69, 70,71, 71. Test the hyﬁﬁthesm that the mean height of the
universe is 66 inches. (tg s = 2. 26‘2 for9 d.f. ). g% % (05 Marks)
The number of accidents per day (x) as recorded mﬁ%ﬁh industry over: penod of 400 days
is given below. Test the goodness of fit in rcspectw Poisson dlstnbutlon ‘of fit to the given

data (10_05 =9.49 for 4d. f)

(06 Marks)

f | 173 § ]68 37118 ] 3 )

(05 Marks)
Three boys A, B C are throwmg ball to each other. A always throws the ball to B and B
always throws the ball to C, Cis just as likely to throw the B as to A. if C was the first
person of throw the ball. Fmd the prob abilities that' aﬁer three throws :
i) A has the ball B,
i1) B has the ball Sy
iii) C has the ball. R’ P (06 Marks)

OR"
A coin is tossed 1000 times and it tums up head 540 times. Decide on the hypothesis that the
coin is unbiased. (05 Marks)
Find the unique probability vector for the regular stochastic matrix :

0 1 0

= % }/2 % : (05 Marks)
%K

A student’s study habits are as follows :
If he studies-one night, he is 60% sure not to study the next night ; on the other hard if he
does not study one night, he is 80% sure to study the next night. In the long run how often
does he study? . (06 Marks)
% % ¥ ¥k %k
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