06MAT41

Fourth Semester B.E. Degree Examination, June / J uly 08

' Engmeermg Mathematics - IV
Tlme 3 hrs .' - - Maﬁ( Marks:lOO
. _ . Note: Answer any FI VE full questions,

- choosing at least two from each part.

PART - A . o
h a. Soh{e % = x* y — 1 Wlth y(O) = 1 using Taylor’s series m_éthad and find y(0.1). Consider
- up to fourth degree terms. - o ' - (06 Marks)
b. Use Rurge — Kutta 4™ order method to solve ji' _ f ;: W1th y(O) ---1 and find y for
~ x=0.2and 0.4. Takeh =02, - ' - - o (07 Marks)
c. Given o - __
' ddi’ =Xy +y~, y(0) =1, y(0. 1)=1. 1169, y(0.2)=1.2773,y(0.3) = 1 5049, find v(0. 4)accurate
: up to 3 decm‘ial places using Mllne s predictor — corrector method. - (07 Marks)
- a. If f(z) U + 10 is analytic, show that [_ﬁff(zﬂz [__]f z)] — If’(z] _ (06 Marks)

b. Show that u =e**(x cos 2y —~ysin2y) is harmonic. Find the analytlc function f{z) =u +i v,

(07 Marks)
c. Find the b}lmear transformatlon that maps Z; =i, Zz =1, 7Z; = -1 0nt0 the points W, = 1,

W, = 0, W; = respectively. Also find the image of IZH In w——-plane under this

transformation. - - (07 Marks)
3 a If f(z) u+1vis an analytic function and £ (2) is mntinuous at eabh pomnt with in and on a

closed curve C then show that f f(z)dz=0. , ' (06 Marks)
| 1 , _
b. Ex and f — %7  _ina Laurent’s series valid for
pand fle)= (2+2)z+3) g o
i) ]z; > 3 i)2<z]<3. - (07 Marks)
2 2 ' - -
€. Evaluyate IMF’ nz dz where C is the circle ]z[ =3, - (07 Marks)
2 . -
(z-1)*(z-2)
4 a. Obtaina serles solut:on for the dlfferentlal equation : y"—xy'+y =0 (06 Marks)
b. Prove the Rodrl gue’s femlulaP (x) L d [(Xz__ I)n] | _ (07 Marks)
' 2" |n dx™ - .

- ¢. Expressx’ +2x*— x = 3 in terms of Legendre polynomials. _ _ (07 Marks)
S a (06 Marks)
b X on y and line of regression of y
- (07 Marks)

L
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C. Three machines a, b, ¢ produce respectively 50%, 30% and 20% of the items in a factory.
‘The percentage of defective outputs of these machines are 3, 4 and 5 respectlvely An item

selected at random is found to be defectlve Find the probability that it is from machine A
“ ' (07 Marks)
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The probability that an individual suffers a bad reaction frem an 1nject10n 1S O 001. Find

“the probability that out of 2000 individuals, more than 2 will get a bad reaction. (06 Marks)

The sale per day in a shop is exponentially distributed with average sale amounting to

‘Rs. 100 and net profit is 8%. Find the probability that the net profit exeeeds Rs. 30 on a

day. . - (07 Marks)
The life of an eleetnc bulb 1S nermally dlstrlbuted W1th average life of 2000 hours and
standard deviation of 60 hours. Out of 2500 such bulbs, find the number of bulbs that are

likely to last between 1900 and 2100 hours. Given P[0 < z< 1. 67]=0.4525. (07 Marks)

The Weightslof 1500 ball bearings are normally distributed with a mean of 635 gms and

standard deviation of 1.36 gms. If 300 samples of size 36 each are drawn from this

population, find the expected mean and standard deviation of the sampllng distribution of

means, if sampling is done

1) With replacement ii) What out replacement ‘When samplmg is done with replacement
~ how many samples will have their mean, greater than 635 5 gms. QGiven

P[0 <z <2.203] = 0.4861. o . o (06 Marks)
Eleven students were given a test in statistics. They were prowded addltmnal coaching and

- then a second test of equal difficulty was held at the end ef coachmg Marks scored by

them in the two tests are given belew
- [Test=1 17
[Test—2_

Do the marks give ewdence that ‘the studeats have beneﬁted by extra ceaehm g? Given

tg"{)?) is 2. 228 Test the hypethes1s at 5% level ef mgmﬁeaace - (07 Marks)
. Fita PDISSGH dzstnbutlen to the followmg data and test fer its goedness of fit at 5% level of
- 51g111ﬁcance | - -

The _]OIIIt probablhty d1str1but10n for two random variables X and Y iS as gwen belew

0 1
'- -

', Find the marginal dlStI'lethIlS of X Y. Also ﬁnd the covariance of X and Y. (06 Marks)
. Find the fixed probability vector of the regular stochastic matrix |

0'1 0l

. P=|0 1. o . ., o . ' - (07 Marks)

s }/ 0

. Three boys A, B and C are thmwmg a ball to each ether A always throws the ball to B and

B always throws the ball to C. But C is just as likely to throw the ball to Basto A. If C

~ was the first person to throw the ball, find the probabilities that

i) A has the ball ii) B has the ball iii) C has the ball, for the fourth throw. (07 Marks)
**a*a
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