5 Marks}

.

Time: 3 hrs.]
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Fourth Sé;meéter B.E. Dégree Examination, July/August 2002

Electrical Engineering
Engineering Mathematics - IV
[Max.Marks : 100

Note: i) Answer any FIVE full questions.
ii) Usage of statistical Tables allowed.

1. (a) With usual notations, prove that

Indn(z) = 2{In-a(2) + In+1(2)]

(b) If b > a, prove that f;o Cos az Jo(bz)dz = \/gf:l_'i
~a

(¢) Prove that J(%(:n) + 2{112(3:) + ng(m) + Jg(m) +..3=1 (6+7+7=20 Marks)

2n(2n-+1)

1
. (a) Show that [ «° Pra(2)Pr—1(2)de = gp—TipnsnEn+3)

(b) Prove that (1 —z?)Pp(e) = (n+ 1){zPn(e) — Pnsi(z)}

{c) Prove that Pp(z)= L f(;r - df {7 +6+7=20 Marks)
' ™ [tV z2—1C0sb)

. () The first four moments of a frequency distribution about the point 5 are 2, 20,

40 and 50. Find =, g2, 13, ,LL.;&,BQ.
(b} Find the first four moments about the mean for the following data.
X 12 14 18 18 20 22
f 1 4 6 10 7 2

(¢) Show that the coefficient of Kurtosis is greater than 1. (1+7+6=20 Marks)

. (a) Fit a curve of the form y = ab® for the following data.

X 1 2 3 4 5 6 7. 8
y 1 1.2 1.8 2.5 3.6 4.7 6.6 9.1

(b} If the tangent of the angle between the lines of regression of y on & xonyis
0.6 and the standard deviation of y is twice the standard deviation of x, find

the coefficient of correlation.
(¢) Find the coefficient & correlation for the following data.

X 6 5 8 8 7 6 10 4 9 7

gy & 7 7 1 5 & 10 6 8 6
(7+6+7=20 Marks)

. (a) A pair of dice is thrown. If it is known that one die shows a 4, what is the

probability that
a) the other die shows a 57
b) the total of both dice is greater than 7.

(b) A real estate man has 8 master keys to open several new homés. Only one
master key will open any given house. If 40% of these homes are usually left

Contd.... 2
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. unlocked, what is the probability that the real estate agent can get into a
spemﬁc home if he selects 3 keys, at random? _ , _

(c) Six coins are tossed I“md the probablhty of gettlng
i) exactly 3 heads.

ii) at least 3 heads.
iil) at least one head. (6+7+7 Marks)

6. (a) Two random variables have the joint density given by

' ke’ +?), 0<e<21<y<4
(=) { 0 elsewhere.

Find Pz +y > 4).

(b) A random variable x has a mean g = 10, variance ¢? = 4 and an unknown
probability distribution. Find the constant C such that P{| x —10 {> ¢) < 0.04

(c) If x is a continuous random variable, having p.d.f defined by

_ ] 2e7%% x>0
flz) = {0, elsewhere,

find P{| x |<1/0.5 <z < 1.7} (7+64+7=20 Marks)

7. (a) Find the mean and variance of Gamma distribution.

(b) The daily consumption of milk in a town, in excess of 30,000 litres follows
Gamma distribution with & = 2 and # = 106,000. The town has a daily stock
of 40,000 litres. Find the probability that the stock will be adequate on a given

day.

(© If f(x) = exp{ = (_a:__g_l_ ,—00 < z < oo. find the mean and the

f o7 o
standard deviation of the random variable X. (7+6+7=20 Marks)

8. (a) Explain the classification of optimization problems.

T L

(b) Find all the basic solutions to the problem
Max Z = 21 + 3z9 + 323 l
Subject to z1 2z 373 = 4,
221+ 32y + 503 =7
and z1,29,23 = 0

Which of these solutions are
a) Basic feasible.
b} Optimal basic feasible.

(¢) Solve the following linear programming problem using simplex method.
MazZ = 3z + 22y
T1+229 <6
221 + 2y < 8
—zy -ty <1
' £y <2
o ) 2 0

{(6+7+7=20 Marks)

K % ok
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Engineering Mathematics - IV
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Note: Answer any FIVE full que_stioﬁé. o

1. (a) Find the solution of the Bessel’s differential equation z2y" oy +(22 -y y=0
in the form y = AJn{(z) + BJ_n(z) (7 Marks)

Time: 3 hrs.] . [Max Marks : 100

(b) Prove that & {z~"Jn()} e In(@) (@ Marke)

(¢) If « and @ are the distinct roots of Jn(z) =0, piove that

fmJn(am)Jn(ﬂa:)d:c = 0. _ . o . (7 Marks)
o

"9, (a) Establish Rodrigue’s formula
Pa(e) = g (@ -1 ” (7 Marks)

' +1 0, ifm ;?:n S
(b) Prove that —f1 Pm(:c)Pn(m)dT'c = { ;g+ ifm=n (6 Marks)

(¢) Express zt— 243 + 322 -4z +5 in tefms of Legendre -poiynomi'al; (7 Marks)
3. (a) Use the graphical method to rminimize z = 5% + 47 ; subject to the conditions
m+2y_>_10;m+y28;2:c+y212 e S
z>0;y>0 o (7 Marks)
(b) By graphical method maximize ' ‘
z = 3z + 4y ; subject 10 constraints .. . _ :
2z 4y < 405 2z + by < 180; z>0,y>9 ' (6 Marks)
(¢) Solve the following L.P. problem, by simplex method '
Maximizez = 2 + 3¥ o o
Subject to 2 + 2y <10 ' (7 Marks)
0<e<50<y<d -

b

4. (a) Define the following terms
i) Slack and surplus variables
i) Optimal solution
iii) Degeneracy in simplex method (8 Marks)
(b) Solve the following L.P.Problems by simplex method
Minimize Z = 1 — 3z + 223
Subject to constraints
3z, — g + 203 < T
_2zy + 4y <12
~4zq +3x2 + 8x3 < 10
4 _ 220,89 >0,232 0 (12 Marks)

Contd.... 2
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2
5. (a) Show that the variance of first n-natural numbers is l,,_l. {6 Marks)

(b) Calculate the median, lower and upper quartiles for the following distribution.

Class 5-10 [ 10-15 | 15-20° | 20-25 | 25-30 | 30-35 | 35-40 | 40-45
Frequency | 5 | .6 | 15 | 10 .| 5 4 2 2

; (7T Maxks)
{e) The 1tem of an observation are in A.P. a, a+d, a+2d, a+2nd. Find mean
deviation from their mean. (7 Marks)
6. (a) If the event A and B are independent then show that P(AUB) = P(4)+ P(B).
{6 Marks)

(b) A pair of dice is tossed twice. Find the probability of scoring 7 points
i) Once ii) at least once (7 Marks)

(¢) There are three true coins and one false coin with head on both sides. A coin
is chosen at random and tossed four times. If head occurs all the four times,
what is the probability that the false coin has been chosen and used?(7 Marks)

7. (a) Find the mean and variance of the probablhty dlstrlbutlon by the following

table .
@ 1 2 3 4 5
P(z;) 0.2 0.35 0.25 0.15 0.05

(6 Marks)
(b) The probability that a pen manufactured by a company will be defective is
1/10. If 12 such pens are manufactured, find the probablhty that
1)  exactly two will be defective :
ii) at least two will be defective
iti) none will be defective. (7 Marks)

(c) Find the expectation of the function ¢(z) = re~® in a poisson distribution.
(7 Marks)

8. (a) Define a stochastic process and classify the Various types of stochastic process.
: : {6 Marks)

(b) If Y and Z are two independent random variables with zero mean and equal
standard deviation o, find the mean and auto correlation of the process

{z(¢)} where z(t) =y + tz (7 Marks) -
(¢) Find the power spectrum of the random telegraph signal whose
ACF is (R)(r) = e M A >0 (7 Marks}

desfe e Rk
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Fourth Semester B.E Degree Examination, January/February 2004

Electrical & Electronics
| Engineering Mathematics - IV
Time: 3 hrs.] ' [Max.Marks : 100

Note: (i) Answer any FIVE full questions.
(ii) All questions carry equal_marks.

1. @ Prove that Jy () = 2z sin T (7 Marks)
(b) Express Js(2) in terms of Jg(:h) and Jy(z) S (7 Marks)
(¢) Prove that [ I#)de = C - Toe) - & Ji(z) (6 Marks)

2. (a) Prove that Pu(z) = mrem gﬁ (a2 -1 o  (7Marks)
(b) Prove that (n+ 1) Ppyi(®) = z(2n + 1) Pa(z) - nPp_1(2) (7 Marks)

(c) Express f(:c) =zt + 3z _2? + 5% — 9 in terms of Legendi'e polynomial.
' : R ST (6 Marks)

‘8. (a) Calculate the first four moments about the point a = 4 for the following
distribution. o
‘x 0 1 2 s 4 5 6 7 8
£ 1 8 28 56 70 - 56 28 8 1
Hence determine the first four moments. (7 Marks)

(b) The fFirst three moments of a dJistribution about the value 3 are 2, 10, —30.

Show that the moments about =( are 5,31,141. Find the mean and variance.
: : c (7 Marks)

(¢) Compute the pearson’s Measure of skewness for the following distribution

Mid value ) : 5 10 15 20 925 30 35 40

£: 2 108 580 175 g0 32 18 5
: ’ : (6 Marks)

4. (a) The two regression equations of the variables x and y are z — 19.13 - 0.8Ty
and y = 11.64 — 0.50. Find '
i) mean of 's
i) mean of y's
iji) the correlation coefficient between = and y (7 Marks)

(b) If the coefficient of correlation between two variables T and y is 0.5 and the
scute angle between their lines of regression is tan™" (2). Show that oz = loy
{7 Marks)

(¢) By the method of least squares fit a straight line to the following data:

x 1 92 34 5
y: 14 1395 2

B Estimate the value of y when & = 3.5 (6 Marks)

Contd.... 2
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5.

(a) State and prove Baye’s theorem. (7 Marks)

(b) A pair of dice is tossed twice. Find the probability of scoring 7 points

i) ‘once ii) atleast once  iii) twice . (7 Marks)

(e) The probabibility density function of a variate X is '_
X: 01 2 3 4 5 ¢
PX): K 3K 5K 7K 9K 11K 13K
) Find P(X < 4), P(X >5), P3 < X <6)
i) What will be the minimum value of K so that P(X <2) > 3?7 (6Marke)

(a) Find the moment generating function of the exponential distribution

z) = Lle _cm, 0 < & < o, ¢ > 0. Hehce find its mean and standard
/T C :
deviation. _ (7 Marks)

(b) The probability function P(z) of a cont:inuous_ random variable is given by
P(z) = gy e"lml, —00 < 2 < oo
Prove that yy = 1. Find the mean and variance of the distribution. (7 Marks)

(¢} Define probébility density function and cumulative distribution fanction.
(6 Marks)

(a) Obtain the mean and variance of binomial distribution. : (7 Marks)

(b) In sampling a large number of parts manufactured by a machine, the meén

number of defectives in a sample of 20 is 2. Out of 1000 such samples, how
many would be expected to contain atleast;_ 3 de_fective parts. (7 Marks)

(c) Fit a Poisson distribution to the set of observations.

x 0 1 -2 '3 4

f 122 60 15 2 1
(6 Marks)

(a) Define the terms: feasible solution, basic feasible solution, optimal solution

and slack variables. . : (7 Marks) .

(b) Use the simplex method to maximize % = 2z + 4y subject to the constraints
3z +y < 22, 20 +3y<24, z>0,y>0 . - (7 Marks)

(c) Use the graphical method to minimize z = 5z + 4y subject to the constraints:

z+2y>10, z4y>8, 22+y>12, z>0,9>0 (6 Marks)

HE ok odesk
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Fourth Semester B.E. De_g-ree Exémination, .JanuafylFebruary 2004
Chemical Engineering_ ' o
Engineering Mathematics - IV
Time: 3 hrs.] : [Max.Marks : 100

Note: I1.Answer any FIVE questions.
2.All questions carry equal marks.

1. (a) Fit a curve of the form y = ab® for the following data

x. 1 2 8 4 5 6 7 8

y: 10 1.2 18 25 36 4.7 66 9.1
(7 Marks)

(b) If z = azx + by and r is the correlation coefficient between z and y, show that

o2 - (@202 + bza'g)

(6 Marks)
2aboy oy

F—

(¢) Obtain the lines of regression and hence find.the coefficient of correlation for
the following data. '

x 134 25 8 9 10 18 15
- 8 6108 12 16 16 10 32 32

(7 Marks)
2. (a) Define i) Event
ii) Mutually exclusive events
iii) Independent events * ' (6 Marks) .

(b) If A and B are independent events, prove that A and B are also independent
events. o - (7 Marks)

{c) The probability of (_:onducting an examination on fime is 0.95, if there is no
strike by students and 0.25 if there is a strike. If the probability that there

will be a strike is 0.65, find the probability of holding the examination on fime.
- 7 . . : (7 Marks)

3. (a) A fair coin is tossed three times. Let X denote the number of heads showing
up. Find the distribution of X. Also find its mean and variance. (7 Marks)

(b) Find the mean and standard deviations of the binomial distribution. (7Marks)

(¢) I¥X and Y are discrete random variables on a sample space S, prove that

COV(X,Y)=E[XY] - pe piy (6 Marks)
4. (a) Show that @™Jn(z) is a solution of the differential equation
ey’ + (1 -2n)y +2zy=0 _ (6 Marks)
(b) Prove that zJ!,(2) = 2Jp—1(z) — nJn(z) | (7 Marks)

Contd.... 2
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(¢) Ifnisan integer, prove that

Infz) =1 J;;rco.s(wsinﬂw nd)dg . (7 Marks)
5. (a) Express flz) =zt 323 _ 52 +52 — 2 in terms of Legendre polynomials.
. {7 Marks)
(b) Show that o : :
14-¢
* T = 14 [Pa(e) + Pa ()]t
(1 =2zt 4 12)2 n=0

. ' ‘ (7 Marks)

(o) By using Rodrigue’s formula, prove the recurrence relétion_ _
P(z) = zF,_ (z)+ nPy_i(z) . . (6 Marks)

x + 21122 < 40,
3z + 2> 30,
4z, 4 3zq > 60,
Ty 2> 07"”2 20

2z +y < 40, _ _ _
2z + 5y < 180, _ 7 , (9 Marks)
z20,y>0

{c) Define the artificial variableg and slack variables. (4 Marks)

7. (a) Use the simplex method to maximise P = 60z - 50y subject to the constraints
4z + 2y < 80, '

3z 4 2y < 60, ¥ oo (10 Marks)

z20,y>0

(b) Minimize » = 92, + 3y subject to the constraints

at lies between 5 and 6, correct to four decimal places. (7 Marks)

(¢) Show that the convergence in the Newton-Raphson’s method is quadratil.
_ _ (6 Marks)

Ak ook gk
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Fourth Semester B.E'.‘ =I)“egree Examination, January/February 2004
EC/TENT/BM/ML
Engineering Mathematics - IV

Time: 3 hrs.] : [Max.Marks : 100

Note: -1.Answer any FIVE full questions.
-~ 2.All questions carry EQUAL marks.

1. (a) I « is a root of Jn(ai) =0, prove that -
[ a[Tn(ea)2de = a? (J! (aa)Y? (6 Maxks)
(b) Prove that
D 2ndn(2) = elaia(e) + Jan(@l |
i) zJh(z) = ntn(z) - zdp1(2) (7 Marks)
(¢) Starting from Jacobi’s series, prove that
In(z) =% f: cos(xsind — n8)db
hence deduce that

Jolz) = % f;r cos{zsind)dd | | (7 Marks)
2. (a) Prove that f—-—i—l P%(a:)d:c = fnl-{-"f ’ (6 Marks)

.'(b) Prove that _ o ' -
) (2n+1)zPa(z) = (n+1) Poqa(=) + nPp_1(z)

ii) :r:PT'L(.:c) — P! _,(z) =nPn(z) o : (7 Marks)
() Ifv = (22 - 1)”,'prove that vy, = DMv satisfies the Legendre’s differential

equation. Hence deduce the Rodrigue’s formula for Pn(z) (7 Marks)

3. (a) Define i) Feasible solution
' ii) Optimal solution
ii{) Slack and surplus variables ' ' (6 Marks)
(b) Maximize z = & -+ 1.5Y given ¢ > 0, y > 0 subject to the constraints _
e+ 2y <160, 3z +2y < 240 by graphical method, (7 Marks)
" (c¢) Solve the following linear programming problem graphically: -
Minimize z = 20z + 10y, subject to ' '
z -+ 2y < 40, '
3z +y 230,
Az + 3y > 60,
z>0,y2>0

(7 Marks)

4. (a) Explain degeneracy in Simplex méthod. ‘ . (§Marks)

‘(b) Use the simplex method to maximize z = 3z + 4y subject to the constraints:
2¢ +y <40, ' - ' '
2z + 5y < 180, - ' (7 Marks)
z>0,y>0 | |
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USN nE
Fourth Semester B.E. Degree Examination, -_Jahiléi'ylFebruary 2004

(Civil, Transportation, Environmental and Ceramics)
Engineering Mathematics - IV

Time: 3 hrs.] [Max.Marks : 100

Note: 1) Answer any FIVE full questions.
' 2) All questions carry equal marks.
3)Statistical tables are allowed.

1. ('a) Obtain Jp(z) as a series solution of the Bessel’s dlfferentlal equatmn
22y + ay' + (2 —nl)y = 0
(b) Express Js(:n) in terms of Jo(z) and Jl(a:)
(c) Prove that .
D Ll n(@)] = " nos(2) |
i) J_p(a) *"( ) da(z) N a6 Marks)

2. (a) EXpréss f(z) =2* +32% — 2% + 5z - 2 in terms ‘of Legendre polynomials:"

(b) Prove that [} Prm(z).Pu(e)de = 0 if m # 7
_ (c) 1) Prove that Rodngue s formula
 Pule) = gy do(a? - 1)

28l dg®

ii) Find the value of Pp(0). = S L «(7#7+6 Marks)

3. (a) Using graphical methbd,' solve the followihg linear programming problem,
Maximize z = 21 — 32y
Subject to the constraints
3z, + 4z, >19
2wy —z9 <9
2eq + ®gy <15 -
and z; — 29 >3
_ . where zy > 0,25 >0
(B) Solve the following LP.P by Simplex method
Maximize z = 3¢ + 4y '
Subject to the constraints
2e4+y < 40
2z + 5y < 180
wherez >0, y>0

Contd.... 2
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(¢) Define the following with illustrations.

- 1) Objective function ii) Feasible solution
iii) Optimisation iv) Slack and surplus variables
i (7+7+6 Marks)

4. (a) Show that the Euler’s equation
L5 =0
can be put in the following forms.

D oLl -vgh-g=0

8f _ 8%f )y %f w 2 _ g

Dy wmy Yoy TV 7

12 '
(b) Find the curve on which the functional f {(y') + 12zy]dz with y(0) = 0 and
y(1) = 1 can be extremized.

_ , 2
(¢) Find the extremal of the functional fff’(yz +y" + 2ye*)de (7+7+6 Marks)

5. (a) Calculate mean deviation about the mean for the following distribution.

X 1| 3-4.9/5-6.9/7-8.9/9-10.9| 11-12.9| 13-14.9| 15-16.5
| 5 8 30 32 45 24 6

(b} The first three moments of a distribution abouf the value 2 of the variable are
1, 16 and -40. Show that the mean = 3, the variance = 15 and p3 = 36

(c) Compute the quartile coefficient and skewness for the following distribution.

x: | 1-101 11-20] 21-30{ 31-40| 41-50 | 51-6(
18 16 26| 31| 16| 8

{7+7+6 Marks)

6. (a) Fit a straightliney =a+ bz to the following data by the method least squares.

x:| 100| 120| 140] 160| 180 20(
v:| 45| 55| 60] 70| 80| 85

(b) If §is the angle between the two regression lines show that tanf = (15} —r? W= Tz Ty 5)-
' ‘ o‘w + of

Explain the significance when 7 = 0 and p==1.

(¢) Compute the correlation coefficient and equations of the lines of regression for
the data

{7 + 7 + 6 Marks)

Contd.... 3
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7. (a) State and prdve the multiplication law
(b) Fit a binorhial distribution for the following distribution.

| xx 01 2 3 4 5

£ 2 14 20 34 22 8

of probability.

(©) If A and B are two events having P(4) = 3, P(B)= }, P(AnB) = ¢
Then compute '
i) P(A/B) i) P(B/A) |
i) P(A/B)iv) P(B/A)
- {7+7+6 Marks)

8. '(a) A set of five similar coiné is tossed 320 times and the fesult ig

No. of heads: 0 1 2 3 4 5
Frequency: 6 27 72 112 71 32

Calculate the value of x?

(b) A coin is tossed 144 times and a person gets 80 heads. Discuss whether the

coin may be an unbiased one.

(¢c) Define the following terms.
i) Sampling distribution
it} Level of significance
iii) Confidence limits.

{7+'7+6 Marks)
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Fourth Semester B.E. Degree Examination, J anuary/February 2004

(MEIAUIMIIIPIIMIMA)
Engineering Mathematics - IV
Time: 3 hrs.] . [Max.Marks : 100

Note: I Answer any FIVE ﬁzli questions.-
2. All questions carry equal marks. _ '
3. Graph sheets and statistical tables are allowed.

1. (a) Obtain Jn(z) as a series solution of the differential equation

22y + eyt + (2% - nty=0forz#0 _ (8 Marks)
(b) Show that zJ},(z) = nIn{z) - 2Jpa1(2) - (6 Marks)
(¢) Tf o and B are two distinct roots of Jn(az) =0 _ |
show that fol zJn(az)In(Bz)de =0 S (6 Marks)
9. (a) State and prove the Rodrigues formula for Pn(x) o . . (7 Marks)
i e T e
(e) Show that (2n + 1)z Pnz) - (n+ I)Pm_'l(m) + nPn__.l(a:) | (6 Marks) -

3. (a) Find the first four centi'al moments of the following through the raw moments
caleulated about an assumed mean 67. :

Class: 60-62 63 - 65 -~ 66-68 69- 71 T2-T4
f: 5 18 42 27 - 8
' (7 Marks)

(b) Find a gecond degree polynomial of the form y =a-+bz+ cx? that fits to the
following data . ‘

< 0 1 2 3, 4

y 1 18 13 25 63

: (7 Marks)

" (¢) Find the correlation coefficient and the regression lines for the following data

x 1 -2 3 4 5
y 2 5 3 8 7

: o (6 Marks)
4. (a) A problem in mechanics is given to four students A, B, C and D; Whoser

~ probabilities of solving itare 1, &, ; and 1 respectively. What is the probability
that the problem will be solved? _ : (6 Marks)

®) In a b.oits f'é.ct;ory,' three machines ‘A,.B,'-C produce .-25%5 35% and 40% of the
total production. Of their product 5%, A% and 2% are likely to be defective. If

a bolt is drawn at random and is found to be defective, what is the probability
that it was produced by machine ‘B’ : (7 Marks)

() In a certain factory turning out-razor blades, there is a small chance of .
0.002 for any blade to pe defective. The blades are supplied in packets of - -

Contd.... 2-
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. 10. Use Poisson distribution to calculate the approximate number of packets
containing no defecctives, one defective and two defective blades respectively
ina consignment of 10,000 packets. (7 Marks)

5. (a) The probability density function of a variate X is

X 0 1 2 3. 4 5. 6
PX) k 3k Bk Tk 9%k 11k 13k

Find P[X < 4], P[X > 5], P[3 < X < 6] . (6 Marks)

(b) Find the constant k such that f(z) x[sz 0<2<3 {3 a probability density

(e)

i 0 otherwise
function. Also compute

D Pl <z<?

i) P(X <1)

i) PIX >1]

iv)  Mean

v) Variance - ' ) (7 Marks)

In a test on 2000 electric bulbs, it was found that the life of a particular make
was normally distributed with an average life of 2040 hours and standard
deviation of 60 hours. Estimate the number of bulbs likely to burn for

i) More than 2150 hours

.. ii) Less than 1950 hours .

1ii) More than 1920 but less than 2160 hours, given

P[0 < 2z < 1.83]=0.4664; '

P[0 < z < 1.33} =0.4082 and _

Pl0 < 2<2]=0.4772 _ (7 Marks)

6. (&) Explain the following terms:

iy Typel and Type II errors
ii) - Null hypothesis

iii) confidence limits - o (6 Marks)

(b) A set of similar coins is tossed 320 times ar_ld the observations are:

(c)

No. of Heads: 0 1 2 3 4 5

Frequency: 6 97 T2 112 71 32
Test the hypothesis that the data follows a binomial distribution. For 5 degrees
of freedom, we have X%.oaa =11.07 _ © - . (7 Marks)

Find 95% confidence limits for the population mean given the following fre-

" quency distribution as a sample are

x ‘2 4 8 8 10
f 1 4 6 4 1
(7 Marks)

-VAs'suI_ne- the confidence coefficient to be 2.13.
' ‘ Contd.... 3
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The nine items of a sample have the following values: |

45, 47, 50 , 52, 48, 47, 49, 53, 51

- Does the mean of these differ s1gn1ﬁcantly from the assumed mean of 47.5.
- Given #y g5 = 2 31 for 8. degrees of freedom ‘ ‘ (7 Marks)

(b)
(e}

Flnd the mean time to fa1lure for a ‘Weibull dlstnbutmn (7 Marks)

Explain the terms:
1)  Reliability

- i1} Failure density

8. (a)

(b

tC)

iii) Exponential Failure law -
iv} Meantime to failure ' : (6 Marks)

Solve the followmg LPP using graphlcal method
Maximise z = 5g + 3y subjected to the constraints

4z + 5y < ‘1000
Sz + 2y < 1000;
3z i 83 < 12005 (7 Marks)
>0y >0
Explain the terms:
1} Slack variables and surplus vanables ‘
ii)  Multiple optimal solutions _
i) unbounded solution _ ' o B (6 Marks)
Use the simplex method to
. Maximise z = 4z, + 3z, + 6z,
Subjected to 22, + 3zy + 22, < 440;
dzy + 3z3 < 470;

Mark
2wy + 5z, < 430; (7 Marks)

&!1>0 E2<0 $3>0

dk X gk
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USN

Fourth Semester B.E. Degree Examination, January/February 2005

EC/TEMT/BM/ML.
(Old Scheme)

Engineering Mathematics - IV
Time: 3 hrs.] : - [Max.Marks : 100

Note: I1.Answer any FIVE full questions.
2.All questions carry EQUAL marks.
3.Statistical tables are allowed.

1. (a)Prove that zJ.(z) = nJn(z) — 2Jpi1(2)

- (b) Starting from the expression for J 1{z)and J -1 (2) in the standard form prove
L _

that -
T (z) (=)~ T (=) (=) =75
B A 3 2
(c) Show that
J(z)=% foﬂ- cos(zsint)dd = 3 f: cos(zcost)d (6+7+7 Marks)

2. (@) Obi:ain_the solution of Lagendre Differential Equation.

dz
(b) Prove that the generating function

2, _-d
(1—3:2)%-%—2339!3+n(n+1)y=0
- .

o 1 o0 .
(1-20t+#2) 2= Y t"Pn(e)
o : . n=0

o+
¢) Evaluatei) [ z®Py(z)dz
B ST

+1 _
ii) [ 2®Py(x)de : _ _ (6+6+8 Marks)
-1

8. (a) Minimise z = 5z + 4y subject to the constraints
c+2y>10,e+y>8,2c+y>12,2>0,y20
by Graphical Method. o
(b) Explain the working procedure for simplex method.

(¢) Use the simplex methed to maximize P = 60z + 50y subject to the constraints
4z + 2y < 80,3z + 2y < 60,2 > 0,y>0 (6+7+7 Marks)

4. (a) Maximise the function P =4z + 5y — 32 subject to the constraints
z+y+z=10e-y>1,2e+3y+2< 40,z,y, 2 > 0, by using big M-Method.

3

(b) Explain the following terms:
Contd.... 2
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i)  Difficulties in starting the simplex method '

ii) Degeneracy in simplex method

ifi) Graphical method ' (8412 Marks)
5. (a) Compute the Quartile deviation for the data

Class: 100-109. 110-119 120-129 130-139 140-149

Frequency: 15 44 133 150 125
150-159 160-169 170-179
82 35 16

(b) The number of goalé scored by two teams A & B in football season were as
follows:

Goals scored: 0 123 4

No. of Matches: 27 9 8 5 4
{team A)

No. of Matches: 17 9 6 5 3
{team B)

Which team is more consistent?

(¢} Compute the mean deviation and standard deviation for the data:

Size of theitem: 6 7 8 9 10 11 12

Frequency: 3 6913 8 5 4
(7 + 6 + 7 Marks)

6. (a) Prove that ‘
P(AUBUC) = P(A)+P(B)+P(C)+P(AnBnC)—P(AnB)-P(BnC)-P(CnA)

(b) Derive the expression for mean and standard deviation in the case of Poisson
Distribution.

(¢) Fit a Binomial distribution for the following data and find the Standard
Deviation to compare with the theoretical standard deviation.

x 01 2 3 4 5

£ 2 14 20 34 22 8
. : ) (6+7+7 Marks)

7. (a) In a test on 2000 electric bulbs it was found that the life of a particular make,
was normally distributed with an average life of 2040 hours and s.d of 60 hours.
Estimate the number of bulbs likely to burn for

i)  more than 2150 hours
i) less.than 1950 hours
(Given area at 1.83 = 0.4664 and area at 1.33 = 0.4082)

(b} A random variable has the following probability function:

< 2 10 1 2 3
px): 01 k 02 2% 03 k

Contd.... 3
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Find the value of k and calculate the value of mean and variance.

(¢) Find % such that

[ kze™?, 0<z<l
fe) = {0, otherwise -

is a p.d.f. Find the mean. (8+6+6 Marks)

8. (a) Explain the classification of stochastic Processes.

(b) Find the auto correlation R(ty,t,) of the Stochastic Process defined by z(t) =
Acos(wt +a), where the random variables A and o are independent and o is
miform in the interval (-, ).

(¢ A Stochastic Process with its ensemble functions assumed to have equal
probabilities are given by:

z.(t) =3, zo(t) = 3sin t, zq(t) = —3sin t
z4(t) = 3cos t, z5(t) = —3cos t,zg(t) = -3
Show that the process is WSS but not SSS. (648+6 Marks)

wk & Kk
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NEW SCHEME - |

USN

' Fourth Semester B.E Degree Examination, January/February 2005

Engineering Mathematics IV
Common to all branches

Time: 3 hrs.] [Max.Marks : 100

Note: 1. Answer any FIVE full questions choosmg at least
one question from each part.
2. All questions carry equal marks.
3. Use of statistical tables allowed.

7 Part A

1.  (a) Derive Cauchy-Riemann equations in Cartesian form. ' (7 Marks)
. (b) Find an analytic function f(z) = u 4 iv, given that
w=z_y> Z 7 Mark

| Y+ W (7 Marks)
(¢) Find the bilinear transformation that maps the points z = 1,4, +1 onto the
points w = 1,1, -1 respectively. {6 Marks)
2. (a) State ahd'-prove Cauchy’s integral formula. ' {7 Marks)

'b] Expand f(z) = m as Laurent series in the regions

) 1<lz|<2 Wlz|>2 - o (7 Marks)

{c) Evaluate f o ———-—-—3—dz where cis | z {= 5 3 by using Cauchy s re&due theoreimn.

{6 Marks)
Part B
3. (a) If o is a root of Jn(z ) =0, prove that |
, f e J2(az)dz = L{J}{a)} (7 Marks)
(b} Prove that
D 2ndn(z) = 2{Tp_1(z) + Tpia{2)}
) 2Jh(z) =nln(z) - 2lpplz) (7 Marks)

(c) Prove that Jp(z) = = fo cos(nd — zsind)df where n is a positive integer.
(6 Marks)

4. (3) Ifv = (22 —1)®, prove that vy = D™v satisfies the Legendre’s differential
equatlon Hence deduce the Rodrigue’s formula for Pnfz). (7 Marks)

(b). Prove that :
) (2n+1)ePn(z) =(n+1) n+1(m) +nPp_1(z)
i) :cP’( )— P! ( ) = nPn(z) | _ (7 Marks)

(¢) Prove that f Pi(z Ydo = 2—5}?1' ' ' _ (8 Marks}
. 1

Contd.... 2
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5. {a)

(b}

(b}

(bj

.2 : | - MAT41

Part C

Fit a parabola y == a -+ bz - cz? by the meihod of least squares to the following

data:
x .1.0 1.5 20 25 30 35 4.0

yv: 1.1 1.3 16 2.0 2.7 34 4.1
(7 Marks)

In a partially destroyed laboratory record of correlation data, the following

results only are availabie:

Variance of z is 9. Regression equations are 4z—5y--33 = 0, 20z -9y = 107.
Calculate

i) the mean values of z and y
i} standard deviation of y, and
iif) the coefficient of correlation between = and y. ' (7 Marks)

A box A contains 2 white and 4 black balls. Another box B contains 5 white
and 7 black balls. A ball is transferred from box A to box B. Then a ball is
drawn from box B. Find the probability that it is white. (6 Marks)

The probability distribution of a random variable X is given by the following
table:
z; -2 -10 1 2 3
P(mi): 01 £ 02 2k 03 &k
i} Find the value of £ and calculate the mean and variance.
i} Find P(X > -1) {7 Marks)

Given that 2% of the fuses manufactured by a firm are defective, find, by using
Poisson distribution, the probability that a box containing 200 fuses has

il no defective fuses
iil) 3 or more defective fuses
iii) at least one defl=ctive fuse, {7 Marks)

In a certain town the duration of a shower is exponentially distributed with
mean b minutes. What is the probability that a shower will last for

i} 10 minutes or more

i} less than 10 minutes _

ifi} between 10 minutes and 12 minutes. (6 Marks)

Part D
Explain the following terms:
i} Type ! and Type Ul errors
it} Null hypothesis
iti) Level of significance. (7 Marks)

A die was thrown 1200 times and the number 6 was obtained 236 times. Can
the die be considered fair at 0.01 level of significance? (7 Mazks)

(c} A certain stimulus administered to each of 12 patients resulted in the following

change in blood pressure:5,2.8,-1.3.0,6,-2,1,5,0,4 { in appropriate units). Can
it be concluded that, on the whole the stimutlus will change the blood pressure?
Use tU.Uﬁ(ll) = 2.201. (6 Marks)

Conid.... 3
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-

&, (a) The joint distribution of two random variables X and Y is given by the fc
table:

x\vl 2] 3] a
1 10.06]0.15/0.09
2 0.14]0.35] 0.21

Determine the marginal distribution of X and Y. Also, verify that X and ¥
are independent. (7 Maiks)

(b} 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 next night. In the long run how often
does he study?

{7 Marks)
{c)] Define i} Transient state t
if) Recurrent state
iii) Absorbing state {6 Marks)

Kk ok
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USN Tt

Fourth Semester B.E Dégree Examination, July/August 2005
Engineering Mathematics v
Common to ail pranches

Time: 3 hrs.) [Max.Marks - 100

Note: 1. Answer any FIVE 'f'ull qﬁestiohs choosing ot least .
one guestion from each part.
2. Statistical tables are allowed.

 PART - A

1. (@ If f(z) =2+ iv is analytic, Prove that

- a2 S g2

I AEON I (i@ =1rer S e

: (b) Giv-e:‘u,-. 'u’: (ai - y)(m2 4 Azy y2), find the analytic function f(2)=uT v
L . . . (7 Marks)

(©) Find the Bilinear transformation-that maps the points 0, ~i,—1 of 7Z— plane
onto the poinis i,1,0 of Ww-plane respectively. (6 Marks)

9. (a) If a complex function f(z) is analytic on and within a simple closed curve C
then prove that $ f (2)dz =0 ‘ : (7 Marks)
[

(b) Expand f(z) = G__-ﬂ‘?g;ﬂ in power series valid for the regions pr<jzi<3
i Z-1i<2 ‘ ' (7 Marks)
ey Evaluate f C"Z—i% dz, where C:lz =2 : . : (6 Marks)
B PART - B

3. {(a) Show that ,
g 2nJa(z) =% TLjn+1(93) + Jp-1(2)]

if) éi?u" {zc”’Jn(m)] =z"Jn-1 () - 3 : _ (4+3 Marks)

{b) Obtain the J acobi’s series
cos(msin@) = Jy+2 [JQCOSZQ 4+ Jycosd® -+ v 7 |
sin{zsin®) = 2], sin® + 9J,5im3® + ... Y Marks)

o
(cy Prove that Jnfz) = . cos(n® — zsin®)d® where 1 is a positive integer.
0 {6 Marks)

4..(a) ':'Obtain' the series sohtion of the Legendre's differential equation {1~ el T
e T2zy F n{n+1)y="0 - T (7 Marks)

Contd.... 2
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(b) Establish the Rodrigue's formula

Prp(z) = 271? = 'dd_;% (22 - L)n (7 Marks)
(©) Show that Py,,(0) = (-1)»255=2%-1) ang p,,, . (0) = 0 (6 Marks)

PART - C

5. (a) Fit a curve of the form y = an'"-i'—' d,;;c + aszt tr_j the data

X0{ 11 2|3] 4
v|i1]1.8/1.3]2.5/6.3

by the method of least squares. : ' S . (7 Marks)

(b) In a partially destroyed lab record-of analysis of correlation data, the following
results are available. Variance of z is 9. Regression equations are
8z —~ 10y + 66 = 0 and 40z — 18y - 214 = 0.

Find 7, 3, 0y and correlation coefficient. {7 Marks)
{c) The probabilities that A, B, C hit a target are respectively & 1 and . Each

shoots once at the target. Find the probability that exactly one of them hits

the target. If only one hits the targent, what is the probability that it was A.
. (6 Marks)

6. '{a] The probability that a man aged 60 will live upto 70 is 0.65. Out of 10 men,
: now at the age of 60, find the probability that :

' i} at least 7 will live upto 70
i)  exactly 9 will live upto 70
iil} at most 9 will live upto 70 - (7 Marks)
(b} A random variable X has the density function r

= Jhka?  for .3<z<3
p(t) - {0 elsewhere

find k. Also find Pz < 2] and Plz > 1] "~ (7 Marks)

{c} The life of an electric bulb is a normal variate with mean life of 2040 hours and
standard deviation of 60 hours. Find the probability that a randornly selected
bulb will burn for

) more than 2150 hours
ii} less than 1950 ﬁours
Given P[0 < Z < 1.83] = 0.4664; P[0 < Z < 1.33] = 0.4082] (6 Marks)
PART - D
7. (a) EXpiain :
i} Null hypothesis |
i) Typel and Type 11 errors

iif) Significance level _ {7 Marks)
(b) A coin was tossed 400 times and the head turned up 216 times. Test the F_
hypothesis, at 5% level of significance, that the coin is tnbiased. {7 Marks)

Contd.... 3
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{c)

(b}

{c)

3 MAT41

A sample of 12 measurements of the diameter of metal ball gave the mean
7.38mm with standard deviation 1.24m.m Find i) 95% and ii) 99% confidence
limits for actual diameter. Given #y g5(11) = 2.20 and £ 93(11) = 3.11 (6 Marks)

The joint probability distribution of two random variables X and Y is given

below :
Y -3 2 4
X\.
1 0.1 0.2 0.2
3 0.3 0.1 0.1

Find i) Marginal distributions of X and Y
i) Covariance of X and Y (7 Marks)

Three bays A, B and C are throwing a ball to each other. A always throws the
ball to Band B always throws the ball to C. But C is just as likely to throw the
ball to B as to A. If C was the first person to throw the ball, find the probability
that A has the ball for the fourth throw. (7 Marks)

Define :

i)  Stochastic maltrix
it} Periodic state

iti) Absorbing state of a Markov chain : {6 Mazks)

Kk ke kok
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JcmuarylFebruary 2006

Fourth semester B.E. Degree Excminction,
ECITEIITIBMIML

(Old Scheme)
neering Maihemahcs -V

Engi
Tlme 3mes). (Mox.Marks : 100
Note: Answer any FNE fuf.' ques!ions o
" 1. (@) Show that St-i= 3 2 In(z) (7 Marks)
' n=—00
(b) Prove 1‘ho’r ‘ : S

y  2ndn(e) —m[Jn+1(w)+Jn_1(w)1 S @Nak

i Jop(@)=(- 1)'"'Jn(a:) n is @ positive infeger. . (3Make)

@ Show thaf -f &m0z Jg(b:v)d:c = ___._—\/17_{, _";=b >0 (6 Marks)
2 @ Prove thc’r Pn(:c) ——r—m(mz g (7 Marks)
(b) Express m3 + 2:c .— 4:c + 5. in Terms of Legendre polynomiols {7 Mqus)

e (c) Prove that jp Pz(m)dm = ——-—12,,,34, - : (6 Marks)

3 (u) Deﬁne l) Op’nmcn! solu’non
) Basic feostble solution S B
U (7 Marks)

iii) Slack clnd surplus Voncxbles _ )
z = a: 3y z 'Yz >0 subjecf 1o the constraints.

(&) BY usmg-.grclphicol me’rhod moxnmlze
3z+4y 2 19
2z - yg 9 |
' 2:5'-+'y'_<_15 IR AL E Loy T S
'y>-3 o S (7 Marks) ”
(c) Usung duclﬂy so!ve
. Minimize 2 = 0. Tzy +0. 53:2 B

Subjectto 1 2 4, 2,26
o+ 2222 90 T T R ' 6 Marks)
2$1+$2>18" . ) '
$1,$2>0 B
' Contd.... 2
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4. (o) Find all the basic solutions of the following system of équotions identifying in each
case the basic and non-basic variabies.

i+ 28y oy =4 | | |
22y + 29+ 523 =5 - - - - (6 Marks)
{b) Using simplex method to maximise : ) |
z=Tey + 122, + 16z,. subje_é’r:f’ro the ‘constraifts
- 2y +zo+2y<1 _
Ty + 22y +4z3 <2, Ty,29,253 > 0 o (6 Marks)

(c) Using simplex method fo maximise z = 2z + ]
subject to the constraints

z+4y <24

z+2y<14

2z -y<8

¢—y23, . . :

z,y>0 - ' S (8 Marks)

5. () The items of a certain observation are In AP given by a,a+ d,a + 2d,...a + 2nd.
Find the mean deviation from the mean. ' ' (7 Marks)

(d) Find the guartile deviation and gton_ciorc_l deyi_oﬁon for the foit_owing_datc:

| €-10-10] 1020} 20-30] 30-40j 40-50f 50-60] 60-70] 70-80] 80-90
f|32] 65 ) 100| 184|288 167 | 98 | 46 | 20 -

(7 Moarrks)

(¢) A standard cell whose voltage is known to be 1.20 volts was used fo test the
accuracy of two voltmeters A and B. 10 independent readings of the voltage
of the cell were faken and the resuit is as given below. Decide which of them is
more reliable? ' o

A|1.21]1.25/1.24|1.20[1.19] 1.21] 1.22/1.25] 1.23{ 1.24
Bl 1.22] 1.16]1.12{.1.18] 1.21{ 1.15/ 1.16{ 1.13] 1.15( 1.18

(6 Marks)

6. () State the axioms of probability.

Prove that P(Au BuC) = P(A) + P(B) + P(C) + P(AnBn C)-P(AnB) -
- P(BnC)-P(Cn A) _ (7 Marks)

(b) State ond proVe BAYE‘s_’rh_'eorem'.' ) | _ | (7 Marks)

(c) A commiftee consists of @ students two of which are from | 'y'ecr, three from 2nd
year and four from 3rd year. Three students are to be removed at random. What-
is the chance that '

D the three students belong to different cldsses
D) two belong 1o the same class and third to the different ciass

i) the three belong to the same class, : : {6 Marks)

Contd.... 3
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7. (@) The probability density function of a variate X is

X: 01 2 3 4 &5 6
PEO: k 3k 8k 7k 9k 11k 13k

Find %, mean and variance of the distibution. | (7 Marks)
(b) Find the mean and 5.0 of the binomial distribution, (7'Murk§)

(c) 2% of the fuses manufactured by a fcc{‘ory are found to be defective. Find the
probability that a box containing 200 fuses contains -

i)  no defective fuses

iy 3 or more defective fuses. _ | (6 Marks)

8. (a) Define i) Stochastic process | (2 Marks)
~ lystationery process (2 Mdirks)

iiiy Auto comelation - - : {3 Marks)

®) A_random.proéess_ z(t) is ‘repreéénféd by the ensemble
{ : k,_zk,_'sk,k,zk,sk}(k > 0)

corresponding to the ou’rcomés of an event which are equdlly probdble; Show

that the random process is stationery in the strict sense. - (7 Marks) .
{c) Define i) Ergodicity : {2 Marks)
i) Ergodici’%y mean o | {2 Marks)
-iii) Wide sense stationery (2 Marks)

*% * Wk
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Fourih Semesier B E Degree Excrmrnahon Jcnuary/February 2006
‘ Electncci & Eleciromcs ' |
(Old Scheme) : :
Englneermg Mathemahcs - IV
Time: 3 hrs.) _ P T e ~ (Max.Marks : 100.

Note: Answer any FIVE full questions.
All quesfions carry equal marks.
Usage of stalistical fable is allowed.

1. (a) Define Bessel function Jn(:c) Using Bessel funohon prove ’rhc:‘r

Th(@) = §lUn-1(e) - @) (@ Mang
(&) Show rhc:r j e amJO(b;c)dm = —i~¥ where'__a,b'> 0 Make
(© Prove that J(z )=%[;62- 1]11(3) +(1- )Jo(a:) . 0 Marke)

_ 2 (o) Obtain the sojution of legendre’s differential equation - | ST
(-2 -y da(ntly=0 . (6Marks)
- (b) Prove fhc:ﬁ Pi(z) = z Py, 1(:12) +nPy_y(z) | SR a Marks)
(©) Express 23 + 222 — 4z + 5 Inferms of Legendre polynomials. -~ 7 Marks)

3. (@ Compute the Pearson’s coefficient of skewness for thie da’ra

Marks cbove. 0 10 20 30 40 5060 70. 80 90 ,
No.of Students: 140 134 122 101 _7_&_3__55_ 3_0_.,:1_§ S

7 (6 Marks) ‘
&('b) Compure the skewness based on rhlrd momenf for the doro |
Class: 02 244668 810
Frequency 5 18. 42 27 8
PRRER ' PR - (7 Marks)

(c) The first 3 momenTs of a dlsfnbu’rron about the value 3 are 2, 10 -30 Show that the
momenits about z = 0 are 5, .31, 141. Find mean and vononce (7 Marks) -

4. (a) Fit astraight line y = aix + b o the following data:

x 012 3 4 5
y: 9 8 24 28 26 20
" {6 Marks)

L) Ob’foin the lines of regressmn ond hence frnd ’rhe coefficient of correlo’non for ’rhe
data: _

x 123 4 5 6 7
Ly 9081012011134 SR
S T *- (7 Marks)

Contd.... 2
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The'regression lines of y on z and z on y are y = az + b,z = cy + d. Show that the
ro’no 5 of s‘rc:ndclrd deviation of y onz is 1/ /c cnd zT= _%’—"‘—c,@' Q‘E‘-E-’ (7 Marks)

Three machlnes A, B C produce respechvely 60%, 30%, 10% of The fotal number
of items of a fac’rory The percentages of defective output of these machines are
respectively 2%, 3%, 4%. An item is selected atf random and is found defective.
Find the probability that frhe_ ifem was produced by machine *C’, (6 Marks)
Six coi_ns are tossed, Find the probability of getling

i) exactly 3 heads

iy aotleast3 hedds

i) atleast one head. R C ' (7 Marks)
Define the axioms of probabity. Then prove that o

) P(¢) =0 i) P(A)=1- P(A) | (7 Marks)

Y It X and Y are random varlables having joint density function o
dry 0<z <1, 0gy<1 L
verify that
f(:cy) =0 otherwzae e | _
D B(X + Y) = B(X)+E(Y) EXY)=EX)EY) Nk

With the usuaf notation prove that meon = _ and varlance = ——2 for an exponentiat
dls‘rnbuhon o (7-Marks)

A uniform distribution has p.d.f.

f(:r:) {lzn2<a:<6
L0

otherwise

Find its mean and variance also find
DP(z>1) N P(z<4) iy P(z > 5) o (7 Marks)

With usual no?oﬂon prove that z = np-and o = ,/fipq for a binomial distribution.
' (6 Marks)

Fit a poisson distribution for the following data and cdiculate the theoretical
freguencies _
| ' x 0 1 2 3 4
. 122 60 162 1 .
{7 Marks)

Obtain the equd’rion of the normal probability curve that may be fifted to the
following data:

. 6 789 10 N 12

£ 369138 5 4 ‘
‘ (7 Marks}

Define feasible solution, op’rinﬁol seluﬁon, slack variables and surplus variables. Write

... the standard form of LP.P. (6 Marks)

Conid.... 3
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(b) In the production of two types of watches a factory uses three machines A, B, C.

The time for each watch on edch machine and the meximum time available on
each machine Is given balow. : :

Time Reguired Maximiumn
Machine Watch | Watch || fime available
- (in hrs)
A .6 8 380
B 8 oy 300 -
C 12 4 404

The profit on Watch [is Rs.50 and on Watch il is-Rs.30. Find whcﬁ‘_ combination should

be produced for the maximum profit, What is the maximum profit (use graphical

method)? o , S . A7 Marks)
(¢) Use the simplex method fo minimize P = z-3y+2z sz}ecT 1o the consffdinfs :
3z -y+22<7, |
-2z 4+ 4y <12 _ ‘ _
4z +3y+82<10,2>0,y>0,2>0 - (7 Marks)

*¥% H Hx
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(b) Inthe production of two types of watches a factory uses three machines A, B, C.
The fime for each watch on each machine and the maximum fime avallable on
each machine is given below,

Time Required Meximurm
Machine Watch | Watch i time available
‘ _ (in hrs) _
A 6 8 380
B 8 4 . 300
C 12 4 | a4

The profit on Watch s Rs,50 and on Watch 1l is Rs.30. Find what combination should .
be produced for the maximum profit. What is the maximum profit (Use graphical
method)? o . : S (7 Marks)

(¢) Use the simplex method to minimize P =z — 3y + 22 sﬁbjecf to the conshraints
3¢ -y+2z<7, |
-2z + 4y <12,
-4z 43y +82<10,z>0,y>0,2>0 o (7Ma'rk§)

L3 L
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RegNorl HRENEREEE

Fourth Semesier B.E. Degree Examlnahon January/February 2006

Chemical Engineering -
(Old scheme)
Engineering Mathematics - IV

Time: 3 hrs.) ‘ {Max.Marks : 100

Note: Answer any FIVE full questions.

Ve : o2 = a0l 2 2 i
1. (@) Derive : am+by a + Yo 7+ 2r abogy ay. Also compute the correlation

coefficient r. oz and oy given ’rho’r o Y= 15,% —y = =11, or23 4y = =29

(b) If the coefficient of correlation between two variables z and y is 0.5 and the acute
angle between their lines of regression is tan™1(3/5) show that oy = 203 and
Or — 20’y -

(¢) Fit-a second degree parabola by the method of least squares for the following
data
x 1 2 3 4 5
y: 10 12 1316 19 .
e _ i (2746 Marks)
2. ( If A and B are two events having P(4) = %_, P(B) =} and P(AnB) = {.
Compute : &
y P(A/B) W) P(4/B)
(by Obtaqin ’rhé Poisson distribution as the limiting form of the binomioi__dis*rribuﬂon.
(¢) 4 coins are fossed 100 times and the following results were obtained. Fit a binomial

distibution for the data and also test the goodness of fit using chi-square test given
that x2 o5 = 9.49 for 4d.f ‘ -

{No. ofHeads|0] 11 2] 3:4-
Frequency |5{29|36]25|5

© (647+7 Marks)

3. (d) Explain bisection method and use itto find areatroot ofthe equahon cosz—1.3x =0
correct to 5 decimal places (perform 4 1’rer0’ﬁons)

(b) Use the regula - falsi method to find the third approx&mdhon fo the roo’f of the
equation tanz + tanha = 0 lying between 2 and 3 correct fo 4 decimal places
(perform 3 iterations).

(c) Use Newton-Raphson method to derive an iterative formula for finding k*h root of
N ond hence find fourth root of 22. ‘ . (6+7+7 Marks)

Contd.... 2
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Starting from the deflnmon of Jn(:c) prove Tho’r
Tn1(@) + Jna(e) = Ben(z)

Hence show that

PSS P (_) ey

Show that [ e~ Jy(bz)dz = — e, a,b > 0,
J o= T
Show that J2+ E 2J2 =1 e e e e (64747 Morks)
k=1 o

Solve Vif=0in sphericdt 'sys’rem Ieoding to Legendre’s differential eduaﬁon.

Show that Pvfz+1( ) 1(::;) = (Zn + 1)Pn(w)
: Oin —l1<z< <0 _
Expand the func’rion f(:c) = ) in terms of Legendre polynomiails.
o - zinld<ae <l

 (7+7+6 Marks)
Form the P.D.E by sliminating the arbitrary functions from the relation.
z==afi(z +1t)+folz +1)
Solve 3 2 +492 =0, gventhat 2 = 0,92 = o,g-z-g = dwhenz =0
Solve by ’rhe me‘rhod of seporcn‘lon of vcriobies o

4% -¥- 3” = 3u where u(U y) =2e5¥ . (47+6Marks)

Derive the D’ Alembert's solution of the wave equoﬂon utt =C 2um subject to the

. ..~condiitions: u(m O) (m) and % =0whent=0 ..

®).

8.

(b)

A string of length-1 is tightly strefched between the points.z = 0.and z = . From
ihis position Itis given an initial velocity bsin?®(rz/1). Find The displacement at any
timetdt. .. . . . B (10+10 Marks)

Obftain the. vorioUs pdssible solU?idnS of Th‘e"one dimension'cll heat equation
Czum by the method of separation of vosnobles ‘Which soluhon is con-
formol for solving a physical probiem'? ‘

Solve the heat equation u; = Cugzy sub}ec’r to the condifions. ..
u(0,%) = 0, u(m,t) =0, u(z,0) =7z —22in(0,7) - - (10410 Marks)

Lk R R
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Fourih semester b
(Civil,
(od Scheme)
i \Y)

'ﬁme 3 'nrs]
Note: 1) Answer any Fi
2) All queshons cary equal marks.

3)Sfaﬂsﬂcal table:
n he expressxons for Jy /2

'l (o) Obtal
n In(z) 2 Jn+1($)

ove that € Jn L (z)=
(z) obtain Jccobn
: ( 4747220 Marks)

‘o] from the gene

o) Pr
«©) giartin

rating funchon for In.

e recurrence relo‘non
dl(m) = nPn(a:)

P,(z)ond Py(c), ond oxpress

@) Find Pol2), P 1(=ﬂ)a
of Legendre nomicﬂs._ _
(6+7+7 marks)

2 (u) Prove h

Pl(w) P} _
2 3 +2l_nﬁerms

(2':) :21337-'33 -

3. (@ Define the {erms :

Y Obpjective function

)
) grandard fof

Decision vanaples .

mof LPP
) Use the grctp'nicc\l method 10 moximize 2 = B2y + 3%2
subject o '
Agq+BT2 S < 1000
<1000

_ 3 +8$2<1200

1 z 0, Tq 2 > 0 333 >0
o followind LP. proplem py the simplex method

() golve 1h
—3y+ 22

Minimize P=t
© subject o
3:1:' y -+
=2 Ay <12 S
z+ A= 1 (6+7+7 marl

9z<T

Contd..
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4@ Prove that if 1 =f::12f (é,y',ky’)dw . then

R 3 ! e - ; TS e
P fop feny/)as oy ey yhe .

-(®) Solve the variationaj problem; .o

ety + y’z)dz':: 0 under the conditions ¥(0) =1, y(1) =2
(©) Prove that the geodesics in a plane are sf___rqighf.ﬁn_e:_s._ o . (6+7+7 Marks)

5. (@ The items of g observation are in theAPa,a, +d, a.;_:gd,_% ~~a+2nd, fing
the standarg deviation, T e S

o Maks: gy g Sledeass 6r70
No. ofstudents: 12 45 28 18
of kurtosis, D R (6+47+7 Mauks) T

e @ Ghen: o S |

and r = (.8 Write down the equations of lines of regression and find the most
probable valye of ¥ when z = 70,

(0) Fit a secong degree parabolg for the data in the form y =az? + bz 4 ¢ by the
method of leqst squares, : R

X: 0 1 o 3 4 R B

Y1 1.8 13 25 2.3_' .
(©) Find the Coefficient of correlation between the indusfrial production and export
using the fo!lowing data and comment on the r_esu_ﬂ_‘_,..

Production Sohnw
=(In crore tons). : . 55 54 S8 59 60 60 62 .+
' Export . S
(ncroretony) ;35 ag g ¥ 4434

(64747 Marks)

[ ————
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are fallet than 1.8m. Furthermore
nd Is found taller

(64747 Marks)

page NO... 3

ertain college: 4% of boys and 1% of girls
dent 1s selected at random

at the student is @ git?

© Ihac
60% of the students are gitls. fa stu

than 1.8m, what is the probability 1h

8. (a) Define ihe following
) sampling distrioution
in standard error

iy Null hypothesis.

(b) Prove that the mean and variance are equal inthe Poisson's-distribuﬂon.

5 similar coins i tossed 320 fimes and result s :
No. of heads o 2 38 4 5

Fraquency 6 27 72 112 71 32
ota follow @ pinomial distribution.

(c) Aset of

Test the hypothesis that the d (6+7+7 Marks)

w% B N®
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{c) find the Bi-lined
respecﬂve\\,f.
‘Cauchy ‘s ’rheorem

afe and prove

2@ £
) Expand mj in a senes of powe
) [FARS \ 1< FARS 9 1B A
(©) Usé Couéhy 5 resxdue ’rheorem 1o find
E%i-;i dz
where ¢ 8 the chcle \z -8 = 2.
part - B
ation 2+ oy + (2

aries so\u’non of Besse\'s equ

3@ Ob’fcm 'ne 5
(w) +B

form Yy =
by Show that
5 Tal®)= Ay nle): ™7 1,2,3
if) J (@) =V 7= Zsin @
2
(© Defve Besse';‘s integrat forrnuia
Jn(:s) =k j cos (nf — @ 5 6)d0

where N s Q posmve infeger-

2 nZ)y

& Marks)

—0inthe
a Marks)

Y Marks)
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page No... 1 - .
- Reg. No. [D:ED:ED:D

on, JanuarylFebruory 2006

Degree gxaminat
mmon to all branches

Fourth gemester B.E
athematics IV S
: [Max.Morks + 100

Co
Engineering M

Time: 3 hts.)
‘Note:

1. Answer any FIVE fuil questions choosing at least
question from each parl.

oy equal marks.
flowed.

one
2. All questions €
3. Use of statistical jables o

Part A _
ative of complex function. Obtain Cauchy-Rierhann equations
ditions for f(Z) tope anatytic. (7 Marks)

(7 Marks}

1. (o) Define the detiv
in polar form as a set of necessary con

otermine the anatytic fu

isy + e cos Y.
~1 onto the points 2, 1, —2

nction whose real point
() Marks)

b D
(¢) Find the Bi-finear ’rronsformoﬁon Thc:’f maps z = 1 iy
respectively. o '
2. @ state and prové Cauchy’s theorer- (7 Marks)
((2)] Expand m in a series of powers of z that is vaiid in the fqlipwing regions.
e <d il <izl< 9 iiE>2 (7 Marks)
(c) Usé Cauchy's residue theoremm o find |
z
}[ Z%-—w_& dz
where c is fhe circle |z — H = 2. (6 Marks}
- . Part-B
3. (o) Obtain ine series solution of Ressel’s equation 22y ey (z? - n2)y = 0 inthe
form y = AJn(z) + BJ_n(z) (7 Marks)
(b) Show that
n=1,2,3..
(7 Marks)

5y Iy =" Tn(2)s
i) J%(m) = \/:,—?—-; sin T

© Derive Bessél’s'in’regrdl formula

T
C In(z)=F f cos {nt
: 0

where n is d positive infeger.

_ ¢ sin 8)do —
6 Marks)

contd.... 2
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4. (@) Prove the Rodrigue;s formuia .
A

Pp(z) = 2717:%—, jﬁzﬁ (22 - 1), ' (7 Marks)

b) -Show that
~1 o0
(1-22z+ 22Y2 = >, Pulz). 2 (7 Marks)
=0
{¢) Establish the orrhogohoiify property
1
S Pm(z)Po(z)dz = 0, mzn
-1
where m, n are positive integers, B {6 Marks)

Part - C

5. () Using the method of least squares, find the Parabold y = g - b + ¢z? which fits
the data

X =3 -2 -1 0 1 2 3

y 4.63 211 0.67 0.09 063 2.15 458 ‘
(7 Marks)

® The fines of regression of yonzand z ony are given as

4z -5y 33 =0 and 202 — 9y = 107 respectively. Calculate means of x and

¥ and coefficient of correlation between them. ‘ (7 Marks)
(c) State and prove Baye’s theorem, 6 Marks)
6. (@ Find the mean and standard deviation of the Binomiat distribution, (7 Marks)

(b) Find the constant C such that

_ 402 <z« 3
fle) = { 0, " otherwise

f's a probability density function, Also compute P(1 < # < 2). (7 Marks)

(e) In a test on 2000 electric bulbs it was found that the life of g particular make
was normally distributed with an average life of 2040 hours and 8.D. of 60 hours,
Estimate the number of butbs likely to burn for more than 1920 hours buf less than
2160 hours. (6 Marks)

Part - D

7. (@ The mean life fime of o sample of 100 fluorescent light butbs produced by a
company is computed to be 1570 hours with a standarg deviation of 120 hours,
i w is the life time of ail the bulbs produced by the company, test the hypothesis
£ = 1600 hours against the alternative hypothesis # #1600 hours using o level of
significance of 0.07. S (7 Marks)

Contd.... 3
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OLD SCHEME
Fourth Semester B.E. Degree Examination, J uly 2006
Common to E&C,TC,IT,BME
Engineering Mathematics-1V
Time : 3 hrs.] _ : [Max. Marks : 100
Note : 1. Answer any FIVE questions.
2. Statistical Tables are allowed,
I a. Obtain series solution of the Bessel differential equation.
X y“ +xy' +(x*-n%) y=0,(x=0). (08 Marks)
b. Ifnis an integer, prove that J,(-x) = (-1)" Jo(x) = J..(x). (06 Marks)
c. Prove that:
o) =270+ LX) T X) e 1=1. (06 Marks)
2 a. Express the poly nomial f(x) = 2x’* - x* - 3x + 2 in terms of Legendre polynomials.
(05 Marks)
b. Prove that:
i) @n+1) xpa(X) = (0 1)pari(X) + npai(x)
i) npa(x) = x p, (x) - p,_, (x) (08 Marks)
¢. Show that:
2n(n+1)
[" %% pret(X) pai(x)dx = 07 Mark
P P = et 1) ) (07 Marks)
3 a. Use the graphical method to minimize z= 20x + 10y 'subject to the constraints

X+ 2y <40,3x +y =30, 4x + 3y 2 60, where x > 0, y 2 0. (10 Marks)
Solve the following LP problem by the simplex method:

Maximize ¢=x; +3x2 subjectto x +2x;<10whereo<x,<5,0<x; <4
(10 Marks)

In the production of two types of watches a factory uses three machines A, B, C. The
time required for each watch on each machine and the maximum time available on
each machine is give below:

Time required
Machine Watch | Watch I1 Maximum time available
' (in hours)
A 6 8 380
B 8 4 300
C 12 4 404

The profit on Watch [ is Rs.50 and on Watch I is Rs.30. Find what combination
should be produced for the maximum profit. What is the maximum profit? (08 Marks)
Maximize z = 2x+y subject to the constraints x+4y < 24, x+2y < 14, 2x-y < 8,
Xx-y<£-3;x20,y=20, {12 Marks)

Contd....2
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5§ a Find o from the following frequency distribution table if the mean is 25, and then
find the mediun and the mode.
Class: 0-10 1020 20-30 30-40 40-50
Frequency: 14 25 27 o 15 (07 Marks)
b. In a set of 150 observations, the mean and the standard deviation were quoted as 120
and 15 respectively. However, it was discovered that one of the observations was
taken as 15 instead of 105. Find the correct mean and the correct standard deviation.

(07 Marks)
c. Show that in a frequency distribution, the mean deviation from the mean is less than
the standard deviation. (06 Marks)

6 a. Let A and B be the events with P(A) = g, P(B) =% and P( A N B) —%. Find
DP(A UB) i) P(ANE) iiDP(AUB) iv)P(ANB) v) P(BNA).. (05Marks)

b. Let A and B be independent events. Show that
) A and B, and ii) 4 and B are independent. If A and B are not mutually

exclusive, show that 4 and B are independent. (07 Marks)
¢. Let S be a finite sample space and the events Ay Ag,....... A, form a partition of S.

P/, Jpca

For any event E, prove that P (A%E)z where i=1, 2, 3,...n (08 Marks)
z P/, Jp(ai)

7 a. Define a binomial distribution. Find its mean and variance. (08 Marks)
b. Given that 2% of the fuses manufactured by a firm are defective, find the probability
that a box containing 200 fuses has
i) Atleast one defective fuse
i) 3 or more defective fuses. (04 Marks)
c. Define movement generating function M(t) for discrete and continuous random

variables. Prove the following relations:
2 2

. { H
D) M= 1+t + y;?-k ..... iy where g, pb....p)....are the

moments about origin.

i) Myy(t) = Mi(t) My(t) given that x and y are independent random variables.
(08 Marks)

8 a. Consider a stochastic process {x(t)} defined on a finite sample space S = {3,, S,, Sa}
by x(t,81) = 5, x(t,52) =Scos 2t, x(t,33)=5 sin 2t. Let P(s1) = P(s2) = P(s3) = % Find the

mean, variance and ACF for the process. (07 Marks)
b. Prove for a random signal process, the mean is Zero and the autocorrelation and auto

covariance are both equal to ¢ 272 i the usual form. (08 Marks)
¢. Let {X(@®land{Y(t)}be two mean—ergodic processes with means u; and W

respectively, and Z(t) = X(t) + AY(1)

where A is a random variable independent of Y(t) and taking values 0 andl with

equal probability. Prove that the process {Z(t)} is not mean ergodic. (05 Marks)

T L]



Page No...
Time:
1 a

b.
c.
2 a
b.
c.
3
a,
b.
C.
4 a
b.
C.
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NEW SCHEME

Fourth Semester B.E. Degree Exammatmn, J uly 2006 [:;//(/

Common to All Branches |
Engineering Mathematics - [V

3 hrs.] [Max. Marks:100

Note: 1. Answer any FIVE full questions choosing at least ONE
question from each part.
2. Use of Statistical tables permitted,
Part- A

If {(z) = u + iv where u and v are functions of X, ¥ is an analytic function,

z 2
5 _
show that [——’ f (z)’]-’ -{il f(.z)@ = [ f ’(z)|2. (07 Marks)
Find the analytic function, whose real part is xsinxcoshy— ycosxsinhy.
: (67 Marks)
Find the bilinear transformatlon that maps z = 1, 1, -1 onto the points
@ =0, 1, oo, {66 Marks)
. State and prove Cauehy’s_ theorem. _ : (07 Marks)
Expand f(z)z———zv—— in a series of powers of z that is valid in the
(z=1)z-3) :
regions i) 1<|z<3 i) lz-1<2 ' : (07 Marks)

sinzz? + cos mz?

Evaluate f > dz where C :|z[= 3 E (06 Marks)
¢ (z-1)7(z-2) _
' Part—B
If ’a is aroot of J, (x) =0, prove that fx.] (cox )dx-—-[J (a)] (07 Marks)

Show  that  2nJ,(x)=x|J n_[(x)+Jn+1 (x)) and hence show that

S, (x)= —2~ X sx|. (07 Marks)
AN m| x

Establish the Jacobi’s series
cos(xsin @) = J, +2[J, cos 20+J, cosd40 +....|

sin(xsin@) = 2[J, siné + J, sin30 + ... (06 Marks)

. Obtain the series solution of the Legendre’s differential equation

(1-x%)y" = 2xy" +n(n+ 1Dy = 0. : (07 Marks)
i
Show that f PH(x)dx = 5 2+1 : (07 Marks)
A n

Express f(x)=x"+2x" - x—3 interms of Legendre polynomials. (06 Marks)
Contd.... 2
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Part~C
5 a. Find a second degree polynomial that fits to the following data : (07 Marks)
X 0 - -1- 2 3 4
o y 1 18 7 13. ¢ 25 6.3
b. Find the correlation coefficient and the regression lines of y on x and x on y
for the following data : o (07 Marks)
X 1 2 37 4 5
y 2 5 3 8 7

¢. In a factory, machines A, B, C produce respectively 25%, 35% and 40% of
the total production of their output 5%, 4% and 2% are defective. An item is
drawn from the factory and is found be defective. Find the probability that it

was manufactured by A. {06 Marks)

6 a. The probability distribution of a finite random variable X is given by the
following table :

Xj : -2 -1 0 1 2 3
P(x;) : 0.1 k 02 2k 03 k
i) Find the value of k and calculate the mean and variance. |
il) Evaluate P(X<1). (07 Marks)
b. Find the mean and variance of the Binomial distribution. (07 Marks)

c. The length of a telephone conversation is an exponential variate with mean 3
minutes. Find the probability that a call 1) ends in less than 3 minutes
ii) takes between 3 to 5 minutes. ' . (06 Marks)

Part—D

7 a. The weights of workers in a large factory are normally distributed with mean
68 kgs and standard deviation 3 kgs. If 80 samples consisting of 35 workers
each are chosen, how many of the 80 samples will have the mean between 67
and 68.25 kgs? Given P [0 <z 2] = 0.4772 and P [0 =< z <0.5] = 0.1915.

_ (07 Marks)
b. A coin was tossed 400 times and the head turned up 216 times. Test the
hypothesis that the coin is unbiased at 5% level significance. (07 Marks})

¢. Explain the following terms :
i) Type I and Type Il errors. ii) Null hypothesis. (06 Marks)

8 a. A Joint probability distribution is given by,

X 31 2 4
1 0.1:02]02
3 0.3,0.10.1

Find covariance of (X, Y) and correlation coefficient p of (X, Y). (07 Marks)
b. Find the fixed probability vector of the following regular stochastic matrix :

<

1
-0 (07 Marks)

1

L 4 4]
c. 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 hand 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)

1
2
1

R O N )
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1998 SCHEME

Fourth Semester B.E. Degree Examination, Dec.06 / Jan.07
EC/TE/IT/BM /ML

Engineering Mathematics - IV

Time: 3 hrs.] [Max. Marks:100

Note: 1. Answer any FIVE full questions.
2. Use of Statistical tables is allowed.

If # is a positive integer prove that,

J,x)=(=D"T, (%) (06 Marks)
Prove that

 2J,(x)=J,_(x)-J, (x)

i) %x [x”J,, (x)]= x"J (%) (07 Marks)
Prove that generating function,

* Iml o ’
22[ ‘] = >, (x) . (07 Marks)
Obtain the series solution of the Legendre’ equation,

2
(1—x%)%-—2x%+n(n+l)y=0 (68 Marks)
Express f(x)=x"-5x% +x+2 interms of Legendre’s polynomial. (06 Marks)
1
Show that P, (x)P (x)dx =0 if m#n (06 Marks)

-t
Find all basic solutions and the optimal basic solution for the following problem,
Maximize ¢ = 2x, +3x, +4x; + Tx,
Subject to 2x; +3x, —x; +4x, =8,

X, — 2%, +6x; —Tx, =3

x¥20,x%20,x,20,x,20 (08 Marks)
Use the graphical method to
Maximize Z =10x, + 20x,
Subject to the constraints

Sx, +2x, <20,

3x, +4x, <30,

and x, 20, x, =20, {06 Marks)
Use the graphical method to
Minimize Z = 20x, +10x,
Subject to the constraints

x, +2x, <40,

3x, +x, 230,

4x, +3x, 260,

x, 20, x,20. {06 Marks)

Contd....2

FTETT




- Page No...

. Use simplex method

2 MATL401

Maximize Z =x+1.5y
Subject to the constraints
x+2y <160,
3x+2y £240,
x20, y=>0,
Use the simplex method to
Maximize P=T7x+12y+16z
Subject to the constraints
2x+y+z<l,
+2y+4z<2,
x,y,z20.

(10 Marks)

(10 Marks)

. The mean of 200 items was 50. Later on it was discovered that two items were

(06 Marks)
(07 Marks)

measured as 92 and 8 instead of 192 and 88. Find out the correct mean,
Compute the mean deviation from the average for the following data :

Class | 140-150 ] 150-160 | 160-170 | 170-180 | 180-190 | 190-200
7 4 6 10 18 9 3

Find the mean and S.D of the first ‘n’ natural.

(07 Marks)

State the axioms of probability. Prove that

) P(4)=1-P(4)

iiy P(AUB)=P(A)+ P(B)-P(AN B)

where A and B are any two events. (07 Marks)
A problem in mathematics is given to four students. The probabilities of their solving

the problem are —;—, %—, 211- and é respectively. Find the probability that the problem
will be solved. : (07 Marks)
State and prove Baye’s theorem of probability.
P(4,)P(4/ 4)
(06 Marks)

P(AA) - Z P4, )P(%L] |

. Find the value of K such that the following distribution represents a finite probability

distribution. Hence find its mean and standard deviation also find P(x <1)P(x>1)
and P(-1<x<2). {06 Marks)

X

-3

-2

-1

0

1

2

3

2k

3k

4k

3k

2k

P(x)

k

k

SR

A certain screw making machine produces on an average two defectives out of 100
and packs them in boxes of 500. Find the probability that a box containing 15

defectives. {07 Marks)
Obtain the mean and variance of binomial distribution. (07 Marks)
Define Auto correlation, Auto covariance, Correlation coefficient. (06 Marks)
Define Ergodicty and obtain its mean. (07 Marks)

Find the auto correlation R(f;, £) of the stochastic process defined by
X (t) = Acos(wf + @) where the random variables A and ¢ are independent and a is

uniform in the interval [-&, 7t]. (07 Marks)

dekdoRk
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NEW SCHEME

Fourth Semester B.E. Degree Exammatlon, Dec.06/J an. 07
Common For All Branches
Engineering Mathematics - IV
Time: 3 hrs.] - [Max. Marks:100
| Note: 1. Answer any FIVE questions choosing at least ONE

Jrom each part.
2. Statistical tables are permitted,

_ PART A
I a. Find an analytic function f(z)=utiv, where u-v = (x-y) (x2+4xy+y2). - (06 Marks)
2 .
b. fu= —X—,y;é 0 and V = x* + 2y2, show that the curves u = constant and v =
Y

constant are orthogonal but f{z) = u+iv is not an analytic function. (07 Marks)

¢. Find the bilinear Transformation which maps the points 1, I, -1 onto the points 2, I, -2
respectively. - (o7 Marks)

2 - a. State and prove Cauchy’s integral formula. S (06 Marks)

b "Expand flz) = (z—i}?z-— ) in a Laurent’s series vahd for the regions 1) lz] <1

i) 1<z} <3 iif) jz-1)< 2, - {07 Marks)
¢. Using Cauchy’s residue theorem evaluate _
j —*Z—(:—cﬂ'; dz, where C is the circle lz-1]=1. © (07 Marks)
Hz—n/ 2) '
PART B
o o At e,
3 a  With usual notations prove that e = Zt J n(x) -~ {06 Marks)

Ti=—t

b. i) Provethat]’, (x)= é[] lx)-7 el (x)]

i) Prove that J,(-x) = (-1)" Jy(x). (07 Marks)
C. prove that 1f o. and B are two distinct roots of J (x) 0 then

jx Tn(ox) Ta(Bx) dx =0 (o =) . (07 Marks)

4 1 g
a. Prove that Pyx) =
Zn2" dx"

b. Express the functxons f(x) X*+2%°-x-3 in terms of Legendre § polynomials (07 Marks)

[( - 1) ] where n is a positive mteger (06 Marks)

c. Prove that P,f(x)dx = (07 Marks)

2n+1

Conid... 2
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PARTC
5 a Fitaparabolaofthe formy=a+bx + cx_2 for the following data. (06 Marks)
X 2 - [ I

i 2
Y [-3.150 |-1.390 | 0.620 |{2.880 |5.378

b. If 0 is the acute angle between the two regression lines relating the variables x and v,
(1 - rz) 0,0,

2 2
_ I o, +0,
¢. In a certain college, 4% of men students and 1% of women students are taller than

1.8m. Further more, 60% of the students are women. If a student is selected at random

and is found taller than 1.8m, what is the probability that the student is a woman?
{07 Marks)

show that tan 0 = (07 Marks)

6 a. Find the mean and variance of the probability distribution given by the following table

(06 Marks)
Xi 0 1 2 3 4
P(Xi) 0.2 {035 | 025 |0.15 [0.05
b. Obtain the mean and variance of the Binomial distribution. (07 Marks)

c. In a certain town the duration of a shower is exponentially distributed with mean 5
minutes, What is the probability that a shower will last for 1) less than 10 minutes

i) 10 minates or more? {07 Marks)
PART D
7 a. Explain the terms :
i) Type I and Type [l errors i) Level of significance. (06 Marks)
b. A coin was tossed 400 times and the head tumed up 216 times, Test the hypothesis
that the coin is unbiased at 5% level of confidence. (67 Marks)

¢. A certain stimulus administered to each of 12 patients resulted in the following change
in blood pressure: 5, 2, 8, -1, 3, 0, 6, -2, 1, 5, 0, 4 (in appropriate units). Can it be
concluded that, on the whole, the stimulus will change the blood pressure. Use

toos (11).=0.201. (07 Marks)

8 '(-""Y} > 0 s 0
a. Verify that { (x, y) = J © X ’y_— is a density function of a Joint

l 0 otherwise
probability distribution. Also evaluate P(x < 1). {06 Marks)

b. Prove that the Markov chain whose transition probability matrix 1is

_
2/ 1
o KK

_ 1 1 o : . . . . -
P A 0 A is irreducible. Find the corresponding stationary probability

PR

vector. (07 Marks)
¢. A student’s study habits are as follows. If he studies at night, he is 70% sure not to
study the next night. On the other hand if he does not study at night, he is 60% sure
not to study the next night. In the long run how often does he study? {07 Marks)
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Fourth Semester B.E. Degree Examination, July 2007
Engineering Mathematics IV
Time: 3 hrs.] [Max. Marks:100
Note : Answer any FIVE full questions.
1 a. Obtain J,(x)as a series solution of the Bessel’s differential equation:
2
x2 d év +x~dl+(x2—nz)y:0 (07 Marks)
dx dx
b. Starting from Jacobi’s series, prove that
m
J, (x)=—" Jcos(xsin6 - nB)dd
i
0
where # is an integer. (07 Marks)
c. Prove that
4 2
. 2 3—x“ . 3
i) J% (x)= 1/; { 3 Jsmxm(?]cost and
[ 2
ii) J_% (x)= fo— (%)sinx—( 3 x; Jcosx} : (06 Marks)
2 a. Establish Redrigue’s formula for Legendre’s polynomials viz.,
1 a5
P (x)= S W(x -7 (07 Marks)
b. With usual notation, prove that
i
[Pa(x)B, (x)dx =0 (m#n) (07 Marks)
-1
c. Express x> +2x% —4x+5 interms of Legendre’s polynomials. (06 Marks)
3 a A firm manufactures three products A, B and C. The profits are Rs.3, Rs.2 and Rs.4

respectively. The firm has two machines M; and M, and below is the required
capacity processing time in minutes for each machine on each product.

Machine Product
A B C
M; 4 3 5
M, 2 2

Machines M and M; have 2000 and 2500 machine minutes respectively. The firm
must manufacture 100 A’s, 200 B’s and 50 C’s but not more than 150 A’s. Set up an
L.P.P to maximize profit. (10 Marks)
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Use graphical method to maximize Z =5x;+3x,
Subject to the conditions 4x; +5x, <1000;
Sx] +2x, < 1000;
3x1 4—8x2 <1200;
Xy 2 0; Xn 20. (10 Marks)

. Define the following terms:

i)  Canonical and standard forms of L.P.P.

ii}  Slack and surplus variables.

iii) Feasible solution and optimal solution. (10 Marks)
Using simplex method,
maximize Z =x+3y

Subject to the constraints x+2y <10,

0<x<5;
0<y<4. (10 Marks)
. Define
1)  Standard deviation.
if) Root-mean-square (RMS) deviation.
With usual notation, prove that 52 =62 +d?. (07 Marks)
Find the median and quartile deviation for the following data: (07 Marks)
Class: 0-10|10-20|20-30|30-40|40-50|50-60
Frequency: | 14 17 22 26 23 18
Find the variance of first n-natural numbers. : (06 Marks)

. Define axiomatic probability. If A and B are any two arbitrafy events then prove that,

P{(AuB)=P(A)+P(B)—P(ANB). (07 Marks)
An office has four secretaries handling respectively 20%, 60%, 15% and 5% of the
files of all government reports. The probability that they misfile such reports are
respectively 0.05, 0.1, 0.1 and 0.05. Find the probability that the misfiled report can

be blamed on the first secretary. {07 Marks)
A four figure number is formed of the figures 1, 2, 3, 5 without repetition. Find the
chance that the number is divisible by 5. (06 Marks)
For Poisson’s distribution, show that mean and variance are equal. (07 Marks)
When a coin is tossed four times, find the probability of getting

i)  One head

ii) At least three heads.

iii) At most three heads. (07 Marks)

Define discrete and continuous random variables with one example each. (06 Marks)

. Find the average autocorrelation function of the sine wave function

f(t)= Asin(o,t +¢) where ®, = 2%__ . (07 Marks)
' i

Find the power spectrum of the random telegraph signal whose ACFis
Rt)=e M1 2> 0. - (07 Marks)

Define a stochastic process and classify the various types of stochastic process.
{06 Marks)
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NEW SCHEME

Fourth Semester B.E. Degree Examination, July 2007
Common to AH Branches

Engineering Mathematics - IV
Time: 3 hrs.] [Max. Marks: 100
: Note : 1. Answer any FIVE full questions, choosing atleast
one question from each part.
2. Use of statistical tables allowed.

PART A

1 a. Define an analytic function and obtain Cauchy-Reimann equations in the Cartesian
form. | , ' {07 Marks)

b. Find the analytic function f{(Z) whose imaginary part is e* (x siny + ycos y).
. o _ (07 Marks)
c. Discuss the transformation o = e”. (66 Marks)

, . 1 e f(Z)

2 a. Derive the Cauchy’s integral formula f{a)= -~ jw_ dZ. (07 Marks)

2ri YL —a

c

b. Expand f(Z)= ( ) in Taylor’s series about the points i) Z = 0; ii) Z = 1.(07 Marks)

Z+1
¢. Determine the poles of the function (Z)= e and the residue at each
| (z~1P(z+2) .
pole. {06 Marks)
PART B
3 a. Obtain the series solution of the Bessel’s differential equation in the form:
y = AJ, (x)+BI_, (x). _ (07 Marks)
b. Provethat Jo2 +21,* + 21,2 + 2,7 +————— =1. (87 Marks)
¢. Prove that:
i) 2nJn (X) = X[‘Tn+1 (X)+ Jn—-i (X ]
. ' 1
iy J, {x)= 5[} w0+ 7 (x)]. (06 Marks)
2 172 - ]
4 a. Prove that: (l —-2xt+t¢ ) = Z P, (x)t (07 Marks)
n=0
+1
b. Prove that: IPm (x)P,(x}dx =0 ifm=n. (07 Marks)

-1
c. Expressf (x) =x*+3x3 —=x% +5x -2 in terms of Legendre polynomials. (06 Marks)

Contd.... 2
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PART C

5 a. Fitacurve of the form y = ab™ by using the least square method to the following data:
(07 Marks)

x: i1 2 3 4 5 6 7
y: |87 97 [113 | 129 |202 | 195 | 193
b. Obtain the lines of regression and hence find the coefﬁczent of correlation for the
following data: {07 Marks)
x: 11 13 14 [2 |5 |8 |9 {10 (13 15 :
y: |8 |6 |10 |8 |12 116 |16 |10 [32 |32
¢. State and prove Baye’s theorem, _ (06 Marks),

6 a. Define the random variables and classify. Find the value of K such that the following
distribution represents a finite probability distribution. Hence find its mean and
standard deviation. Also find D P(x <1) i) P(x>1) i) P(-1 <x<2). (07 Marks)

X: -3 012 -1 0. i 2 3
Px): |K [2K 3K |4K 3K [2K |K
b. Find the mean and variance of the binomial distribution. ' (07 Marks)

c. 2% of the fuses manufactured by a firm are found to be defective. Find the
probability that a box containing 200 fuses contains i) no defective fuse ii) 3 or more
defective fuses. (06 Marks)

PART D

7  a. Explain the following terms:
i) TypeIand Type Il errors

i) Null hypothesis .
iif) Level of significance. ' ' (07 Marks)
b. In 324 throws of a six faced die, an odd number turned up 181 times Is it reasonable
to think that the die is an unbiased one? (07 Marks)

¢. Find the student’s ‘t* for the following variable values in a sample of eight:

-4,-2,-2,0,2,2,3, 3, taking the mean of the universe to be zero. (06 Marks)

8 a. The joint distribution of two random variables X and Y is as follows:
Y| 4| 2 7

X
1

B =
OO | et g |

Compute the following:

i) E(X) and E(Y) ii) E(XY) iil)) COV(X, Y). (07 Marks)
b. Define stochastic matrix. Find the unique fixed probability vector for the regular

stochastic matrix.

11 1]
12 4 4
A= % 0 L (07 Marks)
0 1 0
L i

¢. Explain: 1) Transient state ii) Recurrent state iii) Absorbing state of a Markov chain.
(06 Marks)
HhEkk
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Fourth Semester B.E. Degree Examination, Dec. 07 / Jan. 08

Engineering Mathematics — IV
Time: 3 hrs. o Max. Marks:100
Note : 1. Answer any FIVE full questions, choosing
at least one question from each part.
2. Use of statistical tables is permitted.

PART A
‘ a? B 2
1 a Iff (z) u(x, y)+ivix,y) is analytic show that [6x_+6y_}lf (=)* = 4f” (z)". (©7 Marks)
b. Find the analytic function whose real part is *[(x* - yz)Cosy 2xySmy} (07 Marks) -
c. Find the bilinear transformation that maps the points 0, -i, -1 of Z-plane onto the points
i, 1, 0 of W-plane respectwely L ) N (06 Marks)

Sinmz? + Cosnz 2

(z-1Xz-2)

formula. _ ' ' | (07 Marks)
b. Expand f (z) = m

i) 1<lz<3 i) 0<|z-1<2. ' (07 Marks)
" ¢. Find the poles and the residue at each pole for the function: ' '

2 a. Evaluate J dz, where C is the circle |z] =3, using Cauchy’s integral
C

in power series valid for the regions:

flz)= o (66 Marks)

—'(zwl)?(zi-Q)'

PART B
3 a. Obtain a series solution of the Bessel’s differential equation:
2 , S
24,9 ( n? )y 0 leading to J,(x). , (07 Marks)
dx?  dx . ‘
b. Show that: i) 201, (x) = x[J,.,, (x) )] i) di[ann(x)]: T (k). (07 Marks
X
¢. Showthat I, +23, +21, +—--~-~+2Jn2 =1, | (06 Marks)
4 a. Establish the Rodrigue’s formula for Legendre polynomials. (07 Marks)
b. Show that [P T - 07 Marks
‘ ow tha ! x)dx 1 | ( arks)
c. Show that 1) Pn(l) =land i) P(-1)= ( n". o . (06 Marks)
_ PART C
5 . a Fitaparabolay = a+ bx + ex” to the data:
x |1 2 3 4
by 1LE L8123 132 - :
by the method of least squares. - (07 Marks) -

Lof2
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Fourth Semester B.E. Degree Examination, Dec. 07 / Jan. 08
Engineering Mathematics - 1V
Time: 3 hrs. Max. Marks:100

Note : 1. Auswer any FIVE full questions.
2. Graph sheets and statistical tables are allowed.

1 a. With usual notations, prove that

xJ, (x)=nJ,(x}-xJ ., (x) (07 Marks)
b. Show that eé(’_%) = ZJ,, (X)=~J,(x)1" (07 Marks)
c. Prove thatdi[x“J N (x)]: x"J._(x), and hence deduce that J o) =-1 1x). (06 Marks)
X
2 a. Expressx’ +2x*—4x + 5 interms of Legendre polynomials. (06 Marks)

1
b. Prove that _[Pm(x}.P,, (x)dx=0ifm#n
-1

2 ifm#n : (07 Marks)
(2n + 1)

¢. Prove that
) 2n+Dx. Py (x)=m+1) Py (x) +n. Prr(x)

i) Pa()=1 . (07 Marks)

3 a. Minimize 7Z=5x + 4y subject to the constraints x +2y > 10, x +y>8,2x +y2>12,x20,y

20 by graphical method. (10 Marks)
b. Use simplex method o maximize z = x + 1.5y subject to the constraints x + 2y < 160,
3x+2y<240,%x20,y20. ' (10 Marks)

4 a. Solve the problem :
Maximize ¢ = 2x; + 3x; + 5x3 subjectto x; — 2x3 =0
x2tx3=1
X¢20, x;20, x320 {07 Marks)
b. Define the terms :
i) Objective function i) Feasible solution  iii) Slack and surplus variable. (06 Marks)
¢. Find all the basic solutions of the following system of equations identifying in each case
the basic and non — basic variables.
2x +x+4x3=11

3+ X3+ 5x3 = 14, (07 Marks)
§ a Find the mean, median and mode for the following frequency distribution.
Class 0-7 7—14 1 14-21 | 21-28 | 2835 [ 35—-42 | 42-49
Frequency 19 25 36 72 51 43 28

(06 Marks)
b. Show that in a frequency distribution, the mean deviation from the mean is less than the
standard deviation. (07 Marks)
c. The mean of five items of an observation is 4 and the variance is 5.2. If the three of five
items are 1, 2 and 6, find the other two. . (07 Marks)

: lof 2
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If two events A and B in a finite sample space “S” are mutually independent but not

mutually exclusive, prove that their compliments A and B in S are mutuaily independent.
(06 Marks)

. The probability that a contractor will get a plumbing contract is 2/3 and the probability he
will not get an electric contract is 5/9. If the probability of getting at least one contract is
4/5. What is the probability that he will get both contracts? (07 Marks)
Three players A, B, C of a cricket team try for the captaincy and their chances of getting it
are in the proportion 4 : 2 : 3 respectively. The probability that A, if he is made the captain
will drop a particular player ‘D’ from the team is 0.3. The probability that B and C doing
the same are 0.5 and 0.8 respectively. What is the probability that ‘D’ will not be dropped
from the team? (07 Marks)

Find the value “K” such that the following distribution represents a finite probability
distribution. Hence find its Mean and standard deviation.

X -3 -2 -1 0 1 2 3
P(x) |K 2K 3K /4K 3K [|2K K

(07 Marks)
. The probability that a pen manufactured by a company will be defective is—l%. If 12 such

pens are manufactured then find the probability that :
i} Exactly two are defective

11) At least 2 pens are defective. : (06 Marks)
Derive expressions for Mean and standard deviation in the case of Poisson distribution.
' (07 Marks)

Define a stochastic process and classify various types of stochastic processes. (06 Marks)
. Find auto correlation, Auto covariance and correlation co-efficient of X(t) with reference
to the random process.

Outcomes 1 2 3 4 5 6
X(t) 2 -1 1 2 -t t

(07 Marks)
A stochastic process is defined on a finite sample space with three sample points. Its
description is provided by the specifications of the three sample functions
X, A =3, X(t, A2) =3 cost, X(t, A3) =3 Sint
and the probability of the assignment is

P(u1) = P(ha) = P(h) =§

Compute pi(t) and R(ty, t;) ,
Decide whether the process is 8SS or WSS. (67 Marks)

Fhidkk
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Fourth Semester B.E. Degree Examination., Dec.08 / Jan.09

_ Engineering Mathematics - IV
Time: 3 hrs. Max. Marks:100
Note : Answer FIVE full questions choosing atleast two from each part.

- Part A

1 a Find by Taylor’s series method the value of y at x=0.1 and x = 0.2 to five places of

d T
decimals from ,_&Z =x*y—1, y(0)=1 consider upto 4™ degree terms. (06 Marks)

X
b. Apply Runge-Kutta method to find an approximate value of y for x=0.2 in steps 0of 0.1 of
d _
%=x+y2,givcn thaty =1, whenx = 0. (07 Marks)
X
g _

¢. Given d—y =x2(1+y) and y(I)=1, y(1.1)=1.233, y(1.2)=1.548, y(1.3)=1.979, evaluate

X _
y(1.4) by Adam’s-Bashforth method. (07 Marks)
2 a. Derive Cauchy — Riemann equations in polar-form. | (06 Marks)

b. Determine the analytic function, f(z)=u+iv, if

cosx +sinx—e ™7 ' -

u—-v= . (07 Marks)
2(cosx—coshy) :
¢. Discuss the transformation w=e’. (07 Marks)
3 a. State and prove Cauchy’s integral formula. (06 Marks)
3
b. Find the Taylor’s expansion of f(z)=— about the point z=1. (07 Marks)
Z +Z
sinnz? +cos:n:z2 . .
¢. Evaluate Jf — —dz, where C is the circle Iz} =3, (07 Marks)
¢ (z-D)7(z-2)
y dy
4 a Solve in series the equation X———+——+Xy = 0. (06 Marks)
e oy dy L, .
b. Reduce the differential equation x 2 +2~&-—+k xy =0 to Bessel’s equation. (67 Marks)
X X
n
c. Derive the Rodrigue’s formula, P (x)= (x2 ) (07 Marks)
n n2" dx"
- _ Part B |
5 a. Fitasecond degree polynomial to the following data: - {06 Marks)

x|10[15720]25130:35]4.0

y|1.1[13]16]20127{34]4.1

b. The two regression equations of the variables x and y are
x=19.13-0.87y and y=11.64-0.50x

Find i) mean of X’s ii) mean of y’s and  iii) the correlation coefficient of x and y.
) (07 Marks)

c. State and prove Baye’s theorem. (07 Marks)

1of2
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. The probability density function of a variate x is
X olt T2 13 J4 |5 |6 L
P(x) |k |3k{sk|7k|9k |11k | 13k]| -

1) Find k. '
if) Find P(x<4), and P(3<x<6). y : .. {06 Marks)
b. Derive mean and variance for the Poisson distribution. (07 Marks)

. In a test on 2000 electric bulbs, it was found that the life of a particular make, was
normally distributed with an average life of 2040 hours and S.D. if 60 hours. Estimate the
number of bulbs likely to burn for

i) More than 2150 hours

it) Less than 1950 hours and

i11) More than 1920 hours, but less than 2160 hours. (07 Marks)

. In a city A, 20% of a random sample of 900 school boys has a certain slight physical
defect. In another city B, 18.5% of a random sample of 1600 school boys had the same
defect. Is the difference between the proportions significant? (06 Marks)
. A machinist is making engine parts with axle diameter of 0.7 inch. A random sample of 10
parts shows mean diameter 0.742 inch with a S.D. of 0. 04 inch. On the basis of this
sample, would you say that the axle is inferior? (07 Marks)

. A set of five similar coins is tossed 320 times and the result is:

No.ofheads [0 {1 {2 3 4 45
Frequency |6 |27 72 112 | 711 32 :
Test the hypothesm that the data follow a binomial distribution. ‘ (07 Marks)

The joint dlsm’outlon of two random variables x and y is given by the following tabie:
YL 2] 3 | 4
I 1 0.06 | 0.15] 0.09

2 1 0.14 1035021
Determine the marginal distribution of x and y. Also verify that x and y are stochastically

X

independent. (06 Marks)
. Find the fixed probability vector of the regular stochastic matrix,
0 1 0
0 0 1) ' (07 Marks)
11
7 7 0
. Explain i) Transient state 1i) Recurrent state 1ii) absorbing state of Markov chain.
(07 Marks)
*hkdhd
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" USN 06MAT41
Fourth Semester B.E. Degree Examination, June-July 2009
: Engineering Mathematlcs .\
- Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full _questio_ns, selecting
- at least TWO questions from each part.
PART-A _
1 Solve %xj’i =2y +3e*, y(0)=0. Using Taylor’s series method an find (0. i), ¥(0.2). (06 Marks)
Use Runge-Kutta method of fourth order to solve g}i =X +Y, y(0) =1at x = 0.2 with step
_ _ X
length h=0.2. ' _ : (07 Marks)
' dy

Use Milne’s predictor —corrector method to find y at x = 0.8, given o x —y” with,.
- dx

X|o[02] 04 | 06
Y [ 0]0.02]0.0795 | 0.1762

Apply corrector once. 7 (07 Marks)

Find the analytic function f(2) =u +iv if v=¢" (xsiny+ycosy). (06 Marks)
Find the image of lmes parallel to x — axis and lines parallel to y — axis under the
transformation w = z%. Draw neat sketch. (07 Marks)
Find the bilinear transformation that maps the polnts z=-1,}, 1 on to the points w= 1, j, -1.

(07 Marks)

If f(z) is a.naly’nc m’rhm and on a simple closed curve C and ‘a’ is a'point within ‘C’ then

prove that fa) =

g e
State Cauchy s residue theorem Hence or 0therw1se evaluate —
2z ’

e ’ . .
dz for'C'as |Z)=3. 07 Marks
J-(z+2)(z+4)(z+7) or'C'as | l (07 Marks)
Find the Taylbr’s series expansion of f(z) = ( _I 07 about the pointz=-i. (07 Marks)
, _ z+
2 . - |
Prove that J,,(x) = ,/—sinx . (06 Marks)
% X '
Express polynomial 2x° — x? -3x + 2 in terms of Legendre polynomials. (97 Marks)
Compute Py, Py, P2, P3, P4 using Rodrigue’s formula. ' (07 Marks)
: PART -B
Fita parabola y =2 +bx + cx’, given thedata: data : {06 Marks)

x| -3]|-2]-1] 0 1 2 3

y|4.63|2.11]0.67009]063]|2.15 458
Obtain the coefﬁment of correlation and the liens of regression if : (07 Marks)
x |1 1314]2|5]8,9]10113]15 |
y [ &8 |6 |10]8|12]16]16]1013232

. A teaset has four sets of cups and saucers. Two of these sets are of one colour and the other
~ two sets are of different colours. (totally three colours). If the cups are placed randomly on
saucers, what is the probability that no cup is on a saucer of same colour. (07 Marks)

1of2

f(z) dz. - IR ' (06 Marks) |

e




06MAT41

Define 1) Random variable ii)Discrete probability distribution with an example. (06 Marks)
The probability that a man aged 60 will live up to 70 is 0.65. What is the probability that out
of 10 men, now aged 60, 1) exactly 9, ii) at the most 9 iii) at least 7, will live up to the age of

70 years. (07 Marks)
In a normal distribution, 31% of the items are under 45 and 8% arc over 64. Find the mean
and standard deviation, given that A(0.5) = 0.19 and A(1.4) = 0.42. (07 Marks)

Find the probability that in 100 tosses of a fair coin between 45% and 55% of the outcomes
are heads. (066 Marks)
A mechanist is making engine parts with axle diameter of 0.7 inches. A random sample of
10 parts showed a mean of 0.472 inches with a standard deviation of 0.04 inches. On the

basis of this sample, can it be concluded that the work is inferior at 5% level of significance.
(07 Marks)

For the following data test the hypothesis that the accidents are uniformly distributed over
all the days of the week for 99% confidence.

Day ' Sun | Mon | Tue | Wed | Thu | Fri | Sat | Total
No. of accidents 14} 16 8 12 | 11 ]9 14“' 84
(07 Marks)
Find the -
Marginal distribution of x

Marginal distribution of y
Cov (x, y) if the joint pdf of x and y is

Y1l 39
X
VR 7ol
2 | B M| M
1 /oL
4 | Yl o
1/ |1 1/
6 | K|
. {06 Marks)
Find the fixed probability vector of regular stochastic matrix
0.5 0.25 025]
A=|05 0 0.5 . ' (07 Marks)
0 1 0

A company executive changes his car every year. If he has a car of make A, he changes over
to make B. from make B he changes over to make C. if he has car ‘C’ then he gives equal
preference to change over to make A or make B car. If he had a car of make C in year 2008

find the probability that he will have a car of i} make A in 2010, i1} make ‘C’ in 2010.
- {07 Marks}

* ok Ok k
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USN 06MAT41
Fourth Semester B.E. Degree Examination, Dec.09/Fan.10
Engineering Mathematics - IV
Time: 3 hrs. | - Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 Employ Taylor’s series method to find an approximate solution correct to fourth decimal

places for the following initial value problem at x = 0.1, dy/dx = x — v y(0)=1. (06 Marks)
Using modified Euler’s method to find y(0.1) given dy/dx = x* + ¥, ¥(0) = 1 by taking
h=0.05. Perform two iterations in each step. (07 Marks)

If dy/dx = 2e* — y, y(0) = 2, y(0.1) = 2.010, y(0.2) = 2.04 and ¥(0.3)=2.09 find y(0.4) correct
to four decimal places. By using Milne’s predictor-corrector method (Use corrector formula

twice). ‘ ' (07 Marks)
Derive Cauchy-Riemann equations in Cartesian form. {06 Marks)
Find the analytic function f{z) = u+iv whose real part is ¢ *(xcosy + ysiny). (07 Marks)
Find the bilinear transformation which maps the points Z=0, i, « onto the points w =1, -i, -1
respectively. Find the invariant points. {07 Marks)
State and prove Cauchy’s integral formula. . (06 Marks)
. Expand f(z) = w——l———in terms of Laurent’s series
(z-1(z-2) _
valid in the regions i} [z-1] <1 i) |z-1|> 1. _ (07 Marks)

2 2
sinmz® +cosnz . . . .
Evaluate using Cauchy’s Residues theorem where ¢ is the circle | z | = 3.

J (z-1)(z-2)

_ (07 Marks)
) . : d’y dy ' .
Solve in series the equation x —5+——+xy=0 (06 Marks)
dx*  dx _
- Solve Bessel’s differential equation leading to J,(x). (07 Marks)
Express x*+ 3%’ — x”+ 5x — 2 in terms of Legendre’s polynomials. (07 Marks)
PART -B

The pressure and volume of a gas are related by the equation Pv' = K, where v and K being
constants. Fit this equation to the following set of observations. (06 Marks)
P (kg/em’) | 0.5 1.0 1.5 2.0 2.5 3.0
1V (litre) 1.62 1.00 0.75 0.62 0.52 0.46

- Find the correlation coefficient and the regression lines of y on x and x on y for the

following data: (07 Marks)
X 1 2 3 4 5
y 2 ) 3 8 7

State and prove Baye’s theorem. ' (07 Marks)
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06MAT41 .

The probability density function of a variate X is -
: ' ' 1 2 3 4 5 6

X: 0 |
PX)y:| k. | 3k 5k 7K 9k 11k | 13k
Findi)k i)P(X=5) i) P(3<X<6) (06 Marks)

The number of telephone lines busy at an instant of time is a binomial variate with
probability 0.1 that a line is busy. If 10 lines are choosen at random, what is the probability
that i) no line is busy i) at least 5 lines are busy - iii) at most 3 lines are busy. (07 Marks)

Obtain the mean and standard deviation of the normal distribution. (07 Marks)

Explain the following terms:
i) Null hypothesis

1) Confidence limits

iil) Type [ & Type II errors. (06 Marks)
A die was thrown 9000 times and a throw of 5 or 6 was obtained 3240 times. On the
assumption of random throwing, do the data indicate that the die is biased? (07 Marks)

The nine items of a sample have the following values: 45,47, 50, 52, 48, 47,49, 53, 51.
Does the mean of these differ significantly from the assumed mean of 47.57 (Given to s for

8 df=2.31). (67 Marks)
The joint probability distribution of two random variables X and Y are given below.
Y -3 2 4
X
i 0.1 0.2 0.2
2 0.3 0.1 0.1
Determine 1) E(X) and E(Y) i) E(XY) iii) COU (X,Y) ' (06 Marks)

Every year, a man trades his car for a new car. If he has a Maruti, he trades it for an
Ambassador. If he has an Ambassador, he trades it for a Santro. However, if he has a Santro,
he is just as likely to trade if for a new Santro as to trade if for Maruti or an Ambassador. In
2000, he bought his first car, which was Santro. Find the probability that he has

i) 2002 Santro i) 2002 Maruti. (07 Marks)
Define stochastic matrix. Find the unique fixed probability vector for the regular stochastic
0 1 0
matrix A=|1/2 0 1/2 (07 Marks)
1/2 1/4 1/4
E I A I
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